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SECTION 1
REPORT SUMMARY
Radio Testing of the
NX35-C200 Vehicle Tracking System
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INTRODUCTION

=
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The information contained in this report is intended to show verification of the NX35-C200 Vehicle
Tracking System to the following requirements:

e FCCPart 15 Subpart C §15.247 (FHSS)

e ISED RSS-247

Objective

Manufacturer

Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Ctrak

NX35-C200
PKRNVWNX35C200
3229A-NX35C200
EMC Sample 1

1

e  FCCPart 15 Subpart C §15.247 (October 1, 2016).

e |C RSS-247 Issue 2 February 2017 Digital Transmission
Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices.

e |C RSS-Gen Issue 4, November 2014 - General Requirements
for Compliance of Radio Apparatus (Issue 4, November
2014).

e ANSI (C63.10-2013. American National Standard of
Procedures for Compliance Testing of Unlicensed Wireless
Devices

September 15, 2017
September 20, 2017

Ivan Retana

Supporting documents for EUT certification are separate
exhibits.
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BRIEF SUMMARY OF RESULTS
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A brief summary of the tests carried out in accordance with FCC Part 15 Subpart C §15.247 with cross-reference to

the corresponding IC RSS standard is shown below.

Section §15.247 Spec Clause RSS Test Description Result
- §15.207 (a) RSS-Gen 8.8 Conducted Emissions N/A!
2.1 §15.247(a)(1) RSS-247 5.1 (2) Carrier Frequency Separation Compliant
2.2 §15.247(a)(1)(iii) RSS-247 5.1 (4) Number of Hopping Frequencies Compliant
2.3 §15.247(a)(1)(iii) RSS-247 5.1 (4) Time of Occupancy (Dwell Time) Compliant
2.4 §15.215(c) RSS-247 5.1 (1) 20 dB Bandwidth Compliant
2.5 RSS-Gen 6.6 99% Emission Bandwidth Compliant
2.6 §15.247(b)(3) RSS-247 5.4 (2) Maximum Conducted Output Power Compliant
2.7 Band-edge Compliance of RF Conducted Emissions Compliant
§15.247(d) RSS-247 5.5
2.8 Spurious RF Conducted Emissions Compliant
ANSI C63.10-2013 . . . .
29 Clause 11.12.2.1 RSS-Gen 8.9 and 8.10 Cabinet/Case Radiated Emissions Compliant
Test Notes:
1 Test Not Applicable. EUT is a battery-operated device.
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1.1 PRODUCT INFORMATION

111 Technical Description

The Equipment Under Test (EUT) was an NX35-C200 Vehicle Tracking System. The NX35 device is designed to
accurately track position and other data of vehicles or assets and report this data to a data centre. The NX35 is
used to gather information relevant to fleet management services, to plot a vehicle position on a map and to
follow the route taken by a vehicle during a journey. The position and speed of the vehicle is sampled using GNSS
(Global Navigation Satellite System) and reported through a GSM modem data link with industry standard
communication protocols.

11.2 EUT General Description

EUT Description Vehicle Tracking System

Model Number(s) NX35-C200

Rated Voltage 6.0 —32.0vDC

Mode Verified Bluetooth Classic

Capability CDMA 1xRTT 800/1900MHz, GPS/GNSS, and Bluetooth/BLE
Modulation GFSK, t/4-DQPSK, 8DPSK

Primary Unit (EUT) X Production

|:| Pre-Production

|:| Engineering

Antenna Gain 2.3 dBi

11.3 Maximum Conducted Output Power

Frequency Range Average
Modulation Mode 9 (MHyz) & Output Power
(dBm)
GFSK FHSS 2402-2480 8.0
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1.2 EUT TEST CONFIGURATION
1.21 Test Configuration Description
Test ..
Configuration Description
EUT connected to a support laptop via a USB to RS232 cable to enable BL transmit
Default mode. Tools and software were provided by the manufacturer and was used to
configure RF parameter of the EUT.
1.2.2 EUT Exercise Software
The EUT Bluetooth capability is enabled throughout a support laptop via a serial terminal connection.
1.23 Support Equipment and 1/O cables
Manufacturer Equipment/Cable Description
Sony Support Laptop Model: PCG-31311L
1.24 Worst Case Configuration
Worst-case configuration used in this test report as per maximum conducted output power
measurements:
Modulation Channel/Packet Type Mode
GFSK 38 (Mid Channel) /DH3 Non-hopping
GFSK DH3 Hopping
1.2.5 Simplified Test Configuration Diagram

CBT Bluetooth Tester

Measurement
Spectrum Analyzer

Bluetooth Control Signal

EUT RS232 to USB

Antenna conducted port NX35-C200

|
to spectrum analyzer Support Laptop to set the

EUT in TX Mode

12VDCin

Not to Scale -For lllustration Purpose Only
Image presented may not represent the actual EUT, support

equipment or set-up
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1.3

14

1.5

1.6

1.6.1

1.6.2

1.7

1.71

America
DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
e Date
Description of Modification Mo.dlflcatlon Modification
Fitted By Fitted

Serial Number: EMC Sample 1

None — —

The table above details modifications made to the EUT during the test programme. The modifications incorporated during each
test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013. American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.10-2014. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

TEST FACILITY LOCATION

TUV SUD America Inc. (Mira Mesa)

10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 Fax:
858 546 0364.

TOV SUD America Inc. (Rancho Bernardo)

16936 Via Del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 678 1400 Fax:

858 546 0364.

TEST FACILITY REGISTRATION

FCC — Designation No.: US1146
TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file

and has met all the requirements specified in §2.948 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Designation is US1146.
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1.7.2 Innovation, Science and Economic Development Canada Registration (ISED) No.: 3067A-1 & 22806-1

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Rancho Bernardo) has been
registered by Certification and Engineering Bureau of Innovation, Science and Economic Development
Canada (ISED) for radio equipment testing with Registration No. 3067A-1.

The 3m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Mira Mesa) has been registered by
Certification and Engineering Bureau of Innovation, Science and Economic Development Canada (ISED)
for radio equipment testing with Registration No. 22806-1.
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SECTION 2

TEST DETAILS

Radio Testing of the
NX35-C200 Vehicle Tracking System
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2.1.7
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CARRIER FREQUENCY SEPARATION

Specification Reference

Part 15 Subpart C §15.247(a)(1) and RSS-247 5.1 (2)

Standard Applicable

(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping 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. The system shall
hop to channel frequencies that are selected at the system hopping rate from a pseudo randomly
ordered list of hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the hopping channel
bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017 /IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Hopping function enabled.

e Span is wide enough to capture the peaks of two adjacent channels.
e RBW is 1% of the span.

e VBW s 3x RBW

e Sweep isauto
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e Detector is peak.

e Trace is max hold.
e An offset of 17.2dB was added to compensate for the external attenuator and cable used.

e  Marker-delta function is used between the peaks of the adjacent channels.
e Limit used is >953.33 kHz (2/3 of worst case 20dB BW).

21.8 Test Results

MultiView | Spectrum

Ref Level 13.00 dBm  Offset 17.20dB  RBW 100 kHz Compatible R&S F5v
& Att 0dB ® SWT 100 ms & VBW 300 kHz  Mode Auto Sweep
2Pk Clrw

1 Frequency Sweep TPk Max
10 dBm . D2[1] 0,09 dB.
o 999.0 khiz

RIS WA MW W et
// VARVARVAI VARY,

-20 dém /

-30 dBrn

]

-40 dBm

-50 dBm

n L
| A I

1.0 MHz/ Span 10.0 MHz

CF 2.402 GHz 691 pts
]_[ } Measuring... ENERRRENR Lol 25127222051

Date:26.JUL2017 17:22:01

Observed carrier frequency separation between Channel 0 and Channel 1 =999.0 KHz
Complies. (Greater than 953.33 kHz, this is 2/3 of 1.43 MHz 20 dB BW)
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2.2

2.21

2.2.2

223

224

225

2.2.6

2.2.7

2.2.8

America

NUMBER OF HOPPING FREQUENCIES

Specification Reference

Part 15 Subpart C §15.247(a)(1)(iii)

Standard Applicable

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency hopping systems may
avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15
channels are used.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017 /IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Hopping function enabled.

e Span is wide enough to capture the channels of interests.

e The span was broken up to two sections in order to clearly show all of the hopping frequencies.

e RBW: s 1% of the span, VBW is 3x RBW

e Sweepisauto

e Detector is peak, trace is max hold.

e An offset of 17.2dB was added to compensate for the external attenuator, power
divider/combiner and cable used.

