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REPORT NO: R13337971-E4 DATE: 2020-10-09
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

DATE TESTED: 2020-08-15 to 2020-09-04

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart E Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 Compliant

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

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

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC will constitute fraud and shall nullify the document. This report must not be used by
the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any
agency of the U.S. government.
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

2. TEST RESULT SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Per ANSI C63.10, Section 12.2. Duty Cycle
Per ANSI C63.10 | RSS-GEN 6.7
Sections 6.9.2 and 26dB BW/99% OBW
6.9.3 Not performed Refer to UL VS LTD

15.407 (e) RSS-247 6.2.4.1 | 6 dB BW in this report, | fePort UL-RPT-

15.407 (a) (1-4), RSS-247 6.2 RP13337971-1616A.

(h) (1) Output Power

15.407 (a) (1-3, 5) | RSS-247 6.2 PSD
RSS-GEN 8.9,
15.209, 15.205, 8.10, Radiated Emissions Compliant None.
15407 (b) RSS-247 6.2
15.207 RSS-Gen 8.8 égiI;/ISeilcl)r:]s;Conducted Compliant None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;
- FCC CFR 47 Part 2
- FCC CFR 47 Part 15,
- FCC KDB 662911 D01 v02r01,
- FCC KDB 905462 D06 v02
-  FCC KDB 789033 D02 v02r01,
- ANSI C63.10-2013,
-  RSS-GEN Issue 5
- 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 Perimeter Park Dr.

Site Code: 2180C

[ | Chamber ARTP X] North Chamber
E Chamber C RTP |Z South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13337971-E4 DATE: 2020-10-09
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 2.00%
RF output power, conducted 1.3 dB (PK)
0.45 dB (AV)
RF output power, radiated (SAC) 3.23 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 5.17 dB
Conducted Emissions (0.150-30MHz) - LISN 3.07 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-E4 DATE: 2020-10-09
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

Non-restricted band limit (-27 dBm/MHz EIRP to Field Strength):
Field Strength (V/m) = [\ (30*EIRP)]/d, where EIRP is in Watts, d = distance (3M)
Field Strength (V/m) = [V (30*0.000002)]/3 = 0.00258 V/m = 68.2 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R13337971-E4 DATE: 2020-10-09
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.

6.1. POWER SETTINGS USED FOR TESTING

The power settings are as follows:

Antenna 1
Wi-Fi
Frequency Band 802.11a 802.11n20 802.11n40 802.11ac80
Channels
36 71 58
38 66
40 74 58
5.15 to 5.25 GHz PP 5
46 70
48 74 58
52 73 65
54 72
58 64
5.25 to 5.35 GHz 60 3 3
62 68
64 65 61
100 58 54
102 63
106 67
5.47 to 5.725 GHz 110 1
116 66 63
122 68
134 76
140 66 63
149 63 64
151 70
155 73
5.725 to 5.85 GHz 157 e o1
159 70
165 66 60
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
Antenna 2
Frequency Band Wi-Fi 802.11a 802.11n20 802.11n40 802.11ac80
Channels
36 66 58
38 59
40 75 58
5.15 to 5.25 GHz PP 53
46 70
48 73 58
52 73 73
54 75
58 61
5.25 to 5.35 GHz 60 - s
62 63
64 68 71
100 58 54
102 63
106 51
5.47 to 5.725 GHz 110 76
116 66 63
122 68
134 75
140 66 63
149 63 67
151 70
155 73
5.725 to 5.85 GHz 157 s o5
159 70
165 66 64
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

6.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna with a maximum gain of 2.5dBi or an external antenna
with a maximum gain of 2.0dB..

Integrated antenna = antenna 1
External antenna = antenna 2

6.3. SOFTWARE AND FIRMWARE

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

6.4. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated 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 Z; therefore, all final radiated testing was performed with both
antennas in the X orientation for antenna 1 and Z orientation for antenna 2.

Worst-case data rates as were:
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO0
802.11n HT40mode: MCSO
802.11ac VHT80 mode: MCSO

Duty cycle from UL-RPT-RP13337971-1616A:

Voltage
Averaging Duty
Mode ON Time| Period | Duty Cycle Duty Cycle
B X Cycle |Correction Factor
(msec) | (msec) [ (linear) (%) (dB)
2.4GHz Band
802.11n HT40 0.941 0.966 0.974 97.41% 0.23
802.11ac VHT80 0.459 0.482 0.952 95.23% 0.42

Note: All other modes were found to have a duty cycle greater than 98%.
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

6.5. 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 R1337971-EP2 for setup diagrams.
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

7. MEASUREMENT METHOD

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.1, G.3, G.4, G.5,
and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.2, G.3, G .4,
and G.5.

General Radiated Emissions: ANSI C63.10-2013 Section 6.3-6.6, 6.10

AC Power Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
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 (Chamber C)

Equip.
ID Description Manufacturer Model Number | Last Cal. | Next Cal.
1-18 GHz
AT0062 HORN Antenna ETS-Lindgren 3117 2020-01-30( 2021-01-30
Gain-Loss Chains
C-SACO02 ?i'gé‘ﬁzs string: Various Various 2020-03-03 | 2021-03-03
C-SACO02 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
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0085 IAZT;/ Humid/Pressure 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.
1-18 GHz
Double-Ridged
Waveguide Horn
ATO0067 Antenna, 1 to 18 GHz ETS Lindgren 3117 2020-04-28 [ 2021-04-28
Gain-Loss Chains
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2020-07-06 [ 2020-07-06
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2020-03-17 [2021-03-17
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474409 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
s/n 200037635 Environmental Meter Fisher Scientific 06-662-4 2020-01-22|2022-01-22
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FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
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.

0.009-30MHz (Loop Ant.)

AT0059 Active Loop Antenna EMCO 6502 2020-08-06 | 2021-08-06
30-1000 MHz

AT0074 Hybrid Broadband Antenna | Sunol Sciences Corp. JB3 2020-07-27 [ 2021-07-27
1-18 GHz
Double-Ridged Waveguide

ATO0072 Horn Antenna, 1 to 18 GHz ETS Lindgren 3117 2020-04-27|2021-04-27
18-40 GHz

ATO0076 Horn Antenna, 18-26.5GHz ARA MWH-1826/B |2019-11-07 | 2020-11-07

ATO0077 Horn Antenna, 26-40GHz ARA MWH-2640/B |2019-11-07 | 2020-11-07
Gain-Loss Chains
Gain-loss string: 0.009-

N-SAC01 | 30MHz Various Various 2020-07-29 [ 2021-07-29
Gain-loss string: 25-

N-SAC02 | 1000MHz Various Various 2020-07-29 [ 2021-07-29

N-SAC03 [ Gain-loss string: 1-18GHz Various Various 2020-07-28|2021-07-28
Gain-loss string: 18-

N-SAC04 | 40GHz Various Various 2020-07-312021-07-31
Receiver & Software

197954
Spectrum Analyzer Rohde & Schwarz ESW44 2020-03-27 | 2021-03-27

SOFTEMI EMI Software UL Version 9.5 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
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.

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
HI10091 Environmental Meter Fisher Scientific 14-650-118 2020-06-26[2021-06-26
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|
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
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
CDECABLEOQO1] cable. UL C63.4 2020-08-082021-08-08
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 - Restriced bands
FCC §15.407(b)(1-3) - Undesirable Emissions

After January 01, 2019 for Outside of the Restricted Bands Emissions

RSS-GEN Section 8.9 and 8.10 — Restricted bands
RSS 247 Issue 2 Sections — Non-restricted bands:
6.2.1.2 (for 5150-5250 MHz band)
6.2.2.2 (for 5250-5350 MHz band)
6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 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 as applicable for average
measurements. The particular averaging method used for this test program was voltage
averaging.

The spectrum from 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter

set to transmit at the channel with highest output power and PSD as worst-case scenario. 1GHz
to 18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

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).

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

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

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-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

1TX Antenna 1 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~Test Facility:UL RTP Chamber C 2028 Aug 26 17:51:42

Restricted Bondedge

= Project Number: 13337971
i Client Raspberry Pi
Test Location: C-Chamber

Mode: 1Tx, 11a, 5188MHz
185 Tested by: 23567/11993

C(dBulU/m3
~
J

65

Limjt (dBul

¥ meﬂkfw
45 M
35
5 28MHz/ 5.2
Freguency (GHz)
Range (GHz) RBLI/UBW Ref/Attn  Dat/fvg Tupe Sueep Pts  #Sups/fode Lobel Range (GHz) RBL/VBl/ Ref/fttn  Det/Avg Tupe Sueep Pis  #oups/tode Lobe
1:5-5.2 TM(-6dB) /M 187/18 PEAK/Pur Avg(RMS)  2BnsecChuto) 8088  MAXH Horizontal - P| 2.5 3 1M(-6dB) /3 1 8 AVER/olt Avg 2Bnsec(Auto) 8000  1BOTAL or | zonta

BandEdge 5-5.158GHz UNII - H.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0O062 |Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)

1 * *% 514999 | 46.75 | Pk 34.2 -15.8 65.15 - - 74 -8.85 145 309 H

2 * *% 514927 | 50.28 | Pk 34.2 -15.8 68.68 - - 74 -5.32 145 309 H

3 * *% 514999 | 34.84 | ADV 34.2 -15.8 53.24 54 -.76 - - 145 309 H

4 * **514967| 35.28 | ADV 34.2 -15.8 53.68 54 -.32 - - 145 309 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

VERTICAL RESULT

~Test Facility:UL RTP Chamber C

2028 Aug 26 17:59:54

Restricted Bondedge

- Project Number: 13337971
T Client:Raspberry Pi

Teet Location: C-Chamber
Mode: 1Tx, 1la, 5188MH=
195 Tected by’ 23567/11993

85

Peok Limit (dBuU/m)
75

C(dBulU/m3

65

T=0n

Average Limit (dBul/m)

55k

0Ly

45

35

Ul

20MH=z/7
Freguency (GHz)

Range (GHz) REU/BU Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/fode Lobel Range (BHz) RBU/UBH Ref/Atn  Det/fvg Tupe

s Bups/lods Lobe

BondEdge 5-5.1586Hz UNII - U, TST

Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0O062 [Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *% 514999 | 45.95 | Pk 34.2 -15.8 64.35 - - 74 -9.65 214 397 Vv
2 * *% 514939 48.95 | Pk 34.2 -15.8 67.35 - - 74 -6.65 214 397 Vv
3 * *%¥ 514999 | 34.32 | ADV 34.2 -15.8 52.72 54 -1.28 - - 214 397 \'%
4 * *% 514969 | 34.28 | ADV 34.2 -15.8 52.68 54 -1.32 - - 214 397 \'

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

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| “:Teat Facility:UL RTP Chamker C 2028 Aug 27 21:34:38
Radioted Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, 1la, 5188MHz
95 Tested by: 23567/11993
55
Peak Limit (dBulU/m?>
7‘:
I~ UNII Non-Re : (HBu n
3
3 65
[45)
el
— Avg Limit (dBulU/m)
5‘:
{
! m
4':
2 {
1]
35 9 3 ' Lo
ZMWMW
1 18 18
Frequency (GHz)
Rongs (GHD) /UG Ref/ALtn  Det/Avg Tpe Susep Pts  4Sups/Mode  Lobel Ronge (62 RBW/ VB Ref/Attn  Det/fvg Typs Susep Pte  #Sups/Mode Lobel
1:15,88 INC-6c8)/30k  B1/B PEAK/Par Avg(RIS)  156maca (Puto) 6000 HAXH Horizonta| 5:6.15-18 1(-68)/30k 87/ PEAK/Pur Aug(RHS)  45dnsccChut) 18k HAXH Hor i zontal
3:5.08-6.15 INC-6c8) /3 9972 FEAK/Par Avg(RIS)  41nsecAutod HeH Horizontal
| WKTezt Facility:UL RTP Chamker C 2028 Aug 27 21:34:38
Radioted Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, Ila, 5188MHz
95 Tested by: 23567/11993
55
Peak Limit (dBulU/m?
7':
2 UNII or les te C(HBu n
3 s
2 6
[4s]
o N
& Avg Limit (dBuU/m) 2
5':
45
6 8
5 o 7 o
355
2‘:
1 19 18
Frequency (GHz)
Ronge (GHD) REU/UBI Ref/Attn  Det/Avg Tups Susep Pts  dSups/Mods  Lobel Renge (61 REW/UB Ref/Attn  Dst/fvg Typs Susep Pte  #Sups/Mode Lobel
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062|Amp/Cbl/Fitr/Pad|Corrected|Avg Limit ([Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * %% 1.20007| 68.75 |PK-U| 28.1 -55.2 41.65 - - 74 -32.35 - - 187 197 H
* *¥%1.20001| 63.49 |ADV| 28.1 -55.2 36.39 54 -17.61 - - - - 187 197 H

2 *1.24994 | 72.19 |PK-U| 28.6 -55.3 45.49 - - 74 -28.51 - - 182 181 H
*1.25005 | 68.75 |ADV| 28.6 -55.3 42.05 54 -11.95 - - - - 182 181 H

3 * *%1.62525| 65.85 |PK-U| 28.5 -54.1 40.25 - - 74 -33.75 - - 213 185 H
* *%1.62488| 59.8 |ADV| 28.5 -54.1 34.2 54 -19.8 - - - - 213 185 H

5 |***1.10025| 67.03 |PK-U| 27.3 -55.3 39.03 - - 74 -34.97 - - 257 196 \Y
* *¥%1.10001| 60.36 |ADV| 27.3 -55.3 32.36 54 -21.64 - - - - 257 196 \Y

6 *1.24984 | 68.32 |PK-U| 28.6 -55.3 41.62 - - 74 -32.38 - - 262 359 \Y%
*1.25003 | 62.48 |ADV| 28.6 -55.3 35.78 54 -18.22 - - - - 262 359 \Y

7 |***1.62488| 65.63 |PK-U| 28.5 -54.1 40.03 - - 74 -33.97 - - 163 216 \Y
* *¥%1.62488| 58.95 |ADV| 28.5 -54.1 33.35 54 -20.65 - - - - 163 216 \Y

8 3.45327 59.73 |PK-U| 32.7 -50.7 41.73 - - - - 68.2 -26.47| 181 104 \'%
4 10.3593 68.21 |PK-U| 37.3 -44.1 61.41 - - - - 68.2 -6.79 208 386 H
9 10.36113 71.13 |PK-U| 37.3 -44 64.43 - - - - 68.2 -3.77 259 278 \'

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

MID CHANNEL RESULTS

| 1;Test Facility:UL RTP Chombker C 2028 Aug 27 22:46:39
Radioted Emissions 3-Meters
= Project Number: 13337971
10 Client:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, 1la, 520BMHz
95 Tepted by: 23567/11993
85
Peak Limit (dBulU/m?
7’:
2 L I Nor L € ul/m
~
3 65
[as)
o
~ Avg Limit (dBulU/m>
5’:
45 “ ™
/
3 3 &
35 @ ? 3 TPTION S o s o =
\ A N WY
25 WL
1 18 18
Frequency (GHz)
Rangs (Ghiz) RBU/UBU Rai/Attn  Dat/Avg Tope Susep Pts  #5ups/Mode Label Range (GHz) RB/UB Ref/Attn  Det/Avg Tups Susap Pt Foups/Mode Label
117568 1HC-68) /38 8178 PEAK/Pir Pvg(RHS)  156msec(futo) 6900 MAXH Harizonta| 5:6.15-18 IH(-68)/30k  87/8 PEAK/Pur Bug(RHS)  454nsco(huto) 18k NAXH Hori zontal
3:5.08-6.15 INC-68) /3 99/2 FEAK/Pur Avg(RIS)  d1nsecCfutod HeH Horizontal
“:Test Facility:UL RTP Chamker C 2028 Aug 27 22:46:39
Radioted Emissions 3-Meters
5 Project Number: 13337971
18 Client:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, 1la, 520BMHz
95 Tested by: 23567/11993
85
Peak Limit (dBuU/m]
7':
= UNII Non-Restricted (dBulU/ml
~
S e
[4s)
G 1
~ Avg Limit (dBulU/m) o
5K
4’:
7
3 9
35 6 2 S o
2’:
1 18 18
Frequency (GHz)
Range (GHD) I Ref/Attn  Det/Avg Tpe Susep Pte  3Sups/Mode  Label Renge (BH2) RB/UB Ref/Attn  Det/fvg Tupe Sussp Pte  Foups/Mode Lobel
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REPORT NO: R13337971-E4

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062|Amp/Cbl/Fitr/Pad|Corrected|Avg Limit(Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

3 * *%1.14994| 67.37 |PK-U| 27.4 -54.9 39.87 - - 74 -34.13 - - 186 222 H
* *¥%1.15002| 62.18 |ADV| 27.4 -54.9 34.68 54 -19.32 - - - - 186 222 H

4 *1.25017 69.64 |PK-U| 28.6 -55.3 42.94 - - 74 -31.06 - - 190 227 H
*1.25005 65.02 |ADV| 28.6 -55.3 38.32 54 -15.68 - - - - 190 227 H

