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REPORT NO: R13179001-E2 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.: AXG-Y1

SERIAL NUMBER: SS0040BWW, SS0040BHN, SS040B86, SS0040B59, SS0040BXP,
SS0040BHN

DATE TESTED: 2020-05-05 to 2020-05-19, 2020-08-04

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:
/_—‘—-4. -
&‘Zq 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-E2
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 Per ANSI C63.10,
purposes only Section 11.6.

See Comment RSS-GEN 6.7 20dB BW/99% OBW Reporting ANSI C63.10 Sections
purposes only 6.9.2 and 6.9.3

15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Compliant None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Number of Hopping Channels Compliant None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Compliant None.

15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Compliant None.
Reporting Per ANSI C63.10,

See Comment Average Power purposes only Section 11.9.2.3.2.

15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions Compliant None.

15.209, 15.205 g?ﬁ'GEN 89, |Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Compliant None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
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 X] North Chamber
|:| Chamber C RTP Izl 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-E2 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)
0.45dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 4.88 dB
Conducted Emissions (0.150-30MHz) - LISN 3.07 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.
36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R13179001-E2 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 BT 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)
External Antenna
2402 - 2480 Basic GFSK 10.30 10.72
2402 - 2480 Enhanced DQPSK 9.28 8.47
2402 - 2480 Enhanced 8PSK 10.22 10.52
PCB Antenna
2402 - 2480 Basic GFSK 11.86 15.35
2402 - 2480 Enhanced DQPSK 11.15 13.03
2402 - 2480 Enhanced 8PSK 11.66 14.66

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

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.
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

6.5.WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated with 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, with the exception of
power and duty cycle which were done on both ports.

Radiated and AC mains emissions testing were performed using both antennas.
Worst-case data rates as measured were:

GFSK mode: DH5

8PSK mode: 3-DH5

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 11S362002842Z21005380J8 NA
/O CABLES
I/0 Cable List
# of Cable
C;:Ie Port Identical Co_r;_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-E2

FCC ID: UFE-AX

GY1

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:

Note — All equipment was in calibration at time of test.

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
AT0076 Homn Antenna, 18- ARA MWH-1826/B | 2019-11-07 | 2020-11-07
26.5GHz
Gain-Loss Chains
S-SACO1 Gai”"”g;{;iﬂg: 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
_ Gain-loss string: 1-
(Out ofsServiScigoos/?Mzozo) 18GHz Various Various 2020-04-12 | 2021-04-12
_ Gain-loss string: 1-
(In se?icescﬁ g/?szozo) 18GHz Various Various 2020-05-15 | 2021-05-15
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 | 2020-05-31
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 Regsudzﬁs POWer | ircuit Specialists| ~ CSI3005X5 N/A N/A
76021 DC Regulated Power | it Specialists| ~ CSI3005X5 N/A N/A
Supply
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

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

Equipment

D Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
AT0072 Double-Ridged
Waveguide Horn ETS Lindgren 3117 2020-04-27 | 2021-04-27
Antenna, 1to 18 GHz
Gain-Loss Chains
N-SACO3 Gain-loss string: 1- Various Various 2020-03-15 | 2021-03-15
18GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent NO030A 2020-03-17 | 2021-03-17
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
76021 DC Regulated Power [CircuitSpecialists. CSI3005X5 N/A N/A
Supply Com
76022 DC Regulated Power CircuitSpecialist CSI3005X5 N/A N/A
Supply s.Com

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- | b cionack | 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-
LISNOO3 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
TL0O1 Tra”S'e”g'él'\mf’ 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
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

Test Equipment Used - Wireless Conducted Measurement Equipment

Eqmlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
72822 (PRE0100902)]  Spectrum Analyzer Ag|Ient_ E4446A 2020-01-02 | 2021-01-02
Technologies
PWMO004 Keysight 08, 08
(PRE0137346) RF Power Meter Technologies N1911A 2019-08-23 | 2020-08-23
Peak and Avg Power .
PWS001 Sensor, 50MHz to Keysight E1921A 2019-05-06 | 2020-05-06
(PRE0137347) 18GHz Technologies
PWMO003 Keysight
(PRE0137345) RF Power Meter Technologies N1911A 2019-08-23 | 2020-08-23
Peak and Avg Power .
PWS005 Sensor, 50MHz to Keysight E1921A 2020-05-26 | 2021-05-26
(PRE0126445) 18GHz 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 Re%“'ated Power Tenma 72-6180A N/A N/A
upply
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

8. MEASUREMENT METHODS

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

Occupied BW (20dB and 99%): ANSI C63.10-2013 Section 6.9.2 and 6.9.3

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

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

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

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

Conducted Spurious Emissions: ANS| C63.10-2013 Section 7.8.8

Band-Edge: ANSI C63.10-2013 Section 7.8.6, 6.10.4 and 6.10.5

Radiated Spurious Emissions: ANSI C63.10-2013 Section 6.3 to 6.6

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

9. ANTENNA PORT TEST RESULTS

9.1.0ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
External Antenna
Bluetooth GFSK 2.89 3.75 0.771 77.1% 1.13 0.346
Bluetooth 8PSK 2.89 3.75 0.771| 77.1% 1.13 0.346
PCB Antenna
Bluetooth GFSK 2.89 3.75 0.771| 77.1% 1.13 0.346
Bluetooth 8PSK 2.88 3.75 0.768| 76.8% 1.15 0.347
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

#  Agilent 17:25:39 May 7, 2020 L Measure 3% Agilent 17:24:30 May 7, 2028 L Measure
AP2629.4.17,44389, a Mkr3 375 ms AP2826.4.17,44389, aMkr3 375 ms
Ref 26 dBm #Atten 30 dB 0.857 dB Meas Off Ref 28 dBm #Atten 30 dB -0.899 dB Meas Off
#Peak [ #Peak [
Log p Log I
10 ¢ 5o llchannel Power 10 % 5% Channel Power
dB/ dB/
Occupied BW Occupied BH
ACP ACP
#PAvg #PPvg
Center 2.441 809 GHz Span B Hz . . Center 2.441 0808 GHz Span @ Hz . .
Res BH 8 MHz WBH 5O MHz  Sweep 10 ns (1001 proy || O CF?{,::ZE Res BH § MHz WEH SO MMz Sweep 10 ms (1001 pisy || c:;m:;
Marker  Trace Type ¥ Axie Amplitude Marker  Trace Type W Axis Anplitude
1R 1y Time 980 ps -2.94 dBm 1R (&5 Tine 2.84 ne -5.31 dBm
1, 1y T 2.89 6.62 dB 1 (&5 Ti 2.89 -1.39 dB
3; [¢5) T:'r:z 988 'Si -2.94 dBm Powerc%tnal_s 3; 1y T:’rxz 2.84 ’rxi -5.31 dBm Powerc%tDaFt
3a 1) Time 3.75 ms 6.87 dB N 1y Time 3.75 ms -A.81 dB
More More
lof2 1lof2
| |
#  Agilent 12:43:32 May 6, 2020 L Measure 3% Agilent 18:38:29 May 7, 2028 L Measure
AP2629.4.17,44389, a Mkr3 375 ms AP2826.4.17,44389, aMkr3 375 ms
Ref 26 dBm #Atten 30 dB 0.098 dB Meas Off Ref 28 dBm #Atten 30 dB 0.008 d5 Meas Off
#Peak [ #Peak [
Log Eld T ] Log S i 5
18 [—Y q—o o 10 S 9
B/ Channel Power| dB/ Channel Power
Occupied BW Occupied BH
ACP ACP
#PAvg #PPvg
Center 2.441 809 GHz Span @ Hz . . Center 2.441 B68 GHz Span @ Hz . .
Res BH 8 MHz WBH 5O MHz  Sweep 10 ns (1001 proy || O CF?{,::ZE Res BH § MHz WEH SO MMz Sweep 10 ms (1001 pisy || c:;m:;
Markar Trace Type X Axis Amplitude Marker Trace Type # Axis Amplitude
1R Time 980 ps -8.34 dBn 1R ) Tine 998 pe -2.29 dBm
1, 1y T 2.89 6.68 dB 1 (&5 Ti 2.88 1.52 dB
3; 1) T:'r:z 988 'Si -0.34 dBm Powerc%tnag S; 1y T:’rxz 998 zi -2.89 dBm Powerc%tDaFt
3a 1) Time 3.75 ms 6.61 dB N 1y Time 3.75 ms H.86 dB
More More
lof2 1lof2

BLUETOOTH GFSK — PCB ANTENNA

BLUETOOTH 8PSK - PCB ANTENNA
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REPORT NO: R13179001
FCC ID: UFE-AXGY1

-E2

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

9.2.20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB and 99% occupied bandwidth. The VBW is set to = 3x RBW. The sweep time is coupled.

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.856 0.875
Mid 2441 0.926 0.883
High 2480 0.89 0.876
#  Agilent 12:39:35 May 6, 2620 L Measure 3 Agilent 12:44:09 May 6, 2620 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2020.4.17,44359, APzB29.4.17,44389,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak ] Occupied BH #Peak ] ] I I Occupied BH
Log Nl Log I | | I
19 & 18 Ot -
dB/ dB/
LS PP . A LW PP ACP| | loffst [w A ACP
11.2 11.2
dB 5 n n dB n n
i i Multi Carrier| Multi Carrier
Center 2.402 000 GHz Span 2 MHz Power Center 2.441 008 CHz Span 2 Mz Power
#Res BH 38 kHz #UBH 91 kHz #Sween 108 ms (1001 pts) b s #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1091 pts) b s
ower Stat ower Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
875.1769 kHz B -20.00 &6 882.9731 kHz x d5 2000 &8
Transmit Freq Error  -4.388 kHz IMO{Z Transmit Freq Error  -436.551 Hz 1M0frg
% ¢B Bandwidth 932.0596 kHzx v % dB Banduidth 941.397 kHz* v

LOW CHANNEL (99% OBW)

MID CHANNEL (99% OBW)

3% Agilent 12:47:21 May 6, 2028 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2629.4.17,44389,
Ref 2@ dBm #Atten 30 dB
#Peak T I I I Occupied B
Log | | | I
10 -y <
dB/
Offst i T ACP
11.2
dB — . .
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % PWr  99.60 CCDF
875.94@9 kHz x dB -20.00 o
Transmit Freq Error  -6.209 kHz Pofrg
% dB Bandwidth 940,667 kHz* o
|
HIGH CHANNEL (99% OBW)
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

s Agilent 12:39:15 May 6, 2020 L Heasure % Agilent 12:43:49 May 6, 2028 L Measure
AP2029.4.17,44389, a Mkrl 856 kHz| AP2626.4.17,44389, a Mkrl 926 kHz
Ref 26 dBm #Atten 30 dB -0.638 dB Meas Off| Ref 28 dBm #Atten 30 dB 8895 dB Meas Off
#Peak #Peak |
Log Log |
Lo Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.2 e 11.2 1R 1
dB Occupied BW dB 2 S Occupied BH
) ul}
;‘é@.? aé?.él
il i
WPhivs ACP “PRug ACP
20 28
ML 52 Multi Carrier| ML 52 Multi Carrier|
$3 FS Power 33 F Power|
AR AA
f;%k Power Stat f;%k Power Stat
CCDF CCDF]
Swp Swp
Center 2.402 060 GHz Span 2 Mz 1”‘0’{3 Center 2.441 030 GHz Span 2 Mz 1"2{2
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1061 pts) #Res BH 22 kHz #YBH 63 kHz Sweep 4 ms (1001 prs)
| |
LOW CHANNEL (20 dB EBW) MID CHANNEL (20 dB EBW)

¥ Agilent 12:47:00 May B, 2020 L Measure
AP2020.4.17,44339, a Mkrl 898 kHz]
Ref 28 dBm #Ftten 38 dB 6.679 dB Meas Off
#Peak ]
Log |
18
Y Channel Power
Offst
11.2 1R 1
dB o &2 Occupied BH
]
-12.8
dBm
ACP

#PAvg
20
ML 52 Multi Carrier,
$3 F Power

AR
£ty Power Stat
50k CCDF
Swp
Center 2.080 00 GHz Span 2 Mz 1"‘;{‘;
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 prs)

HIGH CHANNEL (20 dB EBW)
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

HIGH CHANNEL

Page 18 of 103

UL LLC
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Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.34 1.218
Mid 2441 1.306 1.171
High 2480 1.26 1.182
# Agilent 18:48:25 May 7, 2620 L Measure i Agilent 13:42:46 May 7, 2020 L Measure
| |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2020.4.17,44359, AP2629.4.17,44389,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #ftten 30 dB
#Peak T I Occupied BH #Peak I T Decupied BH
Log I | Log AN |
10 >F L 16 < 3 —
dB/ dB/
Offst RACP[ | fofrs: - ACP
11.2 11.2
A5 Ry kb - - dB } i - -

I i i i i Multi Carrier, I ‘ } Multi Carrier
Center 2.482 B0 GHz Span 5 MHz Power Center 2.441 08 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 168 ms (1661 pts) #Res BH 36 kHz #UBH 91 kHz #Sweep 100 ms (10061 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¢ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.2175 MHz ® dB  -20.00 dB 1.1706 MHz % dB -20.00 dB
Transmit Freq Error  -2.187 kHz 1M°{§ Transmit Freq Error  -23.009 kHz 1Mofrg
% dB Bandwidth 1.271 MHz* B % dB Bandwidth 1.334 MHz* v
| |
3 Agilent 18:45:31 May 7, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2629.4.17,44389,
Ref 28 dBm #Atten 39 dB
#Peak I I Occupied BH
Log | I,
10 - & < -
dB/
Offst ACP
11.2
dB AT . . .
| i 1 | | 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
1.1816 MHz ® dB -20.80 dB
Transmit Freq Error  8.688 kHz 1M°fr§
% dB Bandwidth 1.258 MHzx °
|




REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

# Agilent 18:40:03 May 7, 2028 L Measure 5 Agilent 18:42:25 May 7, 2620 L Measure
AP2029.4.17,44389, a Mkrl 1.348 MHz] AP2626.4.17,44389, a Mkrl 1.306 MHZ
Ref 26 dBm #Atten 30 dB -0.164 dB Meas Off| Ref 28 dBm #Atten 30 dB -1.318 dB Meas Off|
#Peak #Peak |
Log Log |
Lo Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB iff 1 Occupied BW dB L8 L Occupied BH
) ' % ] &
-16.3 -15.4
dBm dBm
ACP ACP
#PAvg #PRvg
20 28 L
ML 52 Multi Carrier| ML 52 Multi Carrier|
53 FS Power $3F Power,
AR AA
ECb: Power Stat £ Power Stat
50k CCDF 550k CeDF
Swp Swp
Center 2.402 060 GHz Span 2 Mz 1”‘0’{3 Center 2.441 030 GHz Span 2 Mz 1"2{2
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1061 pts) #Res BH 22 kHz #YBH 63 kHz Sweep 4 ms (1001 prs)
| |

¥ Agilent 18:45:10 May 7, 2020 L Measure
AP2020.4.17,44339, a Mkrl 1.268 MHz]
Ref 28 dBm #Ftten 38 dB 6.147 dB Meas Off
#Peak ]
Log |
18
Y Channel Power
Offst
1.2 "
4B @ 3 Occupied BW
]
-12.7
dBm
ACP

#PAvg
20
ML 52 Multi Carrier,
$3 F Power

AR
£ty Power Stat
50k CCDF
Swp
Center 2.080 00 GHz Span 2 Mz 1"‘;{‘;
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 prs)

HIGH CHANNEL (20 dB EBW)
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.3.HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to approx. 30% of
the channel spacing (300 kHz) and the VBW is set to VBW >= RBW. The sweep time is
coupled.

