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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Cross Match Technologies, Inc.
3950 RCA Blvd, Suite 5001
Palm Beach Gardens, FL 33410, USA

EUT DESCRIPTION: Mobile FAP 60, 10-print fingerprint capture device
MODEL.: Nomad 60 Wireless Reader
SERIAL NUMBER: ENBO008, ENB013
DATE TESTED: 2018-05-03 to 2018-06-12
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 4 Complies

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:
e -\ / : ,F[/DY\
)Y . Nidoz A
—~
Bob Delisi Niklas Haydon
Principal Engineer Project Engineering Handler
UL — Consumer Technology Division UL — Consumer Technology Division
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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 4, RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X Chamber NORTH
X] Chamber SOUTH

The onsite chambers are covered under ISED Canada company address code 2180C with site
numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/
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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:

REQUIRED BY
PARAMETER UNCERTAINTY 819 ANDARD

Occupied Channel Bandwidth 2.00% 5 %

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

Power Spectral Density, conducted 2.47 dB +3 dB

Unwanted Emissions, conducted 2.94 dB 3 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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a portable wireless biometric identification device that contains 802.11 a/ac/b/g/n
and Bluetooth radios.

5.2. MODIFICATIONS
Modifications were made to address compliance issues with 30 to 1000 MHz worst case
radiated emissions testing in R12204358-E2. However, AC power line conducted emissions and
30 to 1000 MHz worst case radiated emissions testing were performed after the modifications
listed below were made:
A shield was added over microcontroller, associated memory and power supplies. A bypass

capacitor was added to USB flex assembly near USB connector. A TDK ZCAT 1730-0730 ferrite
was added to USB-C-to-USB-C cable (refer to set up photos section).

5.3. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 1.70 1.48
2402 - 2480 DQPSK 0.75 1.19
2402 - 2480 Enhanced 8PSK 1.12 1.29

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an SMD monopole antenna, with a maximum gain of 3.5 dBi.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT was MfgTools-
Nomad4_WIFI_Nightly Image 04 _02_2018.eng.

The EUT driver installed in the host support equipment was Nomad60 version 1.0.0.0.

The test utility software used during testing was QCA Radio Control Toolkit (QRCT) version
3.0.156.0.
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5.6. WORST-CASE CONFIGURATION AND MODE

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.

DQPSK is represented by 8DPSK in some cases and DH5 testing represents DH1 and DH3.

5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Laptop HP ProBook 4540s CM000447
AC Adapter PHIHONG AQ15A-050A P170900909A1
Type-C
/0 CABLES

/O Cable List
# of Cable
C;lo)le Port Identical Co_rll_neztor Cable Type | Length Remarks
' Ports yp (m)
1 USB-C 1 24-pin USB-C USB-C <3m None

TEST SETUP

The EUT was installed in a typical configuration. The customer provided test software to
exercise the EUTs during test. Refer to the following diagram.
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SETUP DIAGRAM FOR TESTS

\\\

Note: Conducted setups were the same, except spectrum analyzer was connected
directly to the antenna port.
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6. 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 - North
Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. | Next Cal.
30-1000 MHz
: Sunol
AT0073 | Hybrid Broadband | g0 cog JB3 2017-07-18 | 2018-07-31
Antenna
Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren | 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
Gain-Loss Chains
Gain-loss string: 30- . ,
N-SACO02 1000MHz Various Various 2017-06-11| 2018-06-11
N-SACO3 fg‘gﬂ;ss sting: 1=\ \/arious Various 2018-03-23 | 2019-03-23
Receiver & Software
SA0027 | gpectrum Analyzer | Agilent N9030A 2018-04-04 | 2019-04-04
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional
Equipment used
. Fisher
s/n 161024690 | Environmental Meter Scientific 15-077-963 2016-12-21 | 2018-12-21
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South

Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
18-40 GHz
ATOoO76 | Horn Antenna, 18- ARA MWH-1826/B 2017-10-10 | 2018-10-10
26.5GHz
Gain-Loss Chains
S-SACo4 | Gaindossstring: 18- 1\ Various 2018-04-02 | 2019-04-02
40GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9O030A 2018-03-20 | 2019-03-20
Additional Equipment
used
s/n 161024887 Environmental Meter | Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
Test Equipment Used — Conducted Emissions Test Equipment (Morrisville — CON2)
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
SA0020 Spectrum Analyser Agilent E4446A 2017-11-06 | 2018-11-06
PWMO0O01 Power Meter Keysight N1911A 2017-07-17 | 2018-07-17
PWS001 Power Sensor Keysight N1921A 2017-12-18 | 2018-12-18
SN 161016511 Environmental Meter | Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
EqurI)Dment Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male 2017-06- | 2018-06-
CBLO76 to BNC-male, 20-ft. Pasternack PE3476-240 12 12
. Fisher 2016-11- | 2018-11-
s/n 160938893| Environmental Meter Scientific 14-650-118 02 02
LISNOO3 LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2- | 2017-08- | 2018-08-
conductor, 25A Custom Com. [ 01-550V 22 22
PRE0101521 [EMI Test Receiver 9kHz- Rohde & ESCI 7 2017-08- | 2018-08-
(75141) [fGHz Schwarz 23 23
Transient Limiter, 0.009- 2017-06- | 2018-06-
TLOO1 30MHz Com-Power LIT-930A 12 12
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
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7. MEASUREMENT METHODS
Duty Cycle: KDB 558074 Zero-Span Spectrum Analyzer Method
20 dB BW: ANSI C63.10 Section 6.9.2.

99% Occupied Bandwidth: ANSI C63.10, Section 6.9.3

Hopping Frequency Separation: ANSI C63.10 Section 7.8.2

Number of Hopping Channels: ANSI C63.10 Section 7.8.3

Average Time of Occupancy: ANSI C63.10 Section 7.8.4

Output Power: ANSI C63.10 Section 7.8.5

Qut-of-band emissions in non-restricted bands: ANSI C63.10 Section 7.8.6 & 7.8.8

Out-of-band emissions in restricted bands: ANSI C63.10:2013 Sections 6.3-6.6
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8. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. 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)
Bluetooth GFSK 2.883 3.749 0.769 76.90% 2.28 0.347
Bluetooth QPSK 2.883 3.749 0.769 76.90% 2.28 0.347
Bluetooth 8PSK 2.868 3.739 0.767 76.71% 2.30 0.349

TEST INFORMATION

Test Date: 05-03-2018
Tested By: 46726
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8.2.

DUTY CYCLE PLOTS

DUTY CYCLE GFSK MODE

BX Keysight Spectrum Analyzer - Swept SA

[E=N N =

d RL RF 500 DC [ SENSE:INT]

ALIGN AUTO | 05:52:35 PMMay 03, 2018

Marker 3 A 3.74933 ms i
PNO: Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 10 dB

Ref 106.99 dBpv

Center 2441240207 GHz
#VBW 50 MHz

#Avg Type: Voltage TRACE [fIEIER)
Trrefl
BSjF PPPPP

Span 0 Hz
Sweep 10.13 ms (4001 pts)

MKR| MODE TRC| SCL| X

N [1]¢t]

FUNCTION

=
[ 2356ms] 8006dBw| [ [ ]
2 INEEREEI 2.883 ms| (A o16¢gl [ ]
3.749 ms| (A =1

r 1

FUNCTION WIDTH FUNCTION VALUE

msG i) Alignment Completed

DUTY CYCLE QPSK MODE
w5 Agilent 14:53:89 Jun 1, 2018

L | Measure

APvE.4(853818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

a Mkr3  3.749 ms

-@,197 dB Meas Off

#Peak

|
| Channel Power

Occupied BH

#PAvy

ACP

Center 2.441 B00 GHz

Res BH & MHz #YBH 58 MHz

Sweep 10,13 ms (8001 pts)

san 0 Hz | witi carrier

Power

R Axis

2757 me
2.883 mg
3757 me
3.749 mg

Marker Trace
1R [&}]
la 1
3R [¢ 5]
3a 1

Amplituda
-12.72 dBm
-6.48 dB
-12.72 dBm
-6.28 dB

Power Stat
CCDF

More
1of 2
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DUTY CYCLE 8PSK MODE

BX Keysight Spectrum Analyzer - Swept SA

[E=N =

d RL RF 500 DC [ SENSE:INT]

ALIGN AUTO | 05:57:39 PMMay 03, 2018

Marker 3 A 3.73920 ms i
PNO: Fast —»—  Trig: Free Run
IFGain:Low #Atten: 10 dB

Ref 106.99 dBpv

Center 2441240207 GHz
#VBW 50 MHz

#Avg Type: Voltage TRACE [fIEIER
TrrEf
B34P PPPP P

Span 0 Hz
Sweep 10.13 ms (4001 pts)

MKR| MODE TRC| SCL| X FUNCTION

=

j§ N (1 t]  3036ms|  7763dBwV [ 0 000000000 |

2 FNEERNEI 2.868 ms| (A i1%6e8] [ 0 0]
ll= A 3.739 ms|(A! 03¢ ]
r 1

CE~ OO EW

FUNCTION WIDTH FUNCTION VALUE
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8.3. BASIC DATA RATE GFSK MODULATION
8.3.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per ANSI C63.10 Sections 6.9.2 and 6.9.3 and RSS-Gen 6.6.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 896 911.2631
Middle 2441 932 915.3149
High 2480 938 895.7677
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20 dB BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:03:56 Jun 1, 2018

L

| Measure

Ref 28 dBm

APvE.4(B53018), 12815 / 48582,
#Atten 38 dB

a Mkrl 896 kHz
8.334 dB

#Peak

‘ Meas Off
Channel Power

Occupied BH

Center 2,402 @66 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH

i Agilent 14:19:20 Jun 1, 2018

L

| Measure

Ref 28 dBm

APwE.4(B53A18), 12815 / 48882,
#Atten 36 dB

a Mkrl 932 kHz
3898 dB

#Peak

‘ Meas Off
Channel Power

Occupied BH

ACP

H

Center 2,441 @86 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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BANDWIDTH HIGH CH
# Agilent 14:24:33 Jun 1, 2618 L [ Heasure

APvB.4(B53018), 12815 / 48882, a Mkrl 938 kHz
Ref 28 dBm #Atten 30 dB 8,831 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
H ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.430 000 GHz Span 2 MHz ‘ 1"‘0’{‘;
#Res BH 22 kHz #BH 638 kHz Sweep 4 ms (1001 pts)
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99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:04:54 Jun 1, 2018

L

| Measure

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth

[Averages: 18

APvE.4(0536818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

#Samp

Log

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Center 2,402 @88 GHz

#Res BH 38 kHz #YBH 91 kHz

Span 2 MHz
#Sweep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
911.2631 kHz

-1.683 kHz
937.135 kHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.08 %
® dB -20.80 dB

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
s Agilent 14:20:17 Jun 1, 2018

Heasure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 18

APvE.4(053018), 12615 / 48882,
Ref 28 dBm #Atten 38 dB

Channel Power

#Samp

Log

Occupied BH

dB/

Center 2.441 088 GHz

+Res BH 38 kHz #YBH 91 kHz

Span 2 MHz
#Sweep 100 ms (1001 pts)