Test Results

Observed Number of Hopping Frequencies is =79 (Complies)

= Plot #1 + Plot #2
=41+38
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MultiView —-| Spectrum E]

Ref Level 13.00 dBm Offset 17.20 dB ® RBW 500 kHz Compatible R&S FSV

& Att 0dB @ SWT 100 ms @ YBW 2 MHz  Mode Auto Sweep
1 Frequency Sweep

| | I
L bl Iy ; i A o HMMJ " HWWR h}<
e e | i kil
i — B r—— T

Date:26.JUL2017 18:08:51

Plot #1

MultiView —-| Spectrum

Ref Level 13.00 dBm Offset 17.20 dB ® RBW 500 kHz Compatible R&S FSV
= Att 0dB @ SWT 100 ms @ YBW 2 MHz Mode Auto Sweep
1 Frequency Sweep

IR T T GG

-10 dBém \\
-20 dBl

i J" " “

6 ﬁ W L [ k

M ey L g

2.4425 GHz 691 pts 4.1 MHz/ 2.4835 GHz
T e N R R

Date:26.JUL2017 18:20:10

Plot #2
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2.31

2.3.2

233

234

235

2.3.6

2.3.7

TIME OF OCCUPANCY (DWELL TIME)

Specification Reference

Part 15 Subpart C §15.247(a)(1)(iii)

Standard Applicable

&

America

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency hopping systems may
avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15

channels are used.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017 /IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Hopping function enabled.

e Span = zero span, centered on a hopping channel.
e RBW s 1MHz.

e VBW is3x RBW

e Detector is peak.

e Asingle pulse is first measured. This measurement is then used to compute the average time of

occupancy in the required period (no. of channels x 0.4 second).
e All packet types verified.
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2.3.8 Test Results
Modulation Packet Type MR A CY Requirement
occupancy
DH1 123.13 ms <400 ms
GFSK DH3 312.72 ms <400 ms
DH5 289.04 ms <400 ms
2-DH1 121.63 ms <400 ms
n/4-DQPSK 2-DH3 264.05 ms <400 ms
2-DH5 289.79 ms <400 ms
3-DH1 127.87 ms <400 ms
8DPSK 3-DH3 280.19 ms <400 ms
3-DH5 198.13 ms <400 ms
2.39 Sample Computation (GFSK DH3)
Width of single pulse =0.0016459 second
Observed occurrence =19 pulses/3.16 seconds
Required period =79 channels x 0.4 second
=31.6 seconds
Average time of occupancy = Pulse width x #pulses in 3.16 seconds x 10
=0.0016459 second x 19x 10
=0.31272 second
Compliance = Complies. 0.31272 second < 0.4 second
2.3.10 Test Results Plots

MultiView | Spectrum 1
Ref Level 16.00dBm  Offset 16,90 dB © RBW 1 MHz Compatible R&S FSV
Att 9dB © SWI 500 s ® VBW 3 MHz
M1[1] 0.84 dBm
10 4 726 s
R B N e D2[1] -14.90 dB
RG 2.000 dBm 84.784 |is.
o
o
jx =5
-20 df
=30 df
-40
o
-q0
&
LT e 1
CF 2,402 GHz 691 pts 50.0 ps
][ Temperature deviation from self alignment. Gonsider.0.3 d additional level uncertainty. =) measuring... WARRRANAD wa 78070017

13:41

Date:28.JUL2017 17:1341

GFSK DH1 width of single pulse (0.384784ms)
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MultiView ° ISpectrum @] Spectrum 2 @1
ReflLevel 16.00 dBm  Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSV

Att 9 dB & SWT 3.16s ® VBW 3 MHz
1Zero Span

TPk Max = 2Pk Clrw

"
[

“ T il ‘Y =T V ] ! i

60 d

-70

a0 d

CF 2.402 GHz 691 pts 316.0 msﬁ
] [ Temperature deviation fram self alignment. Consider 0.3 dB additional level uncertainty. v] Ready [[[[LL[1]] AXt 29-1[;7.;125[.';1

Date:29.JUL2017 124522

32 pulses/3.16 seconds (DH1)

MultiView 7| Spectrum 1
RefLevel 16,00 dBm  Offset 16,90 dB ® RBW 1 MHz Compatible R3S FSV
Att 9dB & SWT 1.9 ms ® VBW 3 MHz
Ml[lH -24.34 dBm
10 ‘ i -3.48 pis
T D2[1]™] -4.75dB
RG 4.000 dBm 64594 ms
od
104
-20 df il
B
30 d
-40
-50
-60 df
TD‘?G
CF 2.402 GHz 691 pts 190.0 ps,
[ ] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... WNMANAAED wa 2207

Date:29.JUL2017 12:53:08

GFSK DH3 width of single pulse (1.64594ms)
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Multiview {Spectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY SGL
Att odB ® SWT 3,165 @ VBW 3 MHz
T7ero Span TPk Max = 2Pk Clrw

iy
F——5——=
[

I
LM *Wi
Il Rl

CF 2.402 GHz 691 pts 316.0 ms,

—
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ([} AR "ﬁ?f;‘;;

T I "l \M w

Date:29.JUL2017 12:46:32

19 pulses/3.16 seconds (DH3)

MultiView | Spectrum 1
RefLevel 16,00 dBm  Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att 9dB ® SWT  3.1ms® VBW 3 MHz
M1[1H 2.62 dBm
10 -3+48fs-
T D2[1] -6:22 dB
TRG 2.000 dBm 89044 ms
0 d B
10
-20
-30
-40
-50
i
CF 2.402 GHz 691 pts 310.0 s,
[ ] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready ([T} AR zgﬁzﬁ';;

Date:29.JUL2017 12:54:59

GFSK DH5 width of single pulse (2.89044ms)
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Multiview {Spectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att odB ® SWT 3,165 @ VBW 3 MHz
17Zero Span

TPK Max - 2Dk Clrv

2

CF 2.402 GHz 691 pts
—

316.0 ms
— 5.0 ms/)
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ([} oK "ﬁ?f;_‘ﬁ

Date:29.JUL2017 12:47:14

10 pulses/3.16 seconds (DH5)

MultiView | Spectrum 1
RefLevel 16,00 dBm  Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att 9dB ® SWT 680 s ® VBW 3 MHz
Ml[lﬂ -28.29 dBm
10 T -2:494ps-
| D2[1] 13.04 dB
TRG 3.000 dbrm 1 2.364 ps
0 d T
10
gz
-20
30 d
-40
-50
-60
ML LT [ie \
CF 2.402 GHz 691 pts 68.0 s,
][ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... WARNANEED AR zgig?g;_'g

Date:29.JUL2017 12:57:30

1t/4-DQPSK 2-DH1 width of single pulse (0.392364ms)
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MultiView {Spectrum @] Spectrum 2 @1

RefLevel 16,00 dBm  Offset 16.90 dB @ RBW 1 MHz Compatible R&S FSY SGL

Att O dB © SWT 3.16s @ VBW 3 MHz
17Zero Span TPk Max =7

70 d
-80
CF 2.402 GHz 691 pts 316.0 ms
——
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready [[[I[[[[]] Er Zgﬁ?ﬁ'g

Date:29.JUL2017 12:47:50

31 pulses/3.16 seconds (2-DH1)

MultiView | Spectrum < 1
Ref Level 16,00 dBm  Offset 16,90 dB ® RBW 1 MHz Compatible R&S FSY
Att adB @ SWT 2ms ® VBW 3 MHz
TRG:VID
TAPC 2Pk Clrw
M1[1H -23.66 dBm
10 df T ~5:39Hs-
N 5.72 dB
TRG_3.000 dBl [—1.65033 ms
0d
10
2
20 depjr-
30 d
-40
-50
-60
Hha
CF 2.402 GHz 691 pts 200.0 pis
[ ] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level inty. v] i oA ”fgﬁ;‘;g

Date:29.JUL2017 12:59:04

1t/4-DQPSK 2-DH3 width of single pulse (1.65093ms)
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Multiview TSpectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90dB ® RBW 1 MHz Compatible R&S FSW SGL
Att 9dB ® SWT 3.16 s ® VBW 3 MHz

1 Z&ro Span TPRMER = 2Pk TIrw
10d

0 d

il

a0 d
CF 2.402 GHz 691 pts 316.0 ms,
][ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready ([T A 2‘3-1[;-4%“_';;

Date:29.JUL2017 12:4823

16 pulses/3.16 seconds (2-DH3)

MultiView - Spectrum 1 @
Reflevel 16.00dBm  Offset 16.90 d5 ® RBW 1 MHz Compatible R&S FSY
Att 9dB ® SWT  3.2ms ® VBW 3 MHz
Ml[lﬂ -24.26 dBm
10 1 -5.39 ps
Do[1 8.64 dB
[TRG_3.000 dBm 2.89787 ms
0 degn:
10
g
20, i
-30
-40
-50
-6
|TRG
CF 2.402 GHz 691 pts 320.0 s,
—
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncartainty. v] Ready [[TII1] AR zgigfﬂ[_'ég

Date:29.JUL2017 13:00:09

1t/4-DQPSK 2-DH5 width of single pulse (2.89787ms)
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Multiview {Spectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att odB ® SWT 3,165 @ VBW 3 MHz
17Zero Span

TPK Max - 2Dk Clrv

i
1 R IR

CF 2.402 GHz 691 pts
—

316.0 ms
— 5.0 ms/)
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ([} oK "ﬁ?f;‘;g

Date:29.JUL2017 12:48:53

10 pulses/3.16 seconds (2-DH5)