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

5 Agilent 12:56:45 May 6, 2828 L Measure
AFZBZ2B.4.17,44389, a Mkrl 1.806 MH=z
Ref 38 dBm #Atten 48 dBE @14 dB Meas Off
#Peak
Log
19 iR L Channel Power
de/ | & & ]
Dffst
11.2
dbB Occupied BH
wPhvg ACP
M1 52 Multi Carrier
33 FC Power
AR
ﬁm Power Stat
CCDF
Swp
Center 2.441 508 GHz Span § MHz 1”3{3
tRes BH 300 kH=z #VBH 918 kH= Sweep 1 ms (1801 pts)
I |
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

5 Agilent 18:55:39 May 7, 2028 L Measure
AFZBZ2B.4.17,44389, a Mkrl 1.806 MH=z
Ref 38 dBm #Atten 48 dBE a.s7 dB Meas Off
#Peak
Log
10 Channel Power
dB/ 1R L
Offst > ¥
11.2
dB Occupied BH
WPhvg ACP
M1 32 Multi Carrier
33 FC Power
AR
ﬁtﬁ] Power Stat
CCDF
Swp
Center 2.441 508 GHz Span § MHz 1”3{3
tRes BH 3008 kH=z #VBH 918 kH=z Sweep 1 ms (1881 pts)
I |
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.4.NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to
approx. 30% of the channel spacing (300 kHz) and the VBW is set to VBW >= RBW. The
analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

¥ Agilent 12:55:20 May 6, 2028 L Measure
AFPzB2EB.4.17,44384,
Ref 20 dBm Atten 30 4B Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.2
dB Occupied BH
]}
7.7
dBm
ACP
Lafw
ML 52 Multi Carrier
33 FC Power
AR
£Ch: Power Stat
FTun CCDF
Swp
Start 2,390 0 GHz Stop 2.490 0 GHz flore
#Res BH 1 MH=z #BH 3 MH=z Seeep 1 ms (1881 ptsh
I I
100MHz SPAN
32 Agilent 12:51:34 May &, 2028 L Measure
AFzB26.4.17,443849,
Ret 38 dBm Atten 30 dBE Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
11.2 Y
dB Occupied BH
ACP
#PAvg
M1 52 Multi Carrier
33 FC Power
AR
£Ch Power Stat
FTun CCDF
Swp
Center 2.415 88 GH= Span 30 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 918 kH=z Sweep 1 ms (1AB1 pts)

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
- Agilent 12:53:18 May 6, 2028 L | Measure |
APzB26.4.17,44383,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
11.2
dE T T Occupied BH
wPhiva ACP
Ml 352 Multi Carrier
53 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #JBH 214 kHz Sweep 1 ms (1001 pis)
I

30MHz SPAN, SEGMENT 2 OF 3

¥ Agilent 12:54:46 May 6, 2028 L Measure
AFzB26.4,17,443849,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel P
4B/ annel Power
Offst
11.2
dB T Occupied BH
“Pvg ACP
ML 52 Multi Carrier
33 FC — Power
AR
,f%jr'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 918 kH= Sweep 1 ms (1801 pts)
I
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

3 Agilent 15:54:160 May 7, 2028 L Measure
AFzB26.4.17,443849,
Ret 38 dBm Atten 30 dBE Meas Off
#Peak
Log
1@ Channel Power
dB/ . .
Offst
11.2
dB Occupied BH
]}
-7.9
dBm
ACP
LaAw
ML SZ2 Multi Carrier
33 FC Power
AR
£Ch Power Stat
F Tun CCDF
Swp
Start 2.390 8 GH=z Stop 2.490 @ GHz 1"‘0’{‘3
#Res BW 1 MH= #YBH 3 MH= Sweep 1 ms (1AB1 pts)
I I
100MHz SPAN
i Agilent 18:50:51 May 7, 2028 L | Measure |
APzB26.4.17,44383,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/ B S R B A N
Dffst
11.2
dE Occupied BH
ACP
#PRvg
ML 52 Multi Carrier
33 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.415 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #JBH 214 kHz Sweep 1 ms (1001 pis)
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

- Agilent 18:51:38 May 7, 2028 L | Measure |
APzB26.4.17,44383,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
11.2
dE Occupied BH
ACP
#PRvg
Ml 32 Multi Carrier
33 FC Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #JBH 214 kHz Sweep 1 ms (1001 pis)
I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent 18:53:14 May 7, 2028 L Measure
AFzB26.4,17,443849,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
aes | -
Offst
11.2
dB Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 918 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.5.AVERAGE TIME OF OCCUPANCY

LIMITS

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

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

TEST PROCEDURE

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

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

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pl Pulses in AR TS Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.377 31 0.1169 0.4 -0.2831
DH3 1.630 15 0.2445 0.4 -0.1555
DH5 2.872 12 0.3446 0.4 -0.0554
Pulse NPuur:;Zirisf Average Time |\ :iv | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.377 7.75 0.02922 0.4 -0.3708
DH3 1.63 3.75 0.06113 0.4 -0.3389
DH5 2.872 3 0.08616 0.4 -0.3138
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

3 Agilent 13:57:56 May 6, 2020 L Measure i Agilent 14:00:47 May 6, 2020 L Measure
AP2020.4.17,44359, a Mkrl 377 ps AP2629.4.17,44389, a Mkrl  1.63 ms|
Ref 38 dBm #Atten 40 dB 0.62 dB Meas Off| Ref 38 dBm #ftten 49 dB 0.87 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
iR (1) 10'2 0_1
SN — Occupied BH Occupied BH
WPeivg ACP v ACP
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n l Power Stat, f%)n Power Stat,
CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1891 pts)
| |
% Agilent 13:06:43 May 6, 2620 L Measure 3 Agilent 13:58:12 May 6, 2020 L Measure
AP2020.4.17,44389, a Mkrl  2.872 ms APzB29.4.17,44389,
Ref 38 dBm #Htten 40 dB -0.87 dB Meas Off Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
dB/ dB/
Offst
1% 1 11.2
Occupied BW dB Occupied BH
DI
8.1
dBm
WPiiv ACP “PFiv ACP
HL 52 Multi Carrier| v 52 Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 14:01:83 May 6, 2620 L Measure ¥ Agilent 13:06:59 May 6, 2020 L Measure
AP2020.4.17,44389, APzB29.4.17,44389,
Ref 38 dBm #Htten 40 dB Meas Off Ref 30 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power
Offst Offst
1.2 e ||
dB Occupied BW dB Occupied BH
DI o[ |
8.0 8.0
dBm dBm
WP ACP “Pfiv ACP
UL 52 Multi Carrier| vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

DATE: 2020-09-09

IC: 6652A-AXGY1
9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.383 31 0.11873 0.4 -0.28127
3DH3 1.139 5 0.05695 0.4 -0.34305
3DH5 2.876 13 0.37388 0.4 -0.02612

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel

selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

# Agilent 14:83:34 May 6, 2620 L Measure 6 Agilent 23:44:01 May 13, 2820 L Measure
AP2020.4.17,44359, a Mkrl 383 ps AP2620.3.11,48852,MOR-CONZ aMkrl 1139 ms
Ref 38 dBm #Atten 40 dB -0.57 dB Meas Off| Ref 3@ dBm #Atten 40 dB 8.48 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| Lo Channel Power
dB/ dB/
1R 1 1R 1
2 & Occupied BH T Occupied BH
ACP ACP
#PAvg #PAvg
HL 52 Multi Carrier| L 52 Multi Carrier
$3 v Power| 53V Power|
AR AA
0 b Ta ULt — pover sa
i CCDF CCDF]
Center 2.441 908 GHz Span @ Hz IM(U){Z Center 2.441 800 GHz Span @ Hz 1"5{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 1.2 ms (1001 pts)
| |
# Agilent 18:58:15 May 7, 2628 L Measure & Agilent 14:04:53 May 6, 2020 L Measure
AP2020.4.17,44359, a Mkrl  2.876 ms AP2629.4.17,44389,
Ref 38 dBm #Atten 40 dB 0.35 dB Meas Off| Ref 38 dBm #ftten 49 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
Offst
1R 1 11.2 L]
Occupied BH dB Occupied BH
ul}
6.6 1
dBm
WPeivg ACP v ACP
HL 52 Multi Carrier vl 52 Multi Carrier,
$3 v Power| $3 FS Power|
AR AA
ﬁ?n Powercsctna; f%)n PowercSctDaFt
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |
# Agilent 14:18:50 May 6, 2620 L Measure 3 Agilent 18:58:47 May 7, 2020 L Measure
AP2020.4.17,44359, AP2629.4.17,44389,
Ref 38 dBm #Atten 40 dB Meas Off| Ref 38 dBm #ftten 40 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BH dB Occupied BH
ol o}
6.7 7.6
dBm dBm
ACP ACP
#PAvg #PAvy
Y1 52 Multi Carrier vl 52 Multi Carrier,
$3 F Power| S3 FS Power|
AR AA
ﬁz)n Powercsctna; ﬁ?n PowercSctDaFt
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 prs) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.6.O0UTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

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

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

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.39 dB (including 10 dB pad and 1.39dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

12 Laboratory Dr., RTP, NC 27709, USA

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
External
Tested By: 44389
Date: 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.30 21 -10.7
Middle 2441 8.85 21 -12.15
High 2480 9.44 21 -11.56
Tested By: 40882
Date: 2020-08-04
Ext. Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -1.86 21 -22.86
Middle 2441 -2.89 21 -23.89
High 2480 -1.44 21 -22.44
PCB
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.86 21 -9.14
Middle 2441 10.82 21 -10.18
High 2480 11.63 21 -9.37
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.08 21 -18.92
Middle 2441 1.5 21 -19.5
High 2480 3.06 21 -17.94
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

12 Laboratory Dr., RTP, NC 27709, USA

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
External
Tested By: 44389
Date: 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.22 21 -10.78
Middle 2441 8.74 21 -12.26
High 2480 8.90 21 -12.1
Tested By: 40882
Date: 2020-08-04
Ext. Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -2.44 21 -23.44
Middle 2441 -3.65 21 -24.65
High 2480 -1.82 21 -22.82
PCB
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.66 21 -9.34
Middle 2441 10.62 21 -10.38
High 2480 11.29 21 -9.71
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.59 21 -18.41
Middle 2441 2.04 21 -18.96
High 2480 2.73 21 -18.27
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

12 Laboratory Dr., RTP, NC 27709, USA

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION
External
Tested By: 44389
Date: 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.28 21 -11.72
Middle 2441 8.52 21 -12.48
High 2480 8.77 21 -12.23
Tested By: 40882
Date: 2020-08-04
Ext. Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -2.75 21 -23.75
Middle 2441 -3.99 21 -24.99
High 2480 -2.15 21 -23.15
PCB
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.15 21 -9.85
Middle 2441 10.17 21 -10.83
High 2480 10.95 21 -10.05
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.21 21 -18.79
Middle 2441 1.62 21 -19.38
High 2480 2.47 21 -18.53
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.7.AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.39 dB (including 10 dB pad and 1.39dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

External
Tested By: 44389
Date 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.21
Middle 2441 8.70
High 2480 9.31
Tested By: 40882
Date 2020-08-04
Ext. Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -2.33
Middle 2441 -3.48
High 2480 -2.26
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

PCB
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.51
Middle 2441 10.63
High 2480 11.29
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 1.75
Middle 2441 1.13
High 2480 2.14
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

External
Tested By: 44389
Date 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.79
Middle 2441 6.03
High 2480 6.17
Tested By: 40882
Date 2020-08-04
Ext. Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -5.83
Middle 2441 -7.03
High 2480 -4.9
PCB
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.86
Middle 2441 7.68
High 2480 7.27
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -0.42
Middle 2441 -1.2
High 2480 -1.04
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REPORT NO: R13179001-E2

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

FCC ID: UFE-AXGY1

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

External

v
o)

Tested By: 44389
Date 2020-05-05 to 2020-05-06
Ext. High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.82
Middle 2441 6.09
High 2480 6.58
Tested By: 40882
Date 2020-08-04
Ext. Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -6.97
Middle 2441 -6.99
High 2480 -4.87
Tested By: 44389
Date 2020-05-05 to 2020-05-06
PCB High
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.75
Middle 2441 7.55
High 2480 8.68
Tested By: 40882
Date 2020-08-04
PCB Low
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -0.38
Middle 2441 -1.19
High 2480 -2.73
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

9.8.CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode and non-hopping modes.
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

