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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Raspberry Pi Limited
Maurice Wilkes Building
St. Johns Innovation Park, Crowley Road
Cambridge, CB4 0DS
United Kingdom

EUT DESCRIPTION: Radio Module with BT/BLE/2.4GHz WLAN.
MODEL.: Pi Zero 2

BRAND: Raspberry Pi

SERIAL NUMBER: DVT2 #72, DVT2 #42

SAMPLE RECEIPT DATE: 2020-11-09

DATE TESTED: 2020-12-02 to 2020-12-16

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 / RSS-GEN Issue 5+A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document.

Approved & Released Prepared By:
For UL LLC By:

- e 0
=

é"ﬂ-ﬂ“‘““;ﬂﬂf—h ;‘ﬁﬁ*pﬁ;é_.z

Francisco de Anda Brian T. Kiewra
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL LLC UL LLC
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.
FCC Clause | ISED Clause Requirement Result Comment
Reporting purposes ANSI C63.10
See Comment Duty Cycle only Section 11.6.
Reporting purposes ANSI C63.10
- - 0,
RSS-GEN 6.7 99% OBW only Section 6.9.3.
15.247 (a) (2) | RSS-2475.2 (a) 6dB BW Compliant None
15.247 (b) (3) | RSS-247 5.4 (d) Output Power Compliant None
Reporting purposes | Per ANSI C63.10,
See Comment Average power only Section 11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) PSD Compliant None
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None
15.209, 15.205 | RSS-GEN 8.9, 8.10 Radiated Emissions Compliant None
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions 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, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site VO1r01, RSS-GEN Issue 5+ A2, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification #0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
0 | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 703469
Building:
2800 Perimeter Park Dr 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

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

5.2. DECISION RULES

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

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
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%.
5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a BT/BLE/2.4GHz WLAN radio module. This report only covers the 2.4GHz WLAN
testing. he PMN is Raspberry Pi Zero 2 and HVIN is 1.0.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 22.59 181.55
2412 - 2462 802.11g 25.78 378.44
2412 - 2462 802.11n HT20 25.68 369.83

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain, as provided by the manufacturer are as follows:
The radio utilizes an antenna, with a maximum gain of 2.5 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was v1.0.

The test utility software used during testing was v1.0.

6.5. WORST-CASE CONFIGURATION AND MODE

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

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

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

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps
802.11n HT20mode: MCS0
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19

IC

: 20953-RPI1Z2

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Monitor Viewsonic VX2452MH TVT171081663 N/A
Power Supply Stontronics DSA-12CA-05 4314HB V100236

/0 CABLES
1/0 Cable List
# of Cable
C::Ie Port Identical Co_rlu_ne:tor Cable Type | Length Remarks
' Ports yp (m)
Micro To AC/DC power supply
1 USB 1 usB usB 1 with USB

SETUP DIAGRAM

Please refer to R13274094-EP1 for setup diagrams.
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause 11.8.1

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

Output Power: ANSI C63.10 Subclause 11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G
PSD: ANSI C63.10 Subclause 11.10.2 Method PKPSD (Peak PSD)

Conducted Spurious Emissions: ANSI C63.10-2013 Section 11.12.2

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

Qut-of-band emissions in restricted bands: ANSI C63.10-2013 Section 11.12.1 & 6.10.5

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

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

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 (Morrisville - South Chamber)

Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
AT0075 Hybrid Broadband Sunol Sciences JB3 2020-10-27 | 2021-10-27
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2020-04-28 | 2021-04-28
Antenna, 1 to 18 GHz
Gain-Loss Chains
S-SACO1 Gai”"os;;mg: 0.009- Various Various 2020-07-10 | 2021-07-10
Gain-loss string: 25- . .
S-SACO02 1000MHz Various Various 2020-07-10 | 2021-07-10
S-SAC03 Gainlass string: 1- Various Various 2020-07-06 | 2021-07-06
Analyzer & Software
SA0025 Spectrum Analyzer Agilent NOO030A 2020-03-17 | 2021-03-17
SOFTEMI EMI Software UL Version 9.5 (2020-08-18)

Additional Equipment used

s/n 200037635

Environmental Meter

Fisher Scientific

06-662-4

2020-01-22

2022-01-22

Page 11 of 92

UL LLC
12 Laboratory Dr.,

RTP, NC 27709; USA

TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R13274094-E1
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DATE: 2021-08-19
IC: 20953-RPI1Z2

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equipment

ID Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2020-04-27 | 2021-04-27
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
AT0063 ARA MWH-1826/B 2020-10-30 | 2021-10-30
26.5GHz
Gain-Loss Chains
N-SAC03 Gai”"‘iszf_t'rZing: - Various Various 2020-07-28 | 2021-07-28
N-SACO04 Gain-loss string: 18- Various Various 2020-07-31 | 2021-07-31
40GHz
Analyzer & Software
SA0026 Spectrum Analyzer Agilent NOO030A 2020-07-16 | 2021-07-16
SA0027 Spectrum Analyzer Agilent N9030A 2020-06-10 | 2021-06-10
SOFTEMI EMI Software UL Version 9.5 (2020-08-18)
Additional Equipment used
s/n 200037610 Environmental Meter Fisher Scientific 06-662-4 2020-01-22 | 2022-01-22
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
72822 Spectrum Analyzer Agilent E4446A 2020-01-02 | 2021-01-21
Technologies
PWMO005 RF Power Meter Keysight N1912A 2020-07-14 | 2021-07-14
Technologies
PWS005 Peak and Avg Power Keysight e e
Sensor, 50MHz to 6GHz | Technologies E9323A 2020-05-26 | 2021-05-26
HI0090 Environmental Meter | Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
SOFTEMI Antenna Port Software UL Version 2020.12.3
MMO0167 True RMS Multimeter Agilent U1232A 2020-08-05 | 2021-08-05
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FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

Test Equipment Used - Conducted Disturbance Emissions — Voltage

Equipment

ID Description Manufacturer Model Number Last Cal. Next Cal.
85496 EMI Test Receiver 9kHz- Rohde & ESR3 2020-08-18 | 2021-08-18
3.6GHz Schwarz
CBL004 Coaxial cable, 20 ft., BNC uL RG-223 2020-07-23 | 2021-07-23
-male to BNC-male
HI0085 Temp/ HL,‘VI”‘e'fé rPreSS“re Extech SD700 2020-04-20 | 2021-04-30
SOFTEMI EMI Software uL Version 9.5 (2020-08-18)
ATA508 Tra”Sienﬁ éém,\'/:arz 0.00919  £\0ctro-Metrics EM 7600 2020-07-21 | 2021-07-21
LISN, 50-ohm/50-uH, 2- | Fischer Custom| FCC-LISN-50-25-2-
LISN002 oo e o A 2020-08-17 | 2021-08-17
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FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b 1TX 12.400 | 12.430 0.998 99.76% 0.00 0.010
802.11g 1TX 2.055 2.080 0.988 98.80% 0.00 0.010
802.11n HT20 1TX 1.915 1.940 0.987 98.71% 0.00 0.010
# Agilent 17:27:47 Dec 11, 2020 L Measure % Agilent 18:01:59 Dec 11, 2020 L Measure
AP2020.12.3,40852,M0R-CONZ a M3 12.43 ms AP2020.12.3,40582,HOR-CONZ 2 M3 2.8 ms
Ref 30 dBm sAtten 48 dB -0.069 dB Meas Off Ref 30 dBn sAtten 40 dB -1.885 dB HMeas Off
#Peak T #Peak I [
Log g F | Log o 3
10 ! 18 :
B/ Channel Power dB/ Channel Power
Occupied BH Occupied BH
R ACP| “Phva ACP)
Center 2.437 000 GHz Span @ Hz . . Center 2.437 000 GHz Span @ Hz . .
Res BH & HHz WEH S8 M2 Sweep 28 ms (3001 prsy || UM c:g‘r.;:: Res BN 8 MHz #UBH 58 MHz Sweep 5 s (1001 prs) || T c;;::::
Marker Trace Type X Axis Anplitude Marker Trace Type # Axis Amplitude
1R [&H) Tine 3.487 ne 12.72 dBm 1R (&5 Time 2.825 ne 11.73 dBn
1 [8 5] T 12.4 8.684 dB 1 1y T 2.855 B8.76 dB
aé [&5] 1::2 3.487 :z 12.72 dBm PowercsctDaFt 3; 1y T:E 2.825 :z 11.73 dBm Powerc%tDaFt
) [& 5] Time 12.43 me -8.67 dB 3a (%) Time 2.88 ng -1.89 dB
More More
10af2 1 0of 2

DUTY CYCLE 802.11b 1Tx MODE

DUTY CYCLE 802.11g 1Tx MODE

3% Agilent 18:19:59 Dec 11, 2028 L Measure
AP2020.12.3,40882 MOR-CONZ a Mkr3  1.94 ms|
Rsf 30 dBm #Atten 49 dB -0.061 dB Meas Off
thock | | ]
Ty st St |
4B/ Channel Power
Occupied BH
ACP
#PAvy
Center 2.437 000 GHz Span @ Hz . .
Res BM 8 MHz #UBH 58 MHz Seep 5 ms (1001 proy || U c:;z:;
Marker  Trace Type ¥ Axis fAnplitude
1R [&8] Time 1.475 ne 9.18 dBm
1 [&H) Ti 1.915 -B.42 dB
3; [& 5] 1::2 1.475 ::z 9.18 dBm Powercsctnal_s
Ja [&5] Time 1.94 ne -B.66 dB
More
1of 2

DUTY CYCLE 802.11nHT20 1Tx MODE

INTENTIONALLY LEFT BLANK
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

9.2.1.802.11b MODE

HIGH CHANNEL 11

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 14.1108
Mid 6 2437 14.0443
High 11 2462 13.9171
% Agilent 17:15:08 Dec 11, 2020 L Measure 5 Agilent 17:21:32 Dec 11, 2628 L Measure
| |
Ch Freq 2.41Z2 CHz Trig Free Meas Off Ch Freq 2437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
AP2020.12.3,48852,MOR-CON2 AP2629.12.3,49882,MOR-CON2
Ref 38 dBm #Atten 40 dB Ref 38 dBm #ftten 49 dB
#Samp T Occupied BH #Samp Dccupied BH
Log [ Log
16 £ .. 16 £+ 3 &
dB/ > < 4B/ > <
Offst ACP Offst ACP
11.7 P 118 ¢
B | | & | | | i
I I Multi Carrier, I I } } Multi Carrier
Center 2412 0@ GHz Span 48 HHz Power Center 2.437 00 GHz Span 49 MHz Power
#Res BH 308 kHz #YBH 916 kHz Sweep 1.4 ms (1661 pts) #Res BH 368 kHz #YBW 910 kHz Sweep 1.4 ms (1001 prs)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
141108 MH=z ® dB  -26.00 dB 14.0443 MHz ® dB -26.00 dB
Transmit Freq Error  64.153 kHz 1”"{3 Transmit Freq Error 23859 kHz 1Mofrg
% dB Bandwidth 16.993 MHz* B % dB Bandwidth 17.114 MHz* v
| |
# Agilent 17:29:48 Dec 11, 2028 L Measure
|
Ch Freq 2462 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I
Channel Power|
AP2020.12.3,46882,MOR-CONZ
Ref 38 dBm #Htten 40 dB
#3amp I Occupied BH
Log ! -
16 L+ S
dB/ > <
ot | ACP INTENTIONALLY LEFT BLANK
4B - i —
} | Multi Carrier
Center 2462 0@ GHz Soan 48 1z Power
#Res BH 300 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis)
Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF
13.9171 MH=z ®x dB -26.80 dB
Transmit Freq Error  -23.333 kHz PO{S
% B Bandwidth 17.962 MHz* v
|
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.2.2.802.11g MODE

HIGH CHANNEL 11

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 16.3160
Mid 6 2437 16.3949
High 11 2462 16.3478
# Agilent 17:42:12 Dec 11, 2028 L Measure 5 Agilent 17:55:53 Dec 11, 2020 L Measure
| |
Ch Freq 2.412 GHz Trig Free Meas Off| Ch Freq 2.437 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
AP2020.12.3,40552,MOR-CONZ APzB29.12.3,408382,MOR-CON2
Ref 38 dBm #Htten 40 dB Ref 36 dBm #fAtten 40 dB
w3amg Occupied BH #3amp \ I Occupied BH
Log Log | |
16 18 g
dB/ dB/ N <
Offat RACPL | fofrse [ 5 ACP
117 fus 11.8
dB ] — dB —
i Multi Carrier, Multi Carrier
Center 2412 0@ GHz Span 48 Mz Power Center 2.437 00 GHz Span 40 MHz Power
#Res BH 380 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis) b s #Res BH 300 kHz #UBH 918 kHz Sweep 1.4 ms (1001 pts) b s
ower Stat ower Stat
Occupied Bandwidth Occ BH 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
16.3160 MH=z ®x dB -26.80 dB 16.3949 MHz x dB -26.00 dB
Transmit Freq Error  5.120 kHz IMO{Z Transmit Freq Error  30.993 kHz 1M0frg
% B Bandwidth 13.458 MHz* v % dB Banduidth 23.438 MHz¥ v
| |
% Agilent 18:03:48 Dec 11, 2028 L Measure
|
Ch Freq 2.462 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I
Channel Power|
AP2020.12.3,40882 MOR-CON2
Ref 38 dBm #Htten 40 dB
#3amp I Occupied BH
Log ! &
16
dB/ 5 <
Ot [y o ACP INTENTIONALLY LEFT BLANK
4B A
Multi Carrier
Center 2.462 0@ GHz Span 40 MHz Power
#Res BH 300 kHz #BH 316 kHz Sweep 1.4 ms (1081 prs)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF
16.3478 MHz ® dB -26.08 dB
Transmit Freq Error  17.786 kHz 1”°{§
% «B Bandwidth 21.701 MHzx E
|
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.2.3.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.5343
Mid 6 2437 17.3776
High 11 2462 17.4629
#  Agilent 18:11:83 Dec 11, 2028 L Measure ¢ Agilent 18:15:58 Dec 11, 2028 L Measure
| |
Ch Freq 2.412 GHz Trig Free Meas Off| Ch Freq 2.437 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
AP2020.12.3,40552,MOR-CONZ APzB29.12.3,408382,MOR-CON2
Ref 38 dBm #Htten 40 dB Ref 36 dBm #fAtten 40 dB
w3amg I I \ Occupied BH #3amp \ \ \ Occupied BH
Log | | } Log I 1 [
10 ry | r 10 ol \ 3
dB/ 3 c dB/ e
Offst | o : ACP| | st w3 ] ACP
11.7 | I 11.8
& — B —

I i Multi Carrier, Multi Carrier
Center 2412 0@ GHz Span 48 Mz Power Center 2.437 00 GHz Span 40 MHz Power
#Res BH 380 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis) b s #Res BH 300 kHz #UBH 918 kHz Sweep 1.4 ms (1001 pts) b s

ower Stat ower Stat
Occupied Bandwidth Occ BH 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
175343 MH=z ®x dB -26.80 dB 17.3776 MHz x dB -26.00 dB
Transmit Freq Error  44.442 kHz IMO{Z Transmit Freq Error  7.236 kHz 1M0frg
% B Bandwidth 21.314 MHz* v % dB Banduidth 21.128 MHz¥ v
| |
% Agilent 18:21:48 Dec 11, 2028 L Measure
|
Ch Freq 2.462 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I
Channel Power|
AP2020.12.3,40882 MOR-CON2
Ref 38 dBm #Htten 40 dB
#3amp I ] ] Occupied BH
Log | | [
g <& I Py
dB/ 3
06ist |-k ] ACP INTENTIONALLY LEFT BLANK
4B ! A
] Hulti Carrier,
Center 2.462 0@ GHz Span 40 MHz Power
#Res BH 300 kHz #BH 316 kHz Sweep 1.4 ms (1081 prs) b S
ower Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF,
17.4629 MHz ® dB -26.08 dB
Transmit Freq Error  20.427 kHz 1”°{§
% «B Bandwidth 21.199 MHzx E
|
Page 17 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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



REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.3. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