MultiView | Spectrum 1
RefLevel 16,00 dBm  Offset 16,90 d5 ® RBW 1 MHz Compatible R&S FSY
Att 9dB ® SWT 640 ps ® VBW 3 MHz
TRG VID
M1[1H -23.54 dBm
10 i —201.103 ps
TRG 6.000 dBm D2[1]} 1.27 dB.
m Trr 399,596 ps
o
| RRLRL [l \‘
10 ‘ ‘ ‘ NIl ’
-20
30 d
-40
-50
50
ol a
T‘ G
CF 2.402 GHz 691 pts 64.0 s,
—
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready ([T} AR zgig?ﬁ;_'éi

Date:29.JUL2017 130201

8DPSK 3-DH1 width of single pulse (0.399596ms)
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Multiview {Spectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att odB ® SWT 3,165 @ VBW 3 MHz
17Zero Span

TPK Max - 2Dk Clrv

Vot ATy | "

CF 2.402 GHz 691 pts 316.0 ms
— —
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ([} AR "ﬁ?f;_‘;g

Date:29.JUL2017 12:4929

32 pulses/3.16 seconds (3-DH1)

MultiView | Spectrum 1
ReflLevel 16,00 dBm  Offset 16,90 d5 ® RBW 1 MHz Compatible R&S FSY
Att 9dB ® SWT  1.95ms ® VBW 3 MHz
TRG:\ID
M1[1H -23.63 dBm
10 T -9:10ps-
Do 1.91 dB
TRG 3.000 dém 1.64823 ms
0 d
” ‘ | \ ‘ ‘ \ ‘ ' ‘ ’ \
-20 T T ‘ T ‘H RS }
30 d
-40
-50
80 i
'Hl TRG
CF 2.402 GHz 691 pts 195.0 LIS,
[ ] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready ([T} AR zgicghz:_ng

Date:29.JUL2017 130421

8DPSK 3-DH3 width of single pulse (1.64823ms)
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Multiview {Spectrum @] Spectrum 2 @l

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FSY
Att odB ® SWT 3,165 @ VBW 3 MHz
17Zero Span

TPK Max - 2Dk Clrv

10

[

CF 2.402 GHz 691 pts 316.0 ms,

—
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ([} AR "ﬁ??ﬂ‘_‘éi

Date:29.JUL2017 12:50:01

17 pulses/3.16 seconds (3-DH3)

MultiView | Spectrum 1
RefLevel 16,00 dBm  Offset 16,90 dB ® RBW 1 MHz Gompatible R&S FSY
Att 9ds ® SWT  1.95ms ® VBW 3 MHz
TPk Clrw - 2Pk Clrw
Ml[lﬂ -23.70 dBm
10 -9:10ps-
' A Aoty A A bAoA Py P2y 23248
TRG 3.000 dém 1.65106 ms
0d
10
20 o
o2
30 d
-40
-50
0 di
-80
T‘ G
CF 2.402 GHz 691 pts 195.0 S{
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready ([T} AR zgicghz;g

Date:29.JUL2017 130528

8DPSK 3-DH5 width of single pulse (1.65106ms)
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Multiview {Spectrum @] Spectrum 2 @l
Ref Level 16.00 dBm  Offset 16.90 dB @ RBW 1 MHz Compatible R&S FSY SGL
Att odB ® SWT 3,165 @ VBW 3 MHz
1 Zero Span TPk Max = 2Pk Clrw
10
o
gL 1A #
I ' 1 k\ 1 || n | |
| ‘I N\
! [ |
60 d
-70
-80
CF 2.402 GHz 691 pts 316.0 ms
— —
] [ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Ready ARRRRRRNN Axi ”ﬁzﬁ';;
Date:29.JUL 2017 12:50:33
12 pulses/3.16 seconds (3-DH5)
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2.41

2.4.2

243

244

245

2.4.6

2.4.7

America

20 dB BANDWIDTH

Specification Reference

Part 15 Subpart C §15.215(c)

Standard Applicable

(c) Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in §§15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the
20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule
section under which the equipment operates, is contained within the frequency band designated in the
rule section under which the equipment is operated. The requirement to contain the designated
bandwidth of the emission within the specified frequency band includes the effects from frequency
sweeping, frequency hopping and other modulation techniques that may be employed as well as the
frequency stability of the transmitter over expected variations in temperature and supply voltage. If a
frequency stability is not specified in the regulations, it is recommended that the fundamental emission
be kept within at least the central 80% of the permitted band in order to minimize the possibility of out-
of-band operation.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Thisis a conducted test.

e An offset of 17.20dB was added to compensate for the external attenuator, power
divider/splitter and cable used.

e Span is approximately 2 to 3 times the expected 20dB bandwidth.

e RBW is > 1% of the expected 20dB bandwidth while VBW is > RBW.

e Sweep is auto.

e Detector is peak.

e  Max hold function activated.
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e  “ndBdown” marker function (20dB) of the spectrum analyzer was used for this test.
2.4.8 Test Results
Frequenc Measured 20dB
Modulation Channel (I?/IHz) v Bandwidth
(MHz)
0 2402 1.14
GFSK 38 2440 1.15
78 2480 1.15
0 2402 1.42
1n/4-DQPSK 38 2440 1.43
78 2480 1.43
0 2402 1.40
8DPSK 38 2440 1.41
78 2480 1.41
Worst case configuration (Mid/High Channel n/4-DQPSK)
2402 MHz — (20dB BW/2) = 2401.28 MHz (within the frequency band - Compliant)
Worst case configuration (Mid/High Channel it/4-DQPSK)
2480 MHz + (20dB BW/2) = 2480.715MHz (within the frequency band - Compliant)
249 Test Results Plots
MultiView | Spectrum 1
RefLevel 17.20 dBm Offset 17,20 dB ® RBW 100 kHz Compatible R&S FSW
& Att 0 de ® SWT 100 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
M1[1] 7.17 dBm
10 11 A0219970 GHz.
éin2.402 GHz 691 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4021997 GHz 7.17 dBm ndB 20.0 dB
T1 1 2.4014747 GHz -12.90 dBm ndB down BW 1.14 MHz
T2 1 2,4026122 GHz -13.01 dBm Q Factor 2111.9
Il | Measuring... GMARAAALS W 20072007
GFSK Low Channel
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MultivView - Spectrum 1
ReflLevel 17.20 dBm Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
& Att 0dB ® SWT 100 ms ® YBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
N M1[1] R
10 'V,\ 414020410 GHz
0d
T 2
10 d
-20
a0 d
R
]
-ap
-50
60 d
70 d
-80
CF 2.44 GHz 691 pts 300.0 kHz Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4402041 GHz 8.98 dBm ndB 20.0 dB
T1 1 2439466 GHz -11.07 dBm ndB down BW 1.15 MHz
T2 1 2.4406165 GHz -11.05 dBrm Q) Factor 2121.0
]-[ ] Measuring... Wi o 20ty

Date:26.JUL2017 19:01:06

GFSK Mid Channel

MultiView | Spectrum
RefLevel 17.20dBm  Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
o Att OdE © SWT 100 ms ® VBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] 6.89 dBm
10 — 17990010 GHz
od /1" /R/\
-10 d T It
-20
[
-a0
I
_an d
-50
60 d
70 d
-80
CF 2.48 GHz 691 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4799001 GHz 6.89 dBm ndB 20.0 dB
Ti 1 24794616 GHz -13.24 dBm ndB down B 1.1% MHz
T2 1 2.4806165 GHz -12,96 dBm Q) Factor 2147.4
]_[ ] measuring... W e 2007200

Date:26.JUL2017 19:01:57

GFSK High Channel

America
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MultivView - Spectrum 1
ReflLevel 17.20 dBm Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
& Att 0dB ® SWT 100 ms ® YBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] .
10 0220410 GHz
ML
0d
10 d
L N
-20
a0 d
—
|— A
-ap
-50
60 d
70 d
-80
CF 2.402 GHz 691 pts 300.0 kHz Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 2.4022041 GHz 4.21 dBm ndB 20.0dB

T1 1 2.4013357 GHz -15.87 dBm ndB down BW 1.42 MHz

T2 1 2.4027554 GHz -15.72 dBrm Q) Factor 1692.1

]-[ ] Measuring... Wi o 20

Date:26.JUL2017 19:05:37

1t/4-DQPSK Low Channel

MultiView | Spectrum
RefLevel 17.20dBm  Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
o Att OdE © SWT 100 ms ® VBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] 6.07 dBm
10 o 44020410 GHz
J/\M
0d
10 d T
-20
-a0 —
| ——
_an d
-50
60 d
70 d
-80
CF 2.44 GHz 691 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4402041 GHz 6.07 dBm ndB 20.0 dB
Ti 1 2,4393357 GHz -14.05 dBm ndB down B 1.43 MHz
T2 1 2.4407641 GHz -14.23 dBmn Q) Factor 1708.4
]_[ ] Measuring... W e 200720

Date:26.JUL2017 19:04:35

1nt/4-DQPSK Mid Channel
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MultivView - Spectrum 1
ReflLevel 17.20 dBm Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
& Att 0dB ® SWT 100 ms ® YBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] .
10 o <+7090450 GHz
‘/—‘-\/—\/—\
0d
-10 d o Tz
-20 /
a0 d
] L~ ]
|~
-ap
-50
60 d
70 d
-80
CF 2.48 GHz 691 pts 300.0 kHz Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4799045 GHz 4.37 dBm ndB 20.0 dB
T1 1 2.4793314 GHz -15.84 dBm ndB down BW 1.43 MHz
T2 1 2.4807641 GHz -15.52 dBrm Q) Factor 1730.9

I

Date:26.JUL2017 19:03:31

1n/4-DQPSK High Channel

] Measuring...

