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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Husqvarna AB

EM-FHR

Huskvarna, SE-561 82 Sweden
EUT DESCRIPTION: BLE Module
MODEL.: HQ-HH-001
SERIAL NUMBER: C1,C2

DATE TESTED: 2018-07-19 TO 2018-07-25

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 Compliant

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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:
__—-’f -
// %_, B )
sy S

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division

Page 4 of 41

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: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Suite Perimeter Park Dr.,
Morrisville, North Carolina, 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 Suite Perimeter Park Dr.
[ | Chamber A (ISED:2180C-1) X] Chamber North (ISED:2180C-3)
Chamber C (ISED:2180C-2) X] Chamber South (ISED:2180C-4)

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION
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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY | REQUIRED BY STANDARD
Occupied Channel Bandwidth 2.00% 5 %

RF output power, conducted 1.3dB +1,5dB

Power Spectral Density, conducted 2.47 dB 13 dB

Unwanted Emissions, conducted 2.94 dB 13 dB

All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 13 °C

Supply voltages 2.40% 3 %

Time 3.39% 5 %

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a BLE module.

5.2. MAXIMUM OUTPUT POWER

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

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

2402 - 2480 BLE -0.06 0.99

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an ceramic chip antenna, with a maximum gain of 1 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was DTM software from “nRF52_SDK14”

5.5. WORST-CASE CONFIGURATION AND MODE

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

Band edge and radiated emissions between 1GHz and 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 in three orthogonal orientations X,Y,Z, it was

determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Wideband Radio Communication Rohde & CMW 500 1201.0002K50-132911- None
Tester Schwarz tu

/0 CABLES

1 DC 1 9-pin Unshielded <1m Provides DC power
2 Virtual COM 1 USB Unshielded <1m Connection to CMW 500
TEST SETUP

The EUT is installed as a standalone device. CMW 500 used to configure device for test then
disconnected during radiated scans.

SETUP DIAGRAMS

Please refer to R12368801-EP1 for setup diagrams
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1

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 —
For Reference only)

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

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

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

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

AC Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10

IC: 23307-HQHHO01

7. TEST AND MEASUREMENT EQUIPMENT

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

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

Equil%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2018-01-02 2019-01-02
30-1000 MHz
ATOO75 Hybrid Broadband Antenna (S;‘é:‘g' Sciences | 53 2017-09-05 | 2018-09-30
1-18 GHz
AT0069 agﬁ:'ﬁ;ﬂf‘ﬂf Hg‘qeggdH‘; ETS Lindgren 3117 2018-04-30 | 2019-04-30
Gain-Loss Chains
S-SACO1 S(?l\mgss string: 0.009- 1 y/arious Various 2017-09-15 | 2018-09-15
S-SAC02 Galn loss siring: 25- Various Various 2018-05-20 | 2019-05-20
S-SAC03 Gain-loss string: 1-18GHz | Various Various 2018-03-20 2019-03-20
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2018-03-20 2019-03-20
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 Environmental Meter Fisher Scientific 15-077-963 2016-12-23 2018-12-23
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)
Equil%ment Description Manufacturer Model Number Last Cal. Next Cal.
18-40 GHz
AT0076 Horn Antenna, 18-26.5GHz | ARA MWH-1826/B 2017-10-10 2018-10-10
Gain-Loss Chains
N-SAC04 Gain-loss string: 18-40GHz| Various Various 2018-04-03 2019-04-03
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 2019-04-04
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024690 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 2018-12-21
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

Test Equipment Used - Wireless Conducted Measurement Equipment (Morrisville Con-2)

Equipment

D Description Manufacturer Model Number Last Cal. Next Cal.
SA0020 Spectrum Analyzer Agilent E4446A 2017-11-06 | 2018-11-06
Technologies
Keysight
PWMO001 RF Power Meter Technologies N1912A 2018-05-30 2019-05-30
Peak and Avg Power Keysight e e
PWS007 Sensor, 50MHz to 18GHz Technologies N1921A 2018-05-30 2019-05-30
SN 161016511 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 2018-12-21
76022 DC Regulated Power Supply C"C”itggfﬁia"ﬁs' CSI3005X5 N/A N/A
Wideband Radio
T374 80579 Communication Tester Rhode & Schwarz CMWS500 2018-07-05 2019-07-05
MMO0168 True RMS Multimeter Agilent U1232A 2017-08-25 2018-08-25
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10

IC: 23307-HQHH001

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.391 0.625 0.625 62.52% 2.04 2.560
s Agilent 18:26:56 Jul 19, 2618 L
APwE.6(A71818),12015 / 40882, & Mkr3  B24.9 ps
Ref 20 dBm #Atten 30 dB -0.187 dB Meas Off
#Peak
Log
18
SR 1 2 Channel Power
dB/ o &
i
I Occupied B
kol do Acp
#PAvg ' |“
Center 2,448 880 GHz Span B Hz : :
Res BH § MHz WEH 50 Mz Sweep 1.267 mo (8001 prs) || TUIU c,fg[,:g?
Markar Trace Type # Axiz Amplituda
1R 1) Time 129.2 ps -12.38 dBn
1 &N Ti 398.7 -6.685 dB ‘
33 1) TIEE 129.2 Ei -12.38 dBn PowerC%tDaFt
3a (4] Time E24.9 p= -8.11 dB
More
1 of 2
|
DUTY CYCLE BLE
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. BLE (1Mbps)

