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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Magic Leap, Inc.
EUT DESCRIPTION: Magic Leap One - Control BLE Radio And EM Transmitter
MODEL.: M2001, M2010
SERIAL NUMBER: Antenna Port Conducted: G820EM003737, Radiated and Line
Conducted: G820EM005745
DATE TESTED: 2019-01-16 to 2019-01-30
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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.

Approved & Released For

UL LCC By: Prepared By:
s o \ Z

sb /Lﬁ" ; "A/QY\

~ Nikdoz
Bob Delisi Niklas Haydon
Principal Engineer Engineering Project Handler
Consumer Technology Division Consumer Technology Division
UL LLC UL LLC
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

2. 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, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. 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., 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 Suite Perimeter Park Dr.
[ ] chamber A (ISED:2180C-1)  [X] Chamber North (ISED:2180C-3)
[ ] chamberC (ISED:2180C-2) [ | Chamber South (ISED:2180C-4)

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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)

36.5 dBuV + 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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Occupied Channel Bandwidth 2.00%

RF output power, conducted 1.3 dB (PK), 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 3.05dB
Radiated 9KHz to 26000 MHz 4.88 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: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a handheld controller with EM (28.5 - 42.42kHz) and BLE (2402 - 2480MHz) or
2.4GHz Proprietary (2401 - 2478MHz) transmitters. There are no hardware differences
between M2001 and M2010, just SW to enable BLE. Model M2010 supports BLE while model
M2001 supports BLE or 2.4GHz proprietary.

This report covers BLE for model M2001 and M2010. Report R11694639-E2 covers 2.4 GHz
proprietary for Model M2001.

5.2. 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 BLE 7.5 5.62
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of +2.2 dBi.
5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v0.12_1.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions 1-18GHz were performed with the EUT set to low, mid, and high channels.
Radiated emission (<1GHz and >18GHz) and power line conducted emission were performed

with the EUT set to transmit at the channel with highest output power and PSD as worst-case

scenario.

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.

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

BLE: 1 Mbps.

Page 8 of 42

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: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Power Supply Magic Leap M3001 173700055201 NA
/O CABLES
I/O Cable List
Cable # O.f Connector el
Port Identical Cable Type | Length Remarks
No. Type
Ports (m)
1 USB-C 1 USB-C USB <3m

TEST SETUP

The EUT is setup as standalone equipment.

SETUP DIAGRAMS

Please refer to R12707136-EP1 for setup diagrams
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3 — 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

Out-of-band emissions in non-restricted bands: ANSI C63.10-2013 Section 11.11 & 6.10.4

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

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)

Equip.
ID Description Manufacturer | Model Number| Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
AT0059 | Active Loop Antenna EMCO 6502 2018-07-20]2019-07-20
30-1000 MHz
Sunol Sciences
AT0073 | Hybrid Broadband Antenna Corp. JB3 2018-08-06|2019-08-06
1-18 GHz
Double-Ridged Waveguide
ATO0072 | Horn Antenna, 1 to 18 GHz ETS Lindgren 3117 2018-04-30]2019-04-30
18-40 GHz
AT0076 | Horn Antenna, 18-26.5GHz ARA MWH-1826/B |2018-11-08|2019-11-08
AT0077 | Horn Antenna, 26-40GHz ARA MWH-2640/B |2018-11-08(2019-11-08
Gain-Loss Chains
N-SACO1 | Gain-loss string: 0.009-30MHz Various Various 2018-09-06|2019-09-06
N-SACO02 | Gain-loss string: 25-1000MHz Various Various 2018-05-20{2019-05-20
N-SACO03 | Gain-loss string: 1-18GHz Various Various 2018-03-23|2019-03-23
N-SACO04 | Gain-loss string: 18-40GHz Various Various 2018-09-30{2019-03-31
Receiver & Software
SA0027 | Spectrum Analyzer Agilent N9030A 2018-04-04|2019-04-04
SOFTEMI | EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n
181474409 [Environmental Meter Fisher Scientific [15-077-963 2018-07-27 [2020-07-27
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

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

Equipment
ID Description Manufacturer Model Number | Last Cal. | Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20-ft. Pasternack PE3W06143-240 | 2018-06-19 | 2019-06-19
s/n
181562858 [ Environmental Meter Fisher Brand 14-650-118 2018-09-04(2020-09-04
LISN, 50-ohm/50-uH, 2- | Fischer Custom | FCC-LISN-50-25-
LISNO03 | conductor, 25A Com. 2-01-550V 2018-08-21(2019-08-21
PRE0101521| EMI Test Receiver 9kHz- Rohde &
(75141) 7GHz Schwarz ESCI7 2018-08-22(2019-08-22
Transient Limiter, 0.009-
TLOO1 30MHz Com-Power LIT-930A 2018-06-13|2019-06-13
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI | EMI Software UL Version 9.5 NA NA
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment Model
ID Description Manufacturer Number Last Cal. | Next Cal.
Conducted Room 2
T177 Agilent
(PRE0079253) Spectrum Analyzer Technologies E4446A [2018-04-12|2019-04-12
PWMO003 Keysight
(PRE0137345) RF Power Meter Technologies | N1911A |2018-07-30 [2019-07-30
PWSO003 Peak and Avg Power Sensor, Keysight
(PRE0126442) 50MHz to 6GHz Technologies | E9323A |2018-07-30 [ 2019-07-30
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

8. ANTENNA PORT TEST RESULTS

8.1. 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/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.309 0.623 0.496 49.60% 3.05 3.235

