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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: IKEA OF SWEDEN AB
BOX 702
SE-343 81, ALMHULT, SWEDEN
EUT DESCRIPTION: WIRELESS RADIO MODULE 802.11 a/b/g/n
MODEL.: 920-00632
BRAND: IKEA
SERIAL NUMBER: 54-2A-1B-50-0A-FC-C (RADIATED),

54-2A1B-50-0E-D8-E (CONDUCTED)

SAMPLE RECEIPT DATE: NOVEMBER 30, 2020

DATE TESTED: NOVEMBER 30, 2020 TO MARCH 09, 2021
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 Verification Services Inc. 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 Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. 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, any agency
of the Federal Government, or any agency of the U.S. government.
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

2. TEST RESULTS SUMMARY

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

FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) RSS-247 5.2 (a) |6dB BW None.
15.247 (b) (3) RSS-247 5.4 (d) |Output Power None.

See Comment

Average power

Reporting
purposes only

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD None.
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions None.
15.209, 15.205 g?g"GEN 89, | Radiated Emissions None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions None.

3. TEST METHODOLOGY
The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

ililess CIiEIIDD ISERfrT?g]eF;any RegiFsiCation
O | Building 1: 47173 Benicia Street, Fremont, California, USA Us0104 2324A 208313
[0 | Building 2: 47266 Benicia Street, Fremont, California, USA Us0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, California, USA Us0104 2324B 208313
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

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 ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

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

Page 8 of 43

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

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



REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a wireless radio module 802.11 a/b/g/n.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mMW)
(MHz)

2402 - 2480 BLE (1Mbps) -2.66 0.54

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain(s) and type, as provided by the manufacturer, are as follows:

The radio utilizes a PIFA antenna, with a maximum gain of 6 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was v13.1

The software used during testing was 20.0f1

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

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

This EUT supports BLE and WLAN 2.4GHz simultaneous transmission, radiated emission test
was performed, please refer to 13603562-E2 for result.
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021

IC: 10912A-92000632

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo X1 Carbon R90OHKAZ3 PD97265NGU
AC Adapter Lenovo ADLX90NLC2A 11S45N024721Z2S9B599814 DoC
I/0 CABLES
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC Power 1 2 Prong AC Unshielded 3 AC Mains to EUT
2 Ethernet 1 RJ45 Unshielded 10 Ethernet to
Ethernet Converter
3 Ethernet to 1 RJ45 to USB Unshielded 0.2 USB to Ethernet
USB Adapter
4 DC Power 1 DC Unshielded 1.2 AC/DC Adapter to
Laptop
5 AC Power 1 AC Unshielded 1 AC Mains to
AC/DC Adapter
TEST SETUP

The EUT connected to support laptop via the ethernet cable during testing.
The test utility software on support laptop exercised the radio card.
For radiated testing, the support laptop was set up outside the chamber.

SETUP DIAGRAMS

; EUT
Laptop i
4 Etherner to USB :
[]Adapter ' 1
[] AC/DC Adapter 2
5
AC Mains
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across
ON and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due | LastCal
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREO0179376 @ 04/03/2021 04/03/2020
Amp"f'legétozo'\"”z' AMPLICAL AMP0.1G18-47-20 PRE0197319  05/04/2021 = 05/04/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021 08/31/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 04/03/2021 04/03/2020
Amplifier, 9KHz to 1GHz, SONOMA
320B INSTRUMENT 310 PRE0180174 | 12/29/2021 12/29/2020
Antenna, Broadband
Hybrid, 30MHz to Sunol Sciences Corp. JB3 T900 02/05/2021 02/05/2020
2000MHz
A”te“r‘za(agﬂ;" 1810 ARA SWH-28 T447 05/20/2021  05/20/2020
Rf Ampll6fé)edrl,31986;§]6.SGHz, AMPLICAL AMP18G26.5-60 171590  06/07/2021  06/07/2020
Power Meter, P-series Keysight Technologies
single channel Inc N1911A T1268 01/22/2021 01/22/2020
Power Sensor, P-series, Kevsiaht Technolodies
50MHz to 18GHz, ysig e 9 N1921A T413 02/26/2021  02/26/2020
Wideband
Antenta, Passie LOOP ELECTRO METRICS EM-6871 PRE0179465 07/27/2021 = 07/27/2020
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 PRE0179467 07/27/2021 07/27/2020
Spectrum Analyzer, PXA, | Keysight Technologies N9O30A T906 07/20/2021 07/20/2020
3Hz to 44GHz Inc
Spectrum Analyzer, PXA,  Keysight Technologies N9030A T342 01/25/2021 01/25/2022
3Hz to 50GHz Inc
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
L.I.S.N Communications, Inc 25.2-01-480V PREO0186446 01/21/2021 01/21/2020
L.I.S.N FCC INC. FCC LISN 50/250 24 01/21/2021 01/21/2020
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 02/20/2021 02/20/2020
Transient Limiter COM-POWER LIT-930A PREO0129246 01/23/2021 01/23/2020
TEST SOFTWARE LIST
Description Manufacturer Model Version
. Ver 9.5, April 30, 2020, Oct
Radiated Software uL UL EMC 21, 2019
Antenna Port Software UL UL RF 2020.10.22
AC Line Conducted Software UL UL EMC Ver 9.5, July 7, 2020
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FCC ID: FHO-920-00632

DATE: 3/10/2021
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9. ANTENNA PORT TEST RESULTS

ON 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

B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.383 0.625 0.612 61.24 2.13 2.612

DUTY CYCLE PLOTS

MultiView --| Spectrum

Receiver

®
(-]

Ref Level 107.00 dBpv
& Att

Input
1 Zero Span

@ RBW 10 MHz
10dB ® SWT 25 ms ® VBW 10 MHz
iDC PS On_ Notch Off

100 dBpy

Frequency 2.4260000 GHz

D3[1 0.00 dB

90 depy

T 625:000ps:
M1[1] 93.69 dBpV
1.023333 ms.