9.3.1. 802.11b MODE

HIGH CHANNEL 11

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 8.64 0.5
Mid 6 2437 8.24 0.5
High 11 2462 8.68 0.5
% Agilent 17:14:24 Dec 11, 2620 L Measure ¢ Agllent 17:21:09 Dec 11, 2628 L Measure
AP2020.12.3,48852,MOR-CON2 a Mkrl 8.64 MHz AP2629.12.3,49882,MOR-CON2 a Mkrl 824 MHz
Ref 38 dBm #Atten 40 dB -2.264 dB Meas Off| Ref 38 dBm #ftten 49 dB 1.218 dB Meas Off|
#Peak #Peak
Log Lag
18 18
ey Channel Power| dB/ Channel Power
Offst L . Offst .
11.7 11.3 ki
dB Occupied BH dB Occupied BH
] Dl
53 54
dBm dBm
WPeivg ACP v ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
9 kS T Power 83 Pl L, Power
AR AA
£ Power Stat £(bx Power Stat
FTun CCDF FTun CeDF
Swp Swp
Center 2412 08 Gz Span 40 Mz 1”‘0’{3 Center 2.037 00 Gz Snan 40 iz 1"‘;{2
#Res BH 180 kHz #UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
#  Agilent 17:29:15 Dec 11, 2028 L Measure
AP2020.12.3,40852,MOR-CONZ a Mkrl 8.68 MHz
Ref 38 dBm #Htten 40 dB 1.376 dB Meas Off
#Peak
Log
1o Channel P
ey L annel Power
Offst EY o
11.9 v
dB Occupied BW
Dl
6.2
dBm
WP ACP INTENTIONALLY LEFT BLANK
28
ML 52 Multi Carrier|
53 F L —f- Power
AR
g%)n Power Stat
CCDF
Swp
Conter 2.462 G0 GHz Span 46 MHz 1”‘0’{3
#Res BH 100 kHz #UBH 300 kHz  Sweep 3.867 ms (1001 pts)
|

Page 18 of 92

UL LLC

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

TEL: (919) 549-1400




REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.3.2. 802.11g MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 15.24 0.5
Mid 6 2437 14.36 0.5
High 11 2462 16.40 0.5
#  Agilent 17:41:42 Dec 11, 2028 L Measure i Agilent 17:55:16 Dec 11, 2028 L Measure
AP2020.12.3,48852,MOR-CON2 a Mkrl 15.24 MHZ] AP2629.12.3,49882,MOR-CON2 a Mkrl 1436 MHz]
Ref 38 dBm #Htten 40 dB -B.773 dB Meas Off| Ref 36 dBm #ftten 40 dB 1.566 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst .
1.7 SRS PN PN P 118 e @
dB L3 2 Occupied BH dB Occupied BH
] o}
-2.2 2.4
dBm dBm
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 P Power 53 FS Power
AR AA
Ecix Power Stat £ckx Power Stat
FTun CeDF FTun CeDF
Swp Swp
Center 2412 40 Gz Span 48 Mz 1”‘0’{3 Center 2.457 06 Gz Snan 40 iz 1"‘;{2
#Res BH 100 kHz +UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 100 kHz #VBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
% Agilent 18:03:17 Dec 11, 2028 L Measure
AP2020.12.3,40882 MOR-CON2 a Mkrl 16.48 MHZ]
Ref 38 dBm #Htten 40 dB 0.697 dB Meas Off
#Peak
Log
1o Channel P
&/ annel Power
Offst
11.9 1 i
dB 1 Occupied BW
]
8.8
dBm
WP ACP INTENTIONALLY LEFT BLANK
20
4 Multi Carrier|
$3 F Power
AR
E%)n Power Stat
CCDF
Snp
Conter 2.462 G0 GHz Span 46 MHz 1”‘;{‘3
#Res BH 108 kHz #YBH 300 kHz  Sweep 3.867 ms (1661 pts)
|

HIGH CHANNEL 11
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.3.3.802.11n HT20 MODE

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

TEL: (919) 549-1400

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

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 15.40 0.5
Mid 6 2437 16.96 0.5
High 11 2462 16.20 0.5
w Agilent 18:19:04 Dec 11, 2020 L Measure 5 Agilent 18:15:37 Dec 11, 2020 L Measure
AP2020.12.3,48852,MOR-CON2 a Mkrl 15.48 MHZ] AP2629.12.3,49882,MOR-CON2 a Mkrl 16.96 MHz]
Ref 38 dBm #Htten 40 dB 8.525 dB Meas Off| Ref 36 dBm #ftten 40 dB -0.378 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
17 e 118 s s
dB Occupied BH dB 1 Occupied BH
] o}
. i
m 1
WPiivg ACP “Ffive ACP
28 | 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
ﬁ?n Power Stat ﬁ[j)n Power Stat
CCDF CCDF]
Swp Swp
Center 2412 40 Gz Span 48 Mz 1”‘0’{3 Center 2.457 06 Gz Snan 40 iz 1"‘;{2
#Res BH 100 kHz +UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 100 kHz #VBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
% Agilent 18:21:27 Dec 11, 2028 L Measure
AP2020.12.3,40882 MOR-CON2 a Mkrl 16.28 MHZ]
Ref 38 dBm #Htten 40 dB 1.176 dB Meas Off
#Peak
Log
1o Channel P
By annel Power|
Offst
11.9 1R 1
dB R Occupied BW
]}
i
m
WP ACP INTENTIONALLY LEFT BLANK
20
ML 52 Multi Carrier|
53 F Power
AR
E%)n Power Stat
CCDF
Snp
Conter 2.462 G0 GHz Span 46 MHz 1”‘;{‘3
#Res BH 108 kHz #YBH 300 kHz  Sweep 3.867 ms (1661 pts)
|
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a wideband peak power meter and sensor.

The cable assembly insertion loss of 11.61 dB (including 10.13 dB pad and 1.48 dB cable) was
entered as an offset in the power meter. Measurement is a peak reading of power.

DIRECTIONAL ANTENNA GAIN

For1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

9.4.1.802.11b MODE

Test Engineer: | 11993/40882
Test Date: | 2020-12-07

Results
Channel | Frequency Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 20.44 20.44 30.00 -9.56
Low 2 2417 19.94 19.94 30.00 -10.06
Low 3 2422 22.28 22.28 30.00 -7.72
Mid 6 2437 21.90 21.90 30.00 -8.10
High 10 2457 22.59 22.59 30.00 -7.41
High 11 2462 22.27 22.27 30.00 -7.73
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.4.2.802.11g MODE

Test Engineer: | 11993/40882
Test Date: | 2020-12-07 and 2020-12-16

Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 23.45 23.45 30.00 -6.55
Low 2 2417 25.73 25.73 30.00 -4.27
Mid 6 2437 25.78 25.78 30.00 -4.22
High 8 2447 25.76 25.76 30.00 -4.24
High 9 2452 24.67 24.67 30.00 -5.33
High 10 2457 25.28 25.28 30.00 -4.72
High 11 2462 25.11 25.11 30.00 -4.89

9.4.3.802.11n HT20 MODE

Test Engineer: | 11993/40882
Test Date: | 2020-12-07

Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 23.90 23.90 30.00 -6.10
Low 2 2417 24.88 24.88 30.00 -5.12
Low 3 2422 25.14 25.14 30.00 -4.86
Mid 6 2437 25.68 25.68 30.00 -4.32
High 10 2457 25.29 25.29 30.00 -4.71
High 11 2462 24.50 24.50 30.00 -5.50
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to an average power meter and sensor.

The cable assembly insertion loss of 10.72 dB (including 10.33 dB pad and 0.39 dB cable) was
entered as an offset in the power meter. Measurement is a gated average reading of power.

RESULTS

9.5.1. 802.11b MODE

Test Engineer: | 11993/40882
Test Date: | 2020-12-07

Results
Channel | Frequency
Meas
Power
(MHz) (dBm)
Low 1 2412 18.05
Low 2 2417 17.54
Low 3 2422 19.95
Mid 6 2437 19.54
High 10 2457 20.23
High 11 2462 19.92
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.5.2. 802.11g MODE

Test Engineer:

11993/40882

Test Date: | 2020-12-07 and 2020-12-16
Results
Channel | Frequency
Meas
Power
(MHz) (dBm)
Low 1 2412 15.41
Low 2 2417 19.67
Mid 6 2437 19.28
High 8 2447 19.34
High 9 2452 18.26
High 10 2457 17.78
High 11 2462 16.40

9.5.3.802.11n HT20 MODE

Test Engineer: | 11993/40882
Test Date: | 2020-12-07
Results
Channel | Frequency
Meas
Power
(MHz) (dBm)
Low 1 2412 15.07
Low 2 2417 16.65
Low 3 2422 17.66
Mid 6 2437 17.17
High 10 2457 17.65
High 11 2462 15.79
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.6.1. 802.11b MODE

PSD Results

Channel | Frequency| Chain 0 Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -1.58 -1.58 8.0 9.6
Mid 6 2437 -2.37 -2.37 8.0 -10.4
High 11 2462 -1.45 -1.45 8.0 9.5
% Agilent 17:16:40 Dec 11, 2020 L Measure 3 Agilent 17:22:50 Dec 11, 2020 L Measure
AP2020.12.3,48882,M0R-CON2 Mkrl 2.411 235 GHz| AP2820.12.3,40882,MOR-CON2 Mkrl 2.436 505 GHz
Ref 38 dBm #Htten 40 dB -1.582 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -2.371 dBm Meas Off|
#Peak #Peak
Log Log
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.7 1 11.3 1
dB Occupied BH dB 7 Occupied BH
Dl q e ul}
2 3-@
il I
WPrivg ACP “Pfiv ACP
3 3
ML 52 Multi Carrier| ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
ﬁ:)n Power Stat ﬁ?ﬂ Power Stat
CCDF CCDF]
Sup Swp
Center Z41Z B0 GHz Span 15 1z horel | |center 2.457 008 o1z Span 15 Mz Jtore
#Res BH 3 kHz #WBH 9.1 kHz Sweep 1.592 s (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz Sweep 1.592 5 (1001 pts)
| |
#  Agilent 17:30:47 Dec 11, 2028 L Measure
AP2020.12.3,48852,MOR-CON2 Mkrl 2.461 318 GHz
Ref 38 dBm #Htten 40 dB -1.453 dBm Meas Off
#Peak
Log
L Channel Power|
dB/
Offst
11.9 1
dB Occupied BH
]
-
m
WPhival ACP INTENTIONALLY LEFT BLANK
3
ML S Multi Carrier
53 F Power|
AR
ﬁ?n Power Stat
CCDF
Swp
Center 2462 G0 GHz Span 15 Mz 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 1.592 s (1001 prs)
|
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.6.2. 802.11g MODE

PSD Results

Channel | Frequency| Chain 0 Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -7.33 -7.33 8.0 -15.3
Mid 6 2437 -5.17 -5.17 8.0 -13.2
High 11 2462 -4.30 -4.30 8.0 -12.3
% Agilent 17:43:12 Dec 11, 2020 L Measure & Agilent 17:57:14 Dec 11, 2628 L Measure
AP2020.12.3,48852,MOR-CON2 Mkrl 2.413 8§36 GHz AP2629.12.3,49882,MOR-CON2 Mkrl 2.433 568 GHz
Ref 38 dBm #Atten 40 dB -7.338 dBm Meas Off| Ref 38 dBm #ftten 49 dB -5.173 dBm Meas Off|
#Peak #Pealk
Log Lag
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.7 11.3
dB T Occupied BH dB 5 Occupied BH
ol ¢ ol
3 :
il 1
WPeivg ACP “Ffiv ACP
3 3 __
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F | Power| S3FS Power|
AR AA
ﬁ:)n Power Stat f%)ﬂ Power Stat
CCDF CCDF]
Swp Swp
Center Z41Z B0 GHz Span 23 1z horel | |center 2.457 008 o1z Span 22 Mz Jtore
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.44 5 (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 2.334 5 (1001 pts)
| |
¥ Agilent 18:05:13 Dec 11, 2020 L Measure
AP2020.12.3,48552,MOR-CONZ Mkrl 2.458 225 GHz
Ref 38 dBm #Htten 40 dB -4.303 dBm Meas Off
#Peak
Log
1o Channel P
ey annel Power
Offst
11.9 )
d& s Occupled BH
ol
.
m
WPl ACP INTENTIONALLY LEFT BLANK
3
ML S2 Multi Carrier,
53 F Power|
AR
g%)n Power Stat
CCDF
Snp
Center 2.462 G0 GHz Span 25 MHz 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.653 5 (1001 pts)
|
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.6.3.802.11n HT20 MODE

PSD Results

Channel | Frequency| Chain 0 Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -6.41 -6.41 8.0 -14.4
Mid 6 2437 -6.62 -6.62 8.0 -14.6
High 11 2462 -6.67 -6.67 8.0 -14.7
% Agilent 18:12:08 Dec 11, 2020 L Measure 5 Agilent 13:16:49 Dec 11, 2628 L Measure
AP2020.12.3,48852,MOR-CON2 Mkrl 2.413 536 GHz AP2629.12.3,49882,MOR-CON2 Mkrl 2.436 838 GHz
Ref 38 dBm #Atten 40 dB -6.414 dBm Meas Off| Ref 38 dBm #ftten 49 dB -6.620 dBm Meas Off|
#Peak #Pealk
Log Lag
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.7 11.3
dB B Occupied BH dB 1 Occupied BH
ol ol N
i ) A it 1
il 1
WPeivg ACP “Ffiv ACP
3 3
ML 52 Multi Carrier| ML 52 Multi Carrier
93 POl Power, 53 FSL b Power,
AR AA
ﬁ:)n Power Stat f%)ﬂ Power Stat
CCDF CCDF]
Swp Swp
Center Z41Z B0 GHz Span 24 1z horel | |center 2.457 008 o1z Span 26 Mz Jtore
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.546 s (1001 pis) #Res BH 3 kHz #UBH 9.1 kHz Sweep 2.759 5 (1001 pts)
| |
# Agilent 18:22:40 Dec 11, 2020 L Measure
AP2020.12.3,48552,MOR-CONZ Mkrl 2.464 580 GHz
Ref 38 dBm #Htten 40 dB -6.673 dBm Meas Off
#Peak
Log
1o Channel P
ey annel Power
Offst
11.9
dB Occupied BW
ol
- ‘
m
WPiivg ACP
3
ML S2 Multi Carrier,
53 F e Power
AR
g%)n Power Stat
CCDF
Snp
Center 2.462 G0 GHz Span 25 MHz 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.653 5 (1001 pts)
|
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.7.1. 802.11b MODE

Agilent 10:49:56 Dec 15, 2020 L Measure Agilent 10:50:55 Dec 15, 2028 L Measure
AP2020.12.3,40582,HOR-CONZ WMkl 2.411 B GHz FP2020.12.3,40882,M0R-CONZ Mkrd 24.778 GHz
Ref 30 dBn #Atten 49 dB 4.59 dBm Meas Off Ref 38 dBm #Atten 48 dB -27.855 dBn Meas Off
#Pealk #Pealk |
Log Log I
10 5 Channel Power lo : Channel Power]|
B/ 3 dB/
Offst Offst
1.7 1.7
dB Occupied BH dB o Occupied BH
ol 5 ] 2 W
-15.4 e & -15.4 R
dBm dBm
ACP| ACP
#PAvy #PAvg
Center 2.408 & GHz pan 108 MHz . . Start 36 MHz Stop 26.066 GHz . .
#Res BM 100 kHz WEN 308 Kz Seep 9.6 ms (1001 pesy || M1 c;;:::: wRes BH 100 kHz BN 300 Kz Sweep 2430 5 (3102 pro || TV c;;:;g
Marker Trace Type X Axie Anplitude Marker Trace Type K Axiz Amplitude
1 (5] Freq 2,411 4 GHz 4,59 dBm 1 1) Freq 2.412 GHz 4,42 dBm
2 (5] Fi 2,488 8 GH: -39.21 dB 2 1) F 4,824 GH -48.77 dB
3 (&5 F:Za 2.394 5 GH; -36.98 dEm PowercSctDaFt 3 1y F:zg 7.236 EHZ -37.78 dB: POWEFC%EDEI‘E
4 (&5 Freq 24,778 GHz -27.85 dBm
More| More
10of 2 1of2