W 206.07.2017
19:03:31

MultiView | Spectrum
RefLevel 17.20dBm  Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
o Att OdE © SWT 100 ms ® VBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] 4.12 dBm
10 10189580 GHz
[
v /\//!\4
S10d
T 7z
-20
-a0 —
| ——— [ ]
_an d
-50
60 d
70 d
-80
CF 2.402 GHz 691 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4018958 GHz 4.12 dBm ndB 20.0 dB
Ti 1 2,4013444 GHz -16.02 dBm ndB down B 1.40 MHz
T2 1 2,4027467 GHz -16,17 dBmn Q) Factor 1712.8

|

Date:26.JUL2017 19:09:37

8DPSK Low Channel

] Measuring...

W 26.07.2017
19:09:37

America
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MultivView - Spectrum 1
ReflLevel 17.20 dBm Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
& Att 0dB ® SWT 100 ms ® YBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] .
10 ot 13990010 GHz
0d
10 d EY
-20 //
30 d S
-ap
-50
60 d
70 d
-80
CF 2.44 GHz 691 pts 300.0 kHz Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 2.4399001 GHz 6.07 dBm ndB 20.0 dB

T1 1 2.4393401 GHz -14.10 dBm ndB down BW 1.41 MHz

T2 1 2.4407511 GHz -13.41 dBrm Q) Factor 1729.2

T e —

Date:26.JUL2017 19:10:34

8DPSK Mid Channel

MultiView | Spectrum
RefLevel 17.20dBm  Offset 17.20dB ® RBW 100 kHz Compatible R&S FSW
o Att OdE © SWT 100 ms ® VBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep
M1[1] 4.53 dBm
10 17989150 GHz
ML
v /J\
-10 d S5l 72
-20
-a0 —— S [ ]
|~
_an d
-50
60 d
70 d
-80
CF 2.48 GHz 691 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4798915 GHz 4.53 dBm ndB 20.0 dB
Ti 1 2,4793401 GHz -15.31 dBm ndB down B 1.41 MHz
T2 1 2.4807511 GHz -15.45 dBm Q) Factor 1757.5
]_[ ] Measuring... e 20072007

Date:26.JUL2017 19:11:32

8DPSK High Channel

America
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2.5

2.51

2.5.2

253

254

25.5

America

99% EMISSION BANDWIDTH

Specification Reference

RSS-Gen Clause 6.6

Standard Applicable

The emission bandwidth (x dB) is defined as the frequency range between two points, one above and
one below the carrier frequency, at which the spectral density of the emission is attenuated x dB below
the maximum in-band spectral density of the modulated signal. Spectral density (power per unit
bandwidth) is to be measured with a detector of resolution bandwidth in the range of 1% to 5% of the
anticipated emission bandwidth, and a video bandwidth at least 3x the resolution bandwidth.
When the occupied bandwidth limit is not stated in the applicable RSS or reference measurement
method, the transmitted signal bandwidth shall be reported as the 99% emission bandwidth, as
calculated or measured.
e The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.
e o The span of the analyzer shall be set to capture all products of the modulation process,
including the emission skirts.
e o The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW) and video bandwidth (VBW) shall be approximately 3x RBW.
Note: Video averaging is not permitted.
A peak, or peak hold, may be used in place of the sampling detector as this may produce a wider
bandwidth than the actual bandwidth (worst-case measurement). Use of a peak hold may be necessary
to determine the occupied bandwidth if the device is not transmitting continuously.
The trace data points are recovered and are directly summed in linear power level terms. The recovered
amplitude data points, beginning at the lowest frequency, are placed in a running sum until 0.5% of the
total is reached and that frequency recorded. The process is repeated for the highest frequency data
points (starting at the highest frequency, at the right side of the span, and going down in frequency).
This frequency is then recorded.
The difference between the two recorded frequencies is the 99% occupied bandwidth.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.5.6 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.1°C
Relative Humidity 49.1 %
ATM Pressure 98.7 kPa

2.5.7 Additional Observations

e Thisis a conducted test.

e An offset of 16.90dB was added to compensate for the external attenuator, power
divider/splitter and cable used.

e Span is wide enough to capture the channel transmission.

e RBW is 1% of the span.

e VBW is 3X RBW.

e Sweepisauto.

e Detector is peak.

e The % Power Bandwidth setting in the spectrum analyzer was set to 99% (default).

e The OBW power measurement function of the spectrum analyzer was used for this test.

2.5.8 Test Results (For reporting purposes only)

' TG Measuretﬁi 20dB

Modulation Channel (MHz) Bandwidth
(MHz)
0 2402 1.022
GFSK 38 2440 1.020
78 2480 1.017
0 2402 1.262
1/4-DQPSK 38 2440 1.263
78 2480 1.273
0 2402 1.274
8DPSK 38 2440 1.276
78 2480 1.279
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259 Test Results Plots
MultiView ©| Spectrum
RefLevel 16,00 dBm Offset 16,90 dB ® RBW 100 kHz Compatible R&S FSY
tt 9dB SWT 4184 us(~7.2ms) ® VBW 300kHz Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max e 2Pk Clrw
M1[1] 6.14 dBm
wd 2.4020290 GHz
: o
T T2
10 d A
-0 / / \
- | / v V \
L R —
e
i T
s A Y e A
AR T e
e
a[ W TV AT [
CF 2.402 GHz 691 pts 1.0MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.402029 GHz 6.14 dBm Qce Bw 1.022731369 MHz
T1 1 24015259 GHz -9.44 dBm Qce Bw Centroid 2402037231 GHz
T2 1 2,4025486 GHz -3.69 dBm Qce Bw Freq Offset 37.230871611 kHz
][ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Measuring... WMl (] AAE Zgﬁz-zz;:';;
Dat:29.JUL2017 142732
GFSK Low Channel (2404 MHz)
MultiView - Spectrum 1 @
RefLevel 16.00 dBm Offset 16.90 dB ® RBW 100kHz Gompatible R&S FSv
Att 9dB SWT _41.84ps(~7.2 ms) ® VBW 300 kHz _Mode Auto FFT
1 Occupied Bandwidth TPk Ma CIFw
M1[1] 7.11 dBm
104 ,‘V\ 4400720 GHz
0
T T2
-10
o0 d
AR
-3
T A
-40
F—— ] ~ Ny
=i
-850
-70
-80 d T
CF 2.44 GHz 691 pts 1.0 MHz, Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
ML 1 2.440072 GHz 7.11 dBm Oce Bw 1.020430983 MHz
Ti 1 2.4395277 GHz -8.66 dBm Qce Bw Centroid 2.440037903 GHz
T2 1 2.4405481 GHz -9.15 dBm Qcc Bw Freq Offset 37.902618564 kHz
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level AR zgi“"z-;ﬁ[:';;
Dat:29.JUL2017 142637
GFSK Mid Channel (2440 MHz)
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MultiView | Spectrum 1 .

RefLevel 16.00 dBm Offset 16.90 dB ® RBW 100 kHz

Compatible R&S FSY

Att 9dB__SWT _41.84 s (~7.2 ms) ® VBW 300 kHz _Mode
T Occupied Bandwidth

Auto FFT

TPK M3
M1[1] 5.33 dBm
10 d -4800000 GHZ

T2

A
ARR
/ \k\

- AA N\/ V \/\ A
VIACA AT TR AN AV ATAAY RAV

10 [
CF 2.48 GHz 691 pts 1.0 MHz, Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result
M1 1 2.48 GHz 5.33 dBm Occ Bw 1.017108791 MHz
T1 1 2479532 GHz -10.01 dBm Qcc Bw Centroid 2480040571 GHz
T2 1 24805491 GHz -10.81 dBm QOcc Bw Freq Offset 40.570914893 kHz
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... WMRNNAAED wa 25.07.2017

14:26:02
Date:29.JUL2017 1426:02

GFSK High Channel (2478 MHz)

Multiview | Spectrum .