HIGH CHANNEL
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Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0380
Middle 2440 1.0400
High 2480 1.0420
% Agilent 18:56:17 Jul 19, 2018 L Measure 4 Agilent 19:02:40  Jul 19, 2018 L Measure
| |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APwE.6(B71818),12015 / 40882, MOR-CON2 APvE.6(071818),12015 / 48882, MOR-CON2
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
5/ — 2 a7 a
Offst [ = < = ACP Dffst | = © = ACP
168.4 16.4
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.448 008 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 51 kHz #Sween 100 ms (1001 prs) #Res BH 18 kHz #JBH 51 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  99.00 % CCDF| Occupied Bandwidth Occ BN 7 Pwr  99.00 7 CCDF
1.8377 MHz ® dB -26.00 dB 1.8395 MHz * dB -26.00 dB
Transmit Freq Error 33.723 Hz 1”°{§ Transmit Freq Error -226.137 Hz ll‘lofrg
% dB Bandwidth 1.296 MHz E % dB Bandwidth 1.297 MHz o
| |
¢ Agilent 19:07:43 Jul 19, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
APw8.6(A71818),12015 / 40352, MOR-CON2
Ref 28 dBm #Atten 30 dB
#Peak Dccupied BH
Lag
18
dB/ .
Offse [ | =2 i ACP
19.4
dB n n
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 18 kHz #YBH 51 kHz #5weep 100 ms (1081 pts)
= = Power Stat
Occupied Bandwidth Occ BH % Pur 9900 ¢ CCDF
1.0416 MHz % dB  -26.00 dB
Transmit Freq Error  -1.841 kHz 1M°fr§
® dB Bandwidth 1.286 MHz v
|




REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

8.3. 6 dB BANDWIDTH
LIMITS
FCC §15.247 (a)(2)

RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.
RESULTS

8.3.1. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6270 0.5
Middle 2440 0.6780 0.5
High 2480 0.7170 0.5
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Agilent 18:53:09 Jul 19, 2618 L Measure 4 Agilent 19:91:32  Jul 19, 2018 L Measure
APY8.6(871818),12815 / 40882, MOR-CONZ 2 Mkrl 627 kHZ] APv8.6(071818),12615 / 40882, MOR-CONZ a Mkrl 678 kHz
Ref 30 dBm #Atten 40 dB -0.185 dB Meas Off Ref 30 dBm #Atten 40 dB -0.652 dB Meas Off
#Peak #Peak
Log Log
L0 Channel P 10 Channel P
&y annel Power ey, annel Power,
Offst Offst
16.4 10.4
dB B I Occupied BW dB 1R L Occupied BH
ol i ol 2 >
-6.5 —7.4
dBm dBm
ACP ACP
#PAvg #PAvg
20 20
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AR
£ Power Stat £ Power Stat
50k CCDF £>50k CCDF
Sup Srp
Center 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.040 068 GHz Soan 3 PHz 1"‘0’{‘3
#Res BN 108 kHz #WBH 3088 kHz Sweep 1 ms (1001 pts) #Res BH 1088 kHz #UBH 308 kHz Sweep 1 ms (1801 pts)
| |
% Agilent 19:06:36 Jul 19, 2018 L Heasure
APw8.6(A71818),12015 / 40352, MOR-CON2 a Mkrl 717 kHz|
Ref 3@ dBm #Atten 40 dB 0.825 dB Meas Off
#Peak
Lag
Lo Channel Power
dB/
Offst
16.4
dB ir . Occupied BH
ol o o
-7.6
dBm
ACP
#PAvg
28
ML 52 Multi Carrier,
S3 F Power,
AA
f;;)@k Power Stat
Sop CCDF
Center 2.459 890 CHz Span 3 Wiz 1”‘;{2
#Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (1891 pts)
|
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10

IC: 23307-HQHH001

8.4.

LIMITS

FCC §15.247 (b) (3)

IC RSS-247 5.4 (d)

OUTPUT POWER

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

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -0.06 30 -30.060
Middle 2440 -0.29 30 -30.290
High 2480 -0.54 30 -30.540

TEST INFORMATION

Test Date: 2018-07-19
Project No: 12368801
Tested By: 12015/ 40882
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10

IC: 23307-HQHH001

8.5.

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of 10.44 dB (including 10 dB pad and 0.44 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 -0.33
Middle 2440 -0.6
High 2480 -0.86

TEST INFORMATION

Test Date: 2018-07-19
Project No: 12368801
Tested By: 12015/ 40882
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

8.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -15.79 8 -23.79
Middle 2440 -16.22 8 -24.22
High 2480 -16.53 8 -24.53
% Agilent 18:58:13 Jul 19, 20138 L Measure e Agilent 19:03:42 Jul 19, 2018 L Measure
APwB.B(B71818),12915 / 48882, MOR-CONZ Mkrl 2.401 952 GHz APwB.6(A71818),12015 / 40882, MOR-CONZ Mkrl 2.439 852 GHz
Ref 28 dBm #Htten 30 dB -15.791 dBm Meas Off Ref 26 dBm #Atten 30 dB -16.219 dBm Meas Off
#Peak #Peak
Log Log
16 18
ey Channel Power| 4B/ Channel Power
Offst Offst
10.4 16.4
;‘B L Occupied BW [d]l‘S Z Occupied BH
i i it Ll
m 1
WPiivg ACP “PFiv ACP
108 168
ML 52 Multi Carrier| ML 52 Multi Carrier
53 Fslhlity Power, $3 FSladut Power
AR AA
f;%k Power Stat f)ﬂ%k Power Stat
i CCOF| | |som CCDF
Conter 2.462 000 GHz Span 2 Mz 1”‘0’{3 Center 2.040 060 GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz +WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
4% Agilent 19:08:55 Jul 19, 2018 L Measure
APVB.6(B71818),12015 / 40882, MOR-CON2 Mkrl 2.479 968 GHz
Ref 28 dBm #Atten 30 dB ~16.539 dBm Meas Off
#Peak
Log
19
dB/ Channel Power
Offst
18.4
dB 3 Occupied BH
ul}
e L
il
“PRug ACP
108
ML 52 Multi Carrier
$3 FSk Power|
AA
f;;gk Power Stat
S CCDF|
Center 2.450 000 CHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBW 8.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

