ompliance KA
orldwide [EcoReDiTED)

COMPLIANCE WORLDWIDE INC.
TEST REPORT 171-17

In Accordance with the Requirements of

Federal Communications Commission 47 CFR Part 15.519, Subpart F
Technical Requirements for Hand Held UWB Systems

Issued to

Wiser Systems, Inc.
1017 Main Campus Drive, Suite 2300
Raleigh, NC 27606 USA
919-833-8253

For the
Handheld Tag
Model: TAGV1.0

FCC ID: 2AGZM-B01017

Report Issued on May 31, 2017

Tested By

ﬁf&t "

-
Larry K. Stllllngso

Reviewed By

(/"/3),4.-__ A m%

Brian F. Breault

This test report shall not be reproduced, except in full, without written permission from Compliance Worldwide, Inc.

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance KA
orldwide [RcCREDITED)
Test Number: 171-17 Issue Date: 5/31/2017

Table of Contents

R Teto] o L PP PSPPPPPPPPP 3
2. Product Details........cooo i 3
D Y =T 0 = Tt (U =Y O PP OP RS 3
2.2, MOAEI NUMDET ...t e e e e e e e e e e e e ns 3
2.3, Serial NUMDET ..ot e e e e e e e e e e s e e e e e e e e e annnes 3
D T =TT o] 1o ) o 3
2.5, POWET SOUIMCE....uuuiii ettt e e e e ettt e e e e e e e e ettt e e e e e e eeesraaaeeas 3
2.6. HardWare REVISION ..........uueiiiiiiiiiti e e e 3
2.7. SOftWAIrE REVISION ...t e e 3
2.8. MOAUIALION TYPE..iiiiiiiiiiie ittt e e e e e e e e e e e e e nnes 3
2.9. Operating FrEQUENCY ..........uuiiiiiiiiiiiiiiiiiiiiiiiiiiteiieeeraeaae e rar aa—aaarraaeaaaraaanaaaasaansnannanns 3
2.10. EMC MOiIfICAtIONS ...ttt e e e e e e e e e e e e e e annnes 3
3. Product ConfiQUIration ..........ooeiiiiiiiiie et e e e 3
3.1. Operational Characteristics & Software ... 3
B T2 Y U I I o = T o =T P 3
BTG TR W] o] oo o A =Lo (U] 0] 1 41=T o | AP PPPPPPPPPPRPPPPNS 3
B I 1= BT | o PR 4
3.5. EUT Orientation Diagram...........coooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessessssssssssssssssnennnes 4
4. Measurements Parameters...........ooo 5
4.1. Measurement Equipment Used to Perform Test.............iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 5
4.2. Measurement & EQUIPMENT SELUP .....uvvviiiiiiiiiiiiiiiiiiiiiiii e 6
4.3. MeasuremMeNnt PrOCEAUIE............uu ittt 6
4.4. Measurement UNCErtainty ..........oooiiiiiiiiiie e 6
5. MeasuremMeNnt SUMMAIY .........ccuuuiiiiiieei et e e e e e e e e e e eeeeeeeaaaas 7
6. Measurement Data...........oooooiiiiiiii 8
6.1. Antenna ReqUIrEMENt .........ooiiiii e 8
6.2. Operational ReqQUIremMENtS .........oooiiiiiiiiiiii e 9
6.3. UWB BandWidth ...........ueiiiiiiiieieee et e e e e e e e e e e 11
6.4. Spurious Radiated Emissions below 960 MHz.................ccccco i, 23
6.5. Spurious Radiated Emissions above 960 MHz................ccoooiiiiiiiiiiiiicee e, 30
6.6. Spurious Radiated Emissions in the GPS Bands.............cccccciviiiiiiiiiiiiiiiiiieeeeeeee, 45
6.7. Radiated Emissions of UWB TranSmiSSiON...........ccoouiiiiiiiiiiiiieeeeiiiieeeee e 48
6.8. Peak Emissions in a 50 MHz Bandwidth...................ccccc 61
6.9. Conducted Emissions Test Setup ... 74
6.10. Public Exposure to Radio Frequency Energy Levels .........ociiiiiiiiiiiiiicien e, 75
7. Test Site DeSCIiPtON ..o 77
8. TS IMAGES ...ttt e e e e e e e e e e e e e e e e e e e 78
8.1. Spurious and Harmonic Emissions - 10 kHzto 1 GHz Front ..., 78
8.2. Spurious and Harmonic Emissions - 10 kHz to 30 MHz Rear.........ccccccevvvvvvveeneeennee. 79
8.3. Spurious and Harmonic Emissions - 30 MHz to 1 GHz Rear............cccccvveeeiii, 80
8.4. Spurious and Harmonic Emissions - Above 1 GHz Front ...........ccooooiiiiiieen 81
8.5. Spurious and Harmonic Emissions - 1t0 18 GHz Rear..................ccccco 82
8.6. Spurious and Harmonic Emissions - 18 to 40 GHz Rear ......c....cccooooiiiiiiiiiieenennnnnn, 83
Page 2 of 77

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance &

orldwide [EcoReDiTED)

Test Number: 171-17 Issue Date: 5/31/2017

1. Scope

This test report certifies that the Wiser Systems Handheld Tag as tested, meets the FCC Part 15,
Subpart F requirements. The scope of this test report is limited to the test sample provided by the
client, only in as much as that sample represents other production units. If any significant changes
are made to the unit, the changes shall be evaluated and a retest may be required

2. Product Details

2.1
2.2.
2.3.

2.4,

2.5,
2.6.
2.7.
2.8.

2.9.

Manufacturer: Wiser Systems, Inc.
Model Number: TAGV1.0
Serial Number: Pre production
S RRLT Locator System leverages new advances in Ultra-Wideband
Description: . ; . L
technology to deliver low cost/high accuracy, real-time localization.
Power Source: 3.0 VDC (CR2032 Lithium)
Hardware Revision: N/A
Software Revision: N/A
Modulation Type: Pulse Modulation, Frequency Hopping
3.993 GHz Center Frequency Nominal (Channel 2 — 500 MHz BW,
Operating Frequencies: Channel 4 — 900 MHz BW)

6489.5 GHz Center Frequency Nominal (Channel 5 — 500 MHz BW)

2.10. EMC Modifications: None

3. Product Configuration
3.1 Operational Characteristics & Software

3.2.

3.3.

Hardware Setup:
Connect the Wiser USB Dongle to a laptop computer via USB. Place a battery into the
handheld tag.

Using the software tool configure the USB dongle to transmit on Channel 2 (16M or 64M PRF),
Channel 4 (16M or 64M PRF) or Channel 5 (16M or 64M PRF) using data rates of 110 kbps or
6.8 Mbps.

EUT Hardware
Manufacturer | Model/Part #/ Options | Serial Number Input Freq Description/Function
Volts (Hz)
Wiser Systems TAGV1.0 Pre production 3.0 DC Handheld Tag
Support Equipment
Manufacturer | Model/Part #/ Options | Serial Number | 'MPUt | Freq Description/Function
Voltage| (Hz)
Wiser Systems USB Dongle n/a 5.0 DC | For setting up the DUT operation.
Dell Laptop 120 60 | For controlling the USB Dongle

Page 3 of 77

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance
orldwide EcerebrTED)

CERTIFICATE NUMBER: 1673.01

&

Test Number: 171-17 Issue Date: 5/31/2017

3. Product Configuration (cont.)
3.4. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

___________________ 3meters’ ___ ,l:j]j

HP 8449B
or Miteq2
Preamp
|
R&S FSW26
Spectrum
Analyzer?

1 Measurement distance varies according
to the measurement being made.

2Equipment listed is representative of the

equipment used. See the test equipment
list for details.

3.5. EUT Orientation Diagram

In addition, the measurements were performed with the device in three orthogonal
positions in accordance with ANSI C63.10-2013, sections 5.10.1, 6.4.6 and Annex H.
The three orthogonal axes were defined as follows:

X-Axis Y-Axis Z-Axis

X Axis  Flat on Table Clip of unit is facing the antenna at 0°
Y Axis  On Edge on Table Top/Face of unit is facing the antenna at 0°
Z Axis  Sideways on Edge Top/Face of the unit is facing the antenna at 0°
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due Interval
EMI Receiver 9 kHz to 7 GHz Rohde & Schwarz ESR7 101156 7/23/2017 2 Years
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 7/23/2017 2 Years
Spectrum Analyzer 10 Hz to 40 GHz Rohde & Schwarz FSVR40 100909 7/23/2017 2 Years
Spectrum Analyzer 3 Hz to 26.5 GHz Rohde & Schwarz FSW26 102044 12/7/2018 2 Years
Biconilog Antenna 30 MHz to 2 GHz Sunol Sciences JB1 A050913 6/3/2019 3 Years
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 10/26/2018 | 2 Years
AFS3-
Preamplifier 100 MHz to 7 GHz Miteq 00100200- 988773 6/2/2017 1 Year
10-15P-4
AMF-7D-
Preamplifier 100 MHz to 18 GHz Miteq 00101800- 1953081 6/1/2017 1 Year
30-10P

Preamplifier 2 to 12 GHz JCA ifﬁ“g{ 7087S 6/2/2017 | 1 Year
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 7/22/2017 2 Years
Preamplifier 18 to 40 GHz Avantek AWT-40039 | FM22038832 6/2/2017 1 Year
Horn Antenna 960 MHz to 18 GHz ETS-Lindgren 3117 00143292 2/22/2019 3 Years
Horn Antenna 18 to 40 GHz Com Power AH-840 101032 2/24/2018 2 Years
High Pass Filter 8 to 18 GHz Micro-Tronics HPM50107 G036 6/1/2017 1 Year
Barometer Control Company 4195 Cal ID# 236 10/8/2017 2 Years

"ESR7 Firmware revision: V2.28,SP1  Date installed: 9/2/2016 Previous V2.26, installed 8/15/2014.

