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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Raspberry Pi (Trading) Ltd
Maurice Wilkes Building
Cowley Road
Cambridge
CB4 0DS
United Kingdom

EUT DESCRIPTION: Bluetooth and WiFi radio module
MODEL.: RPI-RMO (CM4)
SERIAL NUMBER: Non-serialized

SAMPLE RECEIVE DATE: 2020-08-28

DATE TESTED: 2020-09-10 to 2020-10-22
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 LLC By: Prepared By:
/_ -
sl / //f/—#_, —

4 /4-{ L) -
= \ikdlaz Wawpo
Brian T. Kiewra Niklas Haydon
Project Engineer Operations Leader
Consumer Technology Division Consumer Technology Division
ULLLC ULLLC
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle
See Comment RSS-GEN 6.7 20dB BW/99% OBW
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation
15.247 (a)(1)(i)) |RSS-247 (5.1) (d) | Number of Hopping Channels | Not performed in feef;fttatf;;’f_ LTD
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy this report RFF’)13337971-1016A
15.247 (b)(1) RSS-247 (5.4) (b) |Output Power '
See Comment Average Power
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions
15.200,15.205 | o0 CEN 89 I Radiated Emissions Compliant None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Compliant. None.
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

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 v05, KDB
414788 D01 Radiated Test Site v01r01 for < 30MHz testing, RSS-GEN Issue 5, and RSS-247
Issue 2.

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 Suite Perimeter Park Dr.
O Chamber A RTP North Chamber
Chamber C RTP South Chamber

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

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 1.82%
RF output power, conducted 1.3 dB (PK)
0.45dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 4.88 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

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)

36.5 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.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Bluetooth and WiFi radio module. The PMN and HVIN = Raspberry Pi RMO.

6.2. POWER SETTINGS USED FOR TESTING

The power setting for the testing in this report were set default in the test firmware. Please refer
to UL VS LTD report UL-RPT-RP13337971-1016A for measured power.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna with a maximum gain of 3.5dBi and an external antenna
with a maximum gain of 2dBi.

Internal antenna = Antenna 1
External antenna = Antenna 2

6.4. SOFTWARE AND FIRMWARE

The EUT hardware during testing was v1.0.
The EUT software during testing was v1.0.

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz 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 18GHz were performed with the EUT set
to transmit at the highest power on low, middle, high channels and inner channels where
required.

The fundamental of the EUT was investigated with in three orthogonal orientations X,Y,Z, for
each antenna, it was determined that X orientation was worst-case orientation for Antenna 1
and Z orientation for Antenna 2; therefore, all final radiated testing was performed with antenna
in the X orientation for Antenna 1 and Z orientation for Antenna 2.

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

BT GFSK: 1DH-5
BT 8DPSK: 3DH-5
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/DC Adapter Raspberry Pi KSA-15E-051300HK 3037350
Raspberry Pi Board Raspberry Pi Raspberry Pi 4 Model B 3157590
/0 CABLES

1 AC 1 Mains IEC <3M Feeds AC/DC adapter
. Powers EUT from
2 DC 1 DC plug 2-wire <3M AC/DC adapter
TEST SETUP

Test software exercised the radio card of the EUT.

SETUP DIAGRAM

Please refer to R13337971-EP2 for setup diagrams.
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

7. MEASUREMENT METHOD

Bandedge: ANSI C63.10:2013 Sections 7.8.6, 6.10.4 and 6.10.5

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

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

AC Power Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

8. 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 (RTP — Chamber C)

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
AT0062 HORN Antenna ETS-Lindgren 3117 2020-01-30f 2021-01-30
Gain-Loss Chains
C-SAC02 ?ﬁ'gé"f‘: string: Various Various 2020-03-03 | 2021-03-03
C-SAC02 Gain-loss string . .
Path 7 1-7GHz Various Various 2020-04-03 | 2021-04-03
Receiver & Software
SA0018 Spectrum Analyzer Agilent PXA (N9030A) 2020-03-02 | 2021-03-02
Version 9.5 (2020-07-
SOFTEMI EMI Software UL 07) NA NA
Additional Equipment
used
HI10085 Temp/Humid/Pressure Meter EXTECH SD700 2020-04-20 | 2021-04-30
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)
Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 | 2020-08-08
30-1000 MHz
Sunol Sciences
AT0081 Hybrid Broadband Antenna Corp. JB3 2019-11-20 | 2020-11-20
18-40 GHz
AT0076 Horn Antenna, 18-26.5GHz ARA MWH-1826/B 2019-11-07 | 2020-11-07
Gain-Loss Chains
Gain-loss string: 0.009-
S-SACO01 30MHz Various Various 2020-07-10 | 2021-07-10
Gain-loss string: 25-
S-SAC02 1000MHz Various Various 2020-07-10 | 2021-07-10
S-SAC04 Gain-loss string:  18-40GHz Various Various 2020-07-07 | 2021-07-07
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2020-03-17 | 2021-03-17
Version 9.5 (2020-07-
SOFTEMI EMI Software UL 07) NA NA
Additional Equipment
used
s/n 200037635 Environmental Meter Fisher Scientific 06-662-4 2020-01-22 | 2022-01-22
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

Test Equipment Used - Radiated Disturbance Emissions Test Equi

pment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer Model Number| Last Cal. | Next Cal.
1-18 GHz
Double-Ridged Waveguide
AT0072 Horn Antenna, 1 to 18 GHz ETS Lindgren 3117 2020-04-27 | 2021-04-27
Gain-Loss Chains
N-SAC03 [ Gain-loss string: 1-18GHz Various Various 2020-07-28 [2021-07-28
Receiver & Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2020-03-27 [ 2021-03-27
Version 9.5
SOFTEMI EMI Software UL (2020-07-07) NA NA
Additional Equipment
used
s/n
200037610 | Environmental Meter Fisher Scientific 06-662-4 2020-01-22|2022-01-22
ATA174 10dB, DC-18GHz, 5W Mini-Circuits BW-N10W5 |2020-02-19(2021-02-19
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 [2020-03-26[2021-03-26
HI0091 Environmental Meter Fisher Scientific 14-650-118 2020-06-262021-06-26
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2020-08-18/2021-08-18
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2020-08-18/2021-08-18
Transient Limiter, 0.009-
ATA222 100MHz Electro-Metrics EM-7600 2020-03-26|2021-03-26
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397)
SOFTEMI EMI Software UL Version 9.5 (2020-07-07)
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEOQO01| cable. UL C63.4 2020-08-08]2021-08-08
NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26

IC: 20953-RPIRMO

9. DUTY CYCLE

LIMITS

None, for reporting purposes only

TEST PROCEDURE

ANSI C63.10 Zero Span Method.

Duty Cycle - GFSK

Voltage
Averaging Duty
Mode ON Time| Period Cycle 1/B
B Correction Factor|Minimum VBW
(msec) | (msec) (dB) (kHz)
2.4GHz Band
BT - GFSK 2.884 | 3.749 2.28 0.347
BT- 8DPSK 2.885 3.752 2.28 0.347
[ x’rwqmwanAwu—M?qs—m'lc\zsmn1wx N ) =T el
arker 3R 37AB8 e . e T Lo
PHO: Fast —+—  TrigiFree Run PO Fast ~#- : Free Run
IF Gain:Low Atten: 10 45 IFGain:Low dl
(095 Ref 0.00dBm 0oy Ref 110.99 dBpY
0f
& &
'Center 2.441000000 GHz p ‘Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz FVBW 50 MHz Sweep 8.733 ms (1001 pts) Res BW 8 MHz Sweep 5 (1001 pts),
BEEE! 8.1 .
; AN1 : 0 ;;é: m: a) EB:!?Z:BGE 2 M t (a) 285‘5 r:: (&)
3 a1 tom 3749 ms (8) 004 dB ﬁ a1 t (a) 3762 ms (A)
H :
7 7
B 8
9 9
10 10
" 1

Duty Cycle — 8DPSK
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)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.

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 detection, for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the low, middle,
high channels and inner channels where required 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. GFSK

1TX Antenna 1 MODE

BANDEDGE (LOW CHANNEL, 2402 MHz)

{ o5 Test Focility UL RTP Chamber C 2020 Sep 14 21:84:17
Restricted Bandedge
- Project Number: 13337971
1 Client: Rospberry Pi
Test Location: C-Chamber
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 23567/11993
L T S S SRR O SO
i
/‘
85 ‘
E Peak Limit (dBulU/m }
3 75
o
N
E)L_\
55l fverage Limit CdBuUymd i, S B B
45WWMWWMMMMMWMMWMWWWM
35 M ﬂL
2,31 T8 . 5MH=z/ 2,415
Frequency (GHz)
Ronge (6Hz) REW/VBW Ref/fittn  Det/fvg Type Sueep Pts  #Sups/Mode  Lobel Rungz\(GHyz)n RBWU?N R:f/Rf.Ln Det/Avg Type Sme?p . f’ks #5ups/Mode Lfd’e‘,
1:2.31-2.415 M(-6B)/3M 11/14 PEAK/Pur Rvg(RM3)  2Bnsec(Auto) 8080  MAXH Horizontol - Pk 2:2.31-2.415 MC-6dB) /368 111714 AK/Volt @ 1.2sec(Auto) BB  64/MAXH Horizontal - A
Marker| Frequency | Meter | Det | AT0062 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin|Peak Limit| PK |[Azimuth|Height|Polarity
z eading m eading imit uV/m argin egs cm
GH Readi dB/ dB Readi Limi dB) | (dBuV/m) |Margin| (D
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** .39 57.02 | Pk 32.1 -42.3 46.82 - 74 -27.18 30 189 H
2 * *%2.38926 | 65.55 | Pk 32 -42.3 55.25 - - 74 -18.75 30 189 H
3 * *%* 239 45,91 (V1TV 32.1 -42.3 35.71 54 -18.29 - 30 189 H
4 * %% 33216 | 50.42 [VITV| 31.9 -42.3 40.02 54 -13.98 30 189 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

1ZETeat Facility:UL RTP Chamber C 2028 Sep 14 21:15:26
Restricted Bandedge
- Project Number: 13337971
i Client: Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 23567/11993
95
85
€ Peok Limit (dBuU/m
:
Z
6!:
55 Avercage ELimit (dBul/m2
2
450 Witk ot
35 4 3
2.31 8. 5MHz/ 2.415
Frequency (GHz)
Range (BHz) RBU/UB Ref/ftin  Det/Avg Type Sweep. Pis  4Swps/Mode  Lobel Range (GHz) RBL/UBY Ref/Attn  Det/fvg Type Sweep Pis  #5Swps/Mode  Lobel
Marker| Frequency | Meter | Det | AT0062 |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 * *%2.39 55.64 | Pk 32.1 -42.3 45.44 - - 74 -28.56 | 356 297 \
2 * ** 234817 | 58.78 Pk 31.9 -42.2 48.48 - - 74 -25.52 356 297 \'
3 ***2.39 45.86 |V1TV 32.1 -42.3 35.66 54 -18.34 - - 356 297 \'
4 * *% 237147 | 46.19 |V1TV 32 -42.2 35.99 54 -18.01 - - 356 297 \

* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

BANDEDGE (HIGH CHANNEL, 2480 MHz)

HORIZONTAL RESULT

12

=Test Facility:UL RTP Chamber C

2820 Sep 11 201

1:68

15

Mode: 1Tx,

185

95

Project Number:
Client: Rospberry Pi
C-Chamber

Test Location:

Restricted Bandedge
13337971

GFSK, 248BMHz

Tested by: 23567/115993

85

75

imit C(dBulU/m3

CdBulU/m3

65

e Limit (dBu

55 ....................................................................................................................................
45 M
35
2.46 0. 3MH=/ 2.563
Frequency (GHzJ
Range (GHz) FEU/UBD Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/Mode Label Range (GHz) RBU/BU Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/tode Label
1:2.46-2.563 1M(-6aB)/3M 113/16 PEAK/Pur Avg(RM3)  2Bmsec(Auto) 808  MAXH Horizontol - Pk 2:2.46-2.563 MC-6d8)/368  113/16 PEAK/Valt Avg 1.2sec(Auto) S0BE  64/MAXH Horizontal - Av
High Channel Bandedge - H.TST Rev 9.5 18 Aug 26824
Marker| Frequency | Meter | Det | AT0062 |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 | 56.19 Pk 32.6 -42 46.79 - - 74 -27.21 27 240 H
2 **2.51367 | 58.12 | Pk 32.7 -41.8 49.02 - - 74 -24.98 27 240 H
3 * *¥%2.4835 | 46.19 [VITV| 32.6 -42 36.79 54 -17.21 - - 27 240 H
4 * **2.48508| 48.39 |VITV 32.6 -41.9 39.09 54 -14.91 - - 27 240 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

| o5 Test Focility UL RTP Chamber C 2020 Sep 11 28:26:17
Restricted Bandedge
- Project Number: 13337971
“ Client: Rospberry Pi
Test Location: C-Chomber
Mode: 1Tx, GFSK, 248BMHz
185 Tested by: 23567/11993
91:
85
E Peak Limit (dBuU/m)
3 75
w
z
6!:
Average Limit CdBUU/m)
55 2 {
2
i 0
45 = ;
3 4
35 o 2
2.46 18.3MH=z/ 2.563
Frequency (GHz)
’m Ref/ttn  Det/Avg Tupe Sueep Pts #5ups/Made Lobel Ronge C6Hz) REW/VBH Ref/Attn  Det/fvg Tupe Sueep Fts #ups/fode Lobel
High Channel Bondedge - U.TST Rev 9.5 18 Aug 2624
Marker| Frequency | Meter | Det | AT0062 |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 | 55.93 | Pk 32.6 -42 46.53 - - 74 -27.47 353 314 Vv
2 **2.53722 | 58.17 | Pk 32.6 -41.7 49.07 - - 74 -24.93 353 314 Vv
3 **%*2.4835 | 46.1 |VITV| 32.6 -42 36.7 54 -17.3 - - 353 314 1
4 * *¥% 249232 | 46.06 |V1TV| 32.7 -41.8 36.96 54 -17.04 - - 353 314 1

* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, 2402 MHz RESULTS

! quest Facility:UL RTP Chamber C 2020 Sep I 21:48:27
Radioted Emissions 3-Meters
185 Project Number: 13337971
Client: Rosphberry Pi
Test Locotion: C-Chomber
Made: 1Tx, GFSK, 24B2MHz
95 Tested by: 23567/11993
8|:
Peak Limit C(dBuU/m)
75
‘e
3 5
2 6
[4s]
o
~ Avg Limit (dBul/m)
55 -
b
4 . ‘
12 & w‘@’" 4
78 ki i A
35 L |JMW" e N
N b e v
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/VBU Ref/Attn  Det/fvg Type Suep Pis  Foups/Made  Label Ronge (6Hz) RBII/UBD Ref/Rin Det/Arg Tope Sueep Pis  Foups/Mode  Lobel
16173 M-6B)/3Bk  107/10 FERK/Par Fvg(RHS)  Tinsec(iuto) 60B8  MAKH Hari zontal 2318 HC-68)/38 8778 PECK/Pir Pug(RNS)  S7dnsec(futo) 18k MAKH Hor izontal
FCC Part{SC 2.46Hz RSE.TST Rev 9.5 18 fug 2626

HORIZONTAL

! 1:Test Focility:UL RTP Chamber C 2028 Sep 11 21:48:27
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2482MHz
95 Tested by: 23567/11993
8‘:
Peak Limit CdBulU/m)
75
‘e
>~
3 65
[55)
o
~ Avg Limit (dBulU/m)
5C
4‘:
6 8
o o
35 o
25
1 18 18
Frequency (GHz)
Rorge (6H2) REU/ VB Ref/Atin  Det/Avg Tope Seecp Plo #oups/Made Label Range (@) REU/BU Ref/Attn  Det/Avg Tope Sweep Pts  ¥oupa/fode Lobel

FCC Part!5C 2.46Hz RSE.TST Rev 9.5 18 Aug 26824

VERTICAL

Page 22 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: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.19979| 37.37 | PK2 28.1 -20.5 44.97 - - 74 -29.03 6 323 H
* *%1.19997| 29.76 | VITV 28.1 -20.5 37.36 54 -16.64 - - 6 323 H

2 *1.24955 | 37.52 | PK2 28.6 -20.4 45.72 - - 74 -28.28 313 215 H
*1.25008 | 30.04 | V1TV 28.6 -20.4 38.24 54 -15.76 - - 313 215 H

3 * *¥%1.62456| 37.35 | PK2 28.5 -18.8 47.05 - - 74 -26.95 100 189 H
* *¥1.62512| 27.15 | VITV 28.5 -18.8 36.85 54 -17.15 - - 100 189 H

6 * *¥%1.20015| 35.58 | PK2 28.1 -20.5 43.18 - - 74 -30.82 296 386 \Y
* *¥%1.20012| 25.45 | V1TV 28.1 -20.5 33.05 54 -20.95 - - 296 386 v

7 *1.25033 | 38.17 | PK2 28.6 -20.4 46.37 - - 74 -27.63 231 101 Vv
*1.25005 | 31.82 | V1TV 28.6 -20.4 40.02 54 -13.98 - - 231 101 \'

4 * *¥% 3.84318| 60.07 | PK2 33.5 -49.2 44.37 - - 74 -29.63 302 258 H
* *¥%3.84321| 53.71 | V1TV 33.5 -49.2 38.01 54 -15.99 - - 302 258 H

8 * *¥% 38431 | 60.53 | PK2 33,5 -49.2 44.83 - - 74 -29.17 352 241 v
* *% 38432 | 54.16 | V1TV 33.5 -49.2 38.46 54 -15.54 B - 352 241 Vv

5 2.43191 32.63 Pk 32.2 -18.2 46.63 - - - - 0-360 101 H

* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

MID CHANNEL, 2441 MHz RESULTS

Rangs (GHz) e VB Ref/Atin  Det/Avg Type
1:123 HNC-GoB)/30k 18718 PERK/Pir Pg(RHS)

i)

| ngest Facility:UL RTP Chamber C 2020 Sep I 15:56:45
Radioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Rospberry Pi
Test Locotion: C-Chomber
Made: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8K
Peak Limit C(dBulU/m)
75
‘e
3 5
2 6
[4s]
o
— Avg Limit (dBuU/m)
5:
45 JRpp 4
1 W ﬁ 2 AN
T
I ‘ A v
gt TR WL W v
25
1 18 18
Frequency (GHz)
Suep Pis  Foups/Mode  Label Ronge (6Hz) RBI/UBD Ref/Attn  Det/Avg Label
Thnsec(uto) 60 H 3318

Tupe Sueep Phs  5ups/Hade
HAkt Horizental IHC-6eB)/308k  87/8 FERK/Far RugR5)  STdmerehute) 15k HAGH Hor izantal

FCC Part15C 2.4GHz RSE.TST

Rev 9.5 18 Aug 2824

HORIZONTAL

Renge (GHz) RELI/VBL

11‘:Test Focility:UL RTP Chamber C 2028 Sep 11 15:56:45
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8:
Peak Limit CdBulU/m)
75
‘e
>~
3 65
[55)
o
~ Avg Limit (dBuV/m)
5;
4: ,,,,,,,,,,,,
64 g 3
o
35} "
25
1 18 18
Frequency (GHz)
Ref/Atin  Det/Avg Tope Seecp Plo foups/Made Label Range (@) REU/BU Ref/Attn  Det/Avg Tope Sweep Pts  ¥oupa/Mode Lobel

FCC Part!5C 2.46Hz RSE.TST

Rev 9.5 18 Aug 2824

VERTICAL
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |Amp/Cbl/Fltr/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 * *%1.20001| 37.07 | PK2 28.1 -20.5 44.67 - - 74 -29.33 180 148 H
* *%1.20003| 29.72 | VIiTV 28.1 -20.5 37.32 54 -16.68 - - 180 148 H

2 *1.25001 | 38.81 | PK2 28.6 -20.4 47.01 - - 74 -26.99 | 319 179 H
*1.25007 | 32.49 | V1TV 28.6 -20.4 40.69 54 -13.31 - - 319 179 H

3 * *¥%1.62502| 38.11 | PK2 28.5 -18.8 47.81 - — 74 -26.19 202 165 H
* *¥%1.62497| 28.77 | V1TV 28.5 -18.8 38.47 54 -15.53 - - 202 165 H

6 * *¥%1.20023| 34.47 | PK2 28.1 -20.5 42.07 - - 74 -31.93 259 240 \Y
* *¥%1.20008| 22.4 | V1TV 28.1 -20.5 30 54 -24 - - 259 240 v

7 *1.25015 | 37.57 | PK2 28.6 -20.4 45.77 - - 74 -28.23 227 103 Vv
*1.24997 | 29.98 | V1TV 28.6 -20.4 38.18 54 -15.82 - - 227 103 \'

8 * *¥%1.62495| 36.61 | PK2 28.5 -18.8 46.31 - - 74 -27.69 161 262 \Y
* *¥%1.62503| 26.28 | V1TV 28.5 -18.8 35.98 54 -18.02 - - 161 262 v

4 * *¥% 39057 | 62.12 | PK2 33,5 -49 46.62 - - 74 -27.38 62 101 H
* *¥%3.90565| 57.04 | V1TV 33.5 -49 41.54 54 -12.46 - - 62 101 H

5 * ** 1,88188| 58.59 | PK2 34 -48.3 44.29 - - 74 -29.71 152 278 H
* %% 4.88199| 50.17 | VITV 34 -48.3 35.87 54 -18.13 - - 152 278 H

9 * *¥* 3.90569| 61.28 | PK2 33,5 -49 45.78 - - 74 -28.22 | 357 294 v
* *¥%3.90565| 55.16 | V1TV 33.5 -49 39.66 54 -14.34 - - 357 294 \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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HIGH CHANNEL, 2480 MHz RESULTS

WWKTES*, Facility:UL RTP Chamber C 2020 Sep I 19:81:41
Rodiated Emissions 3-Meters
= Project Number: 13337971
18 Client: Rospberry Pi
Test Locotion: C-Chomber
Made: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
8K
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4s]
o
— Avg Limit (dBuU/m)
5:
45 1 [u .
WWW 3 4
25

1 18 18
Frequency (GHz)

Renge (GHz) RBU/VBW Ref/Attn Det/Avg Type Sueep Pts  #Sups/Made Lobel Range (GHz) RBL/UBU Ref/Attn  Det/Avg Pts #Sups/Mode Label
1:123 IM(-6B)/3Bk  187/18  PEAK/Par Aug(RMS) Tlnsec(Auto) 60DB  MAXH Hari zontal 3:318 MAXH

Tupe Sueep
IHC-6eB)/308k  87/8 FEEK/Far Rug(R15)  STdmere (hute) 15k Hor izantal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2026

HORIZONTAL

11‘:T\Est Focility:UL RTP Chamber C 2028 Sep 11 19:81:41
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
8:
Peak Limit CdBulU/m)
75
‘e
>~
3 65
[55)
o
~ Avg Limit (dBuV/m)
5;
4:
& 8
5
e g a
35}, .
25
1 18 18
Frequency (GHz)
Rorge (6H2) REU/ VB! Ref/Atin  Det/Avg Tope Seecp Plo foups/Made Label Range (@) REU/BU Ref/Attn  Det/Avg Tope Sweep Pts  ¥oupa/Mode Lobel

FCC Part!5C 2.46Hz RSE.TST Rev 9.5 18 Aug 2824

VERTICAL
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |Amp/Cbl/Fltr/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 *1.24994 | 38.99 | PK2 28.6 -20.4 47.19 - - 74 -26.81 332 102 H
*1.25001 | 32.67 | V1TV 28.6 -20.4 40.87 54 -13.13 - - 332 102 H

2 * *¥%1.62525| 35.87 | PK2 28.5 -18.9 45.47 - - 74 -28.53 61 289 H
* *¥%1.62525| 26.03 | V1TV 28.5 -18.9 35.63 54 -18.37 - - 61 289 H

5 * *%1.20007| 36.54 | PK2 28.1 -20.5 44.14 - - 74 -29.86 234 101 Vv
* *%1.19999| 28.94 | VITV 28.1 -20.5 36.54 54 -17.46 - - 234 101 \'

6 *1.25021 | 37.51 | PK2 28.6 -20.4 45.71 - - 74 -28.29 | 228 103 \Y
*1.25003 29 | V1TV 28.6 -20.4 37.2 54 -16.8 - - 228 103 v

3 * *¥%3.96807| 59.6 | PK2 33.5 -48.3 44.8 - - 74 -29.2 64 101 H
* *¥*¥396801| 54.3 |VITV 33.5 -48.3 39.5 54 -14.5 - - 64 101 H

4 * ** 4.95977| 58.27 | PK2 34 -47.4 44.87 - - 74 -29.13 268 101 H
* *¥% 4.96002| 50.6 | V1TV 34 -47.4 37.2 54 -16.8 - - 268 101 H

7 * *% 39682 | 57.65 | PK2 33,5 -48.3 42.85 - - 74 -31.15 172 101 v
* *¥%3.968 | 50.51 | V1TV 33.5 -48.3 35.71 54 -18.29 - - 172 101 V

8 * ** 496016 59.53 | PK2 34 -47.4 46.13 - - 74 -27.87 208 269 \'
* *¥% 4.95999| 52.39 | V1TV 34 -47.4 38.99 54 -15.01 - - 208 269 \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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1TX Antenna 2 MODE

BANDEDGE (LOW CHANNEL, 2402 MHz)

HORIZONTAL RESULT
12;'(&51: Facility: UL Morrisville 20828 Sep 208 B2:22:38
Restricted Bandedge
15 Project Number: 13337971

Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
185 Tested by: 23567/11993

Peak Limit CdBul/m)

C(dBul/m)
~J
n

65

ssl...Averogs Limit (dBulym) ‘

1 Rt 0 0 A A S S el ereeeeeaeeeand \ ..........

35

2.3 T8 5MH=/ Z.415
Frequency (GHz)

Range (GHz) RBU/UBU Ref/Atin  Det/fvg Ty #Sups/Mode  Label
Hor i zon!

e Sueep Pts Roge (6H2) REW/VEN Ref/fittn  Det/fvg Tupe Sueep Pt #ups/flde Label
1:2,31-2.415 IM(-6dB)/3M 187/10 PEAK/Pur Avg(RMS)  2BrsecCAuto) B3B8 MAKH 2:2.31-2.415 87/18 PEAK/Volt Avg 2se 8A0E  64/MAXH Horizonto

tal 4 2:2.31-2.415 1M(-68) /360 c(Auto)

Low Channel Bandedge - H.TST Rev 9.5 12 Jun 20819

Marker| Frequency | Meter | Det | AT0062 |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 [ 402 | Pk | 318 -24.4 47.6 - - 74 264 | 342 | 117 [ H