PCB SPURIOUS EMISSIONS, NON-HOPPING

Agilent 12:39:55 May &, 2628 L Measure 3 Agilent 12:40:45 May B, 2020 L Measure
AP2020.4.17,44389, Mkrl 2.402 145 GHZ] AP2620.4.17,44388, Mkrd 24.827 GHz
Ref 38 dBm #Htten 40 dB 11.66 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -29.169 dBm Meas Off|
#Peak #Peak ]
Log 5 Log 1
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BW dB & Occupied BH
o ol A -
53-3 23 e e
il I
ACP ACP
#PAvg #PAvg
Center 2.466 800 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 108 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO c;;:;g #Res BH 100 kHz WBH 300 KHz  Sweep 2482 5 (8152 prsy || IO c;;::::
Marker  Trace Typa ¥ Axiz Auplitude Markar  Trace Type W iz Anplitude
1 1) Freq 2.482 145 GHz 11.66 dBm 1 1y Freq 2.482 GHz 11.88 dBm
2 (69 Fi 2.486 BBA GH: -41.58 dB 2 [&¥] F 4.884 GH: =-41.15 dB
3 I Freq 3395 455 G Z48.87 e Pwer&g’; 3 125 Freq 71288 BHs 236113 o Powercsctna;
4 (&5} Freg 24.827 BHz -29.17 dBm
More More
1of 2 1of 2
| |
- Agilent 23:44:30 May 11, 2020 L Measure 5 Agilent 23:45:45 May 11, 2020 L Measure
AP2020.3.11,485852,MOR-CON2 Mkrl 2.441 B9@ GHz AP2629.3.11,49882,MOR-CON2 Mkrd  24.865 GHz|
Ref 38 dBm #Atten 40 dB 11.52 dBm Meas Off| Ref 36 dBm #ftten 48 dB -28.692 dBm Meas Off|
#Peak #Peak ]
Log Lag A
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BH dB & Occupied BH
] o} z rs
-85 -35 e b s
dBm dBm
ACP ACP
#PAvg #PHvgy
ML 52 : : Start 30 MHz Stop 26.008 GHz : :
P Multi c;(r,u:; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prd || T C;;:::ﬁ
oA Marker  Trace Type X Ais Anplitude
£ — - I 1 - 5 B —
FTun ower Stat 3 <5} Freq 7.323 B 3755 dom ower Stat
Snp CCDF] 4 25 Freq 241585 BHe 22683 b CCOF
Center 2441 407 GHz Span 15 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz +UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |
Agilent 12:47:42 May &, 2620 L Measure 4 Agilent 12:48:32 May B, 2020 L Measure
AP2020.4.17,44389, Mirl 2.479 870 GHz AP2629.4.17,44389, Mkrd  24.795 GHz|
Ref 38 dBm #Htten 40 dB 11.18 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.474 dBm Meas Off
#Peak #Peak
Log 1 Log 1
10 2 18
ey Channel Power| Y Channel Power
Offst Offst
11.2 11.2
dB Occupied BW dB S Occupied BH
Dl ] i] F =
-89 < ey W u VW
dBm dBm
WPiivs ACP “Plivs ACP
Center 2.483 500 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BH 100 kHz WUBM 300 kHz  Swesp 1467 ms (1091 prs) || I cg{,uz; #Res BH 108 kHz WBL 300 Kz Sweep 2482 5 (8152 prsy || I Cg;::::
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (69 Freg 2.479 878 GHz 11.18 dBn 1 [&¥] Freg 2.480 GHz 16.64 dBm
2 e F 2,435 955 GH 4124 dB 2 2 F 4.960 GH 4159 dB
3 1) F:zg 2.483 588 BH; -43.56 dE’rx Powerc%lbag 3 1y F;z; 7.448 EH; -38.39 dE'I: PowercsctDaI_E
4 1y Freq 24.795 GHz -29.47 dBm
More More
1of 2 1of2
| |
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

PCB SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 12:57:44 May B, 2020 L Measure 3% Agilent 12:58:44 May 6, 2020 L Measure
AP2620.4.17,44389, Mkrl 2.487 895 GHz AP2020.4.17,44389, Mkrl 2.476 680 GHz
Ref 36 dBm #Atten 48 dB 11.78 dBm Meas Off Ref 38 dBm #Atten 46 dB 11.51 dBm Meas Off
#Peak | #Peak
Log < | Log
1a 18
Y Channel Power 4B/ Channel Power|
Offst Offst
11.2 11.2
dB Occupied BH dB Occupied BW
1] = ol z
-§.2 -85
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 660 GHz Span 15 MHz " : Center 2.483 508 GHz Span 15 MHz " "
#Res BH 106 kHz WIBH 300 Kz Sweep 1457 ms (1001 pro) || I c;;:::: #Res BH 108 kHz WEH 300 Kz Sweep 1467 ms (1001 prsy || TUIH cﬁguzﬁ
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Auplitude
1 [&¥] Freg 2,487 BAS GHz 11.79 dBm 1 (69 Freq 2.476 888 GHz 11.51 dBm
H o Fi 2,498 6BE GH —41.47 dB z e8] F 2,459 110 GH 4836 dB
3 (&5} F:E 2,398 125 EH; -39.54 dE:: PowercsctDaFt 3 [¢5) F:g 2.483 588 EHz -42.22 dB: Powerc%tnal‘!
More More
1of 2 1of 2
| |
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

PCB SPURIOUS EMISSIONS, NON-HOPPING

Agilent 18:40:46 May 7, 2628 L Measure 3 Agilent 13:41:37 May 7, 2020 L Measure
AP2020.4.17,44389, Mkrl 2.401 860 GHZ] AP2020.4.17,44389, Mkrd 24.713 GHz
Ref 38 dBm #Htten 40 dB 9.93 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -29.339 dBm Meas Off|
#Peak #Peak ‘
Log T Log y
10 # Channel Power]| 10 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BW dB & Occupied BH
] ul} 2 5, W
C—‘EI;@.I Eég'l L R
il I
ACP ACP
#PAvg #PAvg
Center 2.466 800 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 108 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO c;;:;g #Res BH 100 kHz WBH 300 KHz  Sweep 2482 5 (8152 prsy || IO c;;::::
Marker  Trace Typa ¥ Axiz Auplitude Markar  Trace Type W iz Anplitude
1 1) Freq 2.481 8E6A GHz 9.93 dBm 1 (5] Freq 2,482 GHz 7.37 dBm
2 (69 Fi 2.486 BBA GH; -42.48 dB 2 [&¥] F 4.884 GH: -48.53 db
3 (&5 F:z: 2.397 @38 EH; -30.75% dB: Powerc%t&! 3 (&5 F::g 7.286 GHZ -37.24 dEm PowercSctDaFt
4 1) Freg 24,713 GHz -29.34 dBm
More More
1 of 2 1 of 2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

# Agilent 18:43:06 May 7, 2620 L Measure i Agilent 18:43:56 May 7, 2620 L Measure
AP2020.4.17,44359, Mkrl 2.441 158 GHz AP2629.4.17,44389, Mkrd 24.713 GHz|
Ref 38 dBm #Atten 40 dB 9.15 dBm Meas Off| Ref 36 dBm #ftten 48 dB —-28.528 dBm Meas Off|
#Peak #Peak [
Log Log J
L Channel Power| La Channel Power
dB/ L dB/
Offst Offst
11.2 11.2
dB Occupied BH dB 4 Occupied BH
] o} 2 o
-18.9 -18.9 S i e\
dBm dBm

ACP ACP
#PAvg #PHvgy
ML 52 : : Start 30 MHz Stop 26.008 GHz : :
P Multi c;(r,u:; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prd || T C;;:::ﬁ

e Marker  Trace Type ¥ fxie Anplitude
£ — - I 1 - 1 I
FTun ower Stat 3 [<5) Freq 7.323 B Z30.05 dom ower Stat
Snp CCDF] 4 i Freq 24713 6He Z2882 o CCOF
Center 2441 407 GHz Span 15 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz +UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 18:45:52 May 7, 2620 L Measure 3 Agilent 13:46:42 May 7, 2020 L Measure
AP2020.4.17,44389, Mirl 2.488 155 GHz AP2629.4.17,44389, Mkrd  24.694 GHz|
Ref 38 dBm #Htten 40 dB 9.98 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.865 dBm Meas Off
#Peak #Peak [
Log T Log 7
1g % Channel Power| 16 Channel Power
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BW dB Py Occupied BH
Dl z i] E
-16.1 < 101 W, TP
dBm dBm
WPiivs ACP “Plivs ACP
Center 2.483 500 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BH 10 kHz WJBH 300 Kz Sweep 1467 ms (1001 pre) || TN cg{,uz; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3182 prop || TN Cg;::::
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (69 Freg 2.480 155 GHz 9.98 dBn 1 [&¥] Freg 2.480 GHz 7.89 dBm
2 1y Fi 2.485 315 GH. -41.84 dEi 2 (&5 F 4,368 GH. -41.15 dBi
3 1) F:zg 2.483 548 BH; -42.79 dE’rx Powerc%tnal_s 3 (5] F;z; 7.448 EH; -37.99 dE'I: PowercsctnaFt
4 (5] Freq 24,694 GHz -28.86 dBm
More More
1of 2 1of2
| |
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

PCB SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 13:56:39 May 7, 2020 L Measure 3% Agilent 18:57:40 May 7, 2020 L Measure
AP2620.4.17,44389, Mkrl 2.483 898 GHz AP2020.4.17,44389, Mkrl 2.478 810 GHz
Ref 38 dBm #ftten 40 dB 9.49 dBm Meas Off Ref 38 dBm #Hten 40 dB 10.67 dBm Meas Off
#Peak I [ #Peak
Log T ‘ Log 1
16 Channel Power 1 i Channel Power|
4B/ dB/
Offst Offst
11.2 11.2
dB Occupied BH dB Occupied BW
u} ] z
165 2 299 2
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 660 GHz Span 15 MHz " : Center 2.483 508 GHz Span 15 MHz " "
#Res BH 106 kHz WIBH 300 Kz Sweep 1457 ms (1001 pro) || I c;;:::: #Res BH 108 kHz WEH 300 Kz Sweep 1467 ms (1001 prsy || TUIH cﬁguzﬁ
Marker  Trace Type ¥ iz Anplitude Marker  Trace Type % Axis Anplitude
1 [&¥] Freg 2,463 B98 GHz 9.49 dBm 1 (69 Freq 2.479 818 GHz 18.67 dBn
2 (&5 Fi 2,488 BAB GH. -41.59 dBi 2 1y Fi 2.486 418 GH. -309.67 dEi
3 (&5} F:E 2,397 6AA EH; -39.47 dE:: PowercsctDaI_E 3 [¢5) F:g 2.483 588 EH; -42.55 dB: Powerc%lbag
More More
1of 2 1of 2
|
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) 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 1 MHz resolution bandwidth with 1/T video bandwidth with peak
detection, for average measurements.

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

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

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.
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REPORT NO: R13179001-E2 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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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
External
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
eTest Focility: UL Marrisville — 2828 Moy 19 0:38:03
. Project Nlumber: 13179081

Client: iRobot

Test Location: S-SAC
Mode: 1Tx, GFSK, 2482MHz
185 Tested by: 23567/11993

0
a

Peak Limit (dBulU/m)

. 1

CdBulU/m)
~
N

55l Average Limit (dBul/m)
2
4 " " ‘mma e p VRPN RTRTOY T e e L “JM“L&MMWW‘MW
4 3 e
.
2.31 18.5MH=z/ 2.415
Frequency (GHz)
RS e A R Beme s W M orretel s ehmsn e PO e oo ST foertal
Low Chonnel Bondedge - H.TST Rev 9.5 12 Jun 2219_
Meter Corrected| Average . Peak PK X .
Marker Fre(qGT-lezr;cy Reading| Det ?J:;Z? Amp/ C:)C:{;)Itr/Pad Reading | Limit M(Zng)m Limit | Margin A(zl;r:usi;h H(ilri';t Polarity
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB) &
1 * ** 239 39.53 Pk 32 -24.4 47.13 - 74 -26.87 37 131 H
2 * ¥% 232545 42.7 Pk 31.7 -24.2 50.2 - - 74 -23.8 37 131 H
3 * %% 239 29.83 | V1TV 32 -24.4 37.43 54 -16.57 - - 37 131 H
4 [**x238678] 30.03 [VITV| 32 -24.4 37.63 54 |-16.37 - - 37 | 131 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
1ZKTest Facility: UL Morrisville 2828 May 19 88:45: 308
Restricted Bandedge
= Project Number: 131798081
1 Client: iRobot
Test Locotion: S-SAC
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 23567/11993
95
85
E Pea imit CdBulU/mJ
: ”
S
65
55 Average Limit CdBulW/md> & ]
2 |
45 =
4 3
35 ° °
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (G2 RE/ VB Raf/Attn  Dat/Avg Tpe Susep Pt #5wpo/ode  Label Renge (BHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pte  #Sups/tode  Lobel
Low Channel Bandedge - U.TST Rev 9.5 12 Jun 20819

Marker Frequency R':Iaedtier:g Det AT0078 |[Amp/Cbl/Fltr/Pad C:;:;;;egd Atie:;fe Margin I'.)ien:it M::(gin Azimuth|Height Polarity
(GH2) 1 4Buv) (dB/m) (dB) (dBuv/m)|(dBuv/m)| ® |(dBuv/m)| (aB) | (P8 | (e
1 * **2.39 39.79 Pk 32 -24.4 47.39 - - 74 -26.61 135 400 Vv
2 * *% 932493 | 43.22 Pk 31.7 -24.3 50.62 - - 74 -23.38 135 400 V
3 * **2.39 29.65 | V1TV 32 -24.4 37.25 54 -16.75 — - 135 400 \
4 * *%2.38142| 29.91 | V1TV 32 -24.3 37.61 54 -16.39 - - 135 400 \'
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2028 Vay 8 18:59: 36
Restricted Bandedge
s Fipdet Y 127500
Test Location: S-SAC
Mede: 1Tx, GFSK, 248MHz
185 Tested by: 19289 / 46722
gl: [/
8': I{
< /} h Peok Limit CdBuU/m)
E ) / / l\
°
65 |
- § Average Limit CdBuU/m)
w ) \ \uhlvhwulh“ bt bbbl kb kol T PO T N TR T Y0 POY AR PRRTI A TY AT R RN VTR T
4':
VA I
3!:
2.46 18, 3MH=/ 2.563
Frequency (GHz:
Range (6Hz) REU/JBU Ref tts Det/hvg Tupe Suoep Pto Wups/fods  Labsl Rorge (6H2) R/ VRN Ref/fttn  Dot/hvg Tuype Sueep Sts Fups/lods  Label
1:2.43-2.563 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/ 368 187/18 PERAKADI L Av | .2sec(Auto) 3080  64/MAKH Horizontol - Af
Frequency Met.er AT0078 |Amp/Cbl/Fltr/Pad Corretfted Av'er:-fge Margin P.ea'k PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) Limit Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)|(dBuVvV/m) (dBuV/m)| (dB) 5
1 * *% 24835 | 47.06 Pk 32.1 -24 55.16 - - 74 -18.84 4 204 H
2 * *¥%2.48354| 48.23 Pk 32.1 -24 56.33 - - 74 -17.67 4 204 H
3 * %% 24835 | 30.89 |VIiTV| 32.1 -24 38.99 54 -15.01 - - 4 204 H
4 * *%2.48355| 30.98 | V1TV 32.1 -24 39.08 54 -14.92 - - 4 204 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1El:Test Facility: UL Morrisville 20828 Vay 8 11:13:42
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, GFSK, 248BMHz
195 Tested hy: 19289 / 46722
gl:
8!:
E Feak Limit CdBuU/m3
3 7
6!:
55 L Average Limit (dBuU/m)
4!:
3 4
o o
3!:
2.46 18, 3MHz/ 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 Corrected| Average . Peak PK . .
Marker Fre(gt;lezl;cy Reading| Det ?J:;);? Amp/C:a(:{aF)ltr/Pad Reading | Limit M(::;g;n Limit | Margin A(zl;r:usi;h H(if:;t Polarity
(dBuVv) (dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *¥* 24835 | 42.48 Pk 32.1 -24 50.58 - - 74 -23.42 311 371 \
2 * *% 248391 44.25 Pk 32.1 -24 52.35 - - 74 -21.65 311 371 \
3 * *¥% 24835 | 30.07 |VITV 32.1 -24 38.17 54 -15.83 - - 311 371 \%
4 | **255179 | 30.03 |viTV| 324 24.1 38.33 54 [-15.67 - - 311 | 371 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

KTest Focility: UL Morrisvil e 2820 Vay 12 18:15:42
Rediated Emissions 3-Meters

Projess Number: 1317981
185 Cl =nt: iRobot

Test _ocation: N-SAC
Mode: 1Tx, GFSK, 24B2MHz

1

g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
S
3 65
&
>
-~ Avg Limit CdBul/m)
55

orJ

45 . 34 2 N
L

35 ! Ao

PP Mot "