5 * *%1.62488| 65.41 |[PK-U| 28.5 -54.1 39.81 - - 74 -34.19 - - 219 203 H
* *%1.62488| 59.24 |ADV| 28.5 -54.1 33.64 54 -20.36 - - - - 219 203 H

6 * *¥%1.15005| 66.52 |PK-U| 27.4 -54.9 39.02 - - 74 -34.98 - - 241 102 \Y
* *¥%1.15006 | 60.73 |ADV| 27.4 -54.9 33.23 54 -20.77 - - - - 241 102 \Y

7 *1.25006 66.96 |PK-U| 28.6 -55.3 40.26 - - 74 -33.74 - - 261 134 \'%
*1.24999 61.49 |ADV| 28.6 -55.3 34.79 54 -19.21 - - - - 261 134 \'

8 * *%1.62488| 65.6 |PK-U|l 28.5 -54.1 40 - - 74 -34 - - 171 192 \Y
* *%1.62488| 59.98 |ADV| 28.5 -54.1 34.38 54 -19.62 - - - - 171 192 \Y

9 3.46655 59.81 |PK-U| 33.1 -50.6 42.31 - - - - 68.2 |-25.89| 222 103 \Y%
10.39631 63.98 |PK-U| 37.3 -43.5 57.78 - - - - 68.2 |-10.42| 199 297 H
10.40115 71.6 |PK-U| 37.3 -43.2 65.7 - - - - 68.2 -2.5 264 251 \'

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

T ~Test Facility:UL RTP Chamber C 2028 Aug 28 ta:11:21
Roadiated Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry P
Test Location: C-Chamber
Modle: 1Tx, 1la, 524BMHz
95 Tested by: 19289 / 46722
85
Peaok Limit (dBulU/m)
75
2 UNIT Ne Restricte CdBulU/m
~
3 65
3
~ Avg Limit (dBulU/m)
55
[
|
“ o
15 v
2 A
35 97 3 4 Y it
i ———
M i W
Z:WJM/ ™ ‘
1 18 18
Frequency (GHz)
Ronge (6Ho) REU/BH Ref/ALtn  Dat/Avg Type Sueep Pte  Boups/fods  Lobel Range (6z) REU/UB Ref/ALtn  Del/fvg Tupe Sueep Ple  #oups/fiode L
1:175.08 1H(-6B)/ 30 B1/D PERK/Fur fvg(RUS)  156ncec(Aute) 6000 HAXH Harizontal 5:6.15-18 HC-6dB)/38k  87/0 PERK/Fir Avg(RNS)  4Sdmeec(Auta) 186 MAKH Horizontal
315.86-6.15 M6 /I 9972 PERK/Pur Avg(RIS)  dlnsccliuto) 5000 HAXH Horizontal
" =Test Facility:UL RTP Chamber C 2028 Aug 28 fa:11:21
Rodiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1la, 5248MHz
95 Tested by: 19289 / 46722
85
Peak Limit C(dBulU/m)
75
2 UNIT Non-Restricted (dBuU/m
S e
2
T
~ Avg Limit (dBuU/m) g
55
OO 500U USSsOOOUOOsooUOUOOsOOUO SOUOOUSSROSUSSNNSSSSRNNNNRE NURUUUUUUUUUUOOS 0 8 SNy IOUUUUOUUOU SOUPRUOTSRIN SUNSSOURN SN U SOUUUSUOUOUURS ¥ 1 O
7 8
35 6.2 [s]
o
25
1 iG] 18
Frequency (GHzJ
Range (6HD) REl/UBl Ref/Attn  Dat/Avg Tupe Sueep Pte  #oups/fode Lobel Range (Btiz) REW/UB Ref/Attn  Det/Avg Type Sueep Pis  ¥oups/fode Label
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 |***1.20002| 69.93 |PK-U| 28.1 -55.2 42.83 - - 74 -31.17 - - 181 200 H
* *¥%1.20003| 65.27 | ADV | 28.1 -55.2 38.17 54 -15.83 - - - - 181 200 H

2 *1.24996 713 |PK-U| 28.6 -55.3 44.6 - - 74 -29.4 - - 180 | 224 H
*1.25004 | 66.82 | ADV | 28.6 -55.3 40.12 54 -13.88 - - - - 180 | 224 H

6 |***1.20007| 68.04 |PK-U| 28.1 -55.2 40.94 - - 74 -33.06 - - 57 284 V
* *%1.20004| 62.15 |ADV| 28.1 -55.2 35.05 54 -18.95 - - - - 57 284 \'

7 *1.24993 68.6 |PK-U| 28.6 -55.3 41.9 - - 74 -32.1 - - 64 313 \Y
*1.25002 62.72 | ADV | 28.6 -55.3 36.02 54 -17.98 - - - - 64 313 \Y

3 1.79977 67.27 |PK-U| 30.2 -54.2 43.27 - - - - 68.2 [-24.93| 185 393 H
4 3.49334 59.99 |[PK-U| 33.7 -49.9 43.79 - - - - 68.2 |-24.41| 316 | 398 H
8 3.49363 59.35 [PK-U| 33.7 -49.9 43.15 - - - - 68.2 [-25.05| 248 | 399 \Y
5 10.47882 69.65 [PK-U| 37.4 -42.7 64.35 - - - - 68.2 -3.85 | 278 | 398 H
9 10.47882 72.83 |PK-U| 37.4 -42.7 67.53 - - - - 68.2 -.67 232 397 \Y%

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1TX Antenna 2 MODE

BANDEDGE (LOW CHANNEL)

| o5 Test Focility UL RTP Chamber C 2020 Aug 7 B9:55:22
Restricted Bondedge
- Project Number: 13337971
T Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1la, 5188MHz
185 Tested by: 19289 / 46722
9‘:
85 s S -
N Peck Limit C(dBUU/m) / \
3 75 )
w
z
65 M
55 kaudii \M
4‘:
35
5 28MH=z/ 5.2

Freguency (GHz)

Range (GHz) RBLI/UBW Ref/Attn Det/fvg Ty #Sups/Mode  Lokel
1:5-5.2 Hor-i zon

g Type Sueep Pis Range (BHz) RBU/UBH Ref/Atn  Det/fvg Tupe Sueep Pls  #oups/Mode Lobel
M(-6dB)/IM 187/18 PERK/Pur Avg(RMS)  2BnsecChuto) 8088  MAXH tal - B 2:5-5.2 1M(-6dB) /3N 187/18 AVER/olt Avg 2Bnsec(Auto) 8000  1BBTAL or i zonta

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 * *%5.14999| 43.38 | Pk 34.2 -15.8 61.78 - 74 -12.22 334 104 H
2 * **5.14959| 42.86 | Pk 34.2 -15.8 61.26 - - 74 -12.74 334 104 H
3 * *% 514999 28.69 |ADV| 34.2 -15.8 47.09 54 -6.91 - - 334 104 H
4 * ** 514842 29.54 |ADV 34.2 -15.8 47.94 54 -6.06 - - 334 104 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

VERTICAL RESULT

~Test Facility:UL RTP Chamber C

- 2020 Aug 7 B9:42:57
Restricted Bondedge
= Project Number: 13337971
T Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1la, 5188MHz
185 Tested by: 19289 / 46722
91: ,,,,,
85
E Peok Limit (dBulU/m)
3 75
S 2
65 q‘l
Average Limit CdBul/m)
g
41:
35
5 28MHz/ 5.2
Frequency (GHz)
Range (GHz) RBLI/UBW Ref/Attn Det/fvg Type Sueep Pts  #Sups/fode Lobel Range (GHz) RBL/UBl/ Ref/fttn  Det/Avg Tupe Sueep Pis  #Sups/tode  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 [***514999| 48.71 | Pk 34.2 -15.8 67.11 - - 74 -6.89 286 102 \Y
2 |***514987| 48.64 | Pk 34.2 -15.8 67.04 - - 74 -6.96 286 102 \Y%
3 * *% 514999 32.77 |ADV 34.2 -15.8 51.17 54 -2.83 - - 286 102 Vv
4 * *% 514992 33.35 |ADV 34.2 -15.8 51.75 54 -2.25 - - 286 102 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

11I:Tzsst Facility: UL Morrisville 2828 Aug 17 18:56:88
Rodicted Emissions 3-Meters
= Project Number: 13337971
18 Clignt:Raspberry Pi
Tdst Location: S-SAC
Mgde: 1Tx, 11a, 5188MHz
95 Tested by: 23567/11993
35
|
Peak Limit (dBulU/m3
75 |
2 IT Non-R (4B m ‘
3 5 [
s 6
@
T |
~ Avg Limit CdBuU/m2 r
55 1
T j\ T .
8 i
7] E /
35 D Dot i L e
I P " Y ol e
J' s oy WiNA A A
M,Jr u;lu’m”\iw
25
1 18 18
Frequency (GHz)
Range (6H2) REU/VBH ef /Attn  Det/Avg Tupe weep Pts  foupo/ode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Type Sueep Pts Foupo/Mode Label
1:1°5.88 INC-68) /38K 87/2 PEAK/Pur Avg(RS)  156nsec(Auto) 608D HAXH Horizantal 5:6.15-18 1HC-68)/30k 87/ PERK/Pur fvg(RHS)  45dnsec(huto) 18k AWK Har izontal
3:5.88-6.15 INC-6d8)/38k  187/18  PEAK/Pur Avg(RMS)  dincec(Auto) 5088  HAKH Horizantal
FCC Port{SC SGHz UNIT RSE.TST Rev 9.5 87 Jul 2026
chTest Facility: UL Morrisville 2828 Aug 17 18:56:88
Rodicted Emissions 3-Meters
185 Project Number: 13337971
Client:Raspherry Pi
Test Locotion: S-SAC
Made: 1Tx, 1la, 5188MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m>
75
2 111 Non-Restricted (dBuU/n
3 5
s 6
@
z 1
& Avg Limit CdBuU/m) o
55
3
=}
a5
4 6
o 5 o
35
25
1 18 18
Frequency (GHz)
Range (6H2) RE/VBH Ref/Attn  Det/fvg Type Sueep Pts  foupo/fode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Type Sucep Pto Foupo/Mode Label
FCC Part{SC SGHz UNIT RSE.TST Rev 9.5 87 Jul 202
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0067 |Amp/Cbl/fltr/Pad|Corrected|Avg Limit(Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

7 * *%1.15024 | 48.62 |PK-U| 28.4 -35.3 41.72 - - 74 -32.28 - - 79 170 H
* *%1.15005 | 42.87 |ADV| 28.4 -35.3 35.97 54 -18.03 - - - - 79 170 H

8 *1.25039 51.09 |PK-U| 29.2 -35.1 45.19 - - 74 -28.81 - - 20 174 H
*1.25005 47.1 |ADV| 29.2 -35.1 41.2 54 -12.8 - - - - 20 174 H

9 * *%1.62488 | 47.81 |PK-U| 28.5 -34.4 41.91 - - 74 -32.09 - - 211 163 H
* *%1.62488 | 41.59 |ADV| 28.5 -34.4 35.69 54 -18.31 - - - - 211 163 H

4 | ***1.15013| 49.44 |PK-U| 284 -35.3 42.54 - - 74 -31.46 - - 29 137 \Y
* *¥%1.15002 | 45.06 [ADV | 28.4 -35.3 38.16 54 -15.84 - - - - 29 137 \Y

5 * *%1.62488 | 45.74 |PK-U| 28.5 -34.4 39.84 - - 74 -34.16 - - 262 101 \'%
* *% 162488 | 38.78 |ADV| 28.5 -34.4 32.88 54 -21.12 - - - - 262 101 \Y

3 |***15.,53715| 41.19 |PK-U| 40.3 -25.1 56.39 - - 74 -17.61 - - 224 | 215 \Y
* *¥%15.5371 28 |ADV| 403 -25.1 43.2 54 -10.8 - - - - 224 | 215 \Y

6 3.45315 44.88 |PK-U| 32.8 -32.8 44.88 - - - - 68.2 [-23.32| 277 183 \Y%
1 10.35572 54.83 |PK-U| 37.6 -25.4 67.03 - - - - 68.2 -1.17 270 277 \'
2 10.35636 52.94 |PK-U| 37.6 -25.4 65.14 - - - - 68.2 -3.06 | 242 389 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

MID CHANNEL RESULTS

11;Test Facility: UL Morrisville 2828 Aug 17 21:86:55
Rodicoted Emissions 3-Meters
185 Project Number: 13337971
Client:Raspberry Pi
Test Location: N-SAC
= Mode: 1Tx, 11a, 52B8MHz
9 Tested by: 23567/11993
85
Peak Limit (dBuU/m3
75
2 UNII Non-Restricted BulU/n
3 5
SR &}
@
<
~ Avg Limit (dBulU/m) ”
55
H 1
45 ik
5 i
g = g 7 »l N i s
35 3 ? J s
| " " A
UL L
25 Pt oA
1 T8 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Suweep Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
1:1-5,08 INC-68) /30K 97/2 PEAK/Pur Avg(RNS)  385msec(Auto) 608D HAXH Horizontal 5:6. 15- IHC-6dB)/30k 9772 PEAK/Pur fvg(RHS) 1. lsec(iut) 18k MAWH Hor zontal
3:5.88-6.15 INC-6d8)/38k  187/18  FEAK/Pur Avg(RHS)  1Binsec(futo) 5088 MAKH Horizantal
FCC Part15C 5GHz UNIT RSE.TST Rev 9.5 85 Aug 2624
11;Test Facility: UL Morrisville 2828 Aug 17 21:86:55
Rodicted Emissions 3-Meters
185 Project Number: 13337971
Client:Raspberry Pi
Test Location: N-SAC
= Mode: 1Tx, 11a, 52B8MHz
9 Tested by: 23567/11993
85
Peak Limit (dBuU/m3
75
2 UNII Non-Restricted BulU/n
3 5
SR &}
L] 1
o
~ Avg Limit (dBulU/m) Q
55
3
45 =]
8
=} 18
35 E 2
250
1 Ta 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Sueep Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
FCC Part15C 5GHz UNIT RSE.TST Rev 9.5 85 Aug 2624
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072|Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

4 * *%1.1499 | 51.86 |PK-U| 28.1 -37 42.96 - - 74 -31.04 - - 2 110 H
* *¥%1.15004 | 47.51 [ADV| 28.1 -37 38.61 54 -15.39 - - - - 2 110 H

5 *1.25005 51.71 |PK-U| 29.1 -36.6 44.21 - - 74 -29.79 - - 315 298 H
*1.25005 47.2 |ADV| 29.1 -36.6 39.7 54 -14.3 - - - - 315 298 H

6 * *%1.62516 | 49.29 |PK-U| 28.2 -35.4 42.09 - - 74 -31.91 - - 37 332 H
* **1.62516 | 43.78 |ADV| 28.2 -35.4 36.58 54 -17.42 - - - - 37 332 H

8 * *%1.15014 | 51.92 [PK-U| 28.1 -37 43.02 - - 74 -30.98 - - 344 103 \Y
* *¥%1.15008 | 47.18 [ADV| 28.1 -37 38.28 54 -15.72 - - - - 344 103 \Y

9 *1.24992 48.66 |PK-U| 29.1 -36.6 41.16 - - 74 -32.84 - - 181 347 \'%
*1.25001 41.29 |ADV| 29.1 -36.6 33.79 54 -20.21 - - - - 181 347 \'

3 * *¥% 155937 | 43.51 [PK-U| 40.2 -26.9 56.81 - - 74 -17.19 - - 149 245 \Y
* *¥% 15.59668| 30.14 |ADV| 40.2 -26.9 43.44 54 -10.56 - - - - 149 245 \Y

7 3.4666 44.65 |PK-U| 32.9 -33.4 44,15 - - - - 68.2 -24.05 31 107 H
10 3.46668 44,53 |PK-U| 32.9 -33.4 44.03 - - - - 68.2 -24.17| 179 212 \'
2 10.39874 51.34 |PK-U| 37.5 -26.7 62.14 - - - - 68.2 -6.06 130 213 H
1 10.40113 57.25 |PK-U| 37.6 -26.8 68.05 - - - - 68.2 -.15 187 204 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

