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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: iRobot Corporation
8 Crosby Drive
Bedford, MA 01730, USA

EUT DESCRIPTION: Dual Band Radio Module
MODEL.: AXGY1
SERIAL NUMBER: SS0040BWW, SS0040BHN, SS040B86 (PCB Unit), SS0040B59,
SS0040BXP, SS0040BHN
DATE TESTED: 2020-05-05 to 2020-06-02
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC By:
//—- -
¥l 4,1/_# e
W /4@ e

Jeffrey Moser Brian T. Kiewra

Operations Manager Project Engineer

Consumer Technology Division Consumer Technology Division

UL LLC UL LLC
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section

purposes only 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section

purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) 6dB BW Compliant None

15.247 (b) (3) RSS-247 5.4 (d) Output Power P
Reporting Per ANSI C63.10,

See Comment

Average power

purposes only

Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) PSD

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None
15.209, 15.205 RSS-GEN 8.9, 8.10 | Radiated Emissions

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions

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

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560, USA. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

12 Laboratory Dr. 2800 Perimeter Park Dr.

Site Code: 2180C

[ ] chamber ARTP [ ] North Chamber
[ ] Chamber C RTP X south Chamber

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

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1.METROLOGICAL TRACEABILITY

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

5.2.DECISION RULES

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

5.3.MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
RF output power, conducted 1.3 dB (PK)
0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 4.88 dB
Conducted Emissions (0.150-30MHz) - LISN 3.07 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.

5.4.SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

6. EQUIPMENT UNDER TEST
6.1.EUT DESCRIPTION

The EUT is a Dual band Radio module supporting 2.4WLAN and SWLAN as well as BT and
BLE. This report covers the BLE testing.

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 BLE - EXT ANT -0.48 0.90
2403 - 2480 BLE - PCB ANT 2.74 1.88

6.3.DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB and a flexible external antennas for diversity, with a maximum gain of
2.91 dBi (PCB) and 3.5 dBi (external).

6.4.SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v sapphire+0.0.0+qcs405-som1+0000
The test utility software used during testing was QRCT version: 4.0.00127.0.

6.5.WORST-CASE CONFIGURATION AND MODE

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

Radiated and AC mains emissions testing were performed using both antennas. Radiated
emissions test between 1-18 GHz was performed using 125Kbps and 2Mbps as worst-case
data rates while AC mains emissions was performed using the worst-case data rate based on
power.

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

Conducted testing was performed using PCB antenna port as worst-case at all data rates, with
the exception of power and duty cycle which were done on both antenna ports, and at all data
rates (125Kbps, 500Kbps, 1Mbps, and 2Mbps).

Worst-case data rates as measured were: 2Mbps
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

6.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T450 PC-OA2UQS PD97265NGU
Laptop Charger Lenovo ADLX65NCC2A 11S536200284271005380J8 NA
/0 CABLES
1/0 Cable List
# of Cable
C;:Ie Port Identical Co_rln_ne:tor Cable Type Length Remarks
: Ports yp (m)
1 Mains 1 Terminal Single conductor <3m Provides DC power to PCB
2 Antenna port 1 u.fl Coaxial <1m Cable to external antenna

SETUP DIAGRAMS

Please refer to R13179001-EP1 for setup diagrams
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

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

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 | 2020-08-08
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2019-07-16 | 2020-07-16
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0078 Waveguide Horn ETS Lindgren 3117 2019-10-28 | 2020-10-28
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
AT0076 ARA MWH-1826/B 2019-11-07 | 2020-11-07
26.5GHz
Gain-Loss Chains
S-SACO1 Ga'”"“g;ﬁ;ﬂg: 0.009- Various Various 2020-04-23 | 2021-04-23
Gain-loss string: 25- . .
S-SACO02 1000MHz Various Various 2020-04-23 | 2021-04-23
S-SACO03 Gain-loss string: 1- Various Various 2020-04-12 | 2021-04-12
S-SACO4 Gain-loss string: 18- Various Various 2019-03-23 | 2021-03-23
40GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2019-05-15 | 2020-05-15
SOFTEMI EMI Software UL Version 9.5 (2019-06-12)
Additional Equipment used
s/n 181474409 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
76022 DC Re%“diﬁs Power | oircuit Specialists| ~ CSI3005X5 N/A N/A
76021 DC Re%“diﬁs POWer | circuit Specialists|  CSI3005X5 N/A N/A
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

Test Equipment Used - Conducted Disturbance Emissions Test Equipment (Morrisville — Conducted 1)

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
CBL087 Coax cable, RG223, N- | p o nack | PE3W06143-240 | 2019-05-29 | 2020-05-29
male to BNC-male, 20-ft.
s/n 161024885 Environmental Meter Fisher Scientific 15-0770-963 2018-09-04 | 2020-09-04
LISN, 50-ohm/50-uH, 2-| Fischer Custom| FCC-LISN-50-25-2-
LISNO03 conductor, 25A Com. 01-550V 2019-08-19 | 2020-08-19
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521) 7GHz Schwarz ESCI7 2019-08-20 | 2020-08-20
TLOO1 Trans'e“g'dmfr’ 0.009-| " com-Power LIT-930A 2019-05-29 | 2020-05-29
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (2019-06-12)
76021 DC Power Supply  |Circuit Specialists CSI3005X5 NA NA
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqmlgl))ment Description Manufacturer Model Number Last Cal. Next Cal.
72822 (PRE0100902) Spectrum Analyzer Ag|lent_ E4446A 2020-01-02 | 2021-01-02
Technologies
PWMO004 Keysight
(PRE0137346) RF Power Meter Technologies N1911A 2019-08-23 | 2020-08-23
Peak and Avg Power .
PWS004 Sensor, 50MHz to Keysight E9323A 2019-08-23 | 2020-08-23
(PRE0126443) 6GHz Technologies
HI0090 Environmental Meter |Fisher Scientific 15-077-963 2019-06-17 | 2020-06-17
SN 181562858 Environmental Meter |Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04
76022 DC Regulated Power Circuit CSI3005X5 N/A N/A
Supply Specialists
Version 2020.3.11
SOFTEMI EMC Software UL and 2020 4.17 NA NA
76023 . Cincinnati Sub-

(EC0225) Temp/Humid Chamber Zero ZPH-8-3.5-SCT/AC | 2019-06-14 | 2020-06-14
SN 181474341 Environmental Meter |Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
30811 DC Regulated Power Tenma 72-6180A N/A N/A
Supply
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

8. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a

gated RF average-reading power meter)
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Emissions in non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 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: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9. ANTENNA PORT TEST RESULTS

9.1.0N TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10 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
BLE - EXT ANT 1Mbps 0.3914 | 0.6257 0.626 62.55% 4.07 2.555
BLE - EXT ANT 2Mbps 0.2052 | 0.6245 0.329 32.86% 9.67 4.873
BLE - EXT ANT 125Kbps 3.1000 | 3.7500 0.827 82.67% 1.65 0.323
BLE - EXT ANT 500Kbps 1.0700 1.8750 0.571 57.07% 4.87 0.935
BLE - PCB ANT 1Mbps 0.3914 | 0.6257 0.626 62.55% 4.07 2.555
BLE - PCB ANT 2Mbps 0.2052 | 0.6245 0.329 32.86% 9.67 4.873
BLE - PCB ANT 125Kbps 3.1100 | 3.7500 0.829 82.93% 1.63 0.322
BLE - PCB ANT 500Kbps 1.0700 1.8750 0.571 57.07% 4.87 0.935
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

DUTY CYCLE EXT ANT PLOTS

Agilent 15:55:13 May 5, 2028 L Measure %+ Agilent 15:56:56 May 5, 2028 L Measure
RPZUZ@ 4.17,40882, a Mkr3  625.7 psl AP2020.4.17,40882, a Mkr3  624.5 psl
Ref 26 dBm #Atten 38 dB 1.183 dB Meas Off Ref 26 dBm #Atten 38 dB -0.556 dB Meas Off|
#Peak ] T #Peak T
Log | | Log |
19 19
4B/ Channel Power 4B/ & Channel Power
Occupied BH Occupied BH
ACP Bl s - ACP
#+PAvg #+PAvg }
Center 2.448 890 GHz Span @ Hz N " Center 2.448 890 GHz Span @ Hz N "
Res BM 5 MHz WEBH 50 Mz Sweep 1.267 mo (1001 pro) || "I c,,a;;,'zg Res BM 5 MHz WEBH 50 Mz Sweep 1.267 mo (1001 pro) || "I c,,a;;,'zg
Marker Trace Type H fixis fAmplitude Marker Trace Type H fixis fAmplitude
iR (&) Time 125.4 ps -9.26 dBn iR (&) Time 125.4 ps -8.82 dBn
1. [&b] Ti 391.4 6.83 dB 1. [&b] Ti 285.2 6.48 dB
3; [&b] T:xz 125.4 :i -9.26 dBn Powerc%tnart 3; [&b] T:xz 125.4 :i -8.82 dBn Powerc%tnart
3a [&h] Time B25.7 ps 1.18 dB 3a [&h] Time B624.5 ps -8.56 dB
More| More|
1 of 2| 1 of 2|
| |
DUTY CYCLE - EXT ANT 1Mbps DUTY CYCLE BLE - EXT ANT 2Mbps
£ Agilent 15:46:59 May 5, 2020 Measure # Agilent 15:57:46 May 5, 2020 Measure
AP2620.4.17,46882, a Mkr3 3.75 ms} AP2620.4.17,46882, a Mkr3 1.875 ms}
Ref 26 dBm #Atten 30 dB -0.621 dB Meas Off Ref 26 dBm #Atten 30 dB -0.047 dB Meas Off
#Peak ‘ #Peak
Log [ Log
L s 58 Channel Power L < 9| % Channel Power
dB/ dB/
Occupied BH Occupied BH
ACP ACP
#PAvy #PAvy
Center 2.440 069 GHz Span @ Hz : : Center 2.440 969 GHz Span @ Hz : :
Res BH § MHz WBH 50 Mz Swoep 10 me (1091 o) || TUIH CATTISE Res BH § MHz #UBH 50 Mz Swsep 5 ms (1001 pro) || I CAITIET
Marker  Trace Type W Anis Anplitude Marker  Trace Type W Anis Anplitude
1R (&) Time 898 ps -6.60 dBn 1R (&) Time 1.865 ns -7.73 dBn
1. (&) Ti 31 8.87 dB 1. (&) Ti 1.67 8.1 dB
SE (&) T:x: 598 z: -6.60 dBn Powercitna; SE (&) T:x: 1.865 Q: -7.73 dBn Powercitna;
D (e8] Time 3.75 ns -A.62 dB D (e8] Time 1.875 ns -A.45 4B
More| More|
1 of 2| 1 of 2|
] ]
DUTY CYCLE — EXT ANT 125Kbps DUTY CYCLE — EXT ANT 500Kbps
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

DUTY CYCLE PCB ANT PLOTS

Agilent 16:65:56 May 5, 2628 L Measure %+ Agilent 16:06:58 May 5, 2028 L Measure
RPZWZ@ 4.17,40882, a Mkr3  625.7 psl AP2020.4.17,40882, a Mkr3  624.5 psl
Ref 26 dBm #Atten 38 dB 0.876 dB Meas Off Ref 26 dBm #Atten 38 dB -0.536 dB Meas Off
#Peak ] T #Peak T
Log ‘ | Log |
19 T 19
4B/ 3r 1 2 Channel Power 4B/ 3R x g Channel Power
Occupied BH Occupied BH
#+PAvg ACP #+PAvg ACP
Center 2.448 890 GHz Span @ Hz N " Center 2.448 890 GHz Span @ Hz N "
Res BM 5 MHz WEBH 50 Mz Sweep 1.267 mo (1001 pro) || "I c,,a;;,'zg Res BH § MHz WEBH 50 Mz Sweep 1.267 mo (1001 pro) || "I c,,a;;,'zg
Marker Trace Type H fixis fAmplitude Marker Trace Type H fixis Amplitude
iR (&) Time 125.4 ps -12.44 dBn iR (&) Time 125.4 ps -11.53 din
1. [&b] Ti 391.4 -1.12 dB 1. [&b] Ti 285.2 8.26 dB
3; [&b] T:xz 125.4 :i -12.44 dBn Powerc%tnart 3; [&b] T:xz 125.4 :i -11.53 dBn Powerc%tnart
3a [&h] Time B25.7 ps 6.88 dB 3a [&h] Time B624.5 ps -8.54 dB
More| More|
1 of 2| 1 of 2|
| |
DUTY CYCLE — PCB ANT 1Mbps DUTY CYCLE BLE - PCB ANT 2Mbps
& Agilent 16:03:42 May 5, 2020 Measure # Agilent 16:04:46 May 5, 2020 Measure
AP2620.4.17,46882, a Mkr3 3.75 ms} AP2620.4.17,46882, a Mkr3 1.875 ms}
Ref 26 dBm #Atten 30 dB -0.629 dB Meas Off Ref 26 dBm #Atten 30 dB -0.003 dB Meas Off
#Peak #Peak
Log Log
L P iz Channel Power L 3R : 3 Channel Power
dB/ dB/
Occupied BH Occupied BH
ACP ACP
#PAvy #PAvy
Center 2.440 069 GHz Span @ Hz : : Center 2.440 969 GHz Span @ Hz : :
Res BH § MHz WBH 50 Mz Swoep 10 me (1091 o) || TUIH CATTISE Res BH § MHz #UBH 50 Mz Swsep 5 ms (1001 pro) || I CAITIET
Marker  Trace Type W Anis Anplitude Marker  Trace Type W Anis Anplitude
1R (&) Time G988 ps -11.52 dBn 1R (&) Time 1.865 ns -11.36 dBn
1. (&) Ti a1l 8.2 dB 1. (&) Ti 1.67 8.26 dB
SE (&) T:x: 588 z: -11.52 dBn PowerC%tDaFt SE (&) T:x: 1.865 Q: -11.36 dBn PowerC%tDaFt
D (e8] Time 3.75 ns -A.43 dB D (e8] Time 1.875 ns -A.61 dB
More| More|
1 of 2| 1 of 2|
] ]
DUTY CYCLE — PCB ANT 125Kbps DUTY CYCLE — PCB ANT 500Kbps
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

9.2.1. BLE (125Kbps)

Page 16 of 99

ULLLC
12 Laboratory Dr., RTP, NC 27709, USA

TEL:(919) 549-1400

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

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0880
Middle 2440 1.0422
High 2480 1.0418
# Agilent 83:04:35 May 6, 2020 L Measure i Agilent 93:06:14 May 6, 2020 L Measure
| |
Ch Freq 2402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
AP2020.4.17,44389, AP2620.4.17,44389,
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 38 dB
#Peak I I ] Occupied BH #Peak ] ] I Occupied BH
e e
5 R Pl S Y s [t Ol
> < EY <
Offst 1 ACP| | offse [ T ACP
11.2 112 [T hd AT
dB ! — dB I —
: i ‘ ] Multi Carrier, ] i | } Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.448 008 GHz Span 2 MHz Power
#Res BH 15 kHz #UBH 47 kHz #Sween 100 ms (1001 prs) #Res BH 15 kHz #\JBH 47 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
1.9880 MHz ® dB -26.00 dB 1.0422 MHz * dB -26.00 dB
Transmit Freq Error 16.360 kHz 1”°{§ Transmit Freq Error -2.936 kHz ll‘lofrg
% dB Bandwidth 1.168 MHzx E % dB Bandwidth 1.238 MHz* o
| |
% Agilent B8:18:14 May 6, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2626.4.17,44389,
Ref 28 dBm #Atten 30 dB
#Peak I T T T Dccupied BH
Log I | | |
10 I —
dB/ 3 i -
Offst [ ] ACP
112 [ Pl
4B | |
I I Multi Carrier
Center 2.439 808 GHz Span 2 MHz Power
#Res BH 15 kHz #UBH 47 kHz #5weep 100 ms (10081 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
1.0418 MHz % dB  -26.00 dB
Transmit Freq Error  1.115 kHz 1M°fr§
® dB Bandwidth 1.216 MHz* v
|




REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.2.2. BLE (500Kbps)

HIGH CHANNEL
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ULLLC
12 Laboratory Dr., RTP, NC 27709, USA

TEL:(919) 549-1400
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Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0220
Middle 2440 1.1283
High 2480 1.0254
Agilent 98:14:44 May &, 2620 L Measure 4 Agilent B3:32:57 May B, 2020 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
AP2020.4.17,44389, AP2629.4.17,44389,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak I I ] Occupied BH #Peak ] ] I Occupied BW
e o
# i H &/ | i
EY < Y <
Offst ACP) | ofrse ACP
11.2 11.2 |
dB . — d | —

! | ! | Hulti Carrier, t i | ! } Multi Carrier
Center 2.482 000 GHz Span 2 MHz Power Center 2.440 008 BHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 prs) #Res BH 18 kHz #YBH 56 kHz #3weep 100 ms (1891 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF, Occupied Bandwidth Occ BH Z Pwr  99.00 7 CCDF
1.0220 MHz ® dB -26.08 dB 1.1283 MHz % dB -26.068 dB
Transmit Freq Error  389.198 Hz 1”°{§ Transmit Freq Error  -2.784 kHz ll‘lofrg
% «B Bandwidth 1.246 MHzx E % dB Bandwidth 1.326 MHz* o
| |
3 Agilent 98:41:23 May 6, 2029 L Measure
|
Ch Freg 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 |
Channel Pover
AP2020.4.17,44389,
Ref 28 dBm #Atten 30 dB
#Peak I I Occupied B
Log | !
10 2 AL &
dB/ > <
Offst [ ACP
11.2
dB _ _
i Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sneep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.0254 MH=z ®dB -26.00 dB
Transmit Freq Error  1.135 kHz 1I‘Iofr§
% dB Bandwidth 1.247 MHzx i
|




REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.2.3. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0259
Middle 2440 1.0253
High 2480 1.0270
Agilent 98:43:14 May &, 2620 L Measure 4 Agilent 83:52:43 May B, 2020 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
AP2020.4.17,44389, AP2629.4.17,44389,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak I I I ] ] Occupied BH #Peak ] ] ] I I Occupied BW
Log | I | 1 | Log | | ! | |
312/ < l LG !......‘.’ ig/ X “ Il T d
> <
Offst [ TN i ACPl | oftae — oL 1 ACP
11.2 IS | 11.2 R 1, L)
4B I I & | | |
] } ] Hulti Carrier, ! } } Multi Carrier
Center 2482 098 GHz Span 2 Mz Power Center 2.440 080 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 prs) b S #Res BH 18 kHz #YBH 56 kHz #3weep 100 ms (1891 pts) b S
ower Stat ower Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF, Occupied Bandwidth Occ BH Z Pwr  99.00 7 CCDF
1.8259 MHz x dB -26.89 dB 1.8253 MHz x B -26.60 dB
Transmit Freq Error  13.997 kHz 1”°{§ Transmit Freq Error  14.683 kHz ll‘lofrg
% «B Bandwidth 1.242 MHzx E % dB Bandwidth 1.237 MHz* o
| |
3 Agilent 98:59:35 May 6, 2029 L Measure
|
Ch Freg 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 |
Channel Pover
AP2020.4.17,44389,
Ref 28 dBm #Atten 30 dB
#Peak I I I I I Occupied B
Log | l |
10 [
dB/ E) | ra
i 1l ACP
11.2 !
4B | I
i i | | | I I Multi Carrier
Center 2.430 008 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sneep 100 ms (1001 pts) . s
ower Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.0270 MHz ® dB -26.00 dB
Transmit Freq Error  13.283 kHz 1I‘Iofr§
% dB Bandwidth 1.248 MHzx* i
|
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.2.4. BLE (2Mbps)

HIGH CHANNEL
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Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 2.2727
Middle 2440 2.0374
High 2480 2.0429
3 Agilent 09:11:40 May 6, 2020 L Measure ¥ Agilent 89:15:54 May 6, 2020 L Measure
| |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
AP2020.4.17,44359, AP2629.4.17,44389,
Ref 28 dBm #Atten 30 dB Ref 26 dBm #ftten 30 dB
#Paak T T I Occupied BH #Peak Dccupied BH
Log [ I 1 Log
18 18
dB/ > < 4B/ > =
Offst i RCPl | oskst . ACP
11.2 it 11.2
dB ey L e A I - - dB e P - -
i | ‘ i | Multi Carrier| I ! | i ! } i I } ; Multi Carrier
Center 2.482 080 GHz Span 5 MHz Power Center 2.440 608 GHz Span 5 MHz Power
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1661 pts) #Res BH 36 kHz #\BH 91 kHz #Sweep 100 ms (1061 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
22727 MHz ® dB  -26.00 dB 20374 MHz ® dB -26.00 dB
Transmit Freq Error  96.751 kHz 1M°{§ Transmit Freq Error 23436 kHz 1Mofr§
% dB Bandwidth 2.563 MHz* B % dB Bandwidth 2.374 MHz* v
| |
¢ Agilent 89:20:06 May 6, 2028 L Heasure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2626.4.17,44389,
Ref 28 dBm #Atten 39 dB
#Peak I I I Occupied BW
Log | ! |
dB/ > B <
Offst ACP
{ | | } | i i i i Multi Carrier,
Center 2,460 088 GHz Span 5 HHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ CCDF
20429 MHz ® dB -26.90 dB
Transmit Freq Error  21.365 kHz 1M°fr§
% dB Bandwidth 2.367 MHzx v
|




REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.3.6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

9.3.1. BLE (125Kbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6780 0.5
Middle 2440 0.6840 0.5
High 2480 0.6690 0.5
# Agilent 87:58:28 May 6, 2020 L Measure ¥ Agilent 98:95:46 May 6, 2020 L Measure
AP2020.4.17,44389,M0R-CONT a Mkrl 678 kHz] AP2B29.4.17,44389, a Mirl 684 kHz|
Ref 38 dBm #Htten 40 dB 2.821 dB Meas Off Ref 36 dBm #Atten 40 dB 0.135 dB Meas Off
#Peak #Peak
Log Log
16 18
ey Channel Power| Y Channel Power
Offst Dffst
1.2 . 11.2 N X
d8 £ 63 Occupied BW dB P/ R Y Occupied BH
ol ]
s n
m 1
WPhivs ACP “Plivs ACP
20 28
4 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 FS — Power
AR AA
£ £fx
Power Stat Power Stat
Froik 58k
Sup CCDF Sun CCDF
Conter 2.402 000 GHz Span 3 Mz 1”‘0’{‘3 Center 2.046 060 GHz Span 3 Mz 1"‘0’{‘;
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL

3 Agilent 98:09:49 May 6, 2029 L Measure
AP2020.4.17,44389, a Mkrl 669 kHz
Ref 30 dBm #Atten 40 dB -0.037 dB Meas OFf
#Peak
Log
10 Channel Power
dB/
Offst
11.2 T i
dB P 3 Occupied BH
ul}
-2.0
dBm
ACP

#PAvg
280
ML 52 Multi Carrier,
$3 F Power|

AR
£ Power Stat
>50k CCDF
Swp
Center 2.450 080 CHz Span 3 Mz 1”‘0’{2

#Res BH 100 kHz

#UBK 380 kHz

Sweep 1 ms (1881 pts)

HIGH CHANNEL
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.3.2. BLE (500Kbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6930 0.5
Middle 2440 0.6720 0.5
High 2480 0.6930 0.5
# Agilent 08:14:18 May 6, 2020 L Measure ¥ Agilent 98:32:32 May 6, 2020 L Measure
AP2020.4.17,44389, a Mkrl 693 kHzl APzB29.4.17,44389, a Mkrl 672 kHz|
Ref 38 dBm #Htten 40 dB -1.332 dB Meas Off| Ref 36 dBm #Atten 40 dB 0.124 dB Meas Off|
#Peak #Peak
Log Log
16 18
ey Channel Power| 4B/ Channel Pover
Offst Offst
11.2 1R i 11.2 L 1
dB Occupied BW dB Occupied BH
ol DI
s n
m 1
WPiivg ACP “Ffive ACP
28 28
ML S Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
£ £fx
Power Stat Power Stat
50k 50k
S CCOF| | |smm CCOF
Center 2.462 G0 GHz Span 3 Mz 1”‘0’{3 Center 2.040 00D GHz Snan 3 Mz 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 63:40:57 May 6, 2028 L Measure
AP2629.4.17,44389, a Ml 693 kHz|
Ref 38 dBm #Atten 40 dB -0.275 dB Meas Off
#Peak
Log
18
4B/ Channel Power
Offst
11.2 1 1
dB Occupied B
ul}
B
il
“PRug ACP
28
ML 52 Multi Carrier
$3 F Power
AA
f;;gk Power Stat
S CCDF|
Center 2.450 030 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.3.3. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6660 0.5
Middle 2440 0.6570 0.5
High 2480 0.6600 0.5
% Agilent 08:47:49 May 6, 2020 L Measure 3 Agilent 88:52:17 May 6, 2020 L Measure
AP2020.4.17,44389, a Mkrl 666 kHz] AP2629.4.17,44389, a Mirl 657 kHz|
Ref 30 dBm #Atten 46 dB 0,100 dB Meas Off| Ref 30 dBm #Rtten 49 dB -0.715 dB Meas Off
#Peak #Peak
Log Log
18 18
A8/ Channel Power| dB/ Channel Power
Offst Offst
112 i L 1.2 1R A
dB v Occupied BW dB 4 Occupied BH
] ul}
B &
m m
WPivg ACP “Pvs ACP
20 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 RS Power|
AR AA
?;;)@k Power Stat f;%k Power Stat
Sop CODF| | [5n CCDF|
Center 2.462 008 GHz Span 3 Mz 1”‘0’{‘3 Center 2.440 060 GHz Snan 3 Wz 1"‘0’{2
#Res BH 108 kHz #UBH 366 kHz Sweep 1 ms (1001 pts) #Res BH 166 kHz #YBH 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
5 Agilent 8:59:09 May 6, 2029 L Measure
AP2620.4.17,44389, a Mkrl 666 kHz
Ref 3@ dBm #Atten 40 dB -1.895 dB Meas Off
#Peak
Lag
10 Channel Power
dB/
Offst
11.2 i i
dB Occupied BH
ul}
5
i
. ACP
28
ML 52 Multi Carrier
53 F Power
AA
g%k Power Stat
Sop CCDF|
Center 2.4%8 800 GHz Span 3 Mz hore
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.3.4. BLE (2Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 1.0530 0.5
Middle 2440 1.0410 0.5
High 2480 1.0740 0.5
# Agilent 09:11:15 May 6, 2020 L Measure ¥ Agilent 89:15:28 May 6, 2020 L Measure
AP2020.4.17,44389, a Mkrl 1.853 MHZ] APzB29.4.17,44389, a Mkrl 1.941 MHz]
Ref 38 dBm #Htten 40 dB 0.921 dB Meas Off| Ref 36 dBm #Atten 40 dB 0.521 dB Meas Off|
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power Y annel Power,
Offst Offst
11.2 18 1 11.2 1R 1
dB kg Occupied BW dB ! Occupied BH
ul} 0]
0.4 06
dBm dBm
WPiivg ACP “Ffive ACP
28 28 -
ML 52 Multi Carrier ML 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
£ Power Stat £ Power Stat
50k CCDF 50k CeDF
Swp Swp
Center 2.462 G0 GHz Span 3 Mz 1”‘0’{3 Center 2.040 00D GHz Snan 3 Mz 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
3% Agilent 69:19:40 May 6, 2028 L Measure
AP2629.4.17,44389, a Mkrl 1.074 MHz
Ref 38 dBm #Atten 40 dB 0.390 dB Meas Off
#Peak
Log
1o Channel P
ey annel Power,
Offst
11.2 P 5
dB Occupied BW
ul}
1.2
dBm
ACP
#PAvg
28
ML 52 Multi Carrier
33 5 Power
AA
f;;gk Power Stat
Snp CCDF]
Center 2.450 030 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
|

HIGH CHANNEL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.4.0UTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.39 dB (including 10.49 dB pad and 0.9 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

9.4.1. BLE (125Kbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -1.08 30 -31.080
Middle 2440 -2.19 30 -32.190
High 2480 -0.64 30 -30.640
PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 212 30 -27.880
Middle 2440 1.65 30 -28.350
High 2480 2.62 30 -27.380
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.4.2. BLE (500Kbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading

(MHz) (dBm) (dBm) (dB)
Low 2402 -1.10 30 -31.100
Middle 2440 -2.16 30 -32.160
High 2480 -0.61 30 -30.610

PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 2.10 30 -27.900

Middle 2440 1.57 30 -28.430

High 2480 2.61 30 -27.390
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.4.3. BLE (1Mbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading

(MHz) (dBm) (dBm) (dB)
Low 2402 -1.10 30 -31.100
Middle 2440 -2.20 30 -32.200
High 2480 -0.60 30 -30.600

PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 213 30 -27.870

Middle 2440 1.53 30 -28.470

High 2480 2.58 30 -27.420
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1

IC: 6652A-AXGY1

9.4.4. BLE (2Mbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading

(MHz) (dBm) (dBm) (dB)
Low 2402 -0.93 30 -30.930
Middle 2440 -1.98 30 -31.980
High 2480 -0.48 30 -30.480

PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 2.32 30 -27.680

Middle 2440 1.81 30 -28.190

High 2480 2.74 30 -27.260
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.5.AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.39 dB (including 10.49 dB pad and 0.9 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

9.5.1. BLE (125Kbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.492
Middle 2440 -2.56
High 2480 -0.997
PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 1.842
Middle 2440 1.221
High 2480 2.294
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.5.2. BLE (500Kbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.494
Middle 2440 -2.547
High 2480 -0.97
PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 1.804
Middle 2440 1.256
High 2480 2.316
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.5.3. BLE (1Mbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.484
Middle 2440 -2.561
High 2480 -0.982
PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 1.793
Middle 2440 1.232
High 2480 2.3
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.5.4. BLE (2Mbps)

EXTERNAL ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.531
Middle 2440 -2.593
High 2480 -1
PCB ANTENNA
Tested By: 44389
Date: 2020-06-02
Channel Frequency AV power
(MHz) (dBm)
Low 2402 1.723
Middle 2440 1.209
High 2480 2.293
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

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.

9.6.1. BLE (125Kbps)

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBmV3kHz) (dB)
Low 2402 0.152 8 -7.85
Middle 2440 -0.425 8 -8.43
High 2480 1.076 8 -6.92
# Agilent 07:59:55 May 6, 2020 L Measure ¢ Agilent 95:07:17 May 6, 2020 L Measure
AP2020.4.17,44389,M0R-CONL Merl 2.402 250 GHz APzB29.4.17,44389, Mkrl 2.439 748 GHz
Ref 38 dBm #Htten 40 dB 8.152 dBm Meas Off Ref 36 dBm #Atten 40 dB -0.425 dBm Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
dB/ dB/
Offst 0ffst
11.2 3 1.2 L
dB Occupied BW dB Occupied BH
ol ]
. E
m 1
WPiivg ACP “PFiv ACP
108 168
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
£ £fx
Power Stat Power Stat
50k 50k
o CCOF| | |smm CCDF
Conter 2.462 000 GHz Span 2 Mz 1”‘0’{3 Center 2.040 060 GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz +WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 68:11:17 May 6, 2028 L Measure
AP2629.4.17,44389, Mkrl 2.479 748 GHz
Ref 38 dBm #Atten 40 dB 1876 dBm Meas OFf
#Peak
Log
19
dB/ Channel Power
0ffst T
11.2 o
dB Occupied BH
ul}
2
il
#PAvg S RCP
108
Ml 52 Multi Carrier
$3 FS Power|
AA
f;;gk Power Stat
S CCDF|
Center 2.450 000 CHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBW 8.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.6.2. BLE (500Kbps)

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBnv3kHz) (dB)
Low 2402 0.083 8 -7.92
Middle 2440 -0.495 8 -8.50
High 2480 1.061 8 -6.94
#  Agilent 08:15:48 May 6, 2620 L Measure i Agilent 83:33:59 May 6, 2020 L Measure
AP2020.4.17,44359, Mkrl 2.481 743 GHz AP2629.4.17,44389, Mkrl 2.439 748 GHz
Ref 38 dBm #Htten 40 dB 8883 dBm Meas Off| Ref 36 dBm #fAtten 40 dB -8.495 dBm Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
1.2 R 11.2 1
dB Occupied BW dB Occupied BH
] o}
i it
m 1
WPiivg ACP “Ffive ACP
108 198
ML S Multi Carrier ML 52 Multi Carrier,
53 RS Power 53 FS Power
AR AA
£h: £(6):
Power Stat Power Stat
50k 50k
i CCOF| | |son CCDF
Center 2402 G0 GHz Span 2 Mz 1”‘0’{3 Center 2.499 BUB Gz Snan 2 Wiz 1"‘;{2
#Res BH 3 kHz +WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 68:42:26 May 6, 2028 L Measure
AP2629.4.17,44389, Mkrl 2.479 748 GHz
Ref 3@ dBm #Atten 40 dB 1.961 dBm Meas Off|
#Peak
Log
18
4B/ Channel Power
Offst .
11.2 &
dB Occupied BW
u}
i "t
il
#PAva ACP
198
ML 52 Multi Carrier
53 F - Power
AA
£fx
Power Stat
550k
Sup CCDF
Center 2.450 000 GHz Span 2 Wiz 1”‘0’{3
#Res BH 3 kHz #YBW 9.1 kHz  Sweep 212.3 ms (1081 pts)
|

HIGH CHANNEL
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.6.3. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -8.306 8 -16.31
Middle 2440 -8.867 8 -16.87
High 2480 -7.325 8 -15.33
3 Agilent 83:49:16 May 6, 2020 L Measure 3 Agilent 98:53:54 May 6, 2020 L Measure
AP2020.4.17,44389, Merl 2.4081 978 GHz AP2629.4.17,44389, Mkrl 2.439 978 GHz
Ref 30 dBm #Atten 46 dB -8.366 dBm Meas Off| Ref 30 dBm #Rtten 49 dB -8.867 dBm Meas Off
#Peak #Peak
Log Log
18 18
A8/ Channel Power| dB/ Channel Power
Offst Offst
11.2 11.2
dB 4 Occupied BW dB B Occupied BH
] ul}
; 3-@
m m
WPivg ACP “Pvs ACP
108 188 vl
ML §2 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 RS Power|
AR AA
?;;)@k Power Stat f;%k Power Stat
Sop CODF| | [5n CCDF|
Center 2.402 000 GHz Span 2 Mz 1”‘;{3 Center 2.046 060 GHz Span 2 Wz 1"‘0’{‘2’
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1681 pts) #Res BH 3 kHz #YBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
¥ Agilent 09:00:38 May 6, 2029 L Measure
AP2620.4.17,44389, Mkrl 2.479 978 GHz
Ref 3@ dBm #Atten 40 dB -7.325 dBm Meas Off
#Peak
Lag
ég/ Channel Power
Offst
11.2
dB 1 Occupied BH
ul}
:
i
. ACP
168
ML 52 Multi Carrier
53 F Power
AA
g%k Power Stat
Sop CCDF|
Center 2.4%8 860 GHz Span 2 Mz hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.6.4. BLE (2Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -11.825 8 -19.83
Middle 2440 -12.347 8 -20.35
High 2480 -10.814 8 -18.81
% Agilent 89:12:42 May 6, 2020 L Measure % Agilent BA16:56 May 6, 2020 L Measure
AP2020.4.17,44389, Mkrl 2.4681 958 GHz] AP26820.4.17,44389, Mkrl 2.4339 958 GHz
Ref 38 dBm #Htten 40 dB -11.825 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -12.347 dBm Meas Off|
#Peak #Peak
Log Log
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BW dB Occupied BH
Dl 1 ul] 1
. z-@ i
m m
WPivg ACP “Pvs ACP
160 BT T 11110 S L | A A (N SN S LRIV
ML 52 Multi Carrier| ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
£ £0f
50k Powerc%t;; 550k PowercSct[z]al_E
Swp Srp
Center 2.462 G0 BHz Span 2 Mz 1”‘0’{3 Center 2.048 088 GHz Snen 2 WHz 1"‘0’{‘;
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 09:21:13 May 6, 2020 L Measure
AP2626.4.17,44389, Mkrl 2.479 958 GHz
Ref 3@ dBm #Atten 46 dB -16.514 dBm Meas Off
#Peak
Lag
18
4B/ Channel Power
Offst
11.2
dB Occupied BW
ol 5
2
m
WPhvg T | ACP
168 ML
ML 52 Multi Carrier,
S3F Power,
AA
£0f)
Power Stat
550k
Som CCOF
Center 2.450 000 CHz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.7.CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.7.1. BLE (125Kbps)