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 100 kHz Compatible R&S FSV
Att 9dB SWT 41.84ps(~7.2 ms) ® VBW 300kHz Mode
1 Occupied Bandwidth

Auto FFT

© 1Pk Max_® 2Pk Clrw
MI[1]|  171dBm
wd 7.4022030 GHZ

[

TR
Y

— 1 i\

Al [y

P A AT T NNy
LAY AW

-

I il
CF 2.402 GHz 691 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-value | Function | Function Result

1 1 2.402203 GHz 1.71 dBm Occ Bw 1.262343935 MHz
T1 1 2.4014113 GHz -9.23 dBm Occ Bw Centroid 2.402042481 GHz
T2 1 2.4026737 GHz -9.46 dBm Occ Bw Freq Offset 42.481458927 kHz

pr—

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. -] e 25.07.2017

14:28:19
Date:29.JUL2017 142820

n/4-DQPSK Low Channel (2404 MHz)
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MultiView -~ Spectrum 1
RefLevel 16.00 dBm Offset 16.90 dB ® RBW 100 kHz Compatible R3S FSy
Att 9dB  SWT 4184 pus(~7.2ms) ® VBW 300kHz Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max @ 2Pk Clrw
MI[1] | 3.07 dBm
10d 4401160 GHZ
M1
va v!,\#\
N 2
Al
10
N // i L\ \
-30 / { \
-40
L [~
N / /\\[ / \
N //\/\ V w \/ \
; " [
\[jﬁwm V il
T T ! T UL
CF 2.44 GHz 691 pts 1.0 MHz,/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result
M1 1 2.440116 GHz 3.07 dBm Occ Bw 1.263066029 MHz
T1 1 24394139 GHz -7.11 dBm Occ Bw Centroid 2.440045441 GHz
T2 1 2440677 GHz -3.07 dBm Occ Bw Freg Offset 45.44134583 kiHz
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty.

e
2] Measuring... WRRNANAND e 20.07.2017

Date:29.JUL2017 1429:14

14:29:14

1t/4-DQPSK Mid Channel (2440 MHz)

MultiView - Spectrum
Ref Level 16.00 dBm Offset 16.90 dB ® RBW 100kHz Compatible R&S FSv
Att 9dB  SWT 41.84ps(~7.2 ms) ® VBW 300kHz Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max @ 2Pk Clrw
m1[1] | 1.71 dBm
wd 4798990 GHZ
1
o X
£ ] %
10 d / \
20 d j \
a0
. \/\ﬂ\\
I —
] —
[
50 d
60
0 d
AT A P TN LN A WA N A
| ] [ A1 I 71 [WAAY] [ 1ad Vv [ 7
CF 2.48 GHz 691 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.479899 GHz 1.71 dBm Qcc Bw 1.2732100832 MHz
Ti 1 2.4794114 GHz -9.48 dBm Oce Bw Centroid 2,480048066 GHz
T2 1 2,4806847 GHz -3.99 dBrm Oce Bw Freg Offset 45065568266 kHz
] (L Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty.

1) Measuring... WANMAALED

Date:29.JUL2017 14:30:10

TUV SUD AMERICA INC 10040 Mesa

e 29.07.2017
14:30:10

n/4-DQPSK High Channel (2478 MHz)

Page 38 of 78

Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID: PKRNVWNX35C200
IC: 3229A-NX35C200
Report No. JT72130952-0817A

America

MultiView -~ Spectrum 1

Ref Level 16,00 dBm Offset 16.90 dB ® RBW 100kHz Compatible R&S FSV

Att 9dB  SWT 4184 ps(~7.2 ms) ® VBW 300kHz Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max @ 2Pk Clrw

MI[1] | 2.47 dBm
10 d 4021450 GHZ
M1
o P

/ \

60 d

AN PNVl A JANIRYAN A VAN a

I W1 Al JAN Al NI VA VAR VAN AVAY LA VAT N L]
CF 2.402 GHz 691 pts 1.0 MHz/ Span 10.0 MHz
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result

M1 1 2.402145 GHz 2.47 dBm Occ Bw 1.274479675 MHz
T1 1 2.4014092 GHz -8.19 dBm Occ Bw Centroid 2.402046464 GHz
T2 1 2.4026837 GHz -3.33 dBrm Qcc Bw Freq Offset 46.463526157 kHz

et

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... @EANANANY Ax zgi[::é:’n“_';;

Date:29.JUL2017 14:30:58

8DPSK Low Channel (2404 MHz)

MultiView | Spectrum 1 @

Ref Level 16.00 dBm  Offset 16.90 dB ® RBW 100kHz Compatible R&S FSV
Att 9dB  SWT 41,84 ps(~7.2 ms) ® VBW 300kHz _Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max @ 2Pk Clrw
MI[1] | 3.54 dBm
10 d

4401450 GHzZ
M1

0 P
7NN S
AR
BRA)
|

=

20 d

|

/ I
A ATIN A N AN

1 | I Tl

CF 2.44 GHz 691 pts 1.0 MHz/ Span 10.0 MHz
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
ML 1 2.440145 GHz 3.54 dBm Occ Bw 1.276849672 MHz
Ti 1 2.439409 GHz -6.93 dBm Occ Bw Centroid 2.440047474 GHz
T2 1 24406859 GHz -7.54 dBm Occ Bw Freg Offset 47.474198318 kHz
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. v] i Ern zgi[zi“:'g

Date:29.JUL2017 14:32:14

8DPSK Mid Channel (2440 MHz)
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MultiView -~ Spectrum 1
RefLevel 16.00 dBm Offset 16.90 dB @ RBW 100kHz Compatible R&S FSV
Att 9dB SWT 41.84ps(~7.2ms)® VBW 300kHz Mode Auto FFT
1 Occupied Bandwidth @ 1Pk Max @ 2Pk Clrw
MI[1] | 2.04 dBm
10 d 4801450 GHZ
M1
o R
) / / \\
N j J \\
=30 / \
-40
] ™ WA
L [
b |
504 V \/ "
_60 o /_\/ \ /\/ \/
YA M STV
14, | | RTIATAYA
i I W AT
CF 2.48 GHz 691 pts 1.0 MHz,/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result
M1 1 2.480145 GHz 2.04 dBm Occ Bw 1.279944956 MHz
T1 1 2.4794078 GHz -8.48 dBm Occ Bw Centroid 2480047774 GHz
T2 1 24806877 GHz -9.52 dBm Occ Bw Freg Offset 47.774487078 kHz
pr——
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level v] Ern zgi[:zé:’zf:';;
Dat:29.JUL2017 143253
8DPSK High Channel (2478 MHz)
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6

2.6.7

America

MAXIMUM CONDUCTED OUTPUT POWER

Specification Reference

Part 15 Subpart C §15.247(b)(3)

Standard Applicable

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can
be based on a measurement of the maximum conducted output power. Maximum Conducted Output
Power is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or is transmitting at a reduced power level.
If multiple modes of operation are possible (e.g., alternative modulation methods), the maximum
conducted output power is the highest total transmit power occurring in any mode.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

September 15, 2017/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 26.1°C
Relative Humidity 49.1 %
ATM Pressure 98.7 kPa

Additional Observations

e Thisis a conducted test using a RMS Power Meter.
e An offset of 16.90dB was added to compensate for the external attenuator and cable used.
e The EUT was verified while in single carrier test mode.
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2.6.8 Test Results (Conducted)

0 2402 7.1 5.1286 1000
GFSK 38 2440 8.0 6.3096 1000
78 2480 6.3 4.2658 1000
0 2402 4.7 2.9512 1000
1/4-DQPSK 38 2440 5.7 3.7154 1000
78 2480 4.3 2.6915 1000
0 2402 4.7 2.9512 1000
8DPSK 38 2440 5.7 3.7154 1000
78 2480 4.3 2.6915 1000

2.6.9 Test Results (De Facto EIRP Limit)

GFSK 38 2440 8.0 2.3 10.3 30

1t/4-DQPSK 38 2440 5.7 2.3 8.0 30

8DPSK 38 2440 5.7 23 8.0 30
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America

2.6.10 Sample Test Display

5% Radiated Emission Burst (=8 Ech =3

Measurement Setings Greph ——
Canier frequency: 24GH 2| [Time Zoom Out ] @ r& ] [e@ ] [ Grehs | Automatic
T RadilMation
5 Forward pawer burst (SDGEQ7606 DARE Power Senscr) = Forward pows: burst combined
© Manual Trigger
Auto s~ 3% N ‘ |
Trigger evel: 400dBm ~ 3
Close
Messure Time: s+ %
Sample Rate: = ‘ Envirenment
Gap Time Sms - 2] | o
E ‘ Units |
Threshold Level 200dBe ~ =] |8
Assembly Gain 0dBi + & E ‘ Note |
Beamforming Gain: 6948 * =
‘ Ea—
Pawer Meters
‘ General Info
70
0.0 200m 400 m 600 m 800m 1000 m
Toe (2
Measurement Values
Max.eirp £0dBm Vin. Gap time: 1s
— Medium Lisation: 4176073%  Max. Sequence fime: 1s
Comnected Duty cycle 714% RMS 62dEm

GFSK mid channel (Channel 38 2440 MHz)

5% Radiated Emission Burst [o ==
Measurement Setings Graph
Camerfrequency: 244GHz 3 [Time e E] @ 28] [a®8 ] [ Grephs | Automatic
e RadilMation
Farward power burst (SDGED7608 DARE Power Sensor) == Forward power burst combined
© Manual Troger
Ao hs =3 . | ‘
Trgger level 400dBm ~ 3
Close
Measure Time Tiv s
Sample Rate 000000 + = R —
Gap Time sms v = |
—-20
£ | Ui ‘
Threshold Level 200dBe + = %x
Assembly Gain bas - = |& | Note ‘
[
Bearmfoming Gain 16946 + =
| E—
Power Meters
General Info
-70
0o 200 m 400 m 600 m 800m 1000 m
Time 3}
Meas.rement Values
Max eirp 57dBm Min. Gap time 1s
e— Medium Utisation: 2217082%  Max. Sequence time 1s
Conmected Duty cycle 4% RMS 35 dBm

1t/4-DQPSK mid channel (Channel 38 2440 MHz)
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&% Radiated Emission Burst

Measuremert Seftings

Carter frequency:

Triggering
© Manual

Auto
Trigger level
Measure Time
Sample Rate:

Gap Time:
Threshold Level
Assembly Gain
Beamforming Gain

Power Meters

—
Connected

Graph

Time Zoom Out

244GH: 3

Trager

Forward power burst (SDGE07606 DARE Power Sensor)

—— Forward power burst combined

i

Bl =33

Automatic

RadilMation

=
[

View

Close

d

Envirenment

I

Units

1

Note

Reporting

i

General Info

i

Measurement Values

Max.eirp.
Medium Utlisation

Duty cycke

57dBm
2221451 %
714%

Min. Gap time
Max. Sequence time:

RMS:

400 m

600 m 800 m

1s
1s
3.5dBm

1000 m

8DPSK mid channel (Channel 38 2440 MHz)
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27

2.71

2.7.2

2.7.3

274

275

2.7.6

2.7.7

America

BAND-EDGE COMPLIANCE OF RF CONDUCTED EMISSIONS

Specification Reference

Part 15 Subpart C §15.247(d) and RSS-247 5.5

Standard Applicable

(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)).