‘ ACP
Multi Carrier
Power

Occupied Bandwidth
915.3149 kHz

1.667 kHz
882.066 kHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.08 ¥
® dB -20.06 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

BANDWIDTH HIGH CH
# Agilent 14:25:13 Jun 1, 2618

L

| Measure

]

Occupied Bandwidth [Averages: 18 |

Ch Freq 2.45 GHz Trig Free

APvE.4(0536818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

#Samp

Log

Meas Off

Channel Power

Occupied BH

dB/

:

#Res BH 30 kHz #UBH 91 kHz #Sneep 108 ms (1001 pts)

Center 2.480 000 GHz Span 2 MHz

ACP

Multi Carrier

Occupied Bandvidth Occ BH % Pur
895.7677 kHz x dB -2

Transmit Freq Error  6.151 kHz
% dB Bandwidth 9@7.953 kHz*

99.00 %
8.60 dB

Power Stat
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W% Agilent 15:11:43 Jun 1, 2018 L | Measure

APvB.4(B53018), 12615 / 48852, MOR-CON-1 a Mkrl 1,880 MHz
Ref 38 dBm #Atten 48 dB -0.86 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 500 GHz Span 5 Mz ‘ 1"‘;{‘;
#Res BH 308 kHz #BH 916 kHz Sweep 1 ms (1001 pts)
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.3.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (d)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 15 Channels declared.
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
| Measure

- Agilent 15:89:55

Jun 1, 2018

L

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,440 @ GHz
#Res BH 1 MHz

#WBH 1 MHz

Span 1080 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
K Power

Power Stat
CCDF
More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 15:07:43

Jun 1, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,415 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
- Agilent 15:88:25

Jun 1, 2018

L

| Measure

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,445 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
% Agilent 15:08:53

Jun 1, 2018

L

| Measure

Ref 38 dBm

AP8.4(853818), 12815 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2.475 08 GHz
#Res BH 300 kHz

#BH 380 kHz

Span 30 MHz
Sweep 28 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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DATE: 2018-07-11
IC: 7944B-7680

REPORT NO: R12204358-E3
FCC ID: Q9Y7680

8.3.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (d)

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

TEST PROCEDURE

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

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

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

RESULTS
DH Packet | Pulse [Numberof|Average Time| Limit Margin
Width [ Pulsesin fof Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DHA1 0.378 32 0.121 0.4 -0.279
DH3 1.634 15 0.245 0.4 -0.155
DH5 2.881 13 0.375 0.4 -0.025
DH Packet | Pulse [Numberof|Average Time| Limit Margin
Width [ Pulsesin |of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.378 8 0.030 0.4 -0.370
DH3 1.634 3.75 0.061 0.4 -0.339
DH5 2.881 3.25 0.094 0.4 -0.306
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH - DH1

PULSE WIDTH — DHA1
% Agilent 15:38:25 Jun 1, 2018

L

| Measure

Ref 38 dBm +Atten 46 dB

APvE.4(853818), 12615 / 48882, MOR-CON-1

a Mkrl

378 ps
B.50 dB

#Peak

‘ Meas Off

Channel Power

&

Occupied BH

‘ ACP

' Power Stat
i CCDF

Multi Carrier
Power

More

Center 2,441 086 GHz
Res BH 1 MHz

#WBH 1 MHz

Span @ Hz
Sweep 415 ps (8001 pts)

1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

# Agilent 15:31:11 Jun 1, 2618

L

| Measure

Ref 38 dBm +Atten 46 dB

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,441 086 GHz
Res BH 1 MHz

#WBH 1 MHz

Span © Hz
Sweep 3,16 5 (1001 pts)

More
1of 2
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH — DH3

PULSE WIDTH — DH3
W Agilent 15:33:058 Jun 1, 2018

L | Measure

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
#Atten 48 dB

a Mkrl

#Peak

1.634 ms
©.39 dB Meas Off

Channel Power

. Occupied BH
K]

‘ ACP

Multi Carrier
Power

' Power Stat
‘ CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz ‘ 1”?{2
Sweep 2 ms (8001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
% Agilent 15:33:145 Jun 1, 2018

L | Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

- ‘ ACP

. Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ngrg
Sweep 316 5 (1001 pts) ‘
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 15:42:53 Jun 1, 2618

L

| Measure

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
#Atten 48 dB

#Peak

2,881 ms
-0.04 dB Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
‘ CCDF

Center 2,441 086 GHz
Res BH 1 MHz

#WBH 1 MHz

Span @ Hz ‘ 1”?{2
Sweep 4 ms (8001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5

% Agilent 15:45:89 Jun 1, 2018

L

| Measure

Ref 38 dBm

APvB.4(853018), 12615 / 48852, MOR-CON-1
#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

‘ ACP

I Multi Carrier
Power

Power Stat
CCDF

Center 2,441 086 GHz
Res BH 1 MHz

#WBH 1 MHz

Span © Hz ngrg
Sweep 316 5 (1001 pts) ‘
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.3.5. OUTPUT POWER

§15.247 (b) (1)

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

RSS-247 5.4 (b)

For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all
other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 1.41 3.50 21 -19.59
Middle 2441 1.67 3.50 21 -19.33
High 2480 1.70 3.50 21 -19.30
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time interval,
as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 14:05:32 Jun 1, 2018

L

| Measure

APvE.4(B53818), 12815 / 48882,
Ref 38 dBm

#Atten 48 dB

Mkrl 2.402 168 GHz

3.94 dEm

#Peak

Meas Off

Channel Power

Occupied BH

‘ ACP

Center 2,400 @00 GHz
#Res BH 106 kHz

#UBW 388 kHz

Span 15 MHz

Sweep 1.467 ms (1001 pts)

Marker
1
2
3

Trace
[&}]
(6 D]
(&5

Type
Freq
Freg
Freq

R Axis
2.482 168 GHz
2,486 BAA GHz
2.397 375 BHz

Amplituda
8.94 dBn
-41.58 dBEm
-39.15 dBm

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

LOW CHANNEL SPURIOUS
B Agilent 14:06:37 Jun 1, 2013

L

| Measure

APvE.4(853818), 12615 / 48882,
Ref 38 dBm

#Atten 46 dB

Mkrd 25.214 GHz

-27.315 dBm

#Peak

Meas Off

Channel Power

Occupied BH

2]

‘ ACP

Center 13.815 GHz
#Res BH 166 kHz

#UBH 368 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

7 GHz

Marker

Trace
[&}]

# Axis
2,482 GHz
4.884 GHz
7.286 GHz

25.214 GHz

Amplituda
8.34 dBm
-48.83 dEm
-37.29 dBm
-27.32 dEm

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
W% Agilent 14:21:87 Jun 1, 2018 L | Measure

APvE.4(B53018), 12815 / 48582, Mirl 2.441 158 GHz

Ref 30 dBm #Atten 46 dB 1.29 dBm Meas Off
#Peak

Channel Power
‘ Occupied BH

‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.441 800 GHz Span 15 MHz ‘ 1”‘;]{‘;
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 pts)

MID CHANNEL SPURIOUS
W% Agilent 14:22:36 Jun 1, 2018 L | Measure

APvE.4(B53018), 12815 / 4882, Mkrd 25849 GHz
Rsf ?I:@ Bm #Atten 48 dE -27.928 dBm Meas Off
#Pea

Channel Power

Occupied BH

Center 13.815 GHz Span 25. . .
#Res BH 100 kHz WBH 300 kHz  Sweep 2.452 5 (8102 prs) || Tl c,fg[,jgﬁ
Markaer Trace H Axiz Amplituda
1 (& ] 2.441 GHz H.29 dBm
Z 1 4,882 GH -41.11 dB
] 1y 7.323 EH; -39.86 dBﬂ Powerc%tnal_s
4 1 25,849 GHz -27.93 dBm

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 14:27:57 Jun 1, 2018

L | Measure

APvE.4(853818), 12615 / 48882,
Ref 38 dBm +Atten 46 dB

Mikrl 2.486 B85 GHz

1.38 dBm Meas Off

#Peak

Channel Power

Occupied BH

‘ ‘ ACP

Center 2,483 508 GHz

#Res BH 106 kHz #UBW 388 kHz

Type ¥ Axiz
Freg
Fraeg

Freq

Marker Trace
1 D]
2 (6 D]
3 [&}]

2,486 B85 GHz
2.485 878 GHz
2.483 SBA GHz

Span 15 MHz . .
Sween 1.467 ns (1001 pre) || THIt c;;:::;
Amplitude

1.328 dBn
-48.51 dBm

T Power Stat

More
1of 2

s
o

HIGH CHANNEL SPURIOUS
W Agilent 14:28:59 Jun 1, 2018

L | Measure

APvE.4(B53018), 12815 / 4882,
Ref 38 dBm #Atten 48 dE

Mkrd 25176 GHz

-28.421 dBm Meas Off

#Peak

Channel Power

S|l occupiedBu

‘ ‘ ACP

Center 13.815 GHz

#Res BH 106 kHz #UBH 368 kHz

Span 25.97 GHz

Sweep 2.482 5 (3192 ptsy | Tulti Carrier

Power

Markaer Trace Type H Axiz

Amplituda

1 [}
2 (4]
3 1y
4 (4]

2.486 GHz
4.966 GHz
7.448 GHz
25,176 GHz

Freq
Freg
Freq
Freg

1.62 dBm
-42.22 dBm
-39.68 dEm
-28.42 dBEm

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 15:19:28 Jun 1, 2018

L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1
Ref 38 dBm +Atten 46 dB

Mkrl 2.486 815 GHz

1.11 dBm Meas Off

#Peak

I Channel Power

Occupied BH

‘ ACP

Center 2,400 @00 GHz

#Res BH 106 kHz #UBW 388 kHz

R Axis
2.48E 815 GHz
2.486 ABA GHz
2.398 B28 GHz

Marker Trace Type
1 (1 Freq
2 (1 Freqg
3 (&) Freg

Span 15 MHz . .
Sween 1.467 ns (1001 pre) || THIt c;;:::;
Amplitude

1.11 dBn
-48.13 dBm

Tass Power Stat

CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
- Agilent 15:20:42 Jun 1, 2015

L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1
Ref 38 dBm +Atten 46 dB

Mikrl 2.476 885 GHz

1.26 dBm Meas Off

#Peak

Channel Power

Occupied BH

‘ ACP

Center 2.483 500 GHz

#Res BH 106 kHz #UBW 388 kHz

R Axis
2,476 885 GHz
2.488 645 GHz
2.483 5BA GHz

Markaer Trace Type
1 (&) Freg
2 (1 Freqg
] 1y Freq

Span 15 MHz . \
Sween 1.467 ns (1001 pre) || Wit c;;:::;
Amplituda

1.28 dBn
-38.25 dBm
-41.77 dBEm

Power Stat
CCDF
More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4. ENHANCED DATA RATE QPSK MODULATION
8.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per ANSI C63.10 Sections 6.9.2 and 6.9.3 and RSS-Gen 6.6.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1%-5% of the 20
dB bandwidth and 99% Occupied Bandwidth. The VBW is set to 2 RBW. The sweep time is
coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1256 1179.9
Middle 2441 1334 1181.8
High 2480 1320 1188.5
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