LOW CHANNEL 1 BANDEDGE

OUT-OF-BAND LOW CHANNEL 1

3 Agilent 10:53:36 Dec 15, 2008 L Measure Agilent 10:54:47 Dec 15, 2620 L Measure
APzB29.12.3,40852,MOR-CONZ Mkrl 2.436 5 GHz AP2020.12.3,40852,MOR-CONZ Mkrd 24.77@ GHz|
Ref 36 dBm #fAtten 40 dB 5.47 dBm Meas Off| Ref 38 dBm #Atten 46 dB —27.987 dBm Meas Off|
#Peak #Peak |
Lag | Log I
1a Channel Pover L Channel Power|
dB/ dB/
Offst Offst
11.8 ‘T 11.8
dB f Occupied BW dB ° Occupied BW
ol ] 2 b "
-145 -14.5 b Rty RS
dBm dBm
ACP ACP
#PAvy #PAvg
ML $2 . . Start 30 MHz Stop 26.009 GHz . .
53 Fs Hulti C;’;:::ﬁ wRes BH 100 kHz BN 300 Kz Sweep 2480 5 (8192 oy || TN c;gu:ﬁ
AR Marker  Trace Type % Axiz Anplitude
£ U o e
¥ Power Stat req - z s u Power Stat
FTun 3 1y F 7.311 GH 3778 B
Sup CCDF q &%) FFES 24,778 EHZ -27.949 dB: CCDF
Center 2.437 § GHz Span 100 MHz 1"‘;{2 1”‘0’{3
#Res BH 108 kHz #UBH 300 kHz Sweep 9.6 ms (1061 prs)
| |

IN-BAND REFERNCE LEVEL

OUT-OF-BAND MID CHANNEL

3 Agilent 18:57:13 Dec 15, 2020 L Measure 3% Agilent 10:58:18 Dec 15, 2020 L Measure
APZ629.12.3,40882,MOR-CONZ Mkrl 2.461 5 GHz AP2020.12.3,40882 MOR-CONZ Mkrd 24716 GHz|
Ref 36 dBm #Atten 48 dB 6.41 dBm Meas Off Ref 30 dBm #Atten 46 dB -27.695 dBm Meas Off
#Peak | #Peak [
Log i Log 1
10 ° 10
Y Channel Power 4B/ Channel Power|
Offst Offst
11.9 11.9
dB Occupied BH dB o Occupied BW
ol 2 ol : v
136 -13.6 N
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2433 5 GHz pan 186 MHz : " Start 3@ MHz Stop 26.000 GHz : "

#Res BH 106 kHz WUEW 300 Kz Sueep 96 ms 1081 prs) || TIT CATTIRTH ) oo o 1an ke WEN 300 iz Sweep 2.482 5 (3192 prs) || TN CATTIET

Marker  Trace Type ¥ firis Amplitude Marker  Trace Type X Axis Auplitude

1 [&¥] Freg 2.461 5 BHz E.41 dBm 1 1y Freq 2,462 GHz 5.96 dBm

2 (&5 Fi 2.521 3 GH. -30.439 dBi 2 1y Fi 4,924 GH: -30.08 dE
3 1) F:SE 2.483 5 EH; -42.84 dE:: Powercsct[]aFt 3 o1y F:g 7.386 EH; -38.74 dB: Powerc%tnal_s

4 1) Freq 24,718 GHz -27.69 dBm
More More
1of 2 1of 2
| |
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

9.7.2. 802.11g MODE

Agilent 11:87:14 Dec 15, 2620 L Measure Agilent 11:08:95 Dec 15, 2628 L Measure
APZ2629.12.3,40882,MOR-CONZ Mkrl 2.414 5 GHz AP2020.12.3,48852,MOR-CON2 Mkrd 24.719 GHz|
Ref 38 dBm #ftten 48 dB -1.88 dBm Meas Off| Ref 38 dBm #Atten 40 dB -28.748 dBm Meas Off|
#Peak #Peak
Lag Log
1a 18
B/ 1 Channel Power B/ | Channel Power|
Offst Offst
11.7 11.7
dB Occupied BH dB & Occupied BH
ol £y ol A W
-21.8 -21.8 N A
dBm dBm
ACP ACP
#PAvy #PAvg
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.008 GHz . .
#Res BH 108 kHz WEH 300 K4z Sweep 96 me 1001 proy || TVNU c:;:::; #Res BH 100 kHz WBH 300 kHz  Sweep 2482 5 (8192 pio) || IO c;;:}gﬁ
Markar Trace Type * Axis Anplitude Marker Trace Type K Axie Amplitude
1 (&5} Freg 2.414 5 GHz -1.88 dBm 1 [¢5) Freq 2,412 GHz -5.67 dBn
2 1y Fi 2.406 8 GH; -37.11 dB 2 1) Fi 4.824 GH: -48.38 db
3 (&8} F:Za 2.399 7 EH; -35.48 dEx PowercsctDaFt 3 1 F:zg 7.236 EH; -36.17 dB: Powerc%tna;
4 (&5 Freq 24,719 GHz -28.75 dBm
More| More
1of 2 lof2

LOW CHANNEL 1 BANDEDGE

OUT-OF-BAND LOW CHANNEL 1

¥ Agilent 11:11:34 Dec 15, 2028 L Measure 3 Agilent 11:12:25 Dec 15, 2028 L Measure
APZB29.12.3,40882,MOR-CONZ Mkrl 2.433 5 GHz AP2020.12.3,46852,MOR-CONZ Mkrd  24.757 GHz|
Ref 36 dBm #Atten 48 dB 2.56 dBm Meas Off Ref 38 dBm #Atten 46 dB -28.260 dBm Meas Off
#Peak | #Peak |
Log | Log |
ﬁg/ Channel Power 32/ 3 Channel Power|
Offst 1 Offst
11.8 © 11.8
dB Occupied BW dB ° Occupied BW
ol ol 2 Ky _'
-17.4 -17.4 e
dBm dBm
“Phiv ACP Wi ACP
ML $2 . . Start 30 MHz Stop 26.009 GHz . .
53 Fs Hulti CF?;:::; WRes BH 100 kHz WBH 300 Kz Sweep 2.482 5 (8192 pry || TN cgguz;

ARl Marker  Trace Type W Axis Auplitude
£ B B s

: Power Stat req - z -2 u Power Stat
FTun 3 1y F 7.311 GH 3741 B
Swp CCDF 4 1) ngg 24,757 EH; -28.26 dB: CCDF
Center 2.057 § GHz Span 100 MHz 1"‘;{2 1”‘0’{3
#Res BH 108 kHz #UBH 300 kHz Sweep 9.6 ms (1061 prs)

| |

IN-BAND REFERNCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 11:13:42 Dec 15, 2026 L Measure i Agilent 11:14:33 Dec 15, 2028 L Measure
AP2620.12.3, 46562, MOR—CONZ Wkrl 2,466 8 GHz AP2020.12.3,46852,MOR—CONZ Wkrd 24.732 GHZ]
Ref 30 dBn wAtten 40 dB 3.59 dBm Meas Off Ref 30 dBm #Atten 40 dB ~27.927 dBm Meas Off
#Peak #Peak |
Log Log |
18 1 10 \
B/ ¢ Channel Power| 4B/ Channel Power
Offst 0ffst
1.9 1.9
dB ] Occupied BH 48 S Occupied BW
] 5 ol CR:
164 - 2164 b b
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 5 GHz pan 108 MHz : . Start 30 MHz Stop 26.000 GHz " "
#Res BM 100 kHz WEN 300 Kz Sueep 9.6 ms (1001 pro) || MU c;;:::: #Res BH 100 kHz SN 300 Kz Sweep 2492 5 (6102 pro || TV c;gugﬁ
Marker  Trace Type ¥ Ais Anplitude Marker  Trace Type % Axis Auplitude
1 (5] Freq 2,466 8 BHz 3.59 dBm 1 1) Freq 2,462 GHz 1.25 dBm
2 (&5 Fi 2.484 1 GH. -37.18 dB 2 1y Fi 4.924 GH. -41.63 dB
3 (&5 F::E 2.483 5 GH; -37.63 dEx PowercSctDaFt 3 1y F:zg 7.386 EHi -38.03 dB: Powerc%tna;
4 1) Freq 24,732 GHz -27.93 dBm
More| More
1of 2 1of2
| |
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.7.3.802.11n HT20 MODE

5 Agilent 11:00:51 Dec 15, 2020 L Measure 3 Agilent 11:01:46 Dec 15, 2620 L Measure
APZ2629.12.3,40882,MOR-CONZ Mkrl 2.414 5 GHz AP2020.12.3,48852,MOR-CON2 Mkrd 24.741 GHz|
Ref 38 dBm #ftten 48 dB 8.82 dBm Meas Off| Ref 38 dBm #Atten 40 dB -28.753 dBm Meas Off|
#Peak | #Peak |
Log Log |
ég/ 5 Channel Power ég, ‘1' Channel Power
Offst Offst
11.7 11.7
dB Occupied BH d& & Il occupied BH
ol g ] z "4 o
-19.2 o -19.2 Ry N
dBm dBm
ACP ACP
#PAvy #PAvg
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.008 GHz . .
#Res BH 108 kHz WEH 300 K4z Sweep 96 me 1001 proy || TVNU c:;:::; #Res BH 100 kHz WBH 300 kHz  Sweep 2482 5 (8192 pio) || IO c;;:}gﬁ
Markar Trace Type * Axis Anplitude Marker Trace Type K Axie Amplitude
1 (&5} Freg 2.414 5 GHz 8.82 dBm 1 [¢5) Freq 2,412 GHz -3.18 dBn
2 1y Freq 2.406 8 GHz -32.87 dBm Power Stat 2 1) Freq 4.824 GHz -48.66 dBm Power Stat
3 (&8} Fi 2.399 5 BH, -30.25 dB 3 1 Fi 7.236 GH. -37.28 dB
e * " CCDF 4 (&5 F[ES 24,741 EH; -28.76 dB: CCDF]
More| More
1of 2 lof2
| |
4 Agilent 11:83:05 Dec 15, 2620 L Measure #: Agilent 11:03:56 Dec 15, 2020 L Measure
APZB29.12.3,40882,MOR-CONZ Mkrl 2.433 5 GHz AP2020.12.3,46852,MOR-CONZ Mkrd  24.795 GHz|
Ref 36 dBm #Atten 48 dB 1.16 dBm Meas Off Ref 38 dBm #Atten 46 dB -28.216 dBm Meas Off
#Peak | #Peak |
Log | Log |
1a 16 +
Y Channel Power Y L Channel Power|
OFfst . Dffst
11.8 <& 11.8
dB Occupied BW dB o || Occupied BW
0} ] 2 & w
188 “18.8 Gand el
dBm dBm
“Phiv ACP Wi ACP
ML $2 . . Start 30 MHz Stop 26.009 GHz . .
53 Fs Hulti CF?;:::; WRes BH 100 kHz WBH 300 Kz Sweep 2.482 5 (8192 pry || TN cgguz;
BA Marker  Trace Type W Rxis finplitude
£ g m aw i
: Power Stat req - z -4 u Power Stat
FTun 3 1y F 7.311 GH -36.79 B
Sup CCDF 4 5] ngg 24,795 EH; -28.22 dB: CCDF
Center 2.057 § GHz Span 100 MHz 1"‘;{2 1”‘0’{3
#Res BH 108 kHz #UBH 300 kHz Sweep 9.6 ms (1061 prs)
| |
3 Agilent 11:05:18 Dec 15, 2020 L Measure 3% Agilent 11:06:98 Dec 15, 2020 L Measure
APZ629.12.3,40882,MOR-CONZ Mkrl 2.468 § GHz AP2020.12.3,40882 MOR-CONZ Mkrd 24.378 GHz|
Ref 38 dBm sAtten 40 dB 2.00 dBm Meas Off Ref 38 dBm #Atten 40 dB -27.963 dBm Meas Off
#Peak | #Peak [
Log Log [
19 10
B/ > Channel Power 4B/ L Channel Power|
Offst Offst
11.9 11.9
dB Occupied BH dB & Occupied BW
] z ol A N
-18.0 -18.8 i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 5 GHz pan 180 MHz : : Start 39 MHz Stop 26.989 GHz : :
#Res BH 106 kHz WBH 300 KHz  Sweep 96 ms 1001 pray || TVIU c;;:::: #Res BH 100 kHz WUBH 300 kHz  Sweep 2482 5 (8192 prs) || TN c;gugﬁ
Marker  Trace Type ¥ Ais Anplitude Marker  Trace Type % Axis Auplitude
1 1y Freq 2.4668 8 GHz 2.88 dBm 1 1) Freq 2,462 GHz -1.66 dBm
2 (&5 Frag 2.485 B GHz -38.14 dBm Power Stat 2 1y Freq 4.924 GHz -42.84 dEm Power Stat
3 (&5 Fi 2.483 5 GH. -30.13 dBi 3 1y Fi 7.386 GH. -37.99 dE
e ® " CCDF 4 1) F;zg 24,878 BH; -27.96 dE’rx
More More
1of 2 1of 2
| |
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT distance is 3
meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a
continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range, 9kHz for
peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz for peak and/or
quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna orientations
(parallel, perpendicular, and ground-parallel).

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

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

OFS and chamber correlation testing had been performed and chamber measured test result is the worst
case test result.
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1.

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

1EKTest Facility: UL Morrisville 2828 Dec 2 18:41:52
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Mode: 1Tx, 11k, 2412MHz
185 Teswed by: B5198/11933
AT
a5 Y
81:
< Peak Limit ZdBuU/m) /
5 75
o
3 //
65 3 M\\/-J/
55 Averaoge Limit (dBuUy/m) ‘ '%"‘""m /f//ﬁ\/“\\l\/
g " / V
0 bAoA A e
f\m./ %
35 . ™
TS
2 31 18.5MH=/ 2.415
Frequency (GHz)
Renge (Gliz RBA/VB Ref/Aitn  Cet/fvg Tuype Suesp Pts  #SupsMode Label Range 6z RBLI/JE Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Lobel
1:2.31-2.415 IMC-6dB) /31 187/18 FEAK/Pur Avg(RMS)  2Bnsec(futo) BPEB  MAXA Horizantal - Pk| 2:2.31-2.415 MC-3dB)/ M 187/18 AVER/Vol t g 20msec(futo) 8RGA  1ABTAUG Horizontal - fv
Low CH Bondedge - H.TST Rev 9.5 18 Aug 2026
Meter Corrected| Average PK
Frequency . AT0072 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height .
Marker (GHz) Reading| Det dB(/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * ** 239 45 Pk 31.8 -24.4 52.4 - 74 -21.6 98 268 H
2 * **).38547| 49.23 | Pk 31.8 -24.4 56.63 - - 74 -17.37 98 268 H
3 * ** 239 36.84 |ADV 31.8 -24.4 44.24 54 -9.76 - 98 268 H
4 * ** 2 .38535| 42.95 |ADV 31.8 -24.4 50.35 54 -3.65 98 268 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 2 18:34:17
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11b, 2412MHz
185 Teszed by: B5198/11993
gl:
81:
< Peak Limit dBuU/m)
375
[an]
N
65 .
5 ;
55 Averoge Limit C(dBulym) i R
=
45 5
3!:
2 31 1 1 1 1 8. 5MH=z/ 2 415
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;::\I;I;::; Margin l-\(zl;:l'lst)h n(‘:;')"Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 239 46.9 Pk 31.8 -24.4 54.3 - - 74 -19.7 319 261 Vv
2 * ** 238544 | 51.18 | Pk 31.8 -24.4 58.58 - - 74 -15.42 319 261 Vv
3 * ** 239 37.5 |ADV 31.8 -24.4 44.9 54 -9.1 - - 319 261 Vv
4 * ** 238538 | 44.79 |ADV 31.8 -24.4 52.19 54 -1.81 - - 319 261 \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
Page 35 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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



REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 2 28:58:13
Restricted Baondedge
115 “roject Number: 13274894
Client: Resphberry Pi
Tes> Locotion: N-SAC
Mode: 1Tx,11b, 2417MHz
185 Teswed by: B5198/11933
Pl
95 \//
85 /
< Peak Limit IdBul/m) //
> 75
5 /
o
o
cs oy
W f,/
=l Averaoge Limit CdBulym) N //\/\\A
5 e ww/ v
WWMWWWWMMW“MWWMW 4%«,\/ |
) ../ﬁ{v v
35 o™ oA g
2 3 18.5MH=z/ 2.415
Frequency (GHz)
Renge (6iiz) REAVEN Ref/Attn Let/Avg Tupe Swesp Pts  #oups/Made Label Range (Giiz: REW/EH Ref/Attn  Det/fvg Type Sweep Pte #ups/ode Lobel
1:2.31-2.415 INC-6B)/M 11316 FEAK/Pr Avg(RS)  2Bnsec(Auto) BOB0  HAXY Horizantal - Pk| 2:2.31-2.415 NGB/ 10718 ERAolt g Zonssc(iuto) BIEG 10OTAUS  Horizental - fu
Low CH Bandedge — H.TST Rev 9.5 18 fug 282

