TEST REPORT

Report Number. : R13548896-E2

Applicant : Samsung Electronics Co., Ltd.
129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea

Model : SM-M127F and SM-M127F/DS
FCCID : A3LSMM127F
EUT Description : GSM/WCDMA/LTE Phablet with BT/BLE and DTS b/g/n
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

Date Of Issue:
2020-12-08

Prepared by:
UL LLC
12 Laboratory Dr.
Research Triangle Park, NC 27709 U.S.A.
TEL: (919) 549-1400

TESTING m \\\\\
NVLAP Lab code: 200246-0



REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 2020-11-30 Initial Issue Cristian Melara
Updated test methodology, average & peak
V2 2020-12-08 measurements, average & peak test procedure, and Cristian Melara

11.1.1 header.

Page 2 of 77

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400



REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

TABLE OF CONTENTS
REPORT REVISION HISTORY ...ttt iirrricecss e e e s s smms s s s e s s e smmmss s s s e s e s nmmnssssssssennsnnnnses 2
TABLE OF CONTENTS ...ttt irr st s s s s e s e e mmm s s s s s e e e s s mmmsss e s s s e e e s nmmaasss s e e e e nnnmnssssnnnns 3
1. ATTESTATION OF TEST RESULTS ........oe it r s s smmss s s e e s s s mmmnn e e e 5
2. TEST RESULTS SUMMARY .......eiiiiiiiiicciis s rrr st s s s s e s s snms s s s s s e s s s s mmma s s s s e e e e s nmmnnnsnnnns 7
3. TEST METHODOLOGY .......ciiiiiiiiciiiiiiiiremessssas s e s e e s ems s s e e s s s smmssssssssseessnmnsssssssssesssnnnnnns 8
4. FACILITIES AND ACCREDITATION ...t r s rrsmsss s s e e s e rems s s e e e s s mmmmn s 8
5. DECISION RULES AND MEASUREMENT UNCERTAINTY ...t ee e e e 9
5.1, METROLOGICAL TRACEABILITY oottt 9
5.2. DECISION RULES. ...ttt e e e e e et ttaaeeaaaeeaas 9
5.3.  MEASUREMENT UNCERTAINTY oottt eeetta e e 9
5.4, SAMPLE CALCULATION ...ttt eetaa e 10
6. EQUIPMENT UNDER TEST ... oo oioiiiiiiittieccss s s s r s rnms s s s e e s s e mms s s s s e e s s s nmmma s s s s e e e e s nmnnnn 1
6.7.  EUT DESCRIPTION ...ttt ettt et e e e eetaa e e e 11
6.2.  MAXIMUM QUTPUT POWER . ...ttt 11
6.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 11
6.4. SOFTWARE AND FIRMWARE ...ttt 11
6.5. WORST-CASE CONFIGURATIONAND MODE...........ccoveeeeeeieeeeeeeeeieeeeeeaeeea, 12
6.6. DESCRIPTION OF TEST SETUP. ...ttt 13
7. TEST AND MEASUREMENT EQUIPMENT ... err s er s e s e e e e e mmnn e 14
8. MEASUREMENT METHODS ...ttt r s s s s s s s s e s s s emm s s s s e e s e nnmmn s s s e e e e e e nmmnnn 17
9. ANTENNA PORT TEST RESULTS. ... .ot e rrrs e s s e s s s s mm s s e e e e nmma s 18
9.1, ON TIME AND DUTY CYCLE ... ettt 18
9.2. 20dB AND 99% BANDWIDTH ..........eeeeeeeeeeee ettt 20
9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......coovvieiiiieeeieieiiiieen. 21
9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION...........ccceevrrnnnnnn. 22
9.3. HOPPING FREQUENCY SEPARATION ...ttt ettt 23
9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......coovviiiiiieeeiiieeiinee. 24
9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION...........cccevvrrrnnnnn. 25
9.4. NUMBER OF HOPPING CHANNELS.........oooeeeeeeeeeeeeeeeeeeeeeeeette et 26
9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ......ccovviiieiiieeieiiiiin. 27
9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION...........ccervvmnnnnnnn. 29
9.5, AVERAGE TIME OF OCCUPANCQCY. ...ttt ettt 31
Page 3 of 77

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ...c.oooeieiiiieeeeen 32
9.5.2. BLUETOOTH BASIC DATA RATE DQPSK MODULATION......ccovivieiiieeeeeeenn. 34
9.5.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveieiiiiaaenn. 36
0.6.  QUTPUT POWER. ... oo ettt 38
9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ...c.oooeieiiieiieieeeeen 39
9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ......ccovvenveinn. 39
9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveiiiieiiaenn. 39
0.7 AVERAGE POWER. ... e et 40
9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 41
9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveieiiiieean. 41
9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ......ccovvenveenn. 41
9.8. CONDUCTED SPURIOUS EMISSIONS ........oo oo 42
9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 43
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccvveieiiiinenn. 45
10. RADIATED TEST RESULT S ....uiiuiiiiiiiieireiresirmsssasssnssenssenssensrenssenssenssenssenssenssanssnnssnnns 47
10.1. TRANSMITTER ABOVE 1 GHzZ.....coeoeeeee oot 49
10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o, 49
10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION .....ccoeveveeieenne. 59
10.2. WORST CASE BELOW S0OMHZ ...ttt 69
10.3. WORST CASE BELOW 1 GHZ ...ttt 70
10.4. WORST CASE 18-26 GHZ.......o.oeeeeeeeeeeeeeee ettt 72
11. AC POWER LINE CONDUCTED EMISSIONS ......oociimieeireereerearensmnssmsssmssmssmsssnsssnns 74
11.1.1. A POWET LiN® oo e 75
12, SETUP PHOTOS ....ciieiiiiii i e resssessse s smsssasssnssenssensrenssenssenssenssensssnssnnssnsssnsssnsssnnsennss 77
Page 4 of 77

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13548896-E2 DATE: 2020-12-08
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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co, Ltd.
129 Samsung-Ro, Yeongtong-Gu
Suwon-Si, Gyeonggi-Do, 16677, Korea

EUT DESCRIPTION: GSM/WCDMA/LTE Phablet with BT/BLE and DTS b/g/n
MODEL.: SM-M127F and SM-M127F/DS
SERIAL NUMBER: Radiated: TJG0333H

Conducted: TJF2546

SAMPLE RECEIPT DATE: 2020-10-23

DATE TESTED: 2020-10-29 to 2020-12-08
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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 NVLAP, NIST, or any
agency of the U.S. government.
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Approved & Released For
UL LLC By: Prepared By:

T Ciian. Wl

Brian Kiewra Cristian Melara
Project Engineer Engineer
Consumer Technology Division Consumer Technology Division
ULLLC ULLLC
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REPORT NO: R13548896-E2

FCC ID: ASLSMM127F

DATE: 2020-12-08

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment
See Comment Duty Cycle Reporting Per AN_SI C63.10,
purposes only Section 11.6.
See Comment 20dB BW/99% OBW Reporting ANSI C63.10 Sections
purposes only 6.9.2 and 6.9.3
15.247 (a)(1) Hopping Frequency Separation Compliant None.
15.247 (a)(1)(iii) Number of Hopping Channels Compliant None.
15.247 (a)(1)(iii) Average Time of Occupancy Compliant None.
15.247 (b)(1) Output Power Compliant None.
Reporting Per ANSI C63.10,
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) Conducted Spurious Emissions Compliant None.
15.209, 15.205 Radiated Emissions Compliant None.
15.207 AC Mains Conducted Emissions Compliant None.
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Perimeter Park Dr. Suite B,
Morrisville, North Carolina, USA. 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.

12 Laboratory Dr. 2800 Perimeter Park Dr.

[ ] chamber ARTP X North Chamber
|:| Chamber C RTP |:| South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 1.3 dB (PK)
0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMAV/LTE phablet with BT/BLE and DTS b/g/n. There are two models,
SM-M127F and SM-M127F/DS. The SM-M127F/DS was tested in this report.

The models are electronically equivalent with the only difference being that the SM-M127F/DS
has dual sim capability.

This report covers BT testing only.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 8.83 7.64
2402 - 2480 Enhanced DQPSK 8.99 7.93
2402 - 2480 Enhanced 8PSK 9.32 8.55

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an antenna with a maximum gain of -0.8 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was HW: REV. 0.1.
The test utility software used during testing was SW [vendor.ril.sw_ver]: [M127FXXUOFCC_test]
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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

All testing performed in GFSK and 8PSK modes. 8PSK mode represents DQPSK and is
considered equivalent or worst-case. Note — Power and Average Time of Occupancy were
performed in DQPSK mode also.

Worst-case data rates as provided by the client were:
GFSK mode: DH1

DQPSK mode: 2-DH1
8PSK mode: 3-DH1
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FCC ID: ASLSMM127F

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Charging Samsung EP-TA200 R37M3FVOMO1DK3 NA
Adapter
Earbuds NA NS NA NA

/0 CABLES
1/0 Cable List
# of Cable
I
C:: € Port Identical Co_rlw_ne:tor Cable Type | Length Remarks
: Ports yp (m)
1 USB-C 1 USB-C USB <3m Goes to power supply
2 Auxiliary 1 Auxiliary Auxiliary <3m Connects to earbuds
TEST SETUP

Test software exercised the radio.

SETUP DIAGRAMS

Please refer to R13548896-EP1 for setup diagrams
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North
Chamber)
Equll;I))ment Description Manufacturer| Model Number | Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 ; ;
(In @ 0800 09/02/2020) Active Loop Antenna | ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
; Sunol
AT0074 Hybrid Broadband Sciences JB3 2020-07-27 | 2021-07-27
Antenna
Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2020-04-27 | 2021-04-27
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 Hom Antenna, 18- ARA MWH-1826/B | 2019-11-07 | 2020-11-07
26.5GHz
Gain-Loss Chains
Gain-loss string: , ,
N-SACO01 0.009-30MHz Various Various 2020-07-29 | 2021-07-29
N-SAC02 Gain-loss string: 25- Various Various 2020-07-29 | 2021-07-29
1000MHz
N-SACO3 Ga'”"ﬁséséﬁrz'”g 1- Various Various | 2020-07-28 | 2021-07-28
N-SACO04 Gain-loss string: 18- Various Various 2020-07-31 | 2021-07-31
40GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2020-07-16 | 2021-07-16
Version 9.5
SOFTEMI EMI Software UL (2019-08-18) NA NA
Additional Equipment
used
s/n 200037610 | Environmental Meter Fisher 06-662-4 | 2020-01-22 | 2022-01-22
Scientific
1153.9000.35 Bluetooth Tester Rohde and CBT NA NA
Schwartz
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1