2 FSV40 Firmware revision: V2.30 SP4, Date installed: 5/4/2016 Previous V2.30 SP1, installed 10/22/2014.

®FSVR40 Firmware revision: V2.23, Date installed: 10/20/2014 Previous V1.63 SP1, installed 8/28/2013.

* FSW26 Firmware revision: V2.50, Date installed: 9/12/2016 Previous V2.40, installed 5/4/2016.
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4. Measurements Parameters (continued)
4.2. Measurement & Equipment Setup

3/28/2017, 3/29/2017, 4/14/2017,
4/17/2017, 4/18/2017, 4/24/2017,
Test Dates: 4/25/2017, 4/26/2017, 4/27/2017,
5/12/2017, 5/15/2017, 5/16/2017,
5/17/2017, 5/18/2017, 5/19/2017

Test Engineers: Brian Breault, Larry Stillings
Normal Site Temperature (15 - 35°C). 21.6

Relative Humidity (20 -75%RH): 35

Frequency Range: 10 kHz to 40 GHz
Measurement Distance: 3 Meters, 1 Meter, 0.3 Meter

200 Hz — 10 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz- Above 1 GHz

300 Hz — 10 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz

300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Detector Function: Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

4.3. Measurement Procedure
Test measurements were made in accordance FCC Parts 15.209, 15.519 Subpart F.

The test methods used to generate the data is this test report is in accordance with
ANSI C63.10:2013, American National Standard for Testing Unlicensed Wireless
Devices.

4.4. Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency (out of band) +1x1078

Radiated Emission of Transmitter to 100 GHz +4.55 dB

Radiated Emission of Receiver +4.55 dB

Temperature +0.91°C

Humidity +5%
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5. Measurements Summary

FCC Test
Test Requirement Rule Report Result Comment
Requirement | Section

Antenna Requirement 15.203 6.1 Compliant gcr:lt?:l:]rtfzr:;ganiw;?nt
Operational 15519 (a)(1) | 6.2 | Compliant
Requirements ' ’

. 15.503 (a) (d) .
UWB Bandwidth 15.519 (b) 6.3 Compliant
Radiated Emissions 15.519 (c) .
below 960 MHz 15.209 6.4 | Compliant
Radiated Emissions 15.519 (c) .
above 960 MHz 15.521 (d) 6.5 | Compliant
Radiated Emissions in .
GPS Bands 15.519 (d) 6.6 Compliant
RMS Power of UWB 15.519 (c) 6.7 Complaint
in a 1 MHz Bandwidth 15.521 (d) ’ P
Peak Emissions in a 15.519 (e) .
50 MHz Bandwidth 15.521 (g) 6.8 | Compliant
Conducted Emissions 15.207 6.9 Compliant th?efygol\?vered
Radio Frequency FCC OET .
Exposure Bulletin 65 6.10 Compliant
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6. Measurement Data
6.1. Antenna Requirement (15.203)

Requirement: An intentional radiator shall be designed to ensure that no antenna
other than that furnished by the responsible party shall be used with
the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply

Result: The antenna utilized by the device under test is a pcb surface mount
type.
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (a)(1))

Requirement: UWB device operating under the provisions of this section must be
hand held, i.e., they are relatively small device that are primarily hand
held while being operated and do not employ a fixed infrastructure.
UWB devices operating under the provisions of this section may
operate indoors or outdoors.

A UWB device operating under the provisions of this section shall
transmit only when it is sending information to an associated receiver.
The UWB intentional radiator shall cease transmission within 10
seconds unless it receives an acknowledgement from the associated
receiver that its transmission is being received. An acknowledgment
of reception must continue to be received by the UWB intentional
radiator at least every 10 seconds or the UWB device must cease
transmitting.

Result: Compliant, the EUT transmits a 1.28 mS burst of location information
every 11.865 seconds to an associated receiver.

6.2.1 Plot of Transmission

MultiView | Spectrum
Ref Level 100.00 dBuv/m ® RBW 50 MHz SGL
& Att 0dB ® SWT 2 ms ® VBW 20 MHz
TRG:VID TOF
1 Zero Span
D2[1] -2.73 dB
1.28247 ms
o0 dep/m MI1[1HE1.58 dBuv/m
-40 ns
1
80 dBpv/m "W“H “ .Mi‘ c el | i NN Ay w & H .
[ E-EBHY A ————TRG 70,000 dBpY M ‘ H I
60 dBpY/m
50 depv/m
40 depy/m
30 depv/m
20 depv/m
10 dBpv/m
TRG
CF 4.0 GHz 1001 pts 200.0 us
i Ready  WNNNNNNE w2

12:58:55 PM 05/18/2017
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (a)(1) continued)

6.2.2 Plot of Transmission Period

MultivView | Spectrum @
Ref Level 100.00 dBuv/m ® RBW S0 MHz SGL
= ALt 0dB ® SWT 155 @ VBW 380 MHz
TOF
1 Zero Span 1Pk Clrw
D2[1] 0.35dB
11.8650 s
90 depv/m M1[1]184.97 dBpV/m
i o2 645.0 ms
Ey
MWWMMMMW%WWWWWM ST DTSN P TR AN, S T
50 dBpv/m
40 dBpv/m
30 depv/m
20 dBpv/m
10 dBpy
CF 4.0 GH_Z 1001 pt-s 1.5s
1 reody  WENNENNNR  we

01:04:06 PM 05/18/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b))
Requirement: The UWB bandwidth of a device operating under the provisions of
this section shall be contained between 3,100 MHz and 10,600 MHz and at any
point in time, and has a fractional bandwidth equal to or greater than 0.20 or has a
UWB bandwidth equal to or greater than 500 MHz, regardless of the fractional
bandwidth.

6.3.1. Measurement Data — Values in GHz

fm The highest emission peak 3.9920

fL 10 dB below the highest peak 3.7423

fy 10 dB above the highest peak | 4.2507

fc Calculated: (fq +f.) /2 3.9965
Bandwidth Calculated: (f4 - f.) 0.5085
Fractional BW | Calculated: 2*(fy - f.) / (fy + ) 0.1272

6.3.2. Measurement Plot of 10 dB frequencies (Channel 2, 110 kbps, 16M PRF)

MultivView | Spectrum

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 101 ms ® WVBW 10MHz Mode Sweep
TOF

1 Frequency Sweep

M, M1[1] |[77.16 dBp¥/m
1 ) 3.992000 GHz

T AR TN,
N N L LA L
o8 sepv/m i A
o L in
¢ gapp Mﬂ WW’%

Aol ‘
|W MMM.M

45 dBpv/m

40 dBpv/m

35 dBpi/m

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 3.992 GHz 77.16 dBpV/m ndB 10.0 dB
Ti 1 3.7423 GHz £66.59 dBuv/m ndB down BW 508.50 MHz
T2 1 4.2507 GHz 67.28 dBuv/m ) Factor 7.9

——
a 05/12/2017

ﬂ ] Measuring... EEERRRRNN SRR

12:23:14 PM 05/12/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.3. Measurement Data — Values in GHz

fm The highest emission peak 3.9910

f 10 dB below the highest peak | 3.6813

fu 10 dB above the highest peak 4.2897

fc Calculated: (fy + f.) /2 3.9855
Bandwidth Calculated: (fy - f.) 0.6084
Fractional BW | Calculated: 2*(f, - f.) / (fy + f.) | 0.1527

6.3.4. Measurement Plot of 10 dB frequencies (Channel 2, 110 kbps, 64M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep T B

M1[1]|73.40 dBuVm
NJ*I 3.991000 GHz
1o copom o ML JJL Wl\nMJJWMJ il P J\fmﬂ il
s copvm vl I
T LI T U'Uw
ﬂmM MAM
60 dBpY/m it
Y M
| il I

75 dBpv/m

45 dBpv/m
40 depv/m
35 dBpv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 3.991 GHz 73.40 dBpV/m ndB 10.0 dB&

T1 1 3.6813 GHz 62.76 dBuv/m ndB down BW 608.40 MHz

T2 1 44,2897 GHz 63.14 dBuv/m Q) Factor 6.6

H ] Measuring... WRERRRANED e (s ggfslﬁs';zs':;;

02:56:26 PM 05/15/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.5. Measurement Data — Values in GHz

fm The highest emission peak 3.9680

fL 10 dB below the highest peak 3.7173

fu 10 dB above the highest peak | 4.2787

fc Calculated: (fy + f.) /2 3.9980
Bandwidth Calculated: (fy - f.) 0.5614
Fractional BW | Calculated: 2*(fy - f.) / (fu + f.) | 0.1404

6.3.6. Measurement Plot of 10 dB frequencies (Channel 2, 6.8 Mbps, 16M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep kW lew
M1[1] [70.62 dBpv/m
3.968000 GHz