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd A‘L::fe Margin| Peak Limit M:r';in Azimuth|Height Polarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVvV/m) (dB) (Degs) | (cm)
1 * ** 239 48.46 | Pk 31.8 -24.4 55.86 - - 74 -18.14 81 163 H
2 * ** 238996 | 49.15 | Pk 31.8 -24.4 56.55 - - 74 -17.45 81 163 H
3 * ** 239 40.08 |ADV 31.8 -24.4 47.48 54 -6.52 - - 81 163 H
4 * ** 238881 | 40.19 |ADV 31.8 -24.4 47.59 54 -6.41 - - 81 163 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 2 28:36:56
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11b, 2417MHz
185 Teszed by: B5198/11993
gl:
81:
< Peak Limit dBuU/m)
375
[an]
N
6': ,,,,,,
=l Averoge Limit CdBulym) %
5 4
a0
41:
3!:
2 31 1 1 8. 5MH=z/ 2 415
Fr‘equemcg (GHZ)
‘Rur\ge (BHz) RBA/BM Ref/Attn  Cet/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;::\I;I;::; Margin l-\(zl;:l'lst)h n(‘:;')"Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 239 51.5 Pk 31.8 -24.4 58.9 - - 74 -15.1 356 204 Vv
2 * **)38975| 52.7 Pk 31.8 -24.4 60.1 - - 74 -13.9 356 204 Vv
3 * ** 239 43.88 |ADV 31.8 -24.4 51.28 54 -2.72 - - 356 204 Vv
4 * %% 238874 | 44.32 |ADV 31.8 -24.4 51.72 54 -2.28 - - 356 204 \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: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (LOW CHANNEL, CH 3)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 3 aa:21:47
Restricted Baondedge
- “roject Number: 13274894
I Client: Resphberry Pi
Tes> Locotion: N-SAC
185 Mode: 1Tx,11b, 2422MHz //“
Tes=ed by: 851987113893 /’/\/\"
e /“v’
85 f
< Peck Limit 1dBul/m)
: 7 /
o
s A
V \"/
- 2
55 Average Limit CdBulym) o /,,\V/"\“ '/ /
4 "
4Kl‘h\‘m‘yj il i AL I o “WWMAJ/ \/\/
s
. B U — AL
2 31 1. 5MHz/ 2.425
Frequency (GHz)
Renge (6H2) REA/VBH Ref/Attn  Cet/Avg Type Sueep Pts  #ops/Mode Label Range (6Hz; AW/ B Ref/Attn  Det/Avg Tupe Sueep Pte  #ope/ode Lakel
1:2.31-2.425 IMC-6dB) /34 113716 FEAK/Pur Avg(RMS)  Auto G088 MAXH Horizantal - Phk| 2:2031-2.425 MC-5dB)/3H 1'3/16 AUER/ Vol t g Auto &A68  10ETAUG Horizontol - Av
Meter Corrected| Average PK
Frequency . AT0072 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det dB(/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 238999 | 46.37 | Pk 31.8 -24.4 53.77 - - 74 -20.23 132 124 H
2 * ** 238288 | 49.73 | Pk 31.8 -24.4 57.13 - - 74 -16.87 132 124 H
3 * ** 238999 | 35.17 |ADV 31.8 -24.4 42.57 54 -11.43 - - 132 124 H
4 * ** 238429 | 42.4 |ADV 31.8 -24.4 49.8 54 -4.2 - - 132 124 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 3 BB:18:52
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11b, 2422MHz
185 Teszed by: B5198/11993
gl:
81:
< Peak Limit dBuU/m)
375
[an]
N
6':
2
55 Averoge Limit C(dBulym) DA‘ g
4 :
45 g
3!:
2 31 ERE 2. 425
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn  Cet/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
¥ not soved ¥ Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;::\I;I;::; Margin l-\(zl;:l'lst)h n(‘:;')"Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * *% 238999 | 48.17 | Pk 31.8 -24.4 55.57 - - 74 -18.43 344 109 Vv
2 * **238315| 51.85 | Pk 31.8 -24.4 59.25 - - 74 -14.75 344 109 Vv
3 * ** 238999 | 37.33 |ADV 31.8 -24.4 44.73 54 -9.27 - - 344 109 Vv
4 * %% 238426 | 45.08 |ADV 31.8 -24.4 52.48 54 -1.52 - - 344 109 \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: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 10)

1ZETest Facility: UL Morrisville 2828 Dec 3 21:13:88
- Restricted chdedge
- Project Nunber: 1327489<
115 Client: Raspberry Pi
“est Locot on: N-SAC
Mode: 1Tx, " 1b, 2457MHz
185 “ested by: 85198/11993
95
85\,\
N \\ Feak Liimit (dBuUdm)
= 75
: \\
S
65
55 \\,\ NMW\W Average L mit (dBul/m)
45 w\/"/\/\\ %ﬁ‘#‘“ﬂ Wil Mmuh il M\ gl
35 \/\Jg\/\\ o,
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) REW/UBI Ref/fttn  Det/fvg Type Swezp Fis  owpa/Made Lokel Range (6Hz) REH/LEY Ref/Attn  Det/hvg Tupe Sweep Pz #ope/fode Lokel
1:2.46-2.563 TM(-6dB)/2M 137/18 PEPK/Pur Rvg(RMS)  2Bnsec(futo) 8RB HAXH Horizontal - | 2:2.46-2.563 IMC-EdBI/M 18318 AVERAalt fivg 2Bnsec(huto) 620 1EATAVG Horizantol - fiv
H gh €4 Bardedge — H.TST Rev 9.5 18 Aug 2020
Meter Corrected| Average PK
Frequency . AT0072 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det dB(/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 42.15 | Pk 32.4 -24.3 50.25 - - 74 -23.75 86 161 H
2 * ** ) 48387 | 42.52 | Pk 32.4 -24.3 50.62 - - 74 -23.38 86 161 H
3 * ** 24835 | 33.05 |ADV 32.4 -24.3 41.15 54 -12.85 - - 86 161 H
4 * ** 24838 | 33.55 |ADV 32.4 -24.3 41.65 54 -12.35 - - 86 161 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: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2828 Dec 3 28:58:12
- Restricted Bandedge
= Praject Nunber: 13274894
15 Client: Rospberry Pi
“est Locat om: N-SAC
Made: 1Tx, " 1b, 2457MHz
185 “ested by: 85198/11993
95
8%
N Feok Limit (dBuU/im)
3 75
@
z
65
12
a0
Y ™ugroge L mit (dBuU/m)
5!: ,,,,,
®
45
35
2.46 18. 3MH=z/ 2.563
Freguency (GHz)
Range (BHz) RBU/UBI Ref/fttn  Det/fvg Type Suezp Fts  #upa/Mods Label Range (GHz) RBU/LBU Rei/fttn  Det/hvg Tupe Sueep Pis  #5wpe/lode Lohel ‘
H gh C4 Bardedge - U.TST Rev 9.5 18 Aug 2020
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Corretfted AerraTge Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det dB(/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 50.98 | Pk 32.4 -24.3 59.08 - - 74 -14.92 123 145 Vv
2 * ** 248474 | 51.96 | Pk 32.5 -24.3 60.16 - - 74 -13.84 123 145 Vv
3 * ** 24835 | 43.78 |ADV 32.4 -24.3 51.88 54 -2.12 - - 123 145 Vv
4 * ** 24838 | 44.39 |ADV 32.4 -24.3 52.49 54 -1.51 - - 123 145 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2828 Dec 3 13:48:84
- Restricted Bandedge

s Project Nunber: 1327489<
- Client: Raspberry Pi
“est Locat on: 5-5AC
Mode: 1Tx, 11k, 2462MHz
“ested by: 11993 / 16866

Feak Limit (dBuU/im)

CdBulU/m2
~
a

- \QA\I‘/W“\\ Hv%&c}ge L mit CdBulU/m)

45 \//V M\; :ﬁ\mwwwwwwwmwmmmmmmwmmm
e W

2.46 8. 3MH=z/ 2.563

Frequency (GHz)

Range (6Hz) REW/VEN Ref/fttn  Det/Avg Type Sueep Fis  wps/Mode Lobel Range (6Hz) REU/LBU Ref/Attn Det/hvg Type Swecp Pis  tSwps/ade Lobel
1:2:46-2.563 BB/ 137718 PERK/Pur Avg(RNS)  cBnscc(futo) E0BB  HAKH Horizontal - | 2:2.%-2.563 HC-EBI/M  183/18 AVERAalt fivg 2Bnsec(futo) 8020 109TAUS  Horizantal - fv

H gh €4 Bardedge — H.TST

Rev 9.5 18 fAug 2020

Meter Corrected| Average . . PK . e
Marker Fregl:lency Reading| Det AJSOH Amp/Cb(:/BFItr/Pad Reading Limit Mergm P::k\l;lmlt Margin Az[l)muth mﬂsmPoIarity
(GH2) | (aBuv) (d8/m) (dB) (dBuv/m)| (dBuv/m) | (9B) | (dBUV/m) |~ g | (Degs) | (cm)
1 * ** 24835 | 44.73 | Pk 32.4 -24.4 52.73 - - 74 -21.27 208 199 H
2 * ** 248761 | 48.56 | Pk 32.4 -24.6 56.36 - - 74 -17.64 | 208 199 H
3 * ** 24835 | 34.97 |ADV 32.4 -24.4 42.97 54 -11.03 - - 208 198 H
4 * ** ) 48772 | 41.54 |ADV 32.4 -24.6 49.34 54 -4.66 - - 208 198 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2828 Dec 3 13:87:16
- Restricted Bandedge
= Praject Nunber: 13274894
15 Client: Rospberry Pi
“est Locat on: S5-SAC
Mode: 1Tx, 11k, 2462MHz
185 “ested by: 11993 / 16866
95
8%
< Feak Liimit (dBuUAm)
3 75
m
°
65
1o A
- e Qver‘c}gle L omit CdBuU/m)
5 4 -
@,
3
45 =
35
2.46 18. 3MH=z/ 2.563
Freguency (GHz)
Range (BHz) REU/BU Ref/Atin  Det/fvg Type Susep Fis  #ups/ode  Lobel Range (GHz) REU/BY Ref/fttn  Det/ing Tuype Sueep Pts #5ups/llode Lobel
H gh C4 Bardedge - U.TST Rev 9.5 18 Aug 2020
Meter Corrected| Average . - PK . Haiohe
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 | 49.31 | Pk 32.4 -24.4 57.31 - - 74 -16.69 20 113 Vv
2 * ** 248776 51.92 | Pk 32.4 -24.6 59.72 - - 74 -14.28 20 113 Vv
3 * ** 24835 | 38.59 |ADV 32.4 -24.4 46.59 54 -7.41 - - 20 113 Vv
4 * ** 248766 | 43.84 |ADV 32.4 -24.6 51.64 54 -2.36 - - 20 113 \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: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

IWRTESt Facility: UL Morrisville 2828 Dec 3 14:88:89
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry Pi
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2412MHz
95 Tested by: 11993 / 16866
8|:
Peak Limit (dBuU/m)
71:
I
3 |
3 65 \
is}
o [
N Avg Limit (dBul/m)
55 -
3
45 | |
TR T ? AP
. g . R A R Mmoot
qﬁﬂm’“yw“wrm'* SARRRANRRRAN AR g
2’:
1 ]
Frequency (GHz)
Rarge (&) Ref/ittn  Det/ivg Type e Pl fowps/ods Lobel Range () Re/E Ref/Atin  Det/fvg Tupe Sweep Plo ¥ows/lode Lobel
1:1-3 k 167/18 PEAK/Pur AvglRMS) 77 (Auto) 6828 MAXH Horizonta 3:3-18 1MC-6dB) /38 87/8 PERK/Pur Avg(RMS)  574msec(futo) 181 MAXH Horizantal
FCC Part15C 2,46tz RSE.TST

Rev 3.5 18 Aug 2629

HORIZONTAL

IWKTESt Facility: UL Morrisville 2028 Dec 3 14:088:09
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry Pi
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2412MHz
95 Tested by: 11993 / 16866
8|:
Peak Limit (dBulU/m)
71:
E
~
3 65
[is]
o
- Avg Limit (dBuU/m)
51:
45 4 6
? 5
0
35y
2’:
1 18 18
Frequency (GHz)
Range (6Ho) RE/UBY Ref/tdn  Det/ivg Tuype Sweep Pis fows/ode Lobel Range (GH) Re/UE Ref/Atin Det/fvg Tupe Sweep Plo tws/lede Lobel
FCC Part15C 2.46Hz RSE.TST Rev 9.5 18 fug 282

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 1.82405 | 42.54 | PK2 34 -30.8 45.74 - - 74 -28.26 49 114 H
* **4,.82399 | 37.05 | ADV 34 -30.8 40.25 54 -13.75 - - 49 114 H
2 * ** 830748 | 35.95 | PK2 35.8 -27.4 44.35 - - 74 -29.65 229 144 H
* ** 830191 | 22.74 | ADV 35.8 -27.5 31.04 54 -22.96 - - 229 144 H
3 * ** 15.35342| 33.45 | PK2 40.3 -22.9 50.85 - - 74 -23.15 0 375 H
* ** 15.35914| 20.62 | ADV 40.3 -22.8 38.12 54 -15.88 - - 0 375 H
4 * ** 182414 | 44.43 | PK2 34 -30.8 47.63 - - 74 -26.37 345 114 Vv
* ** 4,.82405 | 39.54 | ADV 34 -30.8 42.74 54 -11.26 - - 345 114 Vv
5 * ** 75842 | 36.54 | PK2 35.7 -27.5 44.74 - - 74 -29.26 154 172 Vv
* ** 758833 | 229 | ADV 35.7 -27.6 31 54 -23 - - 154 172 Vv
6 * **16.05619| 34.1 PK2 40.5 -24.6 50 - - 74 -24 342 393 Vv
* **16.05479| 22.1 | ADV 40.5 -24.6 38 54 -16 - - 342 393 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

MID CHANNEL, CH 6 RESULTS

H;Test Facility: UL Morrisville 2828 Dec 3 B8:56:13
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry Pi
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2437MHz
95 Tested by: 11993
Sl:
Peak Limit (dBuU/m)
71:
E
~
3 65
is}
el
S Avg Limit (dBuU/m)
55 -
3
45 o
1
s |
35 ! ! i uh....cf S et
Mw N TN U
2’:
1 ] 18
Frequency (GHz)
Rarge (&) REU/B Ref/ittn  Det/ivg Type 5 Pis fowps/ods Lobel Range () Re/B Ref/Atin Det/fvg Tupe Sween Plo ¥ows/lode Lobel
1:1-3 1M(-6dB)/38k  187/18 PEAK/Pur AvgCRMS) 77 MAXH Horizonta 3:3-18 1MC-6dB) /3B 87/8 PERK/Pur Avg(RMS)  574msec(futo) 18k MAKH Horizantal
FCC Part15C 2,46tz RSE.TST Rev 9.5 18 Aug 2020

HORIZONTAL

H:Test Facility: UL Morrisville 2028 Dec 3 088:56:13
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry P
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2437MHz
95 Tested by: 11993
8|:
Peak Limit (dBulU/m)
71:
E
~
3 65
[is)
o A
S fvg Limit C(eBuU/m)
51:
&)
45 5 @
4 o)
o
Sy
2’:
1 18 18
Frequency (GHz)
Range (6Ho) N Ref/tdn  Det/ivg Tupe Pis fows/ode Lobel Range (GH) ] Ref/Atin Det/fvg Tupe Sweep Plo tws/lede Lobel
FCC Part15C 2.46Hz RSE.TST Rev 9.5 18 fug 282

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * ** 4.87404 | 41.54 | PK2 34 -30.9 44.64 - - 74 -29.36 37 137 H
* ** 1.87397 | 34.66 | ADV 34 -30.9 37.76 54 -16.24 - - 37 137 H