20 dB BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:47:22 Jun 1, 2018

L

| Measure

Ref 28 dBm

APvE.4(B53018), 12815 / 48582,
#Atten 38 dB

a Mkrl 1.256 MHz
8.237 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,402 @66 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

BANDWIDTH MID CH

# Agilent 14:53:39 Jun 1, 2818

L

| Measure

Ref 28 dBm

APwE.4(B53A18), 12815 / 48882,
#Atten 36 dB

a Mkrl 1.334 MHz
8.161 dE

#Peak

‘ Meas Off
Channel Power

Occupied BH

‘ ACP

Center 2,441 @86 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

BANDWIDTH HIGH CH
# Agilent 14:59:10 Jun 1, 2818 L [ Measure

APvE.4(B53018), 12815 / 40882, MOR-CON-1 a Mkrl 1.320 MHz
Ref 28 dBm #Atten 30 dB -8.383 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.430 000 GHz Span 2 MHz ‘ 1"‘0’{‘;
#Res BH 22 kHz #BH 68 kHz Sweep 4 ms (1001 pts)
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:48:10 Jun 1, 2018

L

| Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig Free
[Averages: 18 | |

APvE.4(0536818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

#Samp

Log

]

Channel Power

Occupied BH

Meas Off

dB/

Center 2.482 @@@ GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 5 MHz
#Sweep 100 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
1.1799 MHz

875,894 Hz
1.278 MHz*

Transmit Freq Error
% dB Bandwuidth

99.00 %
-20.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
W Agilent 14:54:17 Jun 1, 2018

Heasure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 18

APvE.4(053018), 12615 / 48882,
Ref 28 dBm #Atten 38 dB

#Samp

Log

Channel Power

Occupied BH

dB/

I

Center 2.441 088 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 5 MHZ
#Sweep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
1.1818 MHz

1.813 kHz
1.293 MHz*

Transmit Freq Error
% dB Bandwuidth

99.00 %
-20.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

BANDWIDTH HIGH CH
# Agilent 14:53:54 Jun 1, 2618

L

| Measure

]

Occupied Bandwidth

Ch Freq 2.48 GHz

Trig Free
[Averages: 18 | |

APvE.4(0536818), 12615 / 46882, MOR-CON-1
Ref 28 dBm #Atten 30 dB

#Samp

Log

Meas Off

Channel Power

Occupied BH

dB/

i ks
Center 2,480 088 GHz
#Res BH 30 kHz

Span 5 MHz

ACP

Multi Carrier

#UBH 91 kHz #Sneep 108 ms (1001 pts)

Occupied Bandwidth
1.1885 MHz

Transmit Freq Error  3.661 kHz
% dB Bandwidth 1.276 MHz*

Occ BH % Pwr 99.00 %
® dB -20.80 dB

Power Stat
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W Agilent 18:34:43 Jun 4, 2018 L | Measure

APvB.4(B53018), 12615 / 48852, MOR-CON-1 a Mkrl 1,880 MHz
Ref 38 dBm #Atten 48 dB 68,83 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 500 GHz Span 5 Mz ‘ 1"‘;{‘;
#Res BH 308 kHz #BH 916 kHz Sweep 1 ms (1001 pts)
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4.3. NUMBER OF HOPPING CHANNELS

LIMIT

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 15 Channels declared.
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
| Measure

- Agilent 18:32:55

Jun 4, 2018

L

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,440 @ GHz
#Res BH 1 MHz

#WBH 1 MHz

Span 1080 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
: Power

Power Stat
CCDF
More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 10:29:14

Jun 4, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power

‘ Occupied BH

‘ ACP

Center 2,415 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
i Agilent 10:38:00

Jun 4, 2018

L

| Measure

Ref 38 dBm

APvB.4(853018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,445 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
i Agilent 10:38:46

Jun 4, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power

Occupied BH

‘ ACP

Center 2,475 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4.4. AVERAGE TIME OF OCCUPANCY

LIMIT

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

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

TEST PROCEDURE

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

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

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

RESULTS
DQPSK Mode
DH Packet | Pulse [Numberof|Ayverage| Limit Margin
Width [ Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3849 31 0.119 0.4 -0.281
DH3 1.637 15 0.246 0.4 -0.154
DH5 2.883 11 0.317 0.4 -0.083

Note: for AFH (QPSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH - DH1

PULSE WIDTH — DH1
s Agilent 09:31:22 Jun 4, 2818 L

| Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1 a Mkrl 3849 ps

Ref 38 dBm #Atten 48 dB -8.52 dB
#Peak

‘ Meas Off

Channel Power

Occupied BH

ACP

Center 2.441 A8A GHz Span @ Hz
Res BW 1 MHz #UBH 1 MHz Sweep 440 ps (001 pts)

Multi Carrier
Power

Power Stat

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
s Agilent 09:34:39 Jun 4, 2018 L

| Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1

Ref 38 dBm #Atten 48 dB
#Peak

‘ Occupied BH

‘ Meas Off
Channel Power

Center 2.441 A8A GHz Span © Hz
Res BW 1 MHz #YBH 1 MHz Sweep 3,16 5 (1001 pts)

ACP

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11

IC: 7944B-7680

PULSE WIDTH — DH3

PULSE WIDTH — DH3
% Agilent 83:43:53 Jun 4, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

1.637 ms
-0.4% dB Meas Off

1
d

Channel Power
‘ Occupied BH

‘ ACP

- Power Stat
CCDF

Multi Carrier
Power

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz ngrg
Sweep 2 ms (8001 pts) ‘

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
- Agilent 89:44:57  Jun 4, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power
] ‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 3,16 5 (1001 pts)
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH — DH5

PULSE WIDTH — DH5
i Agilent 83:47:00 Jun 4, 2018

L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1
Ref 38 dBm

#Atten 48 dB

a Mkrl

#Peak

2,883 ms
B.74 dB Meas Off

Channel Power

5 ‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
1 CCDF

More

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz
Sweep 3.52 ms (8001 pts)

1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
- Agilent 89:47:34  Jun 4, 2018

L | Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

ACP

N Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 3,16 5 (1001 pts)
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

RSS-247 5.4 (b)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 0.25 3.50 21 -20.75
Middle 2441 0.69 3.50 21 -20.31
High 2480 0.75 3.50 21 -20.25
Page 51 of 106
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.4.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time interval,
as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
W Agilent 14:48:43 Jun 1, 2018 L | Measure

APvE.4(B53818), 12815 / 48882, Mkrl 2.401 868 GHz

Ref 30 dBm #Atten 48 B -2.57 dBm Meas Off
#Peak |

Channel Power

| Occupied BH

ACP

Center 2,406 006 GHz Span 15 MHz
#Res BH 188 kHz #JBW 368 kHz  Sweep 1.467 ms (1881 pts)
Markaer Trace Type H Axiz Amplituda
1 [&}] Freq 2.481 BEA GHz -2.57 dBn

2 (1 Freg 2.480 809 GHz -41.23 dBn Power Stat
3 ¢ Freq 2.395 GBS BHz -39.26 dEn

Multi Carrier
Power

LOW CHANNEL SPURIOUS
i Agilent 14:49:44 Jun 1, 2018 L | Measure

APvE.4(853818), 12615 / 48882, Mkrd 25.217 GHz
Ref 38 dBm #Atten 48 dB -28.698 dBm Meas Off

#Peak |
‘ Channel Power
ol

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 2462 5 (8192 pts)
Markaer Trace H Axiz Amplituda

[&}] 2,482 GHz -3.41 dBm

4,804 GHz 1178 dBn
7,286 GHz -38.75 dEm Powerc%'ijal_f

25.217 GHz -28.18 dBEm

Multi Carrier
Power

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 14:54:48 Jun 1, 2018

L

| Measure

APvE.4(B53018), 12815 / 48582,
#Atten 48 dB

Ref 38 dBm

Mkrl 2.441 815 GHz
-1.71 dBm

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,441 086 GHz
#Res BH 100 kHz

#\BH 300 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

MID CHANNEL SPURIOUS
i Agilent 14:55:50 Jun 1, 2018

L

| Measure

Ref 38 dBm

APwE.4(B53A18), 12815 / 48882,
#Atten 46 dB

Mkrd 25157 GHz
-27.426 dBm

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BH 166 kHz

#UBH 368 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

Marker Trace
1 [&}]
2 (6 D]
3 [¢ 5]
4 1

# Axis
2.441 GHz
4.882 GHz
7.323 GHz

25,157 GHz

Amplituda
-4.75 dBm
-41.12 dEm
-37.81 dBm
-27.43 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 15:08:32 Jun 1, 2018

L

| Measure

Ref 38 dBm +Atten 46 dB

-1.75 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1 Mikrl 2.486 828 GHz

#Peak

Meas Off

Channel Power

Occupied BH

‘ ACP

Center 2,483 508 GHz

Span 15 MHz

#Res BH 106 kHz #UBK 388 kHz  Sweep 1.467 ms (1081 pts)

Marker Trace Type ¥ Axiz
1 D] Frag 2,488 B28 GHz
2 (6 D] Freg 2.484 378 GHz
1y Freq 2.483 58 GHz

Amplitude
-1.75 dBn
-48.28 dBEm
-42.79 dBm

Multi Carrier
Power

Power Stat

s
o

More
1of 2

HIGH CHANNEL SPURIOUS
W Agilent 15:01:36 Jun 1, 2018

L

| Measure

Ref 38 dBm #Atten 48 dE

-27.927 dBm

AP.8.4(853818), 12815 / 48882, MOR-CON-1 Mkrd 25131 GHz

#Peak

Meas Off

Channel Power

2

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 166 kHz #UBH 306 kHz Sweep 2.482 5 (8192 pts)

Marker Trace # Axis
1 [&}] 2.488 GHz
2 (6 D] 4,968 GHz
3 [¢ 5] 7.448 GHz
4 1 25.131 GHz

Amplituda
-2.87 dBm
-41.55 dEm
-38.39 dBm
-27.93 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
W% Agilent 18:35:55 Jun 4, 2018 L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1 Mikrl 2.482 145 GHz
Ref 38 dBm +Atten 46 dB 7.24 dBm Meas Off

#Peak
Channel Power

Occupied BH

‘ ACP

Center 2,406 006 GHz Span 15 MHz . .
#Res BH 100 kHz SUBH 300 kHz  Sweep 1.467 ms (1001 prs) || U1 c;;:::;
Marker Trace Type ¥ Axiz Amplitude

1 (1) Freq 2.462 145 BHz 7.24 dBn
2 (1 Freg 2.480 868 GHz -48.38 dBn Power Stat

3 L Freg 2.395 BEA GHz -39.81 dBEm ‘ CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
i Agilent 10:37:14  Jun 4, 2018 L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1 Mikrl 2.477 178 GHz