75 dBpv/m

- N TITVLY, NI

o Vi RN
il e

45 dBpv/m
40 depv/m
35 dBpv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 3.968 GHz 70.62 dBpV/m ndB 10.0 dB&
T1 1 3.7173 GHz 60.74 dBuv/m ndB down BW 561.40 MHz
T2 1 4,.2787 GHz 60.62 dBuY/m Q) Factor 7.1
H ] Measuring... ERERRRNND djgh gg:";ﬁz:';zl':';;

02:06:32PM 05/12/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.7. Measurement Data — Values in GHz

fm The highest emission peak 3.9920

fL 10 dB below the highest peak 3.7333

fu 10 dB above the highest peak | 4.2777

fc Calculated: (fq +f.) /2 4.0055
Bandwidth Calculated: (f4 - f.) 0.5444
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.1359

6.3.8. Measurement Plot of 10 dB frequencies (Channel 2, 6.8 Mbps, 64M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep kW lew
M1[1][72.21 dBpv/m
3.992000 GHz

75 dBpv/m

20 ey - PR )
— L A T
1h "w

60 dBpv/m \’W' ¥
55 dBpv/] W
| M it

S v UUM‘M

=
i

45 dBpv/m
40 depv/m
35 dBpv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 3.992 GHz 72.21 dBpV/m ndB 10.0 dB&
T1 1 3.7333 GHz 62.05 dBuv/m ndB down BW 544.50 MHz
T2 1 4.2777 GHz 62.17 dBuv/m Q) Factor 7.3
H ] Measuring... ERERRRNND djgh gg:fsl;';zaupl;

03:58:38 PM 05/15/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.9. Measurement Data — Values in GHz

fm The highest emission peak 4.0510

fL 10 dB below the highest peak 3.5162

fy 10 dB above the highest peak | 4.4948

fc Calculated: (fy + f.) /2 4.0055
Bandwidth Calculated: (fy - f.) 0.9785
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.2443

6.3.10. Measurement Plot of 10 dB frequencies (Channel 4, 110 kbps, 16M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep

M1[1]{71.11 dBpv/m

4.051000 GHz

75 dBpv/m

S i
e b

50 cBpv/m W { W
s cem— Wﬁﬂm

40 depv/m
35 dBpv/m
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 4.051 GHz 71.11 dBpV/m ndB 10.0 dB&
T1 1 3.5162 GHz 61.23 dBuv/m ndB down BW 978.50 MHz
T2 1 4.4948 GHz 61.29 dBuv/m Q) Factor 4.1
H ] Measuring... EEERRRRAN s gifslls:';zaupl;

04:51:38 PM 05/15/2017
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.11. Measurement Data — Values in GHz

fm The highest emission peak 3.9950

fL 10 dB below the highest peak 3.5232

fy 10 dB above the highest peak | 4.4828

fc Calculated: (fy + f.) /2 4.0030
Bandwidth Calculated: (fy - f.) 0.9595
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.2397

6.3.12. Measurement Plot of 10 dB frequencies (Channel 4, 110 kbps, 64M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep kW lew
M1[1][70.73 dBpv/m
3.995000 GHz

75 dBpv/m

70 dBpi/m

55 dBpv/m |4 WWMI il : |
N e O

55 dBpv/m ¥ }h
50 dBpY/m WJ\H‘J‘W ,}
sscopvm L W\%

40 depv/m
35 dBpv/m
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 3.995 GHz 70.73 dBpV/m ndB 10.0 dB&
T1 1 3.5232 GHz 60.39 dBuv/m ndB down BW 959.50 MHz
T2 1 4.4828 GHz 60.29 dBuv/m Q) Factor 4.2
H ] Measuring... WRERRRANED e (s gglllfﬁu;;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.13. Measurement Data — Values in GHz

fm The highest emission peak 3.7831

fL 10 dB below the highest peak 3.5272

fy 10 dB above the highest peak | 4.4768

fc Calculated: (fy + f.) /2 4.0020
Bandwidth Calculated: (fy - f.) 0.9495
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.2373

6.3.14. Measurement Plot of 10 dB frequencies (Channel 4, 6.8 Mbps, 16M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep kW lew
M1[1][69.16 dBpv/m

3.783100 GHz
75 dBpv/m

- N IR
—— T

40 depv/m
35 dBpv/m
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 3.7831 GHz 69.16 dBpV/m ndB 10.0 dB&

T1 1 3.5272 GHz 59.15 dBuv/m ndB down BW 949.50 MHz

T2 1 4.4768 GHz 58.99 dBuv/m Q) Factor 4.0

H ] Measuring... WRERRRANED e (s ggf:f'"nzu':;;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.15. Measurement Data — Values in GHz

fm The highest emission peak 4.1459

fL 10 dB below the highest peak 3.5202

fu 10 dB above the highest peak | 4.4278

fc Calculated: (fy + f.) /2 3.9740
Bandwidth Calculated: (f4 - f.) 0.9076
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.2284

6.3.16. Measurement Plot of 10 dB frequencies (Channel 4, 6.8 Mbps, 64M PRF)

Multiview | Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep

M1[1]{71.75 dBpv/m
4.145900 GHz

o T
B e/ M*‘ﬂv" r W‘IWM WWWW’W |Wl
- e

55 dBpv/m W } “
50 cBpv/m i w |
o WWW

40 depv/m
35 dBpv/m
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 4.1459 GHz 71.75 dBpV/m ndB 10.0 dB&
T1 1 3.5202 GHz 61.72 dBuv/m ndB down BW 907.50 MHz
T2 1 84,4278 GHz 60.72 dBuv/m Q) Factor 4.6
H ] Measuring... WRERRRANED e (s g;l;f'?zu;;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.17. Measurement Data — Values in GHz

fm The highest emission peak 6.4890

f 10 dB below the highest peak | 6.2353

fy 10 dB above the highest peak | 6.7537

fc Calculated: (fy + f.) /2 6.4945
Bandwidth Calculated: (fy - f.) 0.5185
Fractional BW | Calculated: 2*(fy - f.) / (fy + ) 0.0798

6.3.18. Measurement Plot of 10 dB frequencies (Channel 5, 110 kbps, 16M PRF)

MultivView | Spectrum @

Ref Level 80,00 dBuv/m @ RBW 1 MHz
& ALt 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep kK View
M1[1] [73.86 dBpv/m

M1 6.489000 GHz

75 dBpv/m

70 dBpv/m AWW lr&rhwvﬂvmb"m ‘AM’M UEVMWMV h\\jvnmwﬂwﬂ

&85 dBpv/m W‘w\h |
S Y e
| "’WVJ}( Mdﬂln

55 dapv/...w V W WM
50 dep/g M
MEJM il

40 depv/m
35 dBpv/m
CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | ¥-Value | ¥-Value | Function Function Result |

M1 1 6.489 GHz 73.86 dBpV/m ndB 10,0 dB

T1 1 6.2353 GHz 64.20 dBpv/m ndB down BwW 518.50 MHz

T2 1 6.7537 GHz 62.71 dBpuv/m Q) Factor 12.5

ﬂ } Measuring... EERRRRRNN 's gif;;'%upl;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.19. Measurement Data — Values in GHz

fm The highest emission peak 6.4870

fL 10 dB below the highest peak 6.2173

fy 10 dB above the highest peak | 6.7448

fc Calculated: (fy + f.) /2 6.4811
Bandwidth Calculated: (fy - f.) 0.5275
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.0814

6.3.20. Measurement Plot of 10 dB frequencies (Channel 5, 110 kbps, 64M PRF)

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB  SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep =
M1[1] |72.21 dBp¥/m
6.487000 GHz

75 dapv/m I
70 dpv/m W I\WVWA'IWAWMIJ\}L ll wﬁUUulllhwrﬂumk Al% ;LW WU’HUIIUA
55 dBpv/m _ Mﬁu.uhwwwu MU}

a0 depv/m [WWJ\I i HUW

55 dapv/m W)” : h
50 dBpv/m 'M
40 dapv/m
a5 depv/m
CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 6.487 GHz 72.21 dBpV/m nde 10.0 dB
T1 1 5.2173 GHz 62.36 dBuv/m ndB down BW 527.50 MHz
TZ 1 5.7448 GHz 62.60 dBuv/m ) Factor 12.3
]-[ } Measuring... BENRERRAN s 33!2157-,2?;”;;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.21. Measurement Data — Values in GHz

fm The highest emission peak 6.4640

fL 10 dB below the highest peak 6.2173

fu 10 dB above the highest peak | 6.7488

fc Calculated: (fy + f.) /2 6.4831
Bandwidth Calculated: (fy - f.) 0.5315
Fractional BW | Calculated: 2*(fy - f.) / (fy + ) 0.0820

6.3.22. Measurement Plot of 10 dB frequencies (Channel 5, 6.8 Mbps, 16M PRF)

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB  SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep =
M1[1] |66.61 dBpV/m
6.464000 GHz

75 dBpv/m

70 dBpv/m

65 dey/im LV

60 depv/m - ‘mu“wwnw ,V'”M,mw W WMMWWM ff“m

< douv/m fuy mf“ﬂ % b

| e W M‘M ““W“
" AT

40 dapv/m
a5 depv/m
CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |

M1 1 6.464 GHz 66.61 dBpV/m nde 10.0 dB

T1 1 5.2173 GHz 56.42 dBpv/m ndB down BW 531.50 MHz

TZ 1 5.7488 GHz 55.59 dBpv/m ) Factor 12.2

]-[ } Measuring... BENRERRAN s gg{';;"ﬂi”;;
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.23. Measurement Data — Values in GHz

fm The highest emission peak 6.3332

fL 10 dB below the highest peak 6.2303

fu 10 dB above the highest peak | 6.7478

fc Calculated: (fy + f.) /2 6.4891
Bandwidth Calculated: (fy - f.) 0.5175
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.0797

6.3.24. Measurement Plot of 10 dB frequencies (Channel 5, 6.8 Mbps, 64M PRF)

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB  SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep =
M1[1] |70.45 dBp¥/m
6.333200 GHz

75 dBpv/m

1o dopin L2 : A

&g da“\;,, . | .\W JMQMWMWW qum wl,vuwn

50 depv/m %’LWW M;TMH
i M,

55 depv/m l‘\"ﬂ#‘ 'W"WV\I%
50 dBpv/m M T ‘Il
M
40 dapv/m
35 dBpv/m
CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value ¥-Value Function Function Result |
M1 1 6.3332 GHz 70.45 dBpVv/m ndB 10.0 dB
T1 1 5.2303 GHz 60.42 dBuv/m ndB down BW 517.50 MHz
TZ 1 5.7478 GHz 60.11 dBpv/m ) Factor 12.2
]-[ } Measuring... BENRERRAN s 32!55,7-';23”;;
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.519 (c), 15.209)

Requirement: The radiated emissions at or below 960 MHz from a device operating
under the provisions of this section shall not exceed the emission
levels in Section 15.209.