DUTY CYCLE PLOTS

# Agilent 10:0%:52 Jan 16, 2019 L [ Measure |
APv9.3.101220818),48882, a Mkrl  309.1 ps
Ref 28 dBm #Atten 30 dB 1.148 dB Meas Off
#Peak
Log
19 ?1;? 5 2
4B/ Channel Power
Occupied B
ACP
#+PAvg
Center 2.440 A0A GHz Span @ Hz . .
Res BH 8 MHz WBH 58 MHz  Sweep 1.267 ms (1001 psy || UMt cl‘;";:;:;
Marker Trace Type H Axis Amplitude
1R 1 Time 129.2 pe -4.63 dBm
1 (1) Ti 29,1 6.15 dE
ag (1) Tlﬂi 129.2 Ei -4.63 dBm Powerc%t[?Ft
Ja 1 Time E23.2 ps -B.87 dB
More
1of?2
I
DUTY CYCLE BLE
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MH2) (MH2z2)
Low 2402 1.0480
Middle 2440 1.0540
High 2480 1.0580
i Agilent 10:02:35 Jan 16, 2019 L Measure ¥ Agilent 10:10:82 Jan 16, 2019 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Frse Meas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APw9.3.1(122618),48882, APv9.3.1(122018),48582,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#3amp I I ] ] Occupied BH #9amp ] I Occupied BH
Log | | | | Lag [ |
10 - | | | | 10 I 5
dB/ i i dB/
Offst T TN 0 ACP | lofrs [t il < ACP
10.7 [t i A 10.7 Uil
| i ‘ { i i ! ! Multi Carrier| I ‘ i | i i i Multi Carrier
Center 2.462 088 GHz Span 2 MHz Power Center 2.440 008 CHz Span 2 Mz Power
#Res BH 15 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts) #Res BH 18 kHz #YBH 56 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.0476 MHz ®x dB -26.80 dB 1.8541 MHz x dB -26.00 dB
Transmit Freq Error  14.070 kHz IMO{Z Transmit Freq Error 12,757 kHz 1M0frg
% B Bandwidth 1.252 MHzx v % dB Banduidth 1.259 MHz* v
| |
3% Agilent 18:17:29 Jan 16, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
APv9.3.1(122018),40882,
Ref 28 dBm #Atten 30 dB
#3amp I I Occupied BH
-
i
dB/ = £ IR TR L T IR, L = ACP
Offst |yl L T
107 (G e
| | } | | | | I Muiei carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % PWr  99.60 ¥ CCDF
1.0578 MHz ®dB -26.00 dB
Transmit Freq Error 13.652 kHz Pofrg
% dB Bandwidth 1.254 MHzx o

HIGH CHANNEL
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.
RESULTS

8.3.1. BLE (1Mbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MHz) (MHz)
Low 2402 0.6990 0.5
Middle 2440 0.6480 0.5
High 2480 0.6930 0.5
% Agilent B9:59:57 Jan 16, 2619 L Measure 4 Agilent 18:99:19 Jan 16, 2919 L Measure
APY9.3.1(122018),40882, 2 Mkrl 699 kHZ] APv9.3.1(122018),48882, a Mkrl 648 kHz
Ref 38 dBm #Atten 40 dB -0.038 dB Meas OFf Ref 38 dBm #Atten 40 dB 0.026 dB Meas Off
#Peak #Peak
Log Log
L8 Channel P 1o Channel P
&y annel Power B/ annel Power,
Offst Offst
16.7 1R . 10.7 L i
dB Occupied BW dB Occupied BH
] ul}
i 4
il I
WPivg ACP “Pvs ACP
20 20
ML 52 Multi Carrier| ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AR
g?@k Power Stat fﬁ%k Power Stat
0 ccof| | |sm CCDF
Center 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.040 089 GHz Saan 3 MHz 1"‘0’{‘;
#Res BH 180 kHz #BH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 10:16:37 Jan 16, 2019 L Measure
APv9.3.1(122018),40582, a Mkrl 693 kHz|
Ref 3@ dBm #Atten 40 dB 0626 dB Meas Off
#Peak
Lag
Lo Channel Power
dB/
Offst
1.7 3 s
dB Occupied BW
u}
e
m
WP ACP
28
ML 52 Multi Carrier,
S3F Power,
AA
f;%k Power Stat
CCDF]
Swp
Center 2.459 890 CHz Span 3 Wiz 1”‘;{2
#Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (1091 pts)
|
HIGH CHANNEL
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REPORT NO: R12707136-E1 DATE: 3/18/2019

FCC ID: 2AM5NM2000 IC: 23045-M2000
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

8.4.1. BLE (1Mbps)

Tested By: 40882
Date: 2019-01-16
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.5 30 -25.500
Middle 2440 6.2 30 -23.850
High 2480 7.5 30 -22.490
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

8.5.1. BLE (1Mbps)

Tested By: 40882
Date: 2019-01-16
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.3
Middle 2440 6.0
High 2480 7.4
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REPORT NO: R12707136-E1 DATE: 3/18/2019

FCC ID: 2AM5NM2000 IC: 23045-M2000
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

