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REPORT NO: R13274094-E6 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: 2020-10-22 to 2021-01-22
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 / ISED 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:
/’ -
// ,%_,_,,___
W /V' P

Jeff Moser Brian T. Kiewra

Operations Manager Project Engineer

Consumer Technology Division Consumer Technology Division

UL LLC UL LLC
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REPORT NO:

R13274094-E6

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 Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections
See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Compliant None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) | Number of Hopping Channels Compliant None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Compliant None.
15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Compliant None.
See Comment Average Power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions Compliant None.
RSS-GEN 8.9, ; o .
15.209, 15.205 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 V01r01, 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-E6 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) < 180 MHz 6.18 dB
RF output power, radiated (SAC) >=180 3.23dB
MHz
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%.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

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-E6 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 BT testing. The
PMN is Raspberry Pi Zero 2 and HVIN is 1.0.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 6.22 4.19
2402 - 2480 Enhanced DQPSK 6.69 4.67
2402 - 2480 Enhanced 8PSK 7.13 5.16

Note: GFSK, DQPSK, 8PSK Peak Power were all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For Peak power data
please refer to section 9.6.

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:

GFSK mode: DH5
8PSK mode: 3-DH5
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REPORT NO: R13274094-E6

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19

IC

: 20953-RPI1Z2

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

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
I
C:: © 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-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

7. MEASUREMENT METHODS

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

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

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

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

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

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

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

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

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.3-6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13274094-E6
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 - 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
T177 Spectrum Analyzer Agilent E4446A 2020-04-30 | 2021-04-30
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 E1921A 2020-05-26 | 2021-05-26
HI0090 Environmental Meter | Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
Version 2020.10.22,
SOFTEMI Antenna Port Software UL 2020.12.3 NA NA
MMO0167 True RMS Multimeter Agilent U1232A 2020-08-05 | 2021-08-05

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-SAC02 1000MHz Various Various 2020-07-10 | 2021-07-10

S-SACO3 Gainlass string: 1- Various Various 2020-07-06 | 2021-07-06
Receiver & 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
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

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

Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
18-40 GHz
AT0063 Horn Antenna, 18- ARA MWH-1826/B | 2020-10-30 | 2021-10-30
26.5GHz
Gain-Loss Chains
N-SACO4 Gain-loss string: 18- Various Various 2020-07-31 | 2021-07-31
40GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent NO030A 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 - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equil%ment Description Manufacturer Model Number Last Cal. Next Cal.
CBL087 Coax cable, RG223, N- | pciomack | PE3WO06143-240 | 2020-03-26 | 2021-03-26
male to BNC-male, 20-ft.
HI0091 Environmental Meter Fisher Scientific 14-650-118 2020-06-26 | 2021-06-26
LISN, 50-ohm/50-uH, 2-| Fischer Custom | FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2020-08-18 | 2021-08-18
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI7 2020-08-18 | 2021-08-18
ATA222 Tra”S'eTO'b'm;:ezr’ 0.009-| " Ejectro-Metrics EM-7600 2020-03-26 | 2021-03-26
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (2018-08-18)
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REPORT NO: R13274094-E6
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

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.89 3.75 0.771 77.1% 1.13 0.346
Bluetooth 8PSK 2.885 3.75 0.769( 76.9% 1.14 0.347
¥ Agilent 9:37:09 Dec 2, 2020 L Measure % Agilent 09:40:16 Dec 2, 2020 L Measure
FAP2026.10.22,40852, a Mkr3 3.75 ma AP2020.10.22,40582, 2 Mkr3 3.75 ms
Ref 20 dBm #Atten 30 dB -0.003 dB Meas OFff Ref 20 dEm #Atten 30 dB -0.017 dB Meas Off
#Peak | #Peak ‘ |
Log 3R 1 3 Log T . [
10 o & w5 2 !
dB/ Channel Power B/ Channel Power
Occupied BH Occupied BH
g ACP e ACP
Center 2.441 000 GHz Span @ Hz . . Center 2.441 000 GHz Span @ Hz . .
Res BH 8 HHz WAJBH S0 iz Sweep 10 ms (1001 prsd || MM C:g::::: Res BH & MHz WWEH 58 MHz Sweep 5 ms (1001 prs) || TN Cg;;:::
Markar Trace Type X Rxie Amplitude Marker Trace Type # Axis Amplitude
1R (&5 Tine 988 pe .13 dBm 1R (&5 Time 4495 pg -5.35 dBn
1, 1) Ti 2.89 -4.99 dB 1 [&5] T 2.885 2,23 dB
3; 1) T::z 988 Ez 8.13 dBm Powerc%tDaFt aé (5] T:xi 495 zz -5.35 dBm PowercsctDaI_E
1Y 1 Time 3.75% ne 0.88 dB 3a 1 Time 375 me -8.82 dg
More More
1 of 2 1of2
| |

Note: The normal mode DCCF that will be used in the market was calculated based on the
worst case time when the device transmits DH5 packets and operates on 20 channels (5/1600 s
per hop = 3.125 ms per channel). In this mode, the device will have a maximum of 2 hops on a
channel in 100 ms or 2x 3.125 ms = 6.25 ms on any channel. Therefore, 20log (6.25 / 100) = -

24dB.
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DATE: 2021-08-19
IC: 20953-RPI1Z2

REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

9.2. 20 dB AND 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = 3x RBW. The sweep time is coupled.

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Occupied Bandwidth

Averages: 1 I

Channel Power

AP2026.12.3,46882 MOR-CON2

% dB Bandwidth

975.342 kHz¥

Ref 28 dBm #Atten 30 dB
#Peak I I Occupied BH
Log ] !
18 i L
dB/
Offst [Pl A ACP
12
dB . .
| Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % PWr  99.60 CCDF
893.8339 kHz x dB 2000 o
Transmit Freq Error 18.694 kHz 1”2{3

HIGH CHANNEL
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Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.975 0.897
Mid 2441 0.942 0.894
High 2480 0.975 0.894
#  Agilent 15:03:20 Dec 11, 2028 L Measure ¢ Agilent 15:07:17 Dec 11, 2028 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2020.12.3,48552,MOR-CONZ APZB29.12.3,40832,MOR-CON2
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak I ] Occupied BH #Peak ] I I Occupied BH
Log | 1 Log | | I
16 el - 10 vy .
dB/ dB/
Offst i ACP) | okst [Pl A ACP
11.6 11.8 |
dB — 4B ! —
| i Multi Carrier| } Multi Carrier
Center 2.402 000 GHz Span 2 MHz Power Center 2.441 008 CHz Span 2 Mz Power
#Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) S S #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts) S S
ower Stat ower Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
897.4633 kHz B -20.00 &6 894.8693 kHz x d5 2000 &8
Transmit Freq Error  12.307 kHz IMO{Z Transmit Freq Error 22,791 kHz 1M0frg
% ¢B Bandwidth 974.679 kHzx v % dB Banduidth 941.545 kHz* v
| |
3% Agilent 15:10:24 Dec 11, 2820 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

HIGH CHANNEL
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Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.351 1.205
Mid 2441 1.338 1.205
High 2480 1.313 1.2
3 Agilent 15:14:31 Dec 11, 2020 L Measure % Agilent 15:18:88 Dec 11, 2020 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 1 | Occupied Bandwidth Averages: 1 |
Channel Power| Channel Power
AP2020.12.3,488582,M0R-CON2 AP2620.12.3,40882,MOR-CON2
Ref 28 dBm #Htten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak ] I I ] ] Occupied BH #Peak I ] ] I Occupied BH
Log I I | [ } Log | 1 I !
10 8 > 10 o
dB/ dB/
Offst ACP Offst ACP
116 fuadpl 11.3
A N N dB ‘ e . .

i } i } Multi Carrier, } } i ; Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.441 08 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sween 100 ms (1001 prs) #Res BH 30 kHz #\JBH 91 kHz #Sweep 100 ms (1001 prs)

Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.2049 MH= ® dB -720.00 dB 1.2047 MHz * dB -20.00 dB
Transmit Freq Error 9.533 kHz Po{g Transmit Freq Error 19.868 kHz 1H°frg
% dB Bandwidth 1.351 MHzx E % dB Bandwidth 1.338 MHz* o
| |
% Agilent 15:21:54 Dec 11, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2626.12.3,48552,MOR-CON2
Ref 2@ dBm #Atten 30 dB
#Peak ] T T T Dccupied BY
Log | | | |
18 i
B/ > Y
Offst —] ACP)
1z
I carrd
i I i i Multi Carrier
Center 2.450 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1081 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.1995 MHz % dB  -20.00 dB
Transmit Freq Error  28.427 kHz 1M°fr2
% dB Bandwidth 1.313 MHzx v
|




REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS

Only High Power GFSK mode result is reported since EDR (QPSK/8PSK) has exact same
channel plan.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

# Agilent 15:50:01 Dec 11, 2628 L [ HMeasure |
APZB2A.12.3, 48882, ,MOR-CONZ a Merl 1.006 MH=z
Ref 38 dBm #Atten 48 dB A.an JdB Meas Off
#Peak
Log
le 1R L Channel Power
dB/ & &
Offst
11.6
dE F Occupied BHW
WPhva ACP
Ml S2 Multi Carrier
53 FC Power
AR
f%:r; Power Stat
CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH= #\/BH 918 kH=z Sweep 1 ms (1BAL pts)
I |
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

# Agilent 16:18:37 Dec 11, 2828 L | Measure |

APZB2A.12.3, 48882, ,MOR-CONZ a Merl 1.006 MH=z

Ref 12 dBm #Atten 48 dB A.37 dB Meas Off

#Peak

Log

2

A6/ Channel Power

Offst |

11.6 14:'? &

dE IS T e T R TR Occupied BH

ACP

#PAvg

ML s2 Multi Carrier

33 FC Power
AR

£CF): Power Stat

FTun CCDF

Swp

Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3

#Res BH 308 kH= #\/BH 918 kH=z Sweep 1 ms (1BAL pts)

I |
HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx.
1.35MHz). However, the output power is less than 125 mW and the channel separation is
greater than 2/3 the 20 dB bandwidth (approx. 901 kHz).