Radiated Emissions Field Strength Limits at 3 Meters (Section 15.209)

Test Notes:

Frequency Field Strength
(MHz) (dBuVv/m)
0.009 to 0.490 128.51t0 93.8
0.490 to 1.705 73.8 10 63
1.705-30 69.5
30 - 88 40
88 - 216 43.5
216 - 960 46
960 - 40,000 54

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth
(minimum):

Detector Function:

Refer to Section 4.1 for the test equipment used.

10 kHz to 40 GHz

3 Meters

200 Hz — 30 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz- Above 1 GHz

300 Hz — 30 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz

300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Peak, Quasi-Peak & Average
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.1 Parallel Measurement Antenna — 10 to 150 kHz

(T ) =)

Ref Level 130.00 dBpv/m @ RBW (CISPR) 200 Hz

Att 40dBe  SWT 695 vBW 2 kHz Mode Auto Sweep Input 10C

PS5 TDF

171-17 Wiser Systems Handheld Tag @ 1Pk View

: : | M1[1] 107.18 dBpV/m

FCC PART 15.209 BELOW 30 MHZ ] 1 15.9697 kHz
Hem AR \ : I : I I I I

120 dBpv/m f

115 dBpv/m

110 dBLJV;'I'I’i T

o =
i ———
95 dByv/m N WWMM% I S A

o0 dBpv/m

85 dBpv/m
73 depvim
Start 10.0 kHz 1401 pts Stop 150.0 kHz

Y - 04/ 17/2017
T\ ) Measuring... [ RNNNREND 6 02:53:32 PM ﬁ

A¥

Date: 17.APR.Z2017 14:53:32
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.2 Perpendicular Measurement Antenna — 10 to 150 kHz

(T ) =

Ref Level 130.00 dBpY/m @ RBW (CISPR) 200 Hz
Att 40dBe  SWT 695 vBW 2 kHz Mode Auto Sweep Input 10DC
PS5 TDF

171-17 Wiser Systems Handheld Tag @ 1Pk View

: : | M1[1] 106.67 dBpV/m
FCC PART 15.209 BELOW 30 MHZ ] 1 10.5770 kHz

120 dBpv/m f

115 depv/m

hli] dBpv/m

1% s, 2T TS0
N -

00 dBp¥jm ‘hlm'f[lll by

95 dBuv/m ,l l_dll.ll ‘""l|"'|l

90 dBpv/m - "J'"n L'T'1'|”' |

85 dBpv/m

20 depv/m

75 depvim

Start 10.0 kHz 1401 pts Stop 150.0 kHz
g M,!I?’Zﬂl?
T\ J Measuring... 'IIIII... m 02:56:51 PM ﬁ

Date: 17.APR.Z2017 14:56:50
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.3 Parallel Measurement Antenna — 150 kHz to 30 MHz

E Spectrum @] [@

Ref Level 80,00 dBpv/m @ RBW (CISPR) 9 kHz

o Att 0dB  SWT 723 ms vYBW 100 kHz  Mode Auto Sweep Input 1 DC
PS5 TDF

[1?1—1? Wiser Systems Handheld Tag @ 1Pk View
FCC PART 15.209 BELOW 30 MHZ  + 1 MHz h M1[1] 62.41 dBpvY/m
' : N : 150.75 kHz

75 depyfin——————
0 deym— S
55 dByM—

b (] dpvlm

|1=. m

SDdBIJ gl

' iy, " E
45 dB|I_|Wm : i

40 dBpv/m— : — T L

35 dBpv/m— E PR

30 dBIJUJI'.ITi . . . . . . NPT LILI.-I [t . . |J'II I " L.

25 dBpv/m

Start 150.0 kHz 7464 pts Stop 30.0 MHz
o M,!I?’zﬂl?
L T\ ) Measuring... .llll.... “ 02:38:31 Pid %

Date: 17.APR.Z2017 14:48:30
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 32 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.4 Perpendicular Measurement Antenna — 150 kHz to 30 MHz

E Spectrum @] [@

Ref Level 80.00 dBpv/m @ RBW (CISPR) 9 kHz
o Att 0dB  SWT 723 ms vYBW 100 kHz  Mode Auto Sweep Input 1 DC
PS5 TDF

[1?1—1? Wiser Systems Handheld Tag @ 1Pk View
FCC PART 15.209 BELOW 30 MHZ  + 1 MHz h M1[1] 60.97 dBpvY/m
' : N : 150.64 kHz

75 depyfin——————
0 deym— S
55 dByM—

"'\_\‘J

dpuv/m

m

S0 dBp

45 dBp\v/m 4

40 dBpv/m

35 dBpv/m—r — " ' )

20 depv/m

25 dBpv/m

Start 150.0 kHz 7464 pts Stop 30.0 MHz
Y q 047 17/2017
T\ ) Measuring... | EEREDRE N 02:51:30 PM ﬁ

A¥

Date: 17.APR.Z2017 14:51:2%
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 32 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.5 Horizontal Polarity — 30 to 960 MHz

E Spectrum @] [@

Ref Level 60.00 dBpV/m @ RBW (CISPR) 120 kHz

@ Att DdB SWT 127 ms  VBW 1MHz Mode Auto Sweep Input 1DC
PS P4 TDF

171-17 Wiser Systems Handheld Tag @ 1Pk View

100 MHz b M1[1] 23.34 dBpv/m
: : 251.9883 MHz

55 depwv/m

S0 depv/m

45 dBpv/m : : : E —

A =t I"rfr.\n
FCC15BF

35 depv/m

30 dBpv/m

25 depv/m i — i i b

20 dBy i ——— f f f T

15 dBpv/m E i j | ; Ll

Y — ' J..;| | |

=]

$5t€ll‘t 30.0 MHz 15501 pts Stop 960.0 MHz
Y q 04/ 17/2017
l T\ ) Measuring... | EEREDRE N 02:26:28 PM ﬁ

Date: 17.APR.Z2017 14:26:28
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 32 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.6 Vertical Polarity — 30 to 960 MHz

E Spectrum @] [@

Ref Level 60.00 dBpV/m @ RBW (CISPR) 120 kHz
o Att 0de SWT 127 ms vBwW 1 MHz Mode &Auto Sweep Input 1 DC
PS P& TDF
171-17 Wiser Systems Handheld Tag @ 1Pk View
: : ! I1DD MHz M1[1] 37.72dBpv/m
' \ \ 30.6235 MHz
55 dBpv/im - —
S0 depvim
45 dBpv/m 5 : 5 : —
AA L = Ot I'l'r‘n i
CC1SBF ;
5 dBuv/m
)
2 /
15 dBpvim
10 dBpvim : A
S dBpv/m:
Start 30.0 MHz 15501 pts Stop 960.0 MHz
) : 0471772017
L T\ ) Measuring... .llll.... “ 02:32:47 P %
Date: 17.APR.2017 14:32:46
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions above 960 MHz (15.519 (c), 15.521 (d))

Requirement: The radiated emissions above 960 MHz from a device operating
under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
960 - 1610 -75.3 19.9
1610 - 1990 -53.3 41.9
1990 - 3100 -51.3 43.9
3100 - 10600 -41.3 53.9
Above 10600 -51.3 43.9
Frequency Range: 960 MHz to 40 GHz
Measurement Distance: 1 Meter and 0.3 Meter
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz
Detector Function: RMS 1 mS Average as defined in 15.521(d)
Notes: Measurements made from 960 MHz to 18 GHz were made in a semi-

anechoic chamber at 1 Meter using a -9.54 dB distance offset was
programmed into the spectrum analyzer.