80 depy

70 depy

60 dBpy

50 dBpy

40 depy

30 depy

20 dBpy

10 dBpY

CF 2.426 GHz 9001 pts 250.0 ps/ |
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 1.023333 ms 93.69 dBpV
b2 M1 1 382.778 ps 0.00 dB
D3 M1 1 625.0 pus 0.00 dB
il [ Ready  RARARRARN - e
02:36:48 01.12.2020
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

1.0365

Middle

2426

1.0432

High

2480

1.0462

Agilent Spectrum Analyzer - Agilent Spectrim Analyzer - AP2020.10.27,16069 0G,
T w = SENT ALISNATC 120821 FMME 09, 2020 U [ o J01:34:22 A4 DozO01, 2020
Center Freq: 2.402000000 GHz Radio Std: None. Span enter Freq 2.426000000 GHz | Cemer Freq: 2.426000000 GHz Radlo 5td: None Frequency
== TrigiFres Run AvglHold>20120 o= Trig Free Run alHold: 20120
AFGainLow  HAtten:30 4B Radio Device: BTS span AFGalnLow  #Aften: 30 4B Radio Device: BTS
Ref Offset 103 dB. 20000 MHz Ref Offset 1086 dB
10 dBidiv Ref 20.00 dBm 10 dBldi Ref 20.00 dBm
log——T Log
oo CenterFreq|
0.oo 2.426000000 GHz|
0
0.0 FullSpan
00}
500
Center 2.402 GHz Span 2 MHz. Center 2,426 GHz ‘Span 2 MHz CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| LastSpan #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
lAuto Man
Occupied Bandwidth Total Power -0.22 dBm Occupied Bandwidth Total Power 2.03 dBm
1.0365 MHz 1.0432 MHz FreqOffset
Transmit Freq Error -9.259 kHz OBW Power 99.00 % Transmit Freq Error 12.452 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.075 MHz xdB -26.00 dB x dB Bandwidth 1.102 MHz x dB -26.00 dB
= sTarus. Igsrans

Agilert Spectrum Analyzer - APZ070.10
L i 13,
Cen 480000000 GHz Frequency
=+ Trig AvglHold: 2020
“iFGainLow  BAtien:30 dB
Ref Offset 10.65 dB
0 dB/d Ref 20.00 dBm
Log
Center Freq|
2480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200 000 ki
lauta Man|
Occupied Bandwidth Total Power 2.10 dBm —
1.0462 MHz p—
Transmit Freq Error -7.798 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.103 MHz x dB -26.00 dB
sc [
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

9.3.

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHZz)
Low 2402 0.675 0.5

Middle

2426

0.684

0.5

High

2480

0.678

0.5

Agilent Spectrum Analyzer - AP2020.10.22,16069 0G, Agilent Spectrum Analyzer - AP2020,10,27,16069 DG,
I T T EET AT U o 8
Marker 1 A 675.000000 kHz . #Avg Type: RNIS Marker enter Freq 2.426000000 GHz | #Avg Type: RMS Froquency
FHo-Wiae —+— Trig: Free Run AvglHold: 2020 2 PHO: Wike o Trig Frée Run AvglHold>20720
IFCainlow  #ATIeN:40 B Select Marker WGainLow — #Amen: 40 45
” » Auto Tune|
Ref Dffset 10.06 dB AMkr1 675 kHz] 1 Ref Offset 10,96 4B
10 g2y Ref 30.00 dBm 0.000 dBy 0 deian Ref 30.00 dBm
Center Freq
Normal 2.426000000 GHz|
Deital StartFreq
1 2.424500000 GHz|
3 9 34 ¢
Fixed| T Stop Freq
2.427500000 GHz|
200
CF Step
Off| ‘300000 kHz|
lAuto Man
Properties ¥, FreqOffset
OHz
600
More
Center 2.402000 GHz Span 3.000 MHz| 1o Center 2.426000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
= Tgsmrs [
Bavg Type: RMS Frequency
L AvglHeld: 20120
IF GaincLow #Atten: 40 dB N .
T 578 KHZ uto Tune|
o Offset 1096 48 AMKr 678 kHz
0 aiciv__Ref 30.00 dBm 0.122 dB
Center Freq|
2.480000000 GHz|
StartFreq
2.478500000 GHz|
Stop Freq|
2.481500000 GHz|
CF Step
300.000 kHz|
Man|
Freq Offset|
OHz
Center 2480000 GHz ‘Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
[
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9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power

was read directly from power meter.

RESULTS
Tested By: 23653 DC

Date: 12/1/2020

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 -2.95 30 -32.95
Middle 2426 -2.90 30 -32.90
High 2480 -2.66 30 -32.66
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9.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average

output power was read directly from power meter.