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

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.351 0.901 -0.099
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 30% of the channel spacing. The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

s Agilent 16:41:42 Dec 11, 2020 L | Measure |
APzE26.12.3,48382,MOR-CON2
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst B
11.6
dE Occupied BH
]
aEn
Im
Lt ACP
ML 32 Multi Carrier
53 POl Power
AR
f%:r'] Power Stat
CCDF
Swp
Start 2.398 @ GHz Stop 2.490 @ GHz 1"‘0’{‘3
#Res BH 1 MH=z VBN 3 MH=z Sweep 1 ms (1001 pis)
I
100MHz SPAN
% Agilent 15:44:57 Dec 11, 2826 L Measure
AFzB26.12.3,48852 ,MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel P
4B/ annel Power
Offst
11.6
dB T I _ I Occupied BH
WPAiva — ACP
ML 52 Multi Carrier
53 FLH, Power
AA
,f%:r'] Power Stat
CCDF
Swp
Center 2.415 88 GHz Span 30 MHz 1”‘0’{3
#Res BH 306 kHz #YBH 918 kH= Sweep 1 ms (1801 pts)
I
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

DATE: 2021-

IC: 20953-RPI1Z2

- Agilent 16:48:37 Dec 11, 2028 L | Measure |
APzE26.12.3,48382,MOR-CON2
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
11.6
dE T T Occupied B
ACP
#PRvg
ML 52 Multi Carrier
33 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #JBH 214 kHz Sweep 1 ms (1001 pis)
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 165:48:59 Dec 11, 2028 L Measure
AFPzB26.12.3,48882,MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.6
dB [ A Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 918 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

3 Agilent 16:38:53 Dec 11, 20208 L Measure
AFPzB26.12.3,48882,MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.6
dB Occupied BH
]}
-11.2
dBm
ACP
Lafw
ML 52 Multi Carrier
53 FCh Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Start 2.390 60 GH=z Stop 2.490 90 GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 3 MH= Sweep 1 ms (1801 pts)
I
100MHz SPAN
% Agilent 16:35:52 Dec 11, 2026 L Measure
AFPzB2E.12.3,488532 . MOR-CONZ
Ref 260 dBm Atten 30 4B Meas Off
#Pegk
Log
1@ Channel Power
dBs
Offst
11.6
dB Occupied BH
ACP
#PRAvg
ML 32 Multi Carrier
33 FC Power
AR
£Ch Power Stat
FTun CCDF
Swp
Center 2.415 86 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 918 kH=z

Sweep 1 ms (1881 pts)

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

DATE: 2021-

IC: 20953-RPI1Z2

- Agilent 16:37:82 Dec 11, 2828 L | Measure |
AFPZ2E28.12.3,48582,MO0R-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
11.6
dE Occupied BH
ACP
#PRvg
Ml 352 Multi Carrier
53 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #JBH 214 kHz Sweep 1 ms (1001 pis)
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 16:37:39 Dec 11, 2020 L Measure
AFPzB26.12.3,48882,MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
11.6
dB Occupied BH
ACP
#PAvag
ML sz Multi Carrier
33 FC Power
AR
£k Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 918 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13274094-E6

DATE: 2021-08-19

FCC ID: 2ABCB-RPIZ2 IC: 20953-RPIZ2
9.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 (a) (1) (iii)

RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each

occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Pulse Number of Average Time
DH Packet | Width Aol of Occupancy Limit Margin
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3817 32 0.1221 0.4 -0.2779
DH3 1.632 20 0.3264 0.4 -0.0736
DH5 2.876 13 0.3739 0.4 -0.0261
Pulse Npuuﬁiiriﬁf Average Time| iy | Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3817 8 0.03054 0.4 -0.3695
DH3 1.632 5 0.08160 0.4 -0.3184
DH5 2.876 3.25 0.09347 0.4 -0.3065
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REPORT NO: R13274094-E6

FCC ID: 2ABCB-RPIZ2

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

3 Agilent 15:58:01 Dec 11, 2020 L Measure i Agilent 16:01:16 Dec 11, 2020 L Measure
AP2020.12.3,48852,MOR-CON2 a Mkrl 3817 ps AP2629.12.3,49882,MOR-CON2 a Mkrl  1.632 mg
Ref 38 dBm #Atten 40 dB -1.61 dB Meas Off| Ref 38 dBm #ftten 49 dB -0.95 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
1 1 1R 4
5 _ o & _
Occupied BH Occupied BH
WPeivg ACP v ACP
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n T Power Stat, f%)n Power Stat,
CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 520 ps (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1891 pts)
| |
# Agilent 16:02:55 Dec 11, 2020 L Measure ¢ Agilent 15:59:23 Dec 11, 2020 L Measure
AP2020.12.3,40852,MOR-CONZ a Mkrl  2.876 ms APZB29.12.3,40882,MOR-CON2
Ref 38 dBm #Htten 40 dB -0.72 dB Meas Off Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
dB/ dB/
& Offst
L L 11.6
Occupied BW dB Occupied BH
DI
8.9
dBm
WPiiv ACP “PFiv ACP
HL 52 Multi Carrier| v 52 Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n a Power Stat, ﬁ[])n Power Stat,
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 16:01:48 Dec 11, 2620 L Measure ¥ Agilent 16:83:58 Dec 11, 2620 L Measure
AP2020.12.3,46882,MOR-CONZ APZB29.12.3,40882,MOR-CON2
Ref 38 dBm #Htten 40 dB Meas Off Ref 30 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power
Offst Offst
11.6 11.6
dB Occupied BW dB Occupied BH
] DI
8.9 8.9
dBm dBm
WP ACP “Pfiv ACP
UL 52 Multi Carrier| vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.386 32 0.12352 0.4 -0.27648

3DH3 1.632 14 0.22848 0.4 -0.17152

3DH5 2.88 11 0.3168 0.4 -0.0832

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.

Additionally, 8PSK represents DQPSK since both are Phased Shift Keying Modulation,
Enhanced Data Rate and 8PSK has higher power.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

% Agilent 16:25:35 Dec 11, 2028 L Measure 4 Agilent 16:28:46 Dec 11, 2020 L Measure
AP28208.12.3,46882,M0R-CON2 a Mkrl  386.4 ps AP2620.12.3,40882,MOR-CON2 a Mkrl  1.632 ms
Ref 30 dBm #Atten 40 dB 0.66 dB Meas Off| Ref 30 dBm #Atten 40 dB 1.33 dB Meas Off|
#Peak #Peak
Log Log
L0 Channel P 10 Channel P
B/ annel Power B/ annel Power
1k 5 || occupieden ik 5 || occupiedBM
ACP ACP
#PAvg #PAvg
HL 52 Multi Carrier, W52 Multi Carrier
83 v Power| 538 Power|
AA AA
f%)n Power Stat ﬂ?ﬂ Power Stat
CCDF CCDF]
Center 2.441 008 GHz Soan 8 Az 1”‘0’{3 Center 2.041 068 GHz Span 0 Hz 1"‘0’{‘3
Res BH 1 MHz #YBH 1 MHz Sweep 520 ps (1081 pts) Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1801 pts)
| |
#  Agilent 16:33:13 Dec 11, 2028 L Measure i Agilent 16:27:25 Dec 11, 20260 L Measure
AP2020.12.3,48852,MOR-CON2 a Mkrl 2,88 ms AP2629.12.3,49882,MOR-CON2
Ref 38 dBm #Atten 40 dB 1.83 dB Meas Off| Ref 38 dBm #ftten 49 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
Offst
. 116
& o Occupied BH [d]if Occupied BH
57
dBm
ACP HITE R M EHME IH - ACP)
#PAvg #PAvy
HL 52 Multi Carrier vl sz Multi Carrier,
53 Y Power| $3 FS Power,
AR AA
ﬁz)n j L Power Stat, ﬁ?n Power Stat,
CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1681 prs) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |
# Agilent 16:29:23 Dec 11, 2028 L Measure 3 Agilent 16:34:31 Dec 11, 2028 L Measure
AP2020.12.3,48852,MOR-CON2 AP2629.12.3,49882,MOR-CON2
Ref 38 dBm #Atten 40 dB Meas Off| Ref 38 dBm #ftten 49 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
Offst Offst
11.6 116
dB Occupied BH dB Occupied BH
ol Dl
56 57
dBm dBm
WPeivg ACP “Ffiv ACP
Y1 52 Multi Carrier vl sz Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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DATE: 2021-08-19
IC: 20953-RPI1Z2

REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

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

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

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.