RESULTS

8.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) | (dBm/3kH2) | (dBm/3kHz) (dB)
Low 2402 -10.56 8 -18.56
Middle 2440 -8.89 8 -16.89
High 2480 -7.33 8 -15.33
# Agilent 10:04:23 Jan 16, 2019 L Measure ¥ Agilent 10:12:39 Jan 16, 2019 L Measure
APwa.3.1(122618),48852, Mkrl 2.401 §18 GHz APv9.3.1(122018),48582, Mkrl 2.439 832 GHz
Ref 28 dBm #Htten 30 dB -10.564 dBm Meas Off| Ref 26 dBm #Atten 30 dB -8.889 dBm Meas Off|
#Peak #Peak
Log Log
1o Channel P 10 Channel P
&y annel Power| By annel Power
Offst Offst ]
18.7 L 18.7 )
dB Occupied BW dB [ Occupied BH
i} Dl
: ‘
m 1
WPiivg ACP “Ffive ACP
168 LG B
ML S2 Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
f;%k Powerc%tna; f)ﬂ%k PowercSctDaFt
Swp Swp
Center 2.402 G0 GHz Span 2 Mz 1”‘0’{3 Center 2.049 06D GHz Snan 2 Mz 1"‘;{2
#Res BH 3 kHz WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
4% Agilent 18:21:17 Jan 16, 2019 L Measure
APv9.3.1(122018),40882, Mkrl 2.479 818 GHz
Ref 28 dBm #Atten 30 dB —7.330 dBm Meas Off
#Peak
Log
10 Channel P
ey annel Power
Offst e
18.7
dB Occupied BW
ul}
&
il
“PRug ACP
L0 N PP | A AN IS AN AN S I ! 0.
ML 52 Multi Carrier
$3 F Power
AA
f;;gk Power Stat
5 CCOF|
Center 2.450 030 GHz Span 2 Mz 1”‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

8.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS
FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

8.7.1. BLE (1Mbps)

Agilent 10:04:57 Jan 16, 2019 L Measure 3 Agilent 10:06:48 Jan 16, 2919 L Measure
APv9.3.1(122018),40882, Mkrl 2.482 82 GHz APv9.3.1(122018),48882, Mkrd  25.249 GHz
Ref 28 dBm #Htten 30 dB 4.51 dBm Meas Off| Ref 38 dBm #fAtten 40 dB —-28.885 dBm Meas Off|
#Peak T #Peak ‘
Log Log I
10 Channel Power| 10 5 Channel Power
dB/ dB/
Offst Offst
18.7 1.7
dB S Occupied BW dB o ||| Occupied BH
] ul} 2 ~ W
C—‘EI;S 5 QéSIS CETE =
m m
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 108 kHz #UBH 300 khz Swoep 1 ms CLOL groy || TN c;;:;g #Res BH 100 kHz WBH 300 KHz  Sweep 2480 5 (812 pray || TIU c;;::::
Marker Trace Typa i Axie Amplitude Marker Trace Type ¥ Axis Anplitude
1 1) Freq 2.482 B2 GHz 4.51 dBm 1 1y Freq 2.482 GHz 3.36 dBm
2 [¢5) Fi 2.466 88 GH: -42.65 db 2 (&b} F 4.884 GH: -41.88 dB
3 L Freq 2.332 79 o Z42.a8 e Powercsctna; 3 o Freq 71208 BHe Z38122 o PowercSctDaFt
4 (&5} Freg 2B.249 BHz -28.88 dBm
More More
1 of 2 1 of 2
| |
#  Agilent 10:13:25 Jan 16, 2019 L Measure i Agilent 10:14:45 Jan 16, 2019 L Measure
APw9.3.1(122618),48882, Mkrl 2.448 @1 GHZ] APv9.3.1(1220818),48582, Mkrd  25.996 GHz|
Ref 28 dBm #Htten 30 dB 6.19 dBm Meas Off| Ref 36 dBm #ftten 40 dB —-27.888 dBm Meas Off|
#Peak #Peak ‘
Log Log T
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
18.7 10.7 .
dB Occupied BH dB & Occupied BH
o] ol 22 ¥
-138 135 [t -
dBm dBm
ACP ACP
#PAvg #PHvgy
ML 52 : : Center 13.915 GHz Span 25.97 BHz : :
P Multi c;(r,u:; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 prsd || T C;;:::ﬁ
AR Marker  Trace Type ¥ Hxis Anplitude
£0hy 1 1 Frag 2,448 GHz 4.39 dim
: Power Stat 2 1y Freq 4.886 GHz -41.76 dBm Power Stat
50k 3 €3] F 7.328 BH -38.79 dB
Snp CCDF] 4 ih Freq 251295 Bs 2753 o CCOF
Center 2446 40 Gz Span 16 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz +BH 308 kHz Sweep 1 ms (1601 pts)
| |
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REPORT NO: R12707136-E1 DATE: 3/18/2019

FCC ID: 2AM5NM2000 IC: 23045-M2000
Agilent 10:24:12 Jan 16, 2619 L Measure % Agllent 10:25:45 Jan 16, 2019 L Measure
APva3.1(122015),40802, Hrl 2.4 62 GHz APv3.3 11220180582, Mkrd 23.647 GHz
Ref 26 dBm #fitten 3 dB 7.59 dBm Meas Off Ref 30 dBn Whitten 48 dB —27.787 dBn Meas Off
#Peak n #Peak I
Log Log i
1o Channel P 10 Channel P
4B/ annel Fower 4B/ annel Power
Offst Offst
16.7 1.7
dB B Occupied BW dB Occupied BH
ol s ol ) P
e Lo A -
m 1
WPiivg ACP “Ffive ACP|
Center 2.483 50 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz #UBH 308 KHz Sweep 1 s (1601 prs) || UM cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
Marker  Trace Typa ¥ Ais Auplituds Markar  Trace Typa ¥ Az Anplitude
1 1y Freg 2.4808 B2 GHz 7.59 dBn 1 (&8} Freg 2.480 GHz 6.51 dEm
2 o1y Freq 2.483 89 GHz -44.87 dBm Power Stat 2 1) Freg 4,968 BHz -42.31 dBm Power Stat
3 1) F 2.483 5@ GH -47.88 dB 3 1y Fi 7.448 GH; -38.89 dB
rea : " CCDF 4 (%) F:Z; 23.647 EH; -2r.71 dEx CCDF
More More
lof2 1of2
| |
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REPORT NO: R12707136-E1

FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/im)at3m (dBuV/m) at 3m
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 120 kHz for peak and/or
guasi-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.

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. For average measurements above 1GHz,
the resolution bandwidth and video bandwidth are set as described in ANSI C63.10:2013 for the
applicable measurement. The particular averaging method used for this test program was RMS.