Measurements made from 18 to 40 GHz were done at 0.3 meters and
a -20.00 dB distance offset was programmed into the spectrum
analyzer.
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))

6.5.1. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 2, 110 kbps, 16M PRF)
Spectrum | @

Ref Level 60.00 dBpv/m  Offset -9.54 dB & RBW 1 MHz

b ALt 10 dB & SWT 75 & VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @ 1Rm View

® A

mi[1] 53.14 dBpV,/m

4.131000 GHz
S5 dBpv/m

S0 dBV/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

30 dBpv

25 dBpv/

FCC15.519 Subpart F

| LsEmmye]

Start 960.0 MHz 7041 pts

n
L ] | Measuring...  GEENNNNNN e

Stop 8.0 GHz

TIPS

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 2, 110 kbps, 16M PRF)
Spectrum | (@

Ref Level 60.00 dBpv/m  Offset -2.54 dB & RBW 1 MHz

| Att 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @ 1Rm View

Mi[1] 45.67 dBpY /m|

4.028100 GHz
55 dBuv/m

50 dBpvim

45 dBpv/m

40 dBuv/m

35 dBpvim

30 dBpv/m

25 dBpvifr

%me

FCC15.519 Subpart F
) = /V—JM

FEG

Start 960.0 MHz

7041 pts Stop 8.0 GHz
- - F' T &’H
[ )j | Measuring... NERNNEED e BIAT PN

Page 31 of 77

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



:_ompliance @
orldwide EcerebrTED)
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Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.3. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 2, 110 kbps, 64M PRF)

Spectrum | Eg:;'

Ref Level 60.00 dBpv/m  Offset -9.54 dB & RBW 1 MHz

b ALt 10 dB & SWT 75 & VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @ 1Rm View
M1[1] 53.84 dBpV /m)|
3.823100 GHz
55 dBpvim
S0 dBpv/m
45 dBpvifm
40 dBpv/m
35 dBpv/m
30 dBpv/r
25 dBpv/m
.._...WM_M
FCC15.519 Subpart F
T /N_,r’ e
| 15 e
Start 960.0 MHz 7041 pts Stop 8.0 GHz
m—
il
L ] | Measuring...  @RARENENN 6 osi0s2amM

6.5.4. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 2, 110 kbps, 64M PRF)
Spectrum | [%]

Ref Level 60.00 dBpv/m Offset -9.54 d8 @ RBW 1 MHz

j= ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @1Rm View

Mi[1] 43.05 dBpV /m)|

3.959100 GHz
55 dBuv/m

50 dBpv/m

45 dBpvim

40 dBivim | I

35 dBuv/m

30 dBpv/m

25 deyiv/m

FCC15.519 Subpart F b, l”l ‘”‘J“\/%“""’w
o

| LR /VJ

Start 960.0 MHz 7041 pts

" i

Stop 8.0 GHz
1 JL | Measuring... lmlls gk .l,i!;ﬂ! !'l!”l 4
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.5. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 2, 6.8 Mbps, 16M PRF)

Spectrum | —
Ref Level 60.00 dBpv/m  Offset -9.54 dB & RBW 1 MHz
& ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @1Rm View
M1[1] 49.82 dBpv /m)|
3.822100 GHz
55 dBuvim
S0 dBpvim Iy
45 dBuvim
40 dBuv/ 'l
35 dBuv/m -
30 dBpvfm w
25 dBpv/m |
|
e
FCC15.519 Subpart F__| Y Rl
e //"‘-""
| LB
Start 960.0 MHz

7041 pts Stop 8.0 GHz
- Y m
[ Bil | Measuring... HURRRNED e D6:26:09 P 4

6.5.6. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 2, 6.8 Mbps, 16M PRF)

Spectrum I mv:'
Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz
j ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @ 1Rm View
Mi[1] 40.04 dBpv,/m
4.048100 GHz
55 dBuvm
50 dBpv/m
45 dBpv/m
40 dBvy
35 dBuv/r
30 dBpvr .I
25 dBuv/s ‘ |
1
| | w.ﬁ""w
FCC15.519 Subpart F e b7 Buon soiinsd
= /\,_,-’W
| 5w
Start 960.0 MHz 7041 pts Stop B.0 GHz
mn T

L A by bbbl W e [recriesy I |
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.7. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 2, 6.8 Mbps, 64M PRF)
(Specrm ) &

Ref Level 60,00 dBpv/m Offset -9.54 dB & RBW 1 MHz

j ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @1Rm View

m1[1] 53.36 dBpV,/m)|
4.069100 GHz
55 dBv/m

S0 dBpv/

45 dByv/m

40 dBpv/m

35 dBpvy

30 dBpvim

25 dBpvim

—

m’ﬁ-’

Start 960.0 MHz 7041 pts Stop 8.0 GHz
i

[ )i | Measuring...  RANNNNNN 6 [T |

6.5.8. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 2, 6.8 Mbps, 64M PRF)
Spectrum | (@

Ref Level 60.00 dBuv/m Offset -2.54 dBé & RBW 1 MHz

I ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF
171-17 Wiser Systems Handheld Tag @ 1Rm View
mi[1] 44.23 dBpV /m|
4.056100 GHz
55 dBuv/m
50 dBpvfm
45 dBuv/m
40 dBuv/m
35 dBuv/m
30 dBpv/m
25 dBpv/r
by i, e el
FCC15.519 Subpart F "’lL"‘“““
= T '/w’fw
PELmE
Start 960.0 MHz 7041 pts Stop 8.0 GHz
- pum—
L Ji |, Measuring...  QEEREENCN 6 oT0BaIPM 7

27.APR.201
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.9. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 4, 110 kbps, 16M PRF)
(Spectrum | (=)

Ref Level 60,00 dBuv/m Offset -9.54 dB & RBW 1 MHz

o ALt 10 dB & SWT 7s & VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @1Rm View
M1[1] 53.08 dBpV/m
3.933100 GHz
55 dBpv/m:
S0 dBpv/m A EI
45 depv/ i |
40 dByv/m:
35 dBuv/m
Ll l|
25 deyv/n I ]
|
FCC15.519 Subpart F__| ! N“"“‘JLL
BT
Start 960.0 MHz 7041 pts Stop B.0 GHz
—
hid
L JL il il [ CRERRN ] 035302 PH

P APR.2017 15:53:01

6.5.10. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 4, 110 kbps, 16M PRF)

Spectrum | :%1
Ref Level 60.00 dépy./m Offset -5.54 dé & RBW 1 MHz
= ALt 10 dB & SWT 75 & VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @1Rm View
Mif1] 39.99 dBpV/m
4.140000 GHz
55 dByiv/m
50 dBuvim
45 dBuv/m
40 dByv/m . 3
35 dBuv/m I f |
30 deg ‘
co | ]
FCC15.519 Subpart £ 074 it
OO /\/_,rw
).r‘f.:}..-,
Start 960.0 MHz 7041 pts Stop 8.0 GHz
— 3 S —————
L J1 | Measuring... [ | EEEEEERN " D023 M 7
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.11. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 4, 110 kbps, 64M PRF)

Spectrum I mv:'

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz

j ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @ 1Rm View

Mi[1] 53.29 dBpv/m
3.824100 GHz

55 dBpv/m

50 dBpv/m

45 dByv/m:

40 dBvy

35 dBpv/r

30 dBpvr .I
25 dBpv/r |
1
|
FCC15.519 Su
e

)54.\,._.-*
g

Start 960.0 MHz 7041 pts Stop 8.0 GHz
-

—
'
L L ] Heasuring...” GUNNENEND W8 orEsta P G

6.5.12. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 4, 110 kbps, 64M PRF)

Spectrum | l'g'
Ref Level 60,00 dépv/m  Offset -9.54 dB & RBW 1 MHz
= ALt 10de & SWT 75 ® VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @ 1Rm View
Mi[1] 37.15 dBpV/m|
4.133000 GHz|
55 dBuv/im
50 dBpv/m
45 dBpvfm
40 dBLVjm -
35 depv/m 1 i"I
30 depv/m I
25 dBy e [
FCC15.519 Subpart F | = N ]
" /\/—‘
| 15E e
Start 960.0 MHz 7041 pts Stop 8.0 GHz
m v
L J1 | Measuring...  ERERERECD 8 anasszeM
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))

6.5.13. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 4, 6.8 Mbps, 16M PRF)
Spectrum | (@

Ref Level 60.00 dipV/m  Offset -9.54 dB & RBW 1 MHz

I ALt 10 dB & SWT 73 @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @ 1Rm View

Mi[1] 50.20 dBpV/m|

3.800100 GHz
55 dBuv/m

50 dBpv/m s

45 depv/m i

40 dBuv/m

35 dBpvim

30 dBpv/m

i
25 depv/m o
Lil
FCC15.519 Subpart F__|

Nas

i

BT

Start 960.0 MHz 7041 pts Stop 8.0 GHz
- pom—
L Ji |, Measuring...  QEEREENCN 6 0zabaAPM 7

APR. 201

6.5.14. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 4, 6.8 Mbps, 16M PRF)

Spectrum | lm%;'
Ref Level 60.00 dBpv/m Offset -9.54 d8 @ RBW 1 MHz
j= ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @1Rm View
Mi[1] 37.21 dBpV /m)|
3.882100 GHz
55 dBv/m
50 dBpv/m
45 dBpvim
40 dByv/m -
35 dBuv/m — - i i
30 dByv/m A
25 dBpv/m
L
IS LN .
FCC15.519 SubpartF__ |, [ N v
= /\./—"
| 15 sper
Start 960.0 MHz 7041 pts Stop 8.0 GHz
m "
L J1 | Measuring... HUREEECED e Ny A

Page 37 of 77

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



:_ompliance
orldwide EcerebrTED)

CERTIFICATE NUMBER: 1673.01

&

Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.15. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 4, 6.8 Mbps, 64M PRF)