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date: 2021-01-22
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.55 30 -24.45
Middle 2441 5.79 30 -24.21
High 2480 6.22 30 -23.78

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 40882
Date: 2021-01-22
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.13 21 -13.87
Middle 2441 7.07 21 -13.93
High 2480 7.13 21 -13.87
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Tested By: 40882
Date: 2021-01-22
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.69 21 -14.31
Middle 2441 6.58 21 -14.42
High 2480 6.67 21 -14.33
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9.7.

LIMITS

None; for reporting purposes only

TEST PROCEDURE

AVERAGE POWER

Gated average power measurements performed using a wideband gated RF power meter.

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.

Tested By: 40882
Date 2021-01-22
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.35
Middle 2441 5.59
High 2480 6.05

Tested By: 40882
Date 2021-01-22
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.01
Middle 2441 3.97
High 2480 4.09
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9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 40882
Date 2021-01-22
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.08
Middle 2441 3.97
High 2480 4.09
Page 32 of 68

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-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Agilent 15:03:41 Dec 11, 2020 L Heasure i Agilent 15:05:45 Dec 11, 2020 L Measure
AP2020.12.3,40882,MOR-CON2 Merl 2.402 166 GHz AP2B29.12.3,40882,MOR-CON2 Mkr3 13.993 GHz|
Ref 38 dBm #Htten 40 dB 10.73 dBm Meas Off Ref 36 dBm #Atten 40 dB —31.497 dBm Meas Off
#Peak #Peak ‘
Log 4 Log 1
1o ) Channel P 10 Channel P
ey annel Power Y annel Power,
Dffst Offst
11.6 11.6
dB Occupied BW dB 2 3 o Occupied BW
Dl 2 ]
-9.3 -9.3 & B R M
dBm dBm
WP ACP “Pfiv ACP
Center 2.400 008 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
WRes BH 100 kHz WIBH 300 Kz Sweep 1467 ms (1001 pro) || I cg{,ug; #Res BH 108 kHz WEH 300 Kz Sweep 2482 5 (8152 proy || I CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.482 168 GHz 18.73 dBn 1 (&5 Frag 2.482 GHz 16.85 dBm
2 1y Fi 2.480 A0A GH. -41.25 dEi 2 (&5 F £.339 GH. -33.19 dBi
3 1) F:zg 2.397 795 BH; -39.12 dE’rx Powerc%tnag 3 1y F:; 13.993 EH; -31.58 dE'r: PowercsctDaFt
4 a3 Freq 24.718 GHz -27.98 dBm
More More
1of2 1of2
| |
Agilent 15:67:36 Dec 11, 2020 L Measure 4 Agilent 15:09:37 Dec 11, 2020 L Measure
AP2020.12.3,40882,MOR-CONZ Mkrl 2.441 188 GHZ] AP2820.12.3,40882,MOR-CON2 Mkr3 13.923 BHz
Ref 30 dBm #Atten 40 dB 10.71 dBm Meas Off Ref 30 dBm #ftten 40 dB -31.398 dBm Meas Off
#Peak #Peak ‘
Log Log 1
10 10
ey 5 Channel Power| B/ Channel Power
Offst Offst
11.8 11.8
dB Occupied BW dB z F & Occupied BH
] ul} ™
-9.3 -9.3 [
dBm dBm
ACP ACP
#PAvg #PAvg
ML 52 : : Start 30 MHz Stop 26.608 GHz : :
g Hulti c:;:;g #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 prsy || IO c;;::::
ag Marker  Trace Type W Fcis Anplitude
£ 1 1y Freq 2.441 GHz 16.19 dBm
: Power Stat| 2 W Freq £.977 GHz -31.94 dBm Power Stat
FTun 3 1) F 13.923 GH -31.48 dB
Swp CCDF| 1 1y F;EE 24,748 EH; -28.38 dE'r: CCDF
Center 2.441 008 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 15:16:45 Dec 11, 2620 L Measure ¢ Agilent 15:12:47 Dec 11, 2028 L Measure
AP2020.12.3,48852,MOR-CON2 Mkrl 2.488 185 GHz AP2629.12.3,49882,MOR-CON2 Mkr3 14.184 GHz|
Ref 38 dBm #Atten 40 dB 18.85 dBm Meas Off| Ref 38 dBm #ftten 49 dB -30.427 dBm Meas Off|
#Peak #Peak ]
Log 1 Log 1
L i Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
12 12
dB Occupied BH dB 2 2 & Occupied BH
] é o} w
-4.1 -91 e
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.608 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || IO c;;:}:? #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || IO c;;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.4808 185 GHz 18.85 dBn 1 (&5} Freg 2.4808 GHz 16.81 dBm
2 1) Fi 2.485 795 GH: -48.11 dB 2 1y F 7.113 GH: -32.88 dB
2 (65 F:z: 2.483 68 EH; -42.34 dB: Powerc%tna; 3 [&¥] F:z; 14.184 EH; -38.43 dEz PowercsctDaFt
4 (&5 Frag 24.773 GHz -28.64 dBm
More More|
lof2 1of2
| |
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 15:51:30 Dec 11, 2026 L Measure x5 Agilent 15:52:56 Dec 11, 2020 L Measure
AP2620.12.3,48882,MOR—CON2 Mkrl 2.487 085 GHz AP2020.12.3,40882,MOR-CON2 Mkrl 2.477 828 GHZ]
Ref 38 dBm #fAtten 49 dB 11.18 dBm Meas Off| Ref 38 dBm #Atten 40 dB 18.97 dBm Meas Off|
#Peak | #Peak
L ; FO
B/ Channel Power ey Channel Power]|
Offst Offst
116 11.6
dB Occupied BH dB Occupied BH
ol ] 2
i > Pl *
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms c1001 prsy || TVNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,487 BAS GHz 11.16 dBm 1 1) Freq 2.477 828 GHz 18.97 dBm
2 [&¥] Fi 2,468 888 GH; -41.96 dB 2 (69 Fi 2.486 245 GH; -39.83 db
3 25 Freq 3338 £95 o Z3853 do PowercSctDaFt 3 I Freq 31483 520 GHs 32025 e Powercsctsa;
More More
10f 2 1of 2
| |
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Agilent 15:14:52 Dec 11, 2628 L Measure ¥ Agilent 15:17:12 Dec 11, 2020 L Measure
AP2020.12.3,40882,MOR-CON2 Merl 2.482 175 GHz AP2B29.12.3,40882,MOR-CON2 Mkr3 13.955 GHz|
Ref 38 dBm #Htten 40 dB 5.38 dBm Meas Off Ref 36 dBm #Atten 40 dB -31.315 dBm Meas Off
#Peak #Peak ‘
Log Lag |
10 % 10 4
ey Channel Power| 4B/ Channel Power
Dffst Offst
11.6 11.6
d& Occupied BH dB 2 F] 5 Occupied BH
Dl 2 i] 2 =
-14.6 -14.8 e
dBm dBm
WP ACP “Pfiv ACP
Center 2.400 008 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
WRes BH 100 kHz WIBH 300 Kz Sweep 1467 ms (1001 pro) || I cg{,ug; #Res BH 108 kHz WEH 300 Kz Sweep 2482 5 (8152 proy || I CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.482 175 GHz 5.38 dBnm 1 (&5 Frag 2.482 GHz 1.83 dBm
2 1y Fi 2.480 B0A GH. -43.14 dEi 2 (&5 F B.351 GH. -33.52 dBi
3 1) F:zg 2.398 A5A BH; -39.74 dE’rx Powerc%ibag 3 1y F;zg 13.955 EH; -31.32 dE'I: PowercsctDaI_E
4 a3 Freq 24.681 GHz -27.97 dBm
More More
1of2 1of2
| |
A Agilent 12:22:18 Dec 31, 2020 L Measure 3% Agilent 12:23:11 Dec 31, 2820 L Measure
AP2020.12.3,40882,MOR-CONZ Mkrl 2.441 165 GHz AP2620.12.3,40682,MOR-CONZ Mkrd 25.100 GHz
Ref 38 dBm #Atten 48 dB 6.23 dBm Meas Off| Ref 3@ dBm #Atten 40 dB —-27.184 dBm Meas Off|
#Peak ] #Peak
Log | Lag I
18 18 —
ey , Channel Power B/ Channel Power!|
Offst Offst
113 11.8 -
dB Occupied BH dB o Occupied BH
o 1] A 2 v
-138 ~13.8 b ppngret syt
dBm dBm
ACP ACP
#PAvy #PAvg
ML §2 . . Start 30 MHz Stop 26.009 GHz . .
53 Fo Multi c;;[_;:ﬁ #Res BM 100 kHz WEN 300 Kz Sweep 2482 5 (3192 prsy || T c;;:::;
aA Marker  Trace Type W Auis Anplitude
e wrr IS S B £ = o ——
FTun ower sla 3 e Fre 723 ot 3812 dbu ower >1a
Swn CCDF 4 13 F:; 25.188 BH; -27.18 uﬁz CCDF
Cencer 2441 608 GHz Span 15 Tz Jtore fore
#Res BH 108 kHz #VBH 300 kHz  Sweep 1.467 ms (1681 pts)
| |
Agilent 15:22:15 Dec 11, 2020 L Measure 4 Agilent 15:24:16 Dec 11, 2026 L Measure
AP2020.12.3,40882,MOR-CONZ Mkrl 2.480 178 GHZ] AP2820.12.3,40882,MOR-CON2 Mkr3 15.452 GHz
Ref 30 dBm #Atten 40 dB 5.62 dBm Meas Off Ref 38 dBn #ftten 40 dB -30.155 dBm Meas Off
#Peak #Peak [
Log " Log T
I i Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst
12 12 .
dB Occupied BW dB 2 2 3 Occupied BH
ol z ol >
-13.4 —13.4 Lt e
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO c:;:;gg #Res BH 100 kHz WBH 300 KHz  Sweep 2.482 5 (8152 prsy || IO c;;::::
Marker  Trace Type % Axis Auplitude Marker  Trace Type W Fcis Anplitude
1 1) Freq 2.486 178 GHz 6.62 dBm 1 1y Freq 2.4868 GHz A.54 dBm
2 1 Fi 2.483 985 GH, -39.39 dB 2 (e8] F 7.046 GH. -32.46 dB
3 (&5 F:ES 2.483 508 EH; -42.82 dB: Powerc%tna; 3 (&5 F:E 15.452 GH; -30.18 dEx PowercsctDaFt
4 1y Freq 24.754 GHz -26.48 dBm
More More
1of 2 1of2
| |
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 16:21:06 Dec 11, 2026 L Measure x5 Agilent 16:22:40 Dec 11, 2020 L Measure
AP2620.12.3,46852,HOR—CONZ Mkrl 2.487 178 GHz AP2026.12.3,40362,MOR—CONZ Mkrl 2.478 880 GHz
Ref 38 dBm #fAtten 49 dB 5.86 dBm Meas Off| Ref 38 dBm #Atten 40 dB 6.33 dBm Meas Off|
#Peak | #Peak ‘
Log .| Log i
ég/ 2lchannel Power ég/ S Channel Power
Offst Offst
116 11.6
dB Occupied BH dB Occupied BH
ol ] 2
a1 | % 37 2
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms c1001 prsy || TVNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 (5] Freq 2,487 178 GHz 5.86 dBm 1 1) Freq 2,478 888 GHz 6.33 dBm
2 [&¥] Fi 2,468 888 GH; -48.44 dB 2 (69 Fi 2.484 588 GH; -39.58 db
3 (&5 F::g 2,397 345 GHz -38.97 dEm PowercSctDaFt 3 (&5 F:: 2.483 508 EH; -41.56 dB: Power Stat
More More
1 of 2 1 of 2
| |
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REPORT NO: R13274094-E6