RESULTS
Tested By: 23653 DC
Date: 12/1/2020
Channel Frequency AV power

(MH2z) (dBm)
Low 2402 -3.40
Middle 2426 -3.30
High 2480 -3.05
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHZz) (dB)
Low 2402 -4.230 8 -12.23

Middle

2426

-4.042

-12.04

High

2480

-3.934

-11.93

Agilent Spectrum Anolyzer - AP2020.10.22,16069 0G,

LISNALTS
#Avg Type: RMS

Agilent Spectrum Analyzer - AP2Z020.10.22,16069 0G,

[ g
Center Freq 2.402000000 Gpan Trigi Fres R e om0

TS
[Center Freq 2.426000000 GHz
PHNO:

Wi _Fl Trig: Free Run

N R
#hvg Type: RMS
AvglHold: 1001100

0: Wide -+ 111g: Fres Run
IFGalmLow  SAmen: 40 48 IFGainlow  ®Amen: 40 dB
Auto Tune|
Ref Dffset 10.86 dB Ref Offset 10,86 B
10 ¢Brdiv  Ref 30.00 dBm 1o deidy  Ref 30.00 dBm
Log Log
Center Freq Center Freq
2402000000 GHz 2426000000 GHz
StartFreq StartFreq
o 2401000000 GHz 9 2.426000000 GHz
| StopFreq StopFreq
2403000000 GHz 2427000000 GHz
200 00
CF Step CF Step
200,000 kHz 200,000 kHz
Man Man
FreqOffset Freq Offset
aHz 0Hz
500 600
Center 2.402000 GHz Span 2.000 MHz, 'Center 2.426000 GHz Span 2.000 MHz
[#Res BW 3.0 kHz #HVBW 9.1 kHz Sweep 212.3 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 212.3 ms (1001 pts)

=

LOW CHANNE

T
[Center Freq 2.480000000 GHz .

PHO: Wide —— 17g: Free Run
IFGain:Lows hcen: 40 dB

Ref Offset 10,95 4B

i0 daidly  Ref 30.00 dBm
Log

LIGN AT
WAug Type: RMS

AvlHold: 1001100

Auto Tune

Center Freq
2.480000000 GHz,

StartFreq
2473000000 GHz,

StopFreq

2.481000000 GHz|

CF Step|

0.0

200.000 kHz,
laute wan,

Freq Offset.
0Hz

[Center 2.480000 GHz
[#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz|
Sweep 212.3 ms (1001 pts)

e

HIGH CHANNE
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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- Spectrum Analyzor - A
L 3 2 B A . U 3 @ o SENSEINT E
enter Freq 2.400000000 GHz ) #Avg Type: requency enter Freq 13.015000000 GHz ) BAvg Typ requency
BHO: Wide —>= Trig: Free Run AvglHold: 100100 b PO: Fast —— Trig: Frae Run AvglHold: 1010
IFGair:Low RAtten: 40 dB oerl” N - AutoT IF GaincLow g AutoT
Y ] ito Tune; = = - to Tune
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¢ !
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (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. Peak detection is used

unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set

to 30 kHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only. Blue color
trace on plots: Parallel orientation. Green color trace on plots: Perpendicular orientation.

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

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.
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10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12,:UL Fremont - Chamber K 2828 Nov 30 18:14:38
Restricted Bandedge
115 : Project Number:!36B3562
""" : : T Client:Sanos
| i Config:EUT + Support Equipment
i : : : : Mode: BLE_24B2_1Mops_H
185} e Tested by:19497 4F
051
85
£
3 -
5 7Dpms
il
3
o
65
i i |
c=| Averoge Limi Bullym
55
kit
45}
35 S | D eececeeen S I S U S S
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Fenge (GHz) FEER Ref/tin  Det/fng Mook Susez Fis ¥wpsitode Fosition Fangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #aga/ficde Fosition
FZATRAIS  MCEENE IG/I8 FERFir RN Sescthto) 9B KA 254 tegs 126 s H| 22312415 WCGE)H IR AERFir gRE)  Gescutn) MBI BITAUS 254 degs H
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 38 fpr 2620
Marke Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth th Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
abuvy @Buvim)
1 *2.38999 62.44 Pk .4 -35 0 59. - - 74 -14.16 4 H
2 236984 62.92 Pl 2 35 0 60. 5 - 74 1368 4 H
3 33999 40.45 RMS ¥ 35 213 39 54 1402 — B 7] H
4 *2.38976 44.76 RMS .4 -35 213 44. 54 -9.71 4 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

12,:UL Fremont - Chamber K 2828 Nov 30 18:38:36
Restricted Bandedge
15 Project Number:!36B3562
"""""" Client:Sanos
Config:EUT + Support Equipment
- Mode: BELE_24B82_1Mops_U
183 Tested by: 19497 &F
L R S
BB oot e et eeefecessescssesessedpssnsannnefes st e
£
s _ +
s SRt B —
il
3
o %
) B eeeeeeemeereeeeeeeeeee et —
- + (dBul o
e Average Limi dBul¥m i
55
roe ¥ i alahd il i i i it FERTIN U FTTRY Ty
O OSSO OSSRt SO STRORRITIT | | T
s/
35 S | S I S A SN S S S
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Fenge (6Hz) FEER Ref/tin  Det/fng Mook Sumez Fix  Vape/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apalficde Fosition
Low CH BE - U.T5T 38915 28 Dec 2815 Rev 8.5 30 Apr 2826
Vark e Verer Dot A TE63 @B APICHTFTTPad (@8 BC Corr @) Sorrected Average It @BaVIm) Wargm Feak Tt @BaVim) PR Vg Az gt Pty
(GHz) Reading (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.38999 59.25 Pk 324 -35 0 56.65 74 -17.35 303 398 V.
2 238984 60.25 Pk 324 35 0 57.65 - - 74 1635 303 398 v
3 +2.36999 4114 RMS 324 35 213 40.67 54 1333 - - 303 398 v
4 *2.38088 42.84 RMS 32.4 35 213 42.37 54 1163 303 398 v