Spectrum | l'%:
Ref Level 60.00 dByv/m Offset -9.54 dB & RBW 1 MHz
o ALL 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @ 1IRm View
M1[1] 52.77 dBpV /m)|
3.800100 GHz|
55 dBuv/m
50 dByvi nf ik
45 dBpvim -
40 dBpv/m
35 dBpvy
30 dBpvime {
25 dBpvim
FCC15.519 Subpart F__| R
/y‘v—'
| L5AEire]
Start 960.0 MHz 7041 pts Stop B.0 GHz
— - e ——————
L J1 | Measuring... HRRREECED e ohiz22PM
2B.AFR.2017 16:17:3

6.5.16. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 4, 6.8 Mbps, 64M PRF)
Spectrum | @

Ref Level 60.00 dBpV/m  Offset -9.54 dB & RBW 1 MHz

o Att 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @1Rm View

Mi[1] 39.39 dBpY/m|

4.126100 GHz|
55 dBLV/i

50 dBLVT

45 dBuv/m

40 dBuv/m:

" Ll

30 dBLV/i i

25 dBuvf
FCC15.519 Subpart F__| | M, V) B il I
Aocial g

pﬂ'éb:;:'/\ﬂ

Start 960.0 MHz

7041 pts Stop 8.0 GHz
— v W'-_ ﬁ’!’
[ )i | Measuring... HHAREED e 044038 PN 7
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&

Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.17. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 5, 110 kbps, 16M PRF)

Spectrum | o

Ref Level 60.00 dBpv/m Offset -9.54 d& & RBW 1 MHz

ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @ 1Rm View

mM1[1] 51.84 dBpv/m)|

6.640700 GHz|
55 dBuvm

S50 déuvy

45 dByiv/m

40 dBpv/m ||

|
4t
35 dBuVi | Iy !

30 dBuv/i

25 dapvm | | _‘ | J m

519 Subpart F .L |

FCc15 S—

//‘\\/""

Start 960.0 MHz 7041 pts Stop 8.0 GHz

N

)il | Heasuring.. WERNRNIND W6

0S40 PM 7

6.5.18. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 5, 110 kbps, 16M PRF)
Spectrum | [@]

Ref Level 60.00 dapy/m Offset -9.54 dB & RBW 1 MHz

= ALt 10 dB & SWT 75 & VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @1Rm View

M1[1] 50.64 dBpV,/m|

6.588700 GHz
55 dBuv/m

S0 dBvfm

45 dBuv/ir

40 dBpvim

35 dapv/

30 dBpv,ms

25 dBpv/r | H:.I.
Subpart F JlJJ- MMW | e

R /\ﬂf--.._/v
P{éﬁ#ﬁ.’

Start 960.0 MHz

7041 pts Stop 8.0 GHz
Nid ¥
L i | Measuring... u.....ﬁ "] ﬁdﬁla';”!'mﬂ y
Date: Z8.APR.2017 17:33:00

Note: Signal at 4 GHz is from the support equipment
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.19. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 5, 110 kbps, 64M PRF)

Spectrum | :%1

Ref Level 60.00 dBpV/m Offset -9.54 dB & RBW 1 MHz
j= At 10 dB = SWT 75 & VBW 10 MHz Mode Sweep Input DC
TODF

171-17 Wisar Systems Handheld Tag @1Rm View

m1i[1] 47.96 dBpV/m)|
6.613700 GHz|
55 dBuv/m

50 dBuvi/m

45 dBuv/m

40 dBuv/m

35 depvir

30 dep\fm

25 dByv/rm -]]L‘w

ol _/"M-j
FCC15.510 Subpart F b N4
AT e ——

| 150

Start 960.0 MHz 7041 pts Stop 8.0 GHz
m T
| Measuring...  QEARNNLED = .sdmi!!l!s'm“ 4

L 4

Date: ZB.APR.Z017 18:08:15

6.5.20. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 5, 110 kbps, 64M PRF)

Spectrum | nér:

Ref Level 60.00 dBpv/m Offset -9.54 d& & RBW 1 MHz

e Att 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @1Rm View

m1[1] 48.82 dBpV/m)|
6.489700 GHz

55 dBpvim

50 dBuv/

45 dBpv/m

ABL
40 deuvfm

35 dByvfm

30 dBuv/

25 deuv/m I
o S Y7111 R e
/‘\/—‘

| 5B
Start 960.0 MHz 7041 pts Stop 8.0 GHz
m 1
L J1 ) Measuring... [T1 Al oSz 7

Note: Signal at 4 GHz is from the support equipment
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))

6.5.21. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 5, 6.8 Mbps, 16M PRF)
Spectrum | @

Ref Level 60.00 dBpY/m Offset -9.54 dB & RBW 1 MHz

p ALt 10 dB & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @1Rm View

m1[1] 44.83 dBpV,/m
6.606700 CHz|
55 dBp/m

50 dByv/m

45 dBpv/m

40 dBuV/r

35 dByv/m

30 dBpVm

25 dBuv/m:

Start 960.0 MHz

7041 pts Stop 8.0 GHz
— g T K *ﬂ’
)i | Measuring... BERENED e e

6.5.22. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 5, 6.8 Mbps, 16M PRF)
Spectrum | [%’]

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz

e ALt 10 de & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @ 1Rm View

m1i[1] 42.18 dBuV/m
6.689700 GHz
55 dBuv/m

S0 dBpvfm

45 dBpv/m

40 dBuvfm

35 dBpv/m

30 depv/me

L|.LII_

N ILLMM‘J'L‘-M—A—&

FC ubpart
e |
15 o
Start 960.0 MHz 7041 pts Stop 8.0 GHz
mn T

L JL | Measuring... [ B ]

oesse3PM

1B:56:11

Note: Signal at 4 GHz is from the support equipment
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CERTIFICATE NUMBER: 1673.01

Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))
6.5.23. 960 MHz to 8 GHz Horizontal at 1 Meter (Channel 5, 6.8 Mbps, 64M PRF)

&

Spectrum | :%1
Ref Level 60.00 dBpV/m Offset -9.54 dB & RBW 1 MHz
b At 10 d8 & SWT 75 & VBW 10 MHz Mode Sweep [Input DC
TDF
171-17 Wiser Systems Handheld Tag @1Rm View
mi[1] 52,10 dBpY/m
6.618700 GHz|
55 dBuv/m
50 dBuv/m
45 dBpvim
40 dBuv/r
|
35 deuv/i , _ phldgl
30 depv/m
25 dBuv/r [
FCC15.519 Subpart F I
j.a'l‘f‘:: T
Start 960.0 MHz 7041 pts Stop 8.0 GHz
— —
L JL | Measuring... WERRREEED e 11:09:21 AM ‘é

6.5.24. 960 MHz to 8 GHz Vertical at 1 Meter (Channel 5, 6.8 Mbps, 64M PRF)
Spectrum c%:

Ref Level 60.00 dBpV/m Offset -9.54 dB & RBW 1 MHz

p ALt 10 d8 & SWT 75 & VBW 10 MHz Mode Sweep Input DC
TOF

171-17 Wiser Systems Handheld Tag @1Rm View

m1[1] 50.08 dBpV/m)|
6.590700 GHz
55 dBp/m
50 dBpv/m
45 dBUv
40 dBpv/
35 dBpv/m o
30 dBpv/ir I
25 dBv) i :| 4 1
FCC15.519 Subpart F “J LA L-——ﬂ—l
o
Fail
| 15
Start 960.0 MHz 7041 pts Stop 8.0 GHz
™

Measuring...  [ENRREENN i USEHAN

Note: Signal at 4 GHz is from the support equipment
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Test Number: 171-17 Issue Date: 5/31/2017
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.519 (c))

6.5.25. 8 to 18 GHz Horizontal at 1 Meter (all modes of operation)
Spectrum | @

Ref Level 60.00 dBuv/m Offset -9.54 dB & RBW 1 MHz

| Att 10 dB & SWT 10s @ VBW 10 MHz Mode Sweep Input DC
TDF

171-17 Wiser Systems Handheld Tag @ 1Rm View

Mi[1] 31.55 dBpv/m|

17.397600 GHz
55 dBuv/m

FCC15,519 Subpart F

50 dBuv/m

45 dBpv/m

40 dBuv/m

35 dBpvim

30 dBpv/m A/\/\_‘—-’“\JM
25 dBuv/m M‘J\& |

20 dBpvim

15 dBuv/m

Start 8.0 GHz 10001 pts Stop 18.0 GHz

L :‘[ | Measuring... ﬁlllﬂl ("] ul Im!l,!lm“ y

6.5.26. 8 to 18 GHz Vertical at 1 Meter (all modes of operation)

Spectrum | lng
Ref Level 60.00 dBpv/m Offset -9.54 d8 @ RBW 1 MHz
j Attt 10dB & SWT 105 & VBW 10 MHz Mode Sweep Input DC
TOF
171-17 Wiser Systems Handheld Tag @1Rm View
mi[1] 31.78 dBpV /m)|
17.384600 GHz
55 dBLvim
FCC15.519 Subpart F
50 dBv/m
45 dBuv/m
40 dBuvim
35 dBpvim
%0 i N\/\.r‘/n\../
25 davim S v,./\-f\.\f\“ ™
,\/..JN"V i \
20 dBpv/m
15 dBuvim
Start 8.0 GHz 10001 pts Stop 18.0 GHz
Bl
L JL | Measuring... m'll' L] ‘Iz!wﬂmulwl y

Date: 28.AFR.2
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c))