Ref 38 dBm #Atten 48 dB 6.55 dBm Meas Off
#Peak

Channel Power

ACP

| Occupied BH

Center 2.483 506 GHz Span 15 MHz
#Res BH 188 kHz #JBW 368 kHz  Sweep 1.467 ms (1881 pts)
Markaer Trace Type H Axiz Amplituda
1 [&}] Freq 2,477 178 BHz £.85 dBm

2 (6 D] F 2.489 485 GH -39.18 dB
3 [¢ 5] F:EE 2.483 S@8 BH; -41.61 dBm Powerc%tnal_g

Multi Carrier
Power

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5. ENHANCED DATA RATE 8PSK MODULATION
8.5.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per ANSI C63.10 Sections 6.9.2 and 6.9.3 and RSS-Gen 6.6.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1252 1185.7
Middle 2441 1264 1185.5
High 2480 1284 1180
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

20 dB BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:38:50 Jun 1, 2018

L

| Measure

Ref 28 dBm

APvE.4(B53018), 12815 / 48582,
#Atten 38 dB

a Mkrl 1.252 MHz
-8.254 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,402 @66 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

BANDWIDTH MID CH

% Agilent 14:33:16 Jun 1, 2818

L

| Measure

Ref 28 dBm

APwE.4(B53A18), 12815 / 48882,
#Atten 36 dB

a Mkrl 1.264 MHz
g.648 dE

#Peak

‘ Meas Off
Channel Power

Occupied BH

‘ ACP

Center 2,441 @86 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

BANDWIDTH HIGH CH
# Agilent 14:43:23 Jun 1, 26818 L [ Measure

APvB.4(B53018), 12815 / 48882, a Mkrl 1.284 MHz
Ref 28 dBm #Atten 30 dB 8,398 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.430 000 GHz Span 2 MHz ‘ 1"‘0’{‘;
#Res BH 22 kHz #BH 68 kHz Sweep 4 ms (1001 pts)
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

99% BANDWIDTH

BANDWIDTH LOW CH
W Agilent 14:32:14 Jun 1, 2018

L

| Measure

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth

[Averages: 18

APvE.4(0536818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

#Samp

Log

]

Meas Off

Channel Power

Occupied BH

dB/

__.'_.'::_'_' _"_r ST

U
Center 2.482 008 GHz

#Res BH 38 kHz #YBH 91 kHz

Span 5 MHz
#Sweep 100 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
1.1857 MHz

-569.339 Hz
1.263 MHz*

Transmit Freq Error
% dB Bandwuidth

99.00 %
-20.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
W Agilent 14:39:54 Jun 1, 2018

Heasure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 18

APvE.4(053018), 12615 / 48882,
Ref 28 dBm #Atten 38 dB

Channel Power

#Samp

Log

Occupied BH

dB/

Center 2.441 008 GHz

+Res BH 38 kHz #YBH 91 kHz

Span § MHZ
#Sweep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
1.1855 MHz

498.523 Hz
1.283 MHz*

Transmit Freq Error
% dB Bandwuidth

99.00 %
-20.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

BANDWIDTH HIGH CH
# Agilent 14:44:00 Jun 1, 26818 L [ Measure
]

Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 18 | |

| Channel Power

APvE.4(0536818), 12615 / 48882,
Ref 28 dBm #Atten 30 dB

oy Occupied BH
Log
dB/ i L e R

bk i L Multi Carrier
Center 2.488 008 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 108 ms (1001 pts) > S
ower Stat
Occupied Bandwidth Occ BH Z Pur  59.00 7 CCDF
1.1800 MHz x dB -20.00 dB
More

Transmit Freq Error  7.722 kHz 1 of 2
% dB Bandwidth 1.286 MHz* v
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (b)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W% Agilent 15:52:44 Jun 1, 2018 L | Measure

APvB.4(B53018), 12615 / 48852, MOR-CON-1 a Mkrl 1,880 MHz
Ref 38 dBm #Atten 48 dB 8.54 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 500 GHz Span 5 Mz ‘ 1"‘;{‘;
#Res BH 308 kHz #BH 916 kHz Sweep 1 ms (1001 pts)
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5.3. NUMBER OF HOPPING CHANNELS

LIMIT

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 15 Channels declared.
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
| Measure

- Agilent 15:50:54

Jun 1, 2018

L

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,440 08 GHz
#Res BH 1 MHz

#WBH 1 MHz

Span 1080 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
. Power

Power Stat
CCDF
More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 15:47:13

Jun 1, 2018

L

| Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,415 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
% Agilent 15:48:27

Jun 1, 2018

L

| Measure

Ref 38 dBm

APvB.4(B53018), 12615 / 48852, MOR-CON-1
Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,445 08 GHz
#Res BH 300 kHz

#\BH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
% Agilent 15:49:20

Jun 1, 2018

L

| Measure

Ref 38 dBm

AP8.4(853818), 12815 / 48882, MOR-CON-1

Atten 38 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2.475 08 GHz
#Res BH 300 kHz

#BH 380 kHz

Span 30 MHz
Sweep 28 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5.4. AVERAGE TIME OF OCCUPANCY

LIMIT

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

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

TEST PROCEDURE

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

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

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

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse [Numberof|Ayverage| Limit Margin
Width [ Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3842 32 0.123 0.4 -0.277
DH3 1.634 17 0.278 0.4 -0.122
DH5 2.884 13 0.375 0.4 -0.025

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH - DH1

PULSE WIDTH — DHA1
% Agilent 83:18:24 Jun 4, 2018

L | Measure

Ref 38 dBm

APvB.4(853018), 12615 / 48852, MOR-CON-1
#Atten 48 dB

a Mkrl

#Peak

3842 ps
-0.46 dB Meas Off

Channel Power

3 ‘ Occupied BH

‘ ACP

Multi Carrier
Power

n Power Stat
‘ CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz ‘ 1“?{3
Sweep 441 ps (8001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
- Agilent 89:18:54 Jun 4, 2618

L | Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

L ACP

o Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 3,16 5 (1001 pts)
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH — DH3

PULSE WIDTH — DH3
% Agilent 83:21:06 Jun 4, 2018

L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1
Ref 38 dBm

#Atten 48 dB

a Mkrl

#Peak

1.634 ms
©.65 dB Meas Off

Channel Power

73 ‘ Occupied BH

‘ ACP

Multi Carrier
Power

- Power Stat
1 CCDF

More

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz
Sweep 2 ms (8001 pts)

1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
- Agilent 89:21:44 Jun 4, 2618

L | Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

ACP

. Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 3,16 5 (1001 pts)
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

PULSE WIDTH — DH5

PULSE WIDTH — DH5
% Agilent 83:27:02 Jun 4, 2018

L | Measure

Ref 38 dBm

APvB.4(853018), 12615 / 48852, MOR-CON-1
#Atten 48 dB

a Mkrl

#Peak

2,884 ms
B.1% dB Meas Off

Channel Power

5 ‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span @ Hz ngrg
Sweep 3613 ms (8001 pts) ‘

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
- Agilent 89:27:35 Jun 4, 2018

L | Measure

Ref 38 dBm

APvE.4(853818), 12615 / 48882, MOR-CON-1

#Atten 48 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Res BH 1 MHz

Center 2,441 086 GHz

#WBH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 3,16 5 (1001 pts)
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

RSS-247 5.4 (b)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 0.68 3.50 21 -20.32
Middle 2441 1.05 3.50 21 -19.95
High 2480 1.12 3.50 21 -19.88
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

8.5.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time interval,
as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
W Agilent 14:32:46 Jun 1, 2018 L | Measure

APvE.4(B53818), 12815 / 48882, Mkrl 2.402 108 GHz

Ref 38 dBm #Atten 48 dB -3.82 dBm Meas Off
#Peak

Channel Power

Occupied BH

’ ‘ ACP

Center 2,406 006 GHz Span 15 MHz . .
#Res BH 100 kHz WEH 300 kiz  Sweep 1.467 ms (1001 pro) || TUIt c;;:::;
Markaer Trace Type H Axiz Amplituda
1 (&8 Freq 2.482 188 GHz -3.682 dBm
2 (1 F 2.4688 BBAE GH -41.47 dB ‘
3 (& )] F:zg 2.399 BES I3H§ -38.88 dBE Powercsciijal_s
More
1of 2

LOW CHANNEL SPURIOUS
i Agilent 14:33:47 Jun 1, 2018 L | Measure

APvE.4(853818), 12615 / 48882, Mkrd 24,979 GHz

Ref 38 dBm #Atten 46 dB -27.983 dBm Meas Off
#Peak

Channel Power

Occupied BH

‘ ACP

Center 13.815 GHz Span 25. . .
#Res BH 100 kHz WEH 300 kHz  Sweep 2.462 5 (3192 prs) || T c,fg[,jgﬁ
Markaer Trace H Axiz Amplituda
1 (& ] 2,482 GHz -5.82 dBm
2 1 4,884 GH -46.28 dB ‘
3 (& )] 7.286 BH; -36.67 dBm Powerc%;ijal_s
4 1 24.979 GHz -27.98 dBm
More
1of 2
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE
W% Agilent 14:40:40 Jun 1, 2018 L | Measure

APvE.4(B53018), 12815 / 48582, Mkrl 2.441 815 GHz

Ref 30 dBm #Atten 46 dB -1.62 dBm Meas Off
#Peak

Channel Power
‘ Occupied BH

J Multi Carrier
| Power

Power Stat
CCDF

Center 2.441 800 GHz Span 15 MHz 1”‘;]{‘;

#Res BH 108 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 pts)

MID CHANNEL SPURIOUS
W% Agilent 14:42:11 Jun 1, 2018 L | Measure

APvE.4(B53018), 12815 / 4882, Mkrd 25261 GHz
Rsf ?I:@ Bm #Atten 48 dE -27.929 dBm Meas Off
#Pea

Channel Power

Occupied BH

Center 13.815 GHz Span 25.97 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 2462 5 (8192 pts)
Markaer Trace H Axiz Amplituda
1 [&}] 2.441 GHz -5.11 dEm

2 1 4.882 GHz -41.45 dBm
3 [ D] 7.323 GH= -37.57 dEm Powerc%ﬁ:]al_s
4 1 25.2E1 GHz -27.93 dEm

Multi Carrier
Power

More
1of 2
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 14:44:32 Jun 1, 2018

L

| Measure

APvE.4(853818), 12615 / 48882,
Ref 38 dBm +Atten 46 dB

Mikrl 2.486 828 GHz
-1.61 dBm

#Peak

Meas Off

Channel Power

Occupied BH
‘ ACP

Center 2,483 508 GHz

#Res BH 106 kHz #UBW 388 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

R Axis
2,488 B28 GHz
2.488 485 GHz
2.483 5BA GHz

Type
Freg
Fraeg
Freq

Trace
D]
(6 D]
[&}]