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

Pk - Peak detector

RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125

UL Frement - Chamber K

2828 Nov 38 19:85:35

115k

Restricted Bondedge
Project Number: 13683562

185

Client:Sonos

Config:EUT + Support Equipment
Mode :BLE 2488 _1Mbps H

95}

Tested by: 19497 4F

CdBul/m)

T8, A=/

2.46 2.563
Freguency (GHz)
Fange (6] FEUARK Ref it Del/fug Mooe Sueep Fle Toupsitode Fosition Fange (Gl FEFUEN Ref/Attn Dot/ Fods Saeep Pis  Fups/liode Position
1246256 MR IG1D P RN SeecChio) 98T KA 193 dage 118 cu H| 274625 MCGE)/N (AR AR AgRE)  eectiulo) WE1 IS 183 deg
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 30 Apr 20626
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct e Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
@) Reading Readin @®) @) (0egs) em)
@By @Buvim)
1 *2.48351 7153 P 325 346 0 69.43 74 457 193 118 H
2 *2.48352 71.67 Pk 32.5 -34.6 0 69.57 - - 74 -4.43 193 118 H
3 *2.48351 40.44 RMS 325 -34.6 213 40.47 54 -13.53 - - 193 118 H
4 * 2.4839 50.79 RMS 325 346 213 5082 54 318 193 118 H

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

Pk - Peak detector

RMS - RMS detection
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VERTICAL RESULT

12,:UL Fremont - Chamker K 2828 Nov 30 19:33:28
Restricted Bandedge
15 Project Number:!36B3562
"""""" Client:Sancs
Config:EUT + Suppart Equipment
Mode BLE_24B8_1Mbps_U
185} Tested by: 19497 &F
e R I
BB eeeeereeeeeeeeeeeeeeeeeesbeseeeeeeeeesssessssssns e eessseebesssa e cetsma oo ettt L {e e e
& -
3 . Pe
L e STt (st
@0
T
2 )
[ S / ..........
55M e ;
Pt AN b ohbolanibon " " n
A5 eeeeeeeemeeeeeceeeeeceeeeeceneeeent SRTHE o BIRE e eeeesscammmnssssssdessssssseeesmssssseeeeee e eseeeeser e e sesss et s ssmmene e ssssssssas e esssss s e
35! s esseesssesssseeees et e ettt {444 L £ e
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Fenge (GFz) FEU/UEN Ref/fitn  Del/fug Hooe Sueep Pte  Fiwpe/tode  Fosition Fange (Ghe) RN Ref/Attn  Dst/fvg Fods B Pt Fupa/liode  Fosition
High CH BE - U.TST 30915 28 Dec 2015 Rev 9.5 38 fpr 2026
Varki Frequoncy eter Bar AFT8E @B AmoTCOFTPad (@8 oC Corr @8) Corrected | Average Lt @Bavim) Targm Foak L (@Bavim) PR Wargin Az gt Forarty
) Reading @e) @) (0egs) ©m
By @Buvim)
T *2.48351 68.91 Pk 325 346 0 66.81 74 719 303 324 v
2 *2.48352 69.1 Pk 32.5 34.6 0 67 E B 74 7 303 324 v
3 *2.48351 4053 RMS 32.5 34.6 213 2056 54 1344 - 303 324 v
4 * 2.48407 48.64 RMS 325 346 213 48.67 54 5.33 303 324 v

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

Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15UL Fremont - Chember K

2820 Nov 38

21:51:23

2

95

Radiated Emissions 3-Meters
Project Number: 13683562

Client:Sonos

Config:EUT + Support Equipment
Mode :ELE_2482_1Mbps

| Tested by! 19497 AF

CdBul/m)
m
o

Renge (6Fz)

FEMAEN
1Mi-5d8)/38

Ref/Rttn  Det/fvg Mods
59/18 FEAK/Paur Frug(RHS

Mot L
18
Frequency (GHz)
Suen Pia  W5pa/Mode  Foaition Forge (6Hz) ) Fef/Attn  Oot/ivg ode 5
K5 et 01 WG Boldes H 3:F 1 -G/ 0372 -m.i“F“. Peg ) 1 domptfuto

Pz ipailode Poaition
8 el B-168degs H

FCC Port|5C 2. 46Hz RSE.TST 38915 15 Jun 2018

Rev 9.5 38 fpr 2826

HORIZONTAL

IerL Fremont - Chomber K 20820 Nov 38 21:51:23
‘ Radiated Emissions 3-Meters
3 Praject Mumker: 13683562
72 0 0000 J0S PSS TRRIS S ot Sonoe
Config:EUT + Suppart Equipment
Mode :ELE_24B2_{Mbps=
95 | Tested by: 19457 AF
] 00 000 0000668000688 000000600000 00000 0005 00000 00000 0
Peak L dBul