8.7.1. BLE (1Mbps)

Agilent 18:58:59 Jul 19, 2618 L Measure 4 Agilent 19:00:13  Jul 19, 2018 L Measure
APvB.B(B71818),12015 / 48882, MOR-CONZ Mkrl 2462 0@ GHz| APVB.6(071818),12015 / 40882, MOR-CONZ Mkrd  25.860 GHz|
Ref 2@ dBm #Atten 30 dB —0.43 dBm Meas Off| Ref 30 dBm #ftten 40 dB —-29.661 dBm Meas Off
#Peak #Peak [
Log Log ‘
1 Channel Power| 10 i Channel Power
dB/ dB/
Offst Offst
10.4 16.4
dB Occupied BW dB Occupied BH
Dl D 2 P
-20.4 -20.4 S =
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2400 08 GHz Span 18 MHz . " Center 13.815 GHz Span 25.87 GHz " "
#Res BH 108 kHz SUBH 300 khz Sweep 1 ms 1001 prs) || MUICIPIOTY 1 e B 100 iz WUEW 300 itz Sweep 2.482 s (5132 prs) || 1M CATTIOT
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.482 88 GHz -A.43 dBm 1 (&b} Freq 2.482 GHz -1.36 dBm
2 ) F 2.40 08 GH -46.14 dB 2 o F 4,884 GH ~43.85 dB
3 (&5 F:zg 2.399 99 EHE -46.687 dB: Powerc%tna; 3 (&5} F:E 7.286 EH; -37.24 dE:: PowercsctDaFt
4 1y Freq 25.868 GHz -249.66 dBm
More More
1of 2 1of2
| |
Agilent 19:04:22 Jul 19, 2618 L Measure ¥ Agilent 19:05:26 Jul 19, 2018 L Measure
APw3.B(B71818),12915 / 48882, MOR-CONZ Mkrl 2.440 0@ GHz] APw8.6(71818),12015 / 40382, MOR-CONZ Mkrd 24.768 GHz|
Ref 28 dBm #Atten 30 dB -0.71 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.592 dBm Meas Off|
#Peak #Peak ‘
Log Log |
10 Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst
10.4 1.4
dB Occupied BH dB s Occupied BH
] ul} 2 &
-28.7 -28.7 e -
dBm dBm
ACP ACP
#PAvg #PAvy
ML 52 : : Center 13.815 GHz Span 25.97 BHz : :
g g Hulti c:g:}:ﬁ #Res BH 100 kHz WEH 300 K4z Sweep 2.482 5 (8192 proy || IO c:;::::
e Marker  Trace Type ¥ fxie Anplitude
£ 1 1y Freq 2.448 GHz -2.63 dBm
N Power Stat 2 ay Frag 4.888 GHz -42.82 dBm Power Stat
58k 3 €5 F 7.320 GH -37.78 dB
Snp CCOF 4 (1 Freq 24782 Bs 3453 do CCOF
Center 2,440 08 GHz Span 18 1z hore Jtore
#Res BH 100 kHz #BH 300 kHz Sweep 1 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

# Agilent 19:09:43 Jul 19, 2018 L Measure ¥ Agilent 19:10:47 Jul 19, 2018 L Measure
APwE.B(B71818),12915 / 48882, MOR-CONZ Mkrl 2.479 99 GHz] APwB.6A71818),12015 / 40582, MOR-CONZ Mkrd  13.988 GHz|
Ref 28 dBm #Htten 30 dB —0.84 dBm Meas Off| Ref 36 dBm #Atten 40 dB —-29.718 dBm Meas Off|
#Peak #Peak ‘
Log T Log ‘
L R Channel Power| 1a i Channel Power
dB/ dB/
Offst Dffst
10.4 16.4
dB Occupied BW dB 5 Occupied BH
] ol z &
209 ~20.9 [ =
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2.483 50 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz #UBH 308 kHz Sweep 1 s (1801 prs) || U cpaguzif #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 prop || TN c;;:::ﬁ
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 1y Freq 2.479 99 GHz -8.94 dBn 1 (&5 Frag 2.480 GHz -1.74 dBm
2 [¢5) Fre 2.483 51 GHz -50.58 dBn 2 (&5} Fre 4.968 GHz -43.25 dBm
3 1) Frgg 2.483 58 GHz -58.54 dBm Powerc%tnag 3 1y Fre; 7.448 GHz -38.37 dBm PowercsctDaFt
4 (&8} Freg 13.980 BHz -29.72 dBm
More| More
lof2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz 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 average measurements above 1GHz, the resolution bandwidth and video bandwidth are set
as described in ANSI C63.10:2013 for the applicable measurement. The particular averaging
method used for this test program was RMS.

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 and PSD 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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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

:Test Facility: UL Morrisville 19 Jul 2818 22:88:39
Restricted Bandedge
Project Number: 12368881

Client: Husqvarna
Test Location: S-SAC

Mode: 1Tx, BLE, 24B2MHz
185 Tected by: 11993 / 46726

Peck Limjit C(dBulU/m) /I

05
55.fverage Linit CdBuls/m) //

R g e S RN e T ST
35 P\, . AN

CBaU/m)
~J
Jl
S

2. 31 8. 5MHz/ 2.415
Frequency (GHz2

Ref/Attn  Det/fvg Ty #Sups/Mode L

Ronge (GHz) REL/VB! pe. Sweep Pt ahel Range (BHz) [EE Ref/Attn  Det/fvg Tl #Supe/Mode Label
1:2.31-2.415 1M(-6dB)/3M 187/18 PEAK/Pir Avg(RMS)  2Bnsec(Auto) BABB  MAXH Horizonta| 2:2.31-2.415 i

Bl ype Sueep Pts P
M(-6dB)/M  197/18 AVER/Par Avg(RMS)  28noec(futo) 8088 38BTAUS  Horizonial |