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.
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

KDB 414788 OATS and Chamber Correlation Justification

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.

OATs and chamber correlation testing had been performed and chamber measured test result
is the worst case test result.

Note

Project number on radiated emissions plots is incorrect and should state 12707136.

Page 23 of 42

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: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)
Antenna l

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Restricted EBondedge

_ Projeet Number: 12522991
1150 + 3 ' Client: Mogic Lecp

Test Location: N=-SAC

~Test Facility: UL Morrisville 29

an 2819 18:45:32

Hede: 1T, ELE, 2482MHz
185 i i i Tested by: 11993 / 46725
95 I
|
85! 14
F _.l
3 1
] ! i
- / '\
/
65 ] Y
| |
|-
45 . ' . ‘
YT Al Ll Al L L proe "
der
43 st ' —
2. 31 ' ' ) ) 18, 5MHz/ 2.415
Frequency (GHz)
Fioran (BHz) PR - Fla  fapoilods  Lobal | Renge ot T Fisf ke Dotifhg Tps Semcp. Fra  Fapa/fods Lebel
L =i 45 IHC-GeB/3H Smsccihata) S0 MRKH Her i zonkal s 4 1
Lew CH Bandedge — H.TST Rev 9.5 26 Oet 2816
Marker Frequency Meter Det 'AT0072 AF (dB/m) AmpICbI/Fitr/Pad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GH2) Reading (dB) (dBuV/m) (B) (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
(dBuV/m)
1 * 239 37.13 Pk 32 -24.5 0 44.63 - - 74 -29.37 188 169 H
2 ***+2.389 39.03 Pk 32 -24.5 0 46.53 - - 74 -27.47 188 169 H
3 ***+2.39 25.35 RMS 32 -24.5 3.05 35.9 54 -18.1 - - 188 169 H
4 **+2.389 25.43 RMS 32 -24.5 3.05 35.98 54 -18.02 188 169 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

VERTICAL RESULT

| 20 Test Facility: UL Morrisville 29 Jon 26819 18:54:83
Restricted Bondedge
_ Praject Number: 12522991
1150 Client: Mogic Lecp
Test Locotion: N-SAC
Hode: 1Tx, ELE, 2482MHz
185 Tested by: 11993 / 46725
95|
85
G
3 o5
2
65}
I-f" hY
i . N, N
45 t o ] M‘{f W
P A AT PRI RN PIRTIRT I T~ PRI el
i 3
5] OO S o =
2. 31 18.5MHz/ 5415
Frequency (GHz
Fioran (BHz) PR Rel/fitn  Getiivg Tups Saoep Fta Wupoliode  Lcbal | Renge (6] R Fef/fitn  Dotifng Togps S o WapaTods Lekel
Low CH Bandedge - V.TST Rev 9.5 26 Oet 2B16
Marker Frequency Meter Det 'ATO072 AF (dBIm) AmpICDUFITPad BC Corr (dB) Correcte Average Limit Margin Peak Limit K AZimuth Height | Polarity
(GHz) Reading d (dBuV/m) (dB) (dBuVim) Margin (Degs) (cm)
(dBuV) Reading (B)
(dBuVim)
***2.39 35.14 Pk 32 -24. 0 42.64 - - 74 -31.36 38 7! \
* 2,382 7.27 Pk 32 -24.! 0 44.77 - - 74 -29.23 38 7 \%
* 239 4.84 RMS 32 -24.! 3.05 35.39 54 -18.61 - - 38 7 \%
***2.384 5.06 RMS 32 -24. 3.05 35.61 54 -18.39 38 7! \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

{ogrest Focility: UL Marrisville 29 Jon 2819 19:84:31
Restricted Bondec
_ Project Number
1150 Client: Mogic Lecp
Test Locotion: N-SAC
Hode: 1Tx, ELE, 2480MHz
185 i ; Tested by: 11993 / 46725
- I
o5 {
|
B85 foilod E ]
G I
> / ! eal
= VAN L 1
5 !
o
.Tf f &\\
4
1 \Wﬁdh L boidbi Sl i i
—— ™
2.46 ' ' - ) 8. 3MHz/ 2.563
Frequency (GHz)
Forgn (Hz) LA Fla  Papsitok  Lebal | Fongn (e FELBU Fisf /it Debifhg T Swaep Pia  MapaMeds  Lekel |
VEAE] NG o) 00 AN e izmntal 2.5 r JiMS) 20 ) |
High CH Bandedze - H.TST Fev 9.5 26 Oct 2B16
Marker Frequency Meter Det AT0072 AF (dB/m) Amp/Cbl/Fltr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
(dBuV/m)
1 484 63.84 Pk 32.4 -24.4 0 71.84 - - 74 -2.16 0 0
2 % 2.484 63.95 Pk 324 -24.4 0 71.95 - - 74 -2.05 0 0
3 **2.484 31.41 RMS 32.4 -24.4 3.05 42.46 54 -11.54 - - 0 0
4 484 38.77 RMS 32.4 -24.4 3.05 49.82 54 -4.18 0 0

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

VERTICAL RESULT

| 3¢ Teat Facility: UL Morrisville 29 Jan 2819 19:13:22
Restricted Bondedge
_ Praject Number: 12522991
1150 . : 1 : 3 Client: Mogic Lecp
Test Locaticn: N=-SAC
Hode: 1Tx, ELE, 2480MHz
185 i i i Tested by: 11933 / 46725
95
85
G
> 75 -y
2 §