Equipment

D Description Manufacturer| Model Number Last Cal. | Next Cal.
Coax cable, RG223,
CBL087 N-male to BNC-male, | Pasternack PE3W06143-240 |2020-03-26 | 2021-03-26
20-ft.
HI0091 Environmental Meter | . Sner 14-650-118 | 2020-06-26 | 2021-06-26
onmental viete Scientific
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50-25-2-
LISNOO3 2-conductor, 25A | Custom Com. 01-550V 2020-08-18 | 2021-08-18
EMI Test Receiver Rohde &
75141 9KkHz-7GHz Schwarz ESCI 7 2020-08-18 | 2021-08-18
Transient Limiter, Electro-
ATA222 0.009-100MHz Metrics EM-7600 2020-03-26 | 2021-03-26
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
Version 9.5
SOFTEMI EMI Software UL (2015-08-20) NA NA
Miscellaneous (if
needed)
ANSI C63.4 1m Per Annex B of
CDECABLEO001 extension cable. UL ANSI C63.4 2020-08-08 | 2021-08-08
Wideband Radio
80579 s Rohde and CMW500
(T374) Comn_ljunlcatlons Schwartz (SN 132911) 2020-08-07 | 2021-08-07
ester
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment

D Description Manufacturer| Model Number Last Cal. | Next Cal.
Conducted Room 2
SA027 Spectrum Analyzer | .. Keysight N9030A 2020-06-10 | 2021-06-10
Technologies
PWMO0O01 Keysight e e
(PRE0136343) RF Power Meter Technologies N1912A 2020-07-17| 2021-07-17
Peak and Avg Power .
PWS002 Sensor, 50MHz to | - Foysight N1921A  |2020-09-10 | 2021-09-10
(PRE0137348) 18GHz Technologies
HIO090 : Fisher
(PRE0191271) Environmental Meter Scientific 15-077-963 2020-06-26 | 2021-06-26
Version 2020.10.14
SOFTEMI EMC Software UL and NA NA
Version 2020.10.22
Additional
Equipment used
Wideband Radio
80579 o Rohde and CMW500
(T374) Comn_;gg;g?tlons Schwartz (SN 132911) 2020-08-07 | 2021-08-07
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Band-Edge: ANSI C63.10-2013 Section 7.8.6, 6.10.4 and 6.10.5

General Radiated Emissions: ANSI C63.10-2013 Section 6.3-6.6

AC Line Conducted Emissions: ANSI C63.10-2013 Section 6.2
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

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 Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW

(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 0.375| 1.249 0.300( 30.0% 5.23 2.667
Bluetooth DQPSK 0.388| 1.251 0.310f 31.0% 5.09 2.580
Bluetooth 8PSK 0.388| 1.251 0.310f 31.0% 5.09 2.580
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REPORT NO: R13548896-E2
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DATE: 2020-12-08

DUTY CYCLE PLOTS
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L [ m  [sa o SENSEINT] [ ALIGNAUTO _[12:00:44 AMOCt 30,2020
enter Freq 2.441000000 GHz ] ?;w ?’T:yﬁlﬂ Hs :Av‘nHT{ge; ;:Ms e 3 Frequency
PNO: Fast —- 111g: Video wglHold: veel
> " oer|P
i INTENTIONALLY LEFT BLANK
10 dBidiv__Ref 20.00 dBm
Log
00 CenterFreq|
000 & ) ¢ 2.441000000 GHz]
w0 StartFreq|
o 2.441000000 GHz|
100
500
N StopFreq
2441000000 GHz
700
Center 2.441000000 GHz Span 0 Hz. CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 2.533 ms (1001 pts) 8.000000 MHz
[ T Ficton [ ricronwoml FU jpute Man)
1
3 us EX m
1251ms (A)  0217dB FreqOffset
0 He|
s sarus
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

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 1-5% of the 20
dB bandwidth and the 99% Occupied Bandwidth. The VBW is set to = 3x RBW. The sweep time
is coupled.

RESULTS
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.056 0.894

Mid 2441

0.966

0.876

High 2480

0.896

0.874

—
BB Keysight Specirum Anayzer - AP2020.10.14 SH7AV/40862, =]
L[ m [s0a oc [ SENSEINT] [ ALIGNAUTO _[11:53:46 PH Oct 29,2020
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: FreeRun AvglHold: 111
#FGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
00 Center Freq|
00 2480000000 GHz|
20
00
00
600
| - [ 1 i
ICenter 2.48 GHz Span $ MHz. CF Ste)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 ng
Auto Man
Occupied Bandwidth Total Power 2.88 dBm
873.55 kHz Freq Offset]
Transmit Freq Error 21.874 kHz OBW Power 99.00 % OHz
x dB Bandwidth 953.8 kHz x dB -20.00 dB
sc: satus
% O
WORST CASE 99% OBW
—
BB Keysight Specirum Anayeer - AP202010.14 SH7A0/40862, e
L[ m [s0a oc [ SENSEINT] ALIGN AUTO [ 11:53:22 PM 0ct 23,2020 "
Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[T 035 6 requency
PNorWide == Trig: Free Run AvglHold: 20/20 e
IFGain:ow  #Atten: 30 dB oeTlP
Auto Tune|
Ref Offset 11.27 dB.
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz
000
StartFreq
s 2479000000 GHz
" ¢
Stop Freq|
2.481000000 GHz
200
0o CF Step
200,000 kHz
Auto Man
Freq Offset
0 Hz|
m0
Center 2.480000 GHz Span 2.000 MHz|
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)|
sc: satus
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.302 1.184

Mid 2441

1.102

1.185

High 2480

1.286

1.184

—
BB Keysight Spectrum Analeer - AP2020 10.14 54740/40682, o el
L R [s0a oC | [_senseanT [ ALGNAUTO [11:56:429MOct 29,2020
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
== Trig: Free Ru AvglHold: 1/1
#FGainLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
o Center Freq|
al 2402000000 GHz|
0o
200
00
00
oL ! ! \
Center 2.402 GHz Span 5 MHz| CF Stey
#Res BW 30 kHz #VBW 91KHz #Sweep 100 ms 500000 b
lAuto Man|
Occupied Bandwidth Total Power 1.03 dBm
1.1838 MHz FreqOffset|
Transmit Freq Error 4797kHz  OBW Power 99.00 % oHe
x dB Bandwidth 1.313 MHz xdB -20.00 dB
status
% O
WORST CASE 99% OBW
m—
BB Keysight Spectrum Analzer - AP2020.10.14 4740/40682, =S
r R [s00 oC | [ senseanT [ ALGNAUTO [12:01:02 AMOCt 30,2020
Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACE[T 55 Frequency
PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 30 dB oer|P
Auto Tune|
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq|
0o 2441000000 GHz|
000
StartFreq|
o 2440000000 GHz|
. i ¢
0 X Stop Freq|
2442000000 GHz|
200
CF Step|
200.000 kHz,
lAuto Man|
0
. Freq Offset|
: OHz,
Center 2.441000 GHz Span 2.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts),
sc: sTatus
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz
(approx. 30% of channel spacing) and the VBW is set to VBW >= RBW. The sweep time is
coupled.

RESULTS
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2020.10.14,84740,/40882, = || | [ S]
L [ RF [soa bc | [ [ SENSE:INT] [ ALIGN AUTO [12:18:13 AMOct 20, 2020 F
|Senter Freq 2.441500000 GH=z | #Avg Type: RMS TRAGE[TZ 355 6 requency
PNO: Wide 0 1rig: Free Run Avg|Held:>100/100 TYPE| M ARy
IFGain:Low #Atten: 30 dB DET|
Auto Tune|
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
)\ Center Freq
10.0 X 2.441500000 GHz|
0.00 1
StartFreq
0.0 2.439000000 GHz|
—— Stop Freq
2.444000000 GHz|
-30.0
CF Step
- 500.000 kHz
| Auto Man
-50.0
Freq Offset
-B0.0
0 Hz
-70.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx.
1.056 MHz). However, the output power is less than 125 mW and the channel separation is
greater than 2/3 the 20 dB bandwidth (approx. 704 kHz).

Ch. A Ch.B | Ch.1to | Max. 20 |2/3 20 dB| Margin
Ch. 2 Sep.| dB BW BW

(MHz) | (MHz) | (MHz) | (MHz) | (MHZ) | (MH2)
2441 2442 1.000 1056 | 0.704 | -0.296
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REPORT NO: R13548896-E2

FCC ID: ASLSMM127F

DATE: 2020-12-08

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Bl Keysight Spectrum Analyzer - AP2020.10.14,84740/40882, ==
L Hi RF [s0Q bpc | [ [ SENSE:INT] [ ALIGN AUTO [12:31:25 AM Oct 30, 2020 Frequenc
Center Freq 2.441500000 GHz ] #Avg Type: RMS TRACE[T -3 -5 & q i
PNO: Wide o Irig: Free Run Avg|Hold:>100/100 TYPE| M ¥ iy
—
IFGain:Low #Atten: 30 dB DET
Auto Tune|
Ref Offset 11.27 dB
10 dB/div Ref 20.00 dBm
Log
Center Freq

100

0.00

-10.0

-20.0

-30.0

-40.0

2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

-50.0

| Auto

CF Step
500.000 kHz
Man

-60.0

=700

Freq Offset
0 Hz

#Res BW 300 kHz

MSG

Center 2.441500 GHz

#FVBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx.
1.302 MHz). However, the output power is less than 125 mW and the channel separation is
greater than 2/3 the 20 dB bandwidth (approx. 868 kHz).

Ch. A Ch.B | Ch.1to | Max. 20 (2/3 20 dB| Margin
Ch. 2 Sep.| dB BW BW
(MHz) {MHz) {MHz) {MHz) (MHz) {MHz)
2411 24432 1.000 1.302 0.868 -0.132
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

(3 Keyslghl Specllum Analyzer - AP2020.10.14,84740/40882, |
[son bpc | | | SENSE:INT| [ ALIGN AUTO [12:15:56 AM Oct 30, 2020 Frequenc
|Eenter Freq 2.440000000 GHz ) Avg Type: Log-Pwr TRAGE[TZ 35 6 auency
PNO: East . Trig: Free Run Avg|Hold:>100/100 TYPE|M A AAaany
- P
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.440000000 GHz
0.00
StartFreq
100 10 69 e} 2.390000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
o o CF Step
10.000000 MHz
Auto Man
-50.0 P
Freq Offset
-60.0
0 Hz
-70.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
3 K:yslghl Spedlum Analyzer - AP2020.10.14,84740,/40882, ]
1 [soe bc | | | SENSE:INT]| | ALIGN AUTO [12:14:17 AM Oct 20, 2020 Frequenc
|§enter Freq 2.415000000 GH=z i #Avg Type: RMS TRACE[- 345 6 q Y
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TYPE| M ¥ i
> P
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2415000000 GHz
0.00
StartFreq
0o 2.400000000 GHz
o Stop Freq
2430000000 GHz
-30.0
0o CF Step
3.000000 MHz
Auto Man
-50.0
Freq Offset
-60.0
0 Hz
-F0.0