2 |***2.38244[ 4394 | Pk | 318 -24.4 51.34 - - 74 2266| 342 | 117 [ H

3 ***239 [30.15 |viTv| 318 -24.4 37.55 54 -16.45 - - 342 | 117 [ H

4 [***2.38671] 3042 |ViTV| 31.8 -24.4 37.82 54 -16.18 - - 342 | 117 | 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: R13337971-E8 DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1ZETeat Facility: UL Morrisville 2028 Sep 20 82:31:15
Restricted Bandedge
= Project Number: 13337971
11 Client: Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, GFSK, 2482MH=z
185 Tested by: 23567/11993
95
85
£ Peok Limit (dBuU/m
2 ”
S
6|:
sl Average bimit GBUl/m) & o & 4 b b
2
o 1
&
45 : :
4
: SE]
o
3|:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (G2 B/ VBl Raf/Attn  Det/Avg Tpe Sueep Pte #Sups/fode  Lobel Ronge (B1D) RBU/UBl Ref/Attn  Det/Avg Tupe Suzep Pte  Foups/fods Lobel
Lou Chonne| Bondedge - U.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0062 |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 |4033 | Pk | 318 -24.4 47.73 - - 74 2627 92 [ 155 | V

2 [***233698| 433 | Pk | 317 -24.6 50.4 - - 74 236 | 92 [155 | vV

3 **+239 |30.24 |[ViTV| 3138 -24.4 37.64 54 -16.36 - - 92 [155 | Vv

4 | ***2.3893 | 32.82 |[ViTV| 3138 -24.4 40.22 54 -13.78 - - 92 [155 | 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

BANDEDGE (HIGH CHANNEL, 2480 MHz)

HORIZONTAL RESULT

12‘:Test Facility: UL Morrisville 20828 Sep 208 B2:0d: 82
Restricted Bandedge
= Project Number: 13337971
1 Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by: 23567/119393
gl:
85 H
= / .
3 = I Peak Limit C(dBuU/m2
p) 7 1
o
el
6:
Avercge Limit (dBuU/m)
55 ............. ] N .
L \
45 i
J |3 4
USRS SR— 5 — - — —
3|:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UBL Ref/Attn  Dot/fvg Typs ) Pts  Foups/fods Lobel Range (G2) RE/UBU Ref/Attn  Det/fug Tuyps Susep Pts  Foups/fode  Label
112462563 INCEE/M  NBI/B PERGPr AR Cmecthuto) G300 HAKH Horizontal | 2i2.46-2,563  INC-6dB)/%B0  187/18 FERkAolt fug Zsecthuto) 8960 G4/MAH  Horizontal -

High Channel Bondedge - H.TST Rev 9.5 12 Jun 20819

Marker| Frequency | Meter | Det | AT0062 |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 | 39.87 | Pk | 324 -24.2 48.07 - - 74 2593| 98 | 142 | H

2 |***2.49571|43.02 | Pk | 325 -24.2 51.32 - - 74 2268 | 98 | 142 [ H

3 | ***2.4835 | 29.96 |VITV| 324 -24.2 38.16 54 -15.84 - - 98 | 142 | H

4 [***2.49371] 30.28 |VITV| 325 -24.2 38.58 54 -15.42 - - 98 | 142 | 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: R13337971-E8 DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1EKTest Focility: UL Morrisville 2028 Sep 2B gz2:11:87
Restricted Bandedge
= Project Number: 13337971
1 Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by 23567/11993
9:
35
< Peak Limit CdBuU/im)
3 s
o
M
6|:
55 Avercge Limit CdEuU/m)
| o
=
4;
4
3.0
3:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GH2) REI/VEN Ref/Attn  Det/Avg Tupe Sweop Pto  Fowps/fods  Labol Ronge (6H2) REW/UEH Ref/fttn  Det/Avg Type Sueep Pts  #oupo/fiode Lobel
High Channel Bandedge - U.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0062 |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 | 4144 | Pk | 324 -24.2 49.64 - - 74 2436 | 140 | 128 | Vv

2 | **2.553005 | 43.25 | Pk | 325 -24.2 51.55 - - 74 -2245| 140 | 128 | V

3 | ***2.4835 | 30.86 [VITV| 32.4 -24.2 39.06 54 -14.94 - - 140 | 128 | Vv

4 |***248601| 31.95 [VITV| 325 -24.2 40.25 54 -13.75 - - 140 | 128 | Vv
* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, 2402 MHz RESULTS

! ~Test Facility:UL RTP Chamber C 2020 Sep 15 22:22:15
Radioted Emissions 3-Meters
s Project Number: 13337971
! Client: Rospherry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2482MHz
95 Tested by: 23567/11993
8|:
Peok Limit (dBulU/m)
75
e
~
3 65
[ia]
o
~ Avg Limit (dBulU/m)
5|:
45 2 W .
19 2 i—
WMW R
35 | Cf " ! " P bale b
[l miipn A
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBU Ref/Atin  Det/fg Tups Suzep s #oups/Made  Label Range (6Hz) [ Ref/Attn  Det/fvg Type Sueep Pts  ¥Sups/Mode  Lbel
1173 NC-68)/30k  167/10  PERK/Pur fvg(RHS)  Tnsec(fusto) 6030 MAdH fari zontal 3308 THC-6c8)/30 8778 PEAK/Par Avg(RIS)  7dnecc(futo) 18k MAGH Hor izontal
FCC Parti5C 2, 46Hz RSE.TST Rev 9.5 18 Aug 20828
| =Test Facility:UL RTP Chamber C 2028 Sep 15 22:22:15
Rodioted Emissions 3-Meters
185 PerJect Number: \3337971
Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2482MHz
95 Tested by: 23567/11993
8|:
Peak Limit (dBulU/m)
75
‘e
~
3 6
@
el
~ Avg Limit (dBuU/m)
5|:
45
5
o 6 7
3 3 9
3|:
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RE/UBU Ref/ttn  Det/ivg Tupe Sueep s Soups/Made  Label Ronge (6Hz) [ Ref/Attn  Det/fvg Type Sueep Pts  Foups/Mode  Lobel
FCC Port!5C 2.46Hz RSE.TST Rev 9.5 18 Aug 2828
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.15004| 36.95 | PK2 27.4 -20.7 43.65 - - 74 -30.35 192 103 H
* *%1.15001| 29.6 |VITV 27.4 -20.7 36.3 54 -17.7 - - 192 103 H

2 *1.25006 | 38.13 | PK2 28.6 -20.4 46.33 - - 74 -27.67 182 112 H
*1.25002 | 31.54 | V1TV 28.6 -20.4 39.74 54 -14.26 - - 182 112 H

3 * *%1.62515| 37.7 PK2 28.5 -18.8 47.4 - - 74 -26.6 211 168 H
* *¥%1.62505| 29.41 | VITV 28.5 -18.8 39.11 54 -14.89 - - 211 168 H

4 * *%1.15007| 36.82 | PK2 27.4 -20.7 43.52 - - 74 -30.48 252 111 Vv
* *¥%1.15003| 28.49 | V1TV 27.4 -20.7 35.19 54 -18.81 - - 252 111 \

5 *1.24997 | 37.02 | PK2 28.6 -20.4 45.22 - - 74 -28.78 101 107 Vv
*1.25003 | 28.72 | V1TV 28.6 -20.4 36.92 54 -17.08 - - 101 107 Vv

6 * *¥% 3.72007| 58.21 | PK2 33.3 -49.2 42.31 - - 74 -31.69 | 229 103 \Y
* *¥% 3.71903| 42.18 | V1TV 333 -49.3 26.18 54 -27.82 - - 229 103 \

7 * *¥% 4.80449| 58.09 | PK2 34.1 -47.8 44.39 - - 74 -29.61 | 285 101 v
* *% 4.80405| 45.26 | V1TV 34.1 -47.8 31.56 54 -22.44 - - 285 101 Vv

* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

MID CHANNEL, 2440 MHz RESULTS

| ~Test Facility:UL RTP Chamber C 2020 Sep 15 21:89:58
Radioted Emissions 3-Meters
s Project Number: 13337971
! Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8|:
Peok Limit (dBulU/m)
75
e
~
3 65
[ia]
o
~ Avg Limit (dBulU/md
5|:
o
5 L "
4 iz 3
9
LWW AU
35 i ok ncdias h it d
- M A A A
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBU Ref/Atin  Det/fvg Tups Suzep s #oups/Made  Label Range (6Hz) REU/UB Raf/Attn  Det/fvg Type Sueep Pts ¥Sups/Mode  Lobel
1173 N-68)/30k  187/10  PERK/Pur Fvg(RHS)  Tnsec(futo) 6030 HAdH fari zontal 3308 THC-6c8)/30 8778 PEAK/Par Avg(RIS)  7dnscc(futo) 18k MAGH Hor izontal
FCC Pert!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2826
| =Test Facility:UL RTP Chamber C 2028 Sep 15 21:09:50
Rodioted Emissions 3-Meters
185 PerJect Number: 13337971
Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11993
8‘:
Peak Limit (dBuU/m)
75
‘e
~
3 65
[is]
el
~ Avg Limit (dBul/m)
5|:
N SO OUSORONE SUNURUOORORN WOV F ¥ S .. OO UNSUORN SUPUORORORRIONE JRPUNORORON SORNUORSION SORUURNNE SOOI SOURRTRS SSORSOSOY VX TN
5 7
53 6 9 8
35k 4y ) RN WP M
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RE/UBU Ref/ttn  Det/ivg Tupe Sueep Pla Soups/Made  Label Ronge (6Hz) [ Ref/Attn  Det/fvg Type Gueep Pts  Foups/Mode  Lobel
FCC Porti5C 2.46Hz RSE.TST Rev 9.5 18 Aug 2826

VERTICAL
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1,19989| 38.09 | PK2 28.1 -20.5 45.69 - - 74 -28.31 190 102 H
* *%1.20003| 30.59 | VITV 28.1 -20.5 38.19 54 -15.81 - - 190 102 H

2 *1.25002 | 37.93 | PK2 28.6 -20.4 46.13 - - 74 -27.87 190 101 H
*1.25004 | 30.83 | V1TV 28.6 -20.4 39.03 54 -14.97 - - 190 101 H

3 * *%1.62491| 37.49 | PK2 28.5 -18.8 47.19 - - 74 -26.81 218 154 H
* *¥1.62508| 28.27 | V1TV 28.5 -18.8 37.97 54 -16.03 - - 218 154 H

4 * *¥%1.19999| 36.55 | PK2 28.1 -20.5 44.15 - - 74 -29.85 292 103 \Y
* *¥%1.19997| 27.01 | V1TV 28.1 -20.5 34.61 54 -19.39 - - 292 103 \

5 *1.24975 | 36.67 | PK2 28.6 -20.4 44.87 - — 74 -29.13 286 189 1
*1.25008 | 27.91 | V1TV 28.6 -20.4 36.11 54 -17.89 - - 286 189 Vv

6 * *¥% 3.69471| 55.53 | PK2 33.2 -49.5 39.23 - - 74 -34.77 12 367 \Y
* *¥* 3.69338| 48.81 | V1TV 33.2 -49.4 32.61 54 -21.39 - - 12 367 \

7 * *¥% 3.90559| 59.62 | PK2 33,5 -49 44.12 - - 74 -29.88 191 101 v
* *¥%3.90565| 52.81 | V1TV 33.5 -49 37.31 54 -16.69 - - 191 101 \Y

8 * ** 1,.88213| 57.32 | PK2 34 -48.3 43.02 - - 74 -30.98 317 266 Vv
* %% 4.88207| 47.74 | V1TV 34 -48.3 33.44 54 -20.56 - - 317 266 Vv

* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HIGH CHANNEL, 2480 MHz RESULTS

| ~Test Facility:UL RTP Chamber C 2020 Sep 15 23:20:17
Radioted Emissions 3-Meters
s Project Number: 13337971
! Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
8|:
Peok Limit (dBulU/m)
75
e
~
3 65
[ia]
o
~ Avg Limit (dBulU/md
5|:
45 R
1 2 3
? OW 4 ‘ !
350y |l DL
it Lol
il ik }MW
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBU Ref/Atin  Det/fvg Tups Suzep s #oups/Made  Label Range (6Hz) REU/UB Raf/Attn  Det/fvg Type Sueep Pts ¥Sups/Mode  Lobel
1173 N-68)/30k  187/10  PERK/Pur Fvg(RHS)  Tnsec(futo) 6030 HAdH fari zontal 3308 THC-6c8)/30 8778 PEAK/Par Avg(RIS)  7dnscc(futo) 18k MAGH Hor izontal
FCC Pert!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2826
| =Test Facility:UL RTP Chamber C 2028 Sep 15 23:20:17
Rodioted Emissions 3-Meters
185 PerJect Number: \3337971
Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, GFSK, 2488MHz
95 Tested by: 23567/11993
8‘:
Peak Limit (dBuU/m)
75
‘e
~
3 65
[is]
el
~ Avg Limit (dBul/m)
5|:
45
7
5 & =
2 d
3|:
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RE/UBU Ref/ttn  Det/ivg Tupe Sueep Pla Soups/Made  Label Ronge (6Hz) [ Ref/Attn  Det/fvg Type Gueep Pts  Foups/Mode  Lobel
FCC Porti5C 2.46Hz RSE.TST Rev 9.5 18 Aug 2826
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.14996| 37.34 | PK2 27.4 -20.7 44.04 - - 74 -29.96 188 103 H
* *%1.15009| 29.2 |VITV 27.4 -20.7 35.9 54 -18.1 - - 188 103 H

2 *1.24991 37 PK2 28.6 -20.4 45.2 - - 74 -28.8 192 280 H
*1.24995 | 28.34 | V1TV 28.6 -20.4 36.54 54 -17.46 - - 192 280 H

3 * *¥%1.35023| 35.61 | PK2 28.8 -19.5 44.91 - - 74 -29.09 198 204 H
* **1.35001| 25.64 | V1TV 28.8 -19.5 34.94 54 -19.06 - - 198 204 H

5 * %% 1.15015| 36.27 | PK2 27.4 -20.7 42.97 - - 74 -31.03 260 103 Vv
* *¥%1.15011| 27.81 | V1TV 27.4 -20.7 34.51 54 -19.49 - - 260 103 \