Agilent B8:00:21 May 6, 2020 L Measure Agilent 98:01:12 May 6, 2020 L Measure
AP2020.4.17,44389,M0R-CONL Mkrl 2.482 0@ GHz] AP2629.4.17,44383,MOR-CONL Mkrd  24.783 GHz|
Ref 38 dBm #Htten 40 dB 5.97 dBm Meas Off| Ref 36 dBm #fAtten 40 dB —28.878 dBm Meas Off|
#Peak #Peak ‘
Log Log I
L Channel Power| La 5 Channel Power
dB/ dB/
Offst Offst
1.2 11.2 —
dB Occupied BW dB & Occupied BH
] ] o} 3, Wy
-14.0 8 -14.8 gt
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2,400 00 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CLOBL proy || "I cg{,u:? #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || TIE C;';:::ﬁ
Marker  Trace Type % Axiz Anplitude Marker  Trace Type ¥ s Anplitude
1 1y Freq 2.482 8@ GHz 5.97 dBnm 1 (&5 Frag 2.482 GHz 2.71 dBm
2 1) Fi 2.466 8@ GH: -42.68 db 2 1y F 4.884 GH: -39.35 dB
3 1) F::zg 2.397 58 BH: -48.32 HE: Powerc%tna; 3 1y F:z; 7.286 EH; -36.95 dEz Powercsctnag
4 (&5 Frag 24.789 GHz -28.87 dBm
More| More
lof2 1of2
| |
# Agilent 83:07:43 May 6, 2020 L Measure 4 Agilent B3:98:34 May B, 2020 L Measure
AP2020.4.17,44389, Mkrl 2.448 03 GHz| AP2629.4.17,44389, Mkrd  24.757 GHz|
Ref 38 dBm #Htten 40 dB 4.43 dBm Meas Off Ref 36 dBm #Atten 40 dB —29.968 dBm Meas Off
#Peak #Peak [
Log Log I
1e Channel Power| 16 & Channel Power
dB/ dB/
Dfst 3 Dffst
1.2 1.2 —
dB Occupied BW dB & Occupied BH
] ul} z by W
156 156 G
dBm dBm
#PAvg ACP #PAvy ACP
ML S0 . : Start 30 MHz Stop 26.608 GHz . :
5 F Hulti cg{,ug #Res BH 100 kHz WBH 300 Kz Sweep 2482 5 (8152 prsy || TN ng;,':;
an Marker  Trace Type W Ais Anplitude
£0F): 1 [&¥] Freg 2.448 GHz 2.61 dBm
- Power Stat 2 (&5 Frag 4.880 GHz -40.12 dBm Power Stat
250k 3 1y Fre 7.328 GHz -38.79 dBm
Swp CCDF 1 1y Fre; 24,757 GHz ~29.86 dBu CCDF
Center 2440 08 Bz Span 16 Tz fore Jtore
#Res BH 108 kHz #YBH 300 kHz Sweep 1 ms (1001 pts)
| |
Agilent 88:11:43 May 6, 2628 L Measure 3 Agilent B3:12:34 May B, 2020 L Measure
AP2a20.4.17,44389, Mkrl 2.488 88 GHZ AP2020.4.17,44389, Mkrd 24.703 GHz
Ref 38 dBm #Htten 40 dB 6.98 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -29.348 dBm Meas Off|
#Peak #Peak ‘
Log . Log I
10 Channel Power]| 10 Channel Power
dB/ dB/
Offst Offst
1.2 11.2 —
dB Occupied BW dB & Occupied BH
] z ul} 2 2
551;3'@ % Eém i i
il I
ACP ACP
#PAvg #PAvg
Center 2.483 50 GHz Span 18 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 108 kHz #UBH 300 khz Swoep 1 ms CLOBL groy || TN c;;:;g #Res BH 100 kHz WBH 300 KHz  Sweep 2482 5 (8152 prsy || IO c;;::::
Marker Trace Typa i Axie Amplitude Marker Trace Type ¥ Axis Anplitude
1 1) Freq 2.486 88 GHz 6.98 dBm 1 1y Freq 2.4868 GHz 4.83 dBm
2 [¢5) Fi 2.487 82 GH: -48.72 dB 2 (&b} F 4,966 GH: -42.62 dB
3 (&5 F:: 2.483 5@ EH; -42.83 dB: POWEI‘C%IDBI‘E 3 (&5 F:a 7.448 GH; -30.74 dEx POWEI’CSCtDaFt
4 (&5} Freg 24.783 BHz -28.34 dBm
More More
1 0f 2 1 of 2)
| |
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.7.2. BLE (500Kbps)

Agilent 98:16:14 May &, 2620 L Measure 4 Agilent B3:17:05 May B, 2020 L Measure
AP2026.4.17,44359, Mkrl 2.481 75 GHZ] AP2620.4.17,44385, Mkrd 24.7660 GHz
Ref 30 dBm #Atten 40 dB 5.24 dBm Meas Off Ref 38 dBn #0itten 40 dB —28.616 dBm Meas Off
#Peak #Peak [
Log " Log ]
10 < 10
ey Channel Power| B/ Channel Power
Offst Offst
11.2 1.2 —]
dB Occupied BW dB & Occupied BH
ol z ol I .
“13.8 —13.8 S S i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz SUBH 300 khz Swoep 1 ms (101 proy || 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 Fis Anplitude
1 1) Freq 2.481 75 GHz B.24 dBm 1 (5] Freq 2,482 GHz 5.27 dBm
2 1 Fi 2.406 B8 GH. -42.52 dB 2 (e8] F 4.884 GH. -39.77 dB
3 @ Frea 21329 87 GH: “42.38 b Powerc%tg; 3 45 Freq 71206 otz 3053 de PowercSctDal_E
4 (5] Freq 24,768 GHz -28.62 dBm
More More
1of 2 1of2
| |
Agilent 23:36:22 May 11, 2020 L Measure 35 Agilent 23:38:33 May 11, 2020 L Measure
AP2020.3.11,40882,M0R-CONZ Mkrl 2.438 75 Giig AP2020.3.11,48532,M0R—CON2 Mkrd 24,757 GhZ
Ref 38 dBm #Atten 40 dB 6.93 dBm Meas Off| Ref 38 dBm #ftten 49 dB —28.666 dBm Meas Off|
#Peak #Peak ‘
Log Log I
L Channel Power| Lo Channel Power
a8/ . dB/
Offst <@ Offst
1.2 1.2 —
dB Occupied BH dB & Occupied BH
] i} B ~ WA
-13.1 -13.1 it i
dBm dBm
ACP ACP
#PAvg #PAvy
ML 52 : : Start 30 MHz Stop 26.888 GHz : :
5 F Hulti c;;m:ﬁ #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || TV c;;:::;
Jard Marker  Trace Type ¥ fixis finplitude
£ — Ll S s
b5k ower Stat 3 < Freq 7328 6o 25105 dom ower Stat
Swp CCOF 1 o Freq 24757 G 2667 dem CCDF|
Center 2440 48 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #BH 306 kHz Sweep 1 ms (1681 pts)
| |
Agilent B8:42:52 May 6, 2020 L Measure ¥ Agilent 95:43:43 May 6, 2020 L Measure
FP2820.4.17.44359, Merl 2473 75 GHZ APZ0Z0.4.17,44359, Mhrd 25591 GHz
Ref 38 dBm #Htten 40 dB 7.19 dBm Meas Off Ref 36 dBm #Atten 40 dB —-28.616 dBm Meas Off
#Peak #Peak ‘
Lng 1 Log 1
1g Channel Power| 16 Channel Power
dB/ dB/
Dffst 0ffst
11.2 11.2
d& Occupied BH dB 3l occupied BW
i} 2 u]] z
PY & 128 e
dBm dBm
WP ACP “Pfiv ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
wRes BH 10 kHz #UBH 308 KHz Sweep 1 ms (1601 prs) || UM cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (8192 pry || TN CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.479 75 GHz 7.19 dBm (&5 Frag 2.480 GHz 4.83 dBm
2 (&5 Fra 2.485 35 GHz -48.63 dBm 2 (&5} Fre 4.860 GHz -41.27 dBm
3 1) Frgg 2.483 5H GHz -42.18 dBm Powerc%ibag 3 (5] Fre; 7.448 GHz -38.47 dBm PowercsctDaFt
4 [&¥] Freg 25,591 BHz -28.62 dBm
More| More
1of2 1of2
| |
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.7.3. BLE (1Mbps)

Agilent 98:49:42 May &, 2620 L Measure 4 Agilent B3:50:33 May B, 2020 L Measure
AP2020.4.17,44389, Mkrl 2,462 01 GH] AP2620.4.17,44385, Mkrd 24.808 GHz
Ref 30 dBm #Atten 40 dB 5.40 dBm Meas Off Ref 30 dBm #Atten 40 dB ~29.893 dBm Meas Off
#Peak [ #Peak [
Log T Log ]
10 10
ey Channel Power| B/ Channel Power
Offst Offst
1.2 11.2 —]
dB Occupied BW dB I Occupied BH
ol 3 ol I a
-136 -13.6 i g
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz SUBH 300 khz Swoep 1 ms (101 proy || 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 Fis Anplitude
1 1) Freq 2.482 81 GHz 6.4 dBm 1 1y Freq 2.482 GHz 5.52 dBm
2 1 Fi 2.406 B8 GH. -41.79 dB 2 (e8] F 4.884 GH. -41.33 dB
3 &5 Frea 21328 36 GH: “39.68 b Powerc%tg; 3 o> Freq 7,206 otz “aa dem PowercSctDal_E
4 1y Freq 24.888 GHz -29.89 dBm
More More
1of 2 1of2
| |
Agilent 93:54:20 May 6, 2020 L Measure ¥ Agilent 88:55:11 May 6, 2020 L Measure
AP2020.4.17,44359, Mkrl 2.448 91 GHz] AP2629.4.17,44389, Mkrd  24.738 GHz|
Ref 38 dBm #Atten 40 dB 5.76 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.918 dBm Meas Off|
#Peak #Peak ‘
Log Log I
L Channel Power| Lo 3 Channel Power
a8/ dB/
Offst Offst
1.2 11.2 —
dB Occupied BH dB & Occupied BH
] i} z > i
-14.2 -14.2 e G
dBm dBm
ACP ACP
#PAvg #PAvy
ML 52 : : Start 30 MHz Stop 26.888 GHz : :
5 F Hulti c;;m:ﬁ #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || TV c;;:::;
anl Marker  Trace Type W Awis finplitude
£ — e m e b b —
58k ower Stat 3 1) Freq 7320 B Za6i53 dem ower Stat
Snp CCOF 4 8 Freq 24738 B 26,92 de CCDF|
Center 2440 48 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #BH 306 kHz Sweep 1 ms (1681 pts)
| |
Agilent 89:01:84 May 6, 2020 L Measure ¥ Agilent 89:01:55 May 6, 2020 L Measure
AP2azp.1.17,11353, Mkl 2438 08 GAz AP2020.4.17,49389, M4 24.79% GHz
Ref 38 dBm #Htten 40 dB 7.39 dBm Meas Off Ref 36 dBm #Atten 40 dB —29.402 dBm Meas Off
#Peak #Peak ‘
Log n Log 1
1g Channel Power| 16 5 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BW dB & Occupied BH
Dl z i] 7 e e
126 1256 ot
dBm dBm |
WP ACP »Pﬂvgl ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz HIBH 300 khz Swoep 1 ms (1081 pioy || I cg{,ug; #Res BH 108 kHz WEN 300 KHz Swesp 2482 5 (8192 proy || I CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.488 8@ GHz 7.39 dBn (&5 Frag 2.480 GHz 4.85 dBm
2 (&5 Fra 2.485 B1 GHz -48.61 dBn 2 (&5} Fre 4.860 GHz -42.59 dBm
3 1) Frgg 2.483 58 GHz -43.29 dBm Powerc%tna'; 3 1y Fr’e; 7.448 GHz -38.18 dBm PowercsctDaFt
4 [&¥] Freg 24.798 GHz -29.46 dBm
More| More
1of2 1of2
| |
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

9.7.4. BLE (2Mbps)

Agilent 99:13:08 May &, 2620 L Measure 3 Agilent B9:14:00 May B, 2020 L Measure
AP2020.4.17,44389, Mkrl 2,462 08 GH] AP2620.4.17,44385, Mkrd 24.710 GHz
Ref 30 dBm #Atten 40 dB 5.45 dBm Meas Off Ref 30 dBm #Atten 40 dB ~29.127 dBm Meas Off
#Peak #Peak [
Log Log T
Lo Channel P 16 5 Channel P
&y annel Power ey, annel Power,
Offst Offst
1.2 11.2 —
dB Occupied BW dB I Occupied BH
ol ol " |
-13.6 136 & p i i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz SUBH 300 khz Swoep 1 ms (101 proy || 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 Fis Anplitude
1 1) Freq 2.462 88 GHz 6.45 dBm 1 1y Freq 2.482 GHz 3.95 dBm
2 1 Fi 2.406 B8 GH. -39.63 dB 2 (e8] F 4.884 GH. -48.72 dB
3 (&5 F:EE 2.399 99 EH; -38.94 dB: Powerc%tna; 3 (&5 F;:E 7.286 GH; -37.87 dEx PowercSctDal_E
4 1y Freq 24.718 GHz -29.13 dBm
More More
1of 2 1of2
| |
Agilent 89:17:22 May 6, 2020 L Measure ¥ Agilent 89:18:13 May 6, 2020 L Measure
AP2020.4.17,44359, Mkrl 2.448 91 GHz] AP2629.4.17,44389, Mkrd  25.585 GHz|
Ref 38 dBm #Atten 40 dB 5.82 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.683 dBm Meas Off|
#Peak #Peak ‘
Log Log |
L Channel Power| Lo 3 Channel Power
a8/ dB/
Offst Offst
11.2 11.2
d& Occupied BH dB 3l occupied BH
o 1] A2 -
-14.2 -14.2 iy TN,
dBm dBm
ACP ACP
#PAvg #PAvy
ML 52 : : Start 30 MHz Stop 26.888 GHz : :
5 F Hulti c;;m:ﬁ #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || TV c;;:::;
Jard Marker  Trace Type ¥ fixis finplitude
£ 1 (&5} Freg 2.448 GHz 1.56 dBEm
: Power Stat 2 1y Freq 4.886 GHz =-41.75 dBm Power Stat
50k 3 1 F 7.328 GH -38.13 dB
Swp CCDF] 4 (&5 F;:E 25,585 GH; -28.68 dEx CCDF
Center 2440 48 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #BH 306 kHz Sweep 1 ms (1681 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 89:21:39 May 6, 2020 L Measure ¥ Agilent 89:22:38 May 6, 2020 L Measure
AP2020.4.17,44389, Mkrl 2.430 0@ GHz] APzB29.4.17,44389, Mkrd 24.681 GHz|
Ref 38 dBm #Htten 40 dB 7.45 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.148 dBm Meas Off
#Peak #Peak ‘
Log . Log I
1g Channel Power| 16 3 Channel Power
dB/ dB/
Dffst 0ffst
11.2 11.2
dB Occupied BW dB ° Occupied BH
Dl z i] R T
-12.6 s -12.8 o R
dBm dBm
WP ACP “Pfiv ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
wRes BH 10 kHz #UBH 308 KHz Sweep 1 ms (1601 prs) || UM cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (8192 pry || TN CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.488 8@ GHz 7.45 dBm (&5 Frag 2.480 GHz 2.93 dBm
2 (&5 Fra 2.485 B4 GHz -41.681 dBm 2 (&5} Fre 4.860 GHz -42.37 dBm
3 1) Frgg 2.483 5H GHz -43.52 dBm Powerc%tnal_z 3 (5] Fre; 7.448 GHz -38.84 dBm PowercsctDaFt
4 [&¥] Freg 24,691 GHz -28.15 dBm
More| More
1of2 1of2
| |
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements and as applicable for average measurements, in this case voltage
averaging used.