2 * **11.73394| 32.75 | PK2 38.5 -24.1 47.15 - - 74 -26.85 37 199 H
* **11.73496| 21.55 | ADV 38.5 -24.1 35.95 54 -18.05 - - 37 199 H

3 * **15.42108| 32.54 | PK2 40.3 -21.9 50.94 - - 74 -23.06 112 285 H
* **15.41979| 20.09 | ADV 40.3 -21.9 38.49 54 -15.51 - - 112 285 H

4 * **1.87396 | 41.27 | PK2 34 -30.9 44.37 - - 74 -29.63 324 106 Vv
*** 4874 34.89 | ADV 34 -30.9 37.99 54 -16.01 - - 324 106 Vv

6 * ** 15.42863| 32.17 | PK2 40.3 -21.9 50.57 - - 74 -23.43 86 393 Vv
* ** 15.42903| 20.02 | ADV 40.3 -21.9 38.42 54 -15.58 - - 86 393 Vv

5 * **11.32454| 32.48 | PK2 38.1 -23.1 47.48 - - 74 -26.52 57 149 Vv
* *%11.32418| 20.11 | ADV 38.1 -23.1 35.11 54 -18.89 - - 57 149 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HIGH CHANNEL, CH 11 RESULTS

H;Test Facility: UL Morrisville 2828 Dec 3 18:21:35
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry P
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2462MHz
95 Tested by: 11993 / 16866
Sl:
Peak Limit (dBuU/m)
71:
E
~
3 65
is}
el
o Avg Limit (dBul/m)
55 -
/1
45 i1 3
WW L ! B
5 . _— ki Dt W
g AR e v
2’:
1 18 18
Frequency (GHz)
Rarge (&) REU/B Ref/ittn  Det/ivg Type Suoep Pis fowps/ods Lobel Range () Re/B Ref/Atin Det/fvg Tupe Sween Plo ¥ows/lode Lobel
1:1-3 1M(-6dB)/38k  187/18 PEAK/Pur Avg(RMS)  T7nsec(Auto) MAXH Horizonta 3:3-18 1MC-6dB) /3B 87/8 PERK/Pur Avg(RMS)  574msec(futo) 18k MAKH Horizantal
FCC Part15C 2,46tz RSE.TST Rev 9.5 18 Aug 2020
H:Test Facility: UL Morrisville 2028 Dec 3 18:21:35
Radioted Emissions 3-Meters
= Project Number: 13274894
e Client: Rospberry P
Test Locaotion: S-SAC
Mode: 1Tx, 11b, 2462MHz
95 Tested by: 11933 / 16866
Sl:
Peak Limit (dBulU/m)
71:
E
~
3 65
is}
o A
> fvg Limit (dBul/m)
51:
45 &
4 5
9 o
35[
2’:
1 18 18
Frequency (GHz)
Range (6) REU/B Ref/fttn  Det/vg Type Sueep Pis fowps/ods Lobel Range (G Re/UB Ref/Atin Det/fvg Tupe Sweep Plo ¥ows/lode Lobel
FCC Part15C 2,46tz RSE.TST Rev 9.5 18 Aug 2020

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Markers Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *% 492396 | 40.11 | PK2 33.9 -30.9 43.11 - - 74 -30.89 45 112 H
* *% 492405 | 31.41 | ADV 33.9 -30.9 34.41 54 -19.59 - - 45 112 H
2 * ** 738608 | 36.4 PK2 35.6 -27.5 44.5 - - 74 -29.5 262 222 H
* ** 738603 | 25.61 | ADV 35.6 -27.5 33.71 54 -20.29 - - 262 222 H
3 * **11.30454| 32.53 | PK2 38.1 -23.1 47.53 - - 74 -26.47 12 239 H
* **11.30625| 20.11 | ADV 38.1 -23.1 35.11 54 -18.89 - - 12 239 H
4 * %% 492392 | 41.38 | PK2 33.9 -30.9 44.38 - - 74 -29.62 340 201 Vv
* **4.92404 | 34.08 | ADV 33.9 -30.9 37.08 54 -16.92 - - 340 201 Vv
5 * ** 736351 | 34.78 | PK2 35.6 -27.3 43.08 - - 74 -30.92 290 136 Vv
* ** 736339 | 22.51 | ADV 35.6 -27.3 30.81 54 -23.19 - - 290 136 Vv
6 * **11.66411| 33.9 PK2 38.4 -24.5 47.8 - - 74 -26.2 327 246 Vv
* **11.66418| 21.05 | ADV 38.4 -24.5 34.95 54 -19.05 - - 327 246 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average

Page 49 of 92

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

TEL: (919) 549-1400




REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

10.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 4 B@E: B9 35
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Made: 1Tx,11g, 2412MHz
185 Teswed by: 85198/11933
YT
e el
385 ’W
E Peak Limit ZdBulU/m> //
Dj 7!: I
o
N
65 /
2
55 Averaoge Limit (dBuUy/m) 7 /
45 L Lol " ranm e UL ww"@y"w
35 M
2 31 10, 5HMHz/ 2.415
Frequency (GHz)
Renge (6z) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.31-2.415 IMC-6dB) /34 187/18 FEAK/Pur Avg(RMS)  2Bnsec(futo) BPEB  MAXA Horizantal - Pk| 2:2.31-2.415 MC-5dB) /3 187/18 AVER/Vol t g 2nsec(futo) 8AAA  1BETAIG Horizontol - fv
Low CH Bondedge - H.TST Rev 9.5 18 Aug 2026
Met C ted| A PK
Frequency N Fr AT0072 |Amp/Cbl/Fltr/Pad orretf € vsra?ge Margin| Peak Limit . |Azimuth|Height| .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 239 50.09 | Pk 31.8 -24.4 57.49 - - 74 -16.51 346 103 H
2 * ** 238938 | 52.5 Pk 31.8 -24.4 59.9 - - 74 -14.1 346 103 H
3 * ** 239 35.05 |ADV 31.8 -24.4 42.45 54 -11.55 - - 346 103 H
4 * ** 238993 | 35.83 |ADV 31.8 -24.4 43.23 54 -10.77 - - 346 103 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: R13274094-E1 DATE: 2021-08-19

FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2
VERTICAL RESULT
(peTest Facility: UL Morrisville 2820 Dec 3  23:55:26
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Mode: 1Tx,11g, 2412MHz
185 Teszed by: 85198/11993
gl:
81:
E Peak Limit IdBulU/m)
375
3 2
> 9
61: 14
55 Averoge Limit C(dBulym)
41:
3!:
2 31 1 1 1 1 18 5MHz/ 2 415
Fr‘equemcg (GHZ)
‘Rur\ge (BHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . L e
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??:j Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;I;::; Margin l-\(z[l)r:l'lst)h n(‘:ﬁ';lPolarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 239 58.66 | Pk 31.8 -24.4 66.06 - - 74 -7.94 17 103 Vv
2 * *% 238944 | 61.74 | Pk 31.8 -24.4 69.14 - - 74 -4.86 17 103 Vv
3 * ** 239 43.98 |ADV 31.8 -24.4 51.38 54 -2.62 - - 17 103 Vv
4 * %% 238997 | 44.63 |ADV 31.8 -24.4 52.03 54 -1.97 - - 17 103 \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: R13274094-E1

FCC ID: 2ABCB-

RPI1Z2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 4 18:59:22
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Made: 1Tx,11g, 2417MHz
185 Teswed by: 16866 / 11993
gl: L .
85 ‘/fﬂ:‘“"ww
< Peak Limit ZdBul/m)
o 75 ]
@
Z
61:
55 Averaoge Limit (dBuUy/m)
N TR TP AT TIRN M
1 ity b bt i W
- y R
2 31 18, 9MH=/ 2.419
Frequency (GHz)
Renge (GHz) RBA/VEH Ref/Aitn  Cet/fvg Type Sweep Pis  #Swps/Mode Label Range 6z RBW/JBH Ref/Attn  Det/Avg Type Sueep Pis #3ups/Mode Lobel
1:2.31-2.419 IMC-6dB) /31 11171 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Pk| 2:2.31-2.419 MC-3dB)/ M 11714 AUER/ Vol t g 2fnsec(futo) 8RGA  1AETAIG Horizontal - Av
Meter Corrected| Average PK
Frequency . AT0067 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 238999 | 50.24 | Pk 32.1 -24 58.34 - - 74 -15.66 262 291 H
2 * ** 238995 | 51.71 | Pk 32.1 -24 59.81 - - 74 -14.19 262 291 H
3 * ** 238999 | 33.62 |ADV 32.1 -24 41.72 54 -12.28 - - 262 291 H
4 * ** 238985 | 34.49 |ADV 32.1 -24 42.59 54 -11.41 - - 262 291 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 4  1B:14:24
Restricted cho‘edge
- "roject Number: 13274894
I Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11g, 2417MHz
185 Tested by: 16866 / 11993
95 -
81:
E Peak Limit IdBulU/m)
375
3 a
6 i
55 Averoge Limit C(dBulym)
(=]
41:
35
2 31 [ERELGEY 2,419
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/Avg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fg Type Sueep Pte #upo/ode Label
Meter Corrected| Average . - PK . Haiohe
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 238999 | 56.84 | Pk 32.1 -24 64.94 - - 74 -9.06 53 132 Vv
2 * ** 238983 | 61.17 | Pk 32.1 -24 69.27 - - 74 -4.73 53 132 Vv
3 * ** 238999 | 43.21 |ADV 32.1 -24 51.31 54 -2.69 - - 53 132 Vv
4 * %% 238998 | 43.5 |ADV 32.1 -24 51.6 54 -2.4 - - 53 132 \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

: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 8)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 15 13:19:58
Restricted Baondedge
115 “roject Number: 13274894
Client: Resphberry Pi
Tes> Locotion: 5-SAC
Vode: 1Tx, 11g, 2447MHz
185 Teszed by: 11993
g5 \
A
< \ Peck Lihit (dBul/m)
3> 75
S5
o
o
a5
g Limit (dBul/m)
55 i |
iy
Il . "
. M N i | 'W“ L
"~
el .
3|:
2.445 . 8MHz/ 2.563
Frequency (GHz)
Renge (6iiz) REAVEN Ref/Aitn Let/Avg Tupe Swesp Pts  #oups/Made Label Range (Giiz: REW/EH Ref/Attn  Det/fvg Type Sweep Pte #ups/ode Lobel
1:.4452.563  IMG-GABION 107/1¢ FEAK/Par AvgRMS)  Zlnsec(Auto) BBD  HAKA Horizantal - Pk| 2:2.445-2.563  IMC-3B)/ 107/14 AUERAUIt fug Zinsec(iuto) 8080 1BATAJS  Harizental - fu
H gh CH Bandedge - H.TST Rev 9.5 18 Aug 2026

Met C ted| A PK
Frequency N Fr AT0067 |Amp/Cbl/Fltr/Pad orretf € vsre?ge Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity

(dBuv) (dBuv/m)| (dBuV/m) (dB) 8

1 * ** 24835 | 50.77 | Pk 32.4 -24.4 58.77 - - 74 -15.23 211 345 H

2 * ** 248395 | 53.85 | Pk 32.4 -24.4 61.85 - - 74 -12.15 211 345 H

3 * ** 24835 | 34.28 |ADV 32.4 -24.4 42.28 54 -11.72 - - 211 345 H

4 * ** 2 48386 | 34.33 |ADV 32.4 -24.4 42.33 54 -11.67 - - 211 345 H

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

ADV - Linea

r Voltage Average
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 15  13:89:38
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Test Location: 5-SAC
‘ Mode: 1Tx, 11g, 2447MHz
W@“‘ Teszed by: 11993
gli
81:
< Peck Limit C(dBuU/m)
375
5 P
~ m]
65 1
Average: LM (Bl / m)
55 E i
3
!
41:
3!:
2.445 1. 8BMHz/ 2.563
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/fvg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fvg Type Sueep Pte #upo/ode Label
H gh CH Bandedge - V. TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . L e
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 | 55.77 | Pk 32.4 -24.4 63.77 - - 74 -10.23 138 126 Vv
2 * ** 248396 | 60.51 | Pk 32.4 -24.4 68.51 - - 74 -5.49 138 126 Vv
3 * ** 24835 | 39.91 |ADV 32.4 -24.4 47.91 54 -6.09 - - 138 125 Vv
4 * ** 248364 | 40.37 |ADV 32.4 -24.4 48.37 54 -5.63 - - 138 125 \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
Page 55 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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



REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 9)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2028 Dec 15 12:58:35
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: S-5AC
Mode: 1Tx, 11g, 2452MHz
185 Teszed by: 11993
gl: AN
8': \‘1\
‘e
3 75 \ i ‘ Peak Limit: (dBul/m)
2 \ ‘
N
61:
M,M pnit CdBul/
55 bt
45 2
35 et Y
2.449 1. 4MHz/ 2.563
Frequency (GHz)
Renge (GHz) RBA/VEH Ref/Aitn  Cet/fvg Type Sweep Pis  #Swps/Mode Label Range 6z RBW/JBH Ref/Attn  Det/Avg Type Sueep Pis #3ups/Mode Lobel
1:2.449-2.563 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Phk| 2:2.445-2.563 MC-5dB)/3H 187/18 AUER/ Vol t g Znsec(futo) 8D 1BETAIG Horizontol - Av
H gh CH Bandedge - H.TST Rev 9.5 18 Aug 2026
Meter Corrected| Average PK
Frequency . AT0067 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height| .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVvV/m) (dB) (Degs) | (cm)
1 * ** 24835 | 51.47 | Pk 32.4 -24.4 59.47 - - 74 -14.53 214 340 H
2 * ** 248692 | 54.37 | Pk 32.4 -24.5 62.27 - - 74 -11.73 214 340 H
3 * ** 24835 | 36.75 |ADV 32.4 -24.4 44.75 54 -9.25 - - 214 340 H
4 * ** 248359 | 37.09 |ADV 32.4 -24.4 45.09 54 -8.91 - - 214 340 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 15 12:43:22
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Test Location: 5-SAC
Mode: 1Tx, 11g, 2452MHz
185 Teszed by: 11993
91:
81:
< Feok Limid CeBul/m)
375
3 2
~ a
65 g
Fuerage [RpRLIAE (U Y
5!: ’; 9 |
)]
41:
3!:
2.449 1. 4MHz/ 2.563
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/fvg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fvg Type Sueep Pte #upo/ode Label
H gh CH Bandedge - V. TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 58.6 Pk 32.4 -24.4 66.6 - - 74 -7.4 110 128 Vv
2 * ** 248449 | 60.87 | Pk 32.4 -24.4 68.87 - - 74 -5.13 110 128 Vv
3 * ** 24835 | 44.16 |ADV 32.4 -24.4 52.16 54 -1.84 - - 110 128 Vv
4 * ** 248375 | 43.97 |ADV 32.4 -24.4 51.97 54 -2.03 - - 110 128 \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: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 4 13:34: 21
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Made: 1Tx,11g, 2457MHz
185 Teswed by: 16866 / 11993
gl: "
SKW
< \\‘“ Peck Limit (dBulU/m)
: 7 \
Z
6!:
\\MM LimititdBul/m>
55 i
45 M% stttk it e
. M
2.454 19, 9MHz/ 2.563
Frequency (GHz)
Renge (6Hz) RBA/VEH Ref/Aitn  Cet/fvg Type Sweep Pis  #Swps/Mode Label Range 6z RBW/JBH Ref/Attn  Det/Avg Type Sueep Pis #3ups/Mode Lobel
1:2.454-2.563 IMC-6dB) /31 11171 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Pk| 2:2.454-2.563 MC-3dB)/ M 11714 AUER/ Vol t g 2fnsec(futo) 8RGA  1AETAIG Horizontal - Av
Meter Corrected| Average PK
Frequency . AT0067 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 52.13 | Pk 32.4 -24.4 60.13 - - 74 -13.87 185 167 H
2 * ** 248612 | 53.5 Pk 32.4 -24.5 61.4 - - 74 -12.6 185 167 H
3 * ** 24835 | 35.69 |ADV 32.4 -24.4 43.69 54 -10.31 - - 185 167 H
4 * ** 248378 | 36.42 |ADV 32.4 -24.4 44.42 54 -9.58 - - 185 167 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 4 13:23:25
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11g, 2457MHz
185 ; Tes=ed by: 16866 / 11993
91:
81:
< Podk Limit (dBuU/m)
375
o) D
o il
61: Il |
Averaoge L imVRALR N im)
55 I
8
41:
3!:
2.454 18, 9MHz/ 2.563
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/Avg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fg Type Sueep Pte #upo/ode Label
Meter Corrected| Average . - PK . L e
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 59.7 Pk 32.4 -24.4 67.7 - - 74 -6.3 159 152 Vv
2 * ** 248375 | 62.33 | Pk 32.4 -24.4 70.33 - - 74 -3.67 159 152 Vv
3 * ** 24835 43.3 |ADV 32.4 -24.4 51.3 54 -2.7 - - 159 152 Vv
4 * ** 24836 439 |ADV 32.4 -24.4 51.9 54 -2.1 - - 159 152 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 4 12:21:57
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Mode: 1Tx,11g, 2462MHz
185 Teswed by: 16866 / 11993
S — "‘M\
Sﬁm\ﬂww“wmw\\
< M‘ Peok Limit CdBulU/m)
> 7!: Il
3 \
N
61:
\\ e Linit (dBulU/m)
55 : :
45 \memmwwﬁémwmwww m .y e ] TR T T AT
35 Mw
2 46 19, 3MH=/ 2.563
Frequency (GHz)
Renge (6z) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.46-2.563 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Phk| 2:2046-2.563 MC-5dB)/3H 187/18 AUER/ Vol t g Znsec(futo) 8D 1BETAIG Horizontol - Av
Met C ted| A PK
Frequency N Fr AT0067 |Amp/Cbl/Fltr/Pad orretfe erre?ge Margin| Peak Limit . |Azimuth|Height| .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVvV/m) (dB) (Degs) | (cm)
1 * ** 24835 | 53.79 | Pk 32.4 -24.4 61.79 - - 74 -12.21 263 127 H
2 * ** 248363 | 55.68 | Pk 32.4 -24.4 63.68 - - 74 -10.32 263 127 H
3 * ** 24835 | 36.48 |ADV 32.4 -24.4 44.48 54 -9.52 - - 263 127 H
4 * ** 248358 | 36.47 |ADV 32.4 -24.4 44.47 54 -9.53 - - 263 127 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: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