4 * ** 4.84701| 55.42 | PK2 34 -48.1 41.32 - - 74 -32.68 13 101 H
* *¥ 1.84693| 42.8 | VITV 34 -48.1 28.7 54 -25.3 - - 13 101 H

6 * *¥% 3.96795| 57.84 | PK2 33.5 -48.3 43.04 - - 74 -30.96 107 101 \Y
* *¥% 3.96804| 51.59 | V1TV 33.5 -48.3 36.79 54 -17.21 - - 107 101 \

7 * *¥% 4.96006| 56.6 | PK2 34 -47.4 43.2 - - 74 -30.8 133 101 v
* *% 4,95996| 47.82 | VITV 34 -47.4 34.42 54 -19.58 B B 133 101 1

* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

10.1.2. 8DPSK

1TX Antenna 1 MODE

BANDEDGE (LOW CHANNEL, 2402 MHz)

HORIZONTAL RESULT

~Test Facility:UL RTP Chamber C 2028 Sep 14 20:27:83

Restricted Bandedge

s Project Number: 13337971
Client: Raspberry Fi
Test Location: C-Chomber
Mode: 1Tx, 8PSK, 2482MHz
1685 Tested by: 23567/11993

95

85

75 Peak Limjit (dBuU/m)

CdBul/m)

65

Average Limit (dBuUym) |

55
i L {
45WMWWWW%WWWWWWWM“MWM“MWWWWW #

35

2. 31 18.5MH=z/ 2.415
Frequency (GHz)

Ronge (GHz) REI/VBW Ref/Attn Det/Avg Tupe Sueep Pts  #Sups/Mode Lobel Ronge 6Hz) RBW/VB Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Lobel
1:2.31-2.415 MC-6eB)/3 111714 PERK/Pur Avg(RMS)  28nsec(futo) 88AB  MAXH Horizontol - Pk | 2:2.31-2.415 THC-6083/368 111714 PEAK/Valt fivg 1.2cec(futo) 8388 GS/MAXH  Horizantal - fv

ESEN

Marker| Frequency | Meter | Det | AT0062 |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 [5533 | Pk | 321 -42.3 45.13 - 74 2887 39 | 184 [ H

2 |***2.36249] 59.22 | Pk 32 -42.3 48.92 - - 74 2508 39 | 184 [ H

3 ***239 [45.81 [viTv| 321 -42.3 35.61 54 -18.39 - - 39 | 184 | H

4 [***231889| 47.8 |viTv| 31.9 -42.3 37.4 54 -16.6 - - 39 | 184 | 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

VERTICAL RESULT

~Test Focility:UL RTP Chamber C 2020 Sep 14 28:40:13
Restricted Bandedge

Project Number: 13337971
Client: Rospberry Pi
Test Location: C-Chomber
Mode: 1Tx, BPSK, 2482MHz
185 Tested by: 23567/11993

Peak Limit (dBul/m)

CdBulU/m3
~J
9]

65

Average bimit CdBulym)

55

2
o
P e e T

35 o

2.31 18 5MHz/ 2.415
Frequency (GHz)

Ronge (6Hz) RBU/VBW Ref/Attn  Det/Avg Tupe Sueep Pts  #5ups/Mode Lobel Ronge C6Hz) RBW/UBH Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Lobel

Marker| Frequency | Meter | Det | AT0062 ([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 [5558 | Pk | 321 -42.3 45.38 - - 74 2862 | 348 [ 305 | V

2 [***231076] 59.22 | Pk | 319 -42.4 48.72 - - 74 -25.28| 348 [305 | V

3 ***239 [45.96 |[viTv] 321 -42.3 35.76 54 -18.24 - - 348 [305 | v

4 [***2.38906] 48.61 [ViTV] 32 -42.3 38.31 54 -15.69 - - 348 [305] 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

Page 39 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

BANDEDGE (HIGH CHANNEL, 2480 MHz)

| o Test Facility:UL RTP Chamber C 2028 Sep 14 18:08:28
Restricted Bandedge
s Project Number: 13337971
Client: Rospberry Pi
Test Location: C-=Chamber
Mode: 1Tx, 8PSK, 248BMHz
1685 Tested by: 23567/11993
95 A
85 g \
I
2 | )
S ‘ Peck Limit C(dBuU/hn
3 |
z
61:
| Average Limit C(dBuU/m)
55 .................... " - ‘ ....... 4 ............................. 2 ............ R o R R oSS R E———— .
it ||\l AN A A S
4!: 3 (§ ik \ g A
= L WUJV B S
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (GHz) FEU/UBD Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/Mode Label Range (GHz) RBU/BU Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/tode Label
1:2.46-2.563 M(-6dB)/3H 11714 PEAK/Pur Avg(RM3)  2Bmsec(Auto) 808  MAXH Horizontal - Pk 2:2.46-2.563 1MC-6d81/368 111714 PEAK/Valt Avg 1.2sec(futo) 6BEE  65/MAXH Horizontal - fiv

Marker| Frequency | Meter | Det | AT0062 |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| 559 | Pk | 326 -42 46.5 - - 74 275 24 [306| H

2 | **2.550368 | 59.19 | Pk | 32.7 418 50.09 - - 74 2391 24 [306| H

3 | ***2.4835 | 46.32 [ViTV| 326 -42 36.92 54 -17.08 - - 24 | 306 | H

4 |***248682| 60.45 [VITV| 32.6 -41.9 51.15 54 -2.85 - - 24 | 306 | 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

VERTICAL RESULT

~Test Facility:UL RTP Chamber C 2028 Sep 14 18:34:81
Restricted Bandedge

Project Number: 13337971
Client: Rospberry Pi
Test Location: C-Chamber
Mode: 1Tx, BPSK, 248BMHz
185 Tested by: 23567/11993

12

115

95

85

Peak Limit C(dBul

75

(dBulU/m)

65

Average Limit (dBul/m)
55

on

G

45

IR

35

2.46 18 3MH=z/ 2.563
Frequency (GHz)

Ronge (6fiz) REU/VB Ref/Atin  Det/fvg Tupe Suzep Pis #5ups/Made Lobel Ronge (GHz) REW/VBH Ref/ftin  Det/Avg Tupe Sueep Pts toups/fode Lobel

Marker| Frequency | Meter | Det | AT0062 |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| 56.1 | Pk | 326 -42 46.7 - - 74 273 | 350 [ 314 [ v

2 | **255262 | 5858 | Pk | 325 -41.5 49.58 - - 74 2442 | 350 [314 ] vV

3 | ***2.4835 [ 46.04 [VITV| 326 -42 36.64 54 -17.36 - - 350 [314 ] v

4 [***2.48426] 46.32 [ViTV| 326 -41.9 37.02 54 -16.98 - - 350 [ 314 ] 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, 2402 MHz RESULTS

WWKTES*, Facility:UL RTP Chamber C 2028 Sep 14 18:54:49
Radioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Rosphberry Pi
Test Locotion: C-Chomber
Made: 1Tx, 8PSK, 24B2MHz
95 Tested by: 23567/11993
8|:
Peak Limit C(dBuU/m)
75
‘e
3 5
2 6
[4s]
o
— Avg Limit (dBulU/m)
55 -
45 g uw " e
! 3 g 4
W 1 R APAI oL
35 it AR TE VL
Nl i T A A
o5
1 18 18
Frequency (GHz)
Rorge (6H2) REU/ VB Ref/Atin  Det/fvg Tupe Susep Ple  #5ups/Made Lobel Ronge (@) RBU/RU Rof/Atin Dei/ig Tope Sueep Pts 5ups/Mode Lobel
113 IMNCEB)/38k  187/18 PERK/Fur Avg(RMS)  Thnsec(huto) 6080 MAWH Har i zontal 3318 HC-6cB)/I0k  87/8  PEK/Fur Puq(RMS)  STdnecc(huto) 18k MAKH Hor-izontal
1WKTEst Focility:UL RTP Chamber C 2028 Sep 14 18:54:49
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, 8PSK, 2482MHz
95 Tested by: 23567/11993
8‘:
Peak Limit (dBuU/m)
75
‘e
>~
3 65
[55)
o
— Avg Limit (dBulU/m)
5C
4‘:
56
o0 g
153 PRI AVt SERNENSSSSSNSSS SUOSSSON (0 SOOI T WU
25
1 18 18
Frequency (GHz)
Rorge (6H2) REU/ VB Ref/Atin  Det/Avg Tope Seecp Plo #oups/Made Label Range (@) REU/BU Ref/Attn  Det/Avg Tope Sweep Pts  ¥oupa/fode Lobel
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.19982| 37.79 | PK2 28.1 -20.5 45.39 - - 74 -28.61 180 133 H
*¥xx 12 29.71 | V1TV 28.1 -20.5 37.31 54 -16.69 - - 180 133 H
2 * *%1.35033| 35.7 PK2 28.8 -19.5 45 - - 74 -29 165 101 H
* *¥%1.35003| 24.81 | V1TV 28.8 -19.5 34.11 54 -19.89 - - 165 101 H
3 * *%1.62465| 36.61 | PK2 28.5 -18.8 46.31 - - 74 -27.69 87 111 H
* *¥%1.62504| 26.82 | VITV 28.5 -18.8 36.52 54 -17.48 - - 87 111 H
5 * *¥%1.20013| 36.33 | PK2 28.1 -20.5 43.93 - - 74 -30.07 | 235 102 \Y
* *¥%1.20003| 27.84 | V1TV 28.1 -20.5 35.44 54 -18.56 - - 235 102 \
6 *1.25011 | 34.97 | PK2 28.6 -20.4 43.17 - - 74 -30.83 134 244 Vv
*1.24996 | 24.28 | V1TV 28.6 -20.4 32.48 54 -21.52 - - 134 244 Vv
4 ***38429| 61.11 | PK2 33.5 -49.2 45.41 - - 74 -28.59 61 101 H
* *¥% 38432 | 54.74 | V1TV 33.5 -49.2 39.04 54 -14.96 - - 61 101 H
7 * *¥% 3.84315| 59.59 | PK2 33,5 -49.2 43.89 - - 74 -30.11 | 346 278 v
* *¥%3.84323| 55.37 | V1TV 33.5 -49.2 39.67 54 -14.33 - - 346 278 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

MID CHANNEL, 2441 MHz RESULTS

11:T55t Facility: UL Morrisville 2828 Sep 13 15:35:82
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Location: S-SAC
Mode: 1Tx, BPSK, 2441MHz
95 Tested by: 23567/11993
8:
Peak Limit (dBuU/m)
7:
e
~
S 65
[45)
©
~ Avg Limit (dBuU/m)
5:
45 4
1z 3 9
T R 5 -
35 TR I I Lo D P ~
Ll TR S o W
2:
1 18 18
Frequency (GHz)
Range (BHz) REW/UBN Ref/fttn  Det/fivg Type et Pis towps/ode Lobel Range (6Hz) RE/UB Ref/ftin  Det/fvg Tupe Sueep Plo  #5ups/fode Lobel
1:1-3 1M(-6dB) /381 187/1 PEAK/Pur Avg(RMS)  T7msec(futo) 6888  MAXH Horizontal 3:3-18 1MC-6dB)/38k  87/8 PEAK/Pur Avg(RMS)  S574msec(Auto) 18k HAXH Horizantal
Test Facility: UL Morrisville 2028 Sep 13 15:35:82
115 2 E
Radioted Emissions 3-Meters
= Project Number: 13337971
e Client: Raspberry Pi
Test Location: S-SAC
Mode: 1Tx, BPSK, 2441MHz
95 Tested by: 23567/11993
8:
Peak Limit (dBuU/m)
7|:
G
3 65
5 6
m
e
- Avg Limit (dBulU/m)
5:
45 5
Z 8
el : 3
35
2:
1 18 18
Frequency (GHz)
Range (6Hz) REW/UBW Ref/Atin  Dot/fivg Type Suotp Pis toupo/Mode Lobel Range (6H1z) Reld/UB Ref/Atin  Det/fvg Tupe Sueep Pls  #5upo/fode Label
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0067 |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 * *%1,19987| 39.96 | PK2 28.5 -23.7 44.76 - - 74 -29.24 197 189 H
* *%1.20006| 33.17 | VITV 28.5 -23.7 37.97 54 -16.03 - - 197 189 H
2 * *¥%1.35013| 37.85 | PK2 29 -22.9 43.95 - - 74 -30.05 12 190 H
* *¥%1.35007| 29.35 | V1TV 29 -22.9 35.45 54 -18.55 - - 12 190 H
3 * *% 1.62525| 38.68 | PK2 28.5 -22.2 44.98 - - 74 -29.02 201 197 H
* *¥1.62488| 31.01 | VITV 28.5 -22.2 37.31 54 -16.69 - - 201 197 H
6 * *¥%1.14991| 37.88 | PK2 28.4 -24 42.28 - - 74 -31.72 | 358 340 \Y
* *¥%1.14999| 28.33 | V1TV 28.4 -24 32.73 54 -21.27 - - 358 340 \
7 * *%1.20003| 39.67 | PK2 28.5 -23.7 44.47 - — 74 -29.53 348 103 1
* *%1.19999| 32.52 | VITV 28.5 -23.7 37.32 54 -16.68 - - 348 103 Vv
8 * *¥%1.62491| 38.03 | PK2 28.5 -22.2 44.33 - - 74 -29.67 195 211 \Y
* *¥%1.62496| 28.11 | V1TV 28.5 -22.2 34.41 54 -19.59 - - 195 211 \
4 * *¥% 3.90565| 45.91 | PK2 334 -32.1 47.21 - - 74 -26.79 | 321 294 H
* ** 39056 | 40.77 | V1TV 33.4 -32.1 42.07 54 -11.93 - - 321 294 H
5 * ** 1,.88138| 42.07 | PK2 34 -30.8 45.27 - - 74 -28.73 164 197 H
* *¥%4.88195| 31.88 | V1TV 34 -30.8 35.08 54 -18.92 - - 164 197 H
9 * *¥% 3.90568| 44.14 | PK2 334 -32.1 45.44 - - 74 -28.56 | 318 101 \
* *¥%3.90557| 37.33 | V1TV 334 -32.1 38.63 54 -15.37 - - 318 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HIGH CHANNEL, 2480 MHz RESULTS

| quest Facility:UL RTP Chamber C 2028 Sep 14 16:43:10
Radioted Emissions 3-Meters
185 Project Number: 13337971
Client: Rospberry Pi
Test Locotion: C-Chomber
Made: 1Tx, 8PSK, 2488MHz
95 Tested by: 23567/11993
8;
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[4s]
o
— Avg Limit (dBuU/m)
55 ‘