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) at3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

KDB 558074 D01 15.247 Meas Guidance v05r01

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1.

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

BLUETOOTH BASIC DATA RATE GFSK MODULATION

Test Facility:

UL Morrisville

2028 Dec 2

22:48:

32

Restricted Bondedge

"roject Number: 13274384
Client: Respberry Pi
Test Locotion: S-5AC
Mode: 1Tx, GFSK, 2482MHz
Teszed by: 23267/11993

35

75

Peak Limit IdBulU/m)

CdBulU/m2

65

Average Limit (dBuUym)

55

45

N

35

2 31

Fr‘equemcg (GHz)

18.5MHz/

2.

415

Ronge (GH2) RE1/UBI g
1:2.31-2.415 IMC-6dB) /31 187/18 FEAK/Pur A

Ref/httn  [et/fvg Tyy

pe Sueep Pts  #5ups/Mode
vg(RMS)  2Bnsec(Auto) S0EE  MAXA

Labe!
H

Range (6Hz
orizantal - Pk| 2:2.31-2.415

RBII/JBI

Ref/Attn  Det/fvg Type
MC-5dB) /368 187/18 PEFK/Volt fvg

Sueep Pte
1 2seclfuto) 8008 6

#5ups/iode  Lobel
AMMERH ri

Harizontol

-y

Low Channe Bardedge — F.TST

Rev 9.5 18 Aug 20zH

Frequency Metfer AT0067 |Amp/Cbl/Fltr/Pad bc Correfted Avsra?ge Margin| Peak Limit PK_ IAzimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB) 8
1 * ** 239 40.14 Pk 32.1 -24.2 0 48.04 - 74 -25.96 135 245 H
2 * ** 2 34775| 42.96 Pk 32.2 -24.3 0 50.86 - - 74 -23.14 135 245 H
3 * ** 239 29.75 | V1TV 32.1 -24.2 -24 13.65 54 -40.35 135 245 H
4 * ** 23646 | 30.14 |V1TV 32.2 -24.3 -24 14.04 54 -39.96 135 245 H

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

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6

FCC ID: 2ABCB-RPIZ2

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

VERTICAL RESULT

(peTest Facility: UL Morrisville 2820 Dec 2 22:58:22
Restricted cho‘edge
- "roject Number: 13274384
1 Client: Respberry Pi
Test Location: 5-SAC
Mode: 1Tx, GFSK, 24P2MHz
185 Teszed by: 23567/11993
gl:
81:
< Peok Limit ZdBul/m)
> 7!: ,,,,,
@
Z
=Y S DU SO SO NSO SSUSPRUR SO /S SO (NSRS | UMY ) ISR
2
Q
55 Averoge Limit C(dBulym)
i
45 -
a 3
O
3!:
2 31 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 #Supoffods Lobel
Low Chonne Bondedge - L. T5T Rev 9.5 18 Aug 202H
Frequency Metfer AT0067 |Amp/Cbl/Fltr/Pad bc Correfted Avsra?ge Margin| Peak Limit PK_ IAzimuth|Height .
Marker Reading| Det Corr | Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuv/m)| (dBuv/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 239 39.51 Pk 32.1 -24.2 0 47.41 - 74 -26.59 44 101 Vv
2 * ** ) 37483| 51.51 Pk 32.2 -24.3 0 59.41 - - 74 -14.59 44 101 Vv
3 * ** 239 30.02 | V1TV 32.1 -24.2 -24 13.92 54 -40.08 44 101 Vv
4 * **2.36466| 32.29 | V1TV 32.2 -24.3 -24 16.19 54 -37.81 44 101 \Y

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

Pk - Peak detector

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Note: The DCCF was calculated based on the worst case time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Dec 2 23:58:082
Restricted Baondedge
- “roject Number: 13274984
1 Client: Resphberry Pi
Tes Locotion: S-5AC
Mode: 1Tx, GFSK, 248@MHz
185 Teszed by: 23567/11933
gl:
8':
< Peok Limit CdBulU/m)
5 75
o
Z
61:
/ Average Linit CdBUU/m)
55 M /
4':
3 4
._JJJ h i
3!:
2 46 18, 3MH=/ 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 Pts #3ups/Mode Lobel
1:2.46-2.563 IMC-6dB) /31 187/18 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Pk| 2:2.46-2.563 MC-3dB) /368 167/18 PEFK/Uolt Bvg 1 2seclfuto) 8REA  B4/MAKH Horizontal - Av
H gh Channel Bondedge — H.TST Rev 9.5 18 Aug 2026
Meter DC |Corrected| Average PK
Frequency . AT0067 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB) 8
1 * ** 24835 | 43.7 Pk 32.4 -24.1 0 52 - 74 -22 75 132 H
2 * ** ) 48359| 46.39 Pk 32.4 -24.1 0 54.69 - - 74 -19.31 75 132 H
3 * ** 24835 | 32.04 |V1TV 32.4 -24.1 -24 16.34 54 -37.66 75 132 H
4 ** 252111 | 32.94 |ViTV 32.5 -24.1 -24 17.34 54 -36.66 75 132 H

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

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2828 Dec 3 B8:18:33

Restricted Bandedge

= Praject Nunber: 13274384
15 Client: Rospberry Pi
“est Locot on: S-SAC

Mode: 1Tx, GFSK, 248BMHz
185 “ested by: 23367/11993

Feak Limit (dBuU/m)

CdBul/m)
~
(a3

P
)

Average L mit (dBuU/m)

0N

N
7
Ol

35
2.46 18. 3MH=z/ 2.563
i Freguency (GHz)
Meter DC |Corrected| Average . - PK . L e
Marker Fre(g:ez;\cy Reading| Det ?Jg?ri; Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m '()::::\I;I;:; Margin l-\(z[l)r:gl'lst)h n(:i')' lPolarity
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * ** 24835 | 47.22 Pk 32.4 -24.1 0 55.52 - 74 -18.48 106 113 Vv
2 * **2.48389| 50.06 Pk 32.4 -24.1 0 58.36 - - 74 -15.64 106 113 Vv
3 * ** 24835 | 33.93 | V1TV 32.4 -24.1 -24 18.23 54 -35.77 - - 106 113 Vv
4 ** 251231 | 42.94 V1TV 32.5 -24.1 -24 27.34 54 -26.66 - - 106 113 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Note: The DCCF was calculated based on the worst case time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1KTest Facility: JL Morrisville 26828 Dec 2 22:34: 46
Radiat=d Emizsions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: S-3AC
Mede: 1Tx, GFSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea~< Limit (dBul/m2
7|:
‘e
~
3 55
[aa)
e
~ Avg —imit (dBul/m>
55
2
45 z 4 Lk
P i TR
P it gt mewmw "y
o i
2|:
1 iz 8