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 18 GHz 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.
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

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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DATE: 2020-09-09
IC: 6652A-AXGY1

REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (125Kbps)

EXTERNAL ANTENNA

BANDEDGE (LOW CHANNEL)

|oslest Facility: UL Morrisville 2028 Vay 6 13:23:13
Restricted cho‘edge
s Eindet Ny 120
Test Location: $-SAC
Mede: 1T, BLE, 2482MHz
195 Tested by: 19289 / 46722
95 N
8!:
< P=ok Limit C(dBul/m)
3 7
[an]
Z
J
65 !
=5 Average Limit (dBuly/m) J
4I: i | | L L 2 Liiadadd® T a v STy
[P " L AT ANy myw # “ i e I MHVI ¥ ”'“W’HW’WMM
35 é 3 .
2.31 18.5MHz/ 2.415
Fr‘equemcg (GHZ:
Range (GHz) FBLL/JBH Ref/Atin  Det/fvg Type Sueep Pts  #oups/flode Labal Ronge (62) RBU/ VB Ref/Attn Det/fvg Type Sueep s Hwps/lode  Lobe
1:2.31-2.415 IM(-63B1/3M 187/18 PEK/Pur Avg(R1S]  2BnseclAuto) 8288  MAXH Horizontal 2:2.31-2.415 M(-6B) /3 187/18 AUERAo It Avg nsec (Auto) 3064 12dTAJG Horizantal - A
Frequency MEt?r AT0078 [Amp/Cbl/Fltr/Pad bc Correc'ted Av?rarge Margin P‘ea'k PK, Azimuth|Height .
Marker,| (GHz) Reading| Det (dB/m) (dB) Corr | Reading | Limit (dB) Limit (Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)((dBuV/m) (dBuV/m)| (dB) &
1 **%239 | 34.24 | Pk 32 -24 0 42.24 - 74 -31.76 | 30 167 H
2 | ***2.33909| 37.57 | Pk | 31.8 -23.8 0 45.57 - - 74 -28.43| 30 167 H
3 **%239 | 2391 |[ADV| 32 -24 1.65| 33.56 54 -20.44 - - 30 167 H
4 | ***236675| 24.21 |ADV| 31.9 -23.9 1.65| 33.86 54 -20.14 30 167 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
|pslest Fasility: UL Merrisville 2028 Voy 6 13:42:8<
Restricted cho‘edge
Project Number: 13179681
15 Client: iRobot
Test Location: S-SAC
Mede: 1Tx, BLE, 2482MHz
195 Tested hy: 19289 / 46722
gl:
8!:
E P=ck Limit CdBulU/m)
3 75
6':
55 Average Limit CdBulym)
" 2 A‘
! O
35 3 2
2.31 1 1 1 1 TG SFHZ7 1 1 1 2.415
Fr‘equemcg (GHZ:
Range (GHz) REW/JE0T Ref/Atin  Det/Aug Type Sueep Pts  ¥oups/fode  Labsl Range (GHz) REU/VE Ref/Attn  Det/Avg Tupe Susep Sts  Foups/ode  Label
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:J(:{;;Itr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zlgr:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *%2.39 34.46 | Pk 32 -24 0 42.46 - - 74 -31.54| 135 391 \'
2 * %% 233271 36.84 | Pk | 31.8 -23.7 0 44.94 - - 74 -29.06| 135 391 \
3 * *%2.39 23.64 |ADV| 32 -24 1.65| 33.29 54 -20.71 - - 135 391 )
4 * *¥%2.38103 | 24.12 |ADV| 32 -24 1.65| 33.77 54 -20.23 - - 135 391 )
* - 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: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Vay b6 15:45:19

Restricted Bandedge

s EF‘QJE?t Ngmger“ 13173681
ient: iRobot

Test Locotion: 5-SAC

Mede: 1Tx, BLE, 2488MHz

185 Tested by: 19289 / 46722

85

Peck Limit (dBuU/m

75

CdBul/m>

Avercge Limit CdBUU/m)
o)

bbb i gl Lot G A “‘WMWMMWWW
e Ny A, A A

2.46 18.3MH=z/ 2.563
Frequency (GHz:

Label

(GHz) RELI/JBU Ref/itdn Det/fvg Type #oups/tode  Labs! Renge (6Hz) RBU/UB Ref/fttn  Det/fvg Type Swaep s H5ups/fade
Horizonts 2:20462.563 M-6cB)/3M 18718 AVERADIE Avg Znsec(futo) 3008 120TAUG  Horizantol - A

[— Tupe Sueep Pis
1:2.43-2.563 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH

Meter DC |Corrected| Average . Peak PK . .
Marker,| Frequency Reading| Det AT0078 |Amp/Cbl/Fitr/Pad Corr | Reading Limitg Margin Limit |(Margin AzimuthlHeight Polarity
(GHz) [\ ypuyy| | (dB/m) (dB) (dB) |(dBuv/m)|(aBuv/m)| @®) |(aBuv/m)| () | (Pe8%) | (M)

1 * *¥*2.4835 | 44.01 | Pk 32.1 -24.4 0 51.71 - - 74 -22.29 18 107 H

2 * *¥% 248376 | 45.07 | Pk 32.1 -24.4 0 52.77 - - 74 -21.23 18 107 H

3 * *¥% 24835 | 27.34 |ADV| 32.1 -24.4 1.65 36.69 54 -17.31 - - 18 107 H

4 * *¥% 248367 | 27.36 |ADV| 32.1 -24.4 1.65 36.71 54 -17.29 - - 18 107 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1El:Test Facility: UL Morrisville 20828 Moy 6 15:58:48
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1T, BLE, 248BMHz
195 Tested hy: 19289 / 46722
gl:
8!:
E Peak Limit CdBuU/m)
3 7
6!:
55 Average Limit (dBuU/m)
5
4!:
35 — e
2.46 1 1 18, 3MHz/ 1 1 1 2.563
Fr‘equemcg (GHZ:
Range (GHiz) REW/JB0 Ref/Atir  Det/Avg Type Sueep Pts  #5ups/Mode Lol Range (6z) REW/UBJ Ref/Attn  Det/Avg Type Sueen ts  Foups/lade  Label
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:J(:{;;Itr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zlgr:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 | ***2.4835 | 39.52 | Pk | 32.1 -24.4 0 | 47.22 - - 74 |-2678] 115 [ 256 | Vv
2 [***248363]39.71 | Pk | 321 -24.4 0 | 4741 - - 74 |-2659] 115 [ 256 | Vv
3 [ ***2.4835] 2536 [ADV] 32.1 -24.4 1.65| 34.71 54 [-19.29 - - 115 | 256 | Vv
4 |**+2.48353| 25.29 |ADV| 32.1 -24.4 1.65 | 34.64 54 [-19.36 - - 115 | 256 | Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 12:24: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
&
>
-~ Avg Limit CdBul/m)
55
5 1 SR
4 g
" ki 4
o A
35 wwujv-— —————— -
25
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope ) Pis  Bups/Mod  Lobel Range (610 REUAE] Ref/Attn  Det/Avy Tope S Frs  Tops/ode  Label
10173 IMC-6dB)/3k 18718 PERK/Pur AvgtRHS)  Tmes(iucol BBOE  MAKH Horizortal | 3:3-18 M(-68)/ 3k B7/B PERK/Pir Avg(RFS)  STdncectiuta) ISk NAKH Horizonto
WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 12:24: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45 Z
“i3 5 i7
o =) 5
3Dy
25
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope = Pis  Bups/Mod  Lobel Range (610 REUAED Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |[Amp/Cbl/Fltr/Pad|{DC Corr Correc‘ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m)| (dB) (dBuV/m)| (dB) (Degs) | (cm)
1 * ** 4.80455 | 47.57 | PK2 33.9 -30.9 0 50.57 - - 74 -23.43 84 111 H
* ** 480424 | 39.25 | ADV 33.9 -30.9 1.65 43.9 54 -10.1 - - 84 111 H
8 * %% 11.18126| 34.83 | PK2 37.9 -24.4 0 48.33 - - 74 -25.67 115 372 H
* *%11.18113| 21.39 | ADV 37.9 -24.4 1.65 36.54 54 -17.46 - - 115 372 H
2 *¥ X% 180447 | 47.2 PK2 33.9 -30.9 0 50.2 - - 74 -23.8 121 228 Vv
* **4.80394 | 37.67 | ADV 33.9 -31 1.65 42.22 54 -11.78 - - 121 228 Vv
7 * %% 733324 | 38.32 | PK2 35.6 -27.6 0 46.32 - - 74 -27.68 218 101 Vv
* %% 733328 | 27.64 | ADV 35.6 -27.6 1.65 37.29 54 -16.71 - - 218 101 1
4 5.26096 34.54 Pk 34.3 -30 0 38.84 - - - - 0-360 199 H
3 5.26179 35.31 Pk 34.3 -30 0 39.61 - - - - 0-360 199 Vv
5 6.54437 334 Pk 355 -29.2 0 39.7 - - - - 0-360 199 Vv
6 14.32147 29.16 Pk 39.1 -23.5 0 44.76 - - - - 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
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

MID CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 14:85:23
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BLE, 2448MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
75
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
6
45
2 4
Ll L
s —— AR
1 18 18
Frequency (GHz)
Farge GHD) RAAVR Ref/fttr Det/fvg Tope e Pta Toups/lok  Label Rorge () REUE Ref/Attn  Det/Avy Tope S Frs  Tops/ode  Label
10173 IMC-6dB)/3k 18718 PERK/Pur AvgtRHS)  Tmes(iucol BBOE  MAKH Horizortal | 3:3-18 M(-68)/ 3k B7/B PERK/Pir Avg(RFS)  STdncectiuta) ISk NAKH Horizonto
WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 14:85:23
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BLE, 2448MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
45
3 5
[9) ()
o N TP o T-gy T ¥
25
1 18 18
Frequency (GHz)
Farge GHD) REAVR Ref/fttr Det/fvg Tope e Pta Toups/lok Label Rorge () REUVE Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |[Amp/Cbl/Fltr/Pad|{DC Corr Correc‘ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
2 * *%4.87955 | 44.48 | PK2 33.8 -31 0 47.28 - - 74 -26.72 88 104 H
* ** 4.88016 | 34.49 | ADV 33.8 -31 1.65 38.94 54 -15.06 - - 88 104 H
4 * %% 733331 | 38.03 | PK2 35.6 -27.6 0 46.03 - - 74 -27.97 7 114 H
* *%733327| 27.2 | ADV 35.6 -27.6 1.65 36.85 54 -17.15 - - 7 114 H
6 * *% 15.72165| 35.33 | PK2 40.1 -23.6 0 51.83 - - 74 -22.17 148 156 H
* *%15.72132| 21.39 | ADV 40.1 -23.6 1.65 39.54 54 -14.46 - - 148 156 H
3 * ** 4.88067 | 43.74 | PK2 33.8 -31 0 46.54 - - 74 -27.46 113 221 Vv
* ** 4.88027 | 32.75 | ADV 33.8 -31 1.65 37.2 54 -16.8 - - 113 221 1
5 * *%7.33303 | 38.52 | PK2 35.6 -27.6 0 46.52 - - 74 -27.48 216 115 Vv
* *%7.33332| 27.36 | ADV 35.6 -27.6 1.65 37.01 54 -16.99 - - 216 115 Vv
1 1.88131 30.93 Pk 31.3 -22.4 0 39.83 - - - - 0-360 101 H

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

ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HIGH CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 15:86: 29
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2488MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
75
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
45 1
M TR Lo 3 L s
T SR TR EY T, U e
ir rr—— .
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope ) Pis  Bups/Mod  Lobel Range (610 REUAE] Ref/Attn  Det/Avy Tope S Frs  Tops/ode  Label
10173 IMC-6dB)/3k 18718 PERK/Pur AvgtRHS)  Tmes(iucol BBOE  MAKH Horizortal | 3:3-18 M(-68)/ 3k B7/B PERK/Pir Avg(RFS)  STdncectiuta) ISk NAKH Horizonto
WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 15:86: 29
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2488MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
2 =
S
4 W) a 6
o
3D
25
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope = Pis  Bups/Mod  Lobel Range (610 REUAED Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Marker Frequency R“:aec:?nrg Det AT0078 |Amp/Cbl/Fltr/Pad|DC Corr C';);chi:‘egd Avg Limit | Margin E::: M:rKgin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m)| (dB) (dBuV/m)| (dB) (Degs) | (cm)
3 * *% 1.23506( 40.32 | PK2 335 -31 0 42.82 - - 74 -31.18 235 308 H
* *¥% 4.23621| 27.28 | ADV 335 -31 1.65 31.43 54 -22.57 - - 235 308 H
4 * *% 4,95956| 46.28 | PK2 34 -31.1 0 49.18 - - 74 -24.82 213 126 H
* *% 4,95986( 36.44 | ADV 34 -31.1 1.65 40.99 54 -13.01 - - 213 126 H
5 * *% 196044 46.22 | PK2 34 -31.1 0 49.12 - - 74 -24.88 115 227 Vv
* *% 1,95998| 36.87 | ADV 34 -31.1 1.65 41.42 54 -12.58 - 115 227 Vv
1 2.44491 34.79 Pk 32.1 -24.2 0 42.69 - 0-360 199 H
2 2.44558 36.85 Pk 32.1 -24.2 0 44.75 0-360 101 Vv
6 9.74538 30.53 Pk 36.7 -25.7 0 41.53 0-360 101 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: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

PCB ANTENNA

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Vay 6 17:5<4:48
Restricted Bondedge
Project Number: 13175081
15 creet e
Test Locotion: S-SAC
Mede: 17x, BLE, 2482MHz
185 Tested by 23567/11993
N\
gl: I
8!:
E Fzak Limit CdBulU/m)
3 75
o
S
. J
= _Averoge Limit CdBulym) ' \
5 ”'
45 2 1 / \
At A o J
+» ey St ot
2,31 18 . 5MH=z/ 2.415
Fr‘equemcg (GHZ:
Range (6Hz) RE/JEH Ref /Atin  Det/fug Type Sueep Pto Foups/Mode  Labal Range (M2 REU/VBLT Ref/Attn  Det/fvg Tupe Suzep ts  Foups/Vode  Label
1:2.31-2.413 IM(-63B)/31 187/18 PEY/Pur Rvg[RVﬁ) 2@nsectAuto) BAE3  MAXH Horizontal 2:2.31-2.415 M(-6dB)/3M 187/18 AVER/Volt ﬂvg Zhnsec(Auto) 3060 1EATAJG Horizontol - Af
Low CH Bandedge - H.TST Rev 9.5 12 Jun 2819
Frequency MEt?r AT0078 [Amp/Cbl/Fltr/Pad bc Correc_ted Av?rzfge Margin P.ea.k PK. Azimuth|Height .
Marker,| (GHz) Reading| Det (dB/m) (dB) Corr | Reading | Limit (dB) Limit (Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) &
1 * *%* .39 35.62 | Pk 32 -24 0 43.62 - - 74 -30.38 76 115 H
2 ***2.36441| 36.96 | Pk | 31.9 -23.9 0 44.96 - - 74 -29.04 76 115 H
3 * *%2.39 22.34 |ADV| 32 -24 1.63| 31.97 54 -22.03 - - 76 115 H
4 * %% 2.38975| 22.95 |ADV| 32 -24 1.63| 32.58 54 -21.42 - - 76 115 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
|pslest Fasility: UL Merrisville 2028 Vey 6 18:01:50
Restricted cho‘edge
Project Number: 13179681
15 Client: iRobot
Test Location: S-SAC
Mede: 1Tx, BLE, 2482MHz
195 Tested hy: 23567/11993
gl:
8!:
E P=ck Limit CdBulU/m)
3 75
6':
55 Average Limit CdBulym)
2
45 |
o
B 3 :
2.31 1 1 1 1 TG SFHZ7 1 1 1 2.415
Fr‘equemcg (GHZ:
Range (GHz) REW/JE0T Ref/Atin  Det/Aug Type Sueep Pts  ¥oups/fode  Labsl Range (GHz) REU/VE Ref/Attn  Det/Avg Tupe Susep Sts  Foups/ode  Label
Low CH Bondedge - U.TST Rev 9.5 12 Jun 2619
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:J(:{;;Itr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zlgr:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *%2.39 34.55 | Pk 32 -24 0 42.55 - - 74 -31.45| 352 387 \'
2 * *¥%2.38481| 37.49 | Pk 32 -24 0 45.49 - - 74 -28.51| 352 387 \
3 * *%2.39 21.95 |ADV| 32 -24 1.63 | 31.58 54 -22.42 - - 352 387 )
4 * *¥%2.33446| 22.75 |ADV| 31.8 -23.7 1.63 | 32.48 54 -21.52 - - 352 387 )
* - 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: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Vay 5 23:36:489
Restricted Bandedge
- Project Number: 13175001
[ Clienz: iRobot
Test Location: S-SAC
Mede: 1Tx, BLE, 248DMHz
185 Tested by 23567/11993
gl:
8':
< Peck Limit C(dBuU/m)
5 75
= .
Average Limit (dBuU/m)
AR A A S e g AR
i T s
2.46 19, 3MHz/ 2.563
Frequency (GHz:
Range (6Hz) REU/JBU Ref tts Det/hvg Tupe Suoep Pto Wups/fods  Labsl Rorge (6H2) R/ VRN Ref/fttn  Det/hvg Tuype Sueep Sts Fups/lods  Label
1:2.43-2.563 IM(-63B)/31 187/18 PE/Pur Rvg[RVﬁ) 2@nsectAuto) 8AE8  MAXA Horizontal 2:2.46-2.563 M(-6dB)/3M 187/18 AVER/Volt Qvg ZAnsec(Auto) 3060 1EATAJG Horizontol - Af
Frequency Met.er AT0078 [Amp/Cbl/Fltr/Pad bc c°rre¢5ted Avfarafge Margin P.ea.k PK. Azimuth|Height .
Marker,| (GHz) Reading| Det (dB/m) (dB) Corr | Reading | Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) &
1 * *% 24835 | 44.52 | Pk | 32.1 -24.4 0 52.22 - - 74 -21.78 78 116 H
2 * *¥% 248354 | 45.53 | Pk 32.1 -24.4 0 53.23 - - 74 -20.77 78 116 H
3 * *¥% 24835 | 25.51 |ADV| 32.1 -24.4 1.63 34.84 54 -19.16 - - 78 116 H
4 * *¥% 248358 | 26.02 |ADV| 32.1 -24.4 1.63 35.35 54 -18.65 - - 78 116 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
12:‘(&5{ Facility: UL Morrisville 28268 Moy 5 23:43:58
Restricted Bandedge
Project Number: 13179081
115 Client: iRabot
Test Locat ion: S-SAC
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 23567/11993
gl:
8!:
< Peak Limit (dBuUAm)
5 75
6!:
55 Averoge Limit (dBul/m)
. :
35 3
2.46 i : : WB‘SEMHz/ : : : : 2.563
Frequency (GHz)
Ronge (GHz) REHL/ VBl Ref/Attn  Det/Avg Tope Sueep Pte #5ups/Mode Label Ronge (BH1z) B/ Bl Ref/ittn  Dst/Avg Type Suezp Pts #3ups/Mocz Lthel
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:a(:{;;ltr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zlgr:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *%2.4835 | 36.45 | Pk 321 -24.4 0 44,15 - - 74 -29.85| 306 355 \'
2 * %% 2.48382| 38.27 | Pk | 32.1 -24.4 0 45.97 - - 74 -28.03| 306 355 Vv
3 * ** 24835 | 23.2 |ADV| 32.1 -24.4 1.63| 32.53 54 -21.47 - - 306 355 \
4 * %% .48362 | 23.48 |ADV| 32.1 -24.4 1.63| 32.81 54 -21.19 - - 306 355 \
* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 16:52:25
Rediated Emissions 3-Meters
a5 Proje=t Number“ 13179881
Cl ent: iRobat
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
g 5
2 b
&
>
-~ Avg Limit CdBul/m)
55
4
2
3
ik A |
y o b b o m,,,
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope ) Pis  Bups/Mod  Lobel Range (610 REUAE] Ref/Attn  Det/Avy Tope S Frs  Tops/ode  Label
10173 IMC-6dB)/3k 18718 PERK/Pur AvgtRHS)  Tmes(iucol BBOE  MAKH Horizortal | 3:3-18 M(-68)/ 3k B7/B PERK/Pir Avg(RFS)  STdncectiuta) ISk NAKH Horizonto
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613