11;Test Facility: UL Morrisville 2828 Aug 17 23:19:86
Rodicoted Emissions 3-Meters
185 Project Number: 13337971
Client:Raspberry Pi
Test Location: N-SAC
= Mode: 1Tx, 1la, 5248MHz
9 Tested by: 23567/11993
85
Peak Limit (dBuU/m3
75
2 UNII Non-Restricted Bul/m
~
2 65 !
@
<
- Avg Limit (dBuU/m) |
55
\) c
45 : -
5 o
45 g " " L
35 g | it ton
| W . M
>5 lel. | MNMMAL 1 l
1 T8 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Suweep Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
1:1-5,08 INC-68) /30K 97/2 PEAK/Pur Avg(RNS)  385msec(Auto) 608D HAXH Horizontal 5:6. 15- IHC-6dB)/30k 9772 PEAK/Pur fvg(RHS) 1. lsec(iut) 18k MAWH Hor zontal
3:5.88-6.15 INC-6d8)/38k  187/18  FEAK/Pur Avg(RHS)  1Binsec(futo) 5088 MAKH Horizantal
FCC Part15C 5GHz UNIT RSE.TST Rev 9.5 85 Aug 2624
11;Test Facility: UL Morrisville 2828 Aug 17 23:19:86
Rodicted Emissions 3-Meters
= Project Number: 13337971
16 Clignt:Raspberry Pi
Test Location: N-SAC
= Mode: 1Tx, 11a, 5248MHz
9 Tested by: 23567/11993
85
Peak Limit (dBuU/m3
75
2 UNII Non-Restricted Bul/m
3 5
SR &}
3 w
S Avg Limit CdBuU/m) A
55
3
5 o
4 g
70
o
35} =
=}
25
1 Ta 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Sueep Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
FCC Part15C 5GHz UNIT RSE.TST Rev 9.5 85 Aug 2624
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det [AT0O072|Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
4 * *%1.20001 | 49.99 |PK-U| 28.7 -36.9 41.79 - - 74 -32.21 - - 354 204 H
* *%1.20006 | 44.32 |ADV| 28.7 -36.9 36.12 54 -17.88 - - - - 354 204 H
5 *1.24995 51.43 |PK-U| 29.1 -36.6 43.93 - - 74 -30.07 - - 151 136 H
*1.25001 46.69 [ADV| 29.1 -36.6 39.19 54 -14.81 - - - - 151 136 H
6 * *% 162516 | 49.25 |PK-U| 28.2 -35.4 42.05 - - 74 -31.95 - - 23 333 H
* *% 162516 | 44.46 |ADV| 28.2 -35.4 37.26 54 -16.74 - - - - 23 333 H
7 * %% 1.19993 | 51.65 |PK-U| 28.7 -36.9 43.45 - - 74 -30.55 - - 344 126 Vv
*¥** 12 46.04 |ADV| 28.7 -36.9 37.84 54 -16.16 - - - - 344 126 \
8 *1.25011 52.39 |PK-U| 29.1 -36.6 44.89 - - 74 -29.11 - - 181 245 \'%
*1.25005 47.89 |ADV| 29.1 -36.6 40.39 54 -13.61 - - - - 181 245 \'
9 * *%1.62478 | 46.84 |PK-U| 28.2 -35.4 39.64 - - 74 -34.36 - - 131 304 Vv
* *%1.62516 | 41.7 |ADV| 28.2 -35.4 34.5 54 -19.5 - - - - 131 304 \
3 * *%15.72294 | 43.29 |PK-U| 40.1 -26.2 57.19 - - 74 -16.81 - - 155 235 \'%
* *%15.722 29.49 |ADV| 40.1 -26.2 43.39 54 -10.61 - - - - 155 235 \'
1 10.47875 57.85 |PK-U| 37.6 -27.3 68.15 - - - - 68.2 -.05 187 196 \'
2 10.48279 54.5 |PK-U| 37.6 -27.3 64.8 - - - - 68.2 -34 253 358 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

9.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

1TX Antenna 1 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
12:Test Facility:UL RTP Chomber C 2828 Aug 26 28:36:21
Restricted Bandedge
Project Number: 13337971
115 Client:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, 11n HT28, 5188MHz
195 Tested by: 23567/11993
95 N g
- /r'” |
_ \
£ Peak Limit CdBuU/r /} M\
3
g \\
\\
ww
3!:
5 28MH=z/ 5.2
Frequency (GHz)
Rugg; ;GHz) RBHgUgH . R;I;Qéln E;V%B Type(R . egneep( gégﬂ #Sups/Mode  Label Renge (BHz) RBW/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
1:5-8 1MC-6dB) /31 187/1 AK/Pur Bvg(RMS) Insec (Auto) MAXH Horizontal 2:5-5.2 M(-6dB)/IM 187/18 AVER/Vol4 Avg 20nsec(Auto) BO9A 188TAUG Hori zonta!
Marker| Frequency | Meter | Det | AT0O062 [Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *% 514999 | 40.54 | Pk 34.2 -15.8 58.94 - 74 -15.06 152 399 H
2 **% 514949 | 42.97 | Pk 34.2 -15.8 61.37 - - 74 -12.63 152 399 H
3 * *% 514999 | 27.84 | ADV 34.2 -15.8 46.24 54 -7.76 - - 152 399 H
4 * *% 514922 | 28.34 | ADV 34.2 -15.8 46.74 54 -7.26 - - 152 399 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
VERTICAL RESULT
IZ:Teat Facility:UL RTP Chamber C 2028 Aug 26 20:22:28
Restricted Bondedge
Project Number: 13337971
115 Clignt:Raspberry Pi
Test Locotion: C-Chamber
Mode: 1Tx, 1fn HT28, 518BMHz
185 Tested by: 23567/11993
95
85
€ Peok Linit CdBuU/r
375
6‘:
A L dBUY/m) i
AU TPt SO . a1 ]
3
4!: ra)}
3!:
5 28MHz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pte  #5wps/Mode Label Range (BHz) RBW/UBU Ref/fttn  Det/fvg Type Sueap Pte  #Sups/Mode Lobel
Marker| Frequency | Meter | Det | AT0062 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *% 514999 | 37.49 | Pk 34.2 -15.8 55.89 - - 74 -18.11 331 398 \
2 * *% 514964 | 40.29 | Pk 34.2 -15.8 58.69 - - 74 -15.31 331 398 \Y
3 **%¥514999| 27.37 |ADV | 34.2 -15.8 45.77 54 -8.23 - - 331 398 \'
4 * ** 514954 | 27.68 | ADV | 34.2 -15.8 46.08 54 -7.92 - - 331 398 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11ETEEK. Facility: UL Morrisville 2828 Aug 31 88:21:53
Rodicted Emissions 3-Meters
- Project Number: 13337971
18 Clignt:Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, 11n HT28, 518BMHz
95 Tdsted by: 19289 / 46722
35
Peak Limit (dBuU/mI
75
2 UNTIT Ne R (4B m
3
5 65
@
T
~ Avg Limit CdBuU/m2 J
55 !
r\
45 ! ) A
15 3 4 & ; 7 ‘“M
35 Cf 9 Q [T e -
il
25 ]
1 18 18
Frequency (GHz)
Range (6Hz) REU/VBH Ref/Attn Det/fvg Modo Sueep Pts  fSupo/ode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Mode Sueep Pts Foups/Mode Label
1:1°5.88 INC-68) /38 57/2 PEAK/Pur Avg(RMS)  385nsec(Auto) 608D HAXH Horizantal 5:6.15-18 IHC-6dB)/30k 9772 PEAK/Pur fvg(RHS) 1. lsec(fute) 18k MAWH Har izontal
3:5.88-6.15 INCG-648)/38k 187/ PEAK/Pur Avg(RHS)  1Bincec(Auto) 5088 MAKH Horizantal
11I:_)Test Facility: UL Morrisville 2828 Aug 31 B8:21:53
Rodicted Emissions 3-Meters
- Project Number: 13337971
16 Clignt:Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, 11n HT28, 518BMHz
95 Tested by: 19289 / 46722
85
Peak Limit (dBuU/mI
75
2 UNII Non-Restricted CBulU/m
~
3 es
@
T
~ Avg Limit CdBuU/m2
55
18
=)
a5
67 ]
8 =}
35 Q.0 g
2Dt
1 18 18
Frequency (GHz)
Range (6H2) RE/VBl Ref/Attn  Det/fvg Modo Sueep Pts  fSupo/fode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Mode Sueep Pto Foups/Mode Label
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.20004| 51.49 |PK-U| 28.7 -36.9 43.29 - - 74 -30.71 - - 130 106 H
* *¥%1.20003| 46.12 |ADV| 28.7 -36.9 37.92 54 -16.08 - - - - 130 106 H

2 *1.25017 | 51.37 [PK-U| 29.1 -36.6 43.87 - - 74 -30.13 - - 279 102 H
*1.25001 46.61 |ADV | 29.1 -36.6 39.11 54 -14.89 - - - - 279 102 H

3 * *%1.62498| 50.25 |PK-U| 28.2 -35.4 43.05 - - 74 -30.95 - - 37 117 H
**%1.62511| 43.8 |ADV| 28.2 -35.4 36.6 54 -17.4 - - - - 37 117 H

6 |***1.20006| 49.16 |PK-U| 28.7 -36.9 40.96 - - 74 -33.04 - - 318 179 \Y
* *¥%1.20002| 42.03 |ADV | 28.7 -36.9 33.83 54 -20.17 - - - - 318 179 \Y

7 *1.24977 49.05 |PK-U| 29.1 -36.6 41.55 - - 74 -32.45 - - 127 227 \'%
*1.25003 42.84 |ADV | 29.1 -36.6 35.34 54 -18.66 - - - - 127 227 \'

8 |***1.62499| 58.48 |PK-U| 28.2 -35.4 51.28 - - 74 -22.72 - - 91 268 \Y
* *%1.62509| 44.16 |ADV | 28.2 -35.4 36.96 54 -17.04 - - - - 91 268 \Y

9 3.45328 45.69 |PK-U| 32.9 -33.3 45.29 - - - - 68.2 [-22.91| 214 157 \Y%
4 3.4533 44.97 |PK-U| 32.9 -33.3 44.57 - - - - 68.2 |[-23.63| 170 229 H
5 10.35857 | 48.43 [PK-U| 37.5 -25.9 60.03 - - - - 68.2 -8.17 | 163 398 H
10 10.35877 | 50.75 [PK-U| 37.5 -25.9 62.35 - - - - 68.2 -5.85 | 175 294 \Y

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

MID CHANNEL RESULTS

WKTest Facility: UL Morrisville 2028 Aug 31 89:31:47
Rodicoted Emissions 3-Meters
- Project Number: 13337971
16 Cl ient :Raspberry Pi
Test Location: N-SAC
. Mode: 1Tx, 11n HT28, 52BBMHz
El T;sted by: 19289 / 46722
85
Peak Limit (dBuU/m2
75
2 UNII Non-Restricted (dBul/m
3 5
2 6
@
Kl
~ Avg Limit (dBulU/m)
55 !
a5 J\ 5 -
12 3 4 | ”
35 ? ? 2 ) RN ‘
/ “ , ik | AN A
N \ ™ b
D5y JM« M ‘J~ “ L e
A
1 g 18
Frequency (GHz)
Range (BHz) RBU/UBI Ref/fttn  Det/fvg Mode eep Pts  #Sups/Mode Label Range (6Hz) RBU/UBY Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Mode Lobel
1:1°5.88 INC-6d8) /30 57/2 PEAK/Pur fvg (RHS) (Auto) 6300 HAYH Hori zantal 5:6. 15-1¢ M(-6dB) /30K 97/2 PEAK/Pur fvg(RHS) 1. lsec(iuto) 18k AWM Hor izonto
3i5.08-6.15 107/18 FEAK/Pur Avg(RHS) c(futo) 5088 HAKH Horizantal
WKTest Facility: UL Morrisville 2028 Aug 31 89:31:47
Rodicted Emissions 3-Meters
- Project Number: 13337971
16 Clignt:Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, 1in HT28, 52BBMHz
95 Tested by: 19289 / 46722
85
Peak Limit (dBuU/m2
75
2 UNII Non-Restricted (dBul/m
3 5
SR =}
@
Kl
~ Avg Limit (dBul/m)
55
18
)
45
67 2
8 o
35 Q.0 o
25 sty
1 g 18
Frequency (GHz)
Range (BHz) RBUAUBI Ref/httn  Det/fvg Mode Sweep Ptz #Sups/Mode Label Range (6Hz) RBU/UBY Ref/Attn  Det/fAvg Mode Sueep Pts  #Sups/Mode Lobel

Page 40 of 288

ULLLC
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-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 | Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.1997 | 50.43 |PK-U| 28.7 -36.9 42.23 - - 74 -31.77 - - 321 249 H
* *¥%1.20001| 44.88 |ADV| 28.7 -36.9 36.68 54 -17.32 - - - - 321 249 H
2 *1.24964 | 51.88 [PK-U| 29.1 -36.6 44.38 - - 74 -29.62 - - 329 229 H
*1.24999 | 4591 [ADV| 29.1 -36.6 38.41 54 -15.59 - - - - 329 229 H
3 * **1.62512| 50.11 |PK-U| 28.2 -35.4 42.91 - - 74 -31.09 - - 136 160 H
* *%1.62501| 44.32 |ADV| 28.2 -35.4 37.12 54 -16.88 - - - - 136 160 H
6 |***1.20005| 48.78 |PK-U| 28.7 -36.9 40.58 - - 74 -33.42 - - 265 163 \Y
* *%1.19993| 41.68 |ADV| 28.7 -36.9 33.48 54 -20.52 - - - - 265 163 \Y
7 *1.24986 49.43 |PK-U| 29.1 -36.6 41.93 - - 74 -32.07 - - 122 227 \'%
*1.25 42.77 |ADV| 29.1 -36.6 35.27 54 -18.73 - - - - 122 227 \'
8 **¥%1.6251 | 49.74 |PK-U| 28.2 -35.4 42.54 - - 74 -31.46 - - 93 360 \Y
* *%1.62494| 43.97 |ADV| 28.2 -35.4 36.77 54 -17.23 - - - - 93 360 \Y
9 3.46674 45.34 |PK-U| 32.9 -33.4 44.84 - - - - 68.2 -23.36| 206 165 \'%
4 3.46679 45.3 |PK-U| 32.9 -33.4 44.8 - - - - 68.2 -23.4 | 260 360 H
5 10.39873 47.99 |PK-U| 37.5 -26.7 58.79 - - - - 68.2 -9.41 160 334 H
10 10.40218 | 51.82 [PK-U| 37.6 -26.8 62.62 - - - - 68.2 -5.58 | 176 297 \Y

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

“:Test Facility: UL Morrisville 2028 Aug 31 11:082:45
Radicated Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry Pi
Test Location: N-SAC
Made: 1Tx, 11n HT28, 5248MH=z
35 Tepted by: 19289 / 46722
85
Peak Limit (dBulU/m?
75
2 L I Nor g te 3ul/m
3 5
3 6
@
o
~ Avg Limit (dBulU/m>
55
45 5
2
1 T 3 4 ﬁ m
35 1 3 ? Wil
A i
) !
1 18 18
Frequency (GHz)
Range (6Hz) REW/UEW Ref/Atin  Dot/fvg Made Sueep Pis toups/Mode Lobel Range (6Hz) RE/UB Ref/ftin  Det/fvg Mode Sueep Pls  #5ups/tde Label
1:1°5.08 1H(-6d8)/38k  §7/2 FEAK/Fur Avg(RNS)  3B5nsecAuto) 6288  MAKH Harizontal | 5:6.15-18 IMC-6a8)/30k  57/2 PERK/Fir Avg(RHS) 1. lsecthuto) 18k MAKH Hor i zantol
3:5.08-6.15 NC-E8)/3k  167/18  PEAK/Pur Avg(RNS)  [Binsec(Autc) 5088 MAKH Har izontal
H:Test Facility: UL Morrisville 2028 Aug 31 11:82:45
Radiated Emissions 3-Meters
= Project Number: 133373971
18 Client:Raspberry Pi
Test Location: N-SAC
Made: 1Tx, 11n HTZ28, 5248MHz
95 Tested by: 19289 / 46722
85
Peak Limit (dBuU/m]
75
2 UNII Non-Restricted (dBulU/m?]
~
3 e
©
Gl
~ Avg Limit (dBulU/m)
55
18
o
45
6
B2 g
=}
25t
1 18 18
Frequency (GHz)
Range (6Hz) REW/EN Ref/Attn  Det/fivg Node Sueep Pis #5ups/Mods Lobel Range (6Hz) Re/UB Ref/ftin  Det/fvg Node Sueep Ple  #5ups/fede Lobel
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.20017| 51.91 |PK-U| 28.7 -36.9 43.71 - - 74 -30.29 - - 124 102 H
* *¥%1.20002| 45.99 |ADV| 28.7 -36.9 37.79 54 -16.21 - - - - 124 102 H

2 *1.24997 | 51.34 [PK-U| 29.1 -36.6 43.84 - - 74 -30.16 - - 279 101 H
*1.25003 | 46.68 |ADV| 29.1 -36.6 39.18 54 -14.82 - - - - 279 101 H

3 * *%1.62497| 49.89 |PK-U| 28.2 -35.4 42.69 - - 74 -31.31 - - 41 141 H
* *%1.62504| 44.12 |ADV| 28.2 -35.4 36.92 54 -17.08 - - - - 41 141 H

6 |***1.20032| 49.96 |PK-U| 28.7 -36.9 41.76 - - 74 -32.24 - - 264 186 \Y
* *¥%1.20003| 43.78 |ADV| 28.7 -36.9 35.58 54 -18.42 - - - - 264 186 \Y