75
E
>
e 3 & M . -l ., e itiiiBh B l&LA ies L T .- L b
o
o
v Bug Limit (aBul/m)

45

2
O .
" 5 =
35 o B =
25|~
1 18 18
Frequency (GHz)
Renge (G2 FEANBH Ref/Rttn  Det/fvg Mods Suetp Pia  WswpaMode  Fosition TRerge (GH) PR Fef/fittn  Oet/wg Hode Suoep Ptz I5epaiiode Poaition

FCC Port!5C 2 dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fipr 2628

VERTICAL
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IC: 10912A-92000632

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 Amp/CbI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuVv/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 1.90615 53.73 PK2 30.9 -36.2 0 48.43 232 231 H
4 6.27767 45.82 PK2 35.8 -39 0 42.62 - - 7 124 H
3 *4.8041 49.98 PK2 34.4 -40.8 0 43.58 - - 74 -30.42 144 164 H
*4.80401 38.81 MAv1 34.4 -40.8 213 34.54 54 -19.46 - - 144 164 H
2 1.91704 52.69 PK2 30.8 -36.1 0 47.39 - - 18 232 \
6 6.26407 46.03 PK2 35.8 -39 0 42.83 - - 300 399 \
5 *4.80409 48.41 PK2 34.4 -40.8 0 42.01 - - 74 -31.99 0 138 \
*4.80387 36.31 MAv1 34.4 -40.8 213 32.04 54 -21.96 - - 0 138 \

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

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

MID CHANNEL RESULTS

IW“UL Fremont - Chomber K 2828 Now 3B 28:38:37
Rodiated Emissions 3-Meters
Project Number: 13603562
185 |Client:Sonos
Config EUT + Support Equipment
Mode :BLE_2426_1Mbps
Do e To ct o d D 9457 AF
85
Peck Limit (dBul/m
75} SO
e
<
2 65
@
T
Z Avg Limit (dBul/m)
55}.. OO H
45} =
Ll
L -
BSWHdN“,pﬁﬂhwgw“w“Ju-
25|
1 ] 18
Fregquency (GHz)
B R R RTL S h E En | Tha B SR T § B B
FCC PartI5C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fApr 2824
IWRUL Fremont - Chomber K 2828 Nowv 3B 28:38:37
Rodiated Emissions 3-Meters
Project Number: 13603562
12 0 S A T e
ConfigEUT + Support Equipment
Mode :BLE_2426_1Mbps
95 | Tested by! 19457 AF
G|
Peck Limit CdBul
75
E
~
3  B5
o
o
~ Avg Limit (dBul/m)
B e
45
2
- 5
35 o B o
25—
1 18 18
Frequency (GHz2
Rergp (G2) FEMAEN Ref/fdin  Dot/itvg Meds Sueep Pis  WpaMode  Foaition Fonge (GHr) FERL/ VB Fedffittn  Oot/fug Hede Suesp Fir pailode  Posidion
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2828

VERTICAL
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021

IC: 10912A-92000632

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 1.96675 53.27 PK2 30.9 -36 0 48.17 - - 42 125 H
3 *4.85175 49.62 PK2 34.3 -40.6 0 43.32 - - 74 -30.68 116 106 H
*4.85199 39.16 MAv1 34.3 -40.6 213 34.99 54 -19.01 - - 116 106 H
4 6.4059 46.36 PK2 35.8 -39.4 0 42.76 - - 164 227 H
2 1.84941 53.74 PK2 30.8 -36.3 0 48.24 - - 199 318 \
5 *4.852 46.57 PK2 34.3 -40.6 0 40.27 - - 74 -33.73 350 292 \
*4.85224 36.26 MAv1 34.3 -40.6 213 32.09 54 -21.91 - - 350 292 \
6 6.3783 45.94 PK2 35.8 -39.4 0 42.34 - - 108 329 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

HIGH CHANNEL RESULTS

IW“UL Fremont - Chomber K 2828 Now 38 19:44:47
Rodiated Emissions 3-Meters
Project Number: 13603562
185 |Client:Sonos
Config EUT + Support Equipment
Mode :BLE_248B8_1Mbps
o T § Py MR-V 2
85
Peck Limit (dBul/m
]
e
<
2 65
@
T
Z Avg Limit (dBul/m)
55}.. RS
45} e g
| [N IR, 3
BSW "
25|
1 ] 18
Fregquency (GHz)
B R R RTL S h E En | Tha B SR T § B B
FCC PartI5C 2. 46Hz RSE TST 38915 15 Jun 2618 Rev 9.5 38 fApr 2824
IWRUL Fremont - Chomber K 2828 Now 38 19:44:47
Rodiated Emissions 3-Meters
Project Number: 13603562
12 0 S A T e
Config EUT + Support Equipment
Mode :BLE_2488_1Mbps
95 | Tested by! 19457 AF
G|
Peck Limit CdBul
75
E
~
3  B5
o
o
~ Avg Limit (dBul/m)
B e
45
5
5 =]
35 e v iR
25—
1 18 18
Frequency (GHz2
Rergp (G2) FEMAEN Ref/fdin  Dot/itvg Meds Sueep Pis  WpaMode  Foaition Fonge (GHr) FERL/ VB Fedffittn  Oot/fug Hede Suesp Fir pailode  Posidion
FCC Port|5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2828
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