65}

o o i %

Hj_v' V] iy,
45 L _gl“' : '«‘“\,_.> H L H L | "
g P g P KL M vt AV i o Il At A s s AU S P g s o e L s
X
2.46 ) ) - ' 8. 3MHz/ ) ' - ' 2.563
Frequency (GHz)
Fiorge (Hz) FELA Faffittn  Dotiig Tupe - Fla  Fapofok Lebal | Fongs (GHz) LT Fisf ke Dotifhg Tps Semep Fia  Wapafods Lekel
High CH Bandedge - U.TST Fev 9.5 26 Oct 2BI6
Marker Frequency Meter Det 'AT0072 AF (dB/m) Amp/Cbl/Fltr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity’
(GHz) Reading d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) Reading (@B)
(dBuvim)

* **2.484 4.48 Pk 32.4 -24.4 0 72.4 - - 74 -1.52 56 4 Y
**2.484 4.24 Pk 32.4 -24.4 0 72.24 - - 74 -1.76 56 4 \%
**2.484 1.41 RMS 32.4 -24.4 3.05 42.4 54 -11.54 - - 56 4 \%

* **2.484 40.04 RMS 32.4 -24.4 3.05 51.0 54 -2.91 - - 56 4 Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

—Test Facility:
115 2

UL Morrisvil le

Radioted Emissions 3

Fraject Humber :
Client: Mogic Leap

Test Lozation: M-SAC
Mode: 1Tx, BLE, 24B2MHz
o) TES LR byt 11993 / 46726

12522951

29 Jon 2819 18:8a8: 41

Meters

e
? 0 0 SO S S OISO
&
T
55

2 PR =
A ity
8 8
Frequency (GHz)
Rarge |B2) LB Fefffetn  Drtifng Type Surep Fts  Wapafac  Lobel Amge (Fz) LT Bl ffitn Detifvg Tipe Sares Fis  Fapafod  Lael
Hi -6 * A ] R Par g (RHE Tn: Jut GEBE M Hor | zontal 8 (L B a7/b PERCPur el R T B Hor | zorka

CC Part15C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

—Test Facility:
115 2

UL Morrisvil le

Froject Number:
Client: Magic Leap

Test Lozation: M-SAC
Mode: 1Tx, BLE, 24B2MHz
o) TES LR byt 11993 / 46726

Radioted Emissions 3

12522951

29 Jon 2819 18:8a8: 41

Meters

G
3 e OSSNSO UUU OO OSSOSO U UUO SOSN U S U CU S SUUSHUSUUUU: SOOI SO, SO NS, SIS, S —
<]
-
55
- =}
) ol
45 '
4
o
jD .................................................................................................
T e T L
8 k:]
Frequency (GHz)
Roree |B2) LB Fefffetn  Drtifng Type Surep Fts  Wapsfac  Lobel Amge (Fz) LT Bl ffitn Detifeg e Sares Fis  Fapafod  Lael

CC Part15C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Cct 2016
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 AF Amp/Cbl/Fltr DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
dBuV/m)
1 ***2.697 37.26 PK2 324 -24 0 45.66 - - 74 -28.34 113 254 H
***2.698 25.52 MAv1 325 -24 3.05 37.07 54 -16.93 - - 113 254 H
2 * *+ 4.804 43.38 PK2 34.1 -31.8 0 45.68 - - 74 -28.32 299 108 H
***4.804 32.99 MAv1 34.1 -31.8 3.05 38.34 54 -15.66 - - 299 108 H
3 ***17.804 34.23 PK2 41.6 -23 0 52.83 - - 74 -21.17 81 110 H
* **17.805 22.99 MAv1 41.6 -23 3.05 44.64 54 -9.36 - - 81 110 H
4 ***4.804 45.71 PK2 34.1 -31.8 0 48.01 - - 74 -25.99 31 106 \4
* *+ 4.804 36.09 MAv1 34.1 -31.8 3.05 41.44 54 -12.56 - - 31 106 \
5 * ** 15.492 348 PK2 40.2 -24.1 0 50.9 - - 74 -23.1 11 384 \4
* **15.489 23.55 MAv1 40.2 -24.1 3.05 42.7 54 -11.3 - - 11 384 \
6 ***17.823 34.64 PK2 41.6 -22.6 0 53.64 - - 74 -20.36 111 372 \4
***17.822 23.32 MAv1 416 -22.6 3.05 45.37 54 -8.63 - - 111 372 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Av - Average detection

PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

MID CHANNEL RESULTS

112 Test Facility: UL Morrisville 29 Jon 2819 17:85:81
=1 . . . .
Radiated Emissions I-Meters
. Froject Mumber: 12522951
] B reeemsvems oo o e e e e Cliant: Mogic Leap
Test Lozation: M-SAC
Hode: I1Tx, BLE, 244BMHz
o WSS S IURRSURRSUUINS SO SN Tested by: 11993 / 46726
T T e T e e ST
E
= =
e T S O
&
cl
= fug L
55
3
8 MM
q
il .
=] 18
Frequency (GHz)
Torgr 15D ) Tef/fctn et Type ) s Viwa/Mod  Label Tonge (G2 e Tl hitr Detieg Tupe ) Fis BTk Ll
-GE)F3M  IET/13  FEW/Pur AvgORMS)  ThsecCiuto) GEBE  Hath ori zortal 8 \F5d3) 38 8778 PEG/Far fvgiRMS  STnectiuto) 18¢  MAIE for | zorka
CC Fart15C 2.4GHz RSE.TST fev 9.5 26 Cct 2016
112 Test Facility: UL Morrisville 29 Jon 2819 17:85:81
=1 . . . .
Radiated Emissions I-Meters
. Froject Mumber: 12522951
] B reeemsvems oo o e e e e Cliant: Mogic Leap
Test Lozation: M-SAC
od <, BLE, 244BMHz
¢ 11993 /4676
T e T
7 OSSOSO USROS OO SUUOUUN) SOVUSSSUN SO SO SSOUUUN SUUUUUSSOOUOt: SUOOOSUOUUS SOOUSSUONS SOOOOUU SOOOUOOS S0 SO OO
E
= =
e O S S
&
cl
= fug L
55
4- g
45 " y
2
e a
T e T L
=] 18
Frequency (GHz)
[Ty T Tefffctn et Type ™) s VoMo Label Tonge (G2 e TRt Detog Tupe ) Fis BTk Ll
CC Fart15C 2.4GHz RSE.TST fev 9.5 26 Cct 2016