7 *1.25017 49.45 |PK-U| 29.1 -36.6 41.95 - - 74 -32.05 - - 118 202 \'%
*1.24997 42.16 |ADV| 29.1 -36.6 34.66 54 -19.34 - - - - 118 202 \'

8 * *%1.625 | 50.18 |PK-U| 28.2 -35.4 42.98 - - 74 -31.02 - - 83 345 \Y
* *¥%1.6251 | 44.11 |ADV| 28.2 -35.4 36.91 54 -17.09 - - - - 83 345 \Y

9 3.49346 44.92 |PK-U|l 32.9 -33.3 44.52 - - - - 68.2 |[-23.68| 201 163 \Y%
4 3.49354 45.38 |PK-U| 32.9 -33.3 44.98 - - - - 68.2 |[-23.22| 260 353 H
10 10.47827 | 53.91 |PK-U| 37.6 -27.3 64.21 - - - - 68.2 -3.99 | 212 273 V
5 10.48029 | 42.95 |[PK-U| 37.6 -27.3 53.25 - - - - 68.2 |[-14.95| 129 296 H

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

1TX Antenna 2 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

=Test Facility:UL RTP Chamber C

2828 Aug 7 19:17:18

- Project Number
A Client:Raspberry Pi
Test Location: C-Chamber

Restricted Bandedge
13337971

Mode: 1Tx, 11n HT28, 518@MH=z

15 Tested by: 19283 / 46722

9|:

85 ffwﬂwm
- f \
SE Peak | £ oc /\‘ \
3 75 |
[is}
o

oy

Frequency (GHzJ

65
o5 Average L imit dBukr‘/m) \W
\
L F— e
35
5 28MHz/

Range (GHz) REU/UBU Ref/ALtn  Det/Avg Tupe ¥Sups/Made
1:5%5.2

y Suep Pes Lobel Range (BHz) RBU/UBI
HC-EB)/M  187/18 PEAK/Pur Avg(RMS)  2Bnsec(Auto) 8603  HAXH Horizontal - F| 2:5°5.2

Ref/fttn
M(-6dB)/  187/18

Det/fug Tupe
AVER/U3 1 g

Sueep
Znzec(huto)

Pis  #oups/Mode Lobel
8O0 1BATAL Horizontal - fv

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limitt PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuv/m) (dB)
1 * *¥% 514999 36.83 Pk 34.2 -15.8 55.23 - 74 -18.77 334 123 H
2 * *%514914| 41.21 | Pk 34.2 -15.8 59.61 - - 74 -14.39 334 123 H
3 * *%514999| 25.93 | ADV | 34.2 -15.8 44.33 54 -9.67 - - 334 123 H
4 * *¥% 514974 27.15 | ADV 34.2 -15.8 45.55 54 -8.45 334 123 H

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

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
VERTICAL RESULT
1ZKTEst Focility:UL RTP Chamber C 2028 Aug 7 10:06:27
Restricted Bondedge
s Project Number: 13337971

Client:Raspberry Fi

Test Location: C-Chamber
Mode: 1Tx, 11n HT28, 518@MHz
185 Tested by: 19289 / 46722

85

Peok Limit (dBulU/m3
75

C(dBulU/m3

THean

65

Average Limit (dBul/m)

55 kg F oot b e L L ) NETTTMTROMAN e bbb e

; : a3
45} S — 2

35

Ul

20MH=z/7 5.2
Freguency (GHz)

Range (GHz) REU/BU Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/fode Lobel Range (BHz) RBU/UBH Ref/Atn  Det/fvg Tupe Sueep Pls  oups/Mode Lobel

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limitt PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) [(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuv/m) (dB)

1 * *% 514999 | 45.65 Pk 34.2 -15.8 64.05 - - 74 -9.95 276 121 Vv

2 * ** 514959 | 49.09 Pk 34.2 -15.8 67.49 - - 74 -6.51 276 121 \

3 * *%¥ 514999 | 28.12 | ADV 34.2 -15.8 46.52 54 -7.48 - - 276 121 \'%

4 * ** 514807 | 29.29 | ADV 34.2 -15.8 47.69 54 -6.31 - - 276 121 \'
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1I:TEEA_ Facility:UL RTP Chamber C 2828 Aug 12 17:47:35
Roadiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pl
Test Location: C-Chamber
Mode: 1Tx, 11n HT2E, 5188MH=z
95 Tested by: 23567/11993
|
85
Peok Limit (dBuU/m)
75
2 ITT N R ; (dBulU/m
B 5
3 6
@
o {
~ Avg Limit (dBulU/m) r
55 |
'\
5 | n
4 1 /
9
2
35 @ 3 J Y i
L bbb
) s
ZE#‘)“L-; I s Jh!‘l‘
1 18 18
Frequency (GHz)
Range (6H2) REU/BH Raf/Attn  Det/Avg Type Pte  ESups/fode Label Range (62) FEW/UBH Ref/Attn  Dst/Avg Tupe Sueep Pls  foups/fode Label
1:155,88 NC6B)/3 81/ FERK/Pir Avg(RYS)  16ncectAuto) 6000  MAXH Hor i zontal 5:6.15-18 H(-6dB)/30k  87/8 PEK/Pir Avg(RMS)  dSdncec(Auta) 18k MAXH Horizonta
3:5.08-6.15 MC-6eB)/30k  99/2 PEAK/Pur Avg(RHS)  4lnsec(Aubo) 5088  MAXH Hor i zontal
FCC Port5C 56Hz UNIT RSE.TST Rev 9.5 12 Jun 2019

HORIZONTAL

| 1KTest Facility:UL RTP Chamber C 2828 Aug 12 17:47:35
Radiated Emissions 3-Meters
195 Fr‘gJEct Number: 13337971
Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HT2E, 5188MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
2 11 N : ul/m
3 g5
3 6
@
o
~ Avg Limit (dBulU/m)
55
8
=}
7 5O SO OSSNSO S | USSR SUNOSNNNE SN SN W SONSOSSOO 1 1" J
3 7
o
35 & o
o
25
1 18 18
Frequency (GHzJ
Range (Griz) RE/UBH Ref/Attn  Det/fvg Tuype Sueep Pte #5ups/fade Lobel Range (6riz) REW/ VBl Ref/Atin  Det/fvg Tupe Suezp Ple #sups/fode Label
FCC Parti5C 56Hz UNIT RSE.TST Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 *1.25017 | 70.02 |PK-U| 28.6 -55.3 43.32 - - 74 -30.68 - - 209 102 H
*1.25002 | 66.23 |ADV| 28.6 -55.3 39.53 54 -14.47 - - - - 209 102 H

2 |***1.62525| 65.91 [PK-U| 28.5 -54.1 40.31 - - 74 -33.69 - - 295 232 H
* *%1.62488| 60.38 |ADV| 28.5 -54.1 34.78 54 -19.22 - - - - 295 232 H

5 *1.24994 71.33 |PK-U| 28.6 -55.3 44.63 - - 74 -29.37 - - 151 318 \'
*1.25002 67.29 |ADV| 28.6 -55.3 40.59 54 -13.41 - - - - 151 318 \'

6 |***1.62525| 62.48 |PK-U| 28.5 -54.1 36.88 - - 74 -37.12 - - 314 102 \Y
* *¥%1.62488| 55.65 |ADV| 28.5 -54.1 30.05 54 -23.95 - - - - 314 102 \Y

3 3.45316 57.8 |PK-U| 32.7 -50.7 39.8 - - - - 68.2 -28.4 | 328 103 H
7 3.45335 59.42 |PK-U| 32.7 -50.7 41.42 - - - - 68.2 -26.78| 301 243 \'
4 10.35869 | 62.52 |PK-U| 37.3 -44.2 55.62 - - - - 68.2 [-12.58| 108 118 H
8 10.36168 61.5 |PK-U| 37.3 -44.1 54.7 - - - - 68.2 -13.5 | 360 268 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK-U - U-NII: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

MID CHANNEL RESULTS

WWKTESt Focility:UL RTP Chomber C 2828 Aug 12 19:12:18
Rodiated Emissions 3-Meters
185 Pr‘c.njsct Number: 13337971
Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HTZ2E, 52B8MHz
95 Tested by: 23567/11993
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 6
@
g N \‘
— Avg Limit (dBuU/m)
55
|
45 ,\ o 4
2 /
19 3 "
35 g | n R AN
W MMW o o
\H i | b ekt ke Lok V‘"Lﬁrm
o5 o *%ﬂ,, Mw
1 18 18
Frequency (GHz)
Ronge (62) REU1/UBl Raf/Attn  Dat/Avg Tupe = Pt foups/Mode Label Range (BHiz) REW/UB Ref/Attn  Det/Avg Type Sueep Ple  ¥owps/fode Lobel
1:175.08 1H(-6eB)/38  E1/D FERK/Fur fvg(RUS)  156ncecCute) 6000 HAXH Harizontal 5:6.15-18 HC-6dB)/38k  87/8 PEAK/Fur Frg(RMS)  d5dncec(Auta) 18k MM Horizonta
3:5.08-6.15 H-6B)/3B  93/2 PERK/Pur Avg(RIS)  dimsec(iuto) 5000 MAXH Harizontal
FCC Port!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2819

HORIZONTAL

1WKTEst Focility:UL RTP Chomber C 2028 Aug 12 19:12:18
Rodiated Emissions 3-Meters
185 PPF}JECL Number: 13337971
Client:iRospberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HTZ28, 52B8MHz
95 Tested by: 23567/119593
85
Peok Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 6
@
o
~ Avg Limit (dBul/m)
55
7
e}
7 OO0 5000 EOOOH SRS OOSSSURIOS SOUPOSSSSUOSOPPSPSNROOS SUUPSPORNRUOSURPOOS S SUPUPOR T JOPUSSRSRRNS SUSSORPURNNS SUUUOROSORE USROS SO0 UUSROOOSSSSROOY €1 . LA
35} Gl
25)
1 18 18
Frequency (GHz)
Ronge (6Ho) REU/BH Ref/Attn  Dat/Avg Type Sueep Pte  Foups/fods  Lobel Range (6H2) REU/UBl Ref/ALtn  Dst/fvg Tupe Sweep Ple ¥oups/fode Label
FCC Part!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.15006| 68.53 |PK-U| 27.4 -54.9 41.03 - - 74 -32.97 - - 213 127 H
* *¥%1.15001| 63.84 |ADV| 27.4 -54.9 36.34 54 -17.66 - - - - 213 127 H

2 *1.25005 68.5 |PK-U| 28.6 -55.3 41.8 - - 74 -32.2 - - 145 103 H
*1.24998 | 63.72 |ADV| 28.6 -55.3 37.02 54 -16.98 - - - - 145 103 H

3 |***162488| 65.32 |PK-U| 28.5 -54.1 39.72 - - 74 -34.28 - - 204 102 H
* *%1.62488| 58.96 |ADV| 28.5 -54.1 33.36 54 -20.64 - - - - 204 102 H

5 |***1.15002| 66 |[PK-U| 27.4 -54.9 38.5 - - 74 -35.5 - - 4 102 \Y
* *¥%1.15002| 59.89 |ADV| 27.4 -54.9 32.39 54 -21.61 - - - - 4 102 \Y

6 *1.25001 66.36 |PK-U| 28.6 -55.3 39.66 - - 74 -34.34 - - 45 210 \'%
*1.25003 | 60.37 |ADV| 28.6 -55.3 33.67 54 -20.33 - - - - 45 210 \Y

7 10.39739 | 67.26 |PK-U| 37.3 -43.4 61.16 - - - - 68.2 -7.04 | 345 308 \Y
4 10.39921 | 62.82 |PK-U| 37.3 -43.3 56.82 - - - - 68.2 [-11.38| 113 107 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK-U - U-NII: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

WWRTest Facility:UL RTP Chaombker C 2028 Aug 12 28:87:41
Radiated Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HT28, 5248MHz
95 Tested by: 23567/11993
85
Peak Limit CdBulU/m)
75
E 11 N € u
3 65
S
~ Avg Limit (dBuU/m)
55
|
45 J
2 ™o
c v
35 b a ) WW
n J
YR eV S ey
ol A

1 18 18
Frequency (GHzJ
Range (6Hz) REUI/UB Raf/Attn  Dat/Avg Tupe Pte  #oups/fode Lobel Range (Btiz) RE/UBl Ref/Attn  Det/Avg Type Sueep Pls  ¥owps/fiode Lobel
1:175,88 NC-608)/38  81/8 PEAK/Pur Avg(RNS)  156meecCAuto) 6008 MAXH Hor i zontal 5:6.15-18 1H(-6dB)/38k  87/8 PERK/Pir Rvg(RNS)  d5dmsec(Auto) 18k MAYH Hor i zonta
3:5.08-6.15 MCER) /o 9972 PERK/Pur Avg(RIS)  dlmsectiuto) 5000 WAXH Har izontal
FCC Port5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2819
! 1;T\sst Facility:UL RTP Chomber C 2028 Aug 12 28:87:41
Rodiated Emissions 3-Meters
5 Project Number: 13337971
18 Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 11n HT2E, 5248MHz
95 Tested by: 23567/11993
85
Peak Limit CdBulU/m)
75
2 UNITI No estrictec Bu
3 5
]
@
o . .
~ Avg Limit (dBuU/m)
55
o
OO 00U UsssooOUOOOooOOUOosoUUO SOUOOUSSNOOUSSNNSSSSRNSNNRE SUOUUUOUOOUUUUOOS 0 HOUUOUR 1 YOUUUUUUUUUN JOUSUUOMSRTN SUNSSSUNN SO 0 SOUUUSUOUOUUUOOO OO 7. ol
6
=}
35 5
0
25)
1 18 18
Frequency (GHz)
Ronge (62) REU/UB Raf/Attn  Dat/Avg Tupe Sueep Pte #oups/fode  Lobel Range (Bfiz) REW/UBl Ref/Attn  Dst/Avg Type Sueep Plc  ¥owps/fode Lobel
FCC Port!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.14994| 66.61 |PK-U| 27.4 -54.9 39.11 - - 74 -34.89 - - 217 102 H
* *¥%1.15006| 61.61 |ADV| 27.4 -54.9 34.11 54 -19.89 - - - - 217 102 H

2 *1.24995 | 70.06 |[PK-U| 28.6 -55.3 43.36 - - 74 -30.64 - - 141 102 H
*1.25006 66.18 |ADV| 28.6 -55.3 39.48 54 -14.52 - - - - 141 102 H

3 * *%1.62525| 64.87 |PK-U| 28.5 -54.1 39.27 - - 74 -34.73 - - 203 102 H
* *%1.62488| 58.99 |ADV| 28.5 -54.1 33.39 54 -20.61 - - - - 203 102 H

5 |***1.15028| 65 |[PK-U| 27.4 -54.9 37.5 - - 74 -36.5 - - 0 103 \Y
* *¥%1.15002| 58.95 |ADV| 27.4 -54.9 31.45 54 -22.55 - - - - 0 103 \Y

6 *1.25002 66.35 |PK-U| 28.6 -55.3 39.65 - - 74 -34.35 - - 264 377 \'%
*1.25007 59.29 |ADV| 28.6 -55.3 32.59 54 -21.41 - - - - 264 377 \'

7 10.48025 | 66.82 |PK-U| 37.4 -42.8 61.42 - - - - 68.2 -6.78 | 360 306 \Y
4 10.48451 | 59.37 |PK-U| 37.4 -42.8 53.97 - - - - 68.2 |[-14.23| 106 106 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK-U - U-NII: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

9.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

1TX Antenna 1 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
12:Test Facility:UL RTP Chomber C 2828 Aug 26 23:18:57
Restricted Bandedge
115 Er‘oject Number: 13337871
lien aspberr i
Temt Lonation: &-Chanber
Mode: 1Tx, 11n HT48, 5198MHz
195 Tested by: 23567/11993
Lpball, padagy
o5 y
[
85 | W\\( b
< Peak Limit CdBuU/r {(
3 75 ‘ r‘
z 2 }
65 Ll /
cel Average I imit CdBull/m) M‘”"" wmw’
45 W‘M .............
3!:
5 20MHz/ 5.2
Frequency (GHz)
Rugg; ;GHz) RBHgUgH . R;I;Qéln EEV%B Type(R . egneep( gézﬂ #Sups/Mode  Label Renge (BHz) RBW/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
1:5-8 1MC-6dB) /31 187/1 AK/Pur Bvg(RMS) Insec (Auto) MAXH Horizontal 2:5-5.2 1M(-6dB)/3M 187/18 AVER/Vol4 Avg 20nsec(Auto) BO9A 182TAUG Hori zonta!
Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fltr/Pad| DC |Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |[Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 **% 514999 | 45.1 | Pk | 34.2 -15.8 0 63.5 - 74 -10.5 165 398 H
2 * ** 514802 | 48.74 | Pk | 34.2 -15.8 0 67.14 - - 74 -6.86 165 398 H
3 * ** 514999 34 |ADV| 34.2 -15.8 .22 52.62 54 -1.38 - - 165 398 H
4 * *% 514942 | 34.97 |ADV| 34.2 -15.8 .22 53.59 54 -.41 - - 165 398 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