HORIZONTAL

WWKTSSt Focility: UL Morrisvil e 2820 Moy 6 16:52:25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45 - 3
2 K o
3 g
6
Q
3Dy 3
25
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope = Pis  Bups/Mod  Lobel Range (610 REUAED Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel
FCC Parti5C 2 4GHz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.75529 | 35.25 | PK2 29.8 -22.3 0 42.75 - - 74 -31.25 204 389 H
**1.75301 | 22.52 | ADV 29.8 -22.3 1.63 31.65 54 -22.35 - - 204 389 H
5 **1.74208 | 35.58 | PK2 29.8 -22.2 0 43.18 - - 74 -30.82 128 315 1
**1.7413 22.58 | ADV 29.8 -22.2 1.63 31.81 54 -22.19 - - 128 315 Vv
2 * *%4,80438 | 47.05 | PK2 33.9 -30.9 0 50.05 - - 74 -23.95 356 101 H
* **4.80385| 37.48 | ADV 33.9 -31 1.63 42.01 54 -11.99 - - 356 101 H
3 ***10.6459 | 34.28 | PK2 37.7 -24.7 0 47.28 - - 74 -26.72 275 178 H
* *%10.64668| 21.42 | ADV 37.7 -24.7 1.63 36.05 54 -17.95 - - 275 178 H
4 * *% 17.72955| 35.1 PK2 41 -22.4 0 53.7 - - 74 -20.3 336 306 H
* *%17.72879| 21.88 | ADV 41 -22.4 1.63 42.11 54 -11.89 - - 336 306 H
6 * ** 455338 | 40.99 | PK2 33.8 -31.4 0 43.39 - - 74 -30.61 241 371 Vv
* ** 455362 | 27.2 | ADV 33.8 -31.4 1.63 31.23 54 -22.77 - - 241 371 Vv
8 * *%12.27996| 34.1 PK2 38.8 -24.2 0 48.7 - - 74 -25.3 277 102 Vv
* *%12.27988| 21.19 | ADV 38.8 -24.2 1.63 37.42 54 -16.58 - - 277 102 Vv
9 * *%15.81735| 34.41 | PK2 40.2 -23.7 0 50.91 - - 74 -23.09 322 290 Vv
*** 158176 | 21.39 | ADV | 40.2 -23.7 1.63 39.52 54 -14.48 - - 322 290 1
7 6.95939 33.41 Pk 35.5 -27.9 0 41.01 - - - - 0-360 101 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
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

MID CHANNEL RESULTS

VERTICAL

HI:Tess,t Facility: UL Morrisville 2820 Moy 5 22:26:36
Rodioted Emissions 3-Meters
o5 PF?JEEt Number—‘ 13179881
Client: iRobot
Test Location: S5-SAC
Made: 1Tx, BLE, 2448MHz
g5 Tested by: 23567/11993
85
Peak Limit C(dBulU/m)
75
=
3 g5
= 6
@
S . ,
v Avg Limit (dBuU/m)
55 =
4
N W
o |
A
(G P J——— v M.T o ettt
25
1 18 18
Frequency (GHz)
Range (GHz) R/ VBl Ref/ALtn Det/Avy Tupe Sueep Pts  #9ws/Mode Lobel Range (Hz) REW/ VB Ref/Attn  Det/Avg Typs Sueey Pte  fupe/tode  Lobe
1:1-3 IN-60B) /3B 187/10  PEAK/Pur Pvg(RMS)  Tlnsec(Auto) 6098 NEXH for zonta|  3:3-16 1M(-6eB)/38k  87/0 PEAK/Pur Rg(RHS)  S74nsec(huto) 18k MAK: Hori zonto
FCC Part15C 2.46Hz RSE.TST Rev 9.5 12 Jun 2819
HKTes.t Focility: UL Morrisville 2820 Moy 5 22:26:36
Rodioted Emissions 3-Meters
185 Pr?Jact Number—‘ 13179881
Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2440MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
=
3¢5
5 6
@
Gl
v Avg Limit (dBuU/m)
55 =
45 ]
o) =
6 5
(o R R 0 o
o5
1 18 18
Frequency (GHz)
Ronge (GHz) R/ VBl Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/fode  Label Range (Biz) RBA/ VB Ref/Attn  Det/Avg Tupe Susep Pts  foups/tods  Lobe
FCC Part15C 2.4GHz RSE.TST Rev 3.5 12 Jun 20819
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.85885 | 35.42 | PK2 31.2 -22.2 0 44.42 - - 74 -29.58 200 212 Vv
**1.85902 | 22.41 | ADV 31.2 -22.2 1.63 33.04 54 -20.96 - - 200 212 Vv
2 * ** 487959 | 44.64 | PK2 33.8 -31 0 47.44 - - 74 -26.56 354 109 H
* **4.88005| 35.29 | ADV 33.8 -31 1.63 39.72 54 -14.28 - - 354 109 H
3 * *%11.01627| 34.61 | PK2 37.8 -24.3 0 48.11 - - 74 -25.89 82 167 H
* *%11.01546| 21.32 | ADV 37.8 -24.3 1.63 36.45 54 -17.55 - - 82 167 H
4 * *% 15.80553| 34.46 | PK2 40.2 -23.5 0 51.16 - - 74 -22.84 312 215 H
* *%15.80423| 21.42 | ADV | 40.2 -23.4 1.63 39.85 54 -14.15 - - 312 215 H
5 * **4,88037 | 44.07 | PK2 33.8 -31 0 46.87 - - 74 -27.13 165 338 Vv
* *%4.88004 | 34.1 | ADV 33.8 -31 1.63 38.53 54 -15.47 - - 165 338 Vv
6 * *% 384988 | 41.18 | PK2 33.1 -32 0 42.28 - - 74 -31.72 30 176 Vv
* %% 384955 | 28.08 | ADV 33.1 -32 1.63 30.81 54 -23.19 - - 30 176 Vv
7 * *%12.24733| 34.03 | PK2 38.8 -24.3 0 48.53 - - 74 -25.47 327 109 Vv
* *%12.24771| 21.11 | ADV 38.8 -24.2 1.63 37.34 54 -16.66 - - 327 109 Vv

ADV - Linear Voltage Average

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HIGH CHANNEL RESULTS

HI:Tess,t Facility: UL Morrisville 2820 Moy 5 23:50:52
Rodioted Emissions 3-Meters
o5 PF?JEEt Number—‘ 13179881
Client: iRobot
Test Location: S5-SAC
Made: 1Tx, BLE, 2488MHz
g5 Tested by: 23567/11993
85
Peak Limit C(dBulU/m)
75
=
3 g5
= 6
@
kKl
v Avg Limit (dBuU/m)
55 =
1
45 q 37‘
2
A i
1] ik A W"“
25
1 18 18
Frequency (GHz)
Range (GHz) R/ VBl Ref/ALtn Det/Avy Tupe Sueep Pts  #9ws/Mode Lobel Range (Hz) REW/ VB Ref/Attn  Det/Avg Tupe Suee Pt faups/ode Lohe
1:1-3 IN-60B) /3B 187/10  PEAK/Pur Pvg(RMS)  Tlnsec(Auto) 6098 NEXH forizonta| 3:3-18 1M(-6eB)/38k  87/0 PEAK/Pur Rg(RHS)  S74nsec(huto) 18k MAK: Hori zonto
HKTes.t Focility: UL Morrisville 2820 Moy 5 23:50:52
Rodioted Emissions 3-Meters
185 Pr?Jact Number—‘ 13179881
Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
=
3¢5
5 6
@
Gl
v Avg Limit (dBuU/m)
55 =
45 6
4 5 2
[=! Q
) T T " o Ny
o5
1 18 18
Frequency (GHz)
Ronge (GHz) R/ VBl Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/fode  Label Range (Biz) RBA/ VB Ref/Attn  Det/Avg Tupe Susep Pts  foups/tods  Lobe

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 * ** 496037 | 47.02 | PK2 34 -31.1 0 49.92 - - 74 -24.08 353 106 H
* ** 495995 | 38.27 | ADV 34 -31.1 1.63 42.8 54 -11.2 - - 353 106 H
2 * *% 81531 | 36.91 | PK2 35.7 -27.3 0 45.31 - - 74 -28.69 208 271 H
* **¥ 815173 | 23.25 | ADV 35.7 -27.3 1.63 33.28 54 -20.72 - - 208 271 H
3 * *%15.80322| 34.61 | PK2 40.2 -23.4 0 51.41 - - 74 -22.59 94 382 H
* *%15.8045 | 21.36 | ADV 40.2 -23.4 1.63 39.79 54 -14.21 - - 94 382 H
4 * *% 495943 | 46.15 | PK2 34 -31.1 0 49.05 - - 74 -24.95 170 347 Vv
* **% 49599 | 36.72 | ADV 34 -31.1 1.63 41.25 54 -12.75 - - 170 347 1
5 * *%7.69394 | 37.47 | PK2 35.7 -27.7 0 45.47 - - 74 -28.53 303 168 Vv
* *% 76951 239 | ADV 35.7 -27.7 1.63 33.53 54 -20.47 - - 303 168 Vv
6 * %% 11.20304| 34.19 | PK2 37.9 -24.4 0 47.69 - - 74 -26.31 96 346 Vv
* *%11.20308| 21.15 | ADV 37.9 -24.4 1.63 36.28 54 -17.72 - - 96 346 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

10.2.2. BLE (2Mbps)
EXTERNAL ANTENNA
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1El:Test Facility: UL Morrisville 2020 Vay 7 11:15:083
Restricted Bandedge
Project Number: 13179001
115 C\\;nz‘ iRobot
Test Locetion: $-SAC
Mede: 1Tx, BLE, 2482MHz
195 Tested by: 19289 / 46722
o~
g5 ml
8!: // \\Y
‘e
~ P=ck Limit CdBulU/m) I \
> 7!: i
: \\
N
6':
=5 Average Limit (dBuly/m) \
45 £ T T \W’
WWMM. “LN‘WWW BTN l”_w“ 1 b L “amh‘ L " M I e mum‘m
3!:
2.31 18.5MHz/ 2.415
Fr‘equemcg (GHZ:
Range (GHz) FBLL/JBH Ref/Atin  Det/fvg Type Sueep Pts  #oups/flode Labal Ronge (62) RBU/ VB Ref/Attn Det/fvg Type Sueep s Hwps/fode  Lobel
1:2.31-2.415 IM(-63B1/3M 187/18 PEK/Pur Avg(R1S]  2BnseclAuto) 8288  MAXH Horizontal 2:2.31-2.415 M(-6B) /3 187/18 AUERAo It Avg nsec (Auto) 3064 IB4TAJG Horizantal - A
Frequency MEt?r AT0078 [Amp/Cbl/Fltr/Pad bc Correc'ted Av?rarge Margin P‘ea'k PK, Azimuth|Height .
Marker,| (GHz) Reading| Det (dB/m) (dB) Corr | Reading | Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuVv) (dB) |(dBuV/m)((dBuV/m) (dBuV/m)| (dB) &
1 * *%2.39 35.08 | Pk 32 -24 0 43.08 - - 74 -30.92 21 126 H
2 * *¥%2.38198| 36.98 | Pk 32 -24 0 44.98 - - 74 -29.02 21 126 H
3 * *%2.39 23.49 |ADV| 32 -24 9.67 | 41.16 54 -12.84 - - 21 126 H
4 * *¥%2.38943 | 24.08 |ADV| 32 -24 9.67 | 41.75 54 -12.25 - - 21 126 H

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

Pk - Peak dete

ctor

ADV - Linear Voltage Average
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REPORT NO: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
joTest Focility: UL Morrisville 2820 Vay 7 11:32:15
Restricted cho‘edge
Project Number: 13179681
15 Client: iRobot
Test Location: S-SAC
Mede: 1Tx, BLE, 2482MHz
195 Tested hy: 19289 / 46722
gl:
8!:
E P=ck Limit CdBulU/m)
3 75
6':
55 Average Limit CdBulym)
2
45 ik
Orriy
3!:
2.31 18 SMHz/ 2.415
Fr‘equem:g (GHZ:
Range (GHz) BB Ref/Atin  Det/fvg Type Sueep Pts #oups/flode Lobal Ronge (62 RBU/UB Ref/Attn Det/fvg Type Sueep s Hwps/fode  Label
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:J(:{;;Itr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zlgr:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *%2.39 35.27 | Pk 32 -24 0 43.27 - - 74 -30.73 59 280 \
2 * *¥%2.37913| 37.03 | Pk 32 -24 0 45.03 - - 74 -28.97 59 280 \
3 * *%2.39 23.43 |ADV| 32 -24 9.67 41.1 54 -12.9 - - 59 280 )
4 * *¥%2.38717| 23.9 |ADV| 32 -24 9.67 | 41.57 54 -12.43 - - 59 280 )
* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1Zl:Teat Facility: UL Morrisville

2028 May 18 21:36:39

Restricted Bandedge
= Project Number: 13179881
N Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 248BMHz
185 Tested by: 23567/11993
95 f
85 \/ \\\
2 L |
£ Peck Liimit (dBul/m)
> 75 |
: !
[as}
o
6K
’ | Averag mit CdBuU/m)
. /d R Average Limit (dBulU/m
4K
3’:
2.46

18. 3MHz/
Frequency (GHz)

Ronge (GHz) REH/ B Ref/Attn  Det/Avg Type Suesp Pts
1:2.46-2.563 IMC-6B)/M  187/18 PEAK/Pir Avg(RMS)  2Bmsec(Aute) B0AD

MAX;

#5ups/Mode  Lobel
H Har izanta

Range (&Hz)
2:2.46-2.56:

REW/VBU

3 MC-6cB) /3

Ref/Attn Det/Avg Tuye
BI/18 AVERAa 14 fivg

Pte
nsec(Auto) 8208  3B4TAUG  Horizonto

Sueep ¥Sups/Mode  Lobel

High CH Bondedge - H.TST

Rev 9.5 12 Jun 2019

Frequency MEtFr AT0078 [Amp/Cbl/Fltr/Pad bc Correc'ted Av?ra?ge Margin P‘ea'k PK. Azimuth|Height .
Marker,| (GHz) Reading| Det (dB/m) (dB) Corr | Reading | Limit (dB) Limit (Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 * *% 24835 | 45.02 | Pk | 32.1 -24.2 0 52.92 - - 74 -21.08| 12 126 H
2 | ***2.48351| 4593 | Pk | 32.1 -24.2 0 53.83 - - 74 -20.17| 12 126 H
3 * *%2.4835 | 25.11 |ADV| 32.1 -24.2 9.67 | 42.68 54 -11.32 - - 12 126 H
4 | ***248358| 25.57 |ADV| 32.1 -24.2 9.67 | 43.14 54 -10.86 - - 12 126 H

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

Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1ZKTest Facility: UL Morrisville 20828 Moy 18 21:47:83
Restricted Bandedge
Project Number: 13179801
115 Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 23567/11993
95
85
< Peak Limit C(dBul/m
375
° .
55 Average Limit (dBuU/m
oo
35
2.46 8. 3VH=z/ 2.563
Frequency (GHz)
Ronge (GHz) REW/UBI Ref/Attn  Det/Avg Tupe Suesp Pte #5wps/Mode Label Range (6z) RBW/ VI Ref/Attn  Det/Avg Tyse Suesp Pte S5ups/Mode Lobel
High CH Bandedge - VU.TST Rev 9.5 12 Jun 2019
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:gl:-let;cy Reading| Det ?Jg?;? Amp/C:Jc:/BI;Itr/Pad Corr | Reading | Limit I\Il(z;g)m Limit |(Margin l-\(zl;r::l)""(::)“Polarity
z (dBuVv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 * ** 24835 | 38.86 | Pk | 32.1 -24.2 0 46.76 - - 74 -27.24| 116 254 Vv
2 * %% 248363 | 39.87 | Pk | 32.1 -24.2 0 47.77 - - 74 -26.23 | 116 254 \
3 * *%2.4835 | 24.09 |ADV| 32.1 -24.2 9.67 | 41.66 54 -12.34 - - 116 254 \'%
4 * *%2.48445| 24.52 |ADV| 32.1 -24.2 9.67 | 42.09 54 -11.91 - - 116 254 \'
* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 May 7 t@:22:52
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
&
>
-~ Avg Limit CdBul/m)
55
45 5
4
= e T T TN ad
[ 1] S FUUTVNERTIOY 7...out ol OSSRt SRS el W T
25
1 18 18
Frequency (GHz)
Farge GHD) RAAVR Ref/fttr Det/fvg Tope e Pta Toups/lok  Label Rorge () REUE Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Label
10173 IM(-6d6)/3k 18718 PEAK/Pur Avg(RHS)  futo 6980 MRKH Horizortal | 3:3-18 M(-68)/ 3k B7/B PERK/Par Avg(RKS)  Aurta 19 HAdH Horizonto
WWKTSSt Focility: UL Morrisvil e 2820 May 7 t@:22:52
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, BLE, 2482MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45
. o
1 3
35 i A
25
1 18 18
Frequency (GHz)
Farge GHD) REAVR Ref/fttr Det/fvg Tope e Pta Toups/lok Label Rorge () REUVE Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency MEt?r AT0078 |[Amp/Cbl/Fltr/Pad|DC Corr Correc‘ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker Reading | Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m)| (dB) (dBuV/m)| (dB) (Degs) | (cm)
2 * *¥%4.80405 | 47.64 PK2 33.9 -30.9 0 50.64 - - 74 -23.36 48 121 H
* ** 480373 32 ADV 33.9 -31 9.67 44.57 54 -9.43 - - 48 121 H
1 * ** 364615 | 40.88 PK2 33.1 -31.8 0 42.18 - - 74 -31.82 345 106 Vv
* ** 364646 28 ADV 331 -31.8 9.67 38.97 54 -15.03 - - 345 106 Vv
3 * **4.80394 | 45.59 PK2 33.9 -31 0 48.49 - - 74 -25.51 139 297 Vv
* **4.80308 | 31.41 | ADV 33.9 -31 9.67 43.98 54 -10.02 - - 139 297 Vv
5 * %% 11.06991| 34.64 | PK2 37.8 -24.2 0 48.24 - - 74 -25.76 258 200 Vv
* *%11.06877| 21.53 | ADV 37.8 -24.2 9.67 44.8 54 -9.2 - - 258 200 Vv
4 6.96022 32.45 Pk 355 -27.9 0 40.05 - - 0-360 101 H
6 13.45559 28.78 Pk 38.7 -23.9 0 43.58 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
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REPORT NO: R13179001-E1