VERTICAL RESULT

1El:Test Facility: UL Morrisville 26828 Dec 4 12:089:29
Restricted Bondedge
I15 "roject Number: 13274894
Client: Respberry Pi
Test Locotion: N-5AC
Mode: 1Tx,11g, 2462MHz
185 Tested by: 16866 / 11993
Dy
a5
~
€
~ Peak Limit CdBulU/m)
g 7 >
£ o
= ]
v @
65
Average LNAHRRMEELL m)
55 J
Q
45
35
2 46 18. 3MHz/ 2.563
Fr"equeﬂcg (GHZ)
Reonge (GH2) RE1/UBH Ref/Attn Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz R/ B Ref/Attn  Det/fvg Type Suesp Pte #5upofode Label
Marker Frequency WMeter Det AT0067 (dBIm) AmpIChIFItr/Pad (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
(dBuV) (dBuVim)
1 ***2.4835 1.13 Pk 4 4.4 69.13 - - 74 -4.87 23 28 Vv
2 ***2.48375 3.92 Pk 4 -24.4 7192 - - 74 -2.08 23 28 \%
3 ***2.4835 4417 ADV 4 -24.4 5217 54 -1.83 - - 23 28 \%
4 ***2.48353 4429 ADV 4 4.4 52.29 54 -1.71 23 28 Vv

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

Pk - Peak detector
ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

HKTest Facility: UL Morrisville 2028 Dec 4 13:44:56
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2412MHz
95 Tested by: 6866 / 11933
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55 ‘
- e J \L. 7 MW
g AN
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEH Ref/httn Det/Avg Typs Sueep Pta  Woups/Modk Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Sices Sts oupsiiode  Labe
=3 IM(-6cB)/38  187/18 PERK/Pur Avg(RMS)  T7nsec(futo) GEAD  MAXH Horizanwal EEat) M(-5dB)/ 3k 878 PERK/Pur hvg(RMS)  E74nasclfutc) 18k MAXH Harizental
HKTest Facility: UL Morrisville 2028 Dec 4 13:44:56
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2412MHz
95 Tested by: 6866 / 11933
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
45 - - g
= a
5 6
- 2 3
25
1 14 18
Frequency (GHz)
¥ups/ods  Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Siees ts oupsiiode  Labe

Renge (6Hz) REUL7VE Ref/httn  Det/Avg Typs Sueep Pts

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 359066 | 41.27 | PK2 32.9 -31.8 42.37 - - 74 -31.63 355 287 H
* ** 358497 | 27.46 | ADV 32.9 -31.9 28.46 54 -25.54 - - 355 287 H
2 * ** 390619 | 39.93 | PK2 33.4 -32 41.33 - - 74 -32.67 73 336 H
* ** 390513 | 27.18 | ADV 33.4 -32.1 28.48 54 -25.52 - - 73 336 H
4 * **11.27801| 32.72 | PK2 38.1 -23.3 47.52 - - 74 -26.48 17 171 H
* **11.27742| 20.18 | ADV 38.1 -23.3 34.98 54 -19.02 - - 17 171 H
5 * ** 361782 | 40.32 | PK2 33 -31.7 41.62 - - 74 -32.38 17 199 Vv
* ** 361804 | 28.32 | ADV 33 -31.7 29.62 54 -24.38 - - 17 199 Vv
6 * ** 482396 | 40.9 PK2 34 -30.8 44.1 - - 74 -29.9 199 214 Vv
* **1,.82378 | 27.65 | ADV 34 -30.8 30.85 54 -23.15 - - 199 214 Vv
8 * *%11.02385| 33.14 | PK2 38.1 -24 47.24 - - 74 -26.76 234 101 Vv
* *%11.02438| 21.66 | ADV 38.1 -24 35.76 54 -18.24 - - 234 101 Vv
3 7.23607 33.37 Pk 35.6 -27.8 41.17 - - - - 0-360 199 H
7 7.2369 34.9 Pk 35.6 -27.8 42.7 - - - - 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

MID CHANNEL, CH 6 RESULTS

HKTest Facility: UL Morrisville 2028 Dec 4 14:46:13
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2437MHz
95 Tested by: 6866 / 11933
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m) ’
55
45 ‘ \ .
MMJ w P "
35 I oo ] 0 L
WP o e st
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEH Ref/httn Det/Avg Typs Sueep Pta  Woups/Modk Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Sices Pts oupsiode  Label
=3 IM(-6cB)/38  187/18 PERK/Pur Avg(RMS)  T7nsec(futo) GEAD  MAXH Horizanwal EEat) M(-5dB)/ 3k 878 PERK/Pur hvg(RMS)  E74nasclfutc) 18k MAXH Harizental
HKTest Facility: UL Morrisville 2028 Dec 4 14:46:13
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2437MHz
95 Tested by: 6866 / 11933
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
6
45 o
4 _
o)
35 2 2
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEM Ref/httn  Det/Avg Typs Sueep Pta  Woups/Mods Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Siees Pts Foupsiode  Label
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin IAzimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 371259| 40.76 | PK2 33.2 -32.5 41.46 - - 74 -32.54 359 163 H
* ** 371462| 27.84 | ADV 33.2 -32.6 28.44 54 -25.56 - - 359 163 H
2 * ** 4,59379| 39.27 | PK2 34.1 -31.8 41.57 - - 74 -32.43 74 138 H
* ** 1,59232| 26.54 | ADV 34.1 -31.8 28.84 54 -25.16 - - 74 138 H
3 * **731059| 41.52 | PK2 35.6 -27.5 49.62 - - 74 -24.38 255 203 H
* **731105| 29.6 | ADV 35.6 -27.5 37.7 54 -16.3 - - 255 203 H
4 * ** 365536| 42.42 | PK2 33.1 -32.2 43.32 - - 74 -30.68 236 279 Vv
* ** 365551| 34.26 | ADV 33.1 -32.2 35.16 54 -18.84 - - 236 279 Vv
5 * ** 48703 | 38.78 | PK2 34 -30.9 41.88 - - 74 -32.12 198 106 Vv
* ** 1.87036| 26.42 | ADV 34 -30.9 29.52 54 -24.48 - - 198 106 Vv
6 * **731091| 45.17 | PK2 35.6 -27.5 53.27 - - 74 -20.73 225 194 Vv
* ** 731108 33 ADV 35.6 -27.5 41.1 54 -12.9 - - 225 194 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HIGH CHANNEL, CH 11 RESULTS

HKTest Facility: UL Morrisville 2028 Dec 4 18:38:30
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2462MHz
95 Tested by: 85198/11993
85
Peak L n t (dBul/md
75
E
3 5 |
= 6
)
©
~ Avg Lin t (dBul/m) (
55
45 /\
WN““ kwwluﬂw 3 PRRDITI! i
3;M gz A
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEH Ref/httn Det/Avg Typs Sueep Pta  Woups/Modk Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Sices Sts oupsiiode  Labe
=3 IM(-6cB)/38  187/18 PERK/Pur Avg(RMS)  T7nsec(futo) GEAD  MAXH Horizanwal EEat) M(-5dB)/ 3k 878 PERK/Pur hvg(RMS)  E74nasclfutc) 18k MAXH Harizental
FCC Part 5C 2.4GHz RSE.TST Fev 9.5 18 Aug 2429

HORIZONTAL

HKTest Facility: UL Morrisville 2028 Dec 4 18:38:30
Radiated Zmissicns 3-Mezers
= Project Number: 13274034
e Client: Raspberry Pi
Test Location: N-SAC
Mode: 1Tx,1"g, 2462MHz
95 Tested by: 85198/11993
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
45 =
4 2
35 5
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEM Ref/httn  Det/Avg Typs Sueep Pta  Woups/Mods Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Siees ts oupsiiode  Labe
FCC Part 5C 2.4GHz RSE.TST Fev 9.5 18 Aug 2429

VERTICAL

Page 66 of 92

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

TEL: (919) 549-1400

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




REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Markers Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 1.36246 | 38.87 | PK2 29.4 -25.3 42.97 - - 74 -31.03 61 118 H
* ** 136117 | 24.65 | ADV 29.4 -25.3 28.75 54 -25.25 - - 61 118 H
2 * ** 150417 | 38.48 | PK2 27.8 -24.7 41.58 - - 74 -32.42 66 118 H
* ** 150137 | 25.95 | ADV 27.8 -24.8 28.95 54 -25.05 - - 66 118 H
4 * ** 150596 | 38.13 | PK2 27.8 -24.7 41.23 - - 74 -32.77 172 250 Vv
* ** 1.50501 | 24.95 | ADV 27.8 -24.7 28.05 54 -25.95 - - 172 250 Vv
3 * ** 367407 | 40.42 | PK2 33.1 -31.7 41.82 - - 74 -32.18 320 237 H
* ** 367438 | 27.78 | ADV 33.1 -31.7 29.18 54 -24.82 - - 320 237 H
5 * ** 511653 | 40.86 | PK2 343 -31.2 43.96 - - 74 -30.04 291 139 Vv
* ** 511626 | 27.78 | ADV 343 -31.2 30.88 54 -23.12 - - 291 139 Vv
6 * **16.16325| 36.9 PK2 40.7 -26.4 51.2 - - 74 -22.8 296 269 Vv
* ** 16.16574| 24.65 | ADV 40.7 -26.4 38.95 54 -15.05 - - 296 269 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

10.1.3. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 4 21:34:46
Restricted Baondedge
- “roject Number: 13274894
1 Client: Resphberry Pi
Tes Locotion: N-SAC
Mode: 1Tx,11n HT2B, 2412MHz
185 Teswed by: B5198/11933
g5 ‘\Mw
81:
E Peak Limit ZdBulU/m>
3 75
o
N
61:
55 Averaoge Limit (dBuUy/m)
4KWMW‘ YRR TR TR R AN P YA T O R RrOv “"AL:\ Y
31:
2 31 10, 5HMHz/ 2.415
Frequency (GHz)
Renge (6z) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.31-2.415 IMC-6dB) /34 187/18 FEAK/Pur Avg(RMS)  2Bnsec(futo) BPEB  MAXA Horizantal - Pk| 2:2.31-2.415 MC-5dB) /3 187/18 AVER/Vol t g 2nsec(futo) 8AAA  1BETAIG Horizontol - fv
Low CH Bondedge - H.TST Rev 9.5 18 Aug 2026
Met C ted| A PK
Frequency N Fr AT0072 |Amp/Cbl/Fltr/Pad orretfe vsra?ge Margin| Peak Limit . |Azimuth|Height| .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 239 50.44 | Pk 31.8 -24.4 57.84 - - 74 -16.16 314 289 H
2 * ** 238927 | 51.5 Pk 31.8 -24.4 58.9 - - 74 -15.1 314 289 H
3 * ** 239 35.07 |ADV 31.8 -24.4 42.47 54 -11.53 - - 314 289 H
4 * ** 238967 | 35.06 |ADV 31.8 -24.4 42.46 54 -11.54 - - 314 289 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(peTest Facility: UL Morrisville 2820 Dec 4  21:22:54
Restricted cho‘edge
- "roject Number: 13274894
I Client: Respberry Pi
Tes> Location: N-SAC
Mode: 1Tx,11n HT2B, 2412MHz
185 Teszed by: B5198/11993
gl:
81:
E Peak Limit IdBulU/m)
375
[as)
? g
61: o
55 Averoge Limit C(dBulym)
i)
41:
3!:
2 31 1 1 1 1 18 5MHz/ 2 415
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??:j Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;I;::; Margin l-\(z[l)r:l'lst)h n(‘:ﬁ';lPolarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 239 58.21 | Pk 31.8 -24.4 65.61 - - 74 -8.39 37 290 Vv
2 * ** 238973 | 60.42 | Pk 31.8 -24.4 67.82 - - 74 -6.18 37 290 Vv
3 * ** 239 43.61 |ADV 31.8 -24.4 51.01 54 -2.99 - - 37 290 Vv
4 * %% 238977 | 43.5 |ADV 31.8 -24.4 50.9 54 -3.1 - - 37 290 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 5 08:89:16
Restricted Baondedge

- “roject Number: 13274894
[ Client: Resphberry Pi
Tes< Locotion: N-SAC

Mode: 1Tx,11n HT2B, 2417MHz
Tes=ed by: 851987113893

85 st

Lol Peek Lin t tdBul/m) /['
65 /
55 Averaoge Limit (dBuUy/m) 2 ‘ 3)/

450 i A N g o b A A AR " L

Mgﬁ/
3|:

2 31 18.5MHz/ 2.415

Frequency (GHz)

s toupa/ode  Label Range (GHz: REW/JBU Ref/Attn  Det/fvg Type Suecp Pt #oupe/ode Lobel
c(fute) 8300 HAH Horizantal - Pk| 2:2.31-2.415 NC-5dB)/3 107/18 AUER/Uol ¢ g fnsec(futo) 800 1BATAUG  Horizo

CdBul/m>

Range (BHz) REA/BH Ref/Attn  Cet/fvg Type Juesp P
nser

4
1:2.31-2.415 IMC-64B)/3M 187718 FEAK/Pur Avg(RMS) 28 ntol - Av

Low CH Bondedge — H.TST Rev 9.5 18 Aug 202H

Marker Frequency R“::c:?r:g Det AT0072 Amp/CbI/FItr/Padc:;;f;;zd A‘(;::fe Margin| Peak Limit M:r';in Azimuth H‘:ishtPolarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 239 45.84 | Pk 31.8 -24.4 53.24 - - 74 -20.76 154 370 H
2 * ** 238868 | 47.69 | Pk 31.8 -24.4 55.09 - - 74 -18.91 154 370 H
3 * ** 239 31.41 |ADV 31.8 -24.4 38.81 54 -15.19 - - 154 370 H
4 * ** 238994 | 31.78 |ADV 31.8 -24.4 39.18 54 -14.82 - - 154 370 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 4  23:44:27
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Tes> Location: N-SAC
Made: 1Tx,11n HT2B, 2417MHz
185 Teszed by: B5198/11993
gl:
81:
< Peok Limit ZdBul/m)
375
e 2
q
6':
55 Averoge Limit C(dBulym) 1
0@
41:
3!:
2 31 1 1 8. 5MH=z/ 2 415
Fr‘equemcg (GHZ)
‘Rur\ge (BHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . L e
Marker Fre(g:ez;\cy Reading| Det ﬁ:;??:j Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;I;::; Margin l-\(z[l)r:l'lst)h n(‘:ﬁ';lPolarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 239 60.47 | Pk 31.8 -24.4 67.87 - - 74 -6.13 127 124 Vv
2 * **238875| 62.17 | Pk 31.8 -24.4 69.57 - - 74 -4.43 127 124 Vv
3 * ** 239 44.8 |ADV 31.8 -24.4 52.2 54 -1.8 - - 127 124 Vv
4 * ** 23888 | 44.71 |ADV 31.8 -24.4 52.11 54 -1.89 - - 127 124 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (LOW CHANNEL, CH 3)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 15 13:48:09
Restricted Baondedge