Frecuercy (GHz2

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts ¥
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA

Sup=/Hade RBLI/UBI

1HC-6dB) /30

Ref/Attn  Jez/fvg

_abel Range (GHz)
3318 81/8

dorizartal

q Type Sueep Phe
EMGPor Rvg(RHS  STnseo(futo) 18k MAXE

upe/Made  Lobe|
forizan.ol

FCC Parti5C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 18 Aug 2628

1KTest Facility: JL Morrisville 2828 Dec 2 22:24:46
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, GFSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ . Avg —imit (dBul/m> 7
o)
3
45 8
)
’g Q
35 :
o5
1 18 18
Frecuercy (GHz2
Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label

Renge 1520 FEU/UBH Ref/Attn  Det/Avy yge

FCC Parti5C 2 .4GHz RSE.TST

Rev 9.5 18 Aug 2628

VERTICAL
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REPORT NO: R13274094-E6
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|DC Corr C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 389218 | 40.03 PK2 33.4 -32.1 0 41.33 - - 74 -32.67 347 107 H
* ** 389207 | 27.67 | V1TV 33.4 -32.1 -24 4.97 54 -49.03 - - 347 107 H
2 * ** 4.80408 | 48.15 PK2 34 -30.9 0 51.25 - - 74 -22.75 238 152 H
* **4.80405 | 44.07 | V1TV 34 -30.9 -24 23.17 54 -30.83 - - 238 152 H
4 * *%12.11627| 33.69 PK2 38.8 -24.2 0 48.29 - - 74 -25.71 292 242 H
* *%12.11686| 21.24 | V1TV 38.8 -24.2 -24 11.84 54 -42.16 - - 292 242 H
5 * ** 36556 | 40.11 PK2 33.1 -32.2 0 41.01 - - 74 -32.99 15 186 Vv
* ** 365555 | 28.21 | V1TV 33.1 -32.2 -24 5.11 54 -48.89 - - 15 186 Vv
6 * ** 4.804 51.68 PK2 34 -30.9 0 54.78 - - 74 -19.22 221 190 Vv
* **4.80403 | 48.04 | V1TV 34 -30.9 -24 27.14 54 -26.86 - - 221 190 Vv
9 * *%¥ 915188 | 34.99 PK2 36.3 -26.1 0 45.19 - - 74 -28.81 80 328 Vv
* *%¥ 915126 | 22.22 | V1TV 36.3 -26.1 -24 8.42 54 -45.58 - 80 328 Vv
3 7.20607 38.02 Pk 35.6 -27.9 0 45.72 - - 0-360 199 H
7 7.20607 48 Pk 35.6 -27.9 0 55.7 0-360 199 Vv
8 9.60704 33.94 Pk 36.6 -26.3 0 44.24 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
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

MID CHANNEL RESULTS

CdBulU/m)

15

Test Facility:

AL Morrisville

2820 Dec 3

19:23: 84

135

5

Radiat=d Emissions 3-Meters

Project Number: 13274904
Cliew: Raspberry P

Test Location: S-3AC
Nede: 1Tx, BFSK, 2441MHz
Testzd by: 23567/11993

35

Pea< Limit (dBulU/m2

Avg —imit (dBul/m>

RPTRYRTPTV

TR

Frecuercy (GHz2

18

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts ¥
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA

Sup/Mode

_abel
dorizartal

Range (GHz) RBLI/UBI
3318

Ref/Attn  Jez/fvg
HC-60B)/30k  87/0

q Type Sueep Phe
EMPor AR S7dnsec(fto) 18k

upe/Made  Lobe|
Maxk forizan.ol

FCC Parti5C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 18 Aug 2628

CdBul/m)

1KTest Facility: JL Morrisville 2820 Dec 3 19:23: 84

Radiat=d Emissions 3-Meters

= Projsct Number: 13274984
12 Clicaz: Rospberry P

Test Location: 5-3AC

Mede: 1Tx, GFSK, 2441MHz
5 Testsd by: 235€7/11993
35

Pea< Limit (dBulU/m2
75
25
Avg —imit (dBul/m>
29 8]
=
7
45 b
! 8
[ o
35¢+
o5
1 18 18

Frecuercy (GHz2

Renge 1520 FEU/UBH Ref/Attn  Det/Avy yge Suezp

Pts  $Sps/Made

_abel

Ronge (6Hz

) REW/UBLT Ref/Attn  Jez/Avg Type

Pts  #Supe/Mode Lobel

FCC Parti5C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 18 Aug 2028
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REPORT NO: R13274094-E6
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|DC Corr C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

2 * ** 4.88206 | 49.77 PK2 34 -30.8 0 52.97 - - 74 -21.03 240 101 H
* **1.88204 | 45.43 | V1TV 34 -30.8 -24 24.63 54 -29.37 - - 240 101 H

3 * ** 732313 | 53.98 PK2 35.6 -27.4 0 62.18 - - 74 -11.82 256 105 H
* ** 732309 | 49.03 | V1TV 35.6 -27.4 -24 33.23 54 -20.77 - - 256 105 H

5 * *%12.19213| 34.67 PK2 38.8 -24.3 0 49.17 - - 74 -24.83 76 308 H
* *%12.19176| 21.41 | V1TV 38.8 -24.3 -24 1191 54 -42.09 - - 76 308 H

6 * **4.88198 | 52.03 PK2 34 -30.8 0 55.23 - - 74 -18.77 197 102 Vv
* ** .88202 | 48.29 | V1TV 34 -30.8 -24 27.49 54 -26.51 - - 197 102 Vv

7 * ** 732313 | 52.82 PK2 35.6 -27.4 0 61.02 - - 74 -12.98 257 158 Vv
* ** 73231 | 47.61 | V1TV 35.6 -27.4 -24 31.81 54 -22.19 257 158 Vv

1 2.47858 34.36 Pk 32.4 -24.5 0 42.26 - 0-360 101 Vv
4 9.76288 33.84 Pk 36.7 -25.8 0 44.74 0-360 101 H
8 9.76288 30.72 Pk 36.7 -25.8 0 41.62 0-360 | 200 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2: Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Pk - Peak detector

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

HIGH CHANNEL RESULTS

1KTest Facility: JL Morrisville 2828 Dec 2 23:19:44
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, GFSK, 248DMHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
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e
~
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5 E: 2
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BKMWQ - s it
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Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts #Sups/Mads _abel
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA “orizartal

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2628

HORIZONTAL

1KTest Facility: JL Morrisville 2828 Dec 2 23:19:44
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, GFSK, 248DMHz
5 Testsd by: 235€7/11993
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FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

VERTICAL
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REPORT NO: R13274094-E6

FCC ID: 2ABCB-RPIZ2

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

RADIATED EMISSIONS

Meter

Corrected

PK

Frequency . AT0067 |Amp/Cbl/Fitr/Pad|DC Corr . Avg Limit |Margin| Peak Limit . |Azimuth|Height .
Marker | " GHz) '::::'\’I‘)g Det | (4B/m) (dB) (dB) (:;33'/’:) (dBuv/m) | (dB) | (dBuv/m) “"(Z':)'" (Degs) | (cm) [POrarity
1 * ** 1.35463| 35.85 PK2 29 -22.9 0 41.95 - - 74 -32.05 171 317 H

* ** 1.35666| 23.24 | V1TV 28.9 -22.9 -24 5.24 54 -48.76 - - 171 317 H
5 **1.90644 | 35.97 PK2 31.3 -22.4 0 44.87 - - 74 -29.13 224 261 Vv
**1.90706 | 23.03 | V1TV 31.3 -22.4 -24 7.93 54 -46.07 - - 224 261 Vv
2 * ** 4.95977| 46.59 PK2 33.9 -31 0 49.49 - - 74 -24.51 67 110 H
*** 49601 | 41.15 | V1TV 33.9 -31 -24 20.05 54 -33.95 - - 67 110 H
3 * **7.44054| 43.31 PK2 35.6 -27.7 0 51.21 - - 74 -22.79 215 119 H
* ** 74401 | 36.68 | VITV 35.6 -27.7 -24 20.58 54 -33.42 - - 215 119 H
6 * ** 4.96006| 52.61 PK2 33.9 -31 0 55.51 - - 74 -18.49 193 101 Vv
* **4.96008| 48.69 | V1TV 33.9 -31 -24 27.59 54 -26.41 - - 193 101 Vv
7 * **7.44009| 47.25 PK2 35.6 -27.7 0 55.15 - - 74 -18.85 225 122 Vv
* **7.44008| 41.91 | V1TV 35.6 -27.7 -24 25.81 54 -28.19 - 225 122 Vv
4 9.91955 31.08 Pk 37 -25.8 0 42.28 - - 0-360 101 H
8 9.92039 30 Pk 37 -25.8 0 41.2 0-360 | 200 Vv