VERTICAL RESULT

=Test Facility:UL RTP Chomber C 2028 Aug 26 23:26:47

Restricted Bondedge

- Project Number: 13337971
1 Clignt:Raspberry Pi

Test Location: C-Chamber
Mode: 1Tx, Iln HT4B, 519@HHz
195 Tested by: 23567/11993

95

85

75 Peak Limit CdBuU/r

CdBulU/m)

2500

65

Average Limit (dBuUY/m)

45

35

5 2BMHz/ 5.2
Frequency (GHz)

Range (GHz) RBUI/UBU Ref/Attn  Det/Avg Tupe Suesp Pte  #5wps/Mode  Label Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Type Suesp Pte  #ups/Mode Lobel

Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |[Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB)

1 * *¥%514999| 46.9 | Pk | 34.2 -15.8 0 65.3 - - 74 -8.7 203 396 \

2 * *% 514997 | 48.95 | Pk | 34.2 -15.8 0 67.35 - - 74 -6.65 203 396 Vv

3 * *% 514999 | 34.68 |ADV| 34.2 -15.8 .22 53.3 54 -7 - - 203 396 Vv

4 * *¥% 514982 | 35.08 |ADV| 34.2 -15.8 .22 53.7 54 -3 - - 203 396 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1“:Tzsst Facility: UL Morrisville 2028 Sep 2 8@:84: 84
Rodicted Emissions 3-Meters
= Project Number: 13337971
18 Clignt:Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, 11n HT48, 519BMHz
95 Tested by: 23567/11993
35
Peak Limit (dBulU/m3
75
2 [IT Non-R B m
3 f
5 65
@
o
~ Avg Limit CdBuU/m2 [
55 bt
45 H 9
5
1 3 4 X
i 4 v L
 ———r W e
| - il A
b L bt )
25l
1 18 18
Frequency (GHz)
Range (6H2) REU/VBH Ref/Attn Det/fvg Modo ueep Pts  foupo/ode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Mode Sueep Pts Foupo/Mode Label
1:1°5.88 INC-68) /38K 57/2 PEAK/Pur Avg(RS)  385nsec(Aute) 608D HAXH Horizantal 5:6.15-18 IHC-6dB)/30k 9772 PERK/Pur fvg(RHS) 1. lsec(futo) 18k MAWH Har izontal
3:5.88-6.15 INC-648)/38k  187/18 PEAK/Pur Avg(RMS)  1Bincec(duto) 5088 MAKH Horizantal
11I:Test Facility: UL Morrisville 2828 Sep 2 B0:04: 84
Rodicted Emissions 3-Meters
= Project Number: 13337971
18 Clignt:Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, 11n HT48, 519BMHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m>
75
2 111 Non-Restricted (dBuU/n
~
3 e
@
T
~ Avg Limit CdBuU/m2
55
%)
o
a5
z 9
35 g ? 8 2
25
1 18 18
Frequency (GHz)
Range (6H2) RE/VBH Ref/Attn  Det/fvg Modo Sueep Pts  foupo/fode Label Range (6Hz) REW/VBU Rof/Attn  Det/fvg Mode Suecp Pto Foupo/Mode Label

Page 54 of 288

ULLLC
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-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.14998| 50.97 |PK-U| 28.1 -37 42.07 - - 74 -31.93 - - 110 104 H
* *¥%1.15007| 46.17 |ADV| 28.1 -37 37.27 54 -16.73 - - - - 110 104 H

2 *1.25026 | 52.52 [PK-U| 29.1 -36.6 45.02 - - 74 -28.98 - - 92 316 H
*1.24997 48.11 |ADV| 29.1 -36.6 40.61 54 -13.39 - - - - 92 316 H

3 |***1.62478| 49.02 |PK-U| 28.2 -35.4 41.82 - - 74 -32.18 - - 133 283 H
* **1.62516| 43.65 |ADV| 28.2 -35.4 36.45 54 -17.55 - - - - 133 283 H

6 |***1.14991| 50.57 |PK-U| 28.1 -37 41.67 - - 74 -32.33 - - 273 142 \Y
* *%1.14999| 45.07 |ADV| 28.1 -37 36.17 54 -17.83 - - - - 273 142 \Y

7 *1.24987 50.07 |PK-U| 29.1 -36.6 42.57 - - 74 -31.43 - - 118 199 \'%
*1.25005 447 |ADV| 29.1 -36.6 37.2 54 -16.8 - - - - 118 199 \'

8 |***1.62516| 48.07 |PK-U| 28.2 -35.4 40.87 - - 74 -33.13 - - 113 328 \Y
* *%1.62516| 42.98 |ADV| 28.2 -35.4 35.78 54 -18.22 - - - - 113 328 \Y

9 3.4599 45.22 |PK-U| 32.9 -33.4 44.72 - - - - 68.2 [-23.48| 211 207 \Y%
4 3.4601 45.11 |PK-U| 32.9 -33.4 44.61 - - - - 68.2 -23.59| 196 119 H
10 10.38004 | 52.98 |PK-U| 37.6 -26.3 64.28 - - - - 68.2 -3.92 | 183 335 V
5 10.38555 | 49.35 [PK-U| 37.5 -26.5 60.35 - - - - 68.2 -7.85 | 172 373 H

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

PK-U - Maximum Peak

ADV - Linear Voltage Average

Page 55 of 288

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

TEL:(919) 549-1400



REPORT NO: R13337971-E4

FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

11;Test Facility: UL Morrisville 2028 Sep 2 B8:24:18
Rodicoted Emissions 3-Meters
- Project Number: 13337971
16 Cl ient:Raspberry Pi
Test Location: N-SAC
= Moge: 1Tx, 11n HT48, 523BMHz
9 Tebted by: 19289 / 46722
85
Peak Limit (dBuU/m3
75
~ UNII Non-Restricted BulU/n
g '
3 e !
@
< !
S Avg Limit CdBuU/m) ‘)
55
45 }\ 5 i )
| 9 3 4 \‘ " M
35111 7 ? ’ ——————
‘ o Wi
e e Y
Lo
o5k “.' » b
1 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Sweey Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
1:1-5,08 IHC-6dB)/30k 9772 PEAK/Pur fvg(RHS)  385msec(futo) 6300 HAKH Hori zantal 5:6. 15 1H(-6dB)/30k 9772 FERK/Par fvg(RHS) 1. lsec(Aute) 1Bk MAXH Hor zontal
3:5.88-6.15 INC-6d8)/38k  187/18  FEAK/Pur Avg(RHS)  1Binsec(futo) 5088 MAKH Horizantal
11;Test Facility: UL Morrisville 2028 Sep 2 B8:24:18
Rodicted Emissions 3-Meters
= Project Number: 13337971
16 Clignt:Raspberry Pi
Test Location: N-SAC
= Mode: 1Tx, 11n HT48, 523BMHz
9 Tested by: 19289 / 46722
85
Peak Limit (dBuU/m3
75
2 UNII Non-Restricted BulU/n
3 5
SR &}
@
o P
S Avg Limit CdBuU/m)
55
a
o
45
7
67 2
5 a8
3 &} S
251
1 8
Frequency (GHz)
Ronge (GHz) RBUAVBI Ref/fttn  Det/fvg Mode Sueep Ptz #Sups/Mode Label Range (6Hz) RBU/BY Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Lobel
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fltr/Pad| DC Corrected|Avg Limit|Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading dB(/m) (dB) Corr| Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 |***1.20009| 50.99 [PK-U| 28.7 -36.9 0 | 42.79 - - 74 -31.21 - - 119 153 H
* *¥%1.20007| 45.56 |ADV| 28.7 -36.9 23| 37.59 54 -16.41 - - - - 119 153 H
2 *1.24994 | 53.32 [PK-U| 29.1 -36.6 0 | 45.82 - - 74 -28.18 - - 128 | 379 H
*1.25002 | 48.69 |[ADV| 29.1 -36.6 23| 41.42 54 -12.58 - - - - 128 | 379 H
3 |***1.62498| 49.2 |PK-U| 28.2 -35.4 0 42 - - 74 -32 - - 33 298 H
* *%1.62508| 42.97 |ADV| 28.2 -35.4 .23 36 54 -18 - - - - 33 298 H
6 |***1.20028| 49.87 |PK-U| 28.7 -36.9 0 | 41.67 - - 74 -32.33 - - 31 317 \Y
* *¥%1.20007| 43.62 |ADV| 28.7 -36.9 .23| 35.65 54 -18.35 - - - - 31 317 \Y
7 *1.25009 52.5 |PK-U| 29.1 -36.6 0 45 - - 74 -29 - - 51 395 \'%
*1.25 48.06 |ADV| 29.1 -36.6 .23 | 40.79 54 -13.21 - - - - 51 395 \'
8 |***1.62508| 50.06 |PK-U| 28.2 -35.4 0 | 42.86 - - 74 -31.14 - - 100 | 268 \Y
* *%1.62507| 44.35 |ADV| 28.2 -35.4 23| 37.38 54 -16.62 - - - - 100 | 268 \Y
9 3.48648 44.76 |PK-U| 33 -33.3 0 | 44.46 - - - - 68.2 [-23.74| 220 | 210 \Y%
4 3.48652 45.9 |PK-U| 33 -33.3 0 45.6 - - - - 68.2 -22.6 | 266 | 295 H
10 10.46012 | 55.67 |PK-U| 37.6 -27.3 0 | 65.97 - - - - 68.2 -2.23 | 222 294 \Y
5 10.46403 47.4 |PK-U| 37.6 -27.3 0 57.7 - - - - 68.2 -10.5 | 153 293 H

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1TX Antenna 2 MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1ZKTEst Facility:UL RTP Chamber C 2828 Aug 7 15:27:22
Restricted Bandedge
Project Number: 13337971
115 Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1in HT48, 5198MH=
185 Tested by: 19283 / 46722
gl:
85 WW
§ 75 Peok Limit (dBulU/m { M”.\\‘}m
6!: /[
solg fveToge Linit (o8l p) e @W"‘“ |
o ' 3 M”“‘/
45 -
35
5 20MH=/ 5.2
Frequency (GHzJ
Range (GHz) RELI/UBW Ref/Attn Det/fvg Type Sueep Pt #Sups/fode Lobel Range (GHz) REW/UBH Ref/fttn  Det/fvg Tupe Sueep Pis  #oups/Mode Lobel
1:5-5.2 1M(-BdB)/IM 187/18 PERK/Pur Avg(RMS)  2Bmsec(futo) 8808  MAXH Horizontal - P| 2:5-5.2 1M(-6dB)/ 3 187/18 AVER/alt fvg 2Bnsec(fAuto) 8900 B2TAL Horizontal - Av
Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fltr/Pad| DC |Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 **%¥ 514999 | 40.26 | Pk | 34.2 -15.8 0 58.66 - 74 -15.34| 202 163 H
2 * ** 514249 | 43.67 | Pk | 34.2 -15.8 0 62.07 - - 74 -11.93| 202 163 H
3 * *% 514999 | 28.98 |ADV| 34.2 -15.8 .23 47.61 54 -6.39 - - 202 163 H
4 * *¥% 514987 | 29.14 |ADV| 34.2 -15.8 .23 47.77 54 -6.23 - - 202 163 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

VERTICAL RESULT

~Test Facility:UL RTP Chamber C 2028 Aug 7 15:14:47

Restricted Bondedge

= Project Number: 13337971
i Client Raspberry Pi
Test Location: C-Chamber

Mode: 1Tx, 11n HT48, 519@MH=z
185 Tested by: 19289 / 46722

85

Peok Limit (dBuU/m)
75

C(dBulU/m3

65

Bean)

Average Limit (dBul/m)

55 e

M-

45

35

Ul

20MH=z/7 5.2
Freguency (GHz)

Range (GHz) REU/BU Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/fode Lobel Range (BHz) RBU/UBH Ref/Atn  Det/fvg Tupe Sueep Pls  $oups/Mode Lobel

Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fltr/Pad| DC |Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |[Margin| (Degs) | (cm)
(dBuVv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *% 514999 | 46.58 | Pk | 34.2 -15.8 0 64.98 - - 74 -9.02 70 161 Vv
2 * **% 514959 49.91 | Pk | 34.2 -15.8 0 68.31 - - 74 -5.69 70 161 Vv
3 * *%¥ 514999 | 34.44 |ADV| 34.2 -15.8 .23 53.07 54 -.93 - - 70 161 Vv
4 **%¥ 514989 | 34.9 |ADV| 34.2 -15.8 .23 53.53 54 -.47 - - 70 161 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1I:Tuse.t Facility:UL RTP Chamber C 2828 Aug 18 19:45:12
Roadiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pl
Test Location: C-Chamber
Mode: 1Tx, 11n HT48, 5198MH=z
95 Tar.tad by: 23567/115993
85
Peok Limit (dBuU/m)
75
2 ITT N R ; (dBulU/m I
3 5 |
3 6
@
o |
~ Avg Limit (dBulU/m) /\
55 1
\
° = T =
L& 3 ol
. a | ‘ [T caian
‘ ' e
Zzuh\. LLL Al
1 18 18
Frequency (GHz)
Range (6H2) REU/BH Raf/Attn  Det/Avg Type Pte  ESups/fode Label Range (62) FEW/UBH Ref/Attn  Dst/Avg Tupe Sueep Pls  foups/fode Label
1:155,88 NC6B)/3 81/ FERK/Pir Avg(RYS)  16ncectAuto) 6000  MAXH Horizontal | 5:6.15-18 H(-6dB)/30k  87/8 PEK/Pir Avg(RMS)  dSdncec(Auta) 18k MAXH Horizonta
3:5.08-6.15 MC-6eB)/30k  99/2 PEAK/Pur Avg(RHS)  4lnsec(Aubo) 5088  MAXH Hor i zontal
FCC Port5C 56Hz UNIT RSE.TST Rev 9.5 12 Jun 2019

HORIZONTAL

VERTICAL

" ~Test Facility:UL RTP Chamker C 2828 Aug 18 19:45:12
Radiated Emissions 3-Meters
195 Fr‘ngct Number: 13337971
Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HT48, 5198MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
2 11 N : ul/m
3 g5
3 6
@
o
~ Avg Limit (dBulU/m)
55 8
=
7 5O SSRGS SN SN SN W OSSO 1. S
35} BB
=}
25 byl
1 18 18
Frequency (GHzJ
Range (Griz) RE/UBH Ref/Attn  Det/fvg Tuype Sueep Pte #5ups/fade Lobel Range (6riz) REW/ VBl Ref/Atin  Det/fvg Tupe Suezp Ple #sups/fode Label
FCC Parti5C 56Hz UNIT RSE.TST Rev 9.5 12 Jun 2819
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062|/Amp/Cbl/Fltr/Pad| DC |Corrected|Avg Limit|Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading (dB/m) (dB) Corr| Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * **1.15044| 68.56 |PK-U| 27.4 -54.9 0 41.06 - - 74 -32.94 - - 168 102 H
* *%1.15002| 64.15 |ADV| 27.4 -54.9 .23| 36.88 54 -17.12 - - - - 168 102 H

2 *1.25001 | 69.16 [PK-U| 28.6 -55.3 0 | 42.46 - - 74 -31.54 - - 90 102 H
*1.25002 | 64.47 |ADV| 28.6 -55.3 .23 38 54 -16 - - - - 90 102 H

3 |***1.62525| 65.73 |PK-U| 28.5 -54.1 0 | 40.13 - - 74 -33.87 - - 299 203 H
* *%1.62488| 60.25 |ADV| 28.5 -54.1 23| 34.88 54 -19.12 - - - - 299 203 H

5 |***1.15017| 67.06 |PK-U| 27.4 -54.9 0 | 39.56 - - 74 -34.44 - - 330 102 \Y
* *%1.15003| 62.41 |ADV| 27.4 -54.9 .23| 35.14 54 -18.86 - - - - 330 102 \Y

6 *1.25022 | 65.06 [PK-U| 28.6 -55.3 0 | 38.36 - - 74 -35.64 - - 235 102 \Y%
*1.25003 | 58.55 [ADV| 28.6 -55.3 .23| 32.08 54 -21.92 - - - - 235 102 \Y

7 |***1.62525| 65.02 |PK-U| 28.5 -54.1 0 | 39.42 - - 74 -34.58 - - 240 | 285 \Y
* *%1.62488| 58.77 |ADV| 28.5 -54.1 23| 334 54 -20.6 - - - - 240 | 285 \Y

8 10.3802 69.04 |PK-U| 37.3 -43.9 0| 6244 - - - - 68.2 -5.76 | 333 294 \Y%
4 10.38182 61.5 |[PK-U| 37.3 -43.9 0 54.9 - - - - 68.2 -13.3 73 258 H