Start 2.40000 GHz
Res BW 300 kHz

#VBW 910 kHz

Sweep 1

Stop 2.43000 GHz

.000 ms {1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

BB Keysight Spectrum Analyzer - AP2020.10.14,84740,/40882, == -;
L | RF |soq DbDC | | | SENSE:INT| | ALIGN AUTO [12:14:52 AM Oct 30, 2020 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[T5 3 requency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE;" bk
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
10.0 2.445000000 GHz
0.00
StartFreq
o0 2430000000 GHz
=Ho Stop Freq
2.460000000 GHz
300
CF Step
“no 3.000000 MHz
Auto Man
-50.0
Freq Offset
0.0
0 Hz
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 KHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2020.10.14,84740/40882, == i.'i_-
L T RF [son bpc | | | SENSE:INT| [ ALIGN AUTO [12:15:21 AMOct 30, 2020
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[T2 3755 6 Frequency
PNO: Wide ., 1rg: Free Run Avg|Hold:>100/100 TYPE g" AR
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
CF Step
- 3.000000 MHz
Auto Man
0.0 ot " -
Freq Offset
-50.0
0 Hz
700
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

(3 Keyslghl Specllum Analyzer - AP2020.10.14,84740/40882, |
[son bpc | | | SENSE:INT| [ ALIGN AUTO [12:28:22 AM Oct 30, 2020 F
|Eenter Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[TT55755 6 requency
PNO: East . Trig: Free Run Avg|Hold:>100/100 TVPE| M AAAAAAAAA
- P
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.440000000 GHz
0.00
StartFreq
nn -10.21 dbrm) 2.390000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
o CF Step
10.000000 MHz
Auto Man
5010 o
Freq Offset
-60.0
0 Hz
-70.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
3 K:yslghl Spedlum Analyzer - AP2020.10.14,84740,/40882, ]
1 [soe bc | | | SENSE:INT]| | ALIGN AUTO [12:25:17 AM Oct 20, 2020 e
|§enter Freq 2.415000000 GHz #Avg Type: RMS TRACE[- 345 6 requency
PNO- Wide - Trig: FreeRun Avg|Hold:>100/100 TYPE| M arAsatas
> P
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2415000000 GHz
0.00
StartFreq
0o 2.400000000 GHz
o Stop Freq
2430000000 GHz
-30.0
0o CF Step
3.000000 MHz
Auto Man
-50.0
Freq Offset
-60.0
0 Hz
-F0.0

Start 2.40000 GHz
Res BW 300 kHz

#VBW 910 kHz

Sweep 1.000 ms (1001 pts)

Stop 2.43000 GHz

IMSG

STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

BB Keysight Spectrum Analyzer - AP2020.10.14,84740,/40882, =0 = .ﬁ_.
L | RF |soq DbDC | | | SENSE:INT| | ALIGN AUTO [12:26:11 AM Oct 30, 2020 F
[Center Freq 2.445000000 GH=z ] #Avg Type: RMS TRACE[TT575 requency
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TYPE|M ¥y
—— P
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
10.0 2.445000000 GHz
0.00
StartFreq
o0 2430000000 GHz
=Ho Stop Freq
2.460000000 GHz
300
o CF Step
3.000000 MHz
Auto Man
-50.0
Freq Offset
0.0
0 Hz
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 KHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
[T} Keyslghl Spedlum Analyzer - AP2020.10.14,84740/40882, == i.'i_-
1 [son bpc | | | SENSE:INT| [ HLIGN HUTO [12:27:37 AM Oct 30, 2020 F
Iéenter Freq 2.475000000 GH=z . #Avg Type: R TRACE[T2 3755 6 requency
PNO: Wide . 1rig: Free Run Avg|Hold:! >1DD11DD TYPE[M AArAcAY
. P
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 11.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=on Stop Freq
2.490000000 GHz
-30.0
CF Step
- 3.000000 MHz
Auto Man
0.0
Freq Offset
-50.0
0 Hz
700

Start 2.46000 GHz

Res BW 300 kHz #VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3

Page 30 of 77

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

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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REPORT NO: R13548896-E2

FCC ID:

A3LSMM127F

DATE: 2020-12-08

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number or .

s Pulses in AEERE W Limit Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DHA1 0.372 31 0.1153 0.4 -0.2847
DH3 1.624 18 0.2923 0.4 -0.1077
DH5 2.868 11 0.3155 0.4 -0.0845
Pulse “é»”uﬂiiriﬁf Average Time | iy | Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.372 7.75 0.02883 0.4 -0.3712
DH3 1.624 4.5 0.07308 0.4 -0.3269
DH5 2.868 2.75 0.07887 0.4 -0.3211
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Xeyeight Specrum Analyze - AP2020 1014 SATAD/AORR2, =T eyight Spectum Analyce - APR020 1014 SATA/AOGR2, =Ten
L W [s0a oc I T sensean] ALIGN AUTO__[12:20:56 AMOct 30, 2020 = L | ® [s00 0C I SENSEINT] [ AGNAUTO _[12:21:55 AM0ct 30,2020 =
enter Freq 2.441000000 GHz Trig Delay-100.0 s~ #Avg Type: RMS el 3 requency Center Freq 2.441000000 GHz | Trig Delay-2000 s~ #Avg Type: RM'S TRecE[l 2355 Tequency
PNO: Wide == Trig: Video T e Trig: Video el
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
AMKr1 372.0 ) AutoTune AMKr1 1.624 ms| Auto Tune|
[ggeiciv_Ref 20.00 dBm 0.52 dB {9 gerdiv__Ref 20.00 dBm 0.68 dB
CenterFreq CenterFreq
100 2.441000000 GHz| 0 2.441000000 GHz
a0 00
O . TRIGLVL StartFreq . Bt StartFreq|
o 2.441000000 GHz| 100 2.441000000 GHz|
oo StopFreq a0 StopFreq
2.441000000 GHz| 2.441000000 GHz|
100 200
w00 CF Step) 0o CF Step
1.000000 MHz| 1.000000 MHz|
lauto Man| lAuto Man|
500 500
o Freq Offset| o Freq Offset|
: N OHz| : 0Hz
0 i 70
ICenter 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 ptsﬂ
= starus sa status
im Analyzer - AP2020.10.14 84740/40682, [N AP2020.10.14 84740/40882, [N
C_ ] ®_ ]9 oc I T_sensean] ALIGN AUTO__[12:23:31 AMOGE 30, 2020 L ® [s0a oc] I SENSEINT] [ AIGNAUTO [12:20:13 AM0ct 30,2020
enter Freq 2.441000000 GHz Trig Delay-400.0 s #Avg Type: RMS el o3 s q|  Freauency [Center Freq 2.441000000 GHz #Avo Typo: RMS TR g| Frequency
PNO-Wide = Trig: Video Jore BNO-Wide == Trig: Free Run
IFGain:Low #Atten: 30 dB oetlP IFGain:Low #Atten: 30 dB
Auto Tune Auto Tune
AMkr1 2.868 ms) Ref Offset 1127 dB
10dBidiv  Ref 20.00 dBm 0.27 dB 10 dB/div Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
100 2.441000000 GHz] 10 1 2.441000000 GHz|
000 e 00 "
TROLYL StartFreq| StartFreq|
- 2.441000000 GHz| . 2.441000000 GHz|
o Stop Freq| a0 Stop Freq)|
2.441000000 GHz| A . ' || 2441000000 GHz|
00 200
CF step J“. M\ ‘ | Mﬁ l‘h *MW, ‘““M ‘ ]“ IH lwm cF stepl
o 1.000000 MHz| 00 WP IR AR e e L L 1.000000 MHz]
lAuto Man| Auto Man|
00 00
0 Freq Offset| . Freq Offset|
; 0Hz 0He]
700 700
(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 p(sy
= starus o status
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.5.2. BLUETOOTH BASIC DATA RATE DQPSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
DQPSK Normal

3DH1 0.382 32 0.12224 0.4 -0.27776

3DH3 1.632 18 0.29376 0.4 -0.10624

3DH5 2.876 9 0.25884 0.4 -0.14116
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REPORT NO: R13548896-E2
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DATE: 2020-12-08

Keyeight Spectrum Analyzer - AP2020.10.14 34740/40682, MOR-CONZ =)ok qugmspgmumﬂmi,ﬂv Avmzmnuuun/mn,Mm “con To o
L [s00 I I I I T SEnSEINT] T Amona : o |
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PNO-Wide == Trig: Video | PNO: Wide == Trig: Video ™ i
IFGainlow  #Atten: 30 dB oerlP IFGainLow  #Atten: 30 dB oer|P
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Log Log
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Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 ptsn Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
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#Peak #Peak ]
Log Log |
10 Channel Power 10 Channel Power
dB/ dB/
Offst Offst
16.7 16.7
dB | Il occupiedBH dB Il Occupied BH
1] il | ol I
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NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.5.3. 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 Normal Mode
3DH1 0.384 31 0.11904 0.4 -0.281
3DH3 1.63 18 0.2934 0.4 -0.1066
3DH5 2.872 12 0.34464 0.4 -0.0554

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

‘Keyeight Spectrum Analyzer - AP20Z0 1018 BATAA0GE2, (E=mjr eyeght Spectrum Analyzer - AP202010 14 S4TA 40362 MOR-CONZ T= e )
[~ [s0a oc I SENSEINT] [ ALIGNAUTO [12:34:00 A Oct 30, 2020 L [ r [s0a oc T sensev] ALIGNAUTO  [12:35:44 AMOGE30,2020 [ = ————— |
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e == Trig: Video TYRE(w Wide == Trig: Video v
Foaintow #Atten: 30 dB oerlP IFoainLow #Atten: 30 dB oerlP
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NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. 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 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband peak power sensor and power meter for a peak
power measurement.

The cable assembly insertion loss of 11.27 dB (including 10.88 dB pad and 0.39 dB cable) was
entered as an offset in the power meter.

RESULTS

Page 38 of 77

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.6.1.

BLUETOOTH BASIC DATA RATE GFSK MODULATION
Tested By: [84740/40882
Date: 2020-10-29
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.40 21 -12.6
Middle 2441 8.83 21 -12.17
High 2480 8.70 21 -12.3

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [84740/40882 |
Date: 2020-10-29 and 2020-12-08
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.69 21 -12.31
Middle 2441 8.99 21 -12.01
High 2480 8.91 21 -12.09

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: [84740/40882 |
Date: 2020-10-29 and 2020-12-08
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.17 21 -11.83
Middle 2441 9.32 21 -11.68
High 2480 9.19 21 -11.81
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband average power sensor and power meter for a gated
average power measurement.

The cable assembly insertion loss of 11.27 dB (including 10.88 dB pad and 0.39 dB cable) was
entered as an offset in the power meter.