&
35 . nlwkc[ AJA' Wi i, s e o

45 i 3 L M
3 ioigiuapaee® g
n “Lu«M
n HW
[T

25

1 18 18
Frequency (GHz)

Renge (GHz) RBU/VBW Ref/Attn Det/Avg Type Sueep Pts  #Sups/Made Lobel Range (GHz) RBL/UBU Ref/Attn  Det/Avg Pts #Sups/Mode Label
1:123 IM(-6B)/3Bk  187/18  PEAK/Par Aug(RMS) Tlnsec(Auto) 60DB  MAXH Hari zontal 3:318 MAXH

Tupe Sueep
IHC-6eB)/308k  87/8 FEEK/Far Rug(R15)  STdmere (hute) 15k Hor izantal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2026

HORIZONTAL

11‘:T\Est Focility:UL RTP Chamber C 2028 Sep 14 16:43:18
Rodioted Emissions 3-Meters
= Project Number: 13337971
18 Client: Raspberry Pi
Test Locotion: C-Chomber
Mode: 1Tx, 8PSK, 2488MHz
95 Tested by: 23567/11993
8:
Peak Limit CdBulU/m)
75
‘e
>~
3 65
[55)
o
~ Avg Limit (dBuV/m)
5;
4:
67 8 g
35 oo a E
25
1 18 18
Frequency (GHz)
Rorge (6H2) REU/ VB! Ref/Atin  Det/Avg Tope Seecp Plo foups/Made Label Range (@) REU/BU Ref/Attn  Det/Avg Tope Sweep Pts  ¥oupa/Mode Lobel

FCC Part!5C 2.46Hz RSE.TST Rev 9.5 18 Aug 2824

VERTICAL
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |Amp/Cbl/Fltr/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 * *%1.20041| 38.54 | PK2 28.1 -20.5 46.14 - - 74 -27.86 182 143 H
*¥xx 12 31.4 | V1TV 28.1 -20.5 39 54 -15 - - 182 143 H
2 *1.25036 | 37.27 | PK2 28.6 -20.4 45.47 - - 74 -28.53 4 102 H
*1.24997 | 29.04 | V1TV 28.6 -20.4 37.24 54 -16.76 - - 4 102 H
3 * *%1.62514| 37.18 | PK2 28.5 -18.8 46.88 - - 74 -27.12 90 137 H
* *¥¥1.62511| 27.63 | VITV 28.5 -18.8 37.33 54 -16.67 - - 90 137 H
6 * *¥%1.20019| 35.83 | PK2 28.1 -20.5 43.43 - - 74 -30.57 | 238 309 \Y
* *¥%1.20004| 25.89 | V1TV 28.1 -20.5 33.49 54 -20.51 - - 238 309 v
7 *1.25037 | 34.28 | PK2 28.6 -20.4 42.48 - - 74 -31.52 225 304 \
*1.25005 | 21.86 | V1TV 28.6 -20.4 30.06 54 -23.94 - - 225 304 \'
4 * *¥% 3.96805| 60.11 | PK2 33.5 -48.3 45.31 - - 74 -28.69 61 101 H
* *¥% 3968 | 54.97 | V1TV 33.5 -48.3 40.17 54 -13.83 - - 61 101 H
5 * *¥% 4,95988| 59.35 | PK2 34 -47.4 45.95 - - 74 -28.05 144 266 H
* ** 4,96 49.86 | V1TV 34 -47.4 36.46 54 -17.54 - - 144 266 H
8 * ** 396804| 58.56 | PK2 33.5 -48.3 43.76 - - 74 -30.24 350 321 \'
* **¥ 3968 | 52.27 | V1TV 33.5 -48.3 37.47 54 -16.53 - - 350 321 Vv
9 * *¥% 496011| 58.3 | PK2 34 -47.4 44.9 - - 74 -29.1 196 262 v
* *% 4,95999| 48.24 | V1TV 34 -47.4 34.84 54 -19.16 B - 196 262 Vv

* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1TX Antenna 2 MODE

BANDEDGE (LOW CHANNEL, 2402 MHz)

HORIZONTAL RESULT
12;'(&51: Facility: UL Morrisville 26828 Sep 19 23:88:55
Restricted Bandedge
15 Project Number: 13337971

Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2402MHz
185 Tested by: 23567/11993

g5

- A

‘
2 . |
5 Peak Limit (dBuU/m) E \
.
S 7 /
[s5]
- l
|
E)K
55 Average Limit (dBulymd
2
Y POPYS G NP PR VIV VR AR PPRLH (URVRT WLV Y G FRRMTAI (W UVH AW RO Y R AU OO
1 At 0 i A 6 S SO OSBRSS SO S S SR St A \ .
4 [
2
3!:
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REW/VBW Ref/Atin  Det/fvg Typs Sweep Pts  #oups/fode Label Ronge (6Hz) RBU/UBU Ref/Attn  Det/fvg Tupe Susep Pts  t5ups/Made  Label
1:2.31-2.415 IM(-6dB) /M 187/18 PEAK/Pur Avg(RMS)  2BrsecCAuto) B3B8 MAKH Horizontal 2:2.31-2.415 1M(-6dB)/ 368 87/10 PEAK/Volt Avg 2sec(Auto) 8008  65/MAXH Horizonto

Low Channel Bandedge - H.TST Rev 9.5 12 Jun 20819

Marker| Frequency | Meter | Det | AT0062 |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 [4075 | Pk | 318 -24.4 48.15 - - 74 -2585] 337 | 118 [ H

2 |***2.38668] 4298 | Pk | 318 -24.4 50.38 - - 74 -2362] 337 | 118 [ H

3 ***239 [30.26 |viTv| 318 -24.4 37.66 54 -16.34 - - 337 | 118 [ H

4 [***2.38954] 30.51 |viTv| 31.8 -24.4 37.91 54 -16.09 - - 337 | 118 | 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: R13337971-E8 DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1EKTest Focility: UL Morrisville 2028 Sep 19 23:13:24
Restricted Bandedge
= Project Number: 13337971
1 Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
@5 Tested by: 23567/11993
g5
85
E Peak Limit CdBulU/m)
3 s
@
N
65
55 Average Limit C(dBulym>
2
o 1
o
45
3 3
O
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/VBW Ref/Atin  Det/fvg Tupe Sweep Pts  #Swps/Mode Laobel Ronge (GHz) RBU/VBW Ref/Attn  Det/fvg Tupe Swaep Pts  #Sups/Made  Label
Low Channel Bondedge - U.TST Rev 9.5 12 Jun 2019

Marker| Frequency | Meter | Det | AT0062 |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 | 4149 | Pk | 31.8 -24.4 48.89 - - 74 -2511| 135 | 156 | V

2 |***235958| 43.48 | Pk | 317 -24.5 50.68 - - 74 -2332| 135 [ 156 | V

3 ***239 | 3041 |VITV| 31.8 -24.4 37.81 54 -16.19 - - 135 [ 156 | V

4 |***238778 32.42 |viTV| 318 -24.4 39.82 54 -14.18 - - 135 | 156 | 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

BANDEDGE (HIGH CHANNEL, 2480 MHz)

HORIZONTAL RESULT

_Test Facility: UL Morrisville

12

20828 Sep 208 B@:32: 39

115

Restricted Bandedge
Project Number: 13337971

Client: Raspberry Pi
Test Location: N-SAC

Mode: 1Tx, 8PSK, 2488MHz
185 Tested by: 23567/119393
gl:
85 X
e _
~ Peak Limit CdBuU/m)
3 75
o
N
61: \
Average Limit CdBLU/m)
55 | g t d
45 ‘
) g . 4 . -
B — — 8
2.46 18, 3MH=/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU Ref/Atin  Det/Avg Tups Sueep Pts  #5ups/Mode Label Ronge (6H2) REW/UBW Ref/Attn  Det/Avg Typs Suaep Pts  #5ups/fade  Label
1:2.46-2.563 IM(-6dB)/IM 187/18 PEAK/Pur Avg(RMS)  2BnsecCAuto) 8860  MAXH Horizontal 2:2.46-2.563 1M(-6d8) /360 a7, PEAK/Volt Avg 2sec(Auto) 8@08  65/MAXH Horizontal - A
High Channel Bondedge - H.TST Rev 9.5 12 Jun 2819
Marker| Frequency | Meter | Det | AT0062 |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 | 39.37 | Pk 32.4 -24.2 47.57 - - 74 -26.43 92 133 H
2 **2.50968 | 43.07 Pk 32.5 -24.2 51.37 - - 74 -22.63 92 133 H
3 * *¥% 24835 | 29.98 |VITV 324 -24.2 38.18 54 -15.82 - - 92 133 H
4 **2.51967 | 30.29 |V1TV 32.5 -24.2 38.59 54 -15.41 - - 92 133 H

* - indicates frequency in CFR47 Pt
** - indicates frequency in Taiwan N
Pk - Peak detector

15/ 1C RSS-Restricted Band
CC LP0002 Restricted Band

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13337971-E8 DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1EKTest Focility: UL Morrisville 2028 Sep 2B B88:41:58
Restricted Bandedge
= Project Number: 13337971
1 Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2488MHz
185 Tested by 23567/11993
9:
35
< Peak Limit CdBuU/im)
3 s
o
M
6|:
55 ‘ Avercge Limit CdEuU/m)
4;
3.2
3:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GH2) REI/VEN Ref/Attn  Det/Avg Tupe Sweop Pto  Fowps/fods  Labol Ronge (6H2) REW/UEH Ref/fttn  Det/Avg Type Sueep Pts  #oupo/fiode Lobel
High Channel Bandedge - U.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0062 |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 | 4424 | Pk | 324 -24.2 52.44 - - 74 2156 | 139 | 127 | Vv

2 |***248382|43.75 | Pk | 324 -24.2 51.95 - - 74 -2205| 139 | 127 | V

3 | ***2.4835 | 30.96 [ViTV| 32.4 -24.2 39.16 54 -14.84 - - 139 [ 127 | vV

4 |***248859( 31.71 [VITV| 325 -24.2 40.01 54 -13.99 - - 139 | 127 | vV
* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, 2402 MHz RESULTS

11KTest Facility: UL Morrisville 2028 Sep 19 23:19:28
Rodiated Emissions 3-Meters
= Project Number: 13337971
10 Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
(=1} Tested by: 23567/113993
85
Peak Limit (dBuU/m)
75
e
3 5
5 b6
@
o
~ Avg Limit CdBuUU/m)
55
45 b
2 3 LA ““MW
Cf ’T 4 . o R )
35 o | ‘I o Ak ik S R sl
VI e Gl =
25
1 18 18
Frequency (GHz)
Ronge (6M2) EEIVEN Ref/Atin  Dot/Avg Tupe Sucep Pis  Foups/lode  Lobel Ronge (612) REW/VRI Ref/ftin  Det/fvg Tupe Seep Pis  Fups/fode  Label
1173 INC-6B)/30  1B/1B PEAK/Pur Avg(RHS)  77mcec(Auto) 6088 MAXH Horizental | 3:3-18 IH(-6c8)/30k 87/ PERK/Fur Avg(RMS)  STmcacthuta) 18k MAKH Horizontal

FCC Part!15C 2.4GHz RSE.TST

Rev 9.5 12 Jun 2819

HORIZONTAL

VERTICAL

11KTest Facility: UL Morrisville 2028 Sep 19 23:19:28
Radiated Emissions 3-Meters
185 PréJEct Number 133?7971
Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
a5 Tested by: 23567/113993
85
Peak Limit (dBuU/m)
75
‘e
3 5
S =}
@
o
~ Avg Limit CdBuUU/m)
55
45 a]
7 g 0 18
g o o Q
o ISR NN OSSR 1P~ oo st SR
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UB Ref/Atin  Det/Avg Tupe Sucep Pts  fowps/fode  Lobel Range (6H2) REW/UEN Ref/fittn  Det/Avg Tupe Suecp Pts  fups/flade Label
FCC Port{SC 2.4GHz RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.20009| 39.9 PK2 28.7 -26 42.6 - - 74 -31.4 126 177 H
*¥xx 12 33.06 | V1TV 28.7 -26 35.76 54 -18.24 - - 126 177 H
2 *1.24971 | 41.32 | PK2 29.1 -25.8 44.62 - - 74 -29.38 | 349 138 H
*1.25005 | 36.22 | V1TV 29.1 -25.8 39.52 54 -14.48 - - 349 138 H
3 * **1.44082| 42.49 | PK2 28.3 -25 45.79 - — 74 -28.21 351 150 H
* *¥¥1.44115| 35.77 | V1TV 28.3 -25 39.07 54 -14.93 - - 351 150 H
4 * *¥%1.62502| 39.48 | PK2 28.2 -24.5 43.18 - - 74 -30.82 | 254 133 H
* *¥%1.62505| 31.04 | V1TV 28.2 -24.5 34.74 54 -19.26 - - 254 133 H
6 * *%1.20013| 40.5 PK2 28.7 -26 43.2 - — 74 -30.8 271 103 Vv
* *%1.20008| 34.53 | VIiTV 28.7 -26 37.23 54 -16.77 - - 271 103 Vv
7 * *¥%1.44139| 41.33 | PK2 28.3 -25 44.63 - - 74 -29.37 162 128 \Y
* *¥%1.44126| 34.21 | V1TV 28.3 -25 37.51 54 -16.49 - - 162 128 \
8 * *¥% 3.54695| 41.41 | PK2 33.1 -32.6 41.91 - - 74 -32.09 105 163 v
* *¥%3.54649| 28.5 | V1TV 33 -32.6 28.9 54 -25.1 - - 105 163 \Y
9 * ** 3.84317| 46.38 | PK2 33.7 -32.4 47.68 - - 74 -26.32 347 106 Vv
* %% 3.84325| 40.37 | V1TV 33.7 -32.4 41.67 54 -12.33 - - 347 106 Vv
10 * *¥% 480426 42.7 | PK2 34.3 -31.5 45.5 - - 74 -28.5 283 102 \
* *¥%4.8039 | 30.78 | V1TV 34.3 -31.5 33.58 54 -20.42 - - 283 102 \Y
5 2.4189 36.34 Pk 31.9 -24.4 43.84 - - - - 0-360 | 102 H