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 Sueep Frs  Tops/lode  Lobe
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
WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 18:15:42
Rediated Emissions 3-Meters
a5 Proje=t Number“ 13179881
Cl ent: iRobat
Test _ocotion: N-SAC
Mode: 1Tx, GFS<, 24B2MHz
g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
g 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
/ 3
=}
5 Q.
4 & s
o g
35
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 Sueep Frs  Tops/lode  Lobe
FCC Parti5C 2 4GHz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Correc_ted Avg Limit | Margin [Peak Limit PK. Azimuth | Height .
Marker (GH2) Reading | Det dB(/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuVv/m) (dB)
1 * *% 27341 37.27 PK2 32.3 -23 46.57 - - 74 -27.43 264 216 H
* *%2.73448 | 24.63 | V1TV 32.3 -23 33.93 54 -20.07 - - 264 216 H
6 * *¥%2.7266 | 37.88 PK2 32.3 -23 47.18 - - 74 -26.82 66 310 \%
* *¥%2.72561 | 24.84 | V1TV 32.3 -23 34.14 54 -19.86 - - 66 310 \
2 * ** 480364 | 49.21 PK2 34.3 -31.2 52.31 - - 74 -21.69 9 108 H
* *¥*4,80401 | 45.36 | V1TV 34.3 -31.2 48.46 54 -5.54 - - 9 108 H
5 * *% 15.46982| 34.74 PK2 40.2 -23.1 51.84 - - 74 -22.16 46 270 H
* *¥%15.46988| 23 V1TV 40.2 -23.1 40.1 54 -13.9 - - 46 270 H
7 * *¥* 480439 | 47.16 PK2 34.3 -31.2 50.26 - - 74 -23.74 54 259 \'
* ** 4.80404 42.7 V1TV 34.3 -31.2 45.8 54 -8.2 - - 54 259 \'
9 * %% 15.45698| 35.8 PK2 40.2 -23.3 52.7 - - 74 -21.3 255 274 Vv
* *¥%15.45871| 23.24 | V1TV 40.2 -23.2 40.24 54 -13.76 - - 255 274 \
3 6.95939 36.51 Pk 35.7 -28.6 43.61 - - - - 0-360 102 H
8 6.96022 35.03 Pk 35.7 -28.6 42.13 - - - - 0-360 198 Vv
4 7.20524 37.48 Pk 35.6 -29.2 43.88 - - - - 0-360 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Page 52 of 103

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

TEL:(919) 549-1400




REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

MID CHANNEL RESULTS

(qglest Foeility: UL Morrisvil e

2820 Vay 12 17:15:43

Rediated Emissions 3-Meters
= Proje=z Number: 13179881
6 Cl cnt: iRobot
Test _ocotion: N-SAC
Mode: 1Tx, GFS<, 244 MHz
g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
/
g 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
1 E - 4
45 : ~ s
——— W "
JITRTT R TRy pa
35 ) » ™ b s i " ek
WM”AWN,NI%#*WMMM“"’ ) e
25
1 18 18
Frequency (GHz)
Farge GHD) RAAVR Ref/fttr Det/fvg Tope e Pta Toups/lok  Label Rorge () REUE Ref/Attn  Det/hvy Tupe 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/Par AvqRIS)  STdnsecthuta) I8k HAH Horizonto

FCC Parti5C 2 .4G6Hz RSE.TST

HORIZONTAL

Rev 9.5 12 Jun 2613

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 17:15:43
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: N-SAC
Mode: 1Tx, GFS<, 244 MHz
g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
9
45 Q.
= o g
[ a
5 )
3 !
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
FCC Parti5C 2 .4G6Hz RSE.TST

VERTICAL

Rev 9.5 12 Jun 2613
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Correc_ted Avg Limit | Margin [Peak Limit PK. Azimuth | Height .
Marker Reading | Det Reading Margin Polarity
(GHz) (dBuV) dB(/m) (dB) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
5 * *¥% 225411 | 37.07 PK2 31.7 -23.6 45.17 - - 74 -28.83 88 309 \'
* *¥% 225397 | 24.26 | V1TV 31.7 -23.6 32.36 54 -21.64 - - 88 309 \'
3 * *¥%12.08046| 35.06 PK2 38.7 -25.1 48.66 - - 74 -25.34 300 381 H
* *¥%12.08078| 22.81 | V1TV 38.8 -25.1 36.51 54 -17.49 - - 300 381 H
4 * *% 15.47002| 34.96 PK2 40.2 -23.1 52.06 - - 74 -21.94 168 264 H
* *%15.47133| 23.08 | V1TV 40.3 -23.1 40.28 54 -13.72 - - 168 264 H
1 * k% 41,8819 45.75 PK2 34.1 -30.8 49.05 - - 74 -24.95 263 111 H
* *¥% 488198 | 40.65 | V1TV 34.1 -30.8 43.95 54 -10.05 - - 263 111 H
7 * ** 488178 | 43.96 PK2 34.1 -30.8 47.26 - - 74 -26.74 39 317 \'
* ** 4,882 37.78 | V1TV 34.1 -30.8 41.08 54 -12.92 - - 39 317 \'
9 * *% 154578 | 36.04 PK2 40.2 -23.3 52.94 - - 74 -21.06 216 285 \%
* *¥%15.45822| 23.22 | V1TV 40.2 -23.2 40.22 54 -13.78 - - 216 285 \
6 1.43207 29.79 Pk 28.3 -24.2 33.89 - - - - 0-360 198 \
2 6.95939 38.12 Pk 35.7 -28.6 45.22 - - - - 0-360 102 H
8 6.96022 33.66 Pk 35.7 -28.6 40.76 - - - - 0-360 102 \'

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HIGH CHANNEL RESULTS

! 1KTest Focility: UL Morrisvil e 2820 Vay 12 19:18: =1
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: N-SAC
Mode: |Tx, GFS<, 2488MHz
g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
/
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
>
h 1 ] ] M
9 Py
bl . o
35 P ot i
WMWWWW e
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 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 Vay 12 19:18: =1
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: N-SAC
Mode: |Tx, GFS<, 2488MHz
g5 Tested by 1933
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
45 7 3
s} a g -
0
35
25
1 18 18
Frequency (GHz)
Farge (M) REL/UE Ref/Attr  Det/Avg Tope e Pis  Bups/Mod  Lobel Range (610 REUAED Ref/Attn  Det/Avy Tope Suemn Frs  Tops/ode  Lobel
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency Met_er AT0072 |Amp/Cbl/Fltr/Pad Correc.:ted Avg Limit | Margin [Peak Limit PK, Azimuth | Height .
Marker (GHz) Reading | Det dB(/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)
1 * ** 1.56771| 36.03 PK2 27.7 -23.8 39.93 - - 74 -34.07 16 311 H
* *%1.56542| 23.65 | V1TV 27.7 -23.8 27.55 54 -26.45 - - 16 311 H
6 * *¥%2.34709| 36.7 PK2 31.7 -23.5 44.9 - - 74 -29.1 204 332 V
* *¥%2.34581| 24.59 | V1TV 31.7 -23.5 32.79 54 -21.21 - - 204 332 V
3 * **% 496036 46.55 PK2 34.1 -31.7 48.95 - - 74 -25.05 263 227 H
* *%¥195995| 41.1 V1TV 34.1 -31.7 43.5 54 -10.5 - - 263 227 H
5 * k%7 43952| 44.77 PK2 35.7 -28.4 52.07 - - 74 -21.93 315 115 H
* *¥*7.44001| 38.83 | VITV 35.7 -28.4 46.13 54 -7.87 - - 315 115 H
7 * ** 496019| 45.74 PK2 34.1 -31.7 48.14 - - 74 -25.86 42 227 \%
* *%495995| 39.93 | VITV 34.1 -31.7 42.33 54 -11.67 - - 42 227 \%
9 * k%7 43957| 43.14 PK2 35.7 -28.4 50.44 - - 74 -23.56 49 104 \%
* *¥*7.44008| 35.56 | V1TV 35.7 -28.4 42.86 54 -11.14 - - 49 104 V
2 2.40223 33.81 Pk 31.9 -23.5 42.21 - - - - 0-360 198 H
8 6.95939 35.5 Pk 35.7 -28.6 42.6 - - - - 0-360 198 \
4 6.96022 37.53 Pk 35.7 -28.6 44.63 - - - - 0-360 101 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

1ZKTest Facility: UL Morrisville 2828 Vay 7 19:36: 38
Restricted Bondedge
T Project Number: 13179081
Clienz: iRobot
Test Location: S-SAC
Mede: 1Tx, GFSK, 24B2MHz
185 Tested by: 23567/11993 m
o N
Sl:
£ Pook Limit CdBuU/m)
> 7E
5
&
S
20 S S S S SO OSSOSO SOOI SOOI SOOI SN | NN
55 Average Limit CdBUUy/rd 0 b
VTV TR FUPVPI Y JOVRPF RPN :
Wt
4|:
43 /_J S ]
of
35
2. 31 18 . 5MHz/ 2.415
Frequency (GHz:
Ronge (GHz) REU/JBH Ref /Al Deb/fug Tupe Suep Pte  Foups/Mode Labal Rorge (6H2) REU/VB Ref/Attn  Deb/ivg Type Sueep %o Hups/lade  Label
12,312,413 INCEB/EM /1D FE/Pur AvgR)  BnsectAutc) BDE8  HAA Horizontal 1 2:2.312.415  IM(-6dB)/38  181/18  FEACVoIL Avg |'2sec(uto) 3808 G4/MAXH  Horizntal -
Low Channel Bandedge - H.TST Rev 9.5 12 Jun 2819

Frequency Met.er AT0078 |Amp/Cbl/Fltr/Pad Corretfted Av.erafge Margin |Peak Limit PK. Azimuth| Height .
Marker Reading| Det Reading Limit Margin Polarity
(GHz2) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) |[(dBuVv/m) (dB) (Degs) | (cm)
1 **%239 | 40.57 | Pk 32 -24.2 48.37 - - 74 -25.63 286 346 H
2 * **2.34452| 42.56 Pk 31.8 -24.3 50.06 - - 74 -23.94 286 346 H
3 ***2.39 29.66 |V1TV 32 -24.2 37.46 54 -16.54 - - 286 346 H
4 |***238818| 30 |VITV 32 -24.2 37.8 54 -16.2 - - 286 346 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

VERTICAL RESULT
1El:Test Facility: UL Morrisville 2828 Vay 7 19:45:83
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, GFSK, 2482MHz
195 Tested hy: 23567/11993
gl:
8!:
E P=ak Limit CdBuY/m)
3 7
6!: ,,,,,,
55 Average Limit CdBUUy/md 0]
2
Q 1
o
4!:
43
a
3!:
2. 31 8. 5MHz/ 2.415
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
Low Channel chdﬂ_e - U.T5T Rev 9.5 12 Jun 20819
Meter Corrected| Average . Peak PK . .
Marker Frig:ezr;cy Reading| Det ?J:;Z? Amp/ C:)I:{BF)Itr/Pad Reading | Limit M(Z;g)m Limit | Margin A(zl;r:usi;h H(ec:f;t Polarity
(dBuv) (dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * **2.39 39.9 Pk 32 -24.2 47.7 - - 74 -26.3 348 344 Vv
2 * *¥* 231214 | 42.85 Pk 31.7 -24.2 50.35 - - 74 -23.65 348 344 \'
3 *¥x239 | 2968 |VITV| 32 24.2 37.48 54 |-16.52 - - 348 | 344 v
4 |**¥238929] 29.89 [viTv| 32 -24.2 37.69 54 [-16.31 - - 348 | 344 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Vay 7 28:37:59
Restricted Bandedge
- Project Number: 13175001
11 Cliene: iRobot
Test Location: S-SAC
Meds: 1Tx, GFSK, 248@MHz
185 f Tested by 23567/11993
gl: //
8': /
< Peck Limit (dBuU/m)
3 75
- 6!: l
Average Limi dBul/m3
55 g t
WWMWMA b A A TR ERRRR A m Ll oy
4':
A L
3!:
2.46 8. 3VMHz/ 2.563
Frequency (GHz:
Range (6Hz) REU/JBU Ref tts Det/hvg Tupe Suoep Pto Wups/fods  Labsl Rorge (6H2) R/ VRN Ref/fttn  Dot/hvg Tuype Sueep Sts Fups/lods  Label
1:2.43-2.563 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/ 368 187/18 PERK/Volt Avg | .2sec(Auto) 3080  64/MAKH Horizontol - Af
High Channel Bandedge - H.TST Rev 9.5 12 Jun 2619
Meter Corrected| Average . Peak PK . .
Marker Frt?qu'l'lezr;cy Reading| Det ?J:;);? Amp/ C:)(;g)ltr/Pad Reading Limit M(Zl;sg)m Limit | Margin A(z[;r:l:t)h H(ilrir;t Polarity
(dBuVv) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) 5
1 * **2.4835 | 46.29 Pk 32.1 -24 54.39 - - 74 -19.61 265 265 H
2 * ** 48378 | 48.06 Pk 32.1 -24 56.16 - - 74 -17.84 265 265 H
3 * *%2.4835 | 31.03 |ViTV| 32.1 -24 39.13 54 -14.87 - - 265 265 H
4 * *¥% 248358 | 30.98 | V1TV | 32.1 -24 39.08 54 -14.92 - - 265 265 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

VERTICAL RESULT

ETest Facility: UL Morrisville 2828 Vay 7 28:46: 2
Restricted Bondedge

Project Number: 13179001
Clienv: iRobot

Test Location: S-SAC
Mede: 1Tx, GFSK, 2488MHz

195 Tested hy: 23567/11993
gl:
8!:
E Peak Limit CdBuU/m)
37
6!:
- 1 Average Limit (dBuU/m)
E B
4!:
3
o
3!:
2.46 18, 3MHz/ 2.563
Fr‘equem:g (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
High Channel chdedj_e - U.T5T Rev 9.5 12 Jun 2619
Meter Corrected| Average . Peak PK . .
Marker Frig:ezr;cy Reading| Det ?J:;Z? Amp/ C:)I:{BF)Itr/Pad Reading | Limit M(Z;g)m Limit | Margin A(zl;r:usi;h H(ec:f;t Polarity
(dBuv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB) &
1 * *¥*2.4835 | 45.34 Pk 32.1 -24 53.44 - - 74 -20.56 156 383 \'
2 * *% 248362 | 44.63 Pk 32.1 -24 52.73 - - 74 -21.27 156 383 \'
3 ***2.4835 | 30.26 |VITV| 32.1 -24 38.36 54 -15.64 - - 156 383 Vv
4 * *% 248358 | 30.38 |VITV| 32.1 -24 38.48 54 -15.52 - - 156 383 V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 12:34: €2
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, GFS<, 24B2MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
&
>
-~ Avg Limit CdBul/m)
55
T
g 5
b : W
5
iy L e ik
I TRTTRR EE YPRTRY WY ¥ bt hlieid ”
1 18 18
Frequency (GHz)
Farge GHD) RAAVR Ref/fttr Det/fvg Tope e Pta Toups/lok  Label Rorge () REUE Ref/Attn  Det/hvy Tupe 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 Vay 12 12:34: €2
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: |Tx, GFS<, 24B2MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45 & 5 9
32 EPE
35
25
1 18 18
Frequency (GHz)
Farge GHD) REAVR Ref/fttr Det/fvg Tope e Pta Toups/lok Label Rorge () REUVE Ref/Attn Det/hvy Tupe Suemn Frs  Tops/ode  Lobel