RESULTS
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Tested By: |[84740/40882
Date 2020-10-29
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.86
Middle 2441 8.33
High 2480 8.19

Tested By: [84740/40882 |
Date 2020-10-29 and 2020-12-08
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.76
Middle 2441 6.93
High 2480 6.94

Tested By: [84740/40882
Date 2020-10-29 and 2020-12-08
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.73
Middle 2441 6.99
High 2480 6.97
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9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

B8 Keysight Spectrum Analyzer - AP2020.10.18 54740740882, == B8 Keysight Spectrum Analyzer - AP202010.18 54740740882, [
[ [s0a_oc [ SenseanT ALIGN AUTO [ 11:48:35 PMOct 25,2020 = L RE__ 500 DC | I SENSEINT] ALIGN AUTO__[11:49:03 P Oct 25,2020 =
] #Avg T S © requency Center Freq 13.015000000 GHz ] #Avg Type: RMS ; c requency
NO: Wide —>— Trig: FreeRun Avg|Hold: 1001100 TYPE(M PNO: Fast —»— 1rig: FreeRun AvglHold: 10/10 TYPEIM
w  #Atten: 30 dB o=tlP IFGain:Low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 1127 dB Ref Offset 11.27 dB.
10 dBidiv___Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
100 <> CenterFreq 200 CenterFreq
100 2400000000 GHz ) 13, GHz
100 000,
ot StartFreq| - StartFreq|
0o 2392500000 GHz an 30.000000 MHz
a0 10
500 - 00
0 Stop Freq| " [ Stop Freq|
) 2407500000 GHz - | 26.000000000 GHz|
oo 00
Center 2.400000 GHz Span 15.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto an) |Auto Man
Y
2401845 GHz 7657 dBm N 24020 GHz
2400000GHz  -46529 dBm 2 N f 48040GHz  -39.292dBm
2399940GHz 45297 dBm FreqOffset 3 N f 72060GHz  -37.832dBm FreqOffset
0He 4 N f 256760GHz  -31104dBm 0 Hz|
= 5 E
6
7
8
9
10
y 11 2
sc status sc. sTatus

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

[B5 Keysight Spectram Analyzer - AP2020.10.18 54740/40682, (= o s B Keysight Spectum Analyzer - AP2020 1018 54740 0652, T=le
[ T o [ senseant ALIGN AUTO _[11:5157 PMOct 29, 2020 Froquency L R [s0a O0c I SENSENT] [ ALIGNAUTO _[11:52:26 pMOct 29, 2020 Froquency
#Avg Type: RMS TRACE| 56 #Avg T S TRACE] 56
ICenter Freq 2.441000000 GPHNg —— Trig: FreeRun AngHo{g:emDMﬂD iy [Center Freq 13.015000000 (P;"Ig?Fas‘ *\ I Avgt‘im\lf i
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.27 dB Ref Offset 11.27 dB
10 dB/div Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq 20 CenterFreq
00 ¢ 2441000000 GHz 00 ¢ 13015000000 GHz|
0.00 .
StartFreq| - StartFreq|
o0 2.433500000 GHz| " 30.000000 MHz|
: o 0D o
00 Stop Freq| oo Stop Freq|
2448500000 GHz - | ‘ 26.000000000 GHz|
oo CF Step| Start 30 MHz Stop 26.00 GHz CF Step
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man
. Y -
* 1 Hater imen
¥ z -39, m
. FreqOffset 3 N 73230GHz  40.075dBm FreqOffset
: 0 Hz a N 266799GHz  -31610dBm 0 Hz|
5 =
0. §
7
8
9
Center 2441000 GHz Span 15.00 MHz, 0 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
sc status sc status
gt Spectram Anshyzer - AP2020 10,14 5474040652, s~ Keyight Spectrom Analyzer - AP2020.10 14 B4TAO/AOGE2, (==
[ ®& [sia oc [ sensen ALIGN AUTO _[11354:10 PMOGE Frequency . % [s00 oc | T SENSEINT] [ auovao it I Frequency
#Avg Type: RMS TRACE] #Avg Type: RMS
Bl I G,,*:é n ___‘ Trig: Free Run AvglHold: 100/100 T RIS Et.':zﬁ“ .._‘ Trig: Free Run AvglHold: 1010
IFGa #Atten: 30 dB oerlP IFGain:low  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 1127 dB Ref Offset 11.27 dB.
10 dBidiv__Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log 1 | o Log
100 CenterFreq 2. CenterFreq
000 2.483500000 GHz| 00 £ 13015000000 GHz|
100 00
we StartFreq oo StartFreq|
e 2.476000000 GHz| e 30.000000 MHz|
40.0 75 200
L Ll :
o Stop Freq . 1 I | Stop Freq|
) 2.491000000 GHz | ‘ 26.000000000 GHz|
00 600
Center 2.483500 GHz Span 15.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.600000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| - Auto Man
I A 4 E
2479 840 GHz 7.868 dBm 2480 0 GHz 5775 dBm
2485420GHz  -49.213dBm 49600GHz  -38.747 dBm
2483 500 GHz 51534 dBm Freq Offset 7.440 0 GHz 41300 dBm FreqOffset
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sc status usc. status

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[BE Keysight Spectrum Analyzer - AP2020.10.14,84740/40882, == & B [
L [ ®m [s0a oc [ SENsEnT] ALIGN AUTO [ 12:19:16 A Oct 30, 2020 Freauency . % st oC T senseant oo zassimodsn e [~ Lo
#Avg Type: RMS TRACE[. 53156 #Avg Type: RMS TRACE] - 325 6
Contor Frea 2400000000 612 ) rig:reorun  Avaaa: 100100 ™ Center Freq 2.483500000@Hz * | 1\ rreerun  Avgiro: 100100 ol
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 11.27 dB. Ref Offset 11.27 dB
10 dBidiv__Ref 20.00 dBm 10 dBidiv___Ref 20.00 dBm
Log e Log [———T—
. 9 CenterFreq 100 9 CenterFreq
000, 2.400000000 GHz 000 2483500000 GHz
10 100
@0 StartFreq| w0 StartFreq
- 2392500000 GHz| e 2.476000000 GHz|
00 w00 ¥ ¢
0 T - - SlopFreq jff T D R StupFreq
2.407500000 GHz| ’ 2491000000 GHz
10 00
ICenter 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
> = Men FovCTOn o Tl i Man|
N 2.406 165 GHz 8.030 dBm 2478175 GHz 8128 dBm
2 N 2400000GHz  -49.234 dBm 2 N 1 2489470GHz 48591 dBm
3 2399955GHz  -47.987 dBm FreqOffset 3N f 2483500GHz  -51.306 dBm FreqOffset
4 0Hz 4 OHz
5 5
6 6
7 7
8 8
9 9
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1 - 1 -
sc. status usc status
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

tSpectrum Analyzer - AP2020.10.1 54740/40682, == B8 Keysight Spectrum Analyzer - AP202010.18 54740740882, =T
W] oC SENSEINT ALIGN AUTO [ 11:57:07 PMOct 25,2020 = L RE__ 500 DC | I SENSEINT] ALIGN AUTO__[11:57:35 PMOct 25,2020 =
enter Freq 2.400000000 GHz ) #Avg Type: RMS RaCE requency [Center Freq 13.015000000 GHz ) #Avg Type: RMS ce| c requency
PNO: Wide —— Trig: FreeRun Avg|Hold: 1001100 TYPE(M PNO: Fast —»— 1rig: FreeRun AvglHold: 10/10 TYPEIM
IFGain:low  #Atten: 30 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 1127 dB Ref Offset 11.27 dB.
10 dBidiv___Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
100 <> CenterFreq 200 CenterFreq
100 2400000000 GHz ) 1 GHz
100 - 000,
ot StartFreq| - StartFreq|
0o [0) 2392500000 GHz an 30.000000 MHz
a0 10
50.0 0.0 <> |
0 Stop Freq| " 1 | Stop Freq|
- 2407500000 GHz - | ‘ 26.000000000 GHz|
700 00
Center 2.400000 GHz Span 15.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
; Auto an) —— |Auto
2401845 GHz 6.698 dBm N 24020 GHz 85 dBm
2 2400000GHz  -38.264 dBm 2 N f 48040GHz  -39.613dBm
3 2400000GHz  -38.264 dBm FreqOffset 3 N f 72060GHz  -39.891 dBm FreqOffset
4 0He 4 N f 257319GHz  -32011dBm 0 Hz|
5 = 5 E
6 6
7 7
8 8
9 9
10 10
1 - 11 2
sc status sc. sTatus
[B5 Keysight Spectram Analyzer - AP2020.10.18 54740/40682, (= o s B Keysight Spectum Analyzer - AP2020 1018 54740 0652, T=le
[ T o [ senseant ALIGN AUTO__[12:01:53 AMOct 30, 2020 = L R [s0a O0c I SENSENT] [ AuGNAUTO [12:02:21 AMOG 30, 2020 "
ICenter Freq 2.441000000 GHz ) #Avg Type: RMS TRACE] 56 requency Center Freq 13.015000000 GHz - #Avg Ty TRAC 56 requency
PNOWide == Trig: Free Run Avg|Hold: 1001100 b | PNO: Fast —+— 1rig: Free Run AvglHol “ |
IFGain:Low #Atten: 30 dB verlE IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.27 dB Ref Offset 11.27 dB
10 dB/div Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
00 9 2441000000 GHz 00 2 13015000000 GHz|
0.00 . )
StartFreq StartFreq|
o0 2.433500000 GHz| " 30.000000 MHz|
0 0 3
00 Stop Freq| ‘] . ] Stop Freq|
2448500000 GHz | 26.000000000 GHz|
oo ep| 'Start 30 MHz Stop 26.00 GHz CF Step|
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
. put Man) 5 T jadte
* 1 ate g
¥ iz : m
. FreqOffset 3 N 73230GHz 41368 dBm FreqOffset
: 0 Hz a N 267665GHz  -32113dBm 0 Hz|
5 =
0. §
7
8
9
Center 2441000 GHz Span 15.00 MHz, 0 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
sc status sc status
gt Spectram Anshyzer - AP2020 10,14 5474040652, s~ Keyight Spectrom Analyzer - AP2020.10 14 B4TAO/AOGE2, (==
[ ®& [sia oc [ sensen ALIGN AUTO [ 12:03:50 AMOGE Frequency . % [s00 0C SENSEINT] [ ALIGNAUTO [12:04:18 AHOCES Frequency
#Avg Type: RMS TRACE #Avg Type: RMS TRACE
Bl I G,,*jg e = Trig: FreeRun AvglHold: 100/100 T RIS Et.':zﬁ“ .,_‘ Trig: Free Run AvglHold: 1010 e
IFGa #Atten: 30 dB oerlP IFGain:low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 1127 dB Ref Offset 11.27 dB.
10 dBidiv__Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
¢ Center Freq| el CenterFreq|
000 2.483500000 GHz| 00 ¢ 13015000000 GHz|
100 00
we StartFreq oo StartFreq|
e 2.476000000 GHz| e <> 30.000000 MHz|
100 & 200 o |
o Stop Freq| . Stop Freq|
) 2491000000 GHz 26.000000000 GHz|
00 600
Center 2.483500 GHz Span 15.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.600000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man
2479 840 GHz 7.095 dBm 2480 0 GHz 6.258 dBm
2483680GHz  -46.203dBm 2 49600GHz  -38.836 dBm
2483 500 GHz 46702 dBm Freq Offset 3 7.440 0 GHz 41674 dBm FreqOffset
I 0 Hz| 4 254890GHz  -32747 dBm 0 Hz|
6
7
8
9
10
< 1" o
sc status usc. status
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[BE Keysight Spectrum Analyzer - AP2020.10.14,84740/40882, == & B [
L R [s0a o0c SENsEnT] ALIGN AUTO [ 12:32127 A Oct 30, 2020 Froquency . % st oC SENSENT] isiae assasmiodsnz [ oo
#Avg Type: RMS TRACE[. 53156 #Avg Type: RMS TRACE[ - 325 6
Contor Frea 2400000000 612 ) rig:reorun  Avaaa: 100100 ™ Center Freq 2.483500000@Hz * | 1\ rreerun  Avgiro: 100100 ol
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 11.27 dB. Ref Offset 11.27 dB
10 dBidiv__Ref 20.00 dBm 10 dBidiv___Ref 20.00 dBm
Log - Log ———F——
. L CenterFreq 100 Center Freq|
000, 2.400000000 GHz 000 2483500000 GHz
10 100
@0 StartFreq| w0 StartFreq
- 2392500000 GHz| e 2.476000000 GHz|
00 400 <§>
;” B T Stop Freq| j” 1 N - o Stop Freq|
2.407500000 GHz| ’ 2491000000 GHz
10 00
ICenter 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
> \C = Men FovCTOn o Tl i Man|
N 2.406 840 GHz 7.381 dBm 2478835 GHz 7.533 dBm
2 N 2400000GHz  -40.628 dBm 2 N 1 2483650GHz 46206 dBm
3 2399910GHz  -39.688 dBm FreqOffset 3N f 2483500GHz  -48.958 dBm FreqOffset
4 0Hz 4 OHz
5 5
6 6
7 7
8 8
9 9
10 10
1 - 1 al
J < B «
sc. status usc status
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REPORT NO: R13548896-E2