VERTICAL
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 AF Amp/Cbl/Fltr DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
dBuV/m)

1 ***4.88 43.56 PK2 34.1 -31.6 0 46.06 - - 74 -27.94 316 106 H
***4.88 32.81 MAv1 34.1 -31.6 3.05 38.36 54 -15.64 - - 316 106 H

2 **7.32 39.6 PK2 35.6 -29.2 0 46 - - 74 -28 42 117 H
***7.319 28.57 MAv1 35.6 -29.2 3.05 38.02 54 -15.98 - - 42 117 H

3 ***15.486 36.2 PK2 40.2 -24.1 0 52.3 - - 74 -21.7 189 219 H
* ** 15.486 24.02 MAv1 40.2 -24.1 3.05 43.17 54 -10.83 - - 189 219 H

4 ***4.88 45.77 PK2 34.1 -31.6 0 48.27 - - 74 -25.73 106 102 \4
***4.88 37.02 MAv1 34.1 -31.6 3.05 42.57 54 -11.43 - - 106 102 \

5 ***7.319 40.78 PK2 35.6 -29.2 0 47.18 - - 74 -26.82 198 272 \4
***7.319 29.86 MAv1 35.6 -29.2 3.05 39.31 54 -14.69 - - 198 272 \

6 ***15.814 36.58 PK2 40.2 -25.1 0 51.68 - - 74 -22.32 281 385 \4
***15.815 24.86 MAv1 40.2 -25.2 3.05 4291 54 -11.09 - - 281 385 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

HIGH CHANNEL RESULTS

112 Test Facility: UL Morrisville 29 Jon 2819 19:18:53
=1 . . . .
Radiated Emissions I-Meters
. Froject Mumber: 12522951
S OOS USROS UUSUOOARRIS SUSORUOONOSN UUSUSSOIR SUUSUIOIOTUTSIN USSR Cliant: Mogic Leap
Test Lozation: M-SAC
Hode: I1Tx, BLE, 24BBMHz
o WSSOSO SUUUUUUSUO USSUUSSUOINN SO N Tested by: 11993 / 46726
T T T I B
7 OSSOSO SO UOS OO SOOOUUNTS USSOUUUO SO SSOUUUUI SONUUUUSSOOUOt: OOOUOOUUS SSOOSSUONS: SOOOOUU SOOOUSIOS SO0 NSO
E
= =
e O S S
&
cl
= fug L
=] 18
Frequency (GHz)
Torgr 15D ) Tef/fctn et Type ) s Viwa/Mod  Label Tonge (G2 e Tl hitr Detieg Tupe ) Fis BTk Ll
-GE)F3M  IET/13  FEW/Pur AvgORMS)  ThsecCiuto) GEBE  Hath ori zortal 8 \F5d3) 38 8778 PEG/Far fvgiRMS  STnectiuto) 18¢  MAIE for | zorka
CC Fart15C 2.4GHz RSE.TST fev 9.5 26 Cct 2016
112 Test Facility: UL Morrisville 29 Jon 2819 19:18:53
=1 . . . .
Radiated Emissions I-Meters
. Froject Number: 12522951
185 :
SAC
BLE, 24BBMHz
¢ 11993 /4676
T e T S S e
7 OO SO UOS S OOOUS OSSOSO SO SSOUUUNSO SUNUUUUSSOOUOt: OOOSUOUUS SOOUSSUUNS SOOOUUU SOUOSOIOS SO0 NOOOU OO OO
E
= =
e O S S
&
cl
= fug L
55
£
- Z
45 o 5
(=]
(o) TOSURRURUSRIUUUOOOONUTN 11, ..o MOASSRORUROOOOS oo ¥ ¥ W0 i et Ot ot DN SO OO OO
T e T L
=] 18
Frequency (GHz)
[Ty T Tefffctn et Type ™) s VoMo Label Tonge (G2 e TRt Detog Tupe ) Fis BTk Ll
CC Fart15C 2.4GHz RSE.TST fev 9.5 26 Cct 2016

VERTICAL
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 AF Amp/Cbl/Fltr DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
dBuV/m)

1 ***4.961 46.78 PK2 34.1 -32.5 0 48.38 - - 74 -25.62 302 111 H
***4.96 38.52 MAv1 34.1 -32.5 3.05 43.17 54 -10.83 - - 302 111 H

2 ***7.439 41.22 PK2 35.6 -29.2 0 47.62 - - 74 -26.38 44 106 H
***7.439 30.37 MAv1 35.6 -29.2 3.05 39.82 54 -14.18 - - 44 106 H

3 ***17.784 34.91 PK2 41.6 -23.1 0 53.41 - - 74 -20.59 78 295 H
X 17.781 23.51 MAv1 41.6 -23.1 3.05 45.06 54 -8.94 - - 78 295 H

4 ***4.959 46.96 PK2 34.1 -32.5 0 48.56 - - 74 -25.44 182 121 \4
***4.96 37.64 MAv1 34.1 -32.5 3.05 42.29 54 -11.71 - - 182 121 \

5 ***7.439 43.21 PK2 35.6 -29.2 0 49.61 - - 74 -24.39 104 107 \4
***7.439 33.59 MAv1 35.6 -29.2 3.05 43.04 54 -10.96 - - 104 107 \

6 ***17.969 35.87 PK2 41.4 -24.4 0 52.87 - - 74 -21.13 286 195 \4
***17.971 24.03 MAv1 41.4 -24.4 3.05 44.08 54 -9.92 - - 286 195 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

9.3. 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).