Page 61 of 103

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

TEL:(919) 549-1400

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



REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency Me"?r AT0078 |Amp/Cbl/Fltr/Pad Correc.:ted Avg Limit | Margin [Peak Limit PK, Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)
1 * **4,80436 | 50.06 PK2 33.9 -30.9 53.06 - - 74 -20.94 95 117 H
*** 480431 | 47.01 | Vi1V 33.9 -30.9 50.01 54 -3.99 - - 95 117 H
6 * *% 832085 | 36.59 PK2 35.7 -27.4 44.89 - - 74 -29.11 256 379 H
* *% 832014 | 24.13 | V1TV 35.7 -27.4 32.43 54 -21.57 - - 256 379 H
8 * *%11.32862| 32.72 PK2 38 -23.4 47.32 - - 74 -26.68 257 263 H
* *%11.32879| 20.59 | V1TV 38 -23.4 35.19 54 -18.81 - - 257 263 H
2 * *¥%1.8043 | 48.81 PK2 33.9 -30.9 51.81 - - 74 -22.19 166 341 \Y
* *% 480435 | 45.73 | V1TV 339 -30.9 48.73 54 -5.27 - - 166 341 \
7 * *¥*11.98158| 34.49 PK2 38.6 -24.3 48.79 - - 74 -25.21 267 395 Vv
* *%11.98159| 21.28 | V1TV 38.6 -24.3 35.58 54 -18.42 - - 267 395 Vv
9 * **10.75414| 34.54 PK2 37.7 -24.7 47.54 - - 74 -26.46 38 230 Vv
* *¥%10.75364| 21.73 | VITV 37.7 -24.7 34.73 54 -19.27 - - 38 230 \
3 6.95939 33.73 Pk 35.5 -27.9 41.33 - - - - 0-360 101 \
5 7.20607 41 Pk 35.6 -28.1 48.5 - - - - 0-360 101 H
4 7.20607 34.24 Pk 35.6 -28.1 41.74 - - - - 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

MID CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 13:42:27
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: 1Tx, GFS<, 244 MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
/
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
1
b 29 7 WM
rbiathal o
. y . TR MMMWWW
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 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 Vay 12 13:42:27
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: 1Tx, GFS<, 244 MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45
2 E
o o6
fm)
35
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-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Marker Frequency R'\::(:?nrg Det AT0078 |Amp/Cbl/Fitr/Pad C;)er::;:‘egd Avg Limit | Margin |Peak Limit M::(gin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)

1 * *¥ 1,.88227 | 47.81 PK2 33.8 -31 50.61 - - 74 -23.39 4 115 H
* ** 14,8823 44.63 | V1TV 33.8 -31 47.43 54 -6.57 - - 4 115 H

5 * *%732347 | 40.97 PK2 35.6 -27.7 48.87 - - 74 -25.13 95 114 H
* *% 732347 | 34.47 | V1TV 35.6 -27.7 42.37 54 -11.63 - - 95 114 H

7 * *% 909939 | 35.47 PK2 36.2 -26.1 45.57 - - 74 -28.43 80 280 H
* *¥%¥9,09946 | 23.05 | V1TV 36.2 -26.1 33.15 54 -20.85 - - 80 280 H

2 * %% 1.88229 | 46.56 PK2 33.8 -31 49.36 - - 74 -24.64 176 297 Vv
* % 488228 | 42.64 | VITV 33.8 -31 45.44 54 -8.56 - - 176 297 1

6 * *% 732372 | 39.03 PK2 35.6 -27.6 47.03 - - 74 -26.97 160 290 Vv
* *¥%732344 | 29.62 | V1TV 35.6 -27.7 37.52 54 -16.48 - - 160 290 Vv

8 * **11.97446| 34.08 PK2 38.5 -24.3 48.28 - - 74 -25.72 327 109 Vv
* **11.97058| 21.58 | V1TV 38.5 -24.3 35.78 54 -18.22 - - 327 109 \

3 6.95939 32.43 Pk 35.5 -27.9 40.03 - - - - 0-360 101 H
4 6.95939 33.96 Pk 35.5 -27.9 41.56 - - - - 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
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HIGH CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 14:38: 23
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: 1Tx, GFS<, 2488MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
/
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
1 o
a
5 -
4 M
" . 5
P T et
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 Vay 12 14:38: 23
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: S5-SAC
Mode: 1Tx, GFS<, 2488MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
45 w5 7
s a 2 (o Q
35
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-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency Me"?r AT0078 |Amp/Cbl/Fltr/Pad Correc.:ted Avg Limit | Margin [Peak Limit PK, Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB) 8
1 * ** 496026 | 47.91 PK2 34 -31.1 50.81 - - 74 -23.19 358 115 H
*** 496034 | 44.96 | V1TV 34 -31.1 47.86 54 -6.14 - - 358 115 H
4 * *% 744039 | 46.14 PK2 35.6 -28 53.74 - - 74 -20.26 92 107 H
* *% 744045 | 43.04 | VITV 35.6 -28 50.64 54 -3.36 - - 92 107 H
9 * *¥*11.50045| 34.4 PK2 38.2 -24.7 47.9 - - 74 -26.1 42 211 H
* **11.50057| 21.67 | V1TV 38.2 -24.7 35.17 54 -18.83 - - 42 211 H
2 * ** 4.96017 46.7 PK2 34 -31.1 49.6 - - 74 -24.4 168 303 Vv
* ** 496029 | 42.96 | V1TV 34 -31.1 45.86 54 -8.14 - - 168 303 1
6 * *¥% 744046 | 44.04 PK2 35.6 -28 51.64 - - 74 -22.36 152 303 Vv
* **7.44045 40.2 V1TV 35.6 -28 47.8 54 -6.2 - - 152 303 Vv
8 * *%12.2606 | 34.49 PK2 38.8 -24.2 49.09 - - 74 -24.91 110 125 Vv
* **%12.26057| 21.68 | VITV 38.8 -24.2 36.28 54 -17.72 - - 110 125 1
3 6.96022 33.66 Pk 35.5 -27.9 41.26 - - - - 0-360 101 1
5 7.2044 30.12 Pk 35.6 -28.1 37.62 - - - - 0-360 199 H
7 9.92039 31.87 Pk 37 -25.9 42.97 - - - - 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
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
External
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Vay 8 14:15:308
Restricted Bondedge
s Fredee gy e
Test Locotion: S-SAC
Mcde: 1Tx, BPSK, 2482MHz
195 Tested by: 19289 / 46722
gl:
. f
§ - Fzak Limit CdBulU/m) i \\\
‘. B
e
6 \
55 Average Limit (dBuly/m) // \\
: J
A A il ol “““““M‘ Ao ~W ot
4!:
T A
35 =
2.31 149.5MHz/ 2.415
Fr‘equencg (GHZ:
Range (GHz) RELL/JBI Ref /Atd+  Det/vg Type Sweep Ptz #Sups/Mode  Laobs! Ronge (GHz) RBU/UBY Ref/Attn  Det/Pvg Type Sue: ts  $wps/fode  Label
1:2.31-2.413 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.31-2.415 1M(-6dB)/ 368 187/18 PERK/Volt Avg | .2sec(Auto) 3080  64/MAKH tol - A
Meter Corrected| Average . Peak PK . .
Marker Fr(-:q(i:ez;icy Reading| Det l(-\(;r:/():j Amp/C:)‘;/Bl;Itr/Pad Reading | Limit l\/:erg)ln Limit | Margin l-\(z;renust)h H(?:‘r;t Polarity
(dBuVv) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) i
1 * *% 239 40.17 Pk 32 -24.2 47.97 - 74 -26.03 142 382 H
2 * *¥%2.38493| 43.1 Pk 32 -24.2 50.9 - - 74 -23.1 142 382 H
3 * *%2.39 29.5 | V1TV 32 -24.2 37.3 54 -16.7 - 142 382 H
4 * *%2.38749| 29.85 | V1TV 32 -24.2 37.65 54 -16.35 142 382 H

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

V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1El:Test Facility: UL Morrisville 20828 Vay 8 142381
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, 8PSK, 2482MHz
195 Tested hy: 19289 / 46722
gl:
8!:
E P=ak Limit CdBuY/m)
3 7
6!:
55 Average Limit CdBulym)
2
g
o
4!:
4 3
(&) o
3!:
2. 31 8. 5MHz/ 2.415
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 Corrected| Average . Peak PK . .
Marker Fre(g:ezl;cy Reading| Det ?J:;);? Amp/C:a(:/BF)Itr/Pad Reading | Limit M(Z;g;n Limit | Margin l-\(zl;:n;t)h H(i'ng:;t Polarity
(dBuv) (dBuv/m)|(dBuv/m) (dBuv/m)| (dB) i
1 * *¥* 239 40.14 Pk 32 -24.2 47.94 - - 74 -26.06 353 196 \%
2 * %% 238791 42.71 Pk 32 -24.2 50.51 - - 74 -23.49 353 196 \%
3 **%239 | 296 |VITV| 32 -24.2 37.4 54 -16.6 - - 353 | 196 vV
4 [**¥237419] 29.84 [viTV| 32 -24.2 37.64 54 [-16.36 - - 353 | 196 vV
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2028 Vay 8 11:28: 088
Restricted Bandedge
- Project Number: 13175001
11 Cliene: iRobot
Test Location: S-SAC
Meds: 1Tx, BPSK, 2480MHz
185 Teeted by: 19289 / 46722
gl: \
. i
< /} \\ Peck Limit (dBuU/m)
3 75
: L
/{ \ Average Limit (dBuU/m)
55 4
TTIAPA AR ‘WW*L*M/ \ AN b b A IR — Ll gl M\MW‘WMJ‘HMM uwmu.m Ll ol
45 |
SO
[t s M
3!:
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  Dot/hvg Tuype Sueep Sts Fups/lods  Label
1:2.43-2.563 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/ 368 187/18 PERAKADI L Av | .2sec(Auto) 3080  64/MAKH Horizontol - Af
Meter Corrected| Average . Peak PK . .
Marker Fr(;g:ezr)lcy Reading| Det l(-\(;r:/():‘? Amp/C:)cl'{;;ltr/Pad Reading Limit M(Zgg)m Limit Margin A(z[;r:l:t)h H(ilrir;t Polarity
(dBuv) (dBuV/m)|(dBuVvV/m) (dBuV/m)| (dB) 5
1 * *% 24835 | 45.37 Pk 32.1 -24 53.47 - - 74 -20.53 33 100 H
2 * *% 48354 46.51 Pk 32.1 -24 54.61 - - 74 -19.39 33 100 H
3 * *¥%2.4835 | 31.26 | VITV 32.1 -24 39.36 54 -14.64 - - 33 100 H
4 * *%2.48362| 31.13 | V1TV 32.1 -24 39.23 54 -14.77 - - 33 100 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1El:Test Facility: UL Morrisville 20828 Vay 8 11:45:87
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, 8PSK, 248BMHz
195 Tested hy: 19289 / 46722
gl:
8!:
E Feak Limit CdBuU/m3
3 7
6!:
55 Average Limit (dBuU/m)
i @
@
4!:
3
]
3!:
2.46 18, 3MHz/ 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 Corrected| Average . Peak PK . .
Marker Fre(gt;lezl;cy Reading| Det ?J:;);? Amp/C:a(:{aF)ltr/Pad Reading | Limit M(::;g;n Limit | Margin A(zl;r:usi;h H(if:;t Polarity
(dBuVv) (dBuV/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * *¥* 24835 | 41.51 Pk 32.1 -24 49.61 - - 74 -24.39 109 267 \
2 ** 254146 | 43.15 Pk 324 -24.1 51.45 - - 74 -22.55 109 267 \
3 | **x24835]| 3016 |VviTV| 321 -24 38.26 54 [-15.74 - - 109 | 267 v
4 [**x248354] 30.27 [viTv| 321 -24 38.37 54 [-15.63 - - 109 | 267 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 28:87: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 24B2MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
S
3 65
&
>
-~ Avg Limit CdBul/m)
55
1 4
45 o 4 i
PR T W
i MW.M” R
i e y

Frequency (GHz)

Rarge (M) REU/UBH Ref/Attr  Det/Mvg Tupe
1:1-3 IM(-6dB)/38 187/18 PERK/Pur AvgCRHS)

Sweea
Feestiuol

Pts  #Sups/Mack  Lobel
HAKH

Ronge (FHz) REW/UBY Ref/Attn  Det/fvy Tupe S
33718

Hor i zortal M-6dB)/30k  87/8

p = Pts fups/Made  Lobel
FEAK/Par Avg(RYS)  STdnsecthuta) | AKH

gk Hori zantal

FCC Parti5C 2 .4G6Hz RSE.TST

HORIZONTAL

Rev 9.5 12 Jun 2613

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 28:87: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 24B2MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
SE 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
- 8
4 = 6
c Q
3D
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
FCC Parti5C 2 4GHz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency | Meter AT0078 |Amp/Cbl/Fitr/Pad| €S| Aug Limit | Margin [Peak Limit| X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)
1 * ** 1.80406| 49.25 PK2 33.9 -30.9 52.25 - - 74 -21.75 247 114 H
* *¥¥ 4.80404 | 42.17 | V1TV 33.9 -30.9 45.17 54 -8.83 - - 247 114 H
3 * *%11.80815| 33.91 PK2 38.4 -24.4 47.91 - - 74 -26.09 142 129 H
* *%11.80816| 21.5 V1TV 38.4 -24.4 35.5 54 -18.5 - - 142 129 H
4 * *% 17.73004| 34.51 PK2 41 -22.4 53.11 - - 74 -20.89 319 320 H
* *%17.72902| 22.19 | V1TV 41 -22.4 40.79 54 -13.21 - - 319 320 H
5 * %% 180438 | 46.4 PK2 33.9 -30.9 49.4 - - 74 -24.6 103 101 \
* **% 480403 | 37.77 | V1TV 33.9 -30.9 40.77 54 -13.23 - - 103 101 Vv
7 * *%12.0114| 34.31 PK2 38.6 -24.1 48.81 - - 74 -25.19 30 151 \%
* *%12.01187| 21.39 | V1TV 38.6 -24.1 35.89 54 -18.11 - - 30 151 \%
8 * ** 16.06894| 35.6 PK2 40.5 -24.5 51.6 - - 74 -22.4 346 237 \
***16.06757| 22.6 V1TV 40.5 -24.5 38.6 54 -15.4 - - 346 237 Vv
2 6.95939 34.65 Pk 35.5 -27.9 42.25 - - - - 0-360 101 H
6 6.95939 34.55 Pk 35.5 -27.9 42.15 - - - - 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
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