Meter ATO0069 DC |Corrected| Average . .. PK . st
Marker Fregl:lency Reading| Det AF Amp/Cb(:/BFItr/Pad Corr | Reading Limit MZ’:'“ P:;k\ll'lmlt Margin Az[l)muth mﬂsmPoIarity
(GH2) | 4Buv) (dB/m) (dB) (dB) |(dBuv/m)| (dBuv/m)| (9B) |(dBuV/m) " (o) (Degs) | (cm)
1 * **239]| 37.72 | Pk 32 -24.1 0 45.62 - 74 -28.38 137 142 H
2 * ** 239 40.17 | Pk 32 -24.1 0 48.07 - - 74 -25.93 137 142 H
3 * *¥*2.39| 25.14 [RMS 32 -24.1 2.04 35.08 54 -18.92 - - 137 142 H
4 * *¥*2.312| 28.44 [RMS| 31.7 -23.8 2.04 38.38 54 -15.62 - - 137 142 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12368801-E1 DATE: 2020-02-10

FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO001
VERTICAL RESULT
|oeTest Facility: UL Morrisville 19 Jul 2818 22:20.85
- Restricted Bandedge
= Project Number: 12368881
1 Client: Husqvarna
“est Locotion: S-SAC
Mode: 1Tx, ELE, 24B2MHz
185 “ested by: 11993 / 46726
95
85
R Peok Limit C(dBul/m)
3 75
3
65
gl Averoge Linit (dBull/m)
2
A5l o
4
A 3
B aa T e B s L
2.31 8. 5MHz/ 2.415
Frequency [GHz)
Range (GHz) REL/UB Ref/Atin  Det/fvg Tpe Sueep Pts #Sups/Mode Label Ronge (Hz) REWABU Ref/Atin Det/fvg Tuype Sueep Pte #Supe/Mode Label
Low CH Bondedge - V. TST Rev 9.5 26 Oct 2816
Meter AT0069 DC [Corrected| Average . - PK . Haiohel
Marker Fre(gt:le;\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m '():;k\l;llml; Margin l-\(z[l)mut)h "(e'sl)"Polarity
2 | (dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) uviml| gy | V€8s | lem
1 *¥**¥239| 39.3 Pk 32 -24.1 0 47.2 - - 74 -26.8 34 107 Vv
2 * **2389| 39.36 | Pk 32 -24.1 0 47.26 - - 74 -26.74 34 107 Vv
3 * ** 239 | 25.52 |RMS 32 -24.1 2.04| 35.46 54 -18.54 - - 34 107 Vv
4 * **2312| 29.06 |RMS| 31.7 -23.8 2.04 39 54 -15 - - 34 107 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Test Focility: UL Morrisville 13 Jul 2@18 23:25:52
Restricted Bandedge
Pro ject Number: 123688081

Client: Husqvarna
“est Location: 5-5AC

125

115

Modsi 1Tx, ELE, 248@MHz
185 “ested by: 11993 / 46726

Feok Limit CdBull/im

\\Qver‘uge Limit CdBuU/m)

45WWW J w@‘w i T A T MR i
35 i W ® 2, o M, W NP o N

2.46 14, 3MHz/ 2.563
Frequency (GHz2

CdBulU/m)
(=] ~J
ol &)
L e
e I e

Range (GHz) REL/UBU Ref/Attn  Det/Avg Tpe 5 Pte #Sups/ode Label Range (EHiz) RBL/UB Ref/Attn Det/Avg Tupe Sucep Pte $Supe/Miode Label
Hor izonta s Hor I zo

ueep
1:2.46-2.563 MC-6dB)/M 187/18 PEAK/Pur fvg(FMS)  2Bmeec(fAuto) BBEE  MAXH 2:2.46-2.563 H-6dB) /3N 167/18 AUER/Pur Avg(RM3)  2Bnsec(fuio) 80ER  JAUTAVG ntal -

Meter ATO0069 DC |Corrected| Average . L. PK . e
Marker Fre(g:ezr)\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m '():;::\IIJ/T:; Margin l-\(zl;?gl'lst)h "(::')"Polarity
(dBuv) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * *¥*2.484| 51.69 | Pk 324 -24.6 0 59.49 - - 74 -14.51 149 111 H
2 * *¥*2.484| 51.91 | Pk 324 -24.6 0 59.71 - - 74 -14.29 149 111 H
3 * *¥*2.484| 27.64 [RMS| 32.4 -24.6 2.04 37.48 54 -16.52 - - 149 111 H
4 * *¥*2.484| 29.38 [RMS| 32.4 -24.6 2.04 39.22 54 -14.78 - - 149 111 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12368801-E1

FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10

IC: 23307-HQHH001

VERTICAL RESULT

| ogTest Facility: UL Morrisville 13 Jul 2818 23:37:53
- Restricted Bandedge
= Project Number: 12368881
1 Client: Husqvarna
“est Locotion: S-35AC
Mode: 1Tx, ELE, 2488MHz
195 “ested by: 11993 / 46726
95
85
£ Feak Limit (dBull/m)
2 75
[sii]
S
65
q Averoge Limit (dBul/m)
55
45
3
Q
s T B R Rt bt ARSI A
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REL/UB Ref/Atin  Det/fvg Tpe Sueep Pts #Sups/Mode Label Ronge (Hz) REWABU Ref/Atin Det/fvg Tuype Sueep Pte #Supe/Mode Label
H gh CH Bandedge - U.TST Rev 9.5 26 Oct 2816
Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corretfted AvFraTge Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 * **2.484| 51.35 | Pk 32.4 -24.6 0 59.15 - - 74 -14.85 57 115 Vv
2 * **2.484| 51.13 | Pk 32.4 -24.6 0 58.93 - - 74 -15.07 57 115 Vv
3 * **).A484| 28.79 |RMS| 32.4 -24.6 2.04| 38.63 54 -15.37 - - 57 115 Vv
4 * **).A484| 28.71 |RMS| 32.4 -24.6 2.04| 38.55 54 -15.45 - - 57 115 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:Test Facility: UL Morrisville 19 Jul 2818 22:29:1
Rodioted Emissions 3-Meters
= Project Number: 12368801
18 Client: Husqvarna
Test Location: S-SAC
Mode: 1Tx, BLE, 24BZMHz
g5 Tested by: 11883 / 46726
8:
Peok Limit (dBulU/m)
7’:
‘e
3 65
5 6
@
N -
< Avg Limit C(dBul/m)
55
45 d }
WWWS i g gt
35 L ) ) Ai BT
wwfmwu“”w"”“" el Mo
o5
1 [IZ] 18
Frequency (GHz)
Ronge () REU/UBH Ref/Attn  Det/fvg Tgpe Suecp Fto  #5ups/Mode Lobol Range (6> REW/UBH Ref/Rtin  Det/fvg Type Secep Pte ¥oupoiliode Labe
113 HC-B8)/38k  187/18 PEAK/Pur AvgRIS)  7insec(iuto) 608 HAWH Horizonta 3:3-18 168>/ 3k 87/8 PEFK/Pir Avg (RIS 57nsec(futo) 18k MAXH Horizonta