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

PK-U - Maximum Peak

ADV - Linear Voltage Average

Page 61 of 288

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

TEL:(919) 549-1400




REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

r ~Test Facility:UL RTP Chamber C 2028 Aug 18 21:16:89
Rodiated Emissions 3-Meters
= Project Number: 13337971
19 Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 11n HT48, 5238MHz
95 Tefted by: 23567/115993
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 g5 \
J 6 |
@
3 . |
— Avg Limit (dBuU/m)
55 L
45 " Do T
{ ! ‘
e 2 Lokl
35 g 5.3 , T v
»UU‘ ‘ BN e
25,,,)”, : wWJ" T
1 18 18
Frequency (GHz)
Ronge (62) REU1/UBl Raf/Attn  Dat/Avg Tupe Sueep Pt foups/Mode Label Range (BHiz) REW/UB Ref/Attn  Det/Avg Type Sueep Ple  ¥owps/fode Lobel
1:175.08 1H(-6eB)/38  E1/D FERK/Fur fvg(RUS)  156ncecCute) 6000 HAXH Harizontal 5:6.15-18 HC-6dB)/38k  87/8 PEAK/Fur Frg(RMS)  d5dncec(Auta) 18k MM Horizonta
3:5.86-6.15 M6/ 9972 PERK/Pur Avg(RIS)  dimsec(iuto) 5000 MAXH Harizontal
FCC Pert5C SGHz UNIT RSE.TST Rev 9.5 12 Jun 2819
r =Test Faocility:UL RTP Chamber C 2028 Aug 1@ 21:16:89
Rodiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 11n HT48, 5238MHz
95 Tested by: 23567/119593
85
Peok Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 b
@
o
— Avg Limit (dBuU/m)
55 8
=
45 B WY
5
o
18
35 o 5
o 0o
25
1 18 18
Frequency (GHz)
Ronge (6Ho) REU/BH Ref/Attn  Dat/Avg Type Sueep Pte  Foups/fods  Lobel Range (6H2) REU/UBl Ref/ALtn  Dst/fvg Tupe Sweep Ple ¥oups/fode Label
FCC Part!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062 |[Amp/Cbl/Fltr/Pad| DC [Corrected|Avg Limit|Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading (dB/m) (dB) Corr| Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 *1.25021 | 70.33 |PK-U| 28.6 -55.3 0 | 43.63 - - 74 -30.37 - - 170 134 H
*1.25001 | 66.69 |ADV| 28.6 -55.3 23| 40.22 54 -13.78 - - - - 170 134 H

2 |***1.62488| 65.82 |PK-U| 28.5 -54.1 0 | 40.22 - - 74 -33.78 - - 291 215 H
* *%1.62488| 59.77 |ADV| 28.5 -54.1 .23 344 54 -19.6 - - - - 291 215 H

9 |***1.20021| 65.85 |PK-U| 28.1 -55.2 0 | 38.75 - - 74 -35.25 - - 169 103 H
* *%1.20005| 60.38 |ADV| 28.1 -55.2 23| 33.51 54 -20.49 - - - - 169 103 H

5 *1.24987 | 69.72 |PK-U| 28.6 -55.3 0 | 43.02 - - 74 -30.98 - - 178 102 \Y
*1.24999 | 65.89 |ADV| 28.6 -55.3 23| 39.42 54 -14.58 - - - - 178 102 \Y

6 * *%1.62488| 64.31 |PK-U| 28.5 -54.1 0 38.71 - - 74 -35.29 - - 240 270 \'%
* *%1.62488| 58.43 |ADV| 28.5 -54.1 23| 33.06 54 -20.94 - - - - 240 | 270 \Y

10 |***1.19975| 65.09 |PK-U| 28.1 -55.2 0 | 37.99 - - 74 -36.01 - - 0 102 \Y
* *¥%1.20003| 58.74 |ADV| 28.1 -55.2 23| 31.87 54 -22.13 - - - - 0 102 \Y

3 1.79978 64.75 |PK-U| 30.2 -54.2 0 40.75 - - - - 68.2 -27.45| 295 260 H
7 1.79991 61.49 |PK-U| 30.2 -54.2 0 37.49 - - - - 68.2 -30.71| 171 263 \'
4 10.45492 | 64.46 |PK-U| 37.4 -42.6 0 | 59.26 - - - - 68.2 -8.94 20 387 H
8 10.46202 | 68.31 [PK-U| 37.4 -42.7 0 | 63.01 - - - - 68.2 -5.19 | 356 | 280 \Y

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09

IC: 20953-RPIRMO

9.1.4. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

1TX Antenna 1 MODE

BANDEDGE (MID CHANNEL)

HORIZONTAL RESULT

=Test Facility:UL RTP Chamber C

2828 Aug 27

17:15:16

95

Project Number
Client:Raspberry Fi
Test Location: C-Chamber

Mode: 1Tx, 1loc UHTBB, 521BMH=
Tested by: 23567/11993

Restricted Bandedge
13337971

85

Peok |
75

imit (dBulU/mD;

CdBul/m)

65

] Limit CdBull

35

Range (GHz)
15% 22

22MH=z/

Frequency (GHz)

.22

REL/UBU
1MC-6eB)/3M

Ref/Attn

187/18

Det/Avg Tuype Sueep Pis
PERK/Pur Avg(RNS)  2hnsecChuto) 8034

#Sups/Mode  Lokel
HAXH Hori zor

ntal - P

Range (GHz)

REL/VBl
1MC-6dB)/

Ref/Atn  Det/fvg Tupe
187/18 AVER/a ¢ Av

Sueep Pls  Fsups/fode Lobel
OnsecChuto) BIBE 1B5TAVG  Horizonta

Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fltr/Pad| DC |Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |[Margin| (Degs) | (cm)
(dBuVv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 514997 | 42.68 | Pk | 34.2 -15.8 0 61.08 - 74 -12.92| 316 232 H
2 *** 51478 | 47.01 | Pk | 34.2 -15.8 0 65.41 - - 74 -8.59 | 316 232 H
3 * ** 514997 | 31.38 |ADV| 34.2 -15.8 42 50.2 54 -3.8 - - 316 232 H
4 * **¥ 514643 | 32.52 |ADV| 34.2 -15.8 42 51.34 54 -2.66 316 232 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1ZKTBst Focility:UL RTP Chamber C 2028 Aug 27 17:24:36
Restricted Bondedge

s FPI?JECL Number: 13?37971
Client Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1lac UHTEE, 5218MHz

195 Tected by’ 23567/11993

95}

85

E Peak Limit C(dBulU/m2:
K]
65 5.
a
Average Limit (dBul/m) J
55 b 4 bbbl 8 Jioidint bl gL 1 il e e S SR
) : : : P
45k
35
5 22MHz/ 5.22
Frequency (GHz)
Range (Ghz) RELI/UBN Raf/fttn  Dat/Avg Tgpe Sueep Pts  ¥Supo/Mode Lobel Range (6Hz) REW/UB Ref/fitn  Det/Avg Tupe Susep Pls  Foups/tode Lobel

Marker| Frequency | Meter | Det |AT0062 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB)

1 * *%¥ 514997 | 43.58 | Pk | 34.2 -15.8 0 61.98 - - 74 -12.02| 191 238 Vv

2 * **¥ 514557 | 46.5 Pk 34.2 -15.8 0 64.9 - - 74 -9.1 191 238 Vv

3 * *% 514997 | 33.04 |ADV| 34.2 -15.8 42 51.86 54 -2.14 - - 191 238 Vv

4 * ** 514783 | 33.47 |ADV| 34.2 -15.8 42 52.29 54 -1.71 - - 191 238 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

IWRTES{. Facility: UL Morrisville 20828 Sep 4 12:81:87
Rodicted Emissions 3-Meters
- Project Number: 13337971
18 Clignt:Raspberry Pi
Test Location: N-SAC
Mode: 1Tx, 1lac UHT8B, 521BMHz
95 Tested by: 19289 / 46722
i
85 |
Peak Limit (dBulU/mD
75
2 UNIT Ne R t CgBulU/m
3
3 65
@
<
~ Avg Limit CdBuU/m) }
55 44
= } \ y
4 5 5
1 3
35 Q g x4—n J “MMW VT
‘ TR Ap,
e
25w
1 18 18
Frequency (GHz)
Range (GHz) RBUAUBI Ref/Attn  Det/fvg Mode Sweep Pts  #Sups/Mode Label Range (GHz) RBU/VBY Ref/Attn  Det/Avg Mode Sueep Pte  #Sups/Mode Lobel
1:1-5.08 IM(-6d8’ 97/2 PEAK/Pur Avg(RMS)  385msec(Auto) 68AR  MAXH Horizantal 5:6.15-18 MC-6dB)/30k  97/2 PEAK/Pur Avg(RMS) 1. lsec(Auto) 18k  MAXH Horizonta
35.88-6.15 INC-648)/38k  187/18  PEAK/Pur Avg(RHS)  1Bincec(Auto) 5088 HAKH Horizantal
11I:Test Facility: UL Morrisville 2828 Sep 4 12:81:87
Rodicted Emissions 3-Meters
- Project Number: 13337971
18 Clignt:Raspberry Pi
Test Locotion: N-SAC
Mode: 1Tx, 1lac UHT8B, 521BMHz
95 Tested by: 19289 / 46722
85
Peak Limit (dBulU/mD
75
- UNII Non-Restricted (dBulU/m
3
3 65
@
T §
~ Avg Limit CdBuU/m2
55
18
45 e
9
35 g Z 8 Q.
25| s
1 18 18
Frequency (GHz)
Range (GHz) RBUAUBI Ref/Attn  Det/fvg Mode Sweep Pts  #Sups/Mode Label Range (6Hz) RBU/VBY Ref/Attn  Det/fAvg Mode Sueep Pte  #Sups/Mode Lobel
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072|/Amp/Cbl/Fltr/Pad| DC [Corrected|Avg Limit(Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading| dB(/m) (dB) Corr| Reading |(dBuV/m)| (dB) Limit |Margin(Restricted|Margin| (Degs) | (cm)
(dBuV) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * **1.20007 | 50.84 |PK-U| 28.7 -36.9 0 42.64 - - 74 -31.36 - - 114 107 H
* *¥%1.20003 | 45.06 |ADV| 28.7 -36.9 42| 37.28 54 -16.72 - - - - 114 107 H

2 *1.25032 | 51.82 |PK-U| 29.1 -36.6 0 | 4432 - - 74 -29.68 - - 127 396 H
*1.24999 46.65 |ADV| 29.1 -36.6 42| 39.57 54 -14.43 - - - - 127 396 H

3 * *%1.62505| 50.11 |PK-U| 28.2 -35.4 0| 4291 - - 74 -31.09 - - 138 269 H
* *%1.62497 | 43.25 |ADV| 28.2 -35.4 42| 36.47 54 -17.53 - - - - 138 269 H

6 | ***1.19995| 49.41 |PK-U| 28.7 -36.9 0| 41.21 - - 74 -32.79 - - 274 136 v
* *¥%1.19995 | 42.37 |ADV| 28.7 -36.9 42| 34.59 54 -19.41 - - - - 274 136 \

7 *1.25012 | 49.49 |PK-U| 29.1 -36.6 0 | 41.99 - - 74 -32.01 - - 289 176 V
*1.25009 43.1 |ADV| 29.1 -36.6 42| 36.02 54 -17.98 - - - - 289 176 V

8 | ***1.62507| 49.91 |PK-U| 28.2 -35.4 0| 4271 - - 74 -31.29 - - 112 312 v
**¥%¥1.625 | 43.73 |ADV| 28.2 -35.4 42| 36.95 54 -17.05 - - - - 112 312 \

4 3.47308 45.42 |PK-U| 32.9 -33.4 0 | 44.92 - - - - 68.2 [-23.28| 265 293 H
9 3.47339 44.99 |PK-U| 32.9 -33.4 0 | 44.49 - - - - 68.2 [-23.71| 208 278 V
5 10.43897 44.17 |PK-U| 37.6 -27.2 0 54.57 - - - - 68.2 -13.63| 159 345 H
10 10.4393 47 |PK-U| 37.6 -27.2 0 57.4 - - - - 68.2 -10.8 | 180 338 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

1TX Antenna 2 MODE

BANDEDGE (MID CHANNEL)

1ZKTest Facility: UL Morrisville 2828 Aug 8 13:34:37
Restricted Bondedge
s Project Number: 13337971
1 Client:Raspberry Pi
Test Locotion: S-SAC
Mode: 1Tx, 11ac UHT8B@, 5218MHz
1@5 .......... N ST o R — S S S— Tested bg 23567/11993
9|:
TN
85 st M
P At AT 17
£ Peck Limit (dBuU/m) V
3 75
[as]
’ |
6‘:
| Average Limit cdBul/m)
5 WWW
- MW"
3|:
5 21 . BMHz/ 5.215

Frequency (GHz)

Lobel Ronge (GHz) RBU/UBU Ref/Attn  Det/Avg Type
Horizantal - Pk| 2:5°5.215 INC-6dB)/3M 187/18 AUER/Ual+ Bug

Range (6Hz) REU/UBH Ref/Attn Det/Avg Tuype Sueep Pts  #ups/Made Seeep Pts #5ups/Mode Label
1:55.215 INC-6d8)/3M  1B7/18 PEAK/Pir Avg(RMS)  2nsec(futc) 8800 HAKH Bnsec(futo) 8880 1B5TAUS  Horizontol -

Marker| Frequency | Meter |Det|AT0067|{Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB)|(dBuV/m)|(dBuV/m) (dBuV/m)| (dB)

1 * *% 514998 | 48.82 | Pk | 34.2 -22.4 0 60.62 - - 74 -13.38| 184 151 H

2 *** 51456 | 53.56 | Pk | 34.1 -22.4 0 65.26 - - 74 -8.74 184 151 H

3 * *% 514998 | 39.34 |ADV| 34.2 -22.4 42| 51.56 54 -2.44 - - 184 151 H

4 * ** 514976 | 39.85 |ADV| 34.2 -22.4 42| 52.07 54 -1.93 - - 184 151 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

VERTICAL RESULT

KTest Focility: UL Morrisville 2828 Aug 8 13:26:12
Restricted Bandedge

Project Number: 13337971
Client:Raspberry P
Test Location: 5-SAC

Mode: 1Tx, 1lac UHT8B, 5218MHz
185 Tested by: 23567/11993

85

75 Peak Limit (dBuU/m)

C(dBul/m)

ony

65 1

Average Limit (dBul/m)

55

45

35

5 21 5MHz/ 5215
Frequency (GHz)

Renge (623 REW/UBN Ref/Attn Det/Avg Tupe Susep Pts #5ups/Mode Lobel Range (6Hz) RBU/BH Ref/Attn Det/Avg Type Seeep Pte  #ups/Mode Label

Marker| Frequency | Meter |Det|AT0067|/Amp/Cbl/Fitr/Pad| DC |Corrected| Average (Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuVv) (dB)|(dBuv/m)|(dBuv/m) (dBuVv/m)| (dB)

1 * *% 514998 | 51.07 | Pk | 34.2 -22.4 0 62.87 - - 74 -11.13| 226 340 Vv

2 * ** 514759 | 55.61 | Pk | 34.2 -22.4 0 67.41 - - 74 -6.59 226 340 1

3 * *% 514998 | 39.61 (ADV| 34.2 -22.4 42| 51.83 54 -2.17 - - 226 340 1

4 * *¥% 51478 | 40.26 |ADV| 34.2 -22.4 42| 52.48 54 -1.52 - - 226 340 Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

H:Test Facility: UL Morrisville 2828 Aug 8 15:83:59
Radiated Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry Pi
Test Location: S-SAC
Made: 1Tx, 1loc UHTBB, 5218MHz
95 Tested by: 23567/11993
85 I
Peak Limit (dBuU/m
75
2 UNII Non-Restricted ({HBulU/m
3 g5 \
@
Kl
~ Avg Limit (dBulU/m) J
55
45 1 / t " 5 "
3 T 2 4 | Nt
35 T ! i i : AR e axaa:
|
25
1 18 18
Frequency (GHz)
Range (6Hz) REW/UEW Ref/Atin  Dot/fvg Type Sueep Pis  #oupo/Mode Lobel Range (6H1z) ReL/UB Ref/Atin  Det/fvg Tupe Sueep Pls  t5ups/fode Label
1:155.68 1H(-6483/30k 8778 FECK/Pur Bg(RHS)  |5tnsec(Auto) 6BOE  NAXK Horizontal | 5:6.15-18 INC-6eB)/30k  B7/8 PERK/Pur Avg(RHS)  d5dnsec (Auta) 18k HAXH Hor i zantol
3:5.88-5.15 NC-EB)/F  1B7/18  PERK/Pur Avg(RNS)  dlmesc(futo) 5030 MAKH Horizontal
11KTe&t Facility: UL Morrisville 2826 Aug 8 15:83:59
Radioted Emissions 3-Meters
- Project Number: 13337971
18 Clignt:Raspberry Pi
Test Location: 5-SAC
Mode: 1Tx, |lac UHTBE, 521BMHz
35 Tested by: 23567/11993
85
Peak Limit C(dBuU/m
75
2 L I Nor X: € ul/m
~
3 6
@
-
~ Avg Limit (dBulU/m)
55
18
45 o
5 7 8 8
35} ] ?
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBI Ref/ftin  Det/Avg Type Suecp Pio #oupo/Mode Label Ronge (6Hz) RELI/UBH Ref/Atin  Det/Avg Tupe Suecp Pls #5ups/liode  Label
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0067 |[Amp/Cbl/fltr/Pad| DC |Corrected |Avg Limit(Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Corr | Reading ((dBuV/m)| (dB) Limit [Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 *1.24995 51.78 |PK-U| 29.2 -35.1 0 45.88 - - 74 -28.12 - - 232 190 H
*1.24999 48.19 |ADV| 29.2 -35.1 42 42.71 54 -11.29 - - - - 232 190 H