Marker
1
2
3

Amplitude
-1.61 dEm
-39.34 dEm
-43.82 dBm

Multi Carrier
Power

Power Stat
CCDF

1of 2

T
=

HIGH CHANNEL SPURIOUS
W Agilent 14:45:36 Jun 1, 2018

L

| Measure

APvE.4(B53018), 12815 / 4882,
Ref 38 dBm #Atten 48 dE

Mkrd 25836 GHz
-28.857 dBm

#Peak

Meas Off

Channel Power

Center 13.815 GHz

#Res BH 106 kHz #UBH 368 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

# Axis
2,488 GHz
4,968 GHz
7.448 GHz

25.H3E GHz

Type
Freq
Freg
Freq
Freg

Trace
[&}]
(6 D]
(&5
1

Marker
1

2
3
4

Amplituda
-4.36 dBm
-41.29 dEm
-38.76 dBm
-28.86 dEm
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
W% Agilent 15:54:82 Jun 1, 2018 L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1 Mkrl 2.484 155 GHz
Ref 38 dBm +Atten 46 dB -2.23 dBm Meas Off

#Peak
Channel Power

Occupied BH

‘ ACP

Center 2,406 006 GHz Span 15 MHz . .
#Res BH 100 kHz SUBH 300 kHz  Sweep 1.467 ms (1001 prs) || U1 c;;:::;
Marker Trace Type ¥ Axiz Amplitude

1 (1) Freq 2.484 155 BHz -2.23 dEn
2 (1 Freg 2.480 868 GHz -41.48 dBn Power Stat

3 L Freg 2.397 998 GHz -38.84 dBEm ‘ CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
i Agilent 15:55:04 Jun 1, 2018 L | Measure

APvE.4(853818), 12615 / 48882, MOR-CON-1 Mkrl 2.478 818 GHz

Ref 38 dBm #Atten 48 dB -1.54 dBm Meas Off
#Peak

Channel Power

Occupied BH

’ ‘ ACP

Center 2.483 506 GHz Span 15 MHz . .
#Res BH 100 kHz WEH 300 kiz  Sweep 1.467 ms (1001 pro) || TUIH c;;:::;
Markaer Trace Type H Axiz Amplituda
1 (&8 Freq 2.478 818 GHz -1.84 dBm
2 (1 F 2.484 556 GH -39.26 dB ‘
3 (& )] F:zg 2.483 teg I3H§ -48.95 dBE Powercsciijal_s
More
1of 2
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna to EUT
distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 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 peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video bandwidth
is set to 3 MHz. 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 by measuring using a Peak detector with the resolution bandwidth
set to 1MHz and a reduced video bandwidth, based on 1/Ton Where Ton is the transmit on time.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band. For 9kHz to 1000 MHz and 18 to 26 GHz investigation, the worst-case
channel was selected.

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: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

| oL Morrisville - North Chamber 3 May 2818  18:89:16
Restricted Bondedge
- Project Number: 12284358
1 Clignt: Cross Match Technolo
Config: Nomad 68 (ENBBDB) w/charger
Mode: GFSK 24B2MHz
185 Tested by: 46726
95
65 fl
G Peck Limit (dBuU/m) M
3 75 {
m
K
. A
g5l Averoge Limit (dBuli/m) 5 J Q‘
sl Ik bk AT VI " L Li Ll byt | N "
i : il : ; |
4 3 )
31:
2.31 0. 5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) B/UB Ref/Attn  Dei/Avg Tupe Sueep Pts  #Sups/Mode Lobel Ronge (Gz) REW/ VBl Ref/Atin Dst/Avg Type Sueep Pte ¥oupe/fode Label
1:2.31-2.415 1M(-6dB) /3N 187/18 PEAK/Pur Avg(RMS)  CBmsec(Auto) BEEB  MAXH Horizonta| 2:2.31-2.415 1M(-6dB) /368 187/18 PEAK/Pur Avg(RMS)  1.2sec(Puto) 8808  B5/MAXH Horizontal |
Low Chonnel Bandedge - H.TST Rev 9.5 26 Oct 2816
Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)
1 *2.39 40.86 Pk 32 -24.7 48.16 - - 74 -25.84 7 251 H
2 *2.344 | 43.66 Pk 31.7 -24.8 50.56 - - 74 -23.44 7 251 H
3 *2.39 31.3 |V1TR 32 -24.7 38.6 54 -15.4 7 251 H
4 *2.382 | 31.42 |V1TR 32 -24.7 38.72 54 -15.28 7 251 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

WZI:UL Morrisville - North Chamker 3 May 2818 18:29:87
Restricted Bondedge
= Project Number: 12284358
1 Client: Cross Match Technology
Config: Nomad 68 (ENBBBS) w/charger
Mode: GFSK 24B2MHz
185 Tested by: 46726
95
85
& . .
~ Peak Limit (dBuU/m
3 75
@
<
6|:
sel. Average Limit CdBul/m)
o 1
o
45
4 3
o0
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) REU/UBU Ref/Attn  Dst/Avg Tups Sueep Pte  #Sups/lode  Lobel Ronge (G2 RBW/UB Ref/Attn  Dst/Avg Type Susep Pte  #Sups/fiode  Lobel
Low Channel Bondedge - U.TST Rev 9.5 26 Oct 2016

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m)| (dBuv/m) (dB)

2 *2.386 | 44.56 Pk 32 -24.7 51.86 - - 74 -22.14 116 161 \Y

4 *2.387 | 31.43 |V1TR 32 -24.7 38.73 54 -15.27 - - 116 161 \Y

1 *2.39 41.54 Pk 32 -24.7 48.84 - - 74 -25.16 116 161 \Y

3 *2.39 31.16 |V1TR 32 -24.7 38.46 54 -15.54 - - 116 161 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

WZI:UL Morrisville - North Chamker 3 May 2818 18:55:38
Restricted Bondedge
= Project Number: 12284358
1 Client: Cross Match Technology
Config: Nomad 68 (ENBBBS) w/charger
Mode: GFSK 2488MHz
185 Tested by: 46726
95
fi
85 i
& .
~ Peok Limit (dBuU/im)
3 75
@
<
=
6 i
’ \ Average Limit (dBuU/m)
55 I |
bl s i v uun} ‘\. Lodud i Lot 3 i Lyt L b g b b L L
\ i i W - "y
4 [
J 3 4
54
3K
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range (GHz) Bl/UBU Ref/Attn  Dst/Avg Tups Susep Pte  #Sups/lode  Lobel Ronge (612 RBW/UB Ref/Attn  Dst/Avg Type Susep Pte #Supe/fiode  Lobel
1:2.46-2.563 M6/ 107/18  FEAK/Pr Pug(RMS)  2nsec(futo) BOBD  NAXH Worlzonta| 2:2.46-2.563  IN(-6B)/368  1B7/18  PERK/Pur Avg(RMS) 1.2sec(Auto) 888 65/MAXH  Horizonta
High Channel Bandedge - H.TST Rev 9.5 26 Oct 2016

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)

1 *2.484 | 40.81 Pk 32.4 -24.5 48.71 - - 74 -25.29 65 265 H

3 *2.484 | 31.15 |V1TR 32.4 -24.5 39.05 54 -14.95 - - 65 265 H

2 2.516 44.21 Pk 323 -24.5 52.01 - - 74 -21.99 65 265 H

4 2.541 31.45 [V1TR 32.4 -24.5 39.35 54 -14.65 - - 65 265 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

WZI:UL Morrisville - North Chamker 3 May 2818 19:23: 11
Restricted Bondedge
= Project Number: 12284358
1 Client: Cross Match Technology
Config: Nomad 68 (ENBBBS) w/charger
Mode: GFSK 2488MHz
185 Tested by: 46726
95
85
& .
>~ Peak Limit C(dBuU/im)
3 75
@
<
6|:
Average Limit (dBuU/m)
5:
1 o
o
45
3 4
o o
35
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) REU/UBU Ref/Attn  Dst/Avg Tups Sueep Pte  #Sups/lode  Lobel Ronge (612 RBW/UB Ref/Attn  Dst/Avg Type Susep Pte  #Sups/fiode  Lobel
High Channel Bandedge - U.TST Rev 9.5 26 Oct 2016

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)

1 *2.484 | 41.57 Pk 32.4 -24.5 49.47 - - 74 -24.53 345 143 \Y

3 *2.484 | 31.23 |V1TR 32.4 -24.5 39.13 54 -14.87 - - 345 143 \Y

4 2.539 31.45 [V1TR 32.4 -24.5 39.35 54 -14.65 - - 345 143 \Y

2 2.554 43.42 Pk 32.4 -24.5 51.32 - 74 -22.68 345 143 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

B

~UL Morrisville - North Chamber

4 May 2818 21:87:

12

185

g5

Rodiated Emissions 3-Meters

Project Number: 12284358
Client: Cross Match Technolo
Config: Nomad 68 (ENBBES) w/chorger
Mode:~GFSK 24B2MHz

Tested by: 46726

85

75

Peal

imit (dBuU

3

65

CdBulU/m)

55

Avg Limit CdBulU/m

45

35

4
®
2
il

st il

1 fIz] 3
Frequency (GHz)
T S0 B (e PR e Tty 680 TR Toriantal | 38 AR/ DD PR gy STibecuts) 16 W forenta
Markers [Frequency| Meter | Det | AT0O072 (Amp/Cbl/Fltr/Pad| DC Corr |Corrected| Avg Limit [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)
1 *1.584 | 44.97 | PK-U 27.8 -24.7 0 48.07 - - 74 -25.93 36 160 H
*1.584 | 40.36 | VITR| 27.8 -24.7 1.14 44.6 54 9.4 - - 36 160 H
2 *1.599 423 | PK-U 27.9 -24.6 0 45.6 - - 74 -28.4 173 198 H
*1.599 | 29.88 | VITR| 27.9 -24.6 1.14 34.32 54 -19.68 - - 173 198 H
3 *4.804 | 45.77 | PK-U 34.1 -31.8 0 48.07 - - 74 -25.93 | 356 131 H
*4.804 | 38.03 |VITR| 34.1 -31.8 1.14 41.47 54 -12.53 - - 356 131 H
4 *1.125 | 41.12 | PK-U 27.9 -26.7 0 42.32 - - 74 -31.68 | 360 192 \%
*1.125 33 | V1TR| 27.9 -26.7 1.14 35.34 54 -18.66 - - 360 192 \%
5 *1.584 | 44.71 | PK-U 27.8 -24.7 0 47.81 - - 74 -26.19 23 252 \Y
*1.584 | 38.69 | VITR| 27.8 -24.7 1.14 42.93 54 -11.07 - - 23 252 \%
6 *1.599 | 44.21 | PK-U 27.9 -24.6 0 47.51 - - 74 -26.49 156 229 \%
*1.599 | 32.68 | VITR| 27.9 -24.6 1.14 37.12 54 -16.88 - - 156 229 \Y
7 *4.778 | 42.64 | PK-U 34.1 -31.9 0 44.84 - - 74 -29.16 | 282 111 \%
*4.778 | 30.73 |VITR| 34.1 -31.9 1.14 34.07 54 -19.93 - - 282 111 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