MID CHANNEL RESULTS

HORIZONTAL

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 18:27:18
Rediated Emissions 3-Meters
a5 Proje=t Number“ 13179881
Cl ent: iRobat
Test _ocotion: 5-SAC
Mode: 1Tx, 8PS<, 244 MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
75
g 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
4
S
4 i 3 3
" Sl LT e
35 o - o mkle s bt i W -
M“Mwwdﬁwmw i RV Ly
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
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 18:27:18
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: 1Tx, 8PS<, 244 MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
g
= a
45 S f 9
- =)
]
a
G o] T 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 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency | Meter AT0078 |Amp/Cbl/Fitr/Pad| €S| Aug Limit | Margin [Peak Limit| X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)
1 * ** 41,8822 | 44.03 PK2 33.8 -31 46.83 - - 74 -27.17 248 182 H
* *% 4.88202| 35.32 | ViTV 33.8 -31 38.12 54 -15.88 - - 248 182 H
3 * *%11.05391| 34.58 PK2 37.8 -24.3 48.08 - - 74 -25.92 13 373 H
* *%11.05245| 21.79 | V1TV 37.8 -24.3 35.29 54 -18.71 - - 13 373 H
4 * ** 15.77476| 34.36 PK2 40.2 -23.4 51.16 - - 74 -22.84 114 250 H
* *% 15.77504| 21.55 | V1TV 40.2 -23.4 38.35 54 -15.65 - - 114 250 H
6 * %% 1.88205| 42.71 PK2 33.8 -31 45,51 - - 74 -28.49 109 101 \%
***% 488193 | 32.94 | VITV 33.8 -31 35.74 54 -18.26 - - 109 101 Vv
8 * *% 17.87197| 33.99 PK2 41.3 -22 53.29 - - 74 -20.71 142 221 \%
* *% 17.87107 21 V1TV 41.3 -22 40.3 54 -13.7 - - 142 221 \%
9 * *%11.81752| 34.34 PK2 38.4 -24.5 48.24 - - 74 -25.76 344 342 \%
**%11.81761| 21.36 | V1TV 38.4 -24.5 35.26 54 -18.74 - - 344 342 Vv
5 2.4019 35.73 Pk 32 -24 43.73 - - - - 0-360 199 Vv
2 6.95939 34.3 Pk 35.5 -27.9 41.9 - - - - 0-360 101 H
7 6.95939 35.09 Pk 35.5 -27.9 42.69 - - - - 0-360 199 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HIGH CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 19:12: =8
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 2488MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
75
§ 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
45 5
3 4
ot i T X
L
" i
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
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613
WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 19:12: =8
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 2488MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
§ 5
2 b
a
>
-~ Avg Limit CdBul/m)
55
- 9
4 i 7 o
a G a o
o
3D e et
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
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency | Meter AT0078 |Amp/Cbl/Fitr/Pad| €S| Aug Limit | Margin [Peak Limit| X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)

1 **1.8579 35.4 PK2 31.2 -22.2 44.4 - - 74 -29.6 37 373 \%
**1.85874 22.7 V1TV 31.2 -22.2 31.7 54 -22.3 - - 37 373 \%
2 * %% 495983 | 45.04 PK2 34 -31.1 47.94 - - 74 -26.06 67 111 H
* ** 4,96 36.85 | V1TV 34 -31.1 39.75 54 -14.25 - - 67 111 H
4 * *% 743994 | 42.98 PK2 35.6 -28 50.58 - - 74 -23.42 72 119 H
* *¥%¥743995| 31.13 | VITV 35.6 -28 38.73 54 -15.27 - - 72 119 H
5 * ** 15.6048 | 35.45 PK2 40 -24.8 50.65 - - 74 -23.35 222 385 H
* ** 15.60574| 22.48 | V1TV 40 -24.7 37.78 54 -16.22 - - 222 385 H
6 * **% 495976 | 42.69 PK2 34 -31.1 45.59 - - 74 -28.41 107 105 \%
* *¥*¥ 495997 | 33.19 | ViTV 34 -31.1 36.09 54 -17.91 - - 107 105 \%
8 * *%10.86867| 34.2 PK2 37.7 -24.9 47 - - 74 -27 63 216 \
**%10.86914| 21.72 | V1TV 37.7 -24.9 34.52 54 -19.48 - - 63 216 Vv
9 * **16.06972| 35.3 PK2 40.5 -24.5 51.3 - - 74 -22.7 57 379 Vv
* ** 16.07052| 22.49 | V1TV 40.5 -24.5 38.49 54 -15.51 - - 57 379 Vv
3 6.96022 33.84 Pk 35.5 -27.9 41.44 - - - - 0-360 101 H
7 6.96022 34.42 Pk 35.5 -27.9 42.02 - - - - 0-360 199 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
PCB
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Vay 7 23:44:45
Restricted Bondedge
Project Number: 13179081
115 Clienz: iRobot
Test Locotion: S-SAC
Mede: 1Tx, BPSK, 24B2MHz
185 Tested by: 23567/11993
a5 [
85 \\
E P=ok Limit CdBuU/m) X \\
375 |
: |
55 Averacge Eimit CdBulym) _ A’M \
= ’N ;.”
45 e /
35 ig‘”J —
2.31 18 5VMHz/ 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 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.31-2.415 1M(-6dB)/ 368 187/18 PERK/Volt Avg | .2sec(Auto) 308  65/MAKH Horizontol - Af
Low Channel Bandedge - H.TST Rev 9.5 12 Jun 20819
Meter Corrected| Average . Peak PK ., .
Marker Frt?qu;ezr;cy Reading| Det ?J:;Z? Amp/ C:)C:{al;ltr/Pad Reading | Limit M(Zl;sg)m Limit | Margin A(zl;r:ust)h H(?:‘r;t Polarity
(dBuVv) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB) &
1 * ** .39 39.14 Pk 32 -24.2 46.94 - - 74 -27.06 68 139 H
2 * *% 234972 | 42.93 Pk 31.8 -24.3 50.43 - - 74 -23.57 68 139 H
3 ***2.39 29.95 | V1TV 32 -24.2 37.75 54 -16.25 - - 68 139 H
4 * %% 238838 | 30.16 | V1TV 32 -24.2 37.96 54 -16.04 - - 68 139 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

VERTICAL RESULT

1El:Test Facility: UL Morrisville 2828 Vay 7 23:52:87
Restricted cho‘edge
= Project Number: 13179681
1 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, 8PSK, 2482MHz
195 Tested hy: 23567/11993
gl:
8!:
E P=ak Limit CdBuY/m)
3 7
6!:
55 Average Limit CdBUU/md> b
2
9 ]
4!: o
35 -
2. 31 8. 5MHz/ 2.415
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
Low Channel chdﬂ_e - U.T5T Rev 9.5 12 Jun 20819
Meter Corrected| Average . Peak PK . .
Marker Frig:ezr;cy Reading| Det ?J:;Z? Amp/ C:)I:{BF)Itr/Pad Reading | Limit M(Z;g)m Limit | Margin A(zl;r:usi;h H(ec:f;t Polarity
(dBuv) (dBuv/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * **2.39 39.43 Pk 32 -24.2 47.23 - - 74 -26.77 17 345 Vv
2 * *¥* 237431 42.35 Pk 32 -24.2 50.15 - - 74 -23.85 17 345 \'
3 *¥x239 | 2956 |VITV| 32 24.2 37.36 54 |-16.64 - - 17 | 345 v
4 |**¥238993] 29.79 [viTv| 32 -24.2 37.59 54 [-16.41 - - 17 | 345 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2828 Vay 7 21:59:47
Restricted Bandedge
Project Number: 13175001
15 Cliene: iRobot
Test Location: S-SAC
Meds: 1Tx, BPSK, 248@MHz
185 Tested by 23567/11993
gl:
8': \
< f \ Peck Limit (dBuU/m)
3 75
: )
Average Limi dBul/m3
4':
3!:
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  Dot/hvg Tuype Sueep Sts Fups/lods  Label
1:2.43-2.563 IM(-63B)/31 187/18 PESK/Pur Avg(R1S)  ZBmsecCAuto) GO0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/ 368 187/18 PERAKADI L Av | .2sec(Auto) 308  65/MAKH Horizontol - Af
High Channel Bandedge - H.TST Rev 9.5 12 Jun 2619
Meter Corrected| Average . Peak PK . .
Marker Frt?qu'l'lezr;cy Reading| Det ?J:;);? Amp/ C:)(;g)ltr/Pad Reading Limit M(Zl;sg)m Limit | Margin A(z[;r:l:t)h H(ilrir;t Polarity
(dBuVv) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) 5
1 * *% 24835 | 44.84 Pk 32.1 -24 52.94 - - 74 -21.06 68 103 H
2 * *% 48359 | 47.05 Pk 32.1 -24 55.15 - - 74 -18.85 68 103 H
3 * *%2.4835 | 31.97 |ViTV| 32.1 -24 40.07 54 -13.93 — - 68 103 H
4 * *¥% 248353 | 31.95 | V1TV | 32.1 -24 40.05 54 -13.95 - - 68 103 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
VERTICAL RESULT
1El:Test Facility: UL Morrisville 2828 Vay 7 272:89:29
Restricted cho‘edge
Project Number: 13179681
115 Client: iRobot
Test Locaotion: S-SAC
Mede: 1Tx, 8PSK, 248BMHz
195 Tested hy: 23567/11993
gl:
8!:
E Feak Limit CdBuU/m3
3 7
6!:
55 Average Limit (dBuU/m)
i fw)
()
4!:
3
)
3!:
2.46 18, 3MHz/ 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
High Channel chdedjf - U.T5T Rev 9.5 12 Jun 20819
Meter Corrected| Average . Peak PK . .
Marker Frig:ezr;cy Reading| Det ?J:;Z? Amp/ C:)I:{BF)Itr/Pad Reading | Limit M(Z;g)m Limit | Margin A(zl;r:usi;h H(ec:f;t Polarity
(dBuv) (dBuv/m)|(dBuv/m) (dBuv/m)| (dB) &
1 * ** 24835 | 40.25 Pk 32.1 -24 48.35 - - 74 -25.65 219 340 Vv
2 * *¥% 249232 42.72 Pk 32.2 -24 50.92 - - 74 -23.08 219 340 \'
3 | ***24835 | 30.12 |viTv| 32.1 -24 38.22 54 |-15.78 - - 219 | 340 v
4 |***248353] 30.23 [viTV| 32.1 -24 38.33 54 [-15.67 - - 219 | 340 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 15:26:£8
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 24B2MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
S
3 65
&
>
-~ Avg Limit CdBul/m)
55
2
g
5 -
4 | 2 M
Q ™ .
o] P 2 i koo “‘WM
WD W
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 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 Horizontal
WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 15:26:£8
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 24B2MHz
g5 Tested by: 9239 / 46722
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
45 =
= 3 = [Na]
=i 4 o / g
o o
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-E2
FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

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

2 * *%1,.80391 | 48.78 | PK2 33.9 -31 0 51.68 - - 74 -22.32 97 113 H
* *%4.8033 | 44.35 |VITV| 33.9 -31 0 47.25 54 -6.75 - - 97 113 H
8 * ¥%9.11305 | 35.08 | PK2 36.2 -26.2 0 45.08 - - 74 -28.92 192 333 H
* *¥%9.11103 | 22.64 |VITV| 36.2 -26.1 0 32.74 54 -21.26 - - 192 333 H
9 * *%12.02179| 33.21 | PK2 38.6 -24.1 0 47.71 - - 74 -26.29 265 268 H
* *%12.02018| 21.52 |ViTV| 38.6 -24.1 0 36.02 54 -17.98 - - 265 268 H
3 * **4.80371 | 48.52 | PK2 33.9 -31 0 51.42 - - 74 -22.58 167 344 Vv
* ¥%4.80327 | 43.68 | V1TV | 33.9 -31 0 46.58 54 -7.42 - - 167 344 v
7 * *¥%9.12403 | 34.74 | PK2 36.3 -26 0 45.04 - - 74 -28.96 352 274 Vv
**%¥9.12412 | 22.6 |V1TV| 36.3 -26 0 32.9 54 -21.1 - - 352 274 \'
10 |* **12.06133| 33.09 | PK2 38.6 -24.1 0 47.59 - - 74 -26.41 305 108 \Y
* ¥%12.06382| 21.36 |V1TV| 38.6 -24.1 0 35.86 54 -18.14 - - 305 108 v
1 1.88748 32.38 | Pk 31.3 -22.3 0 41.38 - - - - 0-360 | 101 H
4 5.26263 35.42 Pk 34.3 -30 0 39.72 - - - - 0-360 | 199 \Y
5 6.95939 34.19 Pk 35.5 -27.9 0 41.79 - - - - 0-360 101 Vv
6 7.20524 32.86 | Pk 35.6 -28.1 0 40.36 - - - - 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Pk - Peak detector
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

MID CHANNEL RESULTS

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 16:28: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: 1Tx, 8PS<, 244 MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
75
g 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
2
1 M
TN ) g
g iy s e
Wil ki W
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 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

HORIZONTAL

Rev 9.5 12 Jun 2613

VERTICAL

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 16:28: 25
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: 1Tx, 8PS<, 244 MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
5 1 7
4 o E
5 o
o
35 W
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
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency | Meter AT0078 |Amp/Cbl/Fitr/Pad| €S| Aug Limit | Margin [Peak Limit| X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)
2 * ** 1.88172| 46.69 PK2 33.8 -31 49.49 - - 74 -24.51 7 109 H
* *% 4.88204| 39.17 | V1TV 33.8 -31 41.97 54 -12.03 - - 7 109 H
3 * *%12.00034| 34.23 PK2 38.6 -24.2 48.63 - - 74 -25.37 1 186 H
* *%11.99959| 21.47 | V1TV 38.6 -24.2 35.87 54 -18.13 - - 1 186 H
4 * *% 908646 | 35.46 PK2 36.2 -26.1 45.56 - - 74 -28.44 4 362 H
* *¥%¥ 908519 | 22.7 V1TV 36.2 -26.1 32.8 54 -21.2 - - 4 362 H
5 * %% 1.88205| 43.39 PK2 33.8 -31 46.19 - - 74 -27.81 128 329 \
*** 488194 | 34.44 | VITV 33.8 -31 37.24 54 -16.76 - - 128 329 Vv
7 * *%15.3848 | 33.37 PK2 39.8 -22.1 51.07 - - 74 -22.93 347 209 \%
* *¥15.3836| 20.69 | ViTV 39.8 -22.2 38.29 54 -15.71 - - 347 209 \%
8 * *% 17.78207| 34.18 PK2 41.1 -22.3 52.98 - - 74 -21.02 17 131 \%
* *% 17.78165| 21.68 | VITV 41.1 -22.3 40.48 54 -13.52 - - 17 131 Vv
1 2.40223 36.53 Pk 32 -24 44.53 - - - - 0-360 101 Vv
6 6.95939 33.19 Pk 35.5 -27.9 40.79 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