= AR S i ; :
=] e
. R
" 1 Wi ,
"I,.I.I o 1 w&w@} E T Y .
sl S e )
18
Raf it [ g o Fiz  Fepuitods Lok
Fi 5.209 H; Rev 9 !

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det ATO0059 Chbl Dist. Corrected FCC FCC FCC Worst- Azimuth
(MHz) Reading (dB/m) (dB) Corr. Reading 15.209 15.209 15.209 Case (Degs)
(dBuV) Factor dB(uVv/m) QP AV PK Margin
(dB) Limit Limit Limit (dB)

1 .01096 44.98 Pk 18.8 1 -80 -16.12 - 46.81 66.81 -62.93 0-360

4 .01768 45.23 Pk 15.6 .1 -80 -19.07 - 42.66 62.66 -61.73 0-360

2 .18247 45.12 Pk 103 1 -80 -24.48 - 22.38 42.38 -46.86 0-360

5 .27674 43.47 Pk 10.2 .1 -80 -26.23 - 18.76 38.76 -44.99 0-360

3 .68394 34.57 Pk 104 1 -40 5.07 30.9 - - -25.83 0-360

6 79777 34.27 Pk 10.3 .1 -40 4.67 29.57 - - -24.9 0-360

Pk - Peak Detector
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

9.4.

Worst Case Below 1 GHz

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

~Test Facility: UL Morrisvil le
35, — v .
211 PSRN SNSRI S SO S S—
1 IR SROUSSUSSR: SNSRI NUSSUSION: SN SO
g
] 45 P T T IO TP SNSRNN: SIS S
=]
-

Radiated Emissions

Fraject Humber: 12522951
Client: Magic Leap

Test Location: N-SAC

Mode: IT=, BLE, Worst-Caze
Tested by: 11593 / 46726

29 Jon 2819

3 Meters

21:36:11

38 =] [ifc]s]x]
Frequency (MHz2
Toee WD) WL Tel/etn Tt Tapr T Fia  TowsiMome  Label Ronge ) LT Rl ite Devifng Tupe ™ P Fompuifok Lol
130208 12880 A na FEA/LogPur-Uideo  Imseclfuta) 4EBE  HaXH forizortal | 3:204-1888 1Bk(=5dE)/ 1K 97/18 PG/ logPer-Uideo Tneeclfuto) 6833 MUK Hor izorkal

CC Part 150 38-10B0M4z_uith_RBs_focr DTS.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

AL md

Cofic

Radiated Emissions

Fraject Humber: 12522951
Client: Magic Leap

Test Location: N-SAC

Mode: IT=, BLE, Worst-Caze
Tested by: 11593 / 46726

29 Jon 2819

3 Meters

21:36:11

38

Frequency (MHz)

[sls]s]

Rorge M2 PELAEW Fefffetn  Detfng Type

Sueep

Pt Wopafo  Label Tonge 2] LI el hitr Deting Tupe

) Fis  Fpufok Lokl

CC Part 150 38-10B0M4z_uith_RBs_focr DTS.TST

VERTICAL

Rev 9.5 26 Cct 2016
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

Below 1GHz Data

Marker Frequency Meter Det AT0073 ACF Amp/Cbl (dB) Correcte QPK Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) d (dBuv/m) (dB) (Degs) (cm)
(dBuV) Reading
(dBuVv/m)
1 *** 37.7795 28.54 Pk 22.2 -31.7 19.04 40 -20.96 0-360 299 H
2 ***172.0293 32.33 Pk 18.1 -30.4 20.03 43.52 -23.49 0-360 199 H
4 ***120.9735 29.37 Pk 20 -30.8 18.57 43.52 -24.95 0-360 102 \4
3 * *+* 245.7059 35.59 Pk 18.2 -29.8 23.99 46.02 -22.03 0-360 103 H
5 * ** 245.7059 36.67 Pk 18.2 -29.8 25.07 46.02 -20.95 0-360 199 Vv
6 * ** 983.9019 28.39 Pk 29.7 -25.3 32.79 53.97 -21.18 0-360 299 \4

* - 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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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

9.5. Worst Case 18-26 GHz

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

Test Focility UL Morriavil le 29 Jon 2819 2E:34: 35
Radioted Emissions I-Meters
_ Froject Number: 12522981
86 s iyt -
Te=t Location: N-SA
Mede: 1Tx, BLE, Worst-Casze
= i Tested by: 11993 / 46726

C,
i B e B e
S O L e ]

18 26.5
Frequency (GHz)

Rorge BF) PELAEW Fef/ftn  Dotfeg Type Suntp Pta  5uype/Mocn  Lobel Ronge (Ghz) LT Reffitr Detiing Tipe Samtp Pla  HepaMode Label
(1 R (LIS Tk K|/ FEAK/Par Avg(RMS)  [BnsecCiuto) 1Bk HAXH flor |l zontal
CC RSE 16_to 25-SGHz_DTS.TST Rev 9.5 26 Cct 2016

HORIZONTAL

Test Focility UL Morriavil le 29 Jon 2819 2E:34: 35
5, . :
Radioted Emissions I-Meters

- Froject Mumber: 12522991
L 1 FT oYl il iy
Test Location: N-SAC
Hode: 1Tx, BLE, Worst-Casze
= i Tested by: 11993 / 46726

C,
i B e B e
S O L e ]

18 26.5
Frequency (GHz)

Rorge B8R PRLAEW Fef/fetn  Dotfng Type Suntp Pta  5uqpe/Mocn  Lobel Ronge (Ghz) T Reffitr Dotiing Tipe Samty Pla  FepaMode  Label
2:1h26. " LI T PERGPar FegiRMS)  IEmsecliuded 180 MK Vert ica