Mid Channel
| ‘:UL Morrisville - North Chomber 3 May 20818 22:27:15
Radiated Emissions 3-Meters
185 C1oans: Crome Matoh Tachrolagy
Config: Nomod 68 (ENBEBS) w/charger
Mode: GFSK 244 1MHz
95 Tested by: 46726
8!:
Peck Limit (cdBuU/m)
7!:
G
~
3 65
m
©
- Avg Limit CdBul/m)
55
45 % ) ‘ i Ll
é 5 e Y eI TR '\\“~Al," W e -
358 a { Lt ey 4] e _ aadiay
LI - TR v
MJ/ ety
o5
1 [z] 18
Frequency (GHz)
Range (GHz) REW/UBU Ref/Attn  Det/Avg Tupe Sweep Pte  #Sups/Mode Lobel Range (GHz) REL/ VBl Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Label
-3 1M(-6dB)/ 3Bk /18 PERK/Pur Rvg(RMS) 7Insec(Auto) 6BBB  MAXH Horizonta| 3:3-18 1M(-6dB) /30 87/8 PEAK/Pur Avg(RMS)  574msec(Auto) 18k M Horizontal
FCC Port15C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Markers |Frequency| Meter | Det | AT0072 AF [Amp/Cbl/Fitr/Pad|Corrected| AvgLimit | Margin | Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.056 42.05 | PK-U 27.1 -27.2 41.95 - - 74 -32.05 24 102 H
*1.056 33.49 | V1TR 27.1 -27.2 33.39 54 -20.61 - - 24 102 H
4 *1.584 | 41.79 | PK-U 27.8 -24.7 44.89 - - 74 -29.11 179 253 H
*1.584 34.64 | V1TR 27.8 -24.7 37.74 54 -16.26 - - 179 253 H
5 *2.364 37.47 | PK-U 31.8 -24.5 44.77 - - 74 -29.23 170 178 H
*2.364 25.29 | V1TR 31.8 -24.5 32.59 54 -21.41 - - 170 178 H
2 *1.056 42.56 | PK-U 27.1 -27.2 42.46 - - 74 -31.54 56 138 \%
*1.056 35.12 | V1TR 27.1 -27.2 35.02 54 -18.98 - - 56 138 \Y
6 *1.2 41.65 | PK-U 28.7 -26.2 44.15 - - 74 -29.85 96 106 \Y
*1.2 29.78 | V1TR 28.7 -26.2 32.28 54 -21.72 - - 96 106 \Y
7 *1.584 | 43.05 | PK-U 27.8 -24.7 46.15 - - 74 -27.85 170 166 \Y
*1.584 36.11 | V1TR 27.8 -24.7 39.21 54 -14.79 - - 170 166 \Y
3 *1.6 41.92 | PK-U 27.9 -24.6 45.22 - - 74 -28.78 153 146 \Y
*1.599 29.73 | V1TR 27.9 -24.6 33.03 54 -20.97 - - 153 146 \Y

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

PK-U - U-NII: Maximum Peak

V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3

FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

High Channel
(15Ut Morrisville - North Chamber 4 May 2818 22:25:39
Rodioted Emissions 3-Meters
Project Number: 12284358
185 Client: Cross Match Techrolol
Config: Nomad 68 (ENBBES) w/chorger
Made: GFSK 2488MHz
a5 Tested by: 46726
g5
Peok Limit (dBul/m)
7!:
e
~
o
o Avg Limit CdBuU/m
55
2 b
45 & i e el
r m— Ty N '
2;
1 fIz) 3
Frequency (GHz)
Range (GHz) RBW/VBW Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Made  Lobel Ronge (GHz) RBU/UBL Ref/Attn  Det/fvg Type Sueep Pts  #Sups/Mode Lobel
1-3 IM(-6dB)/ 3Bk ar/1a PEAK/Pur Avg(RMS)  77msecCAuto) 6E0O  MAXH Hor izontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  574msecChuto) 18k AXH Harizonta
Markers [Frequency| Meter | Det | AT0072 (Amp/Cbl/Fitr/Pad| DC Corr |Corrected| Avg Limit [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)
1 *1.125 | 39.96 | PK-U 27.9 -26.7 0 41.16 - - 74 -32.84 | 196 113 H
*1.125 | 31.07 | V1TR| 27.9 -26.7 1.14 3341 54 -20.59 - - 196 113 H
2 *1.584 | 44.29 | PK-U 27.8 -24.7 0 47.39 - - 74 -26.61 29 160 H
*1.584 | 38.45 |V1TR| 27.8 -24.7 1.14 42.69 54 -11.31 - - 29 160 H
3 *3.696 454 | PK-U 33.2 -32.3 0 46.3 - - 74 -27.7 20 251 H
*3.696 | 36.02 | VITR| 33.2 -32.3 1.14 38.06 54 -15.94 - - 20 251 H
4 *4.752 | 44.65 | PK-U 34.1 -32.3 0 46.45 - - 74 -27.55 83 161 H
*4.752 | 33.59 |V1TR| 34.1 -32.3 1.14 36.53 54 -17.47 - - 83 161 H
5 *1.125 | 40.66 | PK-U 27.9 -26.7 0 41.86 - - 74 -32.14 3 202 \Y
*1.125 | 32.63 | V1TR| 27.9 -26.7 1.14 34.97 54 -19.03 - - 3 202 \Y
6 *1.584 | 44.87 | PK-U 27.8 -24.7 0 47.97 - - 74 -26.03 27 248 \%
*1.584 | 39.09 | VITR| 27.8 -24.7 1.14 43.33 54 -10.67 - - 27 248 \Y
7 *1.599 | 44.15 | PK-U 27.9 -24.6 0 47.45 - - 74 -26.55 160 251 \Y
*1.599 | 32.06 | VITR| 27.9 -24.6 1.14 36.5 54 -17.5 - - 160 251 \%

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

PK-U - U-NII: Maximum Peak
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

12‘:LJL Morrisville - North Chamber 3 May 2818 19:39:46

Restricted Bondedge

- Project Number: 12284358

1 Client: Cross Match Technology
Config: Nomad 68 (ENBBEB) w/charger
Mode: 8PSK 24B2MHz

185 Tested by: 46726

95

85

A\
£ . .
~ Peak Limit (dBuU/m \
3 75
5
@
3 \
|
65 ‘\
g5l Averoge Limit (dBuli/m) /
2 ’ j
S A Ao B bt e et i Ak \ﬁ. T ek a i bl ‘ J "
45 f }‘
4 3 /
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (Gfiz) 7 Ref/Attn  Dei/fvg Tpe Sueep Pte  #ups/Mode  Label Range (Grz) RBU/UBU Ref/ttn  Dst/Avg Tupe Susep Pte  #Supe/fiode Lobel
1:2.31-2.415 1M(-6dB)/3M 187/18 PEAK/Pur Avg(RMS)  cBmsec(Auto) BEBB  MAXH Horizonta| 2:2.31-2.415 1M(-6dB) /368 1e7/18 PEAK/Pur Avg(RMS)  1.2sec(Puto) 8808  B5/MAXH Horizental |

Low Chonnel Bandedge - H.TST Rev 9.5 26 Oct 2816

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m)| (dBuv/m) (dB)

2 *2.381 | 43.34 Pk 32 -24.7 50.64 - - 74 -23.36 11 254 H

4 *2.385 | 31.51 |V1TR 32 -24.7 38.81 54 -15.19 - - 11 254 H

1 *2.39 42.04 Pk 32 -24.7 49.34 - - 74 -24.66 11 254 H

3 *2.39 31.16 |V1TR 32 -24.7 38.46 54 -15.54 - - 11 254 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

12l:UL Morrisville - North Chamker 3 May 2818 19:49:35
Restricted Bondedge
= Project Number: 12284358
1 Client: Cross Match Technology
Config: Nomad 68 (ENBBBS) w/charger
Mode: 8PSK 24B2MHz
185 Tested by: 46726
95
85
& . .
~ Peak Limit (dBuU/m
3 75
@
<
6:
sel. Average Limit CdBul/m)
o 1
o
45
4 3
oo
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) REU/UBU Ref/Attn  Dst/Avg Tups Sueep Pte  #Sups/lode  Lobel Ronge (G2 RBW/UB Ref/Attn  Dst/Avg Type Susep Pte  #Sups/fiode  Lobel
Low Channel Bondedge - U.TST Rev 9.5 26 Oct 2016

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m)| (dBuv/m) (dB)

2 *2.322 | 4391 Pk 31.7 -24.9 50.71 - - 74 -23.29 106 136 \Y

4 *2.387 | 31.27 |V1TR 32 -24.7 38.57 54 -15.43 - - 106 136 \Y

1 *2.39 41.27 Pk 32 -24.7 48.57 - - 74 -25.43 106 136 \Y

3 *2.39 30.96 |V1TR 32 -24.7 38.26 54 -15.74 - - 106 136 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

WZEUL Morrisville - North Chamker 3 May 2818 28:084: 46

Restricted Bondedge

s Pro ject Number: 12284358

Client: Cross Match Technology
Config: Nomod 68 (ENBBES) w/charger
Mode: 8PSK 24B2MHz

185 Tested by: 46726

95

85

- /! Peok Limit (dBul/m)
<

CdBul/m)

65

|
\ Average Limit (dBulU/m)

|
|
TR .‘“L.JJ \\.h“m,\l‘m". e A b AR HH\A“A[;WMM

55

45

I}
3 4

35

2.46 18. 3MHz/ 2.563
Frequency (GHzJ

Range (Giz) 5U/UB Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Lobel Renge (6z) RBW/ VBl Ref/Atin Det/Avg Tuype Sueep Pts #oups/fiode Lobe
1:2.46-2,563 MC-BdB)/3N  187/18 PERK/Pur Pvg(RYS)  2BnsecCAuto) BBBD  MAXH Horizonta| 2:2.46-2.563 H(-68)/368  187/18  PEAK/Pr Avg(RMS)  1.2sec(futo) 8080 ES/MAXH  Horizonta

High Chonnel Bandedge — H.TST Rev 9.5 26 Oct 2816

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m)| (dBuv/m) (dB)