FCC ID: ASLSMM127F

DATE: 2020-12-08

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. 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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2020 Oct 38 17:54:28
Restricted Bondedge
- "roject Number: 13548896
M Client: Lions
Test Locotion: N-5AC
Mode: 1Tx, GFSK, 2482MHz
185 Teswed by: 23567/11933 /\
o= I
35 [} \
< Peak Limit ZdBul/m)
3 75
@
N
65 4 " ppelip s
ko i et
55 Average Limit (dBulUym) ﬂ
" mlhtux.kuml PORSTRINEY W P TR o " Lk Lmu‘\' wM / \
45
4 3 ,,.m,ww/ A
35
2 31 18, 5MH=z/ 2.415

Fr‘equemcg (GHz>

Ronge (GH2) RE1/UBI Ref/fttn  Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz REW/ B Ref/Attn  Det/fvg Type Suesp Pte #oupe/ode Label
1:2.31-2.415 IMC-6dB) /31 187/18 FEAK/Pur Avg(RMS)  2Bnsec(Auto) S0BE  MAXA Horizantal - Pk| 2:2.31-2.415 MC-5dB)/2. 7k 187/18 PERK/Volt fvg 158nsecifuto) BABA  166/MAXH Horizontal - Av

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 *%%239 | 5639 | Pk | 31.8 -24.4 63.79 - 74 -10.21| 138 | 293 | H

2 |***238992| 56.81 | Pk | 318 -24.4 64.21 - - 74 979 | 138 | 293 | H

3 *%%239 | 3217 |[VITV| 31.8 -24.4 39.57 54 -14.43 - - 138 | 293 | H

4 |*»*x238728] 3295 [viTv| 31.8 -24.4 40.35 54 -13.65 - - 138 | 293 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

VERTICAL RESULT

1EKTest Foacility: UL Merrisville 2828 0ct 38 18:88:19
Restricted Bondedge
- “roject Number: 13548896
I Client: Lions
Test Locotion: N-SAC
Mode: 1Tx, GFSK, 24B2MHz
185 Teszed by: 23567/11993
gﬂ
85
S Peak Limit ZdBul/m)
35 75
@
2
6|:
:
55 Averoge Limit (dBulym)
45
5]
35
2 31 18.5MH=z/ 2.415
Fr‘equeﬂcg (GHZ)
Renge (6z) REA/UEN Ref/Attn  Cet/fug Tupe Suesp Fts  #Sups/Node Label Range (GHz. REW/BU Ref/Attn  Det/fvy Type Sueep Fts #upo/ode Lobel

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 *%%239 | 5199 | Pk | 31.8 -24.4 59.39 - - 74 1461 | 159 | 287 | Vv

2 | ***23899 | 5247 | Pk | 318 -24.4 59.87 - - 74 1413 | 159 | 287 | v

3 *%+239 | 31.81 |[VITV| 31.8 -24.4 39.21 54 -14.79 - - 159 | 287 | V

4 |**x238992] 32.06 |[VITV| 31.8 -24.4 39.46 54 -14.54 - - 159 | 287 | V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 2628 Oct 36 23:13:59
Restricted Bandedge
Project Nunber: 13548896

s Client: Lions

“est Locot on: N-SAC
Mode: 1Tx, GFSK, 2488MHz
“ested by: 23567/11993

125

Feak Limit (dBuU/im)

] ,,w A
55 Hverag!ﬂ% mit CdBul/m)

CdBulU/m2
-
a
=

/ \ wthqum“‘ " « FRPITORY JA“““\ L ulﬂwAHmunu Y Wbl

45 4

35

2.46 18, 3MHz/ 2.563

Frequency (GHz)
Rarge (G10) REUAEW Ref/fitin  Det/ivg Tope Secer Tro Fupafiods  Label Rarge (612 T Ref/Attn  Det/ivg Tope Soeer Plo Fopelfiode  Lobel
1:2.46-2,563 M(-6dB)/M 13771 PEPK/Pur Rvg(RMS)  2Bnsec(futo) EBRB  HAXH Horizontal - | 2:2.46-2.563 IMC-EdB)/2. Tk 18318 PERK/Vlt fivy 135nsec(futo) B30 166/MAKH  Horizontol - Av

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***2.4835 | 5661 | Pk | 324 24.2 64.81 - - 74 919 | 130 | 172 | H

2 | ***24852 | 5865 | Pk | 325 24.2 66.95 - - 74 705 | 130 | 172 | H

3 | ***24835 | 3358 |viTv| 324 24.2 4178 54 -12.22 - - 130 | 172 | H

4 |**x248354| 34.16 |ViTV| 324 24.2 4236 54 -11.64 - - 130 | 172 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

VERTICAL RESULT

Test Facility: UL Morrisville 2828 Oct 30 23:24:686
Restricted Bandedge

= Project Nunber: 13248896
115 Cliznt: Lions
“est Locot on: N-SAC

125

Mode: 1Tx, GFSK, 2488MHz

185 “ested by: 23367/11993
95
85
S Feck Limit (dBul/n)
2 75
Jua}
el
s
o= 5
1 0
- FVAUEMe L mit CdBUU/m)
5
45
ER
35
2.46 18. 3MHz/ 2.563

Frequency (GHz)

Range (6Hz) REL/UB Ref/fttn  Det/Avg Type Sueep Fis  #ups/Mode Lobel Range (6Hz) RelL/LBl Ref/Attn Det/hvg Type Sueep Pis  #5ups/fode Lobel

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***2.4835 | 5087 | Pk | 324 24.2 59.07 - - 74 1493 | 38 [182 | v

2 |***248749| 528 | Pk | 325 24.2 61.1 - - 74 129 | 38 182 | v

3 | ***24835 | 3159 |viTv| 324 24.2 39.79 54 -14.21 - - 38 | 182 | v

4 |*»*x248851] 3213 [viTv| 325 24.2 40.43 54 -13.57 - - 38 | 182 | v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11KTest Facility: JL Morrisville 26823 Oct 38 16:38:45
Radiat=d Emissions 3-Meters
= Projsct Number: 13548896
12 Clienz: Lions
Test Location: N-3AC
Mede: 1Tx, GFSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R
-~ Avg _imit (dBul/m:
55
4
” ‘ : M
o T o
35 TW " [ 'i "W"T
| ks it .
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Rttn  Jez/Avq Type Sucsp Pte foupe/Mods Label
11173 M-8/ 107/18 PEAK/Pur Rg®IB)  Thnsso(fute) 6008 M4 Serizartal 3318 HC-6d8)/30k  81/8 EMPor BB STimseo(fato) 18k MKk Forizomal
11KTest Facility: JL Morrisville 26823 Oct 38 16:38:45
Radiat=d Emissions 3-Meters
= Projsct Number: 13548896
12 Clienz: Lions
Test Location: N-3AC
Mede: 1Tx, GFSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R
~ Avg —imit (dBul/m>
55
5 5
4 2 v S
6 c
o
35 A
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

1 **1.7468 38.37 | PK2 29.6 -24.3 43.67 - - 74 -30.33 | 353 256 H
**1.74721 | 32.53 | V1TV 29.6 -24.3 37.83 54 -16.17 - - 353 256 H

5 **1.74964 | 36.41 | PK2 29.6 -24.3 41.71 - - 74 -32.29 71 392 \Y
**1.74812 | 38.02 | V1TV 29.6 -24.3 43.32 54 -10.68 - - 71 392 \Y

2 * *% 480371 | 40.6 PK2 34.3 -31.5 43.4 - - 74 -30.6 111 111 H
* *% 480381 | 29.06 | V1TV 34.3 -31.5 31.86 54 -22.14 - - 111 111 H

4 * *¥%15.74172| 36.85 | PK2 40.1 -24.3 52.65 - - 74 -21.35 276 249 H
* *¥% 15.73986| 25.04 | V1TV 40.1 -24.4 40.74 54 -13.26 - - 276 249 H

6 * *¥%1.80398 | 44.32 | PK2 34.3 -31.5 47.12 - - 74 -26.88 316 239 \Y
* *% 480362 | 29.33 | V1TV 34.3 -31.5 32.13 54 -21.87 - - 316 239 \Y

8 * *¥%12.32826| 36.51 | PK2 38.9 -26.1 49.31 - - 74 -24.69 40 208 \Y
* *¥%12.32978| 24.98 | V1TV 38.9 -26.1 37.78 54 -16.22 - - 40 208 \Y

3 7.20607 37.63 Pk 35.6 -29.9 43.33 - - - - 0-360 | 101 H
7 7.20607 35.54 Pk 35.6 -29.9 41.24 - - - - 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

MID CHANNEL RESULTS

1,:Tast Facility: UL Morrisville 20208 Oct 30 18:19:17
Rodioted Emissions 3-Meters
= Project Number: 13548836
e Client: Lions
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8':
Peak Limit (dBulU/m)
7’:
G
~
3 65
©
o
~ Avg Limit (dBuU/m)
5’:
45 g 3 ik
w il |
= s RTINS ETRMRMOICTL i
b o -
25
1 18 18
Frequency (GHz)
Range (62) REU/W Ref/Atin  Det/fvg Tgpe ) Pio  Foupo/ods Lobel Range (6Hz) REU/VE Ref/Atn  Det/fvg Tgpe Sweep Plo Fops/lode Label
1:1-3 1M(-6d83/3k  187/18  PEAK/Pur Avg(RMS)  T7nsec(futo) 60BB  NAKH forizontol | 3:318 1HC-683/38k  87/8 PERK/Pir g (RMS)  STdnsec(Auto) 18k HAXK Hor i zant.of
1KTeat Facility: UL Morrisville 26208 Oct 30 18:19:17
Rodioted Emissions 3-Meters
= Project Number: 13548836
18 Client: Lions
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8;
Peak Limit (dBuU/m)
7':
e
3 g5
3 6
o
o
- Avg Limit (dBuU/m)
5':
5 5
45 4 5 9
° Q
35
2’:
1 18 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref /Attn  Det/Avg Type Sueap Pis tups/Mods Lobol Range (6Hz) ReLI/VE Ref/Atin  Det/vg Type Sweep Pls toups/lode Lobel