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

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

1EKTest Facility: UL Morrisville 268208 Dec 4 17:33:44
Restricted Bondedge
15 ivgjﬁct Number: 132749@4
Client: Respberry Pi
Tes Locotion: S-5AC
Mode: 1Tx, BPSK, 24P2MHz
185 Teszed by: 23567/11933
g!:
- A
E Peak Lim:t 2dBulU/m> /\
3 7
o
z
E)l:
55 Averoge Limit (dBuUym)
; il
MMWWWWWMWWWWWMWMMWMMWMWWMW%W@W AL
4 3 n] 1 o
31:
2 31 18, 5MHz/ 2.415
Fr‘equemcg (GHZ)
Renge (GHz) 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) /34 187/18 FEAK/Pur Avg(RMS)  2Bnsec(Auto) 8PEB  MAXA Horizantal - Pk| 2:2031-2.415 MC-5dB) /366 187/18 PEFK/Volt fvg 1 Zseclfuto) 8EAA  64/MAKH Horizontal - fv
Met DC |C ted| A PK
Frequency N Fr AT0067 |Amp/Cbl/Fltr/Pad orref € vsra?ge Margin| Peak Limit . |Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dB) €
1 * ** 239 39.45 Pk 32.1 -24.2 0 47.35 - 74 -26.65 48 358 H
2 * ** ) 38253| 42.65 Pk 32.2 -24.3 0 50.55 - - 74 -23.45 48 358 H
3 * ** 239 29.88 | V1TV 32.1 -24.2 -24 13.78 54 -40.22 - - 48 358 H
4 * **2.35132| 30.15 | V1TV 32.2 -24.3 -24 14.05 54 -39.95 48 358 H

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

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

VERTICAL RESULT

(peTest Facility: UL Morrisville 2820 Dec 4  17:41:33
Restricted cho‘edge
- "roject Number: 13274384
1 Client: Respberry Pi
Test Location: 5-SAC
Mode: 1Tx, BPSK, 24P2MHz
185 Teszed by: 23567/11993
gl:
81:
< Peok Limit ZdBul/m)
3 7
[an]
Z
Ell:
55 Averoge Limit C(dBulym)
2
2 1
8 h O
45 i
: 2
3!:
2 31 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 #Supoffods Lobel
Frequency Metfer AT0067 |Amp/Cbl/Fltr/Pad bc Correfted Avsra?ge Margin| Peak Limit PK_ IAzimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB) 8
1 * ** 239 39.61 Pk 32.1 -24.2 0 47.51 - 74 -26.49 113 135 Vv
2 * **)3827| 425 Pk 32.2 -24.3 0 50.4 - - 74 -23.6 113 135 Vv
3 * ** 239 29.95 | V1TV 32.1 -24.2 -24 14.85 54 -39.15 113 135 Vv
4 * %% 2.34183| 30.54 | V1TV 32.2 -24.3 -24 14.44 54 -39.56 113 135 \Y

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

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 26828 Dec 3 22:52:11
Restricted Baondedge
- “roject Number: 13274984
1 Client: Resphberry Pi
Tes Locotion: S-5AC
Mode! 1Tx, BPSK, 2488MH=
185 Teszed by: 23567/11933
gl:
8':
< J/ Peok Limit CoBuU/nd
: (( »
o
°
- |
]} ’\\ Average Linit CdBUU/m)
BWWW mewwmwm
4': } \
BEIE :
3 A A y) A W J,
3!:
2 46 18, 3MH=/ 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 Pts #3ups/Mode 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) /366 187/18 PEFK/Uolt Bvg 1 Zzeclhuto) 8EEA  64/MAKH Horizontol - Av
H gh Channel Bondedge — H.TST Rev 9.5 18 Aug 2026
Meter DC |Corrected| Average PK
Frequency . AT0067 |Amp/Cbl/Fltr/Pad . - .g Margin| Peak Limit . |Azimuth|Height .
Marker Reading| Det Corr | Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuv/m)| (dBUV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 2.4835| 39.55 Pk 32.4 -24.1 0 47.85 - 74 -26.15 237 306 H
2 **2.54301| 42.89 Pk 32.6 -24.2 0 51.29 - - 74 -22.71 237 306 H
3 * **2.4835| 29.97 |V1TV 32.4 -24.1 -24 14.27 54 -39.73 237 306 H
4 **2.50587 | 32.42 |[VITV 32.4 -24.1 -24 16.72 54 -37.28 237 306 H

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

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

VERTICAL RESULT

|oglest Facility: UL Morrisville 2820 Dec 3 23:80:16
Restricted cho‘edge
- "roject Number: 13274384
1 Client: Respberry Pi
Test Location: 5-SAC
Mode: 1Tx, 8PSK, 248BMHz
185 Teszed by: 23567/11993
gl:
81:
< Pesk Limit C(dBuU/m)
> 7!:
@
N
6':
Average Linit C(dBuU/m)
55 E
B
4
45 3
3
@
3!:
2 46 8. 3MH=z/ 2.563
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 #Supoffods Lobel
H gh Channel Bondedge - U.TST Rev 9.5 18 Aug 202H
Frequency Metfer AT0067 |Amp/Cbl/Fltr/Pad bc Corretfted Avsra?ge Margin| Peak Limit PK_ Azimuth|Height .
Marker Reading| Det Corr | Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuv/m)| (dBUV/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 * ** 2 4835| 43.24 Pk 32.4 -24.1 0 51.54 - 74 -22.46 136 105 Vv
2 * ** 2 4836| 43.72 Pk 32.4 -24.1 0 52.02 - - 74 -21.98 136 105 Vv
3 * **2.4835| 32.02 |V1TV 32.4 -24.1 -24 16.32 54 -37.68 - - 136 105 Vv
4 **2.50668 | 38.5 [VITV 32.4 -24.1 -24 22.8 54 -31.2 - - 136 105 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Note: The DCCF was calculated based on the worst case time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTESt Facility: JL Morrisville 2820 Dec < 16:35: 46
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, 8PSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
3 .
S
@
o R
~ Avg —imit (dBul/m>
55
45 1 o
AP T 2
35 " J I _ e o
o5
1 18 18
Frecuercy (GHz2
Rerge (620 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Rttn  Jez/Avq Type Sucsp Pte  foupe/Mode Labe
11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol
WWKTESt Facility: JL Morrisville 2820 Dec < 16:35: 46
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, 8PSK, 24B2MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R
~ Avg —imit (dBul/m>
55
45 ﬂ 5 I
o Q,
35
o5
1 18 18
Frecuercy (GHz2
Rerge (6120 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte  foupe/Mode Labe

VERTICAL
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REPORT NO: R13274094-E6
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|DC Corr C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * ** 4.80405 | 45.11 PK2 34 -30.9 0 48.21 - - 74 -25.79 31 104 H
* **4.80413 | 36.68 | V1TV 34 -30.9 -24 15.78 54 -38.22 - - 31 104 H

2 * ** 767633 | 35.88 PK2 35.7 -27.5 0 44.08 - - 74 -29.92 197 125 H
*** 76761 | 23.26 | VITV 35.7 -27.5 -24 7.46 54 -46.54 - - 197 125 H

3 * ** 15.38872| 34.37 PK2 40.3 -22.3 0 52.37 - - 74 -21.63 208 167 H
* ** 15.38767| 20.73 | V1TV 40.3 -22.3 -24 14.73 54 -39.27 - - 208 167 H

4 * ** 4.804 48.07 PK2 34 -30.9 0 51.17 - - 74 -22.83 225 105 Vv
* ** 4.80403 | 40.53 | V1TV 34 -30.9 -24 19.63 54 -34.37 - - 225 105 Vv

5 * ** 745025 | 36.2 PK2 35.6 -27.7 0 44.1 - - 74 -29.9 300 366 Vv
* ** 745134 | 22.96 | V1TV 35.6 -27.7 -24 6.86 54 -47.14 - - 300 366 Vv

6 * **12.54148| 34.17 PK2 39.1 -24.6 0 48.67 - - 74 -25.33 141 360 Vv
* *%12.54228| 21.29 | V1TV 39.1 -24.6 -24 11.79 54 -42.21 - 141 360 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2: Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Note: The DCCF was calculated based on the worst case time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

MID CHANNEL RESULTS

1KTest Facility: JL Morrisville 2820 Dec 3 23:28: 308
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, 8PSK, 2441MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S =
@
o
~ Avg —imit (dBul/m>
55
45
PR T | 2
35| o W M
o5

1 18 18
Frecuercy (GHz2

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts #Sups/Mads _abel Ronge (6Hz) REW/UBLT Ref/Attn  Jez/fvg Fupe/Made  Lobel
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA “orizartal ER]

q Type Sueep Phe
HC-60B)/30k  87/0 EMGPor Rvg(RHS  STnseo(futo) 18k MAXE Forizamal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

HORIZONTAL

1KTest Facility: JL Morrisville 2820 Dec 3 23:28: 308
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, 8PSK, 2441MHz
5 Testsd by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
5 -
4 ° 3
45 0
35¢+
o5