2 * **1.62488| 47.81 [PK-U| 28.5 -34.4 0 41.91 - - 74 -32.09 - - 235 190 H
* *%1.62488| 41.73 |ADV| 28.5 -34.4 42 36.25 54 -17.75 - - - - 235 190 H

3 * *%1.15024| 49.55 |PK-U| 28.4 -35.3 0 42.65 - - 74 -31.35 - - 17 104 H
* **1.15003| 45.05 |ADV| 28.4 -35.3 42 38.57 54 -15.43 - - - - 17 104 H

4 * *%1.14992| 49.41 |PK-U| 28.4 -35.3 0 42.51 - - 74 -31.49 - - 343 108 Vv
* *%1.14999| 44.45 |ADV| 28.4 -35.3 42 37.97 54 -16.03 - - - - 343 108 1

7 *1.25004 51.32 |PK-U| 29.2 -35.1 0 45.42 - - 74 -28.58 - - 74 209 Vv
*1.25002 47.17 |ADV| 29.2 -35.1 42 41.69 54 -12.31 - - - - 74 209 Vv

8 * *%1.6245 | 47.53 |PK-U| 28.5 -34.4 0 41.63 - - 74 -32.37 - - 200 234 Vv
* %% 1.62488| 41.35 [ADV| 28.5 -34.4 42 35.87 54 -18.13 - - - - 200 234 Vv

4 3.47318 43.97 |PK-U| 32.8 -33.1 0 43.67 - - - - 68.2 -24.53 88 116 H
9 3.47342 43.89 |PK-U| 32.8 -33.1 0 43.59 - - - - 68.2 -24.61| 226 203 Vv
5 10.42072 39.22 |PK-U| 37.6 -25.6 0 51.22 - - - - 68.2 -16.98| 141 103 H
10 10.4341 42.64 |PK-U| 37.7 -25.6 0 54.74 - - - - 68.2 -13.46| 254 353 Vv

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO

9.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

1TX Antenna 1 MODE

BANDEDGE (HIGH CHANNEL)

12:755*, Facility:UL RTP Chamber C 28208 Aug 26 18:28:47
Restricted Bandedge
= Project Number: 13337971
1 Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1la, 5328MHz
185 Tested by: 23567/11993
9|:
85
s
~
3 75
[4s]
& M
=
5}
55
45
35
5.3 T6MHz/ 5.46
Frequency (GHzJ
Range (6Hz) REI/UB Ref/Attn  Dat/Avg Tupe Sucep Pt fSups/Mode Lobel Range (6Hz) REW/UBl Ref/fttn  Det/Avg Tups Sueep Pis  ¥oups/fode Lobel
1:5.3-5.46 NGB8/ 187/10 PERK/Fur Avg(RMS)  2lnsecthuto) BOG  MAKH Horizontal - F| 2:5.3-5.46 MBI/ 1E7/18 AR/l g Pnzectiuto) 8300 1BOTAL Horizontal - fv
BondEdge 5.35-5.466Hz UNIT - H.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | AT0O062 [Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *¥% 535001 | 41.93 Pk 34.6 -15.4 61.13 - 74 -12.87 160 126 H
2 * ** 535057 | 44.9 Pk 34.6 -15.4 64.1 - - 74 -9.9 160 126 H
3 * ** 535001 | 32.82 [ADV | 34.6 -15.4 52.02 54 -1.98 - - 160 126 H
4 * *¥*% 535037 | 33.24 | ADV 34.6 -15.4 52.44 54 -1.56 - - 160 126 H

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

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
VERTICAL RESULT
| o Test Facility UL RTP Chomber C 2020 Aug 26 18:27:49
Restricted Bondedge
= Project Number: 13337971
T Client:Raspberry Pi
Test Location: C-Chamber
Mode: 1Tx, 1la, 5328MHz
185 Tested by: 23567/11993
91: ,,,,,
85
¢ Peak Limit (dBuU/m>
3 751
65 ‘
' ,
55 ‘ TSR L nit vﬂﬁut, /)
41:
35
5.3 TEMH=/ 5.46
Frequency (GHz)
Range (GHz) RBLI/UBW Ref/Attn Det/fvg Type Sueep Pts  #Sups/fode Lobel Range (GHz) RBL/UBl/ Ref/fttn  Det/Avg Tupe Sueep Pis  #Sups/tode  Lobel
BandEdge 5.35-5.466GHz UNIT - U.TST Rev 9.5 12 Jun 2819
Marker| Frequency | Meter | Det | AT0O062 [Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak PK [Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 535001 40.23 | Pk 34.6 -15.4 59.43 - - 74 -14.57 340 252 Vv
2 * *% 535435 42.14 | Pk 34.6 -15.4 61.34 - - 74 -12.66 340 252 \
3 * ** 535001 | 30.03 | ADV 34.6 -15.4 49.23 54 -4.77 - - 340 252 \'%
4 * **5.35035| 30.84 | ADV 34.6 -15.4 50.04 54 -3.96 - - 340 252 \'
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1I:TEE.t Facility:UL RTP Chamber C 2028 Aug 28 11:268:89
Rodiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pl
Test Location: C-Chamber
Mode: 1Tx, 1la, 526BMHz
95 Tested by: 19289 / 46722
85
Peaok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBu
~
3 65
K
~ Avg Limit (dBulU/m)
55
23 4
ot 17 IR,
:[ | W W i »
[ il
sk o
1 18 18
Frequency (GHz)
Raonge (6 REBU/BH Ref/Attn  Dat/Avg Type Sueep Pte  Fsups/fods  Label Ronge (z) REU/UB Ref/ALtn  DsU/Avg Tope Sueep Ple  ¥oups/fode Label
1:175.08 1H(-68)/38  B1/D PERK/Fur fvg(RHS)  156ncectute) 6000 HAXH Hari 5:6.15-18 H(-6dB)/38k  87/8 PEAK/Fir Avg(RNS)  4Sdmeec(Auta) 186 MAKH Horizontal
315.86-6.15 M6 /I 9972 PERK/Pur Avg(RIS)  dlnscolhito) 5080 HAXH
| 1:TES’L Facility:UL RTP Chomber C 2028 Aug 28 11:268:89
Rodiated Emissions 3-Meters
= Project Number: 13337971
18 Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 1la, 526@MHz
95 Tested by: 19289 / 46722
85
Peak Limit CdBulU/m)
75
2 UNIT Nc f tric u
3 5
! 6
o 9
~ Avg Limit (dBuU/m) o
55
OO SUOSUOssOossssUsssooossssosooUoosooUO SOUSSUSSSOSOSSNSSSSSNNNNNRE NUMOUUUUOUUOUUUOOOS 0 N SOUUOU 1 JOUUUUUUUUU SUSUUOUSRIN SUSSSSURN S SO SUUUOUOOOUROUOOO SOV 1 .. SOSOO
6
5
35 52 BT AT S
o
251
1 18 18
Frequency (GHz)
Range (6HD) REUI/UB Ref/Attn  Det/Avg Type Sueep Pte  foups/fode Label Range (Btiz) ROW/UBU Ref/Attn  Det/Avg Type Sueep Pis  ¥oups/fode Label
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062 [Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.0999 | 68.16 |PK-U| 27.3 -55.3 40.16 - - 74 -33.84 - - 17 221 H
* *¥%1.10002| 62.06 |ADV| 27.3 -55.3 34.06 54 -19.94 - - - - 17 221 H

2 |***1.19993| 69.81 |PK-U| 28.1 -55.2 42.71 - - 74 -31.29 - - 186 200 H
* *%1.20006| 64.98 |ADV| 28.1 -55.2 37.88 54 -16.12 - - - - 186 200 H

3 *1.24998 | 70.92 [PK-U| 28.6 -55.3 44.22 - - 74 -29.78 - - 176 222 H
*1.25004 | 66.56 |[ADV| 28.6 -55.3 39.86 54 -14.14 - - - - 176 222 H

5 |***1.20011| 68.34 |PK-U| 28.1 -55.2 41.24 - - 74 -32.76 - - 62 399 \Y
* *¥%1.20005| 61.86 |ADV| 28.1 -55.2 34.76 54 -19.24 - - - - 62 399 \Y

6 *1.25003 | 68.49 [PK-U| 28.6 -55.3 41.79 - - 74 -32.21 - - 70 399 \Y%
*1.25006 | 61.75 |ADV| 28.6 -55.3 35.05 54 -18.95 - - - - 70 399 \'

8 1.78625 60.72 [PK-U| 30.1 -54.2 36.62 - - - - 68.2 |[-31.58| 357 398 \Y
7 1.80004 64.23 [PK-U| 30.2 -54.2 40.23 - - - - 68.2 |[-27.97| 114 | 379 \Y
9 10.51875 | 72.19 |PK-U| 37.4 -43.5 66.09 - - - - 68.2 -2.11 | 224 | 396 \Y%
4 10.51877 70.15 |PK-U| 37.4 -43.5 64.05 - - - - 68.2 -4.15 293 397 H

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

PK-U - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

MID CHANNEL RESULTS

T ~Test Facility:UL RTP Chamber C 2028 Aug 28 12:26:18
Rodiated Emissions 3-Meters
= Project Number: 13337971
19 Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 1la, 5388MHz
95 Testted by: 19289 / 46722
85
Peak Limit CdBulU/m)
75
2 UNIT Nc f tricte ul/m
B 5
3 b
3
~ Avg Limit (dBuU/m)
55 I
H i
=
45 w ,,,,,,,,,,
12 ’
Sk o "
b . N
| i b M AN
‘ MWW Ml A o )
2’:“"“‘““ g
1 18 18
Frequency (GHz)
Range (6HD) REUI/UB Raf/Attn  Det/Avg Type Pt foups/fode Lobel Range (Bfiz) ROW/UBU Ref/Attn  Det/Avg Type Sueep Pls  ¥oups/fode Label
1:175.08 1H(-6eB)/3B  §1/D PERK/Fur Avg(RUS)  156ncecCiute) 6000 HAXH Hor i zontal 5:6.15-18 IH(-6dB)/30k  57/8 PERK/Pur AvgERHS)  4Ddmesc(Auta) 18 A Horizontal
3:5.88-6.15 1M(-6cB) / 30k 99/2 PERK/Pur Avg(RMS) dimsecChuto) 5008 MAXH Horizontal
| =Test Facility:UL RTP Chamker C 2028 Aug 28 12:26:18
Rodiated Emissions 3-Meters
- Project Number: 13337971
18 Client Raspberry Pl
Test Location: C-Chamber
Mode: 1Tx, 1la, 5388MHz
95 Tested by: 19289 / 46722
85
Peak Limit (dBulU/m)
75
2 UNIT Non-Restricted (dBuU/m
S s
3
[ 7
= Avg Limit (dBul/m) @
55
45
5 6
4
3!: a Q. a
25
1 18 18
Frequency (GHz)
Ronge (6H2) REI/UBl Raf/fttn  Dat/Avg Type Sueep Pt oups/fode  Lobel Range (BHiz) RBW/UBU Ref/Attn  Dst/Avg Type Sueep Pls  ¥owps/fode Lobel
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK [UNII Non-| PK |Azimuth|Height|Polarity|
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *%1.20001 | 68.66 |PK-U| 28.1 -55.2 41.56 - - 74 -32.44 - - 170 144 H
* *¥%1.20004 | 63.76 |ADV| 28.1 -55.2 36.66 54 -17.34 - - - - 170 144 H

2 *1.24982 70.64 |PK-U| 28.6 -55.3 43.94 - - 74 -30.06 - - 177 220 H
*1.25008 66.29 |ADV| 28.6 -55.3 39.59 54 -14.41 - - - - 177 220 H

4 * *%1.20041| 67.89 |PK-U| 28.1 -55.2 40.79 - - 74 -33.21 - - 61 281 \'
* *%1.20005| 62.16 |ADV| 28.1 -55.2 35.06 54 -18.94 - - - - 61 281 \Y

5 *1.25005 68.25 |PK-U| 28.6 -55.3 41.55 - - 74 -32.45 - - 63 309 \Y
*1.25004 | 62.39 |ADV| 28.6 -55.3 35.69 54 -18.31 - - - - 63 309 \Y

6 * *% 353314 | 59.37 [PK-U|[ 33.5 -49.6 43.27 - - 74 -30.73 - - 353 398 \Y%
* *% 353327 | 49.47 |ADV| 33.5 -49.6 33.37 54 -20.63 - - - - 353 398 \Y

3  |***10.60087| 72.13 |PK-U] 37.5 -43.8 65.83 - - 74 -8.17 - - 289 397 H
* *%¥10.60009| 59.5 |ADV| 37.5 -43.7 53.3 54 -7 - - - - 289 397 H

7 10.59876 73.42 |PK-U| 37.5 -43.7 67.22 - - - - 68.2 -.98 226 338 \Y%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

11:Test Facility:UL RTP Chomber C 2028 Aug 28 21:82:56
Rodiated Emissions 3-Meters
= Project Number: 13337971
19 Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 1la, 5328MHz
95 Tesfted by: 23567/11993
85
Peak Limit CdBulU/m)
75
E UNIT Nc f tricte ul/m
3 65
S5
3
~ Avg Limit (dBuU/m)
55
5
4 g
3 5
35 9 q
TP ik

18

Frequency (GHz)

REW/UBH Ref/Attn  Det/fvg Tuype
NC-6d8) /30 87/8 PERK/Pir Avg(RHS)
1M(-6<B)/ 30k 99/2 PERK/Pur Avg(RMS)

Range (GHz)
1:175.68

315.88-6.15 41nsecChuto)

156meecCAuto) 6000 MAXH

Pte  #Sups/fode Lobel
Har i zontal
Har izontal

5008 MAXH

Range (Griz
5:6.15-18

) Ref/Attn Det/fvg Tupe Pis

REW/UBU Suezp #Sups/Mode  Label
HC-6dB)/30k 87/ PEAK/Pur Rvg(RNS)  454msec(futo) 18k MAXH

Horizontal

FCC Parti5C 56Hz UNIT RSE.TST

Rev 9.5 12 Jun 26819

HORIZONTAL

1RTEE.*_ Facility:UL RTP Chamber C 2028 Aug 28 21:82:56
Rodiated Emissions 3-Meters
185 Project Number: 1333797|
Client:Raspberry P
Test Location: C-Chamber
Mode: 1Tx, 1la, 5328MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
~ UNII Non-Restricted (dBuU/m
€
3 5
3 6
@
o 1
~ Avg Limit (dBuU/m) =}
55
A
6 8
35 =} e s S - SO 71"
25
1 18 18
Frequency (GHz)
Ronge (6H2) REI/UBl Raf/fttn  Dat/Avg Type Sueep Pt oups/fode  Lobel Range (BHiz) RBW/UBU Ref/Attn  Dst/Avg Type Sueep Pls  ¥owps/fode Lobel
FCC Port15C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

3 * *%1.20004 | 68.74 |PK-U| 28.1 -55.2 41.64 - - 74 -32.36 - - 180 198 H
* *%1.20001| 63.62 |ADV| 28.1 -55.2 36.52 54 -17.48 - - - - 180 198 H

4 *1.24973 71.24 |PK-U| 28.6 -55.3 44.54 - - 74 -29.46 - - 178 225 H
*1.25002 67.15 |ADV| 28.6 -55.3 40.45 54 -13.55 - - - - 178 225 H

5 * *% 162488 | 66.92 |PK-U| 28.5 -54.1 41.32 - - 74 -32.68 - - 207 327 H
* *% 162488 | 61.17 |ADV| 285 -54.1 35.57 54 -18.43 - - - - 207 327 H

6 *1.25008 68.49 |PK-U| 28.6 -55.3 41.79 - - 74 -32.21 - - 203 330 \Y
*1.25005 62.89 |ADV| 28.6 -55.3 36.19 54 -17.81 - - - - 203 330 \Y

7 * *%1.62525| 64.71 |PK-U| 28.5 -54.1 39.11 - - 74 -34.89 - - 233 102 \'%
* *%1.62488 | 58.42 |ADV| 28.5 -54.1 32.82 54 -21.18 - - - - 233 102 V