FCC Part15C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 26 Oct 2016

HI:Test Focility: UL Morrisville 19 Jul 2018  22:29:11
Roadioted Emissions 3-Meters
= Pro ject Number: 123688081
18 Client: Husqvarna
Test Location: S-SAC
Mode: 1Tx, BLE, 24BZMHz
g5 Tested by: 11883 / 46726
8‘:
Peak Limit (dBulU/m)
7’:
‘e
3 g5
5 6
@
o .
S Avg Limit (dBuU/m)
5‘:
6
o
45
o 5
o
35
25
1 18 18
Frequency (GHz)
Range () REU/UBH Ref/Attn  Det/fvg Tpe Suecp Pto  5ups/Mode Lobol Range (6> REW/UBH Ref/Atin  Det/fvg Typs Secep Pte ¥oupoiliode Labe

FCC Part15C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Oct 2816
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

RADIATED EMISSIONS

Frequency Metfer AT0069 Amp/Cbl/Fltr/Pad| DC Corr Correfted Avg Limit |Margin |Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)
1 * *%2.492| 40.68 | PK2 32.4 -24.7 0 48.38 - - 74 -25.62 133 105 H
* **2.491| 31.05 | MAvl 32.4 -24.7 2.04 40.79 54 -13.21 - - 133 105 H
3 * **2.751| 37.66 | PK2 32.2 -26 0 43.86 - - 74 -30.14 237 182 H
* **2752| 25.88 | MAvl 32.2 -26 2.04 34.12 54 -19.88 - - 237 182 H
2 * ** 4,804 42.79 | PK2 34 -31.2 0 45.59 - - 74 -28.41 315 127 H
* **4.804| 33.16 | MAvl 34 -31.2 2.04 38 54 -16 - - 315 127 H
4 ***2492| 411 PK2 32.4 -24.7 0 48.8 - - 74 -25.2 65 143 Vv
* *%2.492| 31.52 | MAvl 32.4 -24.7 2.04 41.26 54 -12.74 - - 65 143 Vv
5 * **4.703| 46.18 | PK2 33.9 -31.8 0 48.28 - - 74 -25.72 124 159 Vv
* **4.702| 29.65 | MAvl 33.9 -31.8 2.04 33.79 54 -20.21 - - 124 159 Vv
6 ***1.804| 47.6 PK2 34 -31.2 0 50.4 - - 74 -23.6 124 142 Vv
*** 4804 41.26 | MAvl 34 -31.2 2.04 46.1 54 -7.9 - 124 142 Vv

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

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

MID CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le ‘9 Lul 2318 Z£:59:46
Radiated Emissions 3-Meters
— Fraject Number: 'Z23688B1
18 Client: Husgveraa
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11593 / 46726
a5
B Peak Limit (eBulU/md
7
‘e
S
35 [s]
@
-
~ Avg Limit CeBul/m)
55
3 ; | 3 I
4 5 G M
37WwWw‘ i s G ol
o5

1 13 18
Frequercy (GFz)
Range (B2 REL/VA Ref/Attn  Det/frg Type Sieep Pts  fowpe/fadz  Label Ronge (o) FEW/UE Ref/Attn  Det/Avg Tpe Sueep Pt Fowps/Mode Lobel
14153 IMC-6e)/38k 12718 PEAS/Pur AvglRIS)  futo 6638 MK Horizontal | 3:3-18 (-6 /36K 8770 PEAK/Pur Avg(RIS)  Aut> 18 MAKH Harizonza
11,Tasz Facility: UL Morrisvi le ‘9 Lul 2318 Z£:59:46
Radiated Emissions 3-Meters
— Fraject Number: 'Z23688B1
18 Client: Husgveraa
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
o
6
_ 4 = o
4 o
=
33|
o3
1 13 18
Frequercy (GFz)
Range (B2 V] Ref/Attn  Det/Arg Type Sieep Pt fowpe/fadz  Label Ronge (M) FEW/UE Ref/Attn  Det/ivg Tupe Sueep Pt Foups/Mode Lobel

VERTICAL
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

RADIATED EMISSIONS

Frequency Metfer AT0069 Amp/Cbl/Fltr/Pad| DC Corr Correfted Avg Limit |Margin |Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)
1 * *%2312| 42.27 | PK2 31.7 -23.8 0 50.17 - - 74 -23.83 116 104 H
* **2312| 34.65 | MAvl 31.7 -23.8 2.04 44.59 54 -9.41 - - 116 104 H
2 * **2.658| 39.3 PK2 32.3 -25.6 0 46 - - 74 -28 296 161 H
* **2.658| 28.83 | MAvl 32.3 -25.6 2.04 37.57 54 -16.43 - - 296 161 H
3 * **7321| 41.89 | PK2 35.5 -27.6 0 49.79 - - 74 -24.21 313 262 H
* **7319| 33.05 | MAvl 35.5 -27.6 2.04 42.99 54 -11.01 - - 313 262 H
4 * *%2312| 42.43 | PK2 31.7 -23.8 0 50.33 - - 74 -23.67 10 138 Vv
* **2312| 34.59 | MAvl 31.7 -23.8 2.04 44.53 54 -9.47 - - 10 138 Vv
5 * ** 188 | 45.67 | PK2 34 -30.9 0 48.77 - - 74 -25.23 123 232 Vv
* ** 488 | 39.42 | MAv1 34 -30.9 2.04 44.56 54 -9.44 - - 123 232 Vv
6 ***7321| 439 PK2 35.5 -27.6 0 51.8 - - 74 -22.2 276 123 Vv
* **7319| 35.49 | MAvl 35.5 -27.6 2.04 45.43 54 -8.57 - - 276 123 Vv