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Thisis a conducted test.

e A 16.90dbm correction factor was used to compensate for the external attenuator, connector and
cable used within the frequency band.

e Procedureis per Clause 12.2.4,12.2.5.1, 12.2.5.2 and 13.3.2 of KDB558074.
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2.7.8 Test Results

MultiView | Spectrum 1 [:]

Ref Level 16.00 dBm Offset 16,90 dB ® RBW 100 kHz Compatible R&S FSY
Att S dB  SWT  41.84us (~7.2 ms) ® VBW 300 kHz _Mode Auto FFT
TPk Max = 2Pk Tlrw
D2[1] -48.97 dB
10 - -3.0250 MHz

p MI1[1] . 6.25 dBm)
2,4020690 GHz
0 \/ \/ \\//
104
o0 d

J

40 d

-50 w ——

-60

-70

A
AN s A Al L anddn A M a
T v v [ RN VEYASIRIVATE A Y VAT IVANAY

CF 2.4 GHz 6_91 pts 1.0 MHz Span 10.0 MHz

J[ Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. v] Measuring... WNEREEEED e

Date:29.JUL2017 14:5025

GFSK Hopping lower band edge (2402 MHz)

MultiView | Spectrum 1 B

Ref Level 16.00 dBm  Offset 16.90dB ® RBW 100 kHz Compatible R&S FSV
Att SdB__SWT 41.84 us (~7.2 ms) ® VBW 300 kHz _Mode Auto FFT
1 Frequency Sweep TP ™MaER - 2 i
D2[1] - dB
10 d T -2.5040 MHz.
Mi[1] 6.34 dBm
l,\ 2.4020690 GHz
0d

-20

-30

\j\\\

]
-40

50

\
k ™ n
ol YTV My )
: W [

DO 1! '

CF 2.4 (in 691 pts 1.0 MHz Span 10.0 MHz
J [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. v] g... [ra 25'126?3;

Date:29.JUL2017 16:06:08

GFSK Non-Hopping lower band edge (2402 MHz)
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MultiView {Spectrum ] Spectrum 2 1
RefLevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSY
o Att 20 dB @ SWT 1ms ® VBW 3 MHz _Mode Auto Sweep Count 100/100
1 Frequency Sweep

MI[1] [ -24.12 dBm
10

4835000 GH.
| ——————

iz . i | WW\ e WW o

CF 2.4835 GHz
e

691 pts 1.0 MHZz
—
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. v]

Span 10.0 MHz
e ——
wa 20-07.2017

16:57:39

Date:29.JUL2017 16:57:39

GFSK Hopping High Channel (2480 MHz Peak)

Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause
12.2.4 of KDB558074

Measured Peak =-24.12 dBm, since antenna gain is 2.0 dBi then EIRP is -21.82 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8

Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm
D = specific measurement distance in meters

Eis therefore =(-24.12 + 2.0 dbi) dBm — (20log 3 meters) + 104.8
=73.43 dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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MultiView | Spectrum [ Spectrum 2 1
Reflevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSY SGL

o Att 20dB © SWT 5 ms ® VBW 3 MHz _Mode Auto Sweep Count 2000/2000
1 Frequency Sweep

10 48350000-GHz
o

10
WM

i M"\M

30

40 Ihw‘\

50 W

e, :
N[TRTY ISR ATV

-60

70 d

80 d
CF 2.4835 GHz 5000 pts 1.0 MHZ Span 10.0 MHz
e e ———

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready [TTTITTTT] rro zgfgf;_';g

Date:29.JUL2017 16:59:46

GFSK Hopping High Channel (2480 MHz Average)

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-55.29 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=42.26dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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MultiView {Spectrum ] Spectrum 2 1

RefLevel 16.00 dBm Offset 16.90dB ® RBW 1 MHz Compatible R&S FSV

& Att 20dB ® SWT 1ms ® VBW 3 MHz _Mode Auto Sweep Count 100/ 100

1 Frequency Sweep
M1[1] | -23.73 dBm

4835000 GHy.

-0 ‘ V
- MMWWWW ‘ W nunw an L X 4 WM

CF 2.4835 GHz 691 DE 1.0 MHz, Span 10.0 MHz
———

. W 20.07.2017

'] 16:44:49

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level

GFSK Non-Hopping High Channel (2480 MHz Peak)
Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause
12.2.4 of KDB558074
Measured Peak =-23.73 dBm, since antenna gain is 2.0 dBi then EIRP is -21.43 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8

Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm
D = specific measurement distance in meters

E is therefore =(-23.73 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=73.82 dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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America
MultiView -~ Spectrum 1
Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FsvV SGL
& AL 20 dB & SWT 5 ms ® VBW 3 MHz _Mode Auto Sweep Count 100, 0
1 Frequency Sweep g

7.48350000 GH 2z

A

A et
-80
70 d
80 d
CF 2.4835 GHz 5000 pts 1.0 MHz, Span 10.0 MHz
SR ———
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready [TTTTTTTT] Ern zgitg.x_nn

Date:29.JUL2017 16:40:00

GFSK Non-Hopping High Channel (2480 MHz Average)

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-49.97 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=47.58dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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America

MultiView | Spectrum 1 E]

RefLevel 16.00 dBm Offset 16.90 dB ® RBW 100 kHz Compatible R&S FSy

Att 9dB SWT 41.84ps(~7.2ms) ® VBW 300 kHz _Mode
1 Frequency Sweep

Auto FFT

TPKMax = 2PK CIrw

D2[1] -41.30 dB
10 df -2.5040 MHz
M1[1] 0.63 dBm

M1 2,
, i __~2,4020690 GHz

AvN A YARNENA I A AN A [
Vi W J

IANIR ALY A |l

691 pts 1.0 MHz Span 10.0 MHz
——
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... @NMANAAND At 29'1[;7_'52;_'};

Date:29.JUL2017 15:56:43

1t/4-DQPSK Hopping lower band edge (2402 MHz)

Multiview | Spectrum @
Ref Level 16.00 dBrm  Offset

16.90 4B ® RBW 100 kHz Compatible R&S FsY
Att 9dB  SWT 41.84 us (~7.2 ms) ® VBW 300 kHz _Mode
1 Frequency Sweep

Auto FFT

TPk Ma 2PKCIrw
D2[1] -40.77 dB
wd -2,5040 MHz
bt M1[1] 2.14 dBm
Lo 2.4020690 GHz
o d

. [
/ \

-60

-70

AT i A /\\/\ N =VATA) N an
CFQ_fZ\gHZ\H Vo MIT A/ [TV Y Vil [T IR A TR

691 pts 1.0 MHz Span 10.0 MHz
ML A
J[ Temperature deviation from self alignment. Gansider 0.3 dB additlonal level P -) ing... e 29.07.2017

16:07:59
Date:29.JUL 2017 16:08:00

1t/4-DQPSK Non-Hopping lower band edge (2402 MHz)
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America
MultiView {Spectrum ] Spectrum 2 1
Reflevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSV
o Att 20dB © SWT 1 ms ® VBW 3 MHz Mode Auto Sweep

Count 100/ 100
1 Frequency Sweep

M1[1] | -23.95 dBm
10 4835000-GHz
| —

ARl

g
=
=

i

CF 2.4835 GHz
——

691 pts 1.0 MHz
—
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. v]

Span 10.0 MHz
e ——
e 20-07.2017

17:05:57

Date:29.JUL2017 1705:57

1t/4-DQPSK Hopping High Channel (2480 MHz Peak)
Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause

12.2.4 of KDB558074

Measured Peak =-23.95 dBm, since antenna gain is 2.0 dBi then EIRP is -21.65 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8
Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm

D = specific measurement distance in meters

E is therefore =(-23.95 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=73.60dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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America
MultiView | Spectrum @[Spectrum 2 @1
Reflevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSV SGL
o Att 20dB © SWT 5 ms ® VBW 3 MHz _Mode Auto Sweep Count 2000/2000

1 Frequency Sweep

10 2.48350000-GHz

... .