6.5.27. 18 to 40 GHz Horizontal at 0.3 Meter (all modes of operation)

Spectrum I

(=)

Ref Level S0.00 dBpv/m
j ALL 0de & SWT
Count 16/100 TDF

Offset -20.00 dB & RBW 1 MHz

225 » VBW 10 MHz Mode Sweep

171-17 Wiser Systems Handheld Tag @1Rm View

m1[1]

45 dBpv/m

26.20 dBpv/m
39.951500 GHz

40 dBpv/m

35 dBuvim

FCC P15.250

30 dBuv/

1 WE 3M LIMIT

25 dBpv/r

20 dBpv/m

;t,-'\fj

o Seims

WW

10 dBy/m

"

5 dBpvim

Start 18.0 GHz

22001 pts

Stop 40.0 GHz

-
~ — .JL

Date: 19.MAY.Z017

—
J Measuring...  [{RRRRNLLD W8

ozzn0 P G

6.5.28. 18 to 40 GHz Vertical at 0.3 Meter (all modes of operation)

Spectrum
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o ALL 0dE & SWT
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Offset -20.00 dB & RBW 1 MHz

22 ¢ @ VBW 10 MHz Mode Sweep

171-17 Wiser Systems Handheld Tag @1Rm View
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Test Number: 171-17

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d))

Requirement: In addition to the radiated emission limits specified in the table in
paragraph (d) of this section, UWB transmitters operating under the
provisions of this section shall not exceed the following average limits
when measured using a resolution bandwidth of no less than 1 kHz:

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.6.1. Measurement & Equipment Setup

EMI Receiver IF Bandwidth: 1 kHz
EMI Receiver Avg Bandwidth: 10 kHz
Detector Function: RMS

6.6.2. 1164 to 1240 MHz & 1559 to 1610 MHz
There were no broadband emissions related to the UWB transmitter. Any measured
signals that are narrowband and related to the microprocessor / clocks within the
device do not fall under the requirements of this section.
Measurements were made at 3 Meters and the -85.3 dBm limit was converted to a
field strength limit of 9.9 dBuV/m using a factor of 95.2
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d))
6.6.3.1 Horizontal Measurement Polarity 1164 to 1240 MHz

Multiview /| Spectrum

Ref Level 45,00 dBu/m = RBW 1kHz
- AL OdE SWT 76 VEBW 10kHz  Mode Sweep
Pa TOF

g

M1[1] | 286 dBpV/m
1926610 GHz

40 dBpv/

385 dBpY/m

30 dBpv/m

25 dBpv/m

20 dB)

15 diy

0 o ———

£ dep

LA Atk

-
N A WAy Ao " e L T i
e ""””-*’W'v'v»ra*\!.ﬁf-,»ﬂjr R e LS

7£ MWHz 1.74 GHz

1,164 GHz 1001 pis
M - “
| measuring... SRARRREAN i

11:43:16 AM 05/18/2017

6.6.3.2 Vertical Measurement Polarity 1164 to 1240 MHz

Ref Level 4500 84/ m = RBW 1kHz
Od8 SWI 76s VBW 10kH:  Mode Sweep

MI[1] | 2.80 dBuV/m

2010130 GHz
40 dBp /i
35 dBy,
20 dbyvi
25 dBpY/in
20 dBy,
15 oy’
o ———
5 dipv/m
M i
TR el L, B e S
bt pl gt 2 A L e *'«.-.MJ«,_MJ_L\L T L s LTI T —_—
1.164 GHz 1001 prs 7.6 MHz/ 1.74 GHz
| Measuring...  WEREIEREN .t AN

11:37:35 AM 05/18/2017
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Issue Date: 5/31/2017

Test Number: 171-17

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)

6.6.3.3 Horizontal Measurement Polarity 1559 to 1610 MHz

Ref Level 4500 84/ m = RBW 1kHz
= Al Dd2 SWT S.1s VBW 10 kHr Mode Sweep
Pa T
MI[1] | 3.48 dBuV/m
999890 GHz
40 dBpV/m
35 diy
30 dey
25 dBpv/m
20 By
15 dpym
-y p2 0600 dau/m ]
& dey
il
" 4
u(\g»'mwﬁvn), b T .| it o g e Py AT L TR PNPTER PR T I M TR
3 e
1.5589 GHz - 1001 pts .1 MHz/ 1.61 GHz
| Measuring... ;oo WA AN

11:41:41 AM 05/18/2017

6.6.3.4 Vertical Measurement Polarity 1559 to 1610 MHz

Multiview - I Spectrum | [ - ]
= RBW 1 kHz

Rel Level 45.00 dBuv/m
04k SWT 5.1: VBW 10kHz Mode Sweep

MI[1] | 2.23 dBpV/m
5999890 GHz

§ dBuY/m:

4
e T T L R ko bt L, b i

ianprtot A ot bt Mt

1.61 GHz

1001 pis 5.1 MHz/
0o e —
| measuring... WRRRSLED 027 aM

1.559 GHz
-

11:39:28 AM 05/18/2017
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6. Measurement Data (continued)

6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d))

Requirement: The radiated emissions above 960 MHz from a device operating
under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

Measurements were made at 3 Meters and the -85.3 dBm limit was
converted to a field strength limit of 9.9 dBuV/m using a factor of 95.2

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuV/m)
3100 - 10600 -41.3 53.9

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:
EMI Receiver Avg Bandwidth
Detector Function:

3.5t04.5GHz, 3.0t0 5.0 GHz & 6.0 to 7.0 GHz

3 Meters
1 MHz
10 MHz

RMS 1 mS Average as defined in 15.521(d)
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Issue Date: 5/31/2017

6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.1. Plot of RMS Power at 3 Meters (Channel 2, 110 kbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.9221 53.22 53.90 -0.68 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.9221 -41.98 -41.30 -0.68 H 100 299 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz

Att 0dE ® SWT 1= VBW 10MHz Mode Sweep

TOF

LRm View
M1[1] 53.22 dBpv/m
3.922100 GHz

1 Frequency Sweep
Limit Check
15-519 RMS LIMIT DBUY-M

PASE

LineFCC PASS

65 depvim

60 dBpv/m

55 depv/m AT
FCC P15-519 RMS LIMIT DBLUW-M

50 dBpfm

o
Hi

40 depvfm N

35 dauwﬂ FL\
fil-”

30 depvm

45 depv/m

25 depvfm

CF 4.0 GHz 1001 pts
— —

100.0 MHE{ Span 1.0 GHz
(| FECRETE ™ ] 0372772007

] Measuring... 05:21:08 PM %

05:21:08 PM 03/27/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.2. Plot of RMS Power at 3 Meters (Channel 2, 110 kbps, 64M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
4.0749 53.30 53.90 -0.60 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
4.0749 -41.90 -41.30 -0.60 H 100 299 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz

Att 0dE ® SWT 1= ® VBW 10MHz Mode Sweep

TOF

1 Frequency Sweep TRm View
Limit Check PAS|S M1[1] 53.30 dBpv/m|

LineFCC P15-519 RMS LIMIT DBUV-M PASS 4.074900 GHz

65 depvim

60 dBpv/m

55 depv/m T

FCC P15-519 RMS LIMIT DBUW-M (\r/\\J\ M
AN M PR
50 dBpv/m AMAVW/ LV o e ¥

45 depv/m /‘/\/J

40 depvfm \\\\rr\
30 depvm
25 depvfm
CF 4.0 GHz 1001 pts 100.0 MHE{ Span 1.0 GHz
T — R ——
easuring... ERRRERRED 6 01:51:32PM

01:51:32 PM 03/29/2017
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Issue Date: 5/31/2017

6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.3. Plot of RMS Power at 3 Meters (Channel 2, 6.8 Mbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.9221 49.62 53.90 -4.28 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.9221 -44.58 -41.30 -4.28 H 100 299 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz

Att 0dE ® SWT 1= ® VBW 10MHz Mode Sweep

TOF

LRm View
M1[1] 49.62 dBuv/m
3.922100 GHz

1 Frequency Sweep
Limit Check
15-519 RMS LIMIT DBUY-M

PASE

LineFCC PASS

65 depvim

60 dBpv/m

55 depv/m
FCC P15-519 RMS LIMIT DBLUW-M

M1

50 dBpfm

45 depv/m

40 depvfm

30 depvm

A )/V‘m Ay

25 depvfm

Sean 1.0 GHz
28.03.2017
05:25:03 PM 7

CF 4.0 GHz 1001 pts 100.0 MHE{

]-[ ] Measuring...