8 * *¥* 354661 | 57.66 |PK-U| 33.4 -50.4 40.66 - - 74 -33.34 - - 178 103 \Y
* *¥* 354662 | 49.04 |ADV| 334 -50.4 32.04 54 -21.96 - - - - 178 103 \Y

2 * **10.63863| 61.94 [PK-U| 37.5 -43.2 56.24 - - 74 -17.76 - - 193 249 H
* **10.63963| 47.57 |ADV| 37.5 -43.2 41.87 54 -12.13 - - - - 193 249 H

1 * **10.63587| 71.82 |PK-U| 37.5 -43.3 66.02 - - 74 -7.98 - - 268 297 \'
* *%10.63619| 59.41 |ADV| 37.5 -43.3 53.61 54 -.39 - - - - 268 297 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09
FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
1TX Antenna 2 MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

_Test Facility:UL RTP Chamber C 2020 Aug 7 19:44:09

Restricted Bandedge

- Project Number: 13337971
T Client:Raspberry Pi

Test Location: C-Chamber
Mode: 1T, 1la, 5328MHz
195 Tested by' 19283 / 46722

CdBulU/m3

35

5.3 T6MHz/ 5.46
Frequency (GHzJ

Range (GHz) REU/UBU Ref/ALtn  Det/Avg Tupe Suep Pts  #Sups/fode Lobel Range (BHz) RBU/UBI Ref/Attn  Det/fvg Tupe ¥ups/Mode  Label
1:5.35.46 HC-EB)/M  187/18 PEAK/Pur Avg(RMS)  2Bnsec(Auto) 8603  HAXH Horizontal - Bl 2:5.3-5.46 NC-648/3M  1E7/18 AUER/Ual+ g i Horizontal - Av

Susep Pis
ZnsecCfuto) B3B8 160

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limitt PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuv/m) (dB)

1 * *¥% 535001 36.75 Pk 34.6 -15.4 55.95 - 74 -18.05 344 109 H

2 * *¥* 535087 | 41.92 Pk 34.6 -15.4 61.12 - - 74 -12.88 344 109 H

3 * ** 535001 | 28.54 | ADV 34.6 -15.4 47.74 54 -6.26 - - 344 109 H

4 * *¥% 535013 | 29.03 | ADV 34.6 -15.4 48.23 54 -5.77 - - 344 109 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4 DATE: 2020-10-09

FCC ID: 2ABCB-RPIRMO IC: 20953-RPIRMO
VERTICAL RESULT
1ZKTEst Focility:UL RTP Chamber C 2028 Aug 7 18:32:45
Restricted Bondedge
s Project Number: 13337971

Client:Raspberry Fi

Test Location: C-Chamber
Mode: 1Tx, 1la, 5328MH=
185 Tested by: 19289 / 46722

85

Peak Limit (dBulU/mD:
75}

C(dBulU/m3

65

-

55 AVEr sl to L dBull/m)

45

35

5.3 TEMH=/ 546
Freguency (GHz)

Range (GHz) REU/BU Ref/Attn  Det/fvg Tupe Sueep Pts  #5ups/fode Lobel Range (BHz) RBU/UBH Ref/Atn  Det/fvg Tupe Sueep Pls  oups/Mode Lobel

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limitt PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | Limit (dB) [(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuv/m) (dB)

1 * ** 535001 | 42.62 Pk 34.6 -15.4 61.82 - - 74 -12.18 33 104 Vv

2 * ** 535465 | 43.77 Pk 34.6 -15.4 62.97 - - 74 -11.03 33 104 \

3 * **¥535001| 31.2 | ADV 34.6 -15.4 50.4 54 -3.6 - - 33 104 \'%

4 * ** 535021 | 31.79 | ADV 34.6 -15.4 50.99 54 -3.01 - - 33 104 \'
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

~Test Facility:UL RTP Chamker C

2828 Aug 25 16:58:59

I

Roadiated Emissions 3-Meters
- Project Number: 13337971
18 Client:Raspberry Pl
Test Location: C Chamber
Mode: 1Tx, 11a, 526BMHz
95 Tegted by: 23567/11993
85
.- Peok Limit (dBuU/m)
2 ITT N R ; (dBulU/m
S s
S5
S
~ Avg Limit (dBulU/m)
55 }
5 ‘\
° A e
49 v
31
O T \ . Wil
bbb ool

Frequency (GHz)

18

Range (Gfiz) REU/UBH Ref/Attn  Det/fvg Tuype
1:175.68 HC-6dB) /3B 87/8 PEAK/Pur Avg(RHS)
315.88-6.15 MC-6eB)/3Bk  99/2 PEAK/Pur Avg(RNS)

Pte  #5ups/Mode Lobel Range_(6z) RBL/UBU Ref/!
Semeec(futo) 6BBE  MAXH Harizontal 5:6.15-18 MC-6dB)/30k 87/
4lmsec(fut) 5008 MAXH Harizontal

Gitn  Det/fvg Tope E Pie

P ueep ¥ups/Mode  Lobel
PERK/Pir Rg(RNS)  d5dmsec(Auto) 18k MAXH

Horizontal

FCC Parti5C 56Hz UNIT RSE.TST

Rev 9.5 12 Jun 2819

HORIZONTAL

| 1KTest Facility:UL RTP Chamber C 2828 Aug 25 16:58:59
Radiated Emissions 3-Meters
195 FV‘QJEct Number: 13337971
Client:Raspherry P
Test Location: C Chamber
Mode: 1Tx, 11a, 526@MHz
95 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
2 11 N € ulU/m
B 5
2 6
Q 1
o
~ Avg Limit (dBul/m) @
55
OOt OO OOP T SO OU OO UM S X USSR YT OSSO UOUOUUUA USSR AU SO0 USROS 1 1 .
4 7
o
& 8
35 Q
25
1 18 18
Frequency (GHzJ
Range (6H2) RBUI/UB Raf/Attn  Dat/Avg Tupe Sueep Pte  #oups/fode Label Range (Btiz) RE/UBl Ref/Attn  Det/Avg Type Sueep Plc  ¥owps/fiode Lobel
FCC Parti5C 56Hz UNIT RSE.TST Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062|Amp/Cbl/Fitr/Pad|Corrected|Avg Limit(Margin| Peak PK |UNII Non-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

3 * *%1.09996| 68.44 |PK-U| 27.3 -55.3 40.44 - - 74 -33.56 - - 181 146 H
* *¥%1.10003| 64.05 |ADV| 27.3 -55.3 36.05 54 -17.95 - - - - 181 146 H

4 |***1.19979| 68.7 |PK-U| 28.1 -55.2 41.6 - - 74 -32.4 - - 177 103 H
* *%1.20003| 64.21 |ADV| 28.1 -55.2 37.11 54 -16.89 - - - - 177 103 H

5 *1.24987 71.56 |PK-U| 28.6 -55.3 44.86 - - 74 -29.14 - - 171 102 H
*1.25005 68.19 |ADV| 28.6 -55.3 41.49 54 -12.51 - - - - 171 102 H

6 |***1.20001| 67.95 |PK-U| 28.1 -55.2 40.85 - - 74 -33.15 - - 251 102 \Y
* *¥%1.20001| 62.98 |ADV| 28.1 -55.2 35.88 54 -18.12 - - - - 251 102 \Y

7 *1.24996 70.19 |PK-U| 28.6 -55.3 43.49 - - 74 -30.51 - - 246 103 \'%
*1.25001 66.51 |ADV| 28.6 -55.3 39.81 54 -14.19 - - - - 246 103 \'

8 |***1.62488| 63.85 |PK-U| 28.5 -54.1 38.25 - - 74 -35.75 - - 244 102 \Y
* *%1.62488| 57.82 |ADV| 28.5 -54.1 32.22 54 -21.78 - - - - 244 102 \Y

2 10.51587 64.75 |PK-U| 37.4 -43.3 58.85 - - - - 68.2 -9.35 137 102 H
1 10.51873 73.55 |PK-U| 37.4 -43.5 67.45 - - - - 68.2 -.75 251 299 \'

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

MID CHANNEL RESULTS

! 1;Test Focility:UL RTP Chomber C 2828 Aug 25 18:24:81
Rodiated Emissions 3-Meters
185 Pr‘C.JJEC'L Number: 13337971
Client:Raspberry P
Tesft Location: C Chamber
Mode: 1Tx, 11a, 5388MH=z
95 Tested by: 23567/11993
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 6
@
o o
— Avg Limit (dBuU/m)
55
45
4
3 o
T 5
5 I
. O PR
“\‘L ““‘J /Jh ™ Ty WA W
i ¥
o5 AT ‘% %wﬁ‘f
1 18
Frequency (GHz)
Ronge (62) REU1/UBl Raf/Attn  Dat/Avg Tupe Sueep Pt foups/Mode Label Range (BHiz) REW/UB Ref/Attn  Det/Avg Type Sueep Ple  ¥owps/fode Lobel
1:175.08 1H(-6eB)/38 B, FERK/Fur fvg(RUS)  156ncecCute) 6000 HAXH Harizontal 5:6.15-18 HC-6dB)/38k  87/8 PEAK/Fur Frg(RMS)  d5dncec(Auta) 18k MM Horizonta
3:5.08-6.15 H-6B)/3B  93/2 PERK/Pur Avg(RIS)  dimsec(iuto) 5000 MAXH Harizontal
FCC Port!5C 56Hz UNII RSE.TST

Rev 9.5 12 Jun 2819

HORIZONTAL

r =Test Faocility:UL RTP Chamber C 2028 Aug 25 18:24:81
Rodiated Emissions 3-Meters
185 Fr‘gJEct Number: 13337971
Client:Raspberry Pi
Test Location: C Chamber
Mode: 1Tx, 11a, 5388MHz
95 Tested by: 23567/119593
85
Peok Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 6
@
o 1
~ Avg Limit (dBul/m) o
55
7 OO0 500U sOOOS S SOOOOSSSURIOS SOUPOOSSRSOOOPUOPSNROOS SUUPOPORNOUSORUOOS SO 8 SUUURN 8 SOUURSRRRRNS SURPUSPSRNNS SUUSOPPPORE USROS SORNE USROS O 1|
6 8
35 Q Z Q
25
1 18 18
Frequency (GHz)
Ronge (6Ho) REU/BH Ref/Attn  Dat/Avg Type Sueep Pte  Foups/fods  Lobel Range (6H2) REU/UBl Ref/ALtn  Dst/fvg Tupe Sueep Pls  Fowps/Hode Lobel
FCC Part!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fitr/Pad|Corrected|Avg Limit|Margin| Peak PK |UNIINon-| PK |Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

3 * *%1.14989| 69.78 |PK-U| 27.4 -54.9 42.28 - - 74 -31.72 - - 173 102 H
* *¥%1.15002| 66.09 |ADV| 27.4 -54.9 38.59 54 -15.41 - - - - 173 102 H

4 *1.2501 69.42 |PK-U| 28.6 -55.3 42.72 - - 74 -31.28 - - 340 102 H
*1.25001 65.61 |ADV| 28.6 -55.3 38.91 54 -15.09 - - - - 340 102 H

5 * *%1.62563| 65.5 |PK-U| 28.5 -54.1 39.9 - - 74 -34.1 - - 85 102 H
* *%1.62488| 59.56 |ADV| 28.5 -54.1 33.96 54 -20.04 - - - - 85 102 H

6 |***1.15006| 67.57 |[PK-U| 27.4 -54.9 40.07 - - 74 -33.93 - - 253 102 \Y
* *¥%1.14999| 62.71 |ADV| 27.4 -54.9 35.21 54 -18.79 - - - - 253 102 \Y

7 *1.24984 66.37 |PK-U| 28.6 -55.3 39.67 - - 74 -34.33 - - 281 102 \'%
*1.25003 61.1 |ADV| 28.6 -55.3 34.4 54 -19.6 - - - - 281 102 \'

8 |***3.53331| 58.79 |PK-U| 33.5 -49.6 42.69 - - 74 -31.31 - - 151 102 \Y
* *¥% 3.53327| 50.82 |ADV| 33.5 -49.6 34.72 54 -19.28 - - - - 151 102 \Y

2 10.59553 64.08 |PK-U| 37.5 -43.7 57.88 - - - - 68.2 -10.32| 139 187 H
1 10.59884 74.04 |PK-U| 37.5 -43.7 67.84 - - - - 68.2 -.36 236 316 \'%

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13337971-E4
FCC ID: 2ABCB-RPIRMO

DATE: 2020-10-09
IC: 20953-RPIRMO

HIGH CHANNEL RESULTS

1WKTEst Focility:UL RTP Chomber C 2828 Aug 25 21:25:48
Rodiated Emissions 3-Meters
= Project Number: 13337971
19 Client:Raspberry P
est Location: C Chamber
Mode: 1Tx, 11a, 5328MHz
95 Tested by: 23567/11993
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
-
5
K
— Avg Limit (dBuU/m)
55
45 HM‘ﬁg!
5 v
34 9
35|91 ‘ www*hﬁ”’”“’ """""""" e
L | | " " TR i W
b, &WW

18
Frequency (GHz)

RBU/UBU
1MC-BlB )/ 38k
MC-6cB)/ 3k

Ref/Attn  Det/Avg Tuype
87, PEAK/Piar Avg(RNS)
PECK/Pur Aug(RHS)

Range (GHiz) Sueep
1:175.68 87 156msec(Auto)
3:5.08-5.15 %972 4insec(iuto)

Lobel
Harizontal
Harizontal

REU/

Bl Ref/Attn  Det/Avg T
1HC-6dB)/ 38k

Pte  #Sups/Hode Range (Gz)
6008 MAKH 5:6.15-18 87/8
5008 MAXH

pe Sueep P
PERK/Pir Rug(RNS)  d5dnsec(futo) 18k

ts #Sups/Mode Lobel
MAXH Horizontal

FCC Parti5C 56Hz UNIT RSE.TST

Rev 9.5 12 Jun 2819

HORIZONTAL

| 1;T\sst Focility:UL RTP Chomber C 2028 Aug 25 21:25:48
Rodiated Emissions 3-Meters
185 PPF}JECL Number: 13337971
Client:iRospberry P
Test Location: C Chamber
Modes:1Tx, 11a, 5328MHz
95 Tested by: 23567/119593
85
Peok Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 6
3
~ Avg Limit (dBul/m) 1
55 o
7 OO 5000 EOOOHS OO OOSSSURIOS SOUPOOSSRSOSSPUOP SRR SUUPOSORNOOSUSPOOS SOV FOPREC T SUOSSRSRRNS SUSSPRSSRRNS SUUSOSOSORE UUUOOS SURNN SUROORSSSSRRORR O [ L. SO
o
6 8
35 2 5
25
1 18 18
Frequency (GHz)
Ronge (6Ho) REU/BH Ref/Attn  Dat/Avg Type Sueep Pte  Foups/fods  Lobel Range (6H2) REU/UBl Ref/ALtn  Dst/fvg Tupe Sweep Ple ¥oups/fode Label
FCC Part!5C 56Hz UNII RSE.TST Rev 9.5 12 Jun 2019

VERTICAL

Page 86 of 288

ULLLC
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 REVISION HISTORY
	TABLE OF CONTENTS
	1. ATTESTATION OF TEST RESULTS
	2. TEST RESULT SUMMARY
	3. TEST METHODOLOGY
	4. FACILITIES AND ACCREDITATION
	5. DECISION RULES AND MEASUREMENT UNCERTAINTY
	5.1. METROLOGICAL TRACEABILITY
	5.2. DECISION RULES
	5.3. MEASUREMENT UNCERTAINTY
	5.4. SAMPLE CALCULATION

	6. EQUIPMENT UNDER TEST
	6.1. EUT DESCRIPTION
	6.1. POWER SETTINGS USED FOR TESTING
	6.2. DESCRIPTION OF AVAILABLE ANTENNAS
	6.3. SOFTWARE AND FIRMWARE
	6.4. WORST-CASE CONFIGURATION AND MODE
	6.5. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM


	7. MEASUREMENT METHOD
	8. TEST AND MEASUREMENT EQUIPMENT
	9. RADIATED TEST RESULTS
	LIMITS
	TEST PROCEDURE
	KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification
	9.1. TRANSMITTER ABOVE 1 GHz
	9.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND
	1TX Antenna 1 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS


	1TX Antenna 2 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS



	9.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
	1TX Antenna 1 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS


	1TX Antenna 2 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS



	9.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
	1TX Antenna 1 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	HIGH CHANNEL RESULTS


	1TX Antenna 2 MODE
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	HIGH CHANNEL RESULTS



	9.1.4. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
	1TX Antenna 1 MODE
	BANDEDGE (MID CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	MID CHANNEL RESULTS


	1TX Antenna 2 MODE
	BANDEDGE (MID CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	MID CHANNEL RESULTS



	9.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND
	1TX Antenna 1 MODE
	BANDEDGE (HIGH CHANNEL)
	HORIZONTAL RESULT