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

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12368801-E1

FCC ID:

ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

HIGH CHANNEL RESULTS

CdBulU/m)

_T==x Facility: UL Morrisvi le

28 wul 2218 1€:29:18

Radiated Emissions 3-Meters
— Fraject Number: 'Z23688B1
18 Client: Husgveraa
Test Location: 5-3AC
Vode: 1Tx, BLE, 2488MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
65
Avg Limit CeBul/m)
55

i S

el .j..ﬁJMMM

Frequercy (GFz)

13

Range (B2 N Ref/Attn Det/Arg Tupe Siomp Pts Toupe/fads  Label Ronge (GH) FEU/VR Ref/fttn  Det/Avg Type ) Pis Fps/fode Lobe
14153 IMC-6c)/38k 12718 PEA</Fur Avg(RMS)  T7ncecCi) 6EB8  HRKH Horizontal | 3:3-18 (-6 /36K 8770 PEAK/Pur Avg(RIS)  S7drcec(Aute) 18k NAXH Harizonza
FCC PartiEC 2.4GHz RSE.TST Rev 9.5 26 Oct 2616
11,Tasz Facility: UL Morrisvi le 28 .ul 2318 f€:29:18
Radiated Emissions 3-Meters
— Fraject Number: 'Z23688B1
18 Client: Husgveraa
Test Location: 5-3AC
Vode: 1Tx, BLE, 2488MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
o
4
45 0 6
=
35
o3
1 13 18
Frequercy (GFz)
Range (B2 N Ref/Attn Det/Arg Tupe Siemp Pts  Toupe/fads  Label Ronge (GH) FEU/VR Ref/fttn  Det/Avg Type ) Pis Fps/fode Lobe

FCC PartiEC 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Oct 2616
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

RADIATED EMISSIONS

Frequency Metfer AT0069 Amp/Cbl/Fltr/Pad| DC Corr Correfted Avg Limit |Margin |Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)
1 * **2.352| 44.04 | PK2 31.7 -24 0 51.74 - - 74 -22.26 127 103 H
* **2352| 37.06 | MAvl 31.7 -24 2.04 46.8 54 -7.2 - - 127 103 H
2 ***¥ 496 | 42.51 | PK2 34 -31.1 0 45.41 - - 74 -28.59 87 252 H
***¥ 196 | 34.87 | MAv1 34 -31.1 2.04 39.81 54 -14.19 - - 87 252 H
3 **x 7441 417 PK2 35.5 -27.9 0 49.3 - - 74 -24.7 336 303 H
* **7439| 32.35 | MAvl 35.5 -27.9 2.04 41.99 54 -12.01 - - 336 303 H
4 * **2352| 43.76 | PK2 31.7 -24 0 51.46 - - 74 -22.54 47 109 Vv
* **2352| 37.36 | MAvl 31.7 -24 2.04 47.1 54 -6.9 - - 47 109 Vv
5 ***¥ 196 | 45.68 | PK2 34 -31.1 0 48.58 - - 74 -25.42 121 108 Vv
* ** 196 | 38.89 | MAv1 34 -31.1 2.04 43.83 54 -10.17 - - 121 108 Vv
6 ***7441| 43.42 | PK2 35.5 -27.9 0 51.02 - - 74 -22.98 287 109 Vv
* **7439| 3437 | MAvl 35.5 -27.9 2.04 44.01 54 -9.99 - 287 109 Vv

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

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

9.3. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 0.009 TO 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular data are
the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz and 30 m from 490
kHz — 30 MHz) to the measurement distance 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 (specification distance / test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient tests
were made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 414788.

{qplest Facility: UL Morrisville 28 Jul 2818 18:32:46
\\ RF Emissions
s - et
T Hode: HoretCase
186 Tested by: 11993 / 46726
—
94 -
PE:E
I
:i - — FCC 15.209 i(prio jecied ito 3m
§ s 4 \l
= “w.ww |
= 58 o o - 1.
. g T
e Tl g (VLR =
i i
e | o W‘.AMM y g >
34 LT
"l
‘& ""‘\""*"'“"3‘1”1:\".1:5 an .
P M
. Bag1 ‘1 i 8 30
Frequency (MHz)
Range (MHz) REW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Mode  Label Ronge (MHz) RBUI/UBL Ref/Attn  Det/Avg Type Sweep Pis  #Swps/Mode  Label
|:.B8%-.15 200C-6dB)/ 3k 187/18 PEAK/Valt fvg TOnsecCAuto) 5085  MAXH Bdeg 5-158
2:.15-38 Ok(-6dB)/ 188k 97/18 PEAK/Valt fvg 15meec(Auto) 6655  MAXH Bdeg . 15-3
FCC 15.289 Below 38MHz.TST Rev 9.5 26 Oct 2816
9kHz - 30 MHz DATA
Meter Corrected FCC FCC FCC Worst-
Frequency X ATO0079 AF R 15.209 PK {15.209 AV |15.209 QP| Case | Azimuth
Marker Reading | Det Cbl (dB) Reading ) . . .
(MHz) (dB/m) (projected |(projected |(projected| Margin | (Degs)
(dBuv) dB(uVolts/meter)
to 3m) to 3m) to 3m) (dB)
1 .25766 43.38 Pk 115 1 54.98 119.38 99.38 - -44.4 0-360
2 2.8102 21.18 Pk 11.7 3 33.18 - - 69.54 -36.36 0-360
3 5.83825 17.14 Pk 114 4 28.94 - - 69.54 -40.6 0-360
4 .02773 44.83 Pk 13.8 1 58.73 138.74 118.74 - -60.01 0-360
5 .73318 34.39 Pk 115 1 45.99 - - 70.3 -24.31 0-360
6 1.67524 25.57 Pk 11.6 2 37.37 - - 63.12 -25.75 0-360
Pk - Peak detector
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REPORT NO: R12368801-E1

FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

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

g,Tasz Facility: UL Morrisvi le 28 .ul 2318 fe:88:682
Radioted Emissions — 3 Meters
— Fraject Number: 'Z23688B1
8 Client: Husgveraa
Tesz Location: 5-3AC
VMode: Worst-Ces=
73 Teswed hy: 11593 / 46726
65
55
/_\E ’7
~
3 4 PRt Ce Bt i ]
[aa}
Z
.
a
i “wM
WW 2
MMWW A e

34 1868 ‘0ee
Frequercy (Mhz2
Range () FEL/VAW Ref/Attn  Det/Arg Type Sieep Pt fowpe/fadz  Label Ronge () BB Ref/Attn  Det/Avg Type Sueep Pt Foups/Mode Lobel
1:30-258 120k /1K 91/18 PEA</Logfur—Video Ineec(fute) 4E8  HAXH Hor izontal | 3: 2861002 1ZKC-68)/ 1M 97/18 PEAK/LocPr—Jideo neac(Auto) 5088 MRKH Horizon=a

FCC Part 15C 3¢-1@@@MHz. TST

Rev 9.5 26 Oct 2616

HORIZONTAL

g,Tasz Facility: UL Morrisvi le 28 .ul 2318 fe:88:682
Radiated Emissions - 3 Meters
— Fraject Number: 'Z23688B1
8 Client: Husgveraa
Test Location: 5-3AC
Vode: Worst-Coss
73 Teswed hy: 11593 / 46726
65
55
S ’7
3
5 4 BFR LT CeBUt A f
3
35
o5
4
@ 5
o
5
34 188 'gBa
Frequercy (Mhz2
Range () N Ref/Attn Det/Arg Tupe Siemp Pts Toupe/fads  Label Ronge 0HE) FEU/VR Ref/fttn  Det/Avg Type ) Pis Fpo/fode  Lobel

FCC Part 15C 3¢-1@@@MHz. TST

Rev 9.5 26 Oct 2616

VERTICAL
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

30-1000 MHz DATA

Meter Corrected
Fi ATO0075 AF Margin | Azimuth | Height
Marker rc(e:nt:fzr;cy Reading | Det (dB/m) Cbl/Amp | Reading | QPk Limit (dBuV/m) (Z;g;n (zl;r:l'ls) (ilri) Polarity
(dBuv) (dBuv/m) 8
1 31.4879 28.77 Pk 24.9 -31.8 21.87 40 -18.13 0-360 99 H
2 123.5242 | 29.83 Pk 18.3 -30.8 17.33 43.52 -26.19 0-360 99 H
3 846.6841 | 30.68 Pk 26.3 -27.7 29.28 46.02 -16.74 0-360 102 H
4 33.5709 28.78 Pk 233 -31.7 20.38 40 -19.62 0-360 101 Vv
5 200.8001 | 31.07 Pk 17.7 -30.2 18.57 43.52 -24.95 0-360 199 Vv
6 896.6906 | 30.15 Pk 26.7 -27.1 29.75 46.02 -16.27 0-360 199 Vv
Pk - Peak detector
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REPORT NO: R12368801-E1
FCC ID: ZAS-HQ-HH-001

DATE: 2020-02-10
IC: 23307-HQHHO01

9.4.

WORST CASE 18-26 GHz

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

UL Morrisvi le

_Tes= Facility:

20 wul 2218

17:82:27

1

Rodioted Emissions

Froject Number: '2368881

3-Meters

185 Client: Husgveraa
Tes Location: \-SAC
Vode: Worst—Coss
95 Tessed by: 11593 / 46726
o=

751-Peak Linit (dELL /m))

CdBulU/m)
a

Avsroge Limit (cBulU/md

o5
13 26.5
Freguercy (CFz)
Range (62) [EE Ref/Attn  Det/frg Type Sicop Pts foupe/fods  Labal Ronge GHz) FBUU Ref/Attn  Det/vg Type Suscp Pls  Foupo/liode Labe
1118-25.% NGB B2 PEAC/Fur Avg(IS)  futo 16 HacH Hor i zontal
11,Tasz Facility: UL Morrisvi le 28 .ul 2318 17:82:27
Rodioted Emissions 3-Meters
_ Froject Number: '2368881
18 Client: Husgveraa
Test Location: N-SAC
Vode: Worst-Coss
g5 Teswed hy: 11693 / 46726
a5

751-Peak Linit (dELL /m))

CdBulU/m)
a
|

Avsroge Limit (cBulU/md

Freguercy (CFz)

26.5

Range (EF2) D] Ref/Attn  Det/frg Tupe Sucep

FBU/VB
MC-BdB)/3H 9972

Pts  45ups/¥ods  Labsl Ronge (GHz)
255

Ref/Attn  Det/fvg Type Suzep
PEAK/Pur fvg(RUS)  Auts

Pis  Swps/Mode Label
8 MAKH Vert icol

VERTICAL
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

18 — 26GHz DATA

Frequency Metfer AT0076 AF| Amp/Cbl DC Corr Correfted Avsra?ge Margin| Peak Limit (Margin|Azimuth|Height .
Marker Reading| Det Reading Limit Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) | (dB) | (Degs) | (cm)