FCC ID:

UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

MID CHANNEL RESULTS

11KTest Facility: UL Morrisville 2828 Moy 18 23:28:15
Rodioted Emissions 3-Meters
185 PFE.JJECt Number—: f3179881
Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2448MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
G
3 65
5 6
@
o . .
~ Avg Limit (dBulU/m)
55
1 2
45 4
e il 2 Ci
- Y b
it Wiy o
25
1 18 18
Frequency (GHz)
Range (G B/ VBl Raf/ttn  Det/Avg Tope Sueep Pt #5wpc/ode  Label Range (BHz) REW/ VB Ref/Attn  Det/Avg Tupe Sueep Pte  FSups/fode Lobel
1:1-3 1M(-6cB) /308K 187/18 PEAK/Pur Avg(RMS)  77msec(Auto) 6BEB  MAXH Harizonta| 3:3-18 1M (-6dB)/38k 87/8 PEAK/Pur Rug(RMS)  574msecthuto) 18k MAXH Horizontal
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2819
H:Test Facility: UL Morrisville 2028 Moy 18  23:28:15
Rodioted Emissions 3-Meters
195 Pr—cu‘a:t Number—: 13179881
Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 2448MHz
g5 Tested by: 23567/11993
35
Peak Limit (dBuU/m)
75
e
3 g5
5 6
)
o
~ Avg Limit (dBulU/m)
55
18
45 Q.
6 a )
o 7 m)
o
35
25
1 18 18
Frequency (GHz)
Ronga (GHz) REW/UBU Raf/Attn  Det/Avg Tupe Sueep Pts  #5wpe/ode  Label Ronge (BHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep. Pte  FSups/tode Lobel
FCC Part!5C 2.46Hz RSE.TST Rev 8.5 12 Jun 2819

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.74386 | 35.39 | PK2 29.8 -22.2 0 42.99 - - 74 -31.01 288 362 H
**1.74262 | 22.19 | ADV 29.8 -22.2 9.67 39.46 54 -14.54 - - 288 362 H
6 **1.85923 | 43.84 | PK2 31.2 -22.3 0 52.74 - - 74 -21.26 97 193 1
**1.86088 | 22.22 | ADV 31.3 -22.3 9.67 40.89 54 -13.11 - - 97 193 Vv
2 * *%4,87897 | 41.92 | PK2 33.8 -30.8 0 44.92 - - 74 -29.08 42 111 H
* *¥%4.87904 | 27.64 | ADV 33.8 -30.8 9.67 40.31 54 -13.69 - - 42 111 H
4 * %% 11.73764| 34.06 | PK2 38.3 -24 0 48.36 - - 74 -25.64 177 315 H
* *%11.73567| 20.84 | ADV 38.3 -24.1 9.67 44.71 54 -9.29 - - 177 315 H
5 * *% 15.74563| 34.42 | PK2 40.1 -23 0 51.52 - - 74 -22.48 205 281 H
* *% 15.74486| 21.15 | ADV 40.1 -23 9.67 47.92 54 -6.08 - - 205 281 H
7 * ** 476928 | 41.18 | PK2 33.8 -31.2 0 43.78 - - 74 -30.22 264 252 Vv
* *% 14,7688 | 27.95 | ADV 33.8 -31.2 9.67 40.22 54 -13.78 - - 264 252 Vv
9 * *%¥9.14645 | 34.93 | PK2 36.3 -25.7 0 45.53 - - 74 -28.47 231 287 Vv
* *%¥9.14458 | 22.12 | ADV 36.3 -25.7 9.67 42.39 54 -11.61 - - 231 287 Vv
10 * *%15.39284| 33.28 | PK2 39.8 -21.7 0 51.38 - - 74 -22.62 1 330 Vv
* *%15.39234| 20.15 | ADV 39.8 -21.7 9.67 47.92 54 -6.08 - - 1 330 1
3 6.95939 34.01 Pk 35.5 -27.9 0 41.61 - - - - 0-360 101 H
8 6.95939 34.81 Pk 35.5 -27.9 0 42.41 - - - - 0-360 101 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HIGH CHANNEL RESULTS

11l:Test Facility: UL Morrisville 2828 Moy 18 21:53:19
Radioted Emissions 3-Meters
185 Pr-\?le:t Numbsr—‘ 13179881
Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 2488MHz
95 Tested by: 23567/11993
35
Peak Limit (dBuU/m)
75
e
3 g5
5 6
©
Gl
~ Avg Limit (dBuU/m)
55
8
45 =
3 Q
Ct S Ll
35/ e | " u"!‘, it m’w’m il
25
1 18 18
Frequency (GHz)
Ronge (GHz) RBW/UBU Raf/Attn  Dat/Avg Tpe Suesp Pt #5wpe/ode  Label Renge (BH2) REL/ Bl Ref/Attn  Det/Avg Tupe Sueep Pte  SSups/Mode Lobel
11173 INC-60B)/30k 187718 FEAK/Pir Fug(RMS)  7Tmsco(Auto) 6000 MX Harizonta| 3:3-18 M(-68)/38k  87/0 PEAK/Pur Rug(RHS)  574nsec(Auto) 18k MAXH Hor i zonto
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
H:Test Facility: UL Morrisville 2028 Moy 18  21:53:19
Rodioted Emissions 3-Meters
195 PY‘.DJEDt Numbar—‘ 13179881
Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
g5 Tested by: 23567/11993
85
FPeak Limit (dBulU/m)
75
G
~
3 es
)
o
~ Avg Limit (dBuU/m)
55
45 > 1a
=} a
7 9
()
o
35
25
1 18 18
Frequency (GHz)
Range (G B/ VB Raf/dttn  Det/Avg Tpe Sueep Pte  #5wpc/ode  Label Renge (BA2) REW/UBl Ref/Attn  Det/Avg Tupe Sueep Pte  SSwups/Mode Lobel
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency MEt?r AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P‘ea'k PK, Azimuth|Height i
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuVv) (dBuV/m) (dBuv/m)| (dB)

1 **1.75331 | 35.61 | PK2 29.8 -22.2 0 43.21 - - 74 -30.79 303 149 H
**1.75085 | 22.29 | ADV 29.8 -22.2 9.67 39.56 54 -14.44 - - 303 149 H
2 **1.8568 37.31 | PK2 31.2 -22.2 0 46.31 - - 74 -27.69 201 224 \
**1.85607 22.88 | ADV 31.2 -22.2 9.67 41.55 54 -12.45 - - 201 224 \'%
3 * *%¥ 495902 | 41.51 | PK2 34 -31 0 44.51 - - 74 -29.49 208 200 H
* *%¥ 495901 | 27.44 | ADV 34 -31 9.67 40.11 54 -13.89 - - 208 200 H
5 * *%11.68979| 34.7 PK2 38.3 -24.3 0 48.7 - - 74 -25.3 344 321 H
* %% 11.68927| 21.06 | ADV 38.3 -24.3 9.67 44.73 54 -9.27 - - 344 321 H
6 * %% 17.83853| 33.64 | PK2 41.3 -21.4 0 53.54 - - 74 -20.46 173 213 H
* *% 17.83791| 20.64 | ADV 41.3 -21.4 9.67 50.21 54 -3.79 - - 173 213 H
7 ***367844 | 41.4 PK2 33.1 -32.2 0 42.3 - - 74 -31.7 36 384 Vv
* ** 367832 | 28.23 | ADV 33.1 -32.2 9.67 38.8 54 -15.2 - - 36 384 \
9 * *% 738549 | 36.44 | PK2 35.6 -27.3 0 44.74 - - 74 -29.26 66 351 \Y
* *%738489 | 23.1 | ADV 35.6 -27.4 9.67 40.97 54 -13.03 - - 66 351 \Y
10 * *% 15.48075| 33.11 | PK2 39.9 -22.3 0 50.71 - - 74 -23.29 61 284 \Y
* *%15.48049| 20.21 | ADV 39.9 -22.3 9.67 47.48 54 -6.52 - - 61 284 \
4 6.96022 34.97 Pk 35.5 -27.9 0 42.57 - - - - 0-360 101 H
8 6.96022 35.54 Pk 35.5 -27.9 0 43.14 - - - - 0-360 199 \Y

* - 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
PCB ANTENNA
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
12KTest Facility UL Morrisville 20828 May 18 17:59: 41
Restricted Bandedge
Project Number: 131730081
115 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2402MHz
185 Tested by: 23567/11833
gl:
8!:
E Peak Limit (dBuU/m
L
55 Average Limit (dBuU/m) \
4 M
3!:
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Rarge (GHz) REU/UBU Ref/Atin  Det/Avg Type Sweep Pts  #ups/fode Label Range (6H1z) REW/VBN Ref/Attn  Det/fvg Tupe Sueep Pto  #5ups/tlods  Label
1:2.31-2.415 IM(-6dB)/3M 187/18 PEAK/Pur Avg(RMS)  2Bmsec(Auto) BOE8  MAXH Horizontal 2:2.31-2.415 M(-6dB)/3M 187/18 AVERVolt Avg 2Bnsec(Auto) 8200 3B4TAVG Horizontol = Af
Low CH Bandedge - H.TST Rev 9.5 12 Jun 2819
Meter DC |[Corrected| Average . Peak PK . .
Marker,| Frt:g:ezl;cy Reading| Det »(AJ:;);Z)& Amp/C::::{;;ltr/Pad Corr | Reading | Limit M(Zf;n Limit |(Margin A(zl;r:u;;h H(ilri[)‘t Polarity
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB) &
1 **%239 | 351 | Pk | 32 -23.9 0 43.2 - - 74 308 | 78 [112] H
2 |***234963] 36.81 | Pk | 31.8 -23.5 0 | 45.11 - - 74 |-2889] 78 [ 112 H
3 **x239 | 2379 |ADV| 32 -23.9 9.67| 41.56 54 [-12.44 - - 78 | 112 | H
4 |***238971| 24.23 [ADV| 32 -23.9 967| 42 54 -12 - - 78 | 112 | 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1ZKTest Facility: UL Morrisville 20828 Moy 18 18:B87:32
Restricted Bandedge
Project Number: 13179801
115 Clignt: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 2482MHz
185 Tested by: 23567/11993
95
85
¢ Peok Limjt (dBuU/m)
375
cL
sel. Averoge Limit (dBuli/n)
45, > G
35
2.31 8. 5MH=/ 2.415
Frequency (GHz)
Ronge (GHz) REW/UBI Ref/Attn  Det/Avg Tupe Suesp Pte #5wps/Mode Label Range (6z) RBW/ VI Ref/Attn  Det/Avg Tyse Suesp Pte S5ups/Mode Lobel
Low CH Bandedge - U.TST Rev 9.5 12 Jun 2019
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:gl:-let;cy Reading| Det ?Jg?;? Amp/C:Jc:/BI;Itr/Pad Corr | Reading | Limit I\Il(z;g)m Limit |(Margin l-\(zl;r::l)""(::)“Polarity
z (dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) g
1 * *%*2.39 33.73 | Pk 32 -23.9 0 41.83 - - 74 -32.17| 106 304 Vv
2 * **.37314| 37.16 | Pk 32 -23.9 0 45.26 - - 74 -28.74| 106 304 \
3 * *%2.39 23.57 |ADV| 32 -23.9 9.67 | 41.34 54 -12.66 - - 106 304 \Y
4 * *%2.38482| 23.95 |ADV| 32 -23.8 9.67 | 41.82 54 -12.18 - - 106 304 \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: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1Zl:Test Facility: UL Morrisville 2028 May 18 16:57:42
Restricted Bandedge
= Project Number: 131730081
" Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 23567/11833
= f
9 /( \
|
‘e
~ ’ \ Peok Limit CdBulU/m)
3 75
S
5]
™
6':
ge Limit C(dBuU/m)
55
A -
3':
2.46 189, 3MHz/ 2.563
Frequency (GHz)
Ronge (GHiz) REU/UBH Ref/Attn  Det/fvg Tups Susep Pts  Foups/fode Label Ronge (6Hz) REW/UBU Ref/Attn  Det/fvg Typs Sueep Pto Fowps/fode  Label
1:2.462.563  INCGB)/3M  1BI/1D PEAK/Pur Avg(RMS)  CBnsecCPuto) BOEB  HAIH Horizontal | 2:2.46-2.563 1(-6B)/3  187/10 AVERAIDIt fvg Znsec(Auto) 8008 JBATAUG  Horizontol - A
High CH Bendedge - H.TST

Rev 9.5 12 Jun 2019

Meter DC |Corrected| Average . Peak PK . .
Marker| Frequency Reading| Det AT0078 jAmp/Cbl/Fitr/Pad Corr | Reading Limitg Margin Limit |[Margin Azimuth/Height Polarity
(GHz) [\ ypuyy| | (dB/m) (dB) (dB) |(dBuv/m)|(dBuv/m)| @®) |(aBuv/m)| (aB) | (P8 | (cm)

1 * *% 24835 | 47.13 | Pk 32.1 -24.2 0 55.03 - - 74 -18.97 | 287 167 H

2 * x* 248359 | 46.73 | Pk 32.1 -24.2 0 54.63 - - 74 -19.37 | 287 167 H

3 * x* 24835 | 27.53 |ADV| 32.1 -24.2 9.67 45.1 54 -8.9 - - 287 167 H

4 * %% 248359 | 27.41 |ADV| 32.1 -24.2 9.67 | 44.98 54 -9.02 - - 287 167 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: R13179001-E1 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
WZKTESt Focility: UL Morrisville 2028 May 18 17:86:51
Restricted Bandedge
Project Number: 13179881
115 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 23567/11993
gl:
8!:
% Peak mit CdBuU/m)
3 75
.
. Average Limit C(dBUU/m)
a5 -
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/VB Ref/Atin  Det/Avg Type Sweep. Pts  #Sups/fode Label Ronge (6H2) REW/VBH Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/flade  Label
High CH Bondedge - U.TST Rev 9.5 12 Jun 2819
Meter DC |Corrected| Average . Peak PK T A
Marker,| Fr(:g:ezr;cy Reading| Det ?J:;’;? Amp/C:a(:{;;ltr/ Pad Corr | Reading | Limit I\Il(erg)m Limit (Margin l'\(zl;r:t;l)""(z:)“Polarity
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB) &
1 * *¥% 24835 | 36.75 | Pk 32.1 -24.2 0 44.65 - - 74 -29.35| 241 371 \%
2 |***2.48364] 3864 | Pk | 321 -24.2 0 | 46.54 - - 74 |-27.46] 241 371 | v
3 | ***2.4835 | 24.29 |aDV| 321 -24.2 9.67 | 41.86 54 |-1214] - - 241 [371 ] v
4 * *¥% 248796 | 24.54 |ADV| 32.2 -24.2 9.67 | 42.21 54 -11.79 - - 241 371 \%
* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

“:Test Facility: UL Morrisville 2828 Moy 18 18:13:28
Radioted Emissions 3-Meters
= Project Number: 13179881
18 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2482MHz
95 Tested by: 23567/11993
35
Peak Limit (dBuU/m)
75
G
3 g5
5 6
©
Gl
~ Avg Limit (dBuU/m)
55
o 1 2 4
N
) e ™~ g
3EM“~*“ N P g A
25
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/UBU Raf/Attn  Dat/Avg Tpe Sueep Pt #5wpe/ode  Label Renge (BH2) REL/ Bl Ref/Attn  Det/Avg Tupe Sueep Pte  Soups/Mode Lobel
11173 1NC-608)/30k 187718 PEAK/Fir Rug(RUS)  7Tmsec(huto) 6009  NAXH Harizonta| 3:3-18 N(-68)/38k  87/0 PEAK/Pur Rug(RHS)  574nsec(huto) 18k MAXH Hor i zonto
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019

HORIZONTAL

H:Test Facility: UL Morrisville 2028 Moy 18 18:13:208
Rodioted Emissions 3-Meters
= Project Number: 13179881
18 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 24B2MHz
g5 Tested by: 23567/11993
SK
Peak Limit (dBulU/m)
7’:
G
~
3 es
w
o
~ Avg Limit (dBulU/m)
5':
5
45 1
g 0
6 a
5 =}
35 X
2‘:
1 18 18
Frequency (GHz)
Range (G REW/ VB Raf/ttn  Det/fvg Tpe Sueep Pte  #5wpc/ode  Label Renge (BA2) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pte  SSups/Mode Lobel
FCC Port15C 2.46Hz RSE.TST Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.85782 | 46.76 | PK2 31.2 -22.2 0 55.76 - - 74 -18.24 128 374 H
**1.85594 | 22.42 | ADV 31.2 -22.2 9.67 41.09 54 -12.91 - - 128 374 H
5 **1.85935 | 35.26 | PK2 31.2 -22.3 0 44.16 - - 74 -29.84 9 327 1
**1.85976 | 22.24 | ADV 31.2 -22.3 9.67 40.81 54 -13.19 - - 9 327 Vv
2 * **4,80397 | 47.19 | PK2 33.9 -31.1 0 49.99 - - 74 -24.01 1 101 H
* **4.80306 | 32.48 | ADV 33.9 -31.1 9.67 44.95 54 -9.05 - - 1 101 H
3 * *%12.5295| 34.24 | PK2 38.8 -24.3 0 48.74 - - 74 -25.26 200 115 H
* *%12.52859| 21.09 | ADV 38.8 -24.3 9.67 45.26 54 -8.74 - - 200 115 H
4 * *% 15.76514| 34.28 | PK2 40.2 -22.9 0 51.58 - - 74 -22.42 31 297 H
* *% 15.76404| 21.18 | ADV 40.2 -22.9 9.67 48.15 54 -5.85 - - 31 297 H
6 * ** 480289 | 46.11 | PK2 33.9 -31.1 0 48.91 - - 74 -25.09 168 370 Vv
* ** 480305 | 32.07 | ADV 33.9 -31.1 9.67 44.54 54 -9.46 - - 168 370 Vv
8 **%x 82211 | 36.64 | PK2 35.8 -27.2 0 45.24 - - 74 -28.76 280 253 Vv
* *% 822176 | 23.29 | ADV 35.8 -27.2 9.67 41.56 54 -12.44 - - 280 253 Vv
9 * *%11.0802 | 34.67 | PK2 37.8 -24.3 0 48.17 - - 74 -25.83 95 296 Vv
* *%11.08041| 21.24 | ADV 37.8 -24.3 9.67 44.41 54 -9.59 - - 95 296 1
7 6.95939 34.1 Pk 35.5 -27.9 0 41.7 - - - - 0-360 101 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
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