CC FSE 18_to 26-SGHz_DT5.TST fiev 9.5 26 Cct 2016

VERTICAL
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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

18 — 26GHz DATA

Marker Frequency Meter Det AT0076 AF Amp/Cbl (dB) Correcte Average Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) Reading

dBuV/m)
1 **+19.838 45.94 Pk 32.8 -39.7 39.04 54 -14.96 74 -34.96 0-360 299 H
2 ***21.23 46.87 Pk 33 -39.6 40.27 54 -13.73 74 -33.73 0-360 299 H
3 ***22.134 45.45 Pk 33.4 -39.2 39.65 54 -14.35 74 -34.35 0-360 299 H
4 **%19.842 48.56 Pk 32.8 -39.7 41.66 54 -12.34 74 -32.34 0-360 252 \
5 ***22.617 45.59 Pk 33.4 -39.2 39.79 54 -14.21 74 -34.21 0-360 152 \
7 * **23.867 44.88 Pk 34 -39 39.88 54 -14.12 74 -34.12 0-360 252 \
6 23.48 46.04 Pk 34 -39.2 40.84 54 -13.16 74 -33.16 0-360 252 \

* - 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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REPORT NO: R12707136-E1 DATE: 3/18/2019
FCC ID: 2AM5NM2000 IC: 23045-M2000

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.
Note

Project number on line conducted emissions plots is incorrect and should state 12707136.
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

RESULTS
10.1.1. AC Power Line Norm
LINE 1 RESULTS
Test Facility: UL=-Morrisville 38 Jon 2819 18:89:84
1 B, - § N _ - :
Conducted RFI Uoltage
o it fber 2z
Test Location: CONDI
Hede: 1Tx, ELE, Worst-Cose
1315] i i Tested by: 11933 / 46725
78

dBul Line-L1

2z 1A [

=-TH

el
b,

2B et

18 - N g, e ] 8 1912
15 | 7] k[%]
Frequency (MHz)
F‘um— (HHz) ) Pl':x:.-‘lﬁl! Pgr.-iIN'.u 'lwa m?_ l&qnﬂu— Lakel ) Pangs (Mz) R Refiitte  Dobifhg Hode Sueep HapaMede Lokel
CE 158K-38HHz FCC_15-287 Step Revr TST Rev 9.5 28 fug 2B15
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN VCF Cbl/Limiter Correcte QP Limit Margin Avg Limit Margin
y Reading (dB) (dB) d (dB) (dB)
(MHz) (dBuVv) Reading
dBuV
1 .153 374 Pk 2 10 47.6 65.84 -18.24 - -
2 .156 10.86 Av 2 10 21.06 - - 55.67 -34.61
3 .54 20.03 Pk 0 10 30.03 56 -25.97 - -
4 .537 6.59 Av 0 10 16.59 - - 46 -29.41
5 8.427 14.54 Pk 1 10.3 24.94 60 -35.06 - -
6 8.4 -3.35 Av 1 10.3 7.05 - - 50 -42.95
7 9.069 13.23 Pk 1 10.3 23.63 60 -36.37 - -
8 8.979 -3.45 Av 1 10.3 6.95 - - 50 -43.05
9 19.971 9.95 Pk 2 10.5 20.65 60 -39.35 - -
10 19.887 -4.66 Av 2 10.5 6.04 - - 50 -43.96
11 21.873 13.75 Pk 2 10.6 24.55 60 -35.45 - -
12 21.807 -4.83 Av 2 10.6 5.97 - - 50 -44.03
Pk - Peak detector
Av- Average detector
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REPORT NO: R12707136-E1
FCC ID: 2AM5NM2000

DATE: 3/18/2019
IC: 23045-M2000

LINE 2 RESULTS

(gplest Focility: UL-Morrisville 38 Jon 2819  18:89:04
/5]
i
3 h:‘.\
v 48 5 :
15
N 2
1/ T 23
26 9 1.9 D
4 16
o L=}
18 ! : 18 et 28 p
e T e e T = so—
5 i 8 K[
Frequency (MHz)
Ronge (HHz) FEALLES R Freg Mode e Pla  #apo'fode  Lobel Pangs (Mz) REUAR Rk I areg Pra HapaMeds  Lebsl
[E 158K-3 TST Fev 9.5 28 fug 2B15
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN VCF Cbl/Limiter Correcte QP Limit Margin Avg Limit Margin
y Reading (dB) (dB) d (dB) (dB)
(MHz) (dBuV) Reading
dBuVvV
13 .153 35.87 Pk 2 10 46.07 65.84 -19.77 - -
14 .156 5.79 Av 2 10 15.99 - - 55.67 -39.68
15 531 20.56 Pk 0 10 30.56 56 -25.44 - -
16 537 5.79 Av 0 10 15.79 - - 46 -30.21
17 4.347 11.35 Pk 0 10.1 21.45 56 -34.55 - -
18 4.341 -3.22 Av 0 10.1 6.88 - - 46 -39.12
19 13.56 8.15 Pk 1 10.4 18.65 60 -41.35 - -
20 13.56 -3.42 Av 1 10.4 7.08 - - 50 -42.92
21 19.884 14.48 Pk 1 10.5 25.08 60 -34.92 - -
22 19.896 -4.79 Av 1 10.5 5.81 - - 50 -44.19
23 23.073 9.69 Pk 2 10.6 20.49 60 -39.51 - -
24 23.007 -4.98 Av 2 10.6 5.82 - - 50 -44.18

Pk - Peak detector
Av- Average detector
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11. SETUP PHOTOS

Please refer to R12707136-EP1 for setup photos

END OF TEST REPORT
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