N IVINTTR WIS A

-80

70 d

80 d

CF 2.4835 GHz 5000 pts 1.0 MHz, Span 10.0 MHz

SR ———
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready [TTTTTTTT] Ern zgi[?h:)nt-l;;

Date:29.JUL2017 17:00:34

nt/4-DQPSK Hopping High Channel (2480 MHz Average)

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-55.65 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=41.90dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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America

MultiView {Spectrum ] Spectrum 2 1

RefLevel 16.00 dBm Offset 16.90dB ® RBW 1 MHz Compatible R&S FSV
& Att 20dB ® SWT 1ms ® VBW 3 MHz _Mode Auto Sweep

Count 100/100

1 Frequency Sweep
M1[1] | -23.84 dBm

4835000 GHy.

AL e

691 DE 1.0 MHz Span 10.0 MHz
e ——

CF 2.4835 GHz
29.07.2017
W eani27

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... @ERRRRRRN

1t/4-DQPSK Non-Hopping High Channel (2480 MHz Peak)
Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause
12.2.4 of KDB558074
Measured Peak =-23.84 dBm, since antenna gain is 2.3 dBi then EIRP is -21.54 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8

Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm
D = specific measurement distance in meters

Eis therefore =(-23.84 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=73.71 dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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MultiView -~ Spectrum 1

SGL

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FsvV
& Att 20dB ® SWT 5 ms ® VBW 3 MHz _Mode Auto Sweep
1 Frequency Sweep

M1[1]

Count 100/100

-48.82 dBm
7.48350000 GH 2z

WUIMI II ﬂ I |

CF 2.4835 GHz 5000 pts 1.0 MHz
——

Span 10.0 MHz
e ——

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v]

Date:29.JUL2017 16:38:220

Ready

1t/4-DQPSK Non-Hopping High Channel (2480 MHz Average)

e 29.07.2017
16:38:19

®

America

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-49.97 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=47.58dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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America

MultiView | Spectrum 1 E]

RefLevel 16.00 dBm Offset 16.90 dB ® RBW 100 kHz Compatible R&S FSy

Att 9dB SWT 41.84ps(~7.2ms) ® VBW 300 kHz _Mode Auto FFT
1 Frequency Sweep

TPKMax = 2PK CIrw

D2[1] -40.24 dB
10 d -2.5040 MHz.
M1[1] 1.21 dBm
(28 4
2.4020690 GHz,
od SN —

D2
40 df —
——
[ —]
—
-6bomr—"]
=60 df
=70 df

APUAN A WA A VAVI N YN LA N A Vel
T e ATmir AR A WA R TN

691 pts 1.0 MHz Span 10.0 MHz
——
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Measuring... @NMANAAND At 29'1[;7_'525[_';;

Date:29.JUL2017 15:58:39

8DPSK Hopping lower band edge (2402 MHz)

Multiview | Spectrum @
Ref Level 16.00 dBrm  Offset 16.90dB ® RBW 100 kHz Compatible R&S FSY

Att 9dB  SWT 41.84 us (~7.2 ms) ® VBW 300 kHz _Mode Auto FFT
1 Frequency Sweep

TPk Ma 2PKCIrw
D2[1] -40.52 dB
104 -2.5040 MHz
M1[1] 1.40 dBm
1
2.4020690 GHz
od VN

i

T

J{AJ 1
i

e
-40

/ iR
AN AW ANAY /\[\/\N
P T

CF 2.4 GHz 691 pts 1.0 MHz Span 10.0 MHz
ML A
J | Temperature deviation from self alignment. Gonsider 0.3 dB additional level uncertainty. =] Measuring... WEANRANAN e 29072017

Date:29.JUL 2017 16:08:50

8DPSK Non-Hopping lower band edge (2402 MHz)
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America
MultiView {Spectrum ] Spectrum 2 1
RefLevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSV
o Att 20 dB ® SWT 1ms ® VBW 3 MHz _Mode Auto Sweep Count 100/100
1 Frequency Sweep
M1[1] | -24.29 dBm

10 4835140 GHz
L

o

10

e [

LMM
30
Ao

O T T S G G T

CF 2.4835 GHz
——

691 pts 1.0 MHz
—
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level inty. v]

Span 10.0 MHz
e ——
e 20-07.2017

17:21:35

Date:29.JUL2017 172135

8DPSK Hopping High Channel (2480 MHz Peak)

Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause
12.2.4 of KDB558074

Measured Peak =-24.29 dBm, since antenna gain is 2.3 dBi then EIRP is -21.99 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8

Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm
D = specific measurement distance in meters

E is therefore =(-24.29 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=73.26dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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America
MultiView | Spectrum @[Spectrum 2 @1
Reflevel 16.00dBm  Offset 16.90dB ® RBW 1 MHz Compatible  R&S FSV SGL
o Att 20dB © SWT 5 ms ® VBW 3 MHz _Mode Auto Sweep Count 2000/2000

1 Frequency Sweep

10 2.48358800-GHz

o
10
bt e g
- WWMN“
30 !
il

'M ML
AR RUTR AT
80
70 d
80 d
CF 2.4835 GHz 5000 pts 1.0 MHz, Span 10.0 MHz
SR e r——
] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty. v] Ready [TTTTTTTT] Ern zgity.z:)zt_l;g

Date:29.JUL2017 172236

8DPSK Hopping High Channel (2480 MHz Average)

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-54.33 + 2.0 dbi) dBm — (20log 3 meters) + 104.8
=43.22dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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America

MultiView {Spectrum ] Spectrum 2 1

RefLevel 16.00 dBm Offset 16.90dB ® RBW 1 MHz Compatible R&S FSV
& Att 20dB ® SWT 1ms ® VBW 3 MHz _Mode Auto Sweep

Count 100/100

1 Frequency Sweep
M1[1] | -23.94 dBm

4835000 GHy.

T (TR [

CF 2.4835 GHz 691 pts 1.0 MHz Span 10.0 MHz
ST s 220 10,0 Mtz )
) Measrng.. WRLLL e 20072007

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty.

8DPSK Non-Hopping High Channel (2480 MHz Peak)
Upper Band Edge (in Restricted Band) measurement using Peak Power measurement procedure as per Clause
12.2.4 of KDB558074
Measured Peak =-23.94 dBm, since antenna gain is 2.3 dBi then EIRP is -21.64 dBm. Electric field
strength in dBuV/m is then calculated using the formula:

E = EIRP -20logD + 104.8

Where: E = electric field strength in dBuV/m
EIRP = equivalent isotropic radiated power in dBm
D = specific measurement distance in meters

Eis therefore =(-23.94 + 2.3 dbi) dBm — (20log 3 meters) + 104.8
=73.61 dBuV/m @ 3 meters (Complies with 74 dBuV/m Peak limits)
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MultiView -~ Spectrum

|

®

America

Ref Level 16.00 dBm Offset 16.90 dB ® RBW 1 MHz Compatible R&S FsvV
& Att 20dB ® SWT
1 Frequency Sweep

5 ms ® VBW 3 MHz _Mode Auto Sweep

7.48350000 GH 2z

AL i

CF 2.4835 GHz
——

5000 pts

1.0 MHz

] [ Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty.

Span 10.0 MHz
e ——

Date:29.JUL2017 16:39:04

v] Ready [T X zgi[g;";_'éz

8DPSK Non-Hopping High Channel (2480 MHz Average)

Upper Band Edge (in Restricted Band) measurement using Trace averaging across on and off times of
the EUT transmissions followed by duty cycle correction as per Clause 12.2.5.2 of KDB558074

E is therefore =(-47.34 + 2.0 dbi) dBm — (20log 3 meters) + 104.8
=50.21dBuV/m @ 3 meters (Complies with 54 dBuV/m Average limits)
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2.8.3
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2.8.5

2.8.6

2.8.7

America

SPURIOUS RF CONDUCTED EMISSIONS

Specification Reference

Part 15 Subpart C §15.247(d) and RSS-247 5.5

Standard Applicable

(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)).

Equipment Under Test and Modification State

Serial No: EMC Sample 1 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

September 15, 2017 / IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.1°C
Relative Humidity 49.1%
ATM Pressure 98.7 kPa

Additional Observations

e Thisis a conducted test.

e A TDF factor was used to compensate for the external attenuator, connector and cable used within
the frequency band.

e Spanisfrom 9 kHz up to 26.5GHz (to cover 10" harmonic of the High Channel).

e  Sweep point setting of the spectrum analyzer is set to maximum (32001).

e RBW s 100 kHz, VBW is > RBW.

e Sweep is auto, detector is peak.
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e Traceis max hold.
[ )

e Limitis 20dBc.

2.8.8 Test Results

See attached tables and plots.

MultivView - Spectrum

RefLevel 13.00 dBm

23dB  SWT 265 ms ® VBW 300 kHz Mode

Trace allowed to stabilize. Maximum spurious emission compared to limit.