MID CHANNEL RESULTS

11l:Test Facility: UL Morrisville 2828 Moy 18 19:45:82
Radioted Emissions 3-Meters
Project Number: 13179881
185 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2448MHz
95 Tested by: 23567/11993
35
Peak Limit (dBuU/m)
75
e
~
3 e
©
Gl
~ Avg Limit (dBuU/m)
55
45 ] 3 76
hgpeslod i 32
m
35 ) , | PR MMM
IR y
25

1 18 18
Frequency (GHz)
Ronge (GHz) RBW/UBU Raf/Attn  Dat/Avg Tpe Suesp Pt #5wpe/ode  Label Renge (BH2) REL/ Bl Ref/Attn  Det/Avg Tupe Sueep Pte  SSups/Mode Lobel
11173 INC-60B)/30k 187718 FEAK/Pir Fug(RMS)  7Tmsco(Auto) 6000 MX Harizonta| 3:3-18 M(-68)/38k  87/0 PEAK/Pur Rug(RHS)  574nsec(Auto) 18k MAXH Hor i zonto
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
H:Test Facility: UL Morrisville 2028 Moy 18 19:45:82
Rodioted Emissions 3-Meters
= Project Number: 13179881
18 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2448MHz
este :
5 Tested by: 23567/11993
85
FPeak Limit (dBulU/m)
75
G
3 65
5 6
)
o
~ Avg Limit (dBuU/m)
55
45 g 10
Q o 8 o
o
35
25
1 18 18
Frequency (GHz)
Range (G B/ VB Raf/dttn  Det/Avg Tpe Sueep Pte  #5wpc/ode  Label Renge (BA2) REW/UBl Ref/Attn  Det/Avg Tupe Sueep Pte  SSwups/Mode Lobel
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.74134 | 40.28 | PK2 29.8 -22.2 0 47.88 - - 74 -26.12 222 204 H
**1.7413 22.31 | ADV 29.8 -22.2 9.67 39.58 54 -14.42 - - 222 204 H
2 **1.75391 | 35.92 | PK2 29.8 -22.2 0 43.52 - - 74 -30.48 157 172 1
**1.75307 | 22.32 | ADV 29.8 -22.2 9.67 39.59 54 -14.41 - - 157 172 Vv
3 * **4,88075| 44.46 | PK2 33.8 -30.8 0 47.46 - - 74 -26.54 2 111 H
* **4.87907 | 29.65 | ADV 33.8 -30.8 9.67 42.32 54 -11.68 - - 2 111 H
5 * ** 830868 | 36.81 | PK2 35.8 -27.3 0 45.31 - - 74 -28.69 240 382 H
* ** 830816 | 23.39 | ADV 35.8 -27.3 9.67 41.56 54 -12.44 - - 240 382 H
6 * ** 15,7645 | 34.54 | PK2 40.2 -22.9 0 51.84 - - 74 -22.16 216 192 H
* *%15.76427| 21.12 | ADV 40.2 -22.9 9.67 48.09 54 -5.91 - - 216 192 H
8 * %% 914198 | 35.69 | PK2 36.3 -25.8 0 46.19 - - 74 -27.81 274 209 Vv
* *%914212 | 22.09 | ADV 36.3 -25.8 9.67 42.26 54 -11.74 - - 274 209 Vv
9 * *%11.69091| 34.12 | PK2 38.3 -24.3 0 48.12 - - 74 -25.88 0 368 Vv
* *%11.68902| 21.02 | ADV 38.3 -24.3 9.67 44.69 54 -9.31 - - 0 368 Vv
10 * *% 15.65283| 34.68 | PK2 40.1 -23.4 0 51.38 - - 74 -22.62 223 317 Vv
* ** 15.65298| 21.37 | ADV | 40.1 -23.4 9.67 47.74 54 -6.26 - - 223 317 1
4 6.95939 32.75 Pk 35.5 -27.9 0 40.35 - - - - 0-360 101 H
7 6.95939 34.52 Pk 35.5 -27.9 0 42.12 - - - - 0-360 101 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: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

HIGH CHANNEL RESULTS

11l:Test Facility: UL Morrisville 2828 Moy 18 20:31:44
Radioted Emissions 3-Meters
185 Pr-\j_uJen:t Numbsr—‘ 13179881
Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, BLE, 2488MHz
95 Tested by: 23567/11993
35
Peak Limit (dBuU/m)
75
e
3 g5
5 6
©
Gl
~ Avg Limit (dBuU/m)
55
5
45 z 4
oo 3 o .
350 ki A ot ‘WWMW
25
1 18 18
Frequency (GHz)
Ronge (GHz) RBW/UBU Raf/Attn  Dat/Avg Tpe Suesp Pt #5wpe/ode  Label Renge (BH2) REL/ Bl Ref/Attn  Det/Avg Tupe Sueep Pte  SSups/Mode Lobel
11173 INC-60B)/30k 187718 FEAK/Pir Fug(RMS)  7Tmsco(Auto) 6000 MX Harizonta| 3:3-18 M(-68)/38k  87/0 PEAK/Pur Rug(RHS)  574nsec(Auto) 18k MAXH Hor i zonto
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
H‘:Test Facility: UL Morrisville 2028 Moy 18  20:31:44
Rodioted Emissions 3-Meters
195 PF?JEDt Number—‘ 13179881
Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
g5 Tested by: 23567/11993
85
FPeak Limit (dBulU/m)
75
G
~
3 es
)
o
~ Avg Limit (dBuU/m)
55
45 A 9
8
g N 0,
=
35 4
25
1 18 18
Frequency (GHz)
Range (G B/ VB Raf/dttn  Det/Avg Tpe Sueep Pte  #5wpc/ode  Label Renge (BA2) REW/UBl Ref/Attn  Det/Avg Tupe Sueep Pte  SSwups/Mode Lobel
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

RADIATED EMISSIONS

Frequency Metfer AT0078 |Amp/Cbl/Fltr/Pad|DC Corr Correc'ted Avg Limit | Margin P'ea‘k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dBuv/m)| (dB)

1 **1.85983 | 35.26 | PK2 31.2 -22.3 0 44.16 - - 74 -29.84 352 138 H
**1.85875 22.3 | ADV 31.2 -22.2 9.67 40.97 54 -13.03 - - 352 138 H
2 * ** 496095 | 46.69 | PK2 34 -31 0 49.69 - - 74 -24.31 360 118 H
* **¥ 495908 | 32.64 | ADV 34 -31 9.67 45.31 54 -8.69 - - 360 118 H
4 * *%11.55841| 34.19 | PK2 38.2 -24.4 0 47.99 - - 74 -26.01 22 310 H
* *% 11.55659| 20.95 | ADV 38.2 -24.4 9.67 44.42 54 -9.58 - - 22 310 H
5 * *% 17.83419| 33.55 | PK2 41.3 -21.4 0 53.45 - - 74 -20.55 69 302 H
* *%17.83523| 20.45 | ADV | 413 -21.4 9.67 50.02 54 -3.98 - - 69 302 H
6 * *%¥ 495913 | 43.92 | PK2 34 -31 0 46.92 - - 74 -27.08 108 259 Vv
* **¥4,95906 | 29.29 | ADV 34 -31 9.67 41.96 54 -12.04 - - 108 259 Vv
8 * %% 932241 | 36.38 | PK2 36.4 -26.3 0 46.48 - - 74 -27.52 172 166 Vv
* *%932252| 22.42 | ADV 36.4 -26.3 9.67 42.19 54 -11.81 - - 172 166 Vv
9 * *% 15.64414| 34.81 | PK2 40.1 -23.6 0 51.31 - - 74 -22.69 11 278 \Y
* *% 15.64365| 21.43 | ADV 40.1 -23.6 9.67 47.6 54 -6.4 - - 11 278 Vv
7 6.95939 33.59 Pk 35.5 -27.9 0 41.19 - - - - 0-360 199 Vv
3 6.96022 32.81 Pk 35.5 -27.9 0 40.41 - - - - 0-360 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

10.3. WORST CASE BELOW 30MHZ

Note for below 30 MHz scans: 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 MHZz) 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 10.92 KHz
resulted in a level of -15.15 dBuV/m, which is equivalent to -15.15-51.5 = -66.65 dBuA/m, which
has the same margin, -61.99 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit.
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION — EXT ANTENNA)

7ETest Facility: UL Morrisville 2028 May 7 15:53:39
| RF Emissions
Project Number: 13173881
58 ient: iRobo
g;st tocazlgnt S-SAC
Mode: 1Tx, BLE, lWorst Cose
46\\ Tested by: 19289 / 46722
~—_
T
34 iy g (S G w7 1= T ke e oTle
E 22 —
2 T
3 e :
- e
5 g3
3 e
_14}.id % |
- i ™ . Wbt
: W iy
-38 ! ;
. D@81 . [ L] 38
Frequency (MHz)
Range (MHz) RBU/UBW Ref/ftin  Det/Avg Type Sweep Pts  #Swps/Mode Lobel Ronge (MHz) RBU/VBW Ref/Attn  Det/Avg Type Pts  #Swps/Made  Label
1:.809-.15 280¢-6dB)/ 3k 187/18 PERK/Volt fAvg 14nsec(Auto) 2001  MAXH B degrees
2:.15-.49 Sk(-6dB)/18@k  97/18 PEAK/Volt Avg Imsec(Auto) 2881  MAXH @ degrees 7:.885-.15 2088(-6dB)/3k 187/18 PEAK/Volt Avg 2881 MAXH Flet
3:.49-38 Ok(-6dB)/18@k  97/18 PERK/Volt Avg 16meeclAuto) 14k MAXH B degrees 8 kg;j’i ::Iisisz/:sgt 37{;} iisﬁ;‘lzlt i\rj \:;Z;;mu(;r ‘ZE;'\ :4‘:1: ’Flw‘:
ANTENNA- THREE ORIENTATIONS
Below 30MHz Data
Frequency Metfar AT0079 AF Dist. Corr. Corre(fted FCC 15.2'0!? FCC 1'5.2‘09 Worst-(;ase Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading QP/AV Limit| PK Limit Margin (Degs)
(dBuVv) dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (dB) g
1 .01092 46.95 Pk 17.8 1 -80 -15.15 46.84 66.84 -61.99 0-360
7 .10024 33.91 Pk 11.1 1 -80 -34.89 27.58 - -62.47 0-360
4 .14149 31.78 Pk 11 1 -80 -37.12 24.59 44.59 -61.71 0-360
5 .35919 40.22 Pk 11 1 -80 -28.68 16.5 36.5 -45.18 0-360
8 42285 37.54 Pk 11 1 -80 -31.36 15.08 35.08 -46.44 0-360
2 44215 37.33 Pk 11 1 -80 -31.57 14.69 34.69 -46.26 0-360
6 .54059 36.64 Pk 11 1 -40 7.74 32.95 - -25.21 0-360
3 1.15824 29.49 Pk 11.1 2 -40 .79 26.33 - -25.54 0-360
9 1.27207 28 Pk 11.1 2 -40 -7 25.51 - -26.21 0-360
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION — PCB ANTENNA)

7ETest Facility: UL Morrisville 2028 May 7 14:58:15
RF Emissions
Project Number: 13179281
58 Clicnt: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, Uaret Case
46\\ Tested by: 19289 / 46722
—
34 FOC 157809 Lt Bt
\\ —
- —
C
[
b2z
g
~ T~
0
- 18 &
0 "B, 5
3 Mg
= -2 Wi
< W
< W
» “WW
b g
W 1 =
T %)
_26 el Ay
) 5 M 1
4
-38 -
aEc] A 1 18 36
Frequency (MHz)
Range () REUAVE Ref/Atin  Det/fvg Tope Simep Pio Fowpo/fode Label Range (12 E Ref/tin  Det/fvg Tgpe Pio  #oupo/fode Lobel
1:.809-.15 06/ 10/1B FERK/ol fg lnsec(huto) 2801 HAKH 0 degrees
2:015,48 -6/ 180k S7/18  FERK/AUolt fug Insecthuto) 2361 HAKH 8 degrees | 7000515 2Bk 101/18 FERKAUsIt fvg 2801 HAMH Flat
3408 -6dB>/180k  97/18  FEFRK/Uolt fvg IBneecthute) 1dk  HAIH 8 degrees | B:.15-.49 Sk(-60B)/ 108« 97/18  FERK/Uolt fvg e 2801 MK Flat
9:.43-38 Ok(-6c8)/188k  97/18 PEAK/Uolt Avg IGrsec(Auto) 14k MAXH Flat
ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Worst-
Meter . Corrected FCC 15.209 | FCC 15.209 .
Marker Frt(e:ﬂu:zr;cy Reading | Det AIS;;;?F Cbl (dB) :_; '::;::FJ;) Reading QP/AV Limit| QP/AV Limit IV(I::rsein 'L\(ZI;:‘uSt)h

(dBuVv) dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (ng) 8
1 .03612 42.79 Pk 12.7 A -80 -24.41 36.45 56.45 -60.86 0-360
7 .10861 34.2 Pk 11.1 A -80 -34.6 26.89 46.89 -61.49 0-360
4 .12636 32.94 Pk 11 A -80 -35.96 25.57 45.57 -61.53 0-360
5 .20576 43.94 Pk 11 A -80 -24.96 21.34 41.34 -46.3 0-360
8 .20874 43.87 Pk 11 a -80 -25.03 21.21 41.21 -46.24 0-360
2 .38809 39.86 Pk 11 A -80 -29.04 15.83 35.83 -44.87 0-360
6 .59751 35.49 Pk 11 A -40 6.59 32.08 - -25.49 0-360
9 1.10659 29.62 Pk 11.1 2 -40 .92 26.72 - -25.8 0-360
3 1.26996 28.42 Pk 11.1 2 -40 -.28 25.53 - -25.81 0-360
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

10.4. WORST CASE BELOW 1 GHZ

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

QKTest Foacility: UL Morrisville 2028 May 7 13:57:17
Rodioted Emissions - 3 Meters
= Project Number: 13179881
8 Client: iRobot
Test Location: S5-SAC
Mode: 1Tx, BLE, Worst Cose
75 Tested by: 19289 / 46722
65
55
< F
~
2> 45 r
5 QPR e CaBUU I
3
35
25
; M "
S T —
5
34 184 18606
Frequency (MHz)
Ronge (HHz) REW/UB Ref/Attn  Det/Avg Tupe Sueep Pts  foups/fode  Label Ronge (1Hz) D Ref/Attn  Det/Avg Tupe Sueen Pts  fowps/fode Label
1:33-208 126 (-6dB)/1M  97/18  PERK/LogPur-Video Insec(uto) 4008 MAXH Horizontal | 3:260-1800 120k(-68)/11 9718 PERK/LogPur-Video nsecChuto) 8803  MAXH Hor i zontal
gﬁTest Facility: UL Morrisville 2028 May 7 13:57:17
Radiated Emissions - 3 Meters
= Project Number: 13179681
8 Client: iRobot
Test Location: S5-SAC
Mode: 1Tx, BLE, Worst Cose
75 Tested by: 19289 / 46722
65
55
< (
~
2 45 - s r
B Pkt Tt CaB Ut A i
S
&
35
2
5 o
‘ Wyl g bt IL
VWl \%“‘ W
15 il . i W "
LY I A
el bR AT iy “L‘,vall /“W
5
34 100 1808
Frequency (MHz)
Range (Hz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pts  foups/fode  Label Ronge (Hz) REW/UBU Ref/Attn Det/Avg Tupe Sueep Pts fwps/flode Label
2:3-208 20(-6d8/IN 97/18  PEMK/LogPur-Uideo Insec(futo) 4889 MXH Uertica 4:200- 1600 K(-6E)/IH  97/18  PERK/LogPur-Uideo  meecChuts) 8303 MAKH ertico

VERTICAL
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

Below 1GHz Data

Meter Corrected . . . .
Marker Frequency Reading | Det AT0074 AF | Cbl/Amp Reading QPk Limit | Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) (Degs) | (cm)
4  |***249.6064| 39.6 Pk 17.5 -29.9 27.2 46.02 -18.82 | 0-360 101 H
5 |***326.4164| 35.27 Pk 20 -29.4 25.87 46.02 -20.15 | 0-360 101 H
10 **784.676 | 35.27 Pk 27.1 -28 34.37 46.02 -11.65 | 0-360 298 H
6 |***334.4175| 35.4 Pk 20 -29.4 26 46.02 -20.02 | 0-360 101 \Y%
1 182.4019 35.06 Pk 17.3 -30.3 22.06 43.52 -21.46 | 0-360 101 V
2 203.2004 39.04 Pk 17.6 -30.2 26.44 43.52 -17.08 | 0-360 101 \Y
3 208.001 44.88 Pk 16.4 -30.1 31.18 43.52 -12.34 | 0-360 199 H
7 435.2306 35.77 Pk 22.7 -29 29.47 46.02 -16.55 0-360 101 \'%
9 518.4414 34.79 Pk 23.7 -28.9 29.59 46.02 -16.43 | 0-360 199 H
8 518.4414 37.6 Pk 23.7 -28.9 32.4 46.02 -13.62 | 0-360 101 \Y
11 921.5938 32.95 Pk 28.6 -26.8 34.75 46.02 -11.27 | 0-360 101 H

* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

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

QKTSSt Focility: UL Morrisvil e 2028 May 7 14:27: 22
Rediated Emissions — 3 Meters
= Proje=z Number: 13179881
8 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BLE, Uorst Case
75 Tested by: 9239 / 46722
65
55
N (
3 45 r
B WERTTm T lagulys ms I
S
35 11 2
5
25 4 7
m«mw Wﬁw
5 . " : T
i
Mkesspibaibnalonhdd. o 4
=
368 ‘gd 1868
Frequency (MHz)
Farge (D) ROAVR Ref/fttr Det/vg Tope e Pta Toups/lok  Label Rorge (D REUVE Ref/ttn Det/hvy Tupe Suemn Frs  Tops/ode  Lobel
1:31-260 120k -68)/IN 97/18  PEAK/LocFur—Video Incec(Ruto) 408 MAKH Horizortal | 3:208-17B 1ZECEBI/ N 913 PERK/LSgRur-Uicso Snsec(uic) 888 MAXH Horizontal
gﬁTest Focility: UL Morrisvil e 2820 May 7 14:27:z2
Rediated Emissions — 3 Meters
= Proje=z Number: 13179881
8 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BLE, Uorst Case
75 Tested by: 9239 / 46722
65
55
N (
3 45 r
B WERTTm T lagulys ms I
S
35
918
a o
c 3 =)
25 b el
a
15
=
368 ‘gd 1868
Frequency (MHz)
Farge (D) RAAVR Ref/fttr Det/fvg Tope e Pta Toups/lok  Label Rorge (D REUVE Ref/Attn  Det/hvy Tupe Suemn Frs  Tops/ode  Label
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

Below 1GHz Data

. Frequency Metfar AT0074 AF | Cbl/Amp Corre(fted QPk Limit | Margin | Azimuth | Height .
Marker (MHz) Reading | Det (dB/m) (dB) Reading (dBuv/m) | (dB) (Degs) | (cm) Polarity
(dBuV) (dBuv/m)
7 * *%326.4164| 32.68 Pk 20 -29.4 23.28 46.02 -22.74 | 0-360 102 H
9 **499.2389 | 35.02 Pk 23.7 -28.8 29.92 46.02 -16.1 0-360 101 Vv
1 182.4019 36.1 Pk 17.3 -30.3 23.1 43.52 -20.42 | 0-360 102 \
2 201.6002 36.69 Pk 18.4 -30.2 24.89 43.52 -18.63 | 0-360 101 \Y
4 214.4019 37 Pk 16.6 -30.1 235 43.52 -20.02 | 0-360 102 H
3 214.4019 38.4 Pk 16.6 -30.1 24.9 43.52 -18.62 | 0-360 199 Vv
5 360.0208 34.56 Pk 20.8 -29.4 25.96 46.02 -20.06 | 0-360 102 H
6 360.0208 33.59 Pk 20.8 -29.4 24.99 46.02 -21.03 | 0-360 101 \Y
8 439.3311 28.79 Pk 22.7 -29.1 22.39 46.02 -23.63 | 0-360 102 H
10 524.8422 34.79 Pk 23.9 -28.6 30.09 46.02 -15.93 | 0-360 101 \Y
11 528.0426 38.65 Pk 23.9 -28.7 33.85 46.02 -12.17 | 0-360 198 H
12 819.1805 34.51 Pk 27.7 -27.8 34.41 46.02 -11.61 | 0-360 198 H
Pk - Peak detector
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09

IC: 6652A-AXGY1

10.5.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION — EXT ANTENNA)

11KTest focility: UL Morrisville 20828 May 8 21:55:39
Radioted Emissions 3-Meters
= Project Number: 131750081
18 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BLE, Worst Case
g5 Tested by: 23567/118383
8:
7P bt LB D
e
3 =
3 6
5]
™
el fverage Linit (dBul/m)
a5

1 2 3
BKWWWWWWWWWWWWW%WW ol iy

26.5

25
18
Frequency (GHz)
Rarge (GH) T Ref/Atin Det/fug Typs Suep Pis  Fowps/lode Labal
111826 INCEB/IH 9972 FERK/Fur Avg(RHS)  1BnsectAutod 18k HAKH Horizontal

Ronge (6H2) REW/UBN Ref/fittn  Dot/Avg Tupe Sueen Pto  fups/fade Label ‘

FCC RSE 18_to_26-5GHz_DTS.TST

HORIZONTAL

Rev 9.5 12 Jun 2819

11KTest focility: UL Morrisville 2028 May 8 21:55:39
Radioted Emissions 3-Meters
= Project Number: 131750081
18 Client: iRabot
Test Location: S-SAC
Mode: 1Tx, BLE, Worst Cose
g5 Tested by: 23567/11883
8:
751-Feak jm.it... CaBuld/m.).
‘e
3 65
2 6
o
™
el fverage Linit (dBul/m)
a5
4 5 Dﬁ ) “ i 'H . w“mmwmm,
B M ‘
2|:
18 26.5
Frequency (GHz)
Fonge (GHi) REU/UBH Ref /At Det/fug Tups Sueep Pts  Fowps/fode Label Range (6H2) REU/UBU Ref/Attn  Dot/fvg Typs Sueep Pts  Fups/fode Label
2:15-26.5 HCBE)/H 9372 FERK/Pur Avg(RHS)  IGmsec(Aute) I8k HAKH Vertical

FCC RSE 18_to_26-5GHz_DTS.TST

VERTICAL

Rev 9.5 12 Jun 2819
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

18 — 26GHz DATA

Frequency Met‘er AT0076 AF| Amp/Cbl Correr:ted Av'erafge Margin | Peak Limit | Margin |Azimuth | Height .
Marker Reading | Det Reading Limit Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
1 * *%19.0975 | 46.14 | Pk 32.8 -38.1 40.84 54 -13.16 74 -33.16 | 0-360 | 198 H
2 * *¥%20.99878| 44.9 Pk 33.2 -37.5 40.6 54 -13.4 74 -33.4 | 0-360 | 102 H
3 * *¥%22.41552| 45.2 Pk 335 -37 41.7 54 -12.3 74 -32.3 | 0-360 | 148 H
4 * *%18.04864| 46.54 | Pk 32.5 -38.4 40.64 54 -13.36 74 -33.36 | 0-360 | 298 V
5 * *%20.46136| 45.21 | Pk 33.2 -37.5 40.91 54 -13.09 74 -33.09 | 0-360 | 202 V
6 * *¥%22.54869| 45.96 | Pk 335 -36.9 42.56 54 -11.44 74 -31.44 | 0-360 | 152 v

* - 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: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION — PCB ANTENNA)

HKTest facility: UL Morrisvil e 2026 May 8 28:16:E5
Redioted Emissions 3-Meters
Projesz Number: 13179681
185 Cl enti iRobat
Test _ocotion: S-SAC
Mode: |Tx, BLE, lorst Cose
g5 Tested hy: 23557/11993
8|:
75l-Peak L init LoBul/m)
S s
2 6
©
el
sslbverage Linit (dBull/m)

45

ju)
WMWMWWWWWWWWWWWWW
3!:

25
'8 26.5
Frequency (GHz)
Farge GHo) REAVEL Ref/Atlr  Dot/fvg Tupe Siees Pto foups/lock Labsl Range (60 RE/B Ref/Attn  Det/v Tupe Suesp Pts  oups/flade  Label
1116-26.5 INCSB)/AM 92 PERK/Pur Avg(RHS)  16mesthuco; 18k H Hor 1 zortal
FCC RSE 18 to_26-56Hz_DTS.TST Rev 9.5 12 Jun 2013
11KTest focility: UL Morrisvil e 2820 Moy 8 28:16:E5
Redioted Emissions 3-Meters
= Projesz Number: 13179681
18 Cl enti iRobat
Test _ocotion: S-SAC
Mode: |Tx, BLE, lorst Cose
g5 Tested hy: 23557/11993
35
75l Peak  Limit  LcBul/ml
3 s
3 6
a
>
sl fverage Linit (dBul/m)
45 =
4 5
25
'8 26.5
Frequency (GHz)
Farge GHo) REAVRL Ref/Atlr  Dot/fvg Tupe Siees Pto  foups/lock Label Range (6D REU/B Ref/Attn  Det/Av Tupe Suesp Pts  Toups/flade  Label
2:16-26.5 MCEE)/3M 992 PEAPar AgRS)  lensecteutod 1Bk NA lertizal

FCC RSE 18 to 26-56Hz DTS.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E1

FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

18 — 26GHz DATA

Frequency Met‘er AT0076 AF| Amp/Cbl Correr:ted Av'erafge Margin | Peak Limit | Margin |Azimuth | Height .
Marker Reading | Det Reading Limit Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) | (dB) | (Degs) | (cm)

1 * *% 18.67909| 45.94 Pk 325 -38.1 40.34 54 -13.66 74 -33.66 | 0-360 102 H

2 * *%20.31921| 45.73 Pk 33 -37.7 41.03 54 -12.97 74 -32.97 | 0-360 102 H

3 * *¥%22.57089| 46.44 Pk 334 -37.1 42.74 54 -11.26 74 -31.26 | 0-360 298 H

4 * **18.4458 | 46.73 Pk 324 -38.3 40.83 54 -13.17 74 -33.17 | 0-360 102 Vv

5 * *%20.43774| 45.54 Pk 331 -37.5 41.14 54 -12.86 74 -32.86 | 0-360 102 Vv

6 * *% 23.88516| 44.8 Pk 34 -36.4 42.4 54 -11.6 74 -31.6 | 0-360 298 Vv
Pk - Peak detector
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

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 b to 56 56 to 46
0.5-5 56 46
5-30 ) 5

Decreases with the loganthm of the frequency.
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

11.1.1. AC Power Line Norm

LINE 1 RESULTS - EXTERNAL ANTENNA

jgplest Faeility: UL-Morrisville 8 May 2828 11:31:88
Concuctec RFI Uo\tage
Project Number: 13179801
el Cl \énz‘t iRobot
Test Location: CONDI
Mede:BLE, Worst Cose
a0 Tested by: 24293/40882
70
—
5 60 ER A Ve
2 —
- 5B Ayerage Limit TdEaud
s 4@1)\
30 g
W2 7 T
- V»@M ., 5 W 1 X
° 4 MWWWWMWWWMWMWWMWW
1 @j\””\-/@\/\ g g ‘1\12
N S i
e M] " HHHHMHMMMW“
3 w 7o ‘ [
Fr‘equem:g (MHZ:
Range (MHz) REW/UBY Fef/Atin  Det/fvg Mode Sueep Pis  #5ups/Mode  Lokel Range (MHz) RBU/VBY Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Lobe
1:0.15-38 Gk (~6cB )/~ 82/18 Fr/fv 15/ 3Hz 9951 1/URIT Line-L1
LC B.15-38MHz_Class-B & 15.287 Step Rewr.TST Rev 9.5 28 Aug 2015
Range 1: Line-L1 .15 - 30MHz
Frequency Meter Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuVv) (dB) (dBuv) (dB)
1 .153 28.85 Pk 2 9.7 38.75 65.84 -27.09 - -
2 .153 3 Av 2 9.7 12.9 - - 55.84 -42.94
3 24 14.21 Pk 1 9.7 24.01 62.1 -38.09 - -
4 .225 1.78 Av 1 9.7 11.58 - - 52.63 -41.05
5 .681 11.02 Pk 1 9.8 20.92 56 -35.08 - -
6 .681 1.52 Av 1 9.8 11.42 - - 46 -34.58
7 .852 12.98 Pk 0 9.8 22.78 56 -33.22 - -
8 .852 .89 Av 0 9.8 10.69 - - 46 -35.31
9 13.56 17.29 Pk 1 10 27.39 60 -32.61 - -
10 13.56 6.53 Av 1 10 16.63 - - 50 -33.37
11 26.031 9.09 Pk .3 10.2 19.59 60 -40.41 - -
12 26.031 -.53 Av 3 10.2 9.97 - - 50 -40.03
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REPORT NO: R13179001-E1
FCC ID: UFE-AXGY1

DATE: 2020-09-09
IC: 6652A-AXGY1

LINE 2 RESULTS — EXTERNAL ANTENNA

1QBTest Facility: UL-Morrisville 8 Moy 208208 11:31:88
Concuctec RFI Uoltoge
Project Numbker: 13175801
EL] Ol abes
Test Locotion:CONDI
Mede BLE, Worst Case
8@ Tested by: 24793/40882
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Range (MHz) RBU/UBY Fef/Mtin  Det/fvg Mode Susep Pts  #Sups/Mode  Lobel Range (MHz) RBU/UBY Ref/fttn  Det/fvg Mode Sweep Ptz #5upsMode  Lobe
2:.15-38 Sk (-6aB) /- 8e/18 Ph/fv 15/3kHz 5951 1/WRIT Line-L2
LC_8.15-38MHz_Class-B_&_15.287_Step_Rewr.TST Rev 9.5 28 Aug 2815
Range 2: Line-L2 .15 - 30MHz
Frequency Meter Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuVv) (dB) (dBuv) (dB)
13 .153 27.98 Pk 2 9.7 37.88 65.84 -27.96 - -
14 .153 291 Av .2 9.7 12.81 - - 55.84 -43.03
15 222 15.86 Pk 1 9.7 25.66 62.74 -37.08 - -
16 225 1.83 Av 1 9.7 11.63 - - 52.63 -41
17 .681 9.77 Pk 0 9.8 19.57 56 -36.43 - -
18 .681 1.13 Av 0 9.8 10.93 - - 46 -35.07
19 .885 12.42 Pk 0 9.8 22.22 56 -33.78 - -
20 .867 -.03 Av 0 9.8 9.77 - - 46 -36.23
21 13.56 17.16 Pk 1 10 27.26 60 -32.74 - -
22 13.56 6.81 Av 1 10 16.91 - - 50 -33.09
23 26.028 11.62 Pk 2 10.2 22.02 60 -37.98 - -
24 26.019 .49 Av 2 10.2 10.89 - - 50 -39.11
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

LINE 1 RESULTS - PCB ANTENNA

\pglest Foeility: Ul-Morrisville 8 Moy 2828 ©8:12:10
Conducted RFI Uoltage
Project Number: 13179081
el Client: iRobot
Test Location:CONDI
Mode :BLE, Worst Case
ap Tested by:24293/40882
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Frequency (MHz)
Range (MHz) RBU/UBY Ref/ftin  Det/fvg Mode Suesp Pis  #Swps/Mode Lobel Range (MHz) REW/UBY Ref/Attn  Det/fvg Mode Sweep Pts  $Sups/Mode  Lobel
1:.15-38 9k (-6cB) /- 82/1a Ph/Av 18/3Hz 9951 1/URIT Line-L1
LC_B.15-38MHz_Class-B_& _15.287_Step_Recvr.TST Rev 9.5 28 Aug 20815

Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker (MH2) Tz:ﬂl\;‘)g Det | LISN VCF (dB) (dB) Rz:t:\t;g (dBuV) (dB) (dBuV) (dB)

1 .153 32.25 Pk .2 9.7 42.15 65.84 -23.69 - -
2 .153 4.11 Av .2 9.7 14.01 - - 55.84 -41.83
3 .18 22.44 Pk 2 9.7 32.34 64.49 -32.15 - -
4 .183 2.69 Av .2 9.7 12.59 - - 54.35 -41.76
5 .873 12.58 Pk 0 9.8 22.38 56 -33.62 - -
6 .867 -.22 Av 0 9.8 9.58 - - 46 -36.42
7 13.56 26.19 Pk 1 10 36.29 60 -23.71 - -
8 13.56 12.79 Av .1 10 22.89 - - 50 -27.11
9 24.207 7.02 Pk .2 10.2 17.42 60 -42.58 - -
10 24.213 -4.55 Av .2 10.2 5.85 - - 50 -44.15
11 27.852 8.19 Pk .3 10.2 18.69 60 -41.31 - -
12 27.849 -2.99 Av .3 10.2 7.51 - - 50 -42.49

Pk - Peak detector

Av - Average detection
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

LINE 2 RESULTS - PCB ANTENNA

(gplest Focilityr UL-Morrisville 8 May 2828 ©8:12:18
Conducted RFI Uoltage
e Eiouet e 21700
Test Location:CONDI
Mode :BLE, Uorst Case
8D Tested by:24293/408882
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Frequency (MHz)

Range (MHz) REBW/UBY Ref/ftin  Det/fvg Mode Suesp Pis  #Swps/Mode Lobel ’??‘nge (MHz) RBU/UB R(s(/m,‘tn Det/fvg Mode Swee‘p Pts‘ #Swp“s/Nude Label
LC_B.15-38MHz_Class-B_&_15.287_Step_Rcvr  TST Rev 9.5 28 Aug 20815
Range 2: Line-L2 .15 - 30MHz

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

13 .153 30.87 Pk .2 9.7 40.77 65.84 -25.07 - -
14 .153 3.58 Av .2 9.7 13.48 - - 55.84 -42.36
15 .165 26.19 Pk .2 9.7 36.09 65.21 -29.12 - -
16 .183 2.52 Av .2 9.7 12.42 - - 54.35 -41.93
17 .681 9.54 Pk 0 9.8 19.34 56 -36.66 - -
18 .681 1.35 Av 0 9.8 11.15 - - 46 -34.85
19 .876 11.99 Pk 0 9.8 21.79 56 -34.21 - -
20 .849 .91 Av 0 9.8 10.71 - - 46 -35.29
21 13.56 27.9 Pk .1 10 38 60 -22 - -
22 13.56 14.7 Av 1 10 24.8 - - 50 -25.2
23 27.138 14.14 Pk .2 10.2 24.54 60 -35.46 - -
24 27.129 241 Av .2 10.2 12.81 - - 50 -37.19

Pk - Peak detector

Av - Average detection
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REPORT NO: R13179001-E1 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

12. SETUP PHOTOS

Please refer to R13179001-EP1 for setup photos

END OF TEST REPORT
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