1 18 18
Frecuercy (GHz2

Renge 1520 FEU/UBH Ref/Attn  Det/Avy yge Suezp Pts #Sups/Mods _abel Ronge (6Hz) REW/UBLT Ref/Attn  Jez/Avg Type Sueep Pt foupe/Node Lobel

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

VERTICAL
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REPORT NO: R13274094-E6
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|DC Corr C:;;Z?':‘egd Avg Limit |Margin| Peak Limit M::(gin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

4 ** 1.74065 35.35 PK2 29.7 -22.2 0 42.85 - - 74 -31.15 343 242 Vv
**1.74184 | 25.83 | V1TV 29.7 -22.2 -24 9.33 54 -44.67 - - 343 242 Vv

1 * ** 398168 | 39.52 PK2 33.4 -31.7 0 41.22 - - 74 -32.78 113 101 H
* ** 398018 | 26.83 | V1TV 33.4 -31.7 -24 4.53 54 -49.47 - - 113 101 H

2 * ** 188196 | 43.8 PK2 34 -30.8 0 47 - - 74 -27 6 101 H
* ** 1.88208 | 34.77 | V1TV 34 -30.8 -24 13.97 54 -40.03 - - 6 101 H

3 * **11.0458 | 33.74 | PK2 38.1 -24 0 47.84 - - 74 -26.16 355 311 H
* **11.04582| 21.24 | V1TV 38.1 -24 -24 11.34 54 -42.66 - - 355 311 H

5 * ** 1.88212 | 49.18 PK2 34 -30.8 0 52.38 - - 74 -21.62 220 160 Vv
* **4.88201 | 41.9 | V1TV 34 -30.8 -24 21.1 54 -32.9 - - 220 160 Vv

6 * ** 732363 | 46.15 PK2 35.6 -27.4 0 54.35 - - 74 -19.65 223 130 Vv
* ** 732311 | 36.84 | V1TV 35.6 -27.4 -24 21.04 54 -32.96 - 223 130 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2: Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Note: The DCCF was calculated based on the worst case time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

HIGH CHANNEL RESULTS

1KTest Facility: JL Morrisville 26828 Dec 3 22:18: 86
Radiat=d Emizsions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: S-3AC
Mede: 1Tx, 8PSK, 248BMHz
5 Test=d by: 235€7/11993
35
Pea~< Limit (dBul/m2
7|:
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~
S s
o
e
~ Avg —imit (dBul/m>
55
45 ! 3
i e 2
- N o GO RPN
2|:

1 18 18
Frecuercy (GHz2

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts #Sups/Mads _abel Ronge (6Hz) REW/UBLT Ref/Attn  Jez/fvg Fupe/Made  Lobel
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA “orizartal ER]

q Type Sueep Phe
HC-60B)/30k  87/0 EMGPor Rvg(RHS  STnseo(futo) 18k MAXE Forizamal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

HORIZONTAL

1KTest Facility: JL Morrisville 2820 Dec 3 22:18: 86
Radiat=d Emissions 3-Meters
= Projsct Number: 13274984
12 Clicas: Raspberry Pi
Test Location: 5-3AC
Mede: 1Tx, 8PSK, 248DMHz
5 Test=d by: 235€7/11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
=
]
3 =)
0
45 g
35¢+
o5
1 18 18
Frecuercy (GHz2
Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label

Renge 1520 FEU/UBH Ref/Attn  Det/Avy yge Suezp Pts #Sups/Mods _abel

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

VERTICAL
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

RADIATED EMISSIONS

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

1 **1.74177 35.62 PK2 29.7 -22.2 0 43.12 - - 74 -30.88 150 111 H
**1.7418 23.32 | V1TV 29.7 -22.2 -24 6.82 54 -47.18 - - 150 111 H

2 * ** 495961 | 41.77 PK2 33.9 -31 0 44.67 - - 74 -29.33 12 112 H
* ** 4.96003 31.3 | V1TV 33.9 -31 -24 10.2 54 -43.8 - - 12 112 H

3 * ** 11,1981 33.8 PK2 38.1 -24.1 0 47.8 - - 74 -26.2 47 184 H
* *%11.19736 | 21.01 | V1TV 38.1 -24.1 -24 11.01 54 -42.99 - - 47 184 H

4 * ** 4.9604 47.29 PK2 33.9 -31 0 50.19 - - 74 -23.81 226 102 Vv
* ** 496004 | 39.46 | V1TV 33.9 -31 -24 18.36 54 -35.64 - - 226 102 Vv

5 * ** 744005 | 44.35 PK2 35.6 -27.7 0 52.25 - - 74 -21.75 204 102 Vv
* ** 74401 35.2 | V1TV 35.6 -27.7 -24 19.1 54 -34.9 - - 204 102 Vv

6 * **15.43625 | 33.51 PK2 40.3 -22.1 0 51.71 - - 74 -22.29 249 309 Vv
* **15.43653 | 20.6 | V1TV 40.3 -22.1 -24 14.8 54 -39.2 - 249 309 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2: Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Note: The DCCF was calculated based on the worst case time when the device transmits DH5

packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode,
the device will have a maximum of 2 hops on a channel in 100 ms or 2x 3.125 ms = 6.25 ms on
any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R13274094-E6
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 13.19 kHz resulted in a level of —17.44

dBuV/m, which is equivalent to -17.44 - 51.5= -68.94 dBuA/m, which has the same margin, -62.64dB, to
the corresponding RSS-GEN Table 6 limit as it has to be 15.209(a) limit.

7BTest Focility: UL Morrisville 2028 Dec 5 19:45:83
RF Emissions
Project Numbsr: 13274904
58 Client: Raspherry Pi
Test Location: S-SA
Mode: 1 Tx, GFSK, Worst Case
46 Tested by: 23567/11993
\\\\
34 \\ i FCCT157209 Timi €7 (dBuU/md
b o2z —
g T~
3 1B 3 :
) b
S mmwfm%
wm
° e ‘ )
-14 3 : 9 o
Mt 4
¢ 9
g % WMW g 5.2
- R T
-38 f 3
. Bed1 N i 13 30
Frequency (MHz)
Range (FHz) REU/UBH Ref/Attn Det/Avg Tupe Sueep Pts  #Sups/ode  Label Range (PHz) FEU/E Ref/Attn Det/Avg Type Suezp Pts ¥oups/Mode Label
1:.809-.15 208C-6dB)/3k  107/18 PEAK/Valt fvg 14meec(Auto) 2081  MAXH B degrees
15-.49 OkC(-6dB)/ 180k 97/18 PEAK/Valt fvg Insecthuto) 2081 MAXH @ degrees 7:.009-.15 2B0-6B)/3 187/18  PEAK/Uolt Avg nsec 2001 MAYH Flat
3:.4%-38 Sk(-6dB)/10Bk  97/18 PEAKAValt fvg {bmsec(futo) |4k MAXH @ degrees 8:.15-.49 9k (-6dB)/108k  97/18 PEAKAVolt fvg MAXH Flat
51 4530 GBIk SI/1B PERKAt vy & W Flat
FCC 15.289 Below 3@MHz.TST Rev 9.5 18 Aug 20824
Frequenc Meter Dist. Corr Corrected FCC15.209 |FCC15.209 PK Margin | Azimuth
Marker (I?/IHz) Y | Reading | Det |AT0079 (dB/m)| Cbl (dB) Factor (dB) Reading QP/AV Limit Limit ( ng) (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m) (dBuVv/m) 8
8 .01319 45.86 Pk 16.6 1 -80 -17.44 45.2 65.2 -62.64 0-360
4 .02888 43.9 Pk 13.3 1 -80 -22.7 38.39 58.39 -61.09 0-360
1 .04628 43.23 Pk 11.8 1 -80 -24.87 343 54.3 -59.17 0-360
9 .18052 45.55 Pk 10.8 1 -80 -23.55 22.47 42.47 -46.02 0-360
5 .28073 41.71 Pk 10.7 1 -80 -27.49 18.64 38.64 -46.13 0-360
2 .3591 41.21 Pk 10.6 1 -80 -28.09 16.5 36.5 -44.59 0-360
3 59118 35.48 Pk 10.8 2 -40 6.48 32.17 - -25.69 0-360
6 94322 32.61 Pk 10.9 2 -40 3.71 28.11 - -24.4 0-360
7 13.5596 19.39 Pk 10.4 7 -40 -9.51 29.54 - -39.05 0-360
10 13.56171 16.97 Pk 10.4 7 -40 -11.93 29.54 - -41.47 0-360
Pk - Peak detector
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

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

10.3.