America

S RBW 100 kHz Compatible  R&G FSV
Auto Sweep

1Pk Mas

M1[1]
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2Pk Clrw
8.85 dBm.
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1 Frequency Sweep
1
w0d
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Span 26499991 GHz

32001 pts 2.65 GHz

W 29.07.2017

CF 13.2500045 GHz
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| measuring... @EARRRRRD

Date:29.JUL2017 19:3327

GFSK Low Channel (2402MHz)

19:33:27
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America
MultiView -~ Spectrum 1

Ref Level 13.00 dBm ® RBW 100 kHz Compatible R&S FSY
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23dB  SWT 265 ms ® VBW 300 kHz Mode AL Sweep
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Date:29.JUL2017 19:34:50

GFSK Mid Channel (2440MHz)

Multiview | Spectrum 1
Ref Level 13.00 dBm © RBW 100 kHz Compatible  R&S FSY

Att 23dB  SWT 265 ms ® VBW 300 kHz Mode
TDF

1 Frequency Sweep
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Date:29.JUL2017 19:35:57

GFSK High Channel (2480MHz)
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America

MultiView -~ Spectrum 1

Ref Level 13.00 dBm ® RBW 100 kHz Compatible R&S FSY
Att 23dB  SWT 265 ms ® VBW 300 kHz Mode AL Sweep
TDF

1 Frequency Sweep
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CF 13.2500045 GHz

32001 pE 2.65 GHZ

Spﬂn 26.499991 GHz

i 29.07.2017
| Moasuring... WNAMNAANY [ oo

Date:29.JUL2017 19:36:43

1t/4-DQPSK Low Channel (2402MHz)

Multiview | Spectrum
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n/4-DQPSK Mid Channel (2440MHz)
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America

MultiView -~ Spectrum 1
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Date:29.JUL2017 19:38:31

1t/4-DQPSK High Channel (2480MHz)

MultiView | Spectrum 1 @
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8DPSK Low Channel (2402MHz)
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MultiView -~ Spectrum 1
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Att 23dB SWT 265ms ® VBW 300 kHz Mode Auto Sweep
TDF
1 Frequency Sweep
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8DPSK Mid Channel (2440MHz)

Multiview | Spectrum 1

Ref Level 13.00 dBm ® RBW 100 kHz Compatible R&S FsY
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8DPSK High Channel (2480MHz)
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2.91

2.9.2

293

294

295

2.9.6

29.7

America

CABINET/CASE RADIATED EMISSIONS

Specification Reference

ANSI C63.10-2013 Clause 11.12.2.1 and RSS-Gen 8.9/ 8.10

Standard Applicable

Antenna-port conducted measurements may also be used as an alternative to radiated measurements
for determining compliance in the restricted frequency bands requirements. If conducted
measurements are performed, then proper impedance matching must be ensured and an additional
radiated test for cabinet/case emissions is required.

Equipment Under Test and Modification State

Serial No: EMC Sample 1 /Test Configuration C

Date of Test/Initial of test personnel who performed the test

September 20, 2017/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 26.5 °C
Relative Humidity 43.5%
ATM Pressure 98.6 kPa

Additional Observations

e Thisis a radiated test. The spectrum was searched from 30MHz to the 10t harmonic.
e There are no emissions found that do not comply to the restricted bands defined in FCC Part 15

Subpart C, 15.205 or Part 15.247(d).

e  Only noise floor measurements observed above 18GHz.
e Measurement was done using EMC32 automated software. Reported level is the actual level with all

the correction factors factored in. Correction Factor column is for informational purposes only. See
Section 2.9.8 for sample computation.
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29.9 Test Results
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2.9.8 Sample Computation (Radiated Emission)
Measuring equipment raw measurement (dbpV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3
Correction Factor (dB) Asset#t 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2
Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8
See attached plots.
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2.9.10 Test Results Below 1GHz (Worst Case: Mid Channel)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

1 FCC.Part.15.Class B-Electric Field- Strength-QP

Level in dBuV/m
N
o

|
307 ; S
T TTTL T i
1 ¢ A f“‘*.‘u'.l"t\w'ww'm i *
1 LeMoaydpe
205 \/\ L 4 ? i AR
¢ [1 . pavi
+ . v APt Y
101
0 t t t t t t t t t t t t t 1
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

—— FCC Part 15 Class B Electric Field Strength QP [..\ EMI radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]

Quasi Peak Data

30.320000 18.0 1000.0 120.000 365.0 H 62.0 -6.1 22.0 40.0
48.558878 13.8 1000.0 120.000 100.0 \ 238.0 -14.2 26.2 40.0
70.981643 18.4 1000.0 120.000 400.0 \ 160.0 -17.0 21.6 40.0
89.156633 25.4 1000.0 120.000 100.0 \ 1.0 -16.1 18.1 43.5
122.586613 16.4 1000.0 120.000 100.0 \ 250.0 -15.9 27.1 43.5
199.998236 20.3 1000.0 120.000 100.0 \ 95.0 -12.0 23.2 43.5

Test Notes: Only worst-case channel presented for spurious emissions below 1GHz.
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2.9.11 Test Results Above 1GHz (Worst Case: Mid Channel)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1 FCC.Part.-15.Class B Electric-Field -Strength.PK-above - 1GHz

Level in dBuV/m
a1
<
L 4
*
4
*

0 + + + + + + + —t |
1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
Meas. . . . . ..
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz2) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1330.966667 47.8 1000.0 1000.000 343.1 \ 13.0 -5.1 26.1 73.9
1535.333333 55.1 1000.0 1000.000 103.7 H 200.0 -5.5 18.8 73.9
2653.366667 56.8 1000.0 1000.000 156.6 \ 206.0 -0.6 17.1 73.9
3070.800000 50.2 1000.0 1000.000 122.7 \ 278.0 0.8 23.7 73.9
3332.933333 49.0 1000.0 1000.000 103.7 \ 71.0 1.1 24.9 73.9
3988.066667 48.0 1000.0 1000.000 99.7 \ 136.0 2.7 25.9 73.9
6000.500000 51.0 1000.0 1000.000 341.1 \' 170.0 6.4 22.9 73.9
16943.733333 54.2 1000.0 1000.000 302.2 H 88.0 23.0 19.7 73.9
Average Data
Frequency Average “'Il'li?::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz2) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1330.966667 34.2 1000.0 1000.000 343.1 \' 13.0 -5.1 19.7 53.9
1535.333333 53.7 1000.0 1000.000 103.7 H 200.0 -5.5 0.2 53.9
2653.366667 36.6 1000.0 1000.000 156.6 Vv 206.0 -0.6 17.3 53.9
3070.800000 45.8 1000.0 1000.000 122.7 Vv 278.0 0.8 8.1 53.9
3332.933333 324 1000.0 1000.000 103.7 \' 71.0 1.1 21.5 53.9
3988.066667 32.6 1000.0 1000.000 99.7 Vv 136.0 2.7 21.3 53.9
6000.500000 43.2 1000.0 1000.000 341.1 Vv 170.0 6.4 10.7 53.9
16943.733333 41.4 1000.0 1000.000 302.2 H 88.0 23.0 12.5 53.9

Test Notes: Only worst-case channel presented for spurious emissions Above 1GHz.
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number . . Cal Due
(SDGE/SDRB) Test Equipment Type Serial Number Manufacturer Cal Date Date
Antenna Conducted Port Setup
RadiPower 14100048SNOO
1
7606 USB RF Power Sensor RPR3006W 8 DARE!! Instruments 11/30/16 11/30/17
7582 Signal/Spectrum Analyzer FSW26* 101614 Rhode & Schwarz 10/26/16 10/26/17
8871 20dB Attenuator CAT-20 N/A MCL HAT-20 04/26/17 04/26/18
Radiated Test Setup
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 11/06/15 11/06/17
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 10/07/16 10/07/17
1016 Pre-amplifier PAM-0202 187 PAM 02/09/17 02/09/18
1051 Double-ridged waveguide 3115 9408-4329 EMCO 07/17/17 07/17/18
horn antenna
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 07/13/17 07/13/18
8628 Pre-amplifier QLJ 01182835-JO 8986002 QuinStar Technologies Inc. 02/09/17 02/09/18
Miscellaneous
6708 Multimeter 34401A US36086974 Hewlett Packard 07/05/17 07/05/18
7554 Barometer/Temperature/Hu | jor,y 0400706 Omega 01/17/17 01/17/18
midity Transmitter
- Test Software EMC32 V8.53 Rhode & Schwarz N/A
- Test Software RadiMotion V2014.2.3 Dare Instruments N/A
*Note: Date was not set-up in FSW26
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.21 Radiated Measurements (Below 1GHz)

3.2.2

3.2.

Receiver/Spectrum Analyser Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Triangular 3.52 1.44 2.07
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.68

Coverage Factor (k): 2

Expanded Uncertainty: 3.36

Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Triangular 3.00 1.22 1.50
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.49

Coverage Factor (k): 2

Expanded Uncertainty: 2.99

3 Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.34 0.20 0.04
Cables Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 0.50 0.29 0.08
Combined Uncertainty (uc): 0.39
Coverage Factor (k): 1.96
Expanded Uncertainty: 0.76
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SECTION 4

DIAGRAM OF TEST SETUP
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41 TEST SETUP DIAGRAM

Antenna mast capable
of 4.0 meters elevation

Antenna Center Paint
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America

Semi-Anechoic chamber
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m

PC running Receiver/Spectrum
automated software Analyzer

0.8 meters

Turntable

Radiated Emission Test Setup (Below 1GHz)
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PC running Receiver/Spectrum
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Radiated Emission Test Setup (Above 1GHz)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TOV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

N

A2LA Cert. No. 2955.13

American National Standards Institute @ I E E E
®
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