* - 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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

MID CHANNEL, 2441 MHz RESULTS

11KTest Facility: UL Morrisville 2028 Sep 19 22:097:17
Rodiated Emissions 3-Meters
= Project Number: 13337971
10 Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2441MHz
(=1 Tested by: 23567/113993
85
Peak Limit (dBuU/m)
75
e
3 5
S =}
@
o
~ Avg Limit CdBuUU/m)
55
45 2 m
1 T 3
4 L
"
35 I O PO O O Y o PP AP e AR——
el bt
25
1 18 18
Frequency (GHz)
Ronge (6Hz) EEVEN Ref/tin  Dot/Avg Tupe Sucep Pis  Foups/lode  Lobel Ronge (6H2) REW/VR Ref/ftin  Det/fvg Tupe Sueep Pis  Hups/fode Label
1173 INC6B)/30  1BT/1B PEAK/Por Avg(RHS)  77neec(Auto) 6088 MAXH Horizental | 3:3-18 1H(-6c8)/30k 87/ PERK/Fur Avg(RMS)  STmcacthuta) 18k MAKH Horizontal

FCC Part15C 2.4GHz RSE.TST

Rev 9.5 12 Jun 20819

HORIZONTAL

VERTICAL

11KTest Facility: UL Morrisville 20828 Sep 19 22:47:17
Radiated Emissions 3-Meters
185 Pr‘:\x\ject Number 133?7971
Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2441MHz
a5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 5
S =}
@
o
~ Avg Limit CdBuUU/m)
55
5
! 5 8 g 9
&) 7 o o
o
35
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UB Ref/Atin  Det/Avg Tupe Sueep Pts  fowps/fode  Lobel Ronge (6H2) REW/UEN Ref/fittn  Det/Avg Tupe Suecp Pts  fups/flade Label
FCC Port{SC 2.4GHz RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * **1.1497| 39.64 | PK2 28.1 -26.4 41.34 - - 74 -32.66 156 286 H
* **1.15005| 28.99 | VITV 28.1 -26.4 30.69 54 -23.31 - - 156 286 H

2 *1.25039 | 40.84 | PK2 29.1 -25.8 44.14 - - 74 -29.86 164 248 H
*1.25001 | 35.05 | V1TV 29.1 -25.8 38.35 54 -15.65 - - 164 248 H

3 * %% 1.3497 | 38.17 | PK2 29.5 -25.3 42.37 - — 74 -31.63 343 304 H
* **1.35 27.15 | V1TV 29.5 -25.3 31.35 54 -22.65 - - 343 304 H

4 * *¥%1.62444| 39.32 | PK2 28.2 -24.5 43.02 - - 74 -30.98 122 362 H
* *¥%1.62503| 30.32 | V1TV 28.2 -24.5 34.02 54 -19.98 - - 122 362 H

5 * **1.15023| 42.17 | PK2 28.1 -26.4 43.87 - — 74 -30.13 270 106 1
* *%1.15001| 36.81 | VITV 28.1 -26.4 38.51 54 -15.49 - - 270 106 Vv

6 *1.25006 | 41.71 | PK2 29.1 -25.8 45.01 - - 74 -28.99 7 192 Vv
*1.25003 | 36.16 | V1TV 29.1 -25.8 39.46 54 -14.54 - - 7 192 \

7 * *¥% 1.35026| 38.63 | PK2 29.5 -25.3 42.83 - - 74 -31.17 | 259 127 v
* *¥%1.35003| 29.96 | V1TV 29.5 -25.3 34.16 54 -19.84 - - 259 127 V

8 * ** 390574| 44.27 | PK2 33.6 -31.8 46.07 - - 74 -27.93 339 102 Vv
* *¥% 3.90563| 37.24 | V1TV 33.6 -31.7 39.14 54 -14.86 - - 339 102 \Y

9 * *¥% 4.88214| 43.64 | PK2 34.1 -31.4 46.34 - - 74 -27.66 | 358 123 \
* *% 4.88194| 32.96 | V1TV 34.1 -31.4 35.66 54 -18.34 - - 358 123 \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: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

HIGH CHANNEL, 2480 MHz RESULTS

11KTest Facility: UL Morrisville 2028 Sep 20 81:18:82
Rodiated Emissions 3-Meters
= Project Number: 13337971
10 Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 248BMHz
(=1 Tested by: 23567/113993
85
Peak Limit (dBuU/m)
75
e
3 5
S =}
@
o
~ Avg Limit CdBuUU/m)
55
45
18 4 btodio
L
35l Hﬂ\? [ D ‘ TPV RO,
W U e
25
1 18
Frequency (GHz)
Ronge (6Hz) EEVEN Ref/tin  Dot/Avg Tupe Sucep Pis  Foups/lode  Lobel Ronge (6H2) REW/VR Ref/ftin  Det/fvg Tupe Sueep Pis  Hups/fode Label
1173 INC6B)/30  1BT/1B PEAK/Por Avg(RHS)  77neec(Auto) 6088 MAXH Horizental | 3:3-18 1H(-6c8)/30k 87/ PERK/Fur Avg(RMS)  STmcacthuta) 18k MAKH Horizontal

FCC Part15C 2.4GHz RSE.TST

Rev 9.5 12 Jun 20819

HORIZONTAL

11KTest Facility: UL Morrisville 2028 Sep 28 a1:18:82
Radiated Emissions 3-Meters
185 PT‘D‘JEC*_ Number 133?7971
Client: Rospberry Pi
Test Location: N-SAC
Mode: 1Tx, 8PSK, 248BMHz
a5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 5
S =}
@
o
~ Avg Limit CdBuUU/m)
55
45 é 778 g
50 o o a
=}
35
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UB Ref/Atin  Det/Avg Tupe Sueep Pts  fowps/fode  Lobel Ronge (6H2) REW/UEN Ref/fittn  Det/Avg Tupe Suecp Pts  fups/flade Label
FCC Port{SC 2.4GHz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13337971-E8

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0062 |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 * *%1.20004| 38.08 | PK2 28.7 -26 40.78 - - 74 -33.22 122 371 H
* *%1.20002| 28.65 | VITV 28.7 -26 31.35 54 -22.65 - - 122 371 H

2 *1.25007 | 41.36 | PK2 29.1 -25.8 44.66 - - 74 -29.34 128 103 H
*1.25007 | 35.67 | V1TV 29.1 -25.8 38.97 54 -15.03 - - 128 103 H

3 * *%1.62521| 40.26 | PK2 28.2 -24.5 43.96 - — 74 -30.04 137 119 H
* *¥1.62505| 32.09 | VIiTV 28.2 -24.5 35.79 54 -18.21 - - 137 119 H

4 * %% 1.35014| 39.84 | PK2 29.5 -25.3 44.04 - - 74 -29.96 168 149 H
* *¥%1.35003| 31.76 | V1TV 29.5 -25.3 35.96 54 -18.04 - - 168 149 H

5 * *%1.20012| 40.18 | PK2 28.7 -26 42.88 - - 74 -31.12 13 214 Vv
* *%1.20001| 32.82 | VIiTV 28.7 -26 35.52 54 -18.48 - - 13 214 Vv

6 *1.2504 | 40.79 | PK2 29.1 -25.8 44.09 - - 74 -29.91 0 217 \Y
*1.25005 | 34.55 | V1TV 29.1 -25.8 37.85 54 -16.15 - - 0 217 \

7 * *¥% 3.68154| 41.21 | PK2 33.1 -31.8 42.51 - - 74 -31.49 | 317 263 v
* ** 36799 | 28.45 | VITV 33.1 -31.8 29.75 54 -24.25 B B 317 263 Vv

8 * *¥*¥ 396811| 44.64 | PK2 33.6 -32 46.24 - - 74 -27.76 178 210 Vv
* *¥% 3.96802| 38.68 | V1TV 33.6 -32 40.28 54 -13.72 - - 178 210 \Y

9 * *¥% 4,.95993| 45.55 | PK2 34.1 -32.4 47.25 - - 74 -26.75 263 122 \
* *¥%4.95997| 35.68 | V1TV 34.1 -32.4 37.38 54 -16.62 - - 263 122 V

* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

10.2. WORST CASE BELOW 30MHZ

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).

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to
those in RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table)
using the free space impedance of 377Q. For example, the measurement frequency 31.22 kHz
resulted in a level of -23.58 dBuV/m, which is equivalent to -23.58-51.5= -75.08 dBuA/m, which
has the same margin, -61.3 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit.

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION) — Antenna 1

ogTest Focility: UL Morrisville 2020 Sep 17  14:54:59
RF Emissians
Project Number: 13337971
58 Client:Rospherry Pi
Test Location: S-SAC
Mode: 1 Tx GFSK, lWorst Case
46 Tested by: 18289 / 46722
34 T iy e FCC IS TP09 Ui e T eds 5
T T
o —
822
) \
< —
2 1B
S Mg ]
Bt
o
o

- s 7
1
14 o %M M W ; i 32 "
B - 8
e B s

ezl B 1 19 30

Frequency (MHz)
Foups/Mode  Label Range (PFz) REW/UB Ref/Attn  Det/ivg Type Sweep Pts Fups/Mode Label

Range (HHz) REU/VBH Ref/Attn  Det/fvg Tupe Sueep Pts

1:.883-.15 208(-6dB)/3k  187/18 PEAK/Vnlt fvg 14msec(futo) 2081 MAXH B degrees

2:.15-.49 Ok (-6dB) /188 97/18 PEAK/Valt fvg InsecCAuto) 2081  MAXH 0 degrees. 7:.089-.15 200(-6dB) /3 107/18 PERK/Vol ¢ fvg 14nsec(

3:.45-30 Sh(-6d8)/1BB 9718 PEAKAalt fvg {Bnsec(futo) |4k MAYH 8 degrees 8:.15-.43 GR(-6dB)/ 108k 97/1B  PERK/Uolt fug fnsecf
9:.43-38 9k(-6dB)/188k  97/18 PERK/Uolt Avg

2001 MAXH Flat.

2681 MAXH Flat
IBnsec(Auto) 14k HAXH Flat.

ANTENNA- THREE ORIENTATIONS
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

Below 30MHz Data

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

5 .03122 43.12 Pk 13.2 1 -80 -23.58 37.72 57.72 -61.3 | 0-360
9 .05813 39.89 Pk 11.5 1 -80 -28.51 32.32 52.32 -60.83 | 0-360
1 .06168 40.2 Pk 11.4 1 -80 -28.3 31.8 51.8 -60.1 | 0-360
6 .15485 47.18 Pk 10.8 1 -80 -21.92 23.81 43.81 -45.73 | 0-360
2 .17703 46.31 Pk 10.8 i -80 -22.79 22.64 42.64 -45.43 | 0-360
10 .20551 43.88 Pk 10.8 1 -80 -25.22 21.35 41.35 -46.57 | 0-360
11 .80409 32.43 Pk 10.8 .2 -40 3.43 29.5 - -26.07 | 0-360
3 1.24888 28.65 Pk 11 2 -40 -.15 25.67 - -25.82 | 0-360
7 1.5693 26.2 Pk 11.1 .2 -40 -2.5 23.69 - -26.19 | 0-360
12 13.5596 21.05 Pk 10.4 7 -40 -7.85 29.54 - -37.39 | 0-360
4 13.56171 18.05 Pk 10.4 7 -40 -10.85 29.54 - -40.39 | 0-360
8 13.56171 17.76 Pk 10.4 7 -40 -11.14 29.54 - -40.68 | 0-360

Pk - Peak detector
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION) — Antenna 2

78Test Facility: UL Morrisville 2020 Sep 17 13:21:16
RF Emissions
58 Project Number: 13337971
Client:Rospherry Pi
Test Locotion: 5-SAC
I Mode: 1Tx GFSK, Worst Case
46 Tested by: 19289 / 46722
34 B
— . FCCT57209 Timi €1 (dBUl/m)
L i
- \‘
[}
3 22
€ \\
b
2 1
[n}
=
o -2
[as}
o
-14
e .
‘ 8 -
o6 MW o W% -
B
1 a0
-38 T
Nzl B 1 [1E] 30
Frequency (MHz)
Ronge (FHz) RBU/UBH Ref/Attn  Det/fvg Tupe Sueep Pts #oups/Node Label Range (MHz) RBU/UBY Ref/Attn  Det/Avg Type Seep Pts #ups/ode Label
1:.809-.15 208(-6dB)/3k  187/18 PEAK/Unlt fAvg 14nsec(Auto) 2081 MAXH 0 degrees i} 3 dB), ) F 0| q ) Xt e
2:.15-.49 Ok(-6dB)/18Bk 97/18 PEAK/Ualt fAvg lnsecCAuto) 2081  MAXH degrees 200(-6dB)/3  107/18 PERK/ol t Avg 1dmsec(Auto) 2001  MAXH Flat
3:.43-38 9 (-6dB)/ 188k  97/18 PEAKAValt fAvg {bmsec(futo) |4k MAXH 0 degrees 9k(-6dB)/108k  97/10 PEAK/Valt fvg nsec(futo) 2881 MAXH Flat
A [ K 14 L 7 [ 90 degre 9k(-6d6)/108k 97/10 PERK/Uolt fvg IBnsec(Auto) 14k MAXH Flat
18 9 (-6dB) /18 97 K m it