HIGH CHANNEL RESULTS

HORIZONTAL

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 17:21:E5
Rediated Emissions 3-Meters
a5 Proje=t Number“ 13179881
Cl ent: iRobat
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 2488MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
75
g 5
3 6
a
>
-~ Avg Limit CdBul/m)
55
z
45 g 4
iAo N e | ..:rm. i
= IR T ottt S o S ksl e A o Deliecd
3 Mw el b sl
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
FCC Parti5C 2 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613

VERTICAL

WWKTSSt Focility: UL Morrisvil e 2820 Vay 12 17:21:E5
Rediated Emissions 3-Meters
Proje=z Number: 13179881
185 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, 8PS<, 2488MHz
g5 Tested hy: 23537/11993
85
Peak Limit (dBulU/md
-5
S
3 65
a
>
-~ Avg Limit CdBul/m)
55
45 2
=
1 = (&
5 a
o o g
35
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 .4G6Hz RSE.TST Rev 9.5 12 Jun 2613
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

RADIATED EMISSIONS

Frequency | Meter AT0078 |Amp/Cbl/Fitr/Pad| €S| Aug Limit | Margin [Peak Limit| X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) (dB) Reading (@Buv/m)| (dB) |(dBUV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dB)

1 **1.74856 35.51 PK2 29.8 -22.2 43.11 - - 74 -30.89 175 255 \%
**1.74982 23.55 | V1TV 29.8 -22.2 31.15 54 -22.85 - - 175 255 \%
2 * *%¥ 495995 | 47.13 PK2 34 -31.1 50.03 - - 74 -23.97 9 114 H
***% 495999 | 39.93 | VITV 34 -31.1 42.83 54 -11.17 - - 9 114 H
3 * *¥% 743941 | 42.61 PK2 35.6 -28 50.21 - - 74 -23.79 91 109 H
*x%7.44 31.59 | V1TV 35.6 -28 39.19 54 -14.81 - - 91 109 H
4 * *% 15.70085| 34.46 PK2 40.1 -23.5 51.06 - - 74 -22.94 274 190 H
* %% 15,70051| 21.77 | V1TV 40.1 -23.5 38.37 54 -15.63 - - 274 190 H
5 * *% 496035 | 45.16 PK2 34 -31.1 48.06 - - 74 -25.94 117 280 \%
* *¥*¥ 495996 | 36.45 | V1TV 34 -31.1 39.35 54 -14.65 - - 117 280 \%
7 * *%770635| 37.1 PK2 35.7 -27.7 45.1 - - 74 -28.9 316 308 \%
* **% 770514 | 24.09 | V1TV 35.7 -27.7 32.09 54 -21.91 - - 316 308 Vv
8 * *%15.41978| 32.69 PK2 39.8 -21.9 50.59 - - 74 -23.41 95 152 Vv
* *% 15.41934| 20.33 | V1TV 39.8 -21.9 38.23 54 -15.77 - - 95 152 Vv
6 6.95939 34.43 Pk 35.5 -27.9 42.03 - - - - 0-360 199 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

10.2. 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 MHz) to clearly show the relative levels of
fundamental and spurious emissions and demonstrate compliance with the requirement that the
level of any spurious emissions be below the level of the intentionally transmitted signal. The
extrapolation factor for the limits were 40*Log (test distance / specification distance).

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to
those in RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table)
using the free space impedance of 377Q. For example, the measurement frequency 40.81 kHz
resulted in a level of -25.28 dBuV/m, which is equivalent to -25.28-51.5 = -76.78 dBuA/m, which
has the same margin, -60.67 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-E2

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 8 15:29:36
: RF Emissions
22 e
Test Location: S-SAC
Mode: 1Tx, GFSK, Horet Case
45,\\ Tested by: 19283 / 46722
—
34 T
i L FCC 157289 mii €1 TedBUC
E 22 —
< T
3 18 %% 3
[n} v
R o Mg, 3
E W
o
» % L
b ——
,26 b
B
Pk
-38
aEc] “1 1 18 36
Frequency (MHz)
ange (HHz) RBU/UBU Ref/ftin  Det/Avg Type Sweep Pts  #Swps/Mode Lobel Ronge (MHz) RBI/VBY Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Made  Label
|:.809-.15 280(-6dB)/ 3k 187/18 PERK/Volt fAvg 14msec(Auto) 2081  MAXH B degrees
2:.15-.43 Sk (-6dB)/ 108k  97/18 PEAK/Volt Avg imsec(huto) 2881  MAXH @ degrees 7:.8853-.15 2880-6dB)/3k 187/18 PEAK/Volt Avg I4nsec(Auto) 2881  MAXH Flat
3:.49-38 Ok (-6dB)/18Bk  97/18 PERK/Volt Avg 16meectAuto) 14k MAXH B degrees 8:.15-.49 Ok(-6dB)/18EK  97/18 PERK/Uolt Avg ImsecAuto: 2881 MAXH lot
9:.49-38 Sk(-6dB)/ 108k  97/18 PERK/Valt fivg IGnsec(Auto) 14k MAXH Flat
BELOW 30MHz DATA
Marker Frequency Meter Det AT0079 AF Chl (dB) Dist. Corr. Corrected FCC15.209 FCC15.209 PK Worst-Case Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading QP/AV Limit Limit Margin (Degs)
(dBuVv) dB(uVolts/m (dBuVv/m) (dBuVv/m) (dB)
eter)
1 .04081 42.32 Pk 12.3 1 -80 -25.28 35.39 55.39 -60.67 0-360
4 .08383 36.46 Pk 11.2 1 -80 -32.24 29.14 49.14 -61.38 0-360
7 .12665 32.58 Pk 11 1 -80 -36.32 25.55 45.55 -61.87 0-360
5 .35987 39.28 Pk 11 1 -80 -29.62 16.48 36.48 -46.1 0-360
2 45796 36.96 Pk 11 1 -80 -31.94 14.39 34.39 -46.33 0-360
8 47785 36.87 Pk 11 1 -80 -32.03 14.02 34.02 -46.05 0-360
6 .53005 36.44 Pk 11 1 -40 7.54 33.12 - -25.58 0-360
9 .77036 32.98 Pk 11 1 -40 4.08 29.87 - -25.79 0-360
3 1.67891 25.84 Pk 11.1 .2 -40 -2.86 23.1 - -25.96 0-360
Pk - Peak detector
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REPORT NO: R13179001-E2

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 8 16:23:308
| RF Emissions
Project Number: 13173881
58 ient: IRobo
Te Location: s-sac
Mode: 1Tx, BT, Worst Case
45\\ Tested by: 23567/11993
~—_
T
34 iy g FecTsTReg TRt rdshu
E 22 —
£ ~
4 1B G-z
- L TR
3: - W@%ﬂ Bark,
% MW
—14 .
-26 M
-38
. OB A 1 [IZ] 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 Sweep Pts  #Swps/Made  Label
1:.809-.15 280¢-6dB)/ 3k 187/18 PERK/Volt fAvg Imeec(Puto) 2081  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 l4msec(Auto) 2881 MAXH Flet
3:.49-38 Ok(-6dB)/18@k  97/18 PERK/Volt Avg Bmeec(Auto) 14k MAXH B degrees 8 32;39 ::Ii:is:/:sgt 37{;} zishrtzlt i\’j 1:;2;5‘:&;; ‘ZAIZ”" ’V::i: ’Flw‘:
ANTENNA- THREE ORIENTATIONS
BELOW 30MHz DATA
Meter Corrected FCC 15.209 | FCC 15.209 |Worst-Case
F AT0079 AF Dist. . . .. .. . Azi h
Marker "(’:n"'fz';cy Reading | Det (32 /:1) Chl (dB) Fa'::of;’(;;) Reading  |QP/AVLimit| PKLimit | Margin (ZE'.':“:)
(dBuv) dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (dB) &
7 .01397 46.15 Pk 16.5 A -80 -17.25 44.7 64.7 -61.95 0-360
1 .0276 43.91 Pk 13.4 i -80 -22.59 38.79 58.79 -61.38 0-360
4 .04855 40.63 Pk 11.7 i -80 -27.57 33.88 53.88 -61.45 0-360
8 17746 45.03 Pk 11 i -80 -23.87 22.62 42.62 -46.49 0-360
2 .23509 43.03 Pk 11 A -80 -25.87 20.18 40.18 -46.05 0-360
5 27759 41.49 Pk 11 N -80 -27.41 18.74 38.74 -46.15 0-360
9 .5701 35.97 Pk 11 i -40 7.07 32.48 - -25.41 0-360
6 74718 33.44 Pk 11 i -40 4.54 30.14 - -25.6 0-360
3 .79355 32.42 Pk 11 i -40 3.52 29.61 - -26.09 0-360
Pk - Peak detector
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REPORT NO: R13179001-E2
FCC ID: UFE-AXGY1

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

10.3.

WORST CASE BELOW 1 GHZ

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

QKTest Foacility: UL Morrisville 2028 May 8 14:51:58
Rodioted Emissions - 3 Meters
= Project Number: 13179881
8 Client: iRobot
Test Location: S5-SAC
Mode: 1Tx, GFSK, Worst Case
75 Tested by: 19289 / 46722
65
5':
/E ’7
~
> 4’: f
S5 OPRtrim Tt T CaB T i I
3
35
2':
15 ,
MWA"‘W Yol ™ ks
=
38 180 1808
Frequency (MHz)
Range {1z} REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge () ] Ref/Attn Det/fvg Type Sueep Pts ¥oups/fode  Label
| :38-208 128k (-6dB)/IN  97/18 PERK/LogPur-Uideo  Imeec(Auto) 4008  MAXH Horizontal 3:200-1890 120k (-6aB)/1M  97/18 PERK/LogPur-Uideo  3meecChuto) 5863  MAXH Horizontal
gﬁTest Facility: UL Morrisville 2028 May 8 14:51:58
Radiated Emissions - 3 Meters
= Project Number: 13179681
8 Client: iRobot
Test Location: 5-SAC
Mode: 1Tx, GFSK, Worst Case
75 Tested by: 19289 / 46722
65
5‘:
/_E\ ’7
~
> 45 X S r
B Pkt Tt CaB Ut A i
S
S
35
4
2
&)
I .
! sl y MML&
: w o T
uMM&A,«'M‘A;M"‘“W"““"’K\ “‘Jﬂ“""/"“
5
38 100 1808
Frequency (MHz)
Range (Hz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fwps/fode Label Ronge (Hiz) REU/VBU Ref/Attn Det/fvg Type Sueep Pts  Fops/fode Label
2:33-208 28 (-6dB)/ 1M 37/18 PERK/LogPur-Uideo  Imeec(futo) 4888 MAXH Uertica 4:200- 1680 20k(-6c8)/1N  97/18 PEAK/LogPur-Video ImeecCfuta) 868 MAXH lert i co

VERTICAL
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REPORT NO: R13179001-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
BELOW 1GHz DATA
Meter Corrected . . . .
Marker FrT:nul-lezr;cy Reading | Det A'I('gg;;»)ﬁ Cbl/Amp (dB)| Reading (%F;I;:';?:) N:Z;g)m A(zI;:n;t)h H(ilrir)‘t Polarity
(dBuv) (dBuv/m) 8
5 | ***249.6064 | 38.28 | Pk 17.5 -29.9 25.88 46.02 2014 | 0360 | 101 H
6 |***326.4164| 3679 | Pk 20 -29.4 27.39 46.02 -1863 | 0360 | 101 H
9 | **7183674 | 3299 | Pk 26.6 -28.3 31.29 46.02 -1473 | 0360 | 101 H
10 | **883.1888 | 3255 | Pk 28.1 -27.2 33.45 46.02 -12.57 | 0-360 | 101 H
1 86.3696 3352 | Pk 133 -31.1 15.72 40 -24.28 | 0360 | 101 v
2 182.4019 36.07 | Pk 17.3 -30.3 23.07 43.52 2045 | 0360 | 101 v
3 201.6002 41.28 | Pk 18.4 -30.2 29.48 43.52 -14.04 | 0360 | 199 H
4 201.6002 3737 | Pk 18.4 -30.2 25.57 43.52 -17.95 | 0360 | 101 v
7 411.2275 3424 | Pk 221 -29.2 27.14 46.02 -18.88 | 0-360 | 101 v
8 529.6428 36 Pk 24 -28.7 313 46.02 1472 | 0360 | 101 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-E2
FCC ID: UFE-AXGY1

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

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

gﬁTest Facility: UL Morrisvil e 2026 May 8 16:56:£8
Rediated Emissions — 3 Meters
= Proje=z Number: 13179881
8 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BT, Worst Cose
75 Tested hy: 23537/11993
65
55
N (
> 45 r
B WERTTm T lagulys ms I
a
E ' a
35 9
25 .8 q
wﬂww 1
5
2
15 ! i ‘W%
M Wil WJ‘-'""M
=
36 ‘68 1888
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
113260 128-6dE)/1N 9710 PEAK/LocPur-Video dBmeesChusol 4808 HAXH Horizortal | 3:208-1688 1ZECEBI/ N 9/13 PERK/LogRur-Uicss  ZBTnsectPulc) 888 MAXH Hori zsntal
gﬁTest Focility: UL Morrisvil e 2820 Moy 8 16:56:£8
Rediated Emissions — 3 Meters
= Proje=z Number: 13179881
8 Cl cnt: iRobot
Test _ocotion: 5-SAC
Mode: |Tx, BT, Worst Cose
75 Tested hy: 23537/11993
65
55
N (
> 45 r
B WERTTm T lagulys ms I
S
35 ;
I
o -
25 61 ]
1@
5 a
o
15 <
o
=
36 ‘68 1888
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-E2 DATE: 2020-09-09

FCC ID: UFE-AXGY1 IC: 6652A-AXGY1
BELOW 1GHz DATA
Meter Corrected . . . .
Marker Frequency Reading | Det AT0074 AF Cbl/Amp (dB)| Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) (cm)
1 [|***124.5445] 2954 | Pk 19.9 -30.8 18.64 43.52 -24.88 | 0-360 | 198 H
2 |***170.4563] 29.11 [ Pk 18 -30.4 16.71 43.52 -26.81 | 0-360 | 299 H
4  [***x735738| 296 Pk 14.1 -31.2 12.5 40 275 | 0360 | 102 v
5  [***124.7145] 302 Pk 19.9 -30.8 19.3 43.52 2422 | 0-360 | 102 v
3 [***404.9266] 308 Pk 21.9 -29.1 23.6 46.02 2242 | 0360 | 102 H
9 [***334.4175] 33.02 | Pk 20 -29.4 23.62 46.02 224 | 0360 | 102 H
6  |***334.4175] 3098 | Pk 20 -29.4 21.58 46.02 2444 | 0360 | 102 v
7 200 32.1 Pk 19 -30.2 20.9 - - 0360 | 198 H
8 209.6012 | 37.94 | Pk 16.4 -30.1 24.24 - - 0-360 | 198 H
11 209.6012 | 41.93 | Pk 16.4 -30.1 28.23 - - 0360 | 102 Y
12 352.0198 | 3248 | Pk 205 -29.3 23.68 - - 0360 | 102 Y
13 5183414 | 4037 | Pk 23.7 -28.9 35.17 - - 0360 | 102 v
10 518.4414 | 4229 | Pk 23.7 -28.9 37.09 - - 0-360 | 102 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-E2
FCC ID: UFE-AXGY1

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

10.4.