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 * *¥% 3098128 | 41.32 | PK2 33.6 -32 42.92 - - 74 -31.08 38 162 H
* *% 398145 | 29.44 | V1TV 33.6 -32 31.04 54 -22.96 - - 38 162 H
2 * *¥% 732312 | 43.26 | PK2 35.7 -29.2 49.76 - - 74 -24.24 331 104 H
* *¥%732278 | 34.34 | V1TV 35.7 -29.2 40.84 54 -13.16 - - 331 104 H
3 * *¥%10.89438| 36.57 | PK2 37.9 -25.8 48.67 - - 74 -25.33 153 101 H
* *¥%10.89437| 24.88 | V1TV 37.9 -25.8 36.98 54 -17.02 - - 153 101 H
4 * *¥%732283 | 42.2 PK2 35.7 -29.2 48.7 - - 74 -25.3 303 108 \Y
* *%7.32285 | 33.04 | V1TV 35.7 -29.2 39.54 54 -14.46 - - 303 108 \Y
5 * *¥%11.38525| 37.28 | PK2 38.1 -25.1 50.28 - - 74 -23.72 168 134 \Y
* *¥%11.38434| 24.43 | V1TV 38.1 -25.1 37.43 54 -16.57 - - 168 134 \Y
7 * *¥%17.76922| 36.21 | PK2 41.7 -23.3 54.61 - - 74 -19.39 51 229 \Y
* *% 17.76878| 24.52 | V1TV 41.7 -23.3 42.92 54 -11.08 - - 51 229 \Y
6 14.64482 35.15 Pk 39.7 -26.7 48.15 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

HIGH CHANNEL RESULTS

15

Test Facility:

UL Morrisville

2020 Oct 38 22:38:43

Rodioted Emissions 3-Meters
Project Number: 13548836

185 Client: Lions
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
G
~
3 65
©
o
~ Avg Limit (dBuU/m)
55
45 1 3 n
j gl
M o Lt L
Tl A - '
25
1 18 18
Frequency (GHz)
Range (62) REU/W Ref/Atin  Det/fvg Tgpe ) Pio  Foupo/ods Lobel Range (6Hz) REU/VE Ref/Atn  Det/fvg Tgpe Sweep Plo  Fopo/lode Lobe
1:1-3 H(-6482/30k  167/18 PEAK/Pur Avg(RMS)  Tinsec(Autod 6800 MAKN forizontl | 3:3-18 HC-682/38x 87/ PERK/Pur Avg (RHS)  ST4nsec (Ruta) 18k PAXH Hor i zantal
1KTest Facility: UL Morrisville 26208 Oct 30 22:30:43
Rodioted Emissions 3-Meters
= Project Number: 13548836
18 Client: Lions
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 g5
3 6
@
Gl
- Avg Limit (dBuU/m)
55
6
45 - 8 4
4 =}
]
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref /Attn  Det/Avg Type Sueap Pis tups/Mods Lobol Range (6Hz) ReLI/VE Ref/Atin  Det/vg Type Sweep Pls toups/lode Lobel

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

1 **1.75171 | 37.56 | PK2 29.7 -24.4 42.86 - - 74 -31.14 7 237 H
**1.75124 25.1 | V1TV 29.7 -24.4 30.4 54 -23.6 - - 7 237 H

4 **1.75297 | 38.19 | PK2 29.6 -24.4 43.39 - - 74 -30.61 20 257 \Y
**1.75353 | 25.81 | V1TV 29.6 -24.4 31.01 54 -22.99 - - 20 257 \Y

2 * *% 187784 | 41.65 | PK2 34.1 -31.4 44.35 - - 74 -29.65 355 332 H
* *% 487737 | 29.56 | V1TV 34.1 -31.4 32.26 54 -21.74 - - 355 332 H

3 * *¥% 743972 | 43.26 | PK2 35.7 -29.3 49.66 - - 74 -24.34 3 111 H
* *% 743988 | 35.5 | V1TV 35.7 -29.3 41.9 54 -12.1 - - 3 111 H

5 * *¥% 743974 | 42.07 | PK2 35.7 -29.3 48.47 - - 74 -25.53 155 198 \Y
* *% 743982 | 33.99 | V1TV 35.7 -29.3 40.39 54 -13.61 - - 155 198 \Y

7 * *¥% 15.75796| 36.52 | PK2 40 -24.4 52.12 - - 74 -21.88 48 170 \Y
* *¥%15.75822| 25.1 | V1TV 40 -24.4 40.7 54 -13.3 - - 48 170 \Y

6 14.879 34.41 Pk 39.5 -27.1 46.81 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2828 Oct 3t a1:25:26
h Restricted Bandedge
15 Praject Nunber: 13548896

Client: Lions

“est Locot on: N-SAC
Mode: 1Tx, BPSK, 24B2MHz
“ested by: 23567/11993

>

Peok Limit C(dBuJ/m)

e

dBul/m)
~J
s
T

Average Limit (dBud/m)

o o s oo b @ W / \Mm

45

a ) / \NMMWWMWMWN
35
2. 31 18.5MH=/ 2.415

Freguency (GHz)

Rorge (6Hz) RELUBN Ref/fttn  Det/fvg Type Sueep Fis  #upalode Lobel Range (6Hz) RE/LBl Ref/Attn  Dst/ivg Type Sueep Pt 45upe/fods Lobel
1:2.31-2.415 MCB/H 13I/18 PER/Pur hg(RNS)  2Bnsec(futo) 03B HAKH Horizontal - | 2:2.31-2.413 IHC-EB)/2. T 183/10 PERKAalt fvg {58hsec(fit) 883 16IMBH  Horizontal - v

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 *%%239 | 4072 | Pk | 31.8 -24.4 48.12 - 74 2588 | 132 | 175 | H

2 |***238985| 4511 | Pk | 318 -24.4 52.51 - - 74 2149 ] 132 [ 175 | H

3 **+239 | 3097 |[VITV| 31.8 -24.4 38.37 54 -15.63 - - 132 | 175 | H

4 |**x238536| 31.56 |[VITV| 31.8 -24.4 38.96 54 -15.04 - - 132 [ 175 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2828 Oct 31 a1:34:57
h Restricted Bandedge
15 Praject Nunber: 13548896

Client: Lions

“est Locat on: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
185 “ested by: 23367/11993

Peok Limit CdBud/m)

CdBul/m)
-~
«

Average Limit (dBud/md

[
=)

[S
oty

2.31 18.5MH=z/ 2.415

Frequency (GHz)
Rorge (6Hz) REUUBW Ref/fttn  Detffvg Type Sueep Ft=  #upafode Lobel Range (6Hz) REL/LBl Ref/fttn  Dst/hvg Type Sueep Pt 45upe/ods Lobel

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 *%%239 | 4112 | Pk | 31.8 -24.4 48.52 - - 74 2548 | 29 [181 | v

2 |***231108| 4338 | Pk | 317 24.6 50.48 - - 74 2352| 29 [181 ] v

3 **+239 | 3098 |[VITV| 31.8 -24.4 38.38 54 -15.62 - - 29 | 181 | v

4 |*»**237754| 3161 [ViTV| 317 -24.4 38.91 54 -15.09 - - 29 | 181 | V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Test Facility: UL Morrisville 2628 Oct 31 @a1:85:48
Restricted Bandedge

s Project Nunber: 13548896
- Client: Liaons

“est Locot on: N-SAC
Mode: 1Tx, 8P3K, 2480MHz
185 “ested by: 23367/11993

125

85
/ﬂ Feak Limit (dBuU/im)
75

\ “\:\K‘?r‘age L mit CdBul/m)
\%WMM Huhuw gt AT mem mmmm bl

2

oA

CdBuVU/m2

72.46 18. 3MHz/ 2.563
Frequency (GHz)

Rarge (GHz) REL7UBI] Ref/fttn  Det/fvg Type Sueep Fis  #ups/Mode Lobel Range (6Hz) RELL/LBl Ref/Attn  Det/hvg Type Sueep Pis  #5ups/fade Label
112.46-2.563 MC-EdBY/M 137718 PEPK/Pur Rvg(RMS)  2Bnsec(futo) EBRB  HAXH Horizontal - | 2:2.46-2.501 THC-EdBD/2. 7k 187/18 PERK/Vlt fivy 155nsec(Avto) 838 161/MAXH  Horizontol - fv

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***2.4835 | 6442 | Pk | 324 24.2 72.62 - - 74 138 | 144 [ 324 | H

2 |***248351| 6472 | Pk | 324 24.2 72.92 - - 74 -1.08 | 144 | 324 | H

3 | ***24835 | 3457 |viTv| 324 24.2 42.77 54 -11.23 - - 144 | 324 | H

4 |**x248351| 34.66 |VITV| 324 24.2 42.86 54 -11.14 - - 144 | 324 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2828 Oct 31 a1:15:44
h Restricted Bandedge
= Praject Nunber: 13548896
15 Client: Lions
“est Locat on: N-SAC
- Mode: 1Tx, 8PSK, 2488MHz
185 “ested by: 23367/11993
95
85
£ Feak Limit C(dBuU/m)
5 75
3 a
65
55 Ayercge L mit (dBuU/m)
45 %!
=)
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (6H) REUAUBU Ref/Attn  Det/fivg Type Sucep Fio  #upsiode Lobel Rangs (6Hz) REU/LEN Rel/Atin  Det/hvg Tupe Sueep Pts #oupoifode Lobel

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***24835 | 6312 | Pk | 324 24.2 71.32 - - 74 268 | 188 [ 392 | v

2 |***248354| 6313 | Pk | 324 24.2 71.33 - - 74 267 | 188 [ 392 | v

3 | ***24835 | 34.87 [viTv| 324 24.2 43.07 54 -10.93 - - 188 | 392 | v

4 |**x248356 | 34.36 |VITV| 324 24.2 42.56 54 -11.44 - - 188 | 392 | V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11KTest Facility: JL Morrisville 2823 0ct 31 B8:35: 29
Radiat=d Emissions 3-Meters
= Projsct Number: 13548896
12 Clienz: Lions
Test Location: N-3AC
Mede: 1Tx, 8PSK, 24B2MHz
35 Testzd by: 19269 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R
-~ Avg _imit (dBul/m:
55
- 4
2 e " A
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Rttn  Jez/Avq Type Sucsp Pte  foupe/Mode Labe
11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol
11KTest Facility: JL Morrisville 2823 0ct 31 B8:35: 29
Radiat=d Emissions 3-Meters
= Projsct Number: 13548896
12 Clienz: Lions
Test Location: N-3AC
Mede: 1Tx, 8PSK, 24B2MHz
35 Testzd by: 19269 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R
~ Avg —imit (dBul/m>
55
45 =
5 / Q
o € =
35 .
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte  foupe/Mode Labe