ANTENNA- THREE ORIENTATIONS
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

Below 30MHz Data

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

8 .032 43.69 Pk 13.1 1 -80 -23.11 37.5 57.5 -60.61 | 0-360
4 .06303 38.58 Pk 11.4 1 -80 -29.92 31.61 51.61 -61.53 | 0-360
1 .12899 32.87 Pk 10.9 1 -80 -36.13 25.39 56.13 -61.52 | 0-360
5 .19301 44.96 Pk 10.8 1 -80 -24.14 21.89 41.89 -46.03 | 0-360
2 .38452 39.91 Pk 10.6 i -80 -29.39 15.91 35.91 -45.3 | 0-360
9 .39854 39.39 Pk 10.6 1 -80 -29.91 15.59 35.59 -45.5 | 0-360
6 .6207 34.79 Pk 10.8 .2 -40 5.79 31.75 - -25.96 | 0-360
10 95165 31.11 Pk 11 2 -40 2.31 28.03 - -25.72 | 0-360
3 13.5596 19.38 Pk 10.4 7 -40 -9.52 29.54 - -39.06 | 0-360
7 13.5596 20.39 Pk 10.4 7 -40 -8.51 29.54 - -38.05 | 0-360
11 13.56171 20.4 Pk 10.4 7 -40 -8.5 29.54 - -38.04 | 0-360
8 .032 43.69 Pk 13.1 1 -80 -23.11 37.5 - -60.61 | 0-360

Pk - Peak detector
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

10.3. WORST CASE BELOW 1 GHZ

Antenna 1
goTest Feeility: UL Morrisville 20208 Sep 17 15:19:50
Rodiated Emissions - 3 Meters
= Project Number: 13337971
8 Client:Raspberry Pi
Test Location: 5-SAC
Mode: 1Tx GFSK, Worst Case
75 Tested by: 19289 / 46722
65
51:
/_E\ ’7
~
3 A5 EPR TR T CHB U R f
2 3 5
el q
- a 7
1 q
ZKM W“ ‘ J M‘ ¥
- ", porstiond WA
» A.’\L Juiras bdSal uw
it
=
38 168 16686
Frequency (MHz)
Ronge (MHz) RBU/VBI Ref/fttn  Det/Avg Type Sweep Pts  #Sups/Mode  Label Range (MHz) RBW/UBW Ref/fttn  Det/fvg Type Sueep Pts  #Sups/Mode Lobel
1230208 128k(-68)/IM 97/18  PEAK/LogPar-Video lnsec(huto) 4080 MAXH Hor i zantal 3:200- 1000 128k(-68)/1H 97/18  PEAK/LogPur-Video dnsec(iuto) BB HAXH Hor izontal
gﬁTest Facility: UL Morrisville 2028 Sep 17 15:19:58
Radiated Emissions - 3 Meters
- Project Number: 13337971
8 Client:Raspberry Pi
Test Location: S5-SAC
Mode: 1Tx GFSK, Worst Case
75 Tested by: 19289 / 46722
65
51:
/_E\ ’7
~
> 4‘: I
S5 OFR LT CaB T i G
e [ S £
3 cf 3
35 8 - 1 2
o) [e)
g 7 M\N A? [ e iy L
) 7 Ny e T ot
) ) a ‘ N R ‘q‘ " W
Mg fLERY s If § M
Ny [ S el h\\“w’M‘\‘v\MWW Mr w" il W'M
iy
W M"“W*‘w‘n“"\"’
=
38 168 16686
Frequency (MHz)
Range (HHz) REU/VB Ref/Attn  Det/fvg Type Sueep Pts dSupe/ode Label Range (HHz) RBU/UB Ref/Attn  Det/fvg Type Sueep Pte #Sups/Mode Label
f ( I 97/1 K/L ur 0 ec(futo) 4000 MAX Jer al 4,20 oA 2Bk dB). 9 "EAK/LogP ide In fuf 8 MAXH \ L=
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

Below 1GHz DATA

Marker Frequency Meter Det | AT0081 | Amp/Cbl | Corrected | QPkLimit | Margin | Azimuth | Height | Polarity
(MHz) Reading AF (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
5 ** 875.0211 36.38 Qp 28 -26 38.38 46.02 -7.64 118 171 H
11 * *¥% 333.3173 39.78 Pk 20.1 -28.7 31.18 46.02 -14.84 0-360 200 \
6 41.648 41.35 Pk 18.9 -31.3 28.95 - - 0-360 101 \Y
7 104.0967 41.2 Pk 17.5 -30.5 28.2 B B 0-360 101 1
1 149.1583 43.04 Pk 18.7 -30 31.74 - - 0-360 299 H
8 151.1138 45.47 Pk 18.6 -30 34.07 - - 0-360 101 Vv
2 208.3011 47 Pk 16.6 -29.4 34.2 - - 0-360 200 H
9 208.3011 52.22 Pk 16.6 -29.4 39.42 B B 0-360 101 1
3 291.7119 50.7 Pk 19.3 -28.8 41.2 - - 0-360 101 H
10 291.7119 49.87 Pk 19.3 -28.8 40.37 - - 0-360 200 \Y
4 319.6155 44.17 Pk 20 -28.8 35.37 - - 0-360 101 H
12 625.0553 35.87 Pk 25.4 -27.2 34.07 - - 0-360 101 \Y
13 916.6932 34.26 Pk 28.5 -25.4 37.36 - - 0-360 200 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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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

Antenna 1

gcTest Focility: UL Morrisville 26828 Sep 17 12:22:39
Radiated Emissions - 3 Meters
= Project Number: 13337971
8 Client Raspberry Pi
Test Locatian: 5-SAC
Mode: 1Tx GFSK. Warst Case
Vi Tested by: 18289 / 46722
o5l
55|
£ 4 (
é A5 PR T T TaBu m =] t 5
K 3 5 &
35 5 2 2T
Eﬁw ”%(ﬂ‘ M}d\. . MMW
o ,, . " W
“"Wlwm ﬂ T RARYIS TN P
5
30 g 1868
Frequency (MH=z3
Range_(Ti2) o Vel Rel/Attn  Det/fvg Tupe Siaep Pts  foms/Mode  Label Rorge (Hiz) REW/ VW Ref/Aitn Det/fvg Tue Sneen Pis  FwpoMade Label
1230206 120 (-EBI/H G718 PEK/LogPur-Uidse  futa 088 HarH Har izontal 3:200- 168 120k(-5B) /I TI/1B PECK/LogPu-Uidsa  huto g HiH Hor izontal
gcTest Focility: UL Morrisville 26828 Sep 17 12:22:39
Radiated Emissions - 3 Meters
= Project Number: 13337971
8 Client Raspberry Pi
Test Locatian: 5-SAC
Mode: 1Tx GFSK. Warst Case
75 Tested by: 18289 / 46722
o5l
55|
- 18 ’7
A =
£ ‘ 12
tg WERTCTm T T L aent ) ) 1
Z g 13 k4
5 g ;
3 E
: T A |
25 I i ’.IWM 1 ‘* ‘ L
15 WW ]
5|
30 5] 1868
Frequency (MH=z3
Tange D) W E Ref/Atin  Dei/fvg Tupe Syer Pre  Tome/fode  Label Torge (M) REWVEH Faffiin Det/fvg Toe Seen Pis  Fwpofiade Label
2:30-285 12 (EBI/H G718 PEK/LogPur-Vidse  futa 008 HArH lartical 4:200- 1683 120k(-6B) /I /1B PECK/LogPu-Uidss  huto aan  HH Uartizal
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

Below 1GHz DATA

Marker Frequency Meter Det | AT0081 | Amp/Cbl | Corrected | QPkLimit | Margin | Azimuth | Height | Polarity
(MHz) Reading AF (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)

1 * *¥%125.0121 44.33 Pk 20.1 -30.3 34.13 43.52 -9.39 0-360 200 H
9 * *¥%125.0121 41.74 Pk 20.1 -30.3 31.54 43.52 -11.98 0-360 101 \
3 * *% 250.0065 47.74 Pk 17.6 -29.1 36.24 46.02 -9.78 0-360 101 H
5 * *¥% 3333173 44.67 Pk 20.1 -28.7 36.07 46.02 -9.95 0-360 101 H
6 **777.9251 37.77 Pk 27.2 -26.6 38.37 46.02 -7.65 0-360 200 H
7 ** 875.0092 37.57 Qp 28 -26 39.57 46.02 -6.45 284 102 H
11 * *¥* 250.0065 51.29 Pk 17.6 -29.1 39.79 46.02 -6.23 0-360 101 \

41.6905 38.99 Pk 18.8 -31.3 26.49 - - 0-360 101 \Y
2 208.3011 56.35 Pk 16.6 -29.4 43.55 - - 0-360 101 H
10 208.3011 63.31 Pk 16.6 -29.4 50.51 - - 0-360 101 \Y
4 291.7119 55.23 Pk 19.3 -28.8 45.73 - - 0-360 101 H
12 291.7119 55.17 Pk 19.3 -28.8 45.67 B B 0-360 200 1
13 600.052 39.99 Pk 24.4 -27.5 36.89 - - 0-360 101 Vv
14 916.6932 34.21 Pk 28.5 -25.4 37.31 - - 0-360 101 Vv

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

Qp - Quasi-Peak detector
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

Antenna 2

QSTest Foacility: UL Morrisville 2828 Sep 17 15:19:58
Radioted Emissions - 3 Meters
= Project Number: 13337971
8 Client:Raspberry Pi
Test Location: S5-SAC
Mode: 1Tx GFSK, Worst Case
75 Tested by: 19289 / 46722
65
5‘:
/_E\ ’7
~
33 4': WFRTTEmT T Capaul7m f
2 3 5
e q
; 4 1l
35 1 & I
ZKW % | ‘ J wh
. , st WA
“,_’\L Juirbisrtan bt W
=
30 1849 180868
Frequency (MHz)
Range (HHz) REW/B Ref/Attn  Det/fvg Type Sueep Pts  dSupe/ode Label Range (HHz) RBU/UB Ref/Attn  Det/Avg Tuype Sueep Pte  #Sups/Mode Label
1:38-288 120k(-68)/IM /1B PeAK/LogPur-Video  Tnsec(huto) 4988 PAKH Horizartal 3:208-1000 BB/ 91/18 PERK/LoPur-Video Jmeecthute)  BBGD A Hor izortal
quest Foacility: UL Morrisville 2828 Sep 17 15:19:58
Radioted Emissions - 3 Meters
= Project Number: 13337971
3 Client:Raspberry Pi
Test Location: S-SAC
Mode: 1Tx GFSK, Worst Case
75 Tested by: 19289 / 46722
65
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S WFRTTEmTE T Capaul7m J 8
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38 1868 1860
Frequency (MHz)
Fonge (P> REU/VB Ref/Attn  Det/fvg Tuype Sueep Pte  ¥Spo/Mode Label Range (HHz) REW/UB Ref/Attn  Det/Aug Type Sueep Pl #oups/ode  Lobel
2:30-20 6@/ 1N 97/1 PEAK/LogPurVideo  fnsec(huto) 4888 MAXH Jertical 4,200~ 100 20k (-6B)/ 1M 97 PERK/LogPar—Uideo  Jnsec(futo) 8 aH Usrtica
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

Below 1GHz DATA

Marker Frequency Meter Det | AT0081 | Amp/Cbl | Corrected | QPkLimit | Margin | Azimuth | Height | Polarity
(MHz) Reading AF (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
5 ** 875.0211 36.38 Qp 28 -26 38.38 46.02 -7.64 118 171 H
11 * **333.3173 39.78 Pk 20.1 -28.7 31.18 46.02 -14.84 0-360 200 V
6 41.648 41.35 Pk 18.9 -31.3 28.95 - - 0-360 101 V
7 104.0967 41.2 Pk 17.5 -30.5 28.2 - - 0-360 101 V
1 149.1583 43.04 Pk 18.7 -30 31.74 - - 0-360 299 H
8 151.1138 45.47 Pk 18.6 -30 34.07 - - 0-360 101 V
2 208.3011 47 Pk 16.6 -29.4 34.2 - - 0-360 200 H
9 208.3011 52.22 Pk 16.6 -29.4 39.42 - - 0-360 101 V
3 291.7119 50.7 Pk 19.3 -28.8 41.2 - - 0-360 101 H
10 291.7119 49.87 Pk 19.3 -28.8 40.37 - - 0-360 200 V
4 319.6155 4417 Pk 20 -28.8 35.37 - - 0-360 101 H
12 625.0553 35.87 Pk 25.4 -27.2 34.07 - - 0-360 101 V
13 916.6932 34.26 Pk 28.5 -25.4 37.36 - - 0-360 200 \Y