RADIATED EMISSIONS

Marker Frequency Meter Det AF 7863 AmpICbI/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 1.88481 52.82 PK2 31 -36.2 0 47.62 - - - - 345 179 H
4 6.32419 46.49 PK2 35.7 -39.1 0 43.09 - - - - 137 154 H
3 *4.95959 50.26 PK2 34.3 -40.6 0 43.96 - - 74 -30.04 126 405 H
*4.95986 39.91 MAv1 34.3 -40.7 213 35.64 54 -18.36 - - 126 405 H
2 1.8577 53.44 PK2 30.8 -36.3 0 47.94 - - - - 120 319 \
6 6.30897 45.89 PK2 35.8 -38.9 0 42.79 - - - - 85 205 \
5 *4.95949 49.66 PK2 34.3 -40.6 0 43.36 - - 74 -30.64 39 354 \
*4.95987 38.39 MAv1 34.3 -40.7 213 34.12 54 -19.88 - - 39 354 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont - Chomber J 2RZ0 Dec 31 14:35:85

RF Emissions

118 Project Number: 13683562
J i ; Client:Ikea

Canfig:EUT + Support Equipment
_ Mods:BEL3BM_BLE _Worst Cose

S8 Tested by: 23653 DC

v} Peak Limit (dBul¥m)

;)
/
f
f
/
[
[
f

S 39 s S
o K‘
o -
= - T 5
18
-9 ‘ o
-39 "”\ q
M,/ b A Lo ; B U W OV I
o [ H A
—5@-ir oottt AM i
%M”'* wdud ‘WL:A.« mh..m A
o 1 i e 39
MHz 2
Range () REuVBU Ref/Atln  Del/Fug Hode ) Pla  #opa/fode  Pesition
1-1.765 PEK/Pur Pug(RHS)  dsec - B-J6Rdege
1.785-38 PER/Pur fvg(RHS) Baec 2Tk HREH 8-J6bdegs

16k (-3 /3K B

Rev 9.5 38 Apr 2024

FCC 15,209 Below 38MHz TST jm4163 & Oct 2828

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (E ACF) (dB) 300m Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (dBuVv/m)
1 01616 23.52 Pk 59.3 -28.5 -80 -25.68 63.42 -89.1 43.42 -69.1 0-360
4 01614 15.97 Pk 59.3 -28.5 -80 -33.23 63.43 -96.66 43.43 -76.66 0-360
Marker Frequency Meter Det Loop Antenna (E Amp/Cbl (dB) Dist Corr 30m (dB) Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading ACF) 40Log Reading (dB) (Degs)
(dBuVv) (dBuV/m)
81229 f Pl 56 -28. -4 4.69 29.42 -24.73 -360
81182 . Pl 56 -28. -4 6.61 29.4 -22.82 -360
24.34809 . P 34.1 -27. -40 -14.23 29, -43.73 -360
24.34914 . P 34.1 -27. -40 541 29, -34.91 -360

Pk - Peak detector

NOTE: The 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 377 Ohms. For example the measurement at frequency X kHz resulted in a
level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the same margin, W
dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

10.4.

WORST CASE BELOW 1 GHz

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

]

q%UL Fremont — Chamber J 2828 Dec 38 22:52:84
Radiated Emissions - 3 Meters
Project Number: 13683562
] TClient: Ikea
Config EUT + Support Equipment
Mode:BL1G_BLE Warst Cose
S Tested by:23529 OL
65
55 ;
2 i ’_
= 1
3 45 OPk 1T L= 1 L e i s ] L S :
© :
=
35
o5 : ! S N
il ;
"ty
15— WM‘M . M Al WMMM .
5 3 : U S SUU RS MU

Frequency (MHz2

1806

ﬁ\y.g (HHz) [T Raf/itin  Dat/ivg Hode Susap Pis  ¥apa/Made Fosition HU;I (HHz) RELABY Raf/fdin  Dat/Avg Hode Suesp Fis #‘S-pt‘“ode Fosition
1:30-208 120k -6B0/1H 97718 PERK/LogPur—idea 17Bas/ Mz 408 MH B-36fdegs H 3:200-1808 128k (-648)/1M 37718 PEAK/LogPar—ideo 00ms/NHz A MAH B-368degs H
FCC Parti5C 38-1888MHz . TST 38915 15 Jul 2814 Rev 9.5 38 fApr 2826
q%UL Fremont — Chamber J 2028 Dec 38 22:52:84
Radiated Emissions - 3 Meters
a5 Project Number: 13683562
"""""""" Client: Iksa
Config:EUT + Support Equipment
' |Mode:BLIG_BLE Worst Cose
= R e T e M " Tested by:23529 OL
65
55 i
’g ’_
&
2 L 1| PSR PR S RY . S S VRSN SRS SN ISSUNS ORI ESUETN ST
J L] o [y=| = w]
f J
= =
=]
35 7’ 2 -
| i
Pl o LR I,
[ B { |
25y [~J|' gl Fhi "I'm'\ . ‘ﬂL '}l'll ... \JJ """
W T (T 1 UL
W WY &J | ‘w} | \»ﬂ .\“i ‘IIH' w U
SR RN SOOI 0 S SO AU S 1 00 SRR o
P RSN NN SN NS S N N N N S R N
3a ) ) ) BRI BRLGLELE]
Frequency (MHz)
Fonge (HHiz) FGU/B Rof/Atin  Datiihg Hode Sunap Pio  Fupsihade Position Ronga (Hiz) RO Raf/fitin  Det/ivg Hode Suesp Fia  foups/fods Fosition
FCC Port!5C 38-1888MHz . TST 38915 1S Jul 2814 Rev 9.5 30 Apr 2826