1 * *%19.841| 48.76 | Pk 32.8 -41.1 0 40.46 54 -13.54 74 -33.54| 0-360 | 103 H

2 * *%22.563 | 47.82 | Pk 33.6 -40.9 0 40.52 54 -13.48 74 -33.48 | 0-360 | 249 H

3 * *¥% 23,712 | 47.95 | Pk 34 -40.4 0 41.55 54 -12.45 74 -32.45| 0-360 | 299 H

4 * *¥%19.422 | 48.36 | Pk 32.9 -41.1 0 40.16 54 -13.84 74 -33.84| 0-360 | 300 \Y

5 * *¥%21.027 | 48.97 | Pk 33.2 -41.2 0 40.97 54 -13.03 74 -33.03| 0-360 | 300 \Y

6 * *%22.638 | 48.08 | Pk 33.7 -40.8 0 40.98 54 -13.02 74 -33.02| 0-360 | 252 \Y
Pk - Peak detector
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
RESULTS
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

10.1.1. AC Power Line Norm

LINE 1 RESULTS

(gplest Focility: Ul-Morrioville 25 Jul 2818 15:48:55
Conducted RFI Uol tage
Project Number: (2368881
90 cl \;r\tt‘Husqqunu
Test Locat ion:CONDI
Mode iUorst Case
85 Tested by:12015 / 40882
78
—|
3 66 TP iR TE
L
- 58 Avg Limit
>
3
% 11
40 g i
q
7
38
3 5 ‘
20 IS @ ‘ H ‘
= mm
3\\ u
= A N 4 € o 10 S,
5 1 : 18 38
FPEQUEHCH (MHZ)
Range (MHz) RBU/VBI Ref/ftin  Det/Avg Mode weep Pia  #Swps/Mode  Lohel Range (MHz) REBU/VBW Ref/ftin  Det/fvg Mode Sweep Pis  #Sups/Mode  Label ‘
I:.15-38 GkC-6dBI/~ 82/18 Pk/fv 15/3kHz 9951 1ARIT Line-Lt
E 158K-3BMHz FCC 15-287 Step Rowvr TST Rev 9.5 28 Aug 2815
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Fi Cbl/Limit Margi Margi
Marker rc(e:nl:azr;cy Reading | Det | LISN VCF (dB) /(dlg;l er Reading QP Limit (Z;g;n Avg Limit (Z;g;n
(dBuV) dBuV
1 .153 40.04 Pk 2 10 50.24 65.84 -15.6 - -
2 .153 5.19 Av 2 10 15.39 - - 55.84 -40.45
3 1.461 121 Pk 0 10 22.1 56 -33.9 - -
4 1.734 -4.16 Av 0 10 5.84 - - 46 -40.16
5 4.962 11.14 Pk 0 10.2 21.34 56 -34.66 - -
6 4.902 -4.76 Av 0 10.2 5.44 - - 46 -40.56
7 6.501 20.18 Pk 1 10.2 30.48 60 -29.52 - -
8 6.219 -2.98 Av 1 10.2 7.32 - - 50 -42.68
9 8.43 25.73 Pk 1 10.3 36.13 60 -23.87 - -
10 8.388 -4.31 Av 1 10.3 6.09 - - 50 -43.91
11 23.142 27.18 Pk 2 10.6 37.98 60 -22.02 - -
12 23.13 -2.99 Av 2 10.6 7.81 - - 50 -42.19
Pk - Peak detector
Av — Average detector
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

LINE 2 RESULTS

(pplest Foeility: Ul-Morrioville 25 Jul 2818  15:48:55
Conducted RFI Uoltage
Project Nunber: 12368801
el cl \;r\tJ‘LHusquFnu
Test Location:CONDI
Mode Worst Case
a9 Tested by: 12015 / 48882
78
—
3 60 OP LW T
5 T
£ 3
- 5085 Avg LimTt
>
3
[aa}
° o 4p
38 23
Q
1719 %
£l 15 Qg
4 o
183\“ =
ST e T BSR4 N
15 1 18 368
Frequency (MHz)
Range (MHz) RBU/VBU Ref/ftin  Det/fivg Mode Suesp Pts  #Swps/Mode  Label Range (MHz) RBLI/UBW Ref/ftAn  Det/fvg Mode Suesp Pts  #5ups/Mode  Label
E 158K-3BMHz FCC 15-287 Step Rowvr TST Rev 9.5 28 Aug 2815
Range 2: Line-L2 .15 - 30MHz
Meter . Corrected . .
Marker Fr((e:nl::zr;cy Reading | Det | LISN VCF (dB) Cbl/(l(.;;;lter Reading QP Limit I\ll(erg)m Avg Limit I\ll(erg)m
(dBuV) dBuV
13 .153 39.58 Pk 2 10 49.78 65.84 -16.06 - -
14 .153 5 Av 2 10 15.2 - - 55.84 -40.64
15 462 8.54 Pk 1 10 18.64 56.66 -38.02 - -
16 .459 -4.37 Av 1 10 5.73 - - 46.71 -40.98
17 6.675 11.78 Pk 1 10.2 22.08 60 -37.92 - -
18 6.648 -4.41 Av 1 10.2 5.89 - - 50 -44.11
19 7.389 10.71 Pk 1 10.2 21.01 60 -38.99 - -
20 7.539 -4.34 Av 1 10.2 5.96 - - 50 -44.04
21 8.847 13.24 Pk 1 10.3 23.64 60 -36.36 - -
22 8.649 -4.41 Av 1 10.3 5.99 - - 50 -44.01
23 9.423 17.33 Pk 1 10.3 27.73 60 -32.27 - -
24 9.432 -4.5 Av 1 10.3 5.9 - - 50 -44.1
Pk - Peak detector
Av — Average detector
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REPORT NO: R12368801-E1 DATE: 2020-02-10
FCC ID: ZAS-HQ-HH-001 IC: 23307-HQHHO01

11. SETUP PHOTOS

Please refer to R12368801-EP1 for setup photos

END OF REPORT
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