1 *2.484 | 41.36 Pk 32.4 -24.5 49.26 - - 74 -24.74 176 138 H

3 *2.484 | 31.04 |V1TR 32.4 -24.5 38.94 54 -15.06 - - 176 138 H

2 *2.492 | 43.34 Pk 323 -24.5 51.14 - - 74 -22.86 176 138 H

4 2.54 31.36 |V1TR 32.4 -24.5 39.26 54 -14.74 - - 176 138 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

| oL Morrisville - North Chamber 3 May 2818 20:21:48
Restricted Bondedge
Project Number: 12284358
s Client: Cross Match Technology
Config: Nomad 68 (ENBBDB) w/charger
Mode: BPSK 248BMHz
185 Tested by: 46726
95
85
< Peok Limit CdBuU/Am)
3 75
m
K
61:
Average Limit (dBuU/m)
51—_\
1 w]
O
45
3 4
o o
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) REU/UBH Ref/Attn  Dei/Avg Tupe Sueep Fts  #Sups/Mode Lobel Ronge (Gz) REW/ VBl Ref/Atin  Det/Avg Type Susep Pte ¥oupe/fiode Label
High Chonnel Bandedge - U.TST Rev 9.5 26 Oct 2816
Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)
1 *2.484 41 Pk 32.4 -24.5 48.9 - - 74 -25.1 108 138 \Y
3 *2.484 | 31.18 |V1TR 32.4 -24.5 39.08 54 -14.92 - - 108 138 \Y
2 *2.493 | 43.95 Pk 323 -24.5 51.75 - - 74 -22.25 108 138 \Y
4 2.555 31.44 |V1TR 32.4 -24.5 39.34 54 -14.66 - - 108 138 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
(15Dt Morrisville = North Chamber 9 Moy 2818  19:53:24
Radioted Emissions 3-Meters
Project Number: 12284358
185 T T e Techno lagy
Config: Nomod 68 (ENBEBS) w/charger
Mode: 8PSK 24B2MHz
95 Tested by: 11992 / 46726
8!:
Peck Limit (dBuU/m)
71:
‘e
~
3 65
m
©
~ Avg Limit C(dBul/m)
55
45 | T WA
3517 R i k= ‘
J ‘“"“"";"“‘M T A 5
>5
1 [z] 18
Frequency (GHz)
Range (GHz) REUW/UBW Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Lobel Range (BHz) REW/VBL Ref/Atin  Det/fvg Type Sueep Pts  #Supe/Mode  Label
1=3 1M(-6dB)/ 30k 87/18 EAK/Pur Rug(RM3)  7Tmsec(Auto) 6@BB  MAXH Horizonta| 3:3-18 1M(-6dB) /38 87/8 AK/Pur Avg(RMS)  574nsec(Auto) 18k HAXH Horizontal
FCC Porti5C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Marker |Frequency| Meter | Det | ATO072 AF [Amp/Cbl/Fltr/Pad|Corrected| AvgLimit | Margin | Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.2 43.76 | PK-U 28.7 -26.2 46.26 - - 74 -27.74 58 140 H
*1.2 32.09 | V1TR 28.7 -26.2 34.59 54 -19.41 - - 58 140 H
2 *1.584 42.96 | PK-U 27.8 -24.7 46.06 - - 74 -27.94 91 295 H
*1.584 36.58 | V1TR 27.8 -24.7 39.68 54 -14.32 - - 91 295 H
3 *4.804 46.15 | PK-U 34.1 -31.8 48.45 - - 74 -25.55 2 110 H
*4.804 36.76 | V1TR 34.1 -31.8 39.06 54 -14.94 - - 2 110 H
4 *1.202 40.24 | PK-U 28.6 -26.2 42.64 - - 74 -31.36 12 112 \Y
*1.2 28.22 | V1TR 28.7 -26.2 30.72 54 -23.28 - - 12 112 \Y
5 *1.584 43.21 | PK-U 27.8 -24.7 46.31 - - 74 -27.69 49 152 \Y
*1.584 37.39 | V1TR 27.8 -24.7 40.49 54 -13.51 - - 49 152 \Y
6 *1.595 42.24 | PK-U 27.9 -24.6 45.54 - - 74 -28.46 163 256 \Y
*1.593 30.57 | V1TR 27.9 -24.7 33.77 54 -20.23 - - 163 256 \Y

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

PK-U - U-NII: Maximum Peak

V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

Mid Channel
| ‘:UL Morrisville - North Chomber 9 May 20618 20:48:54
Radiated Emissions 3-Meters
185 C1oans: Crome Matoh Tachrolagy
Config: Nomod 68 (ENBEBS) w/charger
Mode: BPSK 244 1MHz
95 Tested by: 11992 / 46726
8!:
Peck Limit (cdBuU/m)
7!:
‘e
~
3 65
m
©
- Avg Limit CdBul/m)
55
45
- Lo ‘;\‘j{‘*"u‘,’. ol -
o5
1 [z] 18
Frequency (GHz)
Range (GHz) REU/UBW Ref/Attn  Det/fAvg Tupe Sueep Pts  #Sups/Mode  Lobel Range (BHz) RBU/VBY Ref/Atin  Det/fvg Type Sueep Pts  #Supe/Mode  Label
-3 1M(-6dB)/ 3Bk a7/18 PERK/Pur Rvg(RMS) 7Insec(Auto) 6BBB  MAXH Horizonta| 3:3-18 1M(-6dB) /30 87/8 PEAK/Pur Avg(RMS)  574msec(Auto) 18k M Horizontal
FCC Port15C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Marker | Frequency | Meter | Det |AT0072 AF [Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin | Peak Limit PK Azimuth | Height |Polarity
(GHz) [Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.201 44.16 | PK-U 28.6 -26.2 46.56 - - 74 -27.44 66 137 H
*1.2 32.73 | V1TR 28.7 -26.2 35.23 54 -18.77 - - 66 137 H
2 *1.584 45.02 | PK-U 27.8 -24.7 48.12 - - 74 -25.88 99 182 H
*1.584 39.47 | V1TR 27.8 -24.7 42.57 54 -11.43 - - 99 182 H
3 *3.696 453 PK-U 33.2 -32.3 46.2 - - 74 -27.8 81 236 H
*3.696 35.8 V1TR 33.2 -32.3 36.7 54 -17.3 - - 81 236 H
4 *1.584 43.07 | PK-U 27.8 -24.7 46.17 - - 74 -27.83 54 151 \Y
*1.584 37.11 | V1TR 27.8 -24.7 40.21 54 -13.79 - - 54 151 \Y
5 *1.593 42.08 | PK-U 27.9 -24.7 45.28 - - 74 -28.72 167 205 \Y
*1.593 30.48 | V1TR 27.9 -24.7 33.68 54 -20.32 - - 167 205 \Y
6 *15.474 35.43 | PK-U 40.2 -24.2 51.43 - - 74 -22.57 267 148 \Y
*15.472 24.28 | V1TR 40.2 -24.2 40.28 54 -13.72 - - 267 148 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

High Channel
H:LJL Morrisville - North Chamber 9 May 20618 21:25:43
Rodioted Emissions 3-Meters
= Project Number: 12284358
18 Client: Cross Match Technology
Config: Nomod 68 (ENBEBS) w/charger
Mode: BPSK 2488MHz
g5 Tested by: 11892 / 46726
|
8|:
Peck Limit (dBulU/m)
7:
‘e
3 5
3 6
@
o
e Avg Limit (dBulU/m)
55 =
o
45 ;
I T ™ 0 T e
v ‘l,""’w«m“dc«w* ol A
25
1 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Del/Avg Tupe Sueep Pts  #Sups/Mode Lobel Ronge (B2 REW/UB Ref/Attn  Det/Avg Type Susep Pts  5ups/fode Lobel
13 IHG-68)/38  187/18  PERK/Fur Avg(RHS)  77nsec(dutc) 6888 HAXH Horizonta| 3:3-18 1M(-68)/30k  B7/8 PERK/Par Avg(RNS)  57dnsec(iuto) 1Bk ! Hor i zontal
FCC Part1SC 2.4GHz RSE.TST

Rev 9.5 26 Oct 2816

Marker |Frequency| Meter | Det | ATO072 AF [Amp/Cbl/Fltr/Pad|Corrected| AvgLimit | Margin | Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 *1.2 4494 | PK-U 28.7 -26.2 47.44 - - 74 -26.56 71 296 H
*1.2 31.87 | V1TR 28.7 -26.2 34.37 54 -19.63 - - 71 296 H
2 *1.584 | 44.83 | PK-U 27.8 -24.7 47.93 - - 74 -26.07 101 180 H
*1.584 39.58 | V1TR 27.8 -24.7 42.68 54 -11.32 - - 101 180 H
3 *1.599 40.97 | PK-U 27.9 -24.6 44.27 - - 74 -29.73 33 194 H
*1.598 28.8 | VITR 27.9 -24.6 32.1 54 -21.9 - - 33 194 H
4 *1.2 40.53 | PK-U 28.7 -26.2 43.03 - - 74 -30.97 10 103 \%
*1.2 28.26 | V1TR 28.7 -26.2 30.76 54 -23.24 - - 10 103 \Y
5 *1.584 | 43.11 | PK-U 27.8 -24.7 46.21 - - 74 -27.79 40 152 \Y
*1.584 37.36 | V1TR 27.8 -24.7 40.46 54 -13.54 - - 40 152 \Y
6 *1.595 41.87 | PK-U 27.9 -24.6 45.17 - - 74 -28.83 153 239 \Y
*1.595 29.76 | V1TR 27.9 -24.6 33.06 54 -20.94 - - 153 239 \Y

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

PK-U - U-NII: Maximum Peak

V1TR - U-NIl: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

9.3. RADIATED WORST-CASE

SPURIOUS EMISSIONS 9kHz to 30MHz (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.

13[ZUL Morrisville - North Chamber 29 May 20818 16:18:36
\\ RF Emissions
Project Number: 12284358
118 Client: Cross Match Technologies
P Config: Nomad 68 C(ENBBEB) w/chorger
DT Mode: BT Worst-cose; w/USB ferrite
196 Tested by: 17851
~_
94 T
5 sz
B
§ . —~i FCC 15.2089 {(prio jecked| to 3m)
2
I 1 \
3 ey L
é 58 R g A=Ay -
’ '”"‘W-& it o1 W W, :5
46 i ?‘Jf_‘“d“ h \‘ ’\|‘ i WLy T '\‘(
oy gy v? 149
ly,, @ &
34 Prsssiipl Lg |
NN g,
i ‘4!.‘,_1\\‘)_4.,@& ‘}«“‘-'7;"‘-“
2z - s
. 08I 7 i Iz T 3w
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode  Lobel Range (MHz) RBU/VB Ref/Atin  Det/fvg Type Sueep Pts  #Supe/Mode  Label
1:.6089- .15 208(-6dB)/ 3k 187/18 PEAK/Uo |t Avg TAmsec(futo) 5805  MAXH fdeg 9-15
2:.15-38 9k(-6dB)/ 18k  97/18 PEAK/Uolt Avg 15msecCAuto) 6655  MAXH Bdeg .15 ‘
FCC 15.289 Below 38MHz . TST Rev 9.5 26 Oct 2816
Marker | Frequency Meter Det | AT0079 AF (dB/m)| Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
(MHz) Reading Reading (projected to 3m) (dB) (Degs)
(dBuv) dB(uVolts/meter)
The following is for loop antenna @ O degrees.
1 .01734 45.59 Pk 15.6 1 61.29 122.82 -61.53 0-360
2 74215 37.53 Pk 115 1 49.13 70.19 -21.06 0-360
3 1.48683 31.22 Pk 115 2 42.92 64.16 -21.24 0-360
4 2.22702 26.2 Pk 11.6 2 38 69.54 -31.54 0-360
5 5.05768 21.96 Pk 115 4 33.86 69.54 -35.68 0-360
6 12.58968 16.26 Pk 10.6 .6 27.46 69.54 -42.08 0-360
The following is for loop antenna @ 90 degrees.
7 .02448 45.45 Pk 14.1 1 59.65 119.83 -60.18 0-360
8 74215 35.82 Pk 115 1 47.42 70.19 -22.77 0-360
9 1.48683 29.03 Pk 115 2 40.73 64.16 -23.43 0-360
10 2.22702 25.98 Pk 11.6 2 37.78 69.54 -31.76 0-360
11 3.2274 20.43 Pk 11.7 3 32.43 69.54 -37.11 0-360
Pk - Peak detector
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