VERTICAL
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

Below 1GHz Data

Marker Frequency Meter Det AF T900 (dB/m) Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 64.774 42.68 Pk 13.9 -31.3 25.28 40 -14.72 0-360 389 H
2 153.707 46.68 Pk 18.1 -30.7 34.08 43.52 -9.44 0-360 196 H
4 47.7696 54.02 Pk 145 -31.4 37.12 40 -2.88 0-360 101 \
47.8086 51.26 Qp 14.5 -31.4 34.36 40 -5.64 34 100 \
5 64.774 51.69 Pk 13.9 -31.3 34.29 40 -5.71 0-360 101 \
64.7893 50.76 Qp 13.9 -31.3 33.36 40 -6.64 279 100 \
6 104.7343 49.39 Pk 171 -30.9 35.59 43.52 -7.93 0-360 101 \
3 249.9065 32.25 Pk 17.4 -30.2 19.45 46.02 -26.57 0-360 199 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13603562-E1V1

FCC ID: FHO-920-00632

DATE: 3/10/2021

IC: 10912A-92000632

10.5.

WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

UL Fremont — Chomber J

18

2628 Dec 30

21:32:29

g5

95

Feak Limit (dBulU/m2

RF Emissions

Project Number: 13683562
Client:Ikea

Configuration EUT + Support Equipment

Mode ELE_Worst Case
Tested hy:23529 Q0L

75
o
-
§ 65
N
5 fBvg Limit CdBull/m)
£ 55 vg Limit ull/m
E
3
=
7 4
o
N
5 1
3 Lttt it I SRR
Wit iy
25
5
18 26.5
Freguency (GHz)
Rarge (GHz) REW/UEH Ref/ittn  Det/Avg Mode Sucep Pis 1Sups/fode Lobel Remge (BHz) REWAEN Ref/fittn  Det/fvg fode Sueep Pts  tSups/Mode Lokel
1:18-26.5 NC-3B /M Base PERI/LagRur—Uldeo  Fmsec(Puto) 98BI HAKH Hor I zanta
18-266Hz Test.TST jnd163 6 Dct 2628 Rev 9.5 21 Oct 2819
1QKUL Fremont — Chamber J 26828 Dec 308 21:32:29
RF Emiz=ions
a5 Pro ject Numbker: 13683562
Client:Ikea
Configuration EUT + Support Equipment
- Mode BLE_Worst Case
8 Tested by:23529 GL
75 Peak Limit C(dBul/m2
E
2 g5
=
]
= Avg Limit CdBul/m)
~ 95
[
~
]
&
% 4
=
35 4 S S 2
[}
25
5
18 £6.5
Frequency (GHz)
Rarge (GHz) REUAUEN Ref/ftin  Det/fvg Hode Swezp Pis  #3wps/Mode  Lobel Renge (BHz) [ Ref/ftin  Det/fvy Hode Sweep Pts  #oups/tode  Lokel

18-266Hz Teat.TST jwd4163 6 Dot 2A20

Rev 9.5 21 Oct 2619

VERTICAL
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

18 — 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuV/m)

1 19.22211 67.28 Pk 32.7 -57.4 -9.5 33.08 54 -20.92 74 -40.92

2 22.24905 68.5 Pk 33.6 -57.6 -9.5 35 54 -19 74 -39

3 25.60561 66.24 Pk 34.5 -55.4 -9.5 35.84 54 -18.16 74 -38.16

4 18.65733 69.13 Pk 324 -58.6 -9.5 33.43 54 -20.57 74 -40.57

5 22.18294 68.29 Pk 33.5 -57.4 -9.5 34.89 54 -19.11 74 -39.11

6 26.09483 65.87 Pk 34.5 -55.3 -9.5 35.57 54 -18.43 74 -38.43

Pk - Peak detector

Page 37 of 43

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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



REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 5610 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13603562-E1V1 DATE: 3/10/2021
FCC ID: FHO-920-00632 IC: 10912A-92000632

LINE 1 RESULTS

1 'H_IL Fremont, CA CE Room 2828 Dec 31 B8:45: 32
2
Conducted RFI Uoltoge
Project No:136B3562
1ee Client Nome:Tkeo
EUT Config EUT + Support Equipment
o 128U/6BH=
92 53 DC
78
- 64
b ———
T - e
= ——3
g N\ B
36 VA | 5 b ‘
VNaniinar bl o o ) -~
oz W Fm\;g'@‘JWWW,IM#n-;r-m@mwwﬂ : ‘ E
e ? A i Aty W‘ql il 1]
¥ N 1 | I | Rl P § A
A 11 1) i "‘--H"NMWIN ;MWP l'r'v\'\ U
H H + ! 4 {f 4