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker| Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 * *¥% 283264 | 37.19 | PK2 32.1 -23.6 45.69 - - 74 -28.31 200 194 H
* *% 283278 | 25.87 | V1TV 32.1 -23.6 34.37 54 -19.63 - - 200 194 H

5 * *¥% 273761 | 37.35 | PK2 32.3 -23.9 45.75 - - 74 -28.25 314 195 \Y
* *% 273767 | 25.92 | V1TV 32.3 -23.9 34.32 54 -19.68 - - 314 195 \Y

2 ** 521442 | 41.19 | PK2 34.3 -32.4 43.09 - - 74 -30.91 | 114 125 H
** 521531 | 29.66 | V1TV 34.3 -32.4 31.56 54 -22.44 - - 114 125 H

4 **%11.0744 | 36.6 PK2 37.9 -25.3 49.2 - - 74 -24.8 354 202 H
* *¥%11.07451| 24.99 | V1TV 37.9 -25.3 37.59 54 -16.41 - - 354 202 H

6 * *% 186748 | 41.25 | PK2 34 -31.3 43.95 - - 74 -30.05 49 191 \Y
* *% 486721 | 29.5 | VITV 34 -31.3 32.2 54 -21.8 - - 49 191 \Y

8 |***11.86043| 36.58 | PK2 38.5 -25.8 49.28 - - 74 -24.72 192 120 \Y
* *¥%11.86033| 25.05 | V1TV 38.5 -25.8 37.75 54 -16.25 - - 192 120 \Y

3 7.20524 35.33 Pk 35.6 -29.9 41.03 - - - - 0-360 | 200 H
7 7.20524 35.07 Pk 35.6 -29.9 40.77 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

MID CHANNEL RESULTS

M:Tast Facility: UL Morrisville 20208 Oct 30 23:32:081
Rodioted Emissions 3-Meters
= Project Number: 13548836
e Client: Lions
Test Location: N-SAC
Mode: 1Tx, B8PSK, 2441MHz
95 Tested by: 23567/11993
8':
Peak Limit (dBulU/m)
7’:
G
~
3 65
©
o
~ Avg Limit (dBuU/m)
5’:
45 2 Lo
W 1 i o
35 ——— " R A
WWM
25
1 18 18
Frequency (GHz)
Range (62) REU/W Ref/Atin  Det/fvg Tgpe ) Pio  Foupo/ods Lobel Range (6Hz) REU/VE Ref/Atn  Det/fvg Tgpe Sweep Plo Fops/lode Label
1:1-3 1M(-6d83/3k  187/18  PEAK/Pur Avg(RMS)  T7nsec(futo) 60BB  NAKH forizontol | 3:318 1HC-683/38k  87/8 PERK/Pir g (RMS)  STdnsec(Auto) 18k HAXK Hor i zant.of
1KTeat Facility: UL Morrisville 26208 Oct 30 23:32:081
Rodioted Emissions 3-Meters
= Project Number: 13548836
18 Client: Lions
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2441MHz
95 Tested by: 23567/11993
8;
Peak Limit (dBuU/m)
7':
e
3 g5
3 6
o
o
- Avg Limit (dBuU/m)
5':
6
45 g o,
a
o
35
2’:
1 18 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref /Attn  Det/Avg Type Sueap Pis tups/Mods Lobol Range (6Hz) ReLI/VE Ref/Atin  Det/vg Type Sweep Pls toups/lode Lobel

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

4 **1.74336 | 42.56 | PK2 29.5 -24.3 47.76 - - 74 -26.24 | 355 321 \Y
**1.74499 | 31.53 | V1TV 29.5 -24.3 36.73 54 -17.27 - - 355 321 \Y

1 * *¥% 488311 | 41.41 | PK2 34 -31.4 44.01 - - 74 -29.99 242 125 H
* *% 41.88188 | 33.87 | V1TV 34.1 -31.4 36.57 54 -17.43 - - 242 125 H

2 * *¥% 732312 | 422 PK2 35.7 -29.2 48.7 - - 74 -25.3 355 132 H
* *%732257 | 32.99 | V1TV 35.6 -29.2 39.39 54 -14.61 - - 355 132 H

3 * *¥%10.73245| 36.79 | PK2 37.8 -25.5 49.09 - - 74 -24.91 39 199 H
* *%10.7323 | 24.66 | V1TV 37.8 -25.5 36.96 54 -17.04 - - 39 199 H

5 * *¥%732237 | 41.76 | PK2 35.6 -29.2 48.16 - - 74 -25.84 167 152 \Y
* *%732255| 32.18 | V1TV 35.6 -29.2 38.58 54 -15.42 - - 167 152 \Y

6 * *¥%15.73378| 37.32 | PK2 40.2 -24.6 52.92 - - 74 -21.08 251 321 \Y
* *¥%15.73307| 25.21 | V1TV 40.1 -24.6 40.71 54 -13.29 - - 251 321 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

HIGH CHANNEL RESULTS

M:Test Facility: UL Morrisville 2828 0ct 31 00:18:42
Rodioted Emissions 3-Meters
= Project Number: 13548836
e Client: Lions
Test Location: N-SAC
Mode: 1Tx, BPSK, 2488MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
G
~
3 e
©
o
~ Avg Limit (dBuU/m)
55
3
- | M
35l Q. ] b bbb JWW‘M o
PR
25
1 18 18
Frequency (GHz)
Range (62) REU/W Ref/itin  Det/Avg Tope Soep Fis  Houps/ode Lobol Range (G ReVE Ref/Atin  Det/fvg Tope Swoep Plo  tows/lode Lobol
1:1-3 H(-6482/30k  167/18 PEAK/Pur Avg(RMS)  Tinsec(Autod 6800 MAKN forizontl | 3:3-18 HC-682/38x 87/ PERK/Phr g (RIS)  STdnsec(Auta) 18k X Hor i zantal
1KTest Facility: UL Morrisville 2628 Oct 31 06:18:42
Rodioted Emissions 3-Meters
= Project Number: 13548836
18 Client: Lions
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2488MHz
95 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 g5
3 6
@
Gl
- Avg Limit (dBuU/m)
55
5
4 P ol &
o a 0
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref /Attn  Det/Avg Type Sueap Pis tups/Mods Lobol Range (6Hz) ReLI/VE Ref/Atin  Det/vg Type Sweep Pls toups/lode Lobel

VERTICAL
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REPORT NO: R13548896-E2
FCC ID: ASLSMM127F

DATE: 2020-12-08

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

1 *1.27993 36.43 | PK2 29.5 -25.7 40.23 - - 74 -33.77 179 236 H
*1.27798 25.13 | V1TV 29.6 -25.7 29.03 54 -24.97 - - 179 236 H

4 **1.75223 | 36.83 | PK2 29.6 -24.4 42.03 - - 74 -31.97 0 331 \Y
**1.75011 | 29.92 | V1TV 29.6 -24.3 35.22 54 -18.78 - - 0 331 \Y

2 * *¥% 744032 | 42.45 | PK2 35.7 -29.3 48.85 - - 74 -25.15 2 108 H
* *% 743967 | 34.61 | VITV 35.7 -29.3 41.01 54 -12.99 - - 2 108 H

3 * *¥%15.44283| 36.63 | PK2 40.1 -24.6 52.13 - - 74 -21.87 64 143 H
* *¥%15.44248| 25.16 | V1TV 40.2 -24.6 40.76 54 -13.24 - - 64 143 H

5 * *¥% 495919 | 41.56 | PK2 34.1 -32.3 43.36 - - 74 -30.64 309 320 \Y
* *% 496008 | 29.83 | V1TV 34.1 -32.4 31.53 54 -22.47 - - 309 320 \Y

6 * *¥% 743989 | 40.35 | PK2 35.7 -29.3 46.75 - - 74 -27.25 298 325 \Y
* *%743972 | 30.1 | VITV 35.7 -29.3 36.5 54 -17.5 - - 298 325 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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FCC ID: ASLSMM127F

10.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

7BTest Facility: UL Morrisville 2826 Oct 31 15:83:58
RF Emissions
58 Project Number: 13548896
Client: Liaons
Test Locotion: N-SAC
[ Mode: 1Tx, BT, Worst Cose
46 \ Tested by: 19289 / 11993
34 T
. FCC TS TR0 T mit T B G
T P
- \1
[
: 22
£ e
B
3 18
0 oy R 6
> o
R e Y
4 W
d
I e 1 S S oS Fo T
Prdoonllag
Moy
o6 b 14 Ay 282
7 “"“mw
-38
. 081 B 1 18 368
Frequency (MHz)
Ronge (MHz) RBU/UBI Ref/Attn  Det/fvg Type Sueep Pts  #Sups/Mode Label Range (MHz) RBU/UBW Ref/Attn  Det/Avg Tupe Pts  #ups/Mode Laobel
1:.005-.15 20-64B)/3  1B7/18 FEAKAlt fvg Vnsen(Aute) 2001 HIXH 8 degrees
2:.15-.49 Ok(-6dB)/108k 5718 FEAKAalt fvg TusectAsta) 2001 HXH 8 degrees 7:.009-.15 WOCEBI/F  187/10 FERKAalt fug dnsec(uto) 2081 MAXH Flat
3:.49-30 F(-6d8)/ 108k 97/18  PERK/Ualt fug {Bnsec(uto) 14k MXH 8 degrees 8:.15-.49 k(-6dB)/ 188k 97/18  PERK/Uolt fvg 201 W Flat
9:.43-38 SkC-6aB)/10B 57/18  PERKAalt fg Bnsec(Auto) 14k HAXH Flat

ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker | Frequency | Meter | Det |AT0079 (dB/m)| Cbl(dB) Dist. Corr. Corrected FCC15.209 | FCC 15.209 | Margin | Azimuth
(MHz) Reading Factor (dB) Reading QP/AV Limit PK Limit (dB) (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m (dBuVv/m)

1 .05295 39.21 Pk 115 1 -80 -29.19 33.13 53.13 -62.32 0-360
4 .05778 39.84 Pk 115 1 -80 -28.56 32.37 52.37 -60.93 0-360
7 .12026 33.51 Pk 10.9 1 -80 -35.49 26 46 -61.49 0-360
5 22463 43.12 Pk 10.8 1 -80 -25.98 20.57 40.57 -46.55 0-360
8 .24648 42.41 Pk 10.8 1 -80 -26.69 19.77 39.77 -46.46 0-360
2 .26416 43.27 Pk 10.7 1 -80 -25.93 19.17 39.17 -45.1 0-360
9 61226 34.76 Pk 10.8 2 -40 5.76 31.87 - -26.11 0-360
3 .63651 34.22 Pk 10.8 2 -40 5.22 31.53 - -26.31 0-360
6 1.06759 29.99 Pk 11 2 -40 1.19 27.04 - -25.85 0-360

Pk - Peak detector
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DATE: 2020-12-08

10.3.

WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

giTest Facility: JL Morrisville 2823 0ct 31 15:25:83
Radiat=sd Emissions - 3 Meters
= Projsct Number: 13548896
3 Clienz: Lions
Test Location: N-3AC
Mede: 1Tx, BT, Wo-st Case
75 Testzd by: 19269 / 11993
55
55
< ’7
~
> 45 - r
3 WP aeud s m g I
3
35
3
25 e
M 1 2
. "y A il
Wwwwm.l i | 1
=
34 188 18686
Frecuercy (MHz2
Renge (M) FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Sups/flode abel Range (Hz) 8U/UBl Ref/Rttn  Jez/Avg Type Sucsp Pte ¥oupe/Mods Label
1:38-200 128<(-6dB)/ 14 97/18 PEAK/LagPurVidso  fmeez(hutc) 4608 MAXH dorizartal 3: 20E-1068 128k (-6 /1IN 97718 PERK/LogPur-V deo  meec(Auta)  8HBE  MAxH forizan.ol
giTest Facility: JL Morrisville 2823 0ct 31 15:25:83
Roadiat=d Emissions - 3 Meters
= Projsct Number: 13548896
3 Clienx: Lions
Test Location: N-3AC
Mede: 1Tx, BT, Wo-st Case
75 Testzd by: 19269 / 11993
55
55
< ’7
~
> 45 - r
3 WP aeud s m g I
3
4
3515
3
250 > R
2 = 3 -
ol 7 8
Q Q,
15
=
34 188 18686
Frecuercy (MHz2
Rerge M) FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (Hz) REU/B Ref/Rttn  Jez/Avg Type Suesp Pte foupe/Mods Lobel

VERTICAL

Page 70 of 77

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R13548896-E2 DATE: 2020-12-08
FCC ID: ASLSMM127F

Below 1GHz Data

Marker| Frequency Meter | Det AT0074 Amp/Cbl (dB) |Corrected| QPk Limit (dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 * **121.5687 | 28.64 Pk 20 -30.2 18.44 43.52 -25.08 | 0-360 99 H
7 * **128.1154 | 29.35 Pk 20 -30.1 19.25 43.52 -24.27 | 0-360 100 Vv
2 * *%279.4103 | 29.26 Pk 19.4 -28.8 19.86 46.02 -26.16 | 0-360 99 H
3 ** 507.1399 31.37 Pk 23.7 -27.3 27.77 46.02 -18.25 | 0-360 200 H
8 * *%272.4094 | 29.11 Pk 19.3 -28.8 19.61 46.02 -26.41 | 0-360 98 Vv
9 ** 489.7377 29.73 Pk 23.8 -27.2 26.33 46.02 -19.69 | 0-360 300 Vv
4 31.4879 39.4 Pk 25.9 -314 33.9 - - 0-360 100 Vv
5 61.4156 41.31 Pk 13.6 -31 2391 - - 0-360 100 Vv
6 101.2484 35.15 Pk 16.7 -30.4 21.45 - - 0-360 100 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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FCC ID: ASLSMM127F

10.4. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

11KTest Facility: JL Morrisville 2828 Nov 2 13:51:46
Radioted Emissions 3-Meters
125 Projecz Numb=r 13548896
Client: Lions
Test Location: N-SAC
Mode: ITx, BT, Usrst Case
35 Tested by: 13289 / 11993
25
T
0 75lPeck.linit. CdBull/n)
>
C
i
>
~ 55
€
~
>
§ ss.fvercos Linit (dBul/m)
=
4 k|
AP ARIANABSSANS O A A A
35
o5
18 26 5
Frecuercy (GHz)
Renge (6120 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pts  #ups/fiode _abel Range (6Hz) REUAB Ref/Atin  Je=/Avq Type Sieep Pte toupe/Mode  Lokel
1:18-26.5 IMCEdB /3 97z PEAK/Pir ugRIE)  1mssc(Aute) [Bk  PAKA Serizortal
11KTest Facility: JL Morrisville 2828 Nov 2 13:51:46
Rodioted Emissions 3-Meters
125 Projecz Numb=r 13548896
Client: Lions
Test Location: N-SAC
Mode: ITx, BT, Usrst Case
35 Tested by: 13289 / 11993
25
T
0 75lPeck.linit. CdBull/n)
>
C
i
>
~ 55
€
~
>
§ ss.fvercos Linit (dBul/m)
45 4
j 5 Dﬁ
35
o5
18 26 5
Frecuercy (GHz)
Renge (620 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pts  #ups/fiode _abel Range (6Hz) REUBH Ref/Atin  Je=/Avq Type Sieep Pte foupe/Mode  Lokel
2118285 MCEd /3 0372 ERKPar (RS 1Bnseciute) 18k Hakk Lertizal
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FCC ID: ASLSMM127F

18 — 26GHz DATA

Marker| Frequency | Meter | Det | ATO076 AF | Amp/CBL |Corrected| Average Limit [Margin| Peak Limit |Margin|Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

1 * **19,96975| 47.22 | Pk 32.9 -40.6 39.52 54 -14.48 74 -34.48 | 0-360 | 101 H

2 * *%22.39899| 47.62 | Pk 33.6 -41 40.22 54 -13.78 74 -33.78 | 0-360 | 150 H

3 * *%23.90404| 47.72 | Pk 34.1 -40.4 41.42 54 -12.58 74 -32.58 | 0-360 | 200 H

4 * **19,52772| 50.47 | Pk 32.8 -40.7 42.57 54 -11.43 74 -31.43| 0-360 | 101 Vv

5 * *%22.49344| 48.62 | Pk 33.6 -41.1 41.12 54 -12.88 74 -32.88 | 0-360 | 300 Vv

6 * ** 23,78645| 48.94 | Pk 34 -40.5 42.44 54 -11.56 74 -31.56 | 0-360 | 300 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 fl) a0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1.1. AC Power Line

LINE 1 RESULTS

1QBTest Foacility: UL-Morrisville 38 Oc- 2828 16:38:04
Conducted RFI Uoltoge
= t Number:

o0 SVione: Lione

Test Location: CONDI
Mode: BT WC
s8R Tested hy: $84740/40582
70
—
568 U TR TE BT
il W‘\~§‘
e ——
- 58 wﬂv HAyerage Limit (dEoul
= =
= 2
2 4 ™ I
!
£ M ﬁ ﬂ i I g&
305 V i v | Lot W
| 8
“ i W\Ww iires i
I
19 U I v I

Frequency (MHz)

Range (MHz) REW/VBW Ref/4itn  Det/fvg Mode Suee
11 15-38 S (-fo) /- gz/18 /v

= Pl #5wpa/tode  Label Range ('Hz) REU/VBY af/Atkn  Dst/fvg Mode Sweep Ptz #oups/Moce  Label
15/ 3tz 9951 1/URTT Line-L1

LC B.15-3@MHz Class-B_& 15.287 Step Reovr TST Rev 95 28 Aug 2615

Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV

1 .153 45.78 Pk 2 9.7 55.68 65.84 -10.16 - -
2 .153 19.65 Av 2 9.7 29.55 - - 55.84 -26.29
3 3 34.25 Pk .1 9.7 44.05 60.24 -16.19 - -
4 294 13.33 Av .1 9.7 23.13 - - 50.41 -27.28
5 .687 34.01 Pk 0 9.8 43.81 56 -12.19 - -
6 .693 25.95 Av 0 9.8 35.75 - - 46 -10.25
7 1.347 22.1 Pk 0 9.8 31.9 56 -24.1 - -
8 1.359 9.87 Av 0 9.8 19.67 - - 46 -26.33
9 3.447 24.5 Pk 0 9.8 34.3 56 -21.7 - -
10 3.228 10.99 Av 0 9.8 20.79 - - 46 -25.21
11 7.041 24.46 Pk .1 9.9 34.46 60 -25.54 - -
12 7.071 10.61 Av .1 9.9 20.61 - - 50 -29.39
13 13.56 22.78 Pk .1 10 32.88 60 -27.12 - -
14 13.563 7.74 Av .1 10 17.84 - - 50 -32.16
15 26.001 14.22 Pk 3 10.2 24.72 60 -35.28 - -
16 26.001 6.35 Av 3 10.2 16.85 - - 50 -33.15

Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

1@BTest Facility: UL-Morrisville 38 Oc- 2B2B 16:38: 84
Conducted RFI Uoltoge
3ro ject, Number:
el Client: Lions
Test Location: CONDI
Mode: BT WC
ap Tested by: 84748/40882
78
—
5 60 0P TR iE (dBuUs
g I
- °B Hverage Limit (dEGUI
3
@
°4p
17
c 23
38 (B il
o,
33
23 @ 5
28 = A
! : o5 i 34
e O
B Vs 4 i i C
A
NV AV VAVAVAVAVATA AL (i -
15 1 18 38
Frequency (MHz)
Range (MHz) RBL/VBY Ref/%in  Det/Rvg Mode Swesp Pie  #5ups/fode  Label Range (Hz) RBU/VBU Ref/Attn  Dat/Avg Mode Sueep Ptz $5ups/Moce  Lobel
LC_B. 15-38MHz_Class-B_&_15.287_Step_Revr. 15T Rev 95 28 Aug 2815

Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV
17 .201 25.49 Pk 2 9.7 35.39 63.57 -28.18 - -
18 .195 5.22 Av 2 9.7 15.12 - - 53.82 -38.7
19 .357 17.57 Pk .1 9.7 27.37 58.8 -31.43 - -
20 .354 .98 Av .1 9.7 10.78 - - 48.87 -38.09
21 .681 20.39 Pk 0 9.8 30.19 56 -25.81 - -
22 .681 7.26 Av 0 9.8 17.06 - - 46 -28.94
23 1.248 11.67 Pk 0 9.8 21.47 56 -34.53 - -
24 1.233 -72 Av 0 9.8 9.08 - - 46 -36.92
25 4.029 13.28 Pk .1 9.9 23.28 56 -32.72 - -
26 4.014 3 Av .1 9.9 10.3 - - 46 -35.7
27 8.064 17.08 Pk .1 10 27.18 60 -32.82 - -
28 8.064 3.47 Av .1 10 13.57 - - 50 -36.43
29 13.56 19.83 Pk .1 10 29.93 60 -30.07 - -
30 13.56 5.57 Av .1 10 15.67 - - 50 -34.33
31 13.881 16.55 Pk .1 10 26.65 60 -33.35 - -
32 13.89 1.7 Av .1 10 11.8 - - 50 -38.2
33 25.998 13.31 Pk 2 10.2 23.71 60 -36.29 - -
34 26.001 3.23 Av 2 10.2 13.63 - - 50 -36.37

Pk - Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to R13548896-EP1 for setup photos

END OF TEST REPORT
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