115 “roject Number: 13274894
Client: Resphberry Pi
Tes< Locaotion: S-5AC

Mode: 1Tx, 11nHT2B, 2422MH=z
185 Teszed by: 11993

gl:

8':
< Peck Limit 1dBul/m) /
3 75 /
o
o

6|:

55 Averaoge Limit (dBuUy/m) M}

[ et

3
3|:
2 31 T2MHz/ 2.43
Frequency (GHz)
Renge (6Hz) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.31-2.43 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Pk| 2:2.31-2.43 MC-5dB)/3H 187/18 AUER/ Vol t g fnsec(futo) 860 1BETAIG Horizontol - Av
Low CH Bondedge — H.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . . PK . e
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * *¥% 238999 | 45.96 | Pk 32.1 -24 54.06 - - 74 -19.94 34 256 H
2 * *¥% 23886 | 46.47 | Pk 32.1 -24 54.57 - - 74 -19.43 34 256 H
3 * *¥% 238999 | 30.52 |ADV 32.1 -24 38.62 54 -15.38 - - 34 256 H
4 * *¥%2.38987| 31.06 |ADV 32.1 -24 39.16 54 -14.84 - - 34 256 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
Page 72 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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



REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 15 13:34:17
Restricted cho‘edge
- "roject Number: 13274894
1 Client: Respberry Pi
Test Location: 5-SAC
Made: 1Tx, 11nHT2B, 2422MHz
185 Tested by: 11993
95 )
81:
< Peak Limit dBuU/m)
375
[an]
o
- 2
65 a
55 Averoge Limit C(dBulym)
3
o
41:
35 e
2 31 T2MHz/ 7.43
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/fvg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fvg Type Sueep Pte #upo/ode Label
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 238999 | 55.25 | Pk 32.1 -24 63.35 - - 74 -10.65 128 103 Vv
2 * ** 238896 | 57.74 | Pk 32.1 -24 65.84 - - 74 -8.16 128 103 Vv
3 * ** 238999 | 41.42 |ADV 32.1 -24 49.52 54 -4.48 - - 128 103 Vv
4 * %% 238993 | 41.35 |[ADV 32.1 -24 49.45 54 -4.55 - - 128 103 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Dec 5 17:56:58
Restricted Baondedge
- “roject Number: 13274984
1 Client: Resphberry Pi
Tes Locotion: S-5AC
Made: 1Tx, 11n HT20, 2457MH=
185 Teszed by: 23567/11933
S kbt
Sﬁuuﬁdwwww*wnwk
< \\ Peck Limit (dBulU/m)
35 75 I
- 61: \ o
55 \1\‘ erage Linit! (dBul/m2
45 ng%\
35 ",
s P
2.454 19, 9MHz/ 2.563
Frequency (GHz)
Renge (6Hz) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.454-2.563 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Pk| 2:27454-2.563 MC-5dB)/3H 187/18 AUER/ Vol t g Znsec(futo) 8D 1BETAIG Horizontol - Av
Met C ted| A PK
Frequency N Fr AT0067 |Amp/Cbl/Fltr/Pad orretfe vsre?ge Margin| Peak Limit . |Azimuth|Height| .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 | 45.62 | Pk 32.4 -24.4 53.62 - - 74 -20.38 276 308 H
2 * ** 248451 | 49.99 | Pk 32.4 -24.4 57.99 - - 74 -16.01 276 308 H
3 * ** 24835 | 33.23 |ADV 32.4 -24.4 41.23 54 -12.77 - - 276 308 H
4 * ** 248358 | 33.92 |ADV 32.4 -24.4 41.92 54 -12.08 - - 276 308 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 5 17:49:33
Restricted cho‘edge
- "roject Number: 13274384
1 Client: Respberry Pi
Test Location: 5-SAC
Made: 1Tx, 11n HT2B, 2457MHz
1G5 P Teszed by: 23567/11993
91:
81:
< Podk Limit (dBuU/m)
375
3 2
~ 1=
65 i
Averoge LRI LY /m)
55
g
41:
3!:
2.454 18, 9MHz/ 2.563
Fr‘equemcg (GHZ)
Renge (6Hz) RB.4/UBH Ref/Attn Cet/fvg Type Susep Pts  #ups/Mode Label Range (6Hz. RBU/ U Ref/Attn  Det/fvg Type Sueep Pte #upo/ode Label
Meter Corrected| Average . - PK . Haiohe
Marker Frequency Reading| Det AT0067 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 24835 | 58.62 | Pk 32.4 -24.4 66.62 - - 74 -7.38 124 174 Vv
2 * ** 248576 | 60.81 | Pk 32.4 -24.5 68.71 - - 74 -5.29 124 174 Vv
3 * ** 24835 43.2 |ADV 32.4 -24.4 51.2 54 -2.8 - - 124 174 Vv
4 * ** 248357 | 44.25 |ADV 32.4 -24.4 52.25 54 -1.75 - - 124 174 \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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 5 16:48:15
Restricted Baondedge
- “roject Number: 13274984
1 Client: Resphberry Pi
Tes Locotion: S-5AC
Made: 1Tx, 11n HT20, 2462MH=
185 Teszed by: 23567/11933
%WW
SKW\
< \ Peok Limit CdBulU/m)
3 75
o
N
61: \
\ e Linit (dBulU/m)
55 ||
. MMW
2 46 19, 3MH=/ 2.563
Frequency (GHz)
Renge (6z) REA/VB Ref/Attn Cet/Avg Type Swsep Pis  #owps/Made Label Range (6Hz; RBH/JBH Ref/Attn  Det/Avg Type Sweep Pie #owps/ode Lobel
1:2.46-2.563 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Phk| 2:2046-2.563 MC-5dB)/3H 187/18 AUER/ Vol t g fnsec(futo) 860 1BETAIG Horizontol - Av
H gh CH Bandedge - H.TST Rev 9.5 18 Aug 2026
Met C ted| A PK
Frequency N Fr AT0067 |Amp/Cbl/Fltr/Pad orretfe vsre?ge Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 46.41 | Pk 32.4 -24.4 54.41 - - 74 -19.59 18 127 H
2 * ** 248358 | 52.59 | Pk 32.4 -24.4 60.59 - - 74 -13.41 18 127 H
3 * ** 24835 | 31.92 |ADV 32.4 -24.4 39.92 54 -14.08 - - 18 127 H
4 * ** 248362 | 33.06 |ADV 32.4 -24.4 41.06 54 -12.94 - - 18 127 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: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

(osTest Facility: UL Morrisville 2828 Dec 5 15:47:51
Restricted cho‘edge
- "roject Number: 13274384
I Client: Respberry Pi
Test Location: 5-SAC
Made: 1Tx, 11n HT20, 2462MHz
185 S Teszed by: 23567/11993
95
81:
< Pesk Limit C(dBuU/m)
375
[as) -
3 (L
o
Ell:
Averace SN 0BG/ m
55 E n
)
41:
3!:
2 46 18, 3MHz/ 2.563
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn  Cot/Avg Type Suesp Pts  #Sups/ode Label Range (GHz RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpofods Lobel
H gh CH Bandedge - V. TST Rev 9.5 18 Aug 202H
Meter Corrected| Average . - PK . Haiohe
Marker Fre(g:ez;\cy Reading| Det ?Jg?ri; Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;I;::; Margin l-\(z[l)r:l'lst)h n(‘:ﬁ';lPolarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 60.21 | Pk 32.4 -24.4 68.21 - - 74 -5.79 166 150 Vv
2 * ** 248391 | 62.65 | Pk 32.4 -24.4 70.65 - - 74 -3.35 166 150 Vv
3 * ** 24835 43.1 |ADV 32.4 -24.4 51.1 54 -2.9 - - 166 150 Vv
4 * ** 248362 | 43.66 |ADV 32.4 -24.4 51.66 54 -2.34 - - 166 150 \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
Page 77 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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



REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

HRTest Facility: UL Morrisville 2828 Dec 4 22:54:3B
Radioted Emissions 3-Meters
= Project Number: 132743084
e Client: Rospberry Pi
Test Locaotion: S-SAC
Mode: 1Tx, 11n HT2B, 2412MHz
95 Tested by: 23567/119393
Sl:
Peak Limit (dBuU/m)
71:
I
~
3 65 |
3
- Avg Limit (dBul/md [
55 !
l | 5
45 2 a
AR
9 e PR U O E
S Nk
2’:
1 18 18
Frequency (GHz)
Rarge (&) Ref/ittn  Det/ivg Type e Pl fowps/ods Lobel Range () Re/E Ref/Atin  Det/fvg Tupe Sweep Plo ¥ows/lode Lobel
1:1-3 k 167/18 PEAK/Pur AvglRMS) 77 (Auto) 6828 MAXH Horizonta 3:3-18 1MC-6dB) /38 87/8 PERK/Pur Avg(RMS)  574msec(futo) 181 MAXH Horizantal
H:Test Facility: UL Morrisville 2028 Dec 4 22:54:30
Radioted Emissions 3-Meters
= Project Number: 132743084
e Client: Rospberry Pi
Test Locaotion: S-SAC
Mode: 1Tx, 11n HTZ2B, 2412MHz
95 Tested by: 23567/11993
Sl:
Peak Limit (dBulU/m)
71:
E
~
3 65
is}
el
- Avg Limit (dBuU/m)
51:
-
(u]
45 8
Q
6
R 7
2’:
1 18 18
Frequency (GHz)
Range (62) REUAB Ref/fttn  Det/ivg Type Sueep Pis fowps/ods Lobel Range () Ro/B Ref/Atin Det/fvg Tupe Sweep Plo fows/lode Lobel
Page 78 of 92

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: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |[Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 399001 | 39.24 | PK2 33.4 -31.8 40.84 - - 74 -33.16 59 161 H
* ** 3098904 | 26.19 | ADV 33.4 -31.8 27.79 54 -26.21 - - 59 161 H
3 * *x 774614 36 PK2 35.7 -27.3 44.4 - - 74 -29.6 65 322 H
* ** 774478 | 22.61 | ADV 35.7 -27.3 31.01 54 -22.99 - - 65 322 H
5 * ** 15.37528| 33.26 | PK2 40.3 -22.7 50.86 - - 74 -23.14 132 160 H
* ** 15.37491| 20.51 | ADV 40.3 -22.7 38.11 54 -15.89 - - 132 160 H
6 * ** 361817 | 42.71 | PK2 33 -31.7 44.01 - - 74 -29.99 206 271 Vv
* ** 361801 | 33.22 | ADV 33 -31.7 34.52 54 -19.48 - - 206 271 Vv
8 * **11.30056| 33.58 | PK2 38.1 -23.1 48.58 - - 74 -25.42 28 384 Vv
* **11.30182| 20.13 | ADV 38.1 -23.1 35.13 54 -18.87 - - 28 384 Vv
2 7.23607 33.29 Pk 35.6 -27.8 41.09 - - - - 0-360 101 H
7 7.23607 41.95 Pk 35.6 -27.8 49.75 - - - - 0-360 101 Vv
4 9.64787 31.56 Pk 36.6 -26.1 42.06 - - - - 0-360 199 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector

Page 79 of 92

UL LLC

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

TEL: (919) 549-1400



REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

MID CHANNEL, CH 6 RESULTS

HKTest Facility: UL Morrisville 20828 Dec 5 13:23:33
Radiated Zmissicns 3-Mezers
= Project Number: 13274934
e Client: Raspberry Pi
Test Location: S-SAC
Mode: 1Tx, "1n HT28, 2437MHz
95 Tested by: 23567/11993
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m) '
55
1 /\
45 J
Koo w 3 L
(o) ———— o rﬂ“”wWﬂmMmﬂﬂﬂw"
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEH Ref/httn Det/Avg Typs Sueep Pta  Woups/Modk Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Sices Sts oupsiiode  Labe
=3 IM(-6cB)/38  187/18 PERK/Pur Avg(RMS)  T7nsec(futo) GEAD  MAXH Horizanwal EEat) M(-5dB)/ 3k 878 PERK/Pur hvg(RMS)  E74nasclfutc) 18k MAXH Harizental
FCC Part 5C 2.4GHz RSE.TST Fev 9.5 18 Aug 2429

HORIZONTAL

HKTest Facility: UL Morrisville 2028 Dec 5 13:23:33
Radiated Zmissicns 3-Mezers
= Project Number: 13274934
e Client: Raspberry Pi
Test Location: S5-SAC
Mode: 1Tx, '1n HTZ28, 2437MHz
95 Tested by: 23567/11993
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
z
45 = g
5
0]
35|
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEM Ref/httn  Det/Avg Typs Sueep Pta  Woups/Mods Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Siees ts oupsiiode  Labe
FCC Part 5C 2.4GHz RSE.TST Fev 9.5 18 Aug 2429

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 **1.85715 35.26 | PK2 30.8 -22.3 43.76 - - 74 -30.24 64 142 H
**1.86013 22.63 | ADV 30.8 -22.2 31.23 54 -22.77 - - 64 142 H

2 **1.74316 35.76 | PK2 29.7 -22.2 43.26 - - 74 -30.74 157 292 Vv
** 1.74135 22.91 | ADV 29.7 -22.2 30.41 54 -23.59 - - 157 292 Vv

3 * ** 494091 | 39.13 | PK2 33.9 -30.8 42.23 - - 74 -31.77 330 251 H
* *% 493993 | 25.91 | ADV 33.9 -30.8 29.01 54 -24.99 - - 330 251 H

4 * **12.02678| 33.8 PK2 38.7 -24 48.5 - - 74 -25.5 231 157 H
* *%12.02787| 20.43 | ADV 38.7 -24 35.13 54 -18.87 - - 231 157 H

5 * ** 821692 | 35.66 | PK2 35.8 -27.3 44.16 - - 74 -29.84 349 340 Vv
* ** 821706 | 22.33 | ADV 35.8 -27.3 30.83 54 -23.17 - - 349 340 Vv

6 * **16.01442| 34.51 | PK2 40.5 -23.8 51.21 - - 74 -22.79 4 261 Vv
* **16.01622| 21.65 | ADV 40.5 -23.8 38.35 54 -15.65 - - 4 261 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

HIGH CHANNEL, CH 11 RESULTS

~Test Facility: UL Morrisville

2028 Dec 5 14:13:16

B

Radiated Zmissicns 3-Mezers

Project Number: 13274934

185 Client: Raspberry P
Test Location: S-SAC
Mode: 1Tx, "In HT28, 2462MHz
95 Tested by: 23567/11993
85
Peok L n t (dBul/md
7!:
&
S 6!: |
@
e
~ Avg Lin t (dBul/m)
55
45

R ey

25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEH Ref/httn Det/Avg Typs Sueep Pta  Woups/Modk Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Sices Sts oupsiiode  Labe
=3 IM(-6cB)/38  187/18 PERK/Pur Avg(RMS)  T7nsec(futo) GEAD  MAXH Horizanwal EEat) M(-5dB)/ 3k 878 PERK/Pur hvg(RMS)  E74nasclfutc) 18k MAXH Harizental

FCC Part 5C 2.4GHz RSE.TST

Fev 9.5 18 Aug 2429

HORIZONTAL

HKTest Facility: UL Morrisville 2028 Dec 5 14:13:16
Radiated Zmissicns 3-Mezers
= Project Number: 13274934
e Client: Raspberry P
Test Location: S5-SAC
Mode: 1Tx, '1n HTZ28, 2462MHz
95 Tested by: 23567/11993
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
7
o
45 =
a
=
35| i
25
1 14 18
Frequency (GHz)
Range (6Hz) RELIAVEM Ref/httn  Det/Avg Typs Sueep Pta  Woups/Mods Label Fange (6Hz) RE/ Bl Ref/fttn  Det/vg Type Siees ts oupsiiode  Labe
FCC Part 5C 2.4GHz RSE.TST Fev 9.5 18 Aug 2429

VERTICAL
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REPORT NO: R13274094-E1

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * **1.15009 | 36.08 | PK2 28.4 -24 40.48 - - 74 -33.52 96 152 H
* *%1.14944 | 22.87 | ADV 28.4 -24 27.27 54 -26.73 - - 96 152 H

4 **1.85841 35.46 | PK2 30.8 -22.2 44.06 - - 74 -29.94 113 191 Vv
**1.85912 22.85 | ADV 30.8 -22.2 31.45 54 -22.55 - - 113 191 Vv

2 * ** 494577 | 39.23 | PK2 33.9 -30.9 42.23 - - 74 -31.77 62 329 H
* ** 494606 | 25.96 | ADV 33.9 -30.9 28.96 54 -25.04 - - 62 329 H

3 * ** 15.4089 | 33.35 | PK2 40.3 -21.9 51.75 - - 74 -22.25 354 384 H
* ** 15.40935| 19.96 | ADV 40.3 -21.9 38.36 54 -15.64 - - 354 384 H

5 * ** 38164 | 40.76 | PK2 333 -32.3 41.76 - - 74 -32.24 315 164 Vv
* ** 381686 | 27.47 | ADV 333 -32.3 28.47 54 -25.53 - - 315 164 Vv

6 * **12.34273| 34.22 | PK2 38.9 -24 49.12 - - 74 -24.88 317 144 Vv
* **12.34201| 20.86 | ADV 38.9 -24 35.76 54 -18.24 - - 317 144 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
IC: 20953-RPI1Z2

10.2. WORST CASE BELOW 30MHZ

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

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to those in

RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of magnetic field
strength and converted to electric field strength levels (as reported in the table) using the free space

impedance of 377Q. For example, the measurement frequency 51.53 kHz resulted in a level of -28.01

dBuV/m, which is equivalent to -28.01 - 51.5= -79.51 dBuA/m, which has the same margin, -61.37dB, to
the corresponding RSS-GEN Table 6 limit as it has to be 15.209(a) limit.