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

Qp - Quasi-Peak detector
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

10.4. WORST CASE 18-26 GHZ

Antenna 1
|gTest facility: UL Morrisville 2020 Sep 18  18:51:56
Radioted Emissions 3-Meters
185 Project Number: 13337971
Client:Raspberry Pi
Test Locotion: S-SAC
Mode:1Tx, GFSK, lWorst Case
95 Tested by: 23567/11993
8|:
75k-Peak L init LdBul/n
e
3 5
s 6
w
2
sslAverogs Linit (dBuV/m)
45
35
2|:
18 26.5
Frequency (GHz)
e (B RE11/UBl Ref/Attn  Det/Avg Tupe Sueep Pts  #Supc/ode  Label Range (ehz) REW/UBI Ref/Attn  Det/ivg Type ) Pte  #oups/Mode Lobel
1:16-26.5 INC-6dB)/3H 9972 PEAK/Pir Avg(RS)  1Ensec(Auto) 18k MAKH Horizantal
115Test focility: UL Morrisville 20828 Sep 18 18:51:56
Rodioted Emissions 3-Meters
185 PFQJEDt Number: \3337971
Client:Raspberry Pi
Test Location: 5-SAC
Mode:1Tx, GFSK, lWorst Case
95 Tested by: 23567/11993
8|:
75k-Feak. Linit LdBUM/m
‘e
~
3 65
o
S
55l fveroge Linit (dBul/m)
45,
35
2‘:
18 26.5
Frequency (GHz)
Ronge (6) RBU/UBH Ref/Attn  Det/Avg Tupe Sueep Pts  #wpe/ode Label Range (Ghiz) REW/UB Ref/Attn  Det/ivg Type Sucep Pte  #ups/Mode Label
2:18-26.5 NCEB)/N 9972 PERK/Pir- hg(RHS)  1Ensec(iuto) 18k MAXH Uertical
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

18 — 26GHz DATA

Marker| Frequency | Meter | Det | AT0O076 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) (dBuV/m)
1 |***19.18156| 46.86 | Pk 32.7 -39.3 40.26 54 -13.74 74 -33.74| 0-360 | 200 H
2 |***20.95155| 46.76 | Pk 33.2 -39.3 40.66 54 -13.34 74 -33.34| 0-360 | 101 H
3 * *%22.60111| 46.24 | Pk 33.4 -38.9 40.74 54 -13.26 74 -33.26 | 0-360 | 250 H
4 * **18.1634 | 46.59 | Pk 324 -39.6 39.39 54 -14.61 74 -34.61| 0-360 | 250 \'
5 * *%20.55014| 46.36 | Pk 33.2 -38.8 40.76 54 -13.24 74 -33.24| 0-360 | 200 \'
6 |***23.68964| 46.02 | Pk 34 -38.5 41.52 54 -12.48 74 -32.48| 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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REPORT NO: R13337971-E8 DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
Antenna 2
“:Test facility: UL Morrisville 2028 Sep 18 268:40:81
Rodiated Emissions 3-Meters
- Project Number: 13337971
19 Client:Raspherry P
Test Locotion: 5-SAC
Mode: 1 Tx, GFSK, Worst Case
95 Tested by: 23567/11993
8|:
75k-Peak L init LdBul/n
e
~
: 7
Z
sslfveraae Limit (dBuy/m)
a5
35
2|:
18 26.5
Frequency (GHz)
Renge (B REU/UBH Ref/Attn  Det/Avg Tupe Suesp Pts  #upe/Mode  Label Range () REW/BH Ref/Attn  Det/Avg Typs Swssp Pte #Sups/Mods  Label
1:18-26.5 IMC-6dB)/3M 99/2 PEAK/Pur Avg(RMS) 16msec (Auto) 18k MAXH Horizantal
" Test focility: UL Morrisville 20828 Sep 18 28:44: 81
Rodioted Emissions 3-Meters
- Project Number: 13337971
8 Client:Rospberry Pi
Test Location: 5-SAC
Mode: 1 Tx, GFSK, Worst Case
95 Tested by: 23567/11993
8|:
75 Pegk. .l imit.. LdBull/r
‘e
~
3 e
o
M
ssl.fverage Limit (dBuy/m)
°5
18 26.5
Frequency (GHz)
Renge (6 REU/UBH Ref/Attn  Det/fvg Tupe Suesp Pts  #Supe/Mode Label Range (6tz) REW/BH Ref/Attn  Det/Avg Typs Swesp Pte  #Supe/Mods  Lobel
2:18-26 N6/ 9972 PEAKPur Aug(RIS)  IBmsec(futo) 18k MAXH Uertical
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REPORT NO: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

18 — 26GHz DATA

Marker| Frequency | Meter | Det | AT0O076 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) (dBuV/m)

1 |***18.76221| 46.61 | Pk 32.6 -39.5 39.71 54 -14.29 74 -34.29| 0-360 | 101 H

2 |***20.06703| 46.64 | Pk 32.9 -38.9 40.64 54 -13.36 74 -33.36 | 0-360 | 101 H

3 * *%21.1617 | 46.56 | Pk 33.1 -39.3 40.36 54 -13.64 74 -33.64 | 0-360 | 150 H

4 * *%20.16431| 46.07 | Pk 32.9 -38.6 40.37 54 -13.63 74 -33.63 | 0-360 | 101 \'

5 * *%23.04125| 46.31 | Pk 33.8 -39 41.11 54 -12.89 74 -32.89| 0-360 | 150 \'

6 |***23.99141| 45.28 | Pk 34.1 -38.6 40.78 54 -13.22 74 -33.22 | 0-360 | 101 \
* - 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: R13337971-E8 DATE: 2020-10-26
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

11.1. ANTENNA 1

LINE 1 RESULTS

(gplest Facility: Ul-Morrisville 22 Oct 2828 23:84:29
Conducted RFI Uoltage
% Eromet Rl 27
Test Location: CONDI
Mode: BT Worst Cose
80 Tested by: 84748/48882
70
\
569 OF LR TETCIBUY
v —
55 3 '
N 1 Average LimTt CdBGUI
< T
°o4p t v /M \ > 7 El
A - M 1
2 / y | { P e R i
39 =N /B\ WV e\ \WHW % ! W W\W | PV,
6
g 8 10 )
2B / /\ m /ﬁ\ }B\ /\ A AANRA A 12 )
v \ \/ \/ [VARVARVA VA GRATAY) e \
. N
15 i) 38
Frequency (MHz)

. ?2?93 (MHz) W}(?EU{\‘)BW R;ei//‘ﬁétn E\?%M Mode \Suﬁ?\ir :;; #?wﬁzgude \[dx??tlu Range (MHz) RBW/UBY Ref/Attn  Det/fvg Mode Sweep Pts  #5ups/Mode Label
LC_B.15-38MHz_Class-B_&_15.287 Step Rcwr.TST Rev 9.5 28 Aug 20815
Range 1: Line-L1 .15 - 30MHz

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

(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
1 213 37.24 Pk A 9.7 47.04 63.09 -16.05 - -
2 .207 22.19 Av A 9.7 31.99 - - 53.32 -21.33
3 .459 39.3 Pk A 9.8 49.2 56.71 -7.51 - -
4 .456 28.48 Av A 9.8 38.38 - - 46.77 -8.39
5 915 28.09 Pk 0 9.8 37.89 56 -18.11 - -
6 .948 15.59 Av 0 9.8 25.39 - - 46 -20.61
7 1.833 26.54 Pk 0 9.8 36.34 56 -19.66 - -
8 1.752 13.62 Av 0 9.8 2342 - - 46 -22.58
9 3.654 26.68 Pk 0 9.9 36.58 56 -19.42 - -
10 3.693 12.93 Av 0 9.9 22.83 - - 46 -23.17
11 7.902 24.34 Pk A 10 34.44 60 -25.56 - -
12 7.614 9.76 Av A 9.9 19.76 - - 50 -30.24

Pk - Peak detector
Av - Average detection
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REPORT NO: R13337971-E8
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-26
IC: 20953-RPIRMO

LINE 2 RESULTS

(gplest Facility: Ul-Morrisville 22 Oct 2828  23:84:29
Conducted RFI Uoltage
L2 E1inet Rompoerey b1
Test Location: CONDI
Mode: BT Worst Case
89 Tested by: 84748/40882
70
\
~ 6B OF TR T TTABOU
b T
. 50 - AYEREgE TR TE T (dBOUY
3 Q.
3 Lo A iy 19 " ;
( Q
L - gL AP 28 ! g
I 1IN A R VA AVARVAA VAV ATAY f\mv VA M’wi\w
28 : J : LS - : ™, V\
18 .
o i iz 38
Frequency (MHz)
Range (HHz) REW/VBU Ref/Atin  Det/fvg Hode Sueep Ple  Fowps/Mode Lobel Range (M) REW/UBW Ref/Attn  Det/Avg Mode Sweep Pts #oups/Mode Label
LC B.15-38MHz Class-B & 15.267 Step Rowr . TST Rev 9.5 28 Aug 2815
Range 2: Line-1L2 .15 - 30MHz
Frequency Meter Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
13 .21 34.54 Pk 2 9.7 44.44 63.21 -18.77 - -
14 .207 19.92 Av 2 9.7 29.82 - - 53.32 -23.5
15 4586 40.86 Qp A 9.8 50.76 56.72 -5.96 - -
16 45918 35.4 Ca A 9.8 45.3 - - 46.71 -1.41
17 .99 31.65 Pk 0 9.8 41.45 56 -14.55 - -
18 .975 22.67 Av 0 9.8 32.47 - - 46 -13.53
19 2.286 30.59 Pk 0 9.8 40.39 56 -15.61 - -
20 2.295 20.55 Av 0 9.8 30.35 - - 46 -15.65
21 4.191 28.35 Pk A 9.9 38.35 56 -17.65 - -
22 3.966 18.05 Av 0 9.9 27.95 - - 46 -18.05
23 8.04 28.05 Pk A 10 38.15 60 -21.85 - -
24 7.908 16.46 Av A 10 26.56 - - 50 -23.44

Pk - Peak detector

Av - Average detection

Qp — Quasi-peak detection
Ca — CISPR average detection
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11.2. ANTENNA 2

LINE 1 RESULTS

WQBTESt Focility: UL-Morrisville 22 Oct 2828 21:83:84
Conducted RFI Uoltage
Project Number: 13337971
98 Client: Raspberry Pi
Test Location: CONDI
Mode: BT Worst Case
80 Tested by: 84748/48882
78
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Frequency (MHz)
Range () RBWUBU  Ref/Atin Det/fvg flods Sueap Pls  Fowps/liode  Lobel Range (o) REWBN  Ref/Attn  Dat/Avg Mode Sweop Pio  ¥5upo/fode  Label
15.15-38 k-6~ Be/l8 P/ ISz 9951 (ARTT Line-Li
LC_B.15-3BMHz_Class-B_8 15.287_Step Revr.TST Rev 9.5 28 Aug 2815

Range 1: Line-L1 .15 - 30MHz
Frequency Meter Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuVv) (dB) (dBuVv) (dB)

1 195 374 Pk 2 9.7 47.3 63.82 -16.52 - -
2 .186 22.23 Av 2 9.7 32.13 - - 54.21 -22.08
3 456 39.67 Pk A 9.8 49.57 56.77 -7.2 - -
4 .456 29.27 Av A 9.8 39.17 - - 46.77 -7.6
5 .936 28.32 Pk 0 9.8 38.12 56 -17.88 - -
6 .975 16.97 Av 0 9.8 26.77 - - 46 -19.23
7 2.334 27.11 Pk 0 9.8 36.91 56 -19.09 - -
8 2.304 14.58 Av 0 9.8 24.38 - - 46 -21.62
9 4.782 25.96 Pk 0 9.9 35.86 56 -20.14 - -
10 4.815 12.39 Av 0 9.9 22.29 - - 46 -23.71
11 7.953 25.1 Pk A 10 35.2 60 -24.8 - -
12 7.974 10.28 Av A 10 20.38 - - 50 -29.62

Pk - Peak detector

Av - Average detection
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REPORT NO: R13337971-E8

DATE: 2020-10-26

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
LINE 2 RESULTS
1QBTest Facility: UL-Morrisville 22 Oct 2828 21:83:84
Conducted RFI Uoltage
e el e
Test Location: CONDI
Mode: BT Worst Cose
80 Tested by: 84748/40882
70
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Frequency (MHz)

Range (MHz) RBW/UBW Ref/ftin  Det/fvg Mode Suesp Pis  #Swps/Mode Lobel Range (MHz) RBU/VB Ref/Attn  Det/fvg Mode Sweep Pts  $5ups/Mode  Label
LC_B.15-3BMHz_Class-B_3_15.287_Step_Revr . TST Rev 9.5 28 Aug 2015
Range 2: Line-1L2 .15 - 30MHz

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

13 .168 36.83 Pk 2 9.7 46.73 65.06 -18.33 - -
14 A71 18.99 Av 2 9.7 28.89 - - 54.91 -26.02
15 46008 40.47 Qp 1 9.8 50.37 56.69 -6.32 - -
16 45867 34.66 Ca 1 9.8 44.56 - - 46.72 -2.16
17 .909 31.81 Pk 0 9.8 41.61 56 -14.39 - -
18 .948 21.29 Av 0 9.8 31.09 - - 46 -14.91
19 2.307 30.53 Pk 0 9.8 40.33 56 -15.67 - -
20 2.307 19.96 Av 0 9.8 29.76 - - 46 -16.24
21 4.809 29.01 Pk 1 9.9 39.01 56 -16.99 - -
22 4.809 18.06 Av 1 9.9 28.06 - - 46 -17.94
23 7.881 27.51 Pk 1 10 37.61 60 -22.39 - -
24 7.956 15.76 Av 1 10 25.86 - - 50 -24.14

Pk - Peak detector

Av - Average detection

Qp — Quasi-peak detection

Ca — CISPR average detection
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12. SETUP PHOTOS

Please refer to R13337971-EP2 for setup photos.

END OF TEST REPORT
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