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

gsUk Morrisville - North Chamber 29 Moy 2018  14:54:39
Radiated Emissions - 3 Meters
Project Number: 12284358
85 Aot d e i Techno logies
Config: Nomod 68 (ENBEBS) w/charger
Mode: BT Worst-case; uw/USB ferrite
75 Tested by: 17851
6!:
5!:
: (
~
3 45 APl T
E i \
R N /] i
Wk | e W\n W Wy
T i M i st
15 % AA»JWM
A
30 [IE[E] 18908
Frequency (MHz)
Range_(HHz) REU/VBW Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Label Range (MHz) RBW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Label
1:38-288 128k(-6dB) /1M 97/18 PEAK/LogPur-Video  Imsec(Auta) 4608  MAXH Horizonta| 3:200- 1068 128k(-6dB)/IM  97/18 PEAK/LogPur-Video  Jmsec(Auto) 8888  MAXH Horizontal
FCC Port 15C 3@-108@MHz with RBs for DTS.TST Rev 9.5 26 Oct 2816
Marker | Frequency | Meter | Det |AT0073 (dB/m)| Amp/Cbl (dB) |Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *74.1264 48.39 Pk 13.2 -31.2 30.39 40 -9.61 0-360 100 H
2 * 129.6033 | 34.81 Pk 19 -30.6 23.21 43.52 -20.31 0-360 100 H
5 * 275.3794 | 50.43 Qp 18.8 -29.5 39.73 46.02 -6.29 220 102 H
6 * 284.7803 | 51.33 Qp 18.8 -29.5 40.63 46.02 -5.39 227 100 H
7 *335.1176 | 44.13 Pk 19.5 -29.3 34.33 46.02 -11.69 0-360 102 H
3 * 166.7579 | 45.69 Pk 17.2 -30.3 32.59 43.52 -10.93 0-360 199 H
4 * 168.1182 | 43.95 Pk 17.1 -30.3 30.75 43.52 -12.77 0-360 199 H
17 * 408.3271| 43.16 Pk 21.3 -28.8 35.66 46.02 -10.36 0-360 199 H
8 * 73.884 52.91 Qp 13.2 -31.2 3491 40 -5.09 295 100 Vv
9 *75.2 52.05 Qp 13.1 -31.2 33.95 40 -6.05 293 101 Vv
10 * 111.7487| 48.53 Pk 18.1 -30.8 35.83 43.52 -7.69 0-360 102 Vv
11 * 166.7579 | 43.85 Pk 17.2 -30.3 30.75 43.52 -12.77 0-360 102 Vv
12 *171.2641 | 42.88 Pk 16.8 -30.4 29.28 43.52 -14.24 0-360 102 Vv
13 * 265.962 52.36 Qp 18.4 -29.7 41.06 46.02 -4.96 195 100 Vv
14 *272.6994 | 51.91 Qp 18.7 -29.6 41.01 46.02 -5.01 191 100 Vv
15 * 333.9174| 4421 Pk 19.5 -29.3 34.41 46.02 -11.61 0-360 102 Vv
16 * 408.3271| 42.11 Pk 21.3 -28.8 34.61 46.02 -11.41 0-360 102 Vv

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

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

SPURIOUS EMISSIONS 18 to 26.5GHz (WORST-CASE CONFIGURATION)

N

UL Morrisville - South Chamber

7 May 2818 12:47:17

Rodioted Emissions 3-Meters
Project Number: 12284358

185 Client: Cross Match Techrologies
Config: Nomad 6@ (ENBBDS) w/charger
Mode: 2.4GHz BT worst-case

95 Tested by: 17851

8|:

751-F mit  LdBull ).

65

CdBuU/m)

55l.Averoge Limit (dBuY/m)

45

357%

25

Frequency (GHz)

26.5

Range_(6Hz)
1:18-26.5

REW/UBW Ref/Attn  Det/Avg Ty S
IMC-6dB)/3M  99/2

pe oo Pte fswps/fade  Labal
PEAK/Pur Avg(RMS)  1Bmseclfuto) 18k MAKH

Hor izontal

Ranga_(GHz) REW/UEN Ref/fttn  Dst/Avg Type e
2:18-26.5 2

Sueep Pls  Fowps/liods  Label
1M(-6dB) /3M 98/2 PEAK/Pur Avg(RMS)  16msecCAuto) 18k HAKH Vertical

FCC RSE 18 to 26-56Hz_DTS.TST

Rev 9.5 26 Oct 26816

Marker| Frequency | Meter | Det | ATO076 AF | Amp/Cbl (Corrected| Average |Margin| Peak Limit |Margin [Azimuth|Height |Polarity
(GHz) [Reading (dB/m) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m)
5 *19.064 | 47.24 | Pk 32.6 -39.8 40.04 54 -13.96 74 -33.96 | 0-360 | 151 \Y
1 *19.513 | 47.8 Pk 32.7 -39.6 40.9 54 -13.1 74 -33.1 | 0-360 | 149 H
2 *20.351 | 47.32 | Pk 33.1 -39.3 41.12 54 -12.88 74 -32.88 | 0-360 | 299 H
6 *20.558 | 47.04 | Pk 33.1 -39 41.14 54 -12.86 74 -32.86 | 0-360 | 101 \Y
3 *22.629 | 46.59 | Pk 33.7 -38.7 41.59 54 -12.41 74 -32.41 | 0-360 | 102 H
8 *23.717 | 47.02 | Pk 34 -38.3 42.72 54 -11.28 74 -31.28 | 0-360 | 151 \Y
7 21.605 | 47.72 | Pk 334 -39 42.12 - - 74 -31.88 | 0-360 | 101 \Y
4 24.591 | 46.54 | Pk 34.3 -37.7 43.14 - - 74 -30.86 | 0-360 | 102 H
9 25.674 45.8 Pk 34.3 -37 43.1 - 74 -30.9 | 0-360 | 201 \Y

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

Pk - Peak detector
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REPORT NO: R12204358-E3
FCC ID: Q9Y7680

DATE: 2018-07-11
IC: 7944B-7680

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the loganthm o

TEST PROCEDURE

f the frequency.

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 lines.

RESULTS

Page 95 of 106

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R12204358-E3 DATE: 2018-07-11
FCC ID: Q9Y7680 IC: 7944B-7680

LINE 1 RESULTS

1BBTEst Facility: UL-Morrisville 11 Jun 2818 13:81:22
Conducted RFI Uoltage
Project Number: 12204358
Bl Client:Cross Match
Test Location:CONDI
Mode :Bluetooth Worst Case
8p Tested by: 12815 / 48882
78
—
5 6B OF LimTE
7
i} [ —
= —
- 5B AV TR
>
3
@
°4p
3
36 pob
! » 4} 2 7
Mot A ok o /.«q;,\'\
R YV i il
28\/’ s ‘wﬂ-’v\f\ I /\ﬁw."‘v’,& Y
B (% Wr.w 6 3 L\N ‘w L f
Vet F\f\ /EK@
& A AN T NAANAD A A
Rty VARV \/ v VOV VY VT VVVV VTV,
15 1 [IZ] 30
Frequency (MHz)
Range (fiz) REWUBL  Ref/Attn Det/Avg fode Susep Pts ¥5upo/fiods Label Ronge (i) RBUABU  Ref/Attn Det/Avg fode Sweep Pls  #oups/liods Lobel
15-38 (-8~ 82/18  Pi/A 153 951 LART LineLi
£ 158K-38MHz FCC_15-287 Step Revr.TST Rev 9.5 28 Aug 2815

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuVv) dBuV

1 273 15.75 Pk 1 9.9 25.75 61.03 -35.28 - -
2 264 5.58 Av 1 9.9 15.58 - - 51.3 -35.72
3 675 24.32 Pk 0 9.9 34.22 56 -21.78 - -
4 672 15.18 Av 0 9.9 25.08 - - 46 -20.92
5 1.2 15.67 Pk 0 10 25.67 56 -30.33 - -
6 1.206 6.07 Av 0 10 16.07 - - 46 -29.93
7 1.719 15.16 Pk 0 10 25.16 56 -30.84 - -
8 1.728 5.31 Av 0 10 15.31 - - 46 -30.69
9 2.754 14.87 Pk 0 10 24.87 56 -31.13 - -
10 2.742 3.59 Av 0 10 13.59 - - 46 -32.41
11 6.021 16.35 Pk 1 10 26.45 60 -33.55 - -
12 6.048 3.38 Av 1 10 13.48 - - 50 -36.52

Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

(gplest Feeility: Ul-Morrisville 11 Jun 2818  13:01:22
Conducted RFI Uoltage
Project Number: 12204358
98 AR AR
Test Location: CONDI
Mode :Bluetooth larst Case
3p Tested by: 12015 / 40882
78
—
5 60 0P LR TE
2 B
4 50 T AU TR
> J i -
@
©  4p 1
@:
38 = 14 19 2] 3
TS W LI PR AL U N WY O LY AL 3
EL &
A :
14 18 >0 22 24 ;
18 o - - e - A VA A /'\le\Y AAAMMAAAA A
Y \/\W/ /' / \ “‘/\w,\ﬂ .r\/\ SV VAW VW"‘MWM
15 1 Iz} 39
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode  Label Range (MHz) RBU/VBY Ref/Attn  Det/fvg Mode Sweep Pia  #5wps/Mode  Lobel
E 150K-3BMHz FCC_15-287 Step Revr.TST Rev 9.5 2B Aug 2815
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuVv) dBuV
13 .276 18.12 Pk 1 9.9 28.12 60.94 -32.82 - -
14 249 1.11 Av 1 9.9 11.11 - - 51.79 -40.68
15 .684 27.87 Pk 0 9.9 37.77 56 -18.23 - -
16 .678 9.13 Av 0 9.9 19.03 - - 46 -26.97
17 1.743 19.05 Pk 0 10 29.05 56 -26.95 - -
18 1.74 13 Av 0 10 11.3 - - 46 -34.7
19 3.204 17.91 Pk 0 10 27.91 56 -28.09 - -
20 3.183 A4 Av 0 10 10.44 - - 46 -35.56
21 6.645 18.36 Pk 1 10 28.46 60 -31.54 - -
22 6.501 1.41 Av 1 10 11.51 - - 50 -38.49
23 9.042 17.49 Pk 1 10 27.59 60 -32.41 - -
24 8.991 1.83 Av 1 10 11.93 - - 50 -38.07

Pk - Peak detector

Av - Average detection
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