WORST CASE BELOW 30-1000MHz

QKTest Facility: JL Morrisville 2828 Dec 5 19:237:25
Roadiat=d Emissions - 3 Meters
= Projsct Number: 13274984
3 Clicaz: Rospberry P
Test Location: 5-3AC
Mede: 1Tx, GFSK, Warst Cose
75 Testsd by: 235€7/11993
55
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34 188 18686
Frecuercy (MHz2
Renge (M) FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Sups/flode abel Range (Hz) REU/UB Ref/Rttn  Jez/Avg Type Sucsp Pte ¥oupe/Mods Label
1:30-208 12868/ 14 9B PEAK/LgPurVicko  fmeesChuto) 4008 MiKA “erizartal 3:20c- 1080 28BN 97/10 EMLogPary ko ImecChuts)  BBD MK Forizomal

FCC Part 15C 36-1E@AMHz_with_3Es_for =CCI5. 247 .TST

Rev 9.5 18 Aug 2628

HORIZONTAL

geTest Foeility: L Morrisville 2628 Dec 5 19:237:25
Radiat=d Emizsions - 3 Meters
a5 Projsct Number: 13274984
Clienz: Raspberry P
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Nede: 1Tx, GFSK, Uarst Case
75 Testsd by: 235€7/11993
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Pts #Sups/Mads _abel Ronge (tHz) REW/UBLT Ref/Attn  Jez/Avg Type Sueep Pt #oupe/Node Lobel
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REPORT NO: R13274094-E6 DATE: 2021-08-19

FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2
Meter Corrected . . .
Marker Fr((e:nt:fzr;cy Reading | Det A.I(-gg;fnl)-“: Amp/Cbl (dB)| Reading | QPk Limit (dBuV/m) I\ll(erg)m l-\(z[l)r:ust)h H(i:ir;t Polarity
(dBuV) (dBuV/m) €
1 * *¥%121.0161| 29.84 Pk 20.1 -30.4 19.54 43.52 -23.98 | 0-360 99 H
2 * *¥%171.7742 | 39.56 Pk 17.9 -29.8 27.66 43.52 -15.86 | 0-360 299 H
4 * *¥%128.4555| 31.5 Pk 20.1 -30.2 214 43.52 -22.12 | 0-360 101 1
5 * *%171.8167 | 43.74 Pk 17.9 -29.8 31.84 43.52 -11.68 | 0-360 101 Vv
3 * *¥% 2494064 | 42.24 Pk 17.6 -29.1 30.74 46.02 -15.28 | 0-360 101 H
6 * *¥%247.6062 | 42.02 Pk 17.6 -29.2 30.42 46.02 -15.6 0-360 101 1
7 306.3138 44.46 Pk 19.7 -28.7 35.46 - - 0-360 199 1
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13274094-E6
FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19

IC: 20953-RPI1Z2

10.4. WORST CASE 18-26 GHZ

WKTest Facility: JL Morrisville

2822 Dec

"

22:32:14

Rodioted Emissions 3-Meters
1327498«

Projecz Numbs=r

135 Clicnt: Raspacrry Pi
Test Location: N-SAC
Mode:1Tx, GFSK , Wors: Cose
35 Tested by: 23567 / 11993
8!:
75 Peagk. Linit  (dBul/m)
‘e
~
3 55
o
N
s5.Avereas. Linit (dBul/m)
4K

1 " W
35

18

Frecuercy (GHz)

26 5

35

Renge (623 REU/UBI Ref/Attn  Det/v yre Suesp Pts  WSips/ode _abel Range (Gfi) RBU/UB Ref/Attn  Je=/Ava Type Sweep Pte fSupe/Moce  Label
1:18-26.5 IMC-64E/M B2 PEAKPi Ag®IB)  lGmeschuto) (8 M Sorizortal
FCC RSE 18_-o_26-56Hz_OTS.TST Rev 9.5 18 Aug 2028
1KTest Facility: JL Morrisville 2823 Dec I 22:52: 14
Rodioted Emissions 3-Meters
- Projecz Numb=r 132749084
12 Clicnt: Raspacrry Pi
Test Locotion: N-SAC
Mode:1Tx, GFSK , Wors: Cose
35 Tested by: 23567 / 11993
Slz
75 Peak..lixnit. LdBull/m).
‘e
> ~
3 s
o
Z
S5l fvereos Linit (dBu/n)
45 5

18

Frecuercy (GHz)

26 5
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2:18-26.5

ueep
THC-6dB)/ M 99/2 ERKPur Avg(RMS)  1Ensec(futa) 18k

MaKE
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REPORT NO: R13274094-E6

FCC ID: 2ABCB-RPIZ2

DATE: 2021-08-19
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 |[***19.35441| 48.36 | Pk 33.4 -40.7 41.06 54 -12.94 74 -32.94| 0-360 | 149 H
2 |***21.10503| 48.44 | Pk 34.2 -40.9 41.74 54 -12.26 74 -32.26 | 0-360 | 101 H
3 |***22.61292| 48.38 | Pk 36.1 -40.9 43.58 54 -10.42 74 -30.42 | 0-360 | 149 H
4 |***18.55347| 47.81 | Pk 33.2 -40.5 40.51 54 -13.49 74 -33.49| 0-360 | 150 \Y
5 |***20.99075| 49.02 | Pk 34.3 -41 42.32 54 -11.68 74 -31.68 | 0-360 | 250 \Y
6 |***22.39427| 48.05 | Pk 36.6 -41 43.65 54 -10.35 74 -30.35| 0-360 | 101 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13274094-E6 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)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both lines.
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

11.1.1. AC POWER LINE NORM

LINE 1 RESULTS

1BBTest Facility: UL-Morrisville 5 Dec 2828 21:49:46
Conducted RFI Uoltoge
“roject Number: 13274094
98 Client: Raspberry Pi
Test Location: COND 1
Mode: 1Tx, GFSK, UWorst Cose
80 Tested hy: 23567/46722
78
L 0P Uil 1t B
-
- 5B Ayerage Limit (dEOUI
=
3
s 42\4\h\ \V\Wmﬂ 1
3
- ‘UVA\ 1 5
) /\ ﬂ TR AL S
UL i i .
28
10 p\

Fr‘equemcg (MHz2

Range (MHz) REH/VBW Ref/4ttn  Det/fvg Mode Susep Pt #5wps/tode  Label Rangs ('Hz) REU/VBY af/Atbn  Dst/fvg Mode Sweep Ptz #Sups/Moce  Labsl
11 15-38 Sk (~fc) /- gz/18 Ple/fv 15/ 3tz 9951 1/URTT Line-L1

Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency X Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
1 .333 29.34 Pk 1 9.7 39.14 59.38 -20.24 - -
2 .333 25.74 Av 1 9.7 35.54 - - 49.38 -13.84
3 .627 22.65 Pk 0 9.8 32.45 56 -23.55 - -
4 .624 14.82 Av 0 9.8 24.62 - - 46 -21.38
5 1.029 21.46 Pk 0 9.8 31.26 56 -24.74 - -
6 1.047 11.94 Av 0 9.8 21.74 - - 46 -24.26
7 1.35 19.3 Pk 0 9.8 29.1 56 -26.9 - -
8 1.35 6.94 Av 0 9.8 16.74 - - 46 -29.26
9 6.291 20.32 Pk 1 9.9 30.32 60 -29.68 - -
10 6.354 9.84 Av 1 9.9 19.84 - - 50 -30.16
11 13.548 10.93 Pk 1 10 21.03 60 -38.97 - -
12 13.56 .81 Av 1 10 10.91 - - 50 -39.09
Pk — Peak Detector
Av — Average Detector
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REPORT NO: R13274094-E6 DATE: 2021-08-19
FCC ID: 2ABCB-RPIZ2 IC: 20953-RPI1Z2

LINE 2 RESULTS

HBBTESt Facility: UL-Morrisville 5 Dec 26208 21:49:46
Conducted RFI Uoltage
o il ey fa
Test Location: COND 1
Mode: 1Tx, GFSK, Worst Cose
80 Tested by: 23567/46722
78
—
Y 6P OF T T T B0
b
- 58 Average Limit (dEGUI
>
@ 13
T 4p =
14 s 17
@ A‘ﬂ\ 9 3 19 o
16 0 Vo
booiee 23
VOO i e GG
2R < i HLi-9 : . \u“
TR, AN
- " ~
]
15 1 16 30
Frequency (MHz)
Range (MHz) RBW/UBW Ref/3in  Det/fvg Mode Suesp Pis  #Swps/tode  Lobel Range (Hz) RBU/UBW Ref/fttn  Dat/fvg Mode Sueep Ptz #Sups/Moce  Label
Range 2: Line-L2 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuV) (dB) (dBuVv) (dB)
13 .309 31.26 Pk 1 9.7 41.06 60 -18.94 - -
14 .333 24.1 Av 1 9.7 33.9 - - 49.38 -15.48
15 423 23.14 Pk 1 9.8 33.04 57.39 -24.35 - -
16 447 16.04 Av 1 9.7 25.84 - - 46.93 -21.09
17 612 23.37 Pk 0 9.8 33.17 56 -22.83 - -
18 .612 11.57 Av 0 9.8 21.37 - - 46 -24.63
19 .99 20.19 Pk 0 9.8 29.99 56 -26.01 - -
20 .987 9.35 Av 0 9.8 19.15 - - 46 -26.85
21 6.759 21.98 Pk 1 9.9 31.98 60 -28.02 - -
22 6.756 14.29 Av 1 9.9 24.29 - - 50 -25.71
23 13.56 13.69 Pk 1 10 23.79 60 -36.21 - -
24 13.56 3.66 Av 1 10 13.76 - - 50 -36.24
Pk — Peak Detector
Av — Average Detector
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REPORT NO: R13274094-E6 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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