WORST CASE 18-26 GHZ

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

~Test facility: UL Morrisville

2828 May 8

21:21:49

T

131759681

Project Number:

Radioted Emissions 3-Meters

185 Client: iRobot
Test Location: S-SAC
Mode: 1Tx, BT, Worst Case
95 Tested hy: 23567/11993
8|:

75 Pt e LB L0 e

55

C(dBul/m)

55lAveroge Linmit CoBul/m)

C(dBul/m)

a5
MWWWW
35
2|:
18 26.5
Frequency (GHz)
Fange (GHiz) REU/UBH Ref /At Det/fug Tupe Suep Pts  Fowps/fode Label Ronge (6Hz) REU/UBU Ref/Attn  Dot/fvg Typs Sueep Pts  Fowps/fode Label
111826 INCEdB)/IH 92 PERK/Pur Avg(RHS)  I6nsecAuto) 18k MAXH Horizontal
FCC RSE 18_to_26-56Hz_DTS.TST Rev 9.5 12 Jun 2819
11KTest focility: UL Morrisville 2028 May 8 21:21:49
Radioted Emissions 3-Meters
= Project Number: 131756081
18 Client: iRabot
Test Location: S-SAC
Mode: 1Tx, BT, Worst Cose
g5 Tested by: 23567/11883
8:
751-Feak it CadBul Zm).
65

s5lAveroge Limit (oBul/m)

a5
35
-5
18 26.5
Frequency (GHz)
Rorge (G REU/UBH Ref/Atin  Det/fvg Typs Suep Pts  Fowps/lode Labal Rongs (60 RE/UB Ref/Atin  Det/Pvg Typs Seeep Pts Fowps/fade  Label
2:15-26.5 H-BB)/3 99/2 FERK/Fur Aug(RHS)  IGnsec (Ruto) I8k HAKH tertical

FCC RSE 18_to_26-5GHz_DTS.TST

VERTICAL

Rev 9.5 12 Jun 2819
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

18 — 26GHz DATA

Frequency Metfer AT0076 AF | Amp/Cbl Correc.ted AVf-:r?ge Margin | Peak Limit | Margin |Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Reading Limit (dB) | (dBuv/m)| (dB) (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuV/m)

1 [***19.14992| 46.34 | Pk 32.7 -37.9 41.14 54 -12.86 74 -32.86 | 0-360 | 102 H

2 |***21.33124| 44.94 | Pk 33.1 -37.4 40.64 54 -13.36 74 -33.36 | 0-360 | 298 H

3 |***22.35979| 45.93 | Pk 33.5 -36.9 42.53 54 -11.47 74 -31.47 | 0-360 | 148 H

4 |***20.16856| 4531 | Pk 32.8 -37.4 40.71 54 -13.29 74 -33.29 | 0-360 | 152 v

5 **%21029 | 4532 | Pk 33.2 -37.6 40.92 54 -13.08 74 -33.08 | 0-360 | 298 v

6 |***23.69106| 45.13 | Pk 34 -36.5 42.63 54 -11.37 74 -31.37 | 0-360 | 252 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-E2
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 28:47:15
Redioted Emissions 3-Meters
Projesz Number: 1317960
185 Cl enti iRobat
Test _ocotion: S-SAC
Mode: |Tx, BT, Worst Cose
g5 Tested hy: 23557/11993
8|:
75 Peak L imit  CcBul/ml
S s
2 6
©
el
sl fverage Linit (dBul/m)
=
N 1 2 E
3|:
ZI:
‘8 26.5
Frequency (GHz)
Farge &) REWVEU Ref/Atir  Det/fvg Tupe ) Pto Toups/lok  Lobel Range (&) REW/UB Ref/Attn  Det/Avg Tupe Sween Pto  Towps/lode  Label
1116265 GBI/ 92 PERGPr AvgERIS)  IBmesGol 18k MAKH Hor zortal
FCC RSE 18 to_26-56Hz DTS, 15T Rev 9.5 12 Jun 2013
WWKTSSt focility: UL Morrisvil e 2820 Moy 8 28:47:15
Redioted Emissions 3-Meters
Projesz Number: 1317960
185 Cl enti iRobat
Test _ocotion: S-SAC
Mode: |Tx, BT, Worst Cose
g5 Tested hy: 23557/11993
8|:
75l Peak  Limit  LcBul/ml
S s
2 6
©
el
sl fverage Linit (dBul/m)
45 &

MWWMWWWWWWMWWWWWWWMWWW
3!:

25

Frequency (GHz)

26.5

Farge (M) REU/UBH Ref/Atr  Det/Avg Tupe )

Ptz #Swpe/tode  Label Ronge (EHz)
2:18-26.5

REW/UBA
TH(-6B)/ 3

Ref/tin  Det/Avy Tupe Sueep Pio  ¥oups/Mads  Label
992 PEAK/Par Avg(RFS)  |6msec(Futod 18k MK Vertizal

FCC RSE 18 to 26-56Hz DTS.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

18 — 26GHz DATA

Frequency Metfer AT0076 AF | Amp/Cbl Correc.ted AVf-:r?ge 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 * ** 18.63706| 46.22 Pk 32.6 -38.1 40.72 54 -13.28 74 -33.28 | 0-360 102 H

2 * *%20.88119| 45.28 | Pk 33.1 -37.5 40.88 54 -13.12 74 -33.12 | 0-360 148 H

3 * *¥%23.00347| 44.68 | Pk 33.7 -36.8 41.58 54 -12.42 74 -32.42 | 0-360 102 H

4 * *¥ 19.38274| 46.16 Pk 32.7 -37.9 40.96 54 -13.04 74 -33.04 | 0-360 298 \

5 * *%22.32957| 45.19 Pk 33.5 -37.2 41.49 54 -12.51 74 -32.51 | 0-360 152 \'

6 * **23.64242| 45.01 | Pk 33.9 -36.5 42.41 54 -11.59 74 -31.59 | 0-360 252 V
Pk - Peak detector
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REPORT NO: R13179001-E2 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.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

11.1.1. AC Power Line Norm

LINE 1 RESULTS - EXTERNAL ANTENNA

1QBTest Facility: UL-Morrisville 8 Moy 2820 12:17:23
Concuctec RFI Uoltaoge
Project Number: 13179881
el Clienz: iRobot
Test Location:CONDI
Mede:Bluetooth, Worst Cose
80 Tested hy:24293/48882
708
—
5 60 0P T T T T
e —
- 5B Ayerage Limit TdEaud
=
3
o
© o 4py
3@3\/\ 3 e
5
Tz e SNE - 6 ; 12
T i
QG S S 7A L ol
12 1 18 L%
Fr‘equemcg (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:.15-30 G (68 )/~ 82/10 Fi/fv Is/3Hz 9951 LARIT  Line-Ll
LC B.15-38MHz_Class-B & 15.287 Step Revr . TST Rev 9.5 28 Aug 2615

Range 1: Line-L1 .15 - 30MHz
Marker Frequency R“::(:ier: Det | LISN VCF (dB) Cbl/Limiter C:;:;:‘ed QP Limit Margin | Average Limit | Margin
(MH) | dBqu (dB) dBqu (dBuv) (dB) (dBuv) (dB)

1 153 27.66 | Pk 2 9.7 37.56 65.84 -28.28 - -
2 .153 2.71 Av 2 9.7 12.61 - - 55.84 -43.23
3 246 15.87 | Pk 1 9.7 25.67 61.89 -36.22 - -
4 .255 1.15 Av N 9.7 10.95 - - 51.59 -40.64
5 867 12.6 Pk 0 9.8 22.4 56 -33.6 - -
6 858 02 Av 0 9.8 9.82 - - 46 -36.18
7 13.56 19.04 Pk A 10 29.14 60 -30.86 - -
3 13.56 6.16 Av 1 10 16.26 - - 50 -33.74
9 18.807 5.54 Pk 1 10.1 15.74 60 -44.26 - -
10 18.816 -4.96 Av A 10.1 5.24 - - 50 -44.76
11 26.016 9.5 Pk 3 10.2 20 60 -40 - -
12 26.016 -21 Av 3 10.2 10.29 - - 50 -39.71
13 567 9.05 Pk 1 9.8 18.95 56 -37.05 - -
14 .567 -2.61 Av A 9.8 7.29 - - 46 -38.71

Pk - Peak detector

Av — Average detector
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REPORT NO: R13179001-E2

FCC ID: UFE-AXGY1

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

LINE 2 RESULTS — EXTERNAL ANTENNA

1QBTest Facility: UL-Morrisville 8 Moy 208208 12:17:23
Concuctec RFI Uoltoge
Project Numbker: 13175801
EL] O e iRobos
Test Locotion:CONDI
Mcde:Bluetooth, Worst Case
80 Tested by: 24293/40882
78
—

5 6B O TR TE IR

e I

3 56 Hverage Limit (dBoUI

=

3

2

4els
38 =
17
= 21
1S [}
20 & 2}
6 Al
1 Bﬁ\./\ 18 2[7% 22 1
R /D\ " mJHMWﬂMWM“
3 i 7o ‘ =5
Fr‘equencg (MHZ:

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
LC_8.15-38MHz_Class-B_&_15.287_Step_Rewr.TST Rev 9.5 28 Aug 2815
Range 2: Line-1L2 .15 - 30MHz

Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
15 .153 26.69 Pk 2 9.7 36.59 65.84 -29.25 - -
16 .156 2.3 Av 2 9.7 12.2 - - 55.67 -43.47
17 .234 14.61 Pk 1 9.7 24.41 62.31 -37.9 - -
18 .258 1.43 Av 1 9.7 11.23 - - 51.5 -40.27
19 .681 9.8 Pk 0 9.8 19.6 56 -36.4 - -
20 .681 1.19 Av 0 9.8 10.99 - - 46 -35.01
21 .858 12.24 Pk 0 9.8 22.04 56 -33.96 - -
22 .861 -.24 Av 0 9.8 9.56 - - 46 -36.44
23 13.56 18.14 Pk 1 10 28.24 60 -31.76 - -
24 13.56 6.83 Av 1 10 16.93 - - 50 -33.07

Pk - Peak detector
Av — Average detector
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

LINE 1 RESULTS - PCB ANTENNA

WQETESt Facility: UL-Morrisville 8 May 2028 B9:14:59
Conducted RFI Uoltage
58 Eiodeet 17
Test Location:CONDI
Mode:Bluetooth, Worst Cose
80 Tested by:24293/48882
70
—
oooP [ TR S TVIN)
g —
3 56 Average Uim it TdBaud
s 42;\
30
i 7 9
v P 5 ﬁ
=8 A iy o WL% f i ‘ i
P gl o b g WWW’"V ; : :
iz i ¢ 8 -
. 078 = N IR PRI
15 i ] ‘ 30
Frequency (MHz)
Range (MHz) ~ RBI/UBY Ref/ftin  Det/fvg Mode Sueep Pis  #Swpe/Mode  Lobel Range (MHz) RBW/UBY Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode  Lobel
1:.15-38 Sk (-60B) /- g2/1a Pk/fv 18/ 3Hz 9951 1/URIT Line-L1
LC_8.15-38MHz_Class-B_& 15.287 Step Revr .TST Rev 8.5 28 Aug 20815
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
MH dB dBuV dB dBuV dB
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
1 .153 28.88 Pk .2 9.7 38.78 65.84 -27.06 - -
2 .153 2.82 Av .2 9.7 12.72 - - 55.84 -43.12
3 .681 9.48 Pk 1 9.8 19.38 56 -36.62 - -
4 .681 1.37 Av 1 9.8 11.27 - - 46 -34.73
5 .858 12.18 Pk 0 9.8 21.98 56 -34.02 - -
6 .855 -.21 Av 0 9.8 9.59 - - 46 -36.41
7 13.56 14.92 Pk 1 10 25.02 60 -34.98 - -
8 13.56 6.36 Av 1 10 16.46 - - 50 -33.54
9 21.417 15.28 Pk 2 10.1 25.58 60 -34.42 - -
10 21.411 -4.97 Av 2 10.1 5.33 - - 50 -44.67
11 27.117 7.69 Pk 3 10.2 18.19 60 -41.81 - -
12 27.12 -4.11 Av .3 10.2 6.39 - - 50 -43.61
Pk - Peak detector
Av — Average detector
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REPORT NO: R13179001-E2 DATE: 2020-09-09
FCC ID: UFE-AXGY1 IC: 6652A-AXGY1

LINE 2 RESULTS - PCB ANTENNA

(gplest Focilityr Ul-Morrisville 8 May 2028  89:14:59
i i Conducted RFI Uoltage
58 — Eiodeet 17
i Test Location:CONDI
] Mode:Bluetooth, Worst Case
a9 ; Tested by:24293/40882
78
\
yoeP [ TR S TVIN)
g —
3 56 Average Uim it TdBaud
T Lpl3
30 9
H o]
20 12 W
4 | 4 IV
1 Bj— — 1 % \H\
= ) © S e
15 1 T8 ‘ 30
Frequency (MHz)

Range (MHz) REBL/UBY Ref/ftin  Det/fvg Mode Sueep Pis  #Sups/Mode Lobel Range (MHz) RBW/UBY Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
LC_8.15-38MHz_Class-B_& 15.287 Step Revr .TST Rev 8.5 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 29.5 Pk 2 9.7 39.4 65.84 -26.44 - -
14 .153 2.84 Av 2 9.7 12.74 - - 55.84 -43.1
15 .684 8.77 Pk 0 9.8 18.57 56 -37.43 - -
16 .684 -1.16 Av 0 9.8 8.64 - - 46 -37.36
17 .894 11.32 Pk 0 9.8 21.12 56 -34.88 - -
18 .888 -1.47 Av 0 9.8 8.33 - - 46 -37.67
19 13.563 16.92 Pk 1 10 27.02 60 -32.98 - -
20 13.56 6.46 Av 1 10 16.56 - - 50 -33.44
21 21.477 6.74 Pk 2 10.1 17.04 60 -42.96 - -
22 21.498 -4.85 Av 2 10.1 5.45 - - 50 -44.55
23 27.222 7.4 Pk 2 10.2 17.8 60 -42.2 - -
24 27.234 -3.64 Av 2 10.2 6.76 - - 50 -43.24

Pk - Peak detector

Av — Average detector
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12. SETUP PHOTOS

Please refer to R13179001-EP1 for setup photos

END OF TEST REPORT
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