78Test Focility: UL Morrisville 20828 Dec 7 13:43:14
RF Emissions
Project Number: 132743804
58 O Rospberry Pi
Test Locotion: S-SAC
|- Mode:1Tx, 2.4GHz , Worst Case
46 Tested by: 19289 / 11993
—
34 SNy ~uy FOCTTS PR TR OB
122 E—
—
L W
3 a2
2 g,
5 W %E
—14 y
.
i A B2
- Wil i e
MM 7 WWWM
-8 Ty
5]z . :1 1 19 30
Frequency (MHz)
Ronge (23 RBU/UBH Ref/Attn  Det/Avg Tupe Sues Pts WSups/iode  Label Range (HHz) RBU/UBH Ref/Attn  Det/Avg Type Sueep Pts Woups/iode Lobel
1:.809-.15 208(-6dB) / 3k 187/18 PEAK/Volt Avg ldmsec (Auto) 2081 MAXH @ degrees
2:.15-.49 Ok(-6dB) /180 97/18 PEAK/Valt Qvé InsecChuto) 2081  MAXH a deér‘ees 7:.809-.15 200(-6dB)/3  107/18 PEAK/Uol t fivg Auto) 2881 MAXH Flat
3:.49-38 9k(-6dB)/ 180k  97/18 PEAKAValt fvg 1bmsec(futo) |4k MAXH 0 degrees 8:.15-.49 9k(-6dB)/ 188k 97/18 PERK/Volt fAvg o) Flat
9:.49-30 9k(-6dB)/ 108k  97/18 PEAK/Volt fAvg MAXH Flat
Worst-
Erequency | Meter Dist. Corr Corrected FCC15.209 | FCC 15.209 c::: Asimuth
Marker (I?/IHz) Y | Reading | Det |AT0079 (dB/m)| Cbl (dB) Factor (dB) Reading AV/QP Limit | PKLimit | 2| TR
(dBuv) dB(uVolts/meter)| (dBuV/m) (dBuVv/m) (ng) 8
4 105153 4039 | Pk 11.5 1 -80 -28.01 33.36 53.36 -61.37 | 0-360
1 07226 38.19 | Pk 11.2 1 -80 -30.51 30.43 50.43 -60.94 | 0-360
7 08767 3651 | Pk 11.2 1 -80 -32.19 28.75 48.75 -60.94 | 0-360
5 16717 46.03 | Pk 10.8 1 -80 -23.07 23.14 43.14 4621 | 0-360
2 25353 4341 | Pk 10.7 1 -80 -25.79 19.52 39.52 4531 | 0-360
3 31677 39.68 | Pk 10.7 1 -80 -29.52 17.59 37.59 -47.11 | 0-360
3 64388 3437 | Pk 10.8 2 -40 537 31.43 - -26.06 | 0-360
6 76826 3293 | Pk 10.8 2 -40 3.93 29.89 - -25.96 | 0-360
9 1.21515 27.2 Pk 11 2 -40 -1.6 25.91 - 2751 | 0-360
12 13.5596 | 17.25 | Pk 10.4 7 -40 -11.65 29.54 - -41.19 | 0-360
11 1356171 | 16.68 | Pk 10.4 7 -40 -12.22 29.54 - -41.76 | 0-360
10 | 13.56171 | 19.85 | Pk 10.4 7 -40 -9.05 29.54 - 3859 | 0-360
Pk - Peak detector
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10.3. WORST CASE 30-1000MHZ

QKTSSt Facility: UL Morrisville 2028 Dec 7 14:1 142
Radiated Zmissicns - 3 Mete-s
= Project Number: 13274934
8 Client: Raspberry Pi
Test Location: S-SAC
Mode: 1Tx, 2 ¢GHz , lUWorst Case
75 Tested by: '9289 / 11933
65
5’:
: |
~
> 4 I
3 L€ O S I VR O | s W Loy o) T
3
35 2
| 3 W
25 2 ‘M [ W
5 / W MWM wittle
b L bl
i
=
34 184 €68
Frequency (MHz)
Ronge (FHz) R VEN Ref /Mttn  Det/Avg Typs Sueep Pts iSups/Mock  Latel Fange (1Hz) RBU/BU Ref/fttn  Det/fvg Type Suees Tt HSupsiMlode  Label
1:38-208 128k(-6d3)/ 11 97/18 PERK/LogFlorVideo  imeec(futa)  4EA0  MAXH Horizanwal 21 2001 0EE 128k(-6dE) /1M 97/1E PERK/AogPur-Video  JmeecCAuto) 3806 MAXH Harizental
QKTSSt Facility: UL Morrisville 2028 Dec 7 14:1 142
Radiated Zmissicns - 3 Mete-s
= Project Number: 13274934
8 Client: Raspberry Pi
Test Location: S-SAC
Mode: 1Tx, 2 ¢GHz , lUWorst Case
75 Tested by: '9289 / 11933
65
5’:
: |
~
> 4’: I
3 L€ O S I VR O | s W Loy o) T
o] o
3 o}
35 &
Q
g
2’:
=
=
34 184 €68
Frequency (MHz)
Ronge (FHz) R VEN Ref /Mttn  Det/fvg Typs Sueep Pts  ISups/Mock  Label Fange (1Hz) RBU/BU Ref/fttn  Det/feg Type Suees Tt HSupsiMlode  Label

VERTICAL
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REPORT NO: R13274094-E1 DATE: 2021-08-19

FCC ID: 2ABCB-RPIZ2 IC: 20953-RPIZ2
Meter Corrected . . .
Marker Fr((e:nt:fr;cy Reading | Det A.I(-ggjs l)-\F Amp/Cbl (dB)| Reading | QPk Limit (dBuV/m) I\ll(erg)m l-\(z[l)mut)h H(elgl)\t Polarity
2| (dBuv) m (dBuv/m) €gs) | lem

4 63.4136 | 45.81 Pk 13.9 -31.1 28.61 40 -11.39 | 0-360 101 Vv

1 130.3685 | 36.39 Pk 20 -30.2 26.19 43.52 -17.33 | 0-360 200 H

2 197.5359 | 46.03 Pk 18.5 -29.6 34.93 43.52 -8.59 0-360 200 H

5 197.5684 | 47.09 Qp 18.5 -29.6 35.99 43.52 -7.53 18 103 Vv

6 261.208 | 44.46 Pk 18.1 -29 33.56 46.02 -12.46 | 0-360 101 Vv

3 550.0455| 32.4 Pk 24.3 -27.6 29.1 46.02 -16.92 | 0-360 101 H
QP- Quasi Peak detector
Pk - Peak detector

Page 86 of 92

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

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



REPORT NO: R13274094-E1
FCC ID: 2ABCB-RPIZ2
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IC: 20953-RPI1Z2

10.4. WORST CASE 18-26 GHZ

;TSSt Facility: UL Morrisville

1

20828 Dec 11 22:12:17

Rod oted Emissions 3-Meters
FProject Number: 1327494

185 Client: Raspberry 2|

Test Location: N-SAC

Vode: Tx, 2.4GHz , Worst Case
95 Tested ky: 23567 / 11953
8!:

751 2eak.linit  LdBul/m.

&5

CdBul/md

Qveroge L n t (dBulU/m)

55

45 = ;

25

18

Frequency (GHz)

N
I
o1

[glest Focility:

Ronge (6z) REULVEL Ref/htin  Det/Avg Typs Sueep Pts FSps/MNods Latel Fonge (6z) REW/ BT Ref/fttn Det/Avg Type Sices te Fups/Mode  Label
1:'8-26.5 IHC-6cB)/H 9972 PERK/Pur Aug(RHS)  1nsec (Auto) Horizamal
FCC RSE 8 to 26-5Gkz DTS.TST Rev 9.5 18 Aug 2326
UL Morrisville 28208 Dec 11 2201217

Rod oted Emissions 3-Meters
FProject Number: 1327494

751 2eak.linit  LdBul/m.

185 Client: Raspberry 2|

Test Location: N-SAC

Vode: Tx, 2.4GHz , Worst Case
95 Tested ky: 23567 / 11953
8!:

&5

CdBul/md

g5l dverage Lot (dBul/m)

45 pl 5 =
35

25

18

Frequency (GHz)

N
I
o1

Ref/htin  Det/Avg Typs Sueep

Renge (BHz) RBH/UEN

Pts KSups/Mode Lotel

Fange (GHz) REW/JBU Ref/ftin  Det/Avg Type
218265 MC-3dB)/ 3 9972

up: Siee >t
PERK/Pir hg(RIS)  f6rses(huto) 18k MK

#SupefMode Label
AKX

Uzrsical

FOC RSE 8 _to_26-56kz_DTS.TST

VERTICAL

Rev 9.5 18 Aug 232
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REPORT NO: R13274094-E1 DATE: 2021-08-19

FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2
Marker Frequency R“::c:?r:g Det AT0063 AF | Amp/CBL C:;;Z?':‘egd Average Limit |[Margin| Peak Limit |Margin|Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)

1 * **19.99666| 48.43 | Pk 33.7 -40.8 41.33 54 -12.67 74 -32.67 | 0-360 | 150 H

2 * **20.8963 | 48.68 | Pk 34.1 -40.7 42.08 54 -11.92 74 -31.92| 0-360 | 200 H

3 * **22.60395| 49.16 | Pk 36.1 -40.9 44.36 54 -9.64 74 -29.64 | 0-360 | 299 H

4 * **19.44555| 48.02 | Pk 33.4 -40.5 40.92 54 -13.08 74 -33.08 | 0-360 | 200 Vv

5 * **21.31471| 48.25 | Pk 34.5 -41.2 41.55 54 -12.45 74 -32.45| 0-360 | 150 Vv

6 * %% 2398102| 47.75 | Pk 34.9 -40.6 42.05 54 -11.95 74 -31.95| 0-360 | 150 Vv
Pk - Peak detector
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 A6
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

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

Line conducted data is recorded for both lines.
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

11.1. LINE 1 RESULTS

UL-RTP EMC 2828 Dec 7 18:52:89
FCC PART 15, SUBPART C

Project Number: 13274B94

as Client: Rospkerry Fi

Test Locotion: GRp E

Mode: 1Tx, 2.4, Worst-Cose LINE

el

78 Tested By: 11993 / 46722
7 5
............ FCC Subpart Ci0pk (dBul)
ot P = S
= I . FCC Subpart CiAvg (dByUd
o}
3
£ 48/@%“ 3
3
& W ﬁA
o
2 p 2
BBM I Uvm i
2B /\ Aﬂ WAA I
VW UUV
19 It
B
15 1 8 36
Fr‘EquEm:y (MHZ)
Meter Corrected . .
Marker Fr((e:nt::zr;cy Reading Det LISNOO1 (dB) CBLOO?J:)TASOS Reading Fcc ST::ZU)C Qpk I\ll(erg)m Fcc Sl;::::;)c Avg I\ll(erg)m
(dBuV) dB(uVolts)
2 .15675 19.37 Ca 1 9.3 28.77 - - 55.63 -26.86
4 45825 18.68 Ca 0 9.3 27.98 - - 46.72 -18.74
6 .7755 8.21 Ca 0 9.4 17.61 - - 46 -28.39
8 1.11075 8.12 Ca 0 9.4 17.52 - - 46 -28.48
10 1.473 3.21 Ca 0 9.4 12.61 - - 46 -33.39
12 11.148 7.35 Ca 0 9.6 16.95 - - 50 -33.05
1 .159 35.34 Qp 1 9.3 44.74 65.52 -20.78 - -
3 465 28.29 Qp 0 9.3 37.59 56.6 -19.01 - -
5 .7755 18 Qp 0 9.4 27.4 56 -28.6 - -
7 1.11075 16 Qp 0 9.4 25.4 56 -30.6 - -
9 1.47525 14.59 Qp 0 9.4 23.99 56 -32.01 - -
11 11.148 14.31 Qp 0 9.6 2391 60 -36.09 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

11.2. LINE 2 RESULTS

QBUL*RTF EMC 2828 Dec 7 11:84.:85
FCC PART 15, SUBPART C
Project Number: 13274894

as Client: Rospherry Fi
Test Locotion: GRp E
Mode: 1Tx, 2.4, Worst-Case LINE 2

70 Tested By: 11993 / 46722

7] S S -

............ FCC Subpart Ci0pk CdBuUlD
7] M N———

......... FCC Subpart CiAvg (dBYyUl

gl A

L0, TR

dB(ulolts)
N
=
F&ew
U]

So—
=
=

=
—_—
pa—
= -
—
=

B
15 f 70 k]3]
Fraquamcg (MHZ)
Marker Frc(e:nt::zr;cy R“::c:?r:g Det LISN0O1 (dB) CBLOO?J:)TASOS C:;;Z?;egd FCC Sl:::z::)c Qpk M(Zr:;n FCC Sl;::::‘;)c Avg I\/I(Zr:)m
(dBuV) dB(uVolts)

2 1159 20.81 Ca 1 9.3 30.21 - - 55.52 -25.31
4 4605 20.77 Ca 0 9.3 30.07 - - 46.68 -16.61
6 7755 11.66 Ca 0 9.4 21.06 - - 46 -24.94
3 1.11525 10.37 Ca 0 9.4 19.77 - - 46 -26.23
10 1.47525 5.9 Ca 0 9.4 15.3 - - 46 -30.7
12 11.1255 5.22 Ca 0 9.6 14.82 - - 50 -35.18
1 1159 34.36 Qp 1 93 43.76 65.52 -21.76 - -
3 465 30.9 Qp 0 93 40.2 56.6 -16.4 - -
5 77775 22.03 Qp 0 9.4 31.43 56 -24.57 - -
7 1.113 20.06 Qp 0 9.4 29.46 56 -26.54 - -
9 1.47075 18.67 Qp 0 9.4 28.07 56 -27.93 - -
11 11.12775 13.37 Qp 0 9.6 22.97 60 -37.03 - -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: R13274094-E1 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

12. SETUP PHOTOS

Please refer to R13274094-EP1 for setup photos.

END OF TEST REPORT
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