=]
= | a 3@
Frequency (MHz)
F“;ng:i._f;\lzl Eiurr ; g‘;!‘{:lm DELN?'V‘B Mode: Imiluuz.sp}:k‘- P_E\Hk l?:ﬂ?l’m._k }:\:!'\ ‘ Renge (MHz) LT Ref/fttn  Det/fvg Mode Sueep Pts  45wps/Mode  Lebel
FCC1S CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 B7 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE01864 LC Cables Limiter (dB) Corrected CFR 47 QP Margin CFR 47 AV(CISPR)M
(MHz) Reading 46 LISN L1 C1&C3dB Reading Part 15 (dB) Part 15 argin
(dBuv) dBuv Class B QP Class B (dB)
Avg
1 177 29.68 Qp 0 0 10.1 39.78 64.63 -24.85 - -
2 17475 13.33 Ca 0 0 10.1 23.43 - - 54.73 -31.3
3 5865 3291 | Qp 0 0 10.1 43.01 56 -12.99 - -
4 .5865 25.04 Ca 0 0 10.1 35.14 - - 46 -10.86
5 1.0995 18.48 Qp 0 1 10.1 28.68 56 -27.32 - -
6 1.0995 11.64 Ca 0 1 10.1 21.84 - - 46 -24.16
7 2.049 18.35 Qp 0 1 10.1 28.55 56 -27.45 N N
8 2.049 10.85 Ca 0 1 10.1 21.05 - - 46 -24.95
9 13.56 12.13 Qp 1 .2 10.2 22.63 60 -37.37 - -
10 13.56 3.54 Ca 1 .2 10.2 14.04 - - 50 -35.96
11 27.37725 6.55 Qp 0 3 10.5 17.35 60 -42.65 - -
12 27.37725 .27 Ca 0 3 10.5 11.07 - - 50 -38.93
Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 9 and 10, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 13603562-E1V1
FCC ID: FHO-920-00632

DATE: 3/10/2021
IC: 10912A-92000632

LINE 2 RESULTS

| ‘M'IL Fremont, CA CE Room 2028 Dec 31 @8:45:32
z
Conducted RFI Uoltoge
Project No: 13683562
166 Cliont Name: ke
EUT Config:EUT + Support Equipment
Test Uolt/Freqg: |28U/68H=
92 Test By:23653 DC
78
ST
b ;
< I ——
1 515] i “——‘———-__'“‘ o
3 13 a
w =]
3e o :
17 19
b 1 18 Ly 21 23
= (ull 2 [=} e
3 22 i
o
8
=]
5 | a 34
Frequency (MHz)
Renge (HHz] R Fef/ALtn  Det/fvg Mode Sueep Pls  Fups/Moce  Lobe TRenge (i) [0 Ref/Alln  Del/fivg Pode Sueep Fts  #3ups/Mode  Lobel
FCCIS CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Fsh 2816 Rev 9.5 87 Jul 2824
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE01864 LC Cables Limiter (dB) Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 46 LISN L2 C2&C3dB Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuV Class B QP Class B Avg (dB)
13 .17025 30.63 op 0 0 10.1 40.73 64.95 -24.22 - -
14 17475 13.92 Ca 0 0 10.1 24.02 - - 54.73 -30.71
15 .5865 33.15 Qp 0 0 10.1 43.25 56 -12.75 - -
16 .5865 25.61 Ca 0 0 10.1 35.71 - - 46 -10.29
17 1.0995 18.55 op 0 .1 10.1 28.75 56 -27.25 - -
18 1.0995 11.98 Ca 0 .1 10.1 22.18 - - 46 -23.82
19 2.0445 17.32 Qp 0 1 10.1 27.52 56 -28.48 - -
20 2.0445 8.29 Ca 0 1 10.1 18.49 - - 46 -27.51
21 13.56 11.9 op .1 .2 10.2 22.4 60 -37.6 - -
22 13.56 2.8 Ca .1 .2 10.2 13.3 - - 50 -36.7
23 27.375 10.9 Qp 1 .3 10.5 21.8 60 -38.2 - -
24 27.375 4.78 Ca 1 .3 10.5 15.68 - - 50 -34.32

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 21 and 22, 13.56MHz is an external NFC signal unrelated to the EUT.

Page 40 of 43

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

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



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

	6. EQUIPMENT UNDER TEST
	6.1. EUT DESCRIPTION
	6.2. MAXIMUM OUTPUT POWER
	6.3. DESCRIPTION OF AVAILABLE ANTENNAS
	6.4. SOFTWARE AND FIRMWARE
	6.5. WORST-CASE CONFIGURATION AND MODE
	6.6. DESCRIPTION OF TEST SETUP
	TEST SETUP
	SETUP DIAGRAMS


	7. MEASUREMENT METHOD
	8. TEST AND MEASUREMENT EQUIPMENT
	9. ANTENNA PORT TEST RESULTS
	9.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS

	9.2. 99% BANDWIDTH
	LIMITS
	RESULTS

	9.3. 6 dB BANDWIDTH
	LIMITS
	RESULTS

	9.4. OUTPUT POWER
	LIMITS
	TEST PROCEDURE
	RESULTS

	9.5. AVERAGE POWER
	LIMITS
	TEST PROCEDURE
	RESULTS

	9.6. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS

	9.7. CONDUCTED SPURIOUS EMISSIONS
	LIMITS
	RESULTS


	10. RADIATED TEST RESULTS
	10.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE
	KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

	10.2. TRANSMITTER ABOVE 1 GHz
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

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


	10.3. WORST CASE BELOW 30MHz
	SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)
	Below 30MHz Data


	10.4. WORST CASE BELOW 1 GHz
	SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
	Below 1GHz Data


	10.5. WORST CASE 18-26 GHz
	SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
	18 – 26GHz DATA



	11. AC POWER LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	LINE 1 RESULTS
	LINE 2 RESULTS


	12. SETUP PHOTOS
	ANTENNA PORT AND AC LINE CONDUCTED SETUP
	RADIATED RF MEASUREMENT SETUP
	ORIENTATIONS