RN o

05:25:03 PM 03/28/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.4. Plot of RMS Power at 3 Meters (Channel 2, 6.8 Mbps, 64M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.9241 53.80 53.90 -0.10 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Frequency (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
(GH2) es
EIRP EIRP (dB) HV | cm Deg
3.9241 -41.40 -41.30 -0.10 H 100 299 Compliant
MultivView 3| Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 1= ® VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep 1Rm View
Lirmit Check PASSE M1[1] 53.80 dBpvV/m|
LineFCC P15-519 RMS LIMIT DBUY-M PASS 3.924100 GHz
65 depvim
60 dBpv/m
55 dBpv/m """
FCC P15-519 RMS LIMIT DBLY-M /ﬂ\ M M
AN A ok
50 dBpfm o et
7 vwv kil o “W
45 depv/m /\/ AW
40 dBpv/m . ‘\vfj
M \A\“ﬂx
30 depvm
25 depvfm
CF 4,0 GHz 1001 pts 100.0 MHE{ Span 1.0 GHz
L= — %
] Measuring... WHNNNNAER 6 32425?2230;; y

06:45:23 PM 03/29/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.5. Plot of RMS Power at 3 Meters (Channel 4, 110 kbps, 16M PRF)

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/31/2017

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.8061 53.15 53.90 -0.75 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3

EIRP (dBM) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HNV | cm Deg
3.8061 -42.05 -41.30 -0.75 H 100 299 Compliant
MultivView 3| Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 2= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep 1Rm View
Limit Check PASE M1[1] 53.15 dBpV/m
LineFCC P15-519 RMS LIMIT DBUY-M PASS 3.806100 GHz
65 depvim
60 dBpv/m
55 depv/m T
[y f EH o L -
o W TR LAY AR AW
40 dBpv/m ’“f( .u,ﬂ‘
FCC P15-519 RMS LIMIT DBUY-M o
[ty e s
W
25 depvfm
CF 4.0 GHz 2001 pts 200.0 MHE{ Span 2.0 GHz
- - ] : 04/14/2017
Measuring... WHNNNNAER 6 02:35:56 PM
02:35:56 PM 04/14/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.6. Plot of RMS Power at 3 Meters (Channel 4, 110 kbps, 64M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.9120 53.17 53.90 -0.73 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.9120 -42.03 -41.30 -0.73 H 100 299 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz

Att 0dE ® SWT 2= VBW 10MHz Mode Sweep

TOF

LRm View
M1[1] 53.17 dBpv/m|
3.912000 GHz

1 Frequency Sweep
Limit Check PASS
LineFCC P15-519 RMS LIMIT DBUY-M PASS

65 depvim

60 dBpv/m

55 depv/m T

AT ARTAE

45 dBpvfin o "\j{

i

40 depv/m

M,

FCC P15:519 RMS LIMIT DBUV-M m\«m
0 dBpvym
25 depvfm
CF 4.0 GHz 2001 pts 200.0 MHH Span 2.0 GHz
= =
] Measuring... EENRRRNNN g 2‘;51:?3210‘:; y

11:53:32 AM 04/18/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.7. Plot of RMS Power at 3 Meters (Channel 4, 6.8 Mbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.8031 51.37 53.90 -2.53 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Frequency (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
(GHz) es
EIRP EIRP (dB) HIV cm Deg
3.8031 -43.83 -41.30 -2.53 H 100 299 Compliant
MultivView 3| Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 2= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep TRm View
Limit Chdck PASE M1[1] 51.37 dBuv/m
LineFCC P15-519 RMS LIMIT DBUY-M PASS 3.803100 GHz
65 depvim
60 dBpv/m
55 depv/m
1
50 dBpv/m JﬂL\W&W \\/ﬁ‘\g
45 dBpv/m NMVW i’ m\vuw\
40 deyivin i ety
FCC P15:519 RMS LIMIT DBLV-M A, M
e s en s ]
30 depvim
25 depvfm
CF 4.0 GHz 2001 pts 200.0 MHE{ Span 2.0 GHz
L= —
] Measuring... ENARRRNER 6 g;;;szlnpl; y
07:05:51 PM 04/14/2017
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.8. Plot of RMS Power at 3 Meters (Channel 4, 6.8 Mbps, 64M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
3.8182 53.60 53.90 -0.30 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

04:21:08 PM 04/18/2017

Amplitude’ Limit Mardin Ant Ant |Turntable
Frequency (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
(GHz) esu
EIRP EIRP (dB) HIV cm Deg
3.8182 -41.60 -41.30 -0.30 H 100 299 Compliant

MultivView 3| Spectrum
Ref Level 77 .00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 1= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep TRm View

Limit Check PASS M1[1] 53.60 dBpuV/m
75 BN e T P TS5 T9 RS CMIT DBEUY-™ PAS] 3.81820 GHz
70 depvim
65 dBpv/m
60 dBpv/m
S5 dBpvim LELES
50 depv/m Jmﬁ (\(\f\’] vaﬂ\ Vmuﬂﬁ Al \[J\,M
i MW“W i
40 dBpv/m u’\\v\‘v\
FCC F15°519 RMS LIMIT DBUY-M
30 dBpvim
CF 4.0 GH_Z 1001 pIE 200.0 MHE{ Span 2.0 GHz

] Measuring... WHNNNNAED e ggzlf0270|11|31 y
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6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.9. Plot of RMS Power at 3 Meters (Channel 5, 110 kbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
6.4890 53.88 53.90 -0.02 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Wl Ant Ant |Turntable
Ffe(glig;cy (dBm) (dBm) Polarity| Height | Azimuth | Result
EIRP EIRP (dB) HV | cm Deg
6.4890 -41.32 -41.30 -0.02 H 133 315 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 1= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep 1Rm View

Limit Check PASE M1[1] 53.88 dBpv/m

LineFCC P15-519 RMS LIMIT DBUY-M PASS 6.489000 GHz
65 depvim
60 dBpv/m
55 dBpv/m i

FCC P15-519 RMS LIMIT DBUV-M WMW
5 Mﬂ\w‘h

o W 4’\%
45 depvim /’Mf’vﬂ‘ M
40 dBpv/m f. F\\L\/\

a5 d [,
M““’W—w—,

30 depvm

25 depvfm

CF 6.5 GH_Z 1001 pts 100.0 MHE{ Span 1.0 GHz

04/25/2017
02:38:18 PM 7

] Measuring... WHNNNNAED e
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Test Number: 171-17

6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.10. Plot of RMS Power at 3 Meters (Channel 5, 110 kbps, 64M PRF)

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/31/2017

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
6.5819 53.70 53.90 -0.20 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Mardin Ant Ant |Turntable
Ffe(gl;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.5819 -41.50 -41.30 -0.20 H 133 315 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz

Att 0dE ® SWT 1= VBW 10MHz Mode Sweep

TOF

LRm View
M1[1] 53.70 dBpv/m
6.581900 GHz

1 Frequency Sweep
Limit Check
15-519 RMS LIMIT DBUY-M

PASE

LineFCC PASS

65 depvim

60 dBpv/m

95 dBpv/m ot

FCC P15-519 RMS LIMIT DBLUW-M
W v K
45 depv/m ”Fr\j/,f( i

40 depvfm
;wﬁcfif/

50 dBpfm

)

TV
30 depvm
25 depvfm
CF 6.5 GH_Z 1001 pts 100.0 MHE{ Span 1.0 GHz
04/26/2017

] Measuring... ENANNRNED 6 06:20:41 PM
- - 4
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.11. Plot of RMS Power at 3 Meters (Channel 5, 6.8 Mbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
6.4900 49.45 53.90 -4.45 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Wl Ant Ant |Turntable
Ffe(glig;cy (dBm) (dBm) Polarity| Height | Azimuth | Result
EIRP EIRP (dB) HV | cm Deg
6.4900 -44.75 -41.30 -4.45 H 133 315 Compliant

MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 1= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep TRm View

Limit Check PASE M1[1] 49.45 dBpv/m|

LineFCC P15-519 RMS LIMIT DBUY-M PASS 6.490000 GHz
65 depvim
60 dBpv/m
55 depv/m

FCC P15-519 RMS LIMIT DBLUW-M

M1

50 dBpfm M
45 dBp/m W .PMWA‘ % w
40 depvfm M)‘\a \\

35 dBpvfm

30 depvm

25 depvfm

CF6.5 GHz 1001 pts 100.0 MHE/ Span 1.0 GHz

] Measuring... EENRRRNNN g 3322;0250;; y
- - 4
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d) continued)
6.7.12. Plot of RMS Power at 3 Meters (Channel 5, 6.8 Mbps, 16M PRF)

) 1 . . Ant Ant |Turntable
Fr‘?gll‘_ler)‘cy ALUICLO Limit Margin Polarity| Height | Azimuth | Result
z
(dBuVv/m) (dBuV/m) (dB) HIV cm Deg
6.5819 53.20 53.90 -0.70 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude’ Limit Wl Ant Ant |Turntable
Ffe(glig;cy (dBm) (dBm) Polarity| Height | Azimuth | Result
EIRP EIRP (dB) HV | cm Deg
6.5819 -42.00 -41.30 -0.70 H 133 315 Compliant
MultiView | Spectrum
Ref Level 70.00 dBuv/m “ RBW 1 MHz
Att 0dE ® SWT 1= VBW 10MHz Mode Sweep
TOF
1 Frequency Sweep 1Rm View
Limit Check PASE M1[1] 53.20 dBpV/m|
LineFCC P15-519 RMS LIMIT DBUY-M PASS 6.581900 GHz
65 depvim
60 dBpv/m
55 depv/m T

FCC P15-519 RMS LIMIT DBLUW-M me

45 depv/m /\f‘J

40 depvfm

30 depvm

25 depvfm

CF6.5 GHz 1001 pts 100.0 MHE/ Span 1.0 GHz

] Measuring... ENANNRNED 6 2;22652250;:1 y
- - 4
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Test Number: 171-17

® A

|ACCREDITED|

CEl

Issue Date: 5/31/2017

6. Measurement Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (Q))

Requirement: There is a limit on the peak level of the emissions contained within a
50 MHz bandwidth centered on the frequency at which the highest
radiated emission occurs, fy. That limit is 0 dBm EIRP.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2. As used in this subpart, EIRP
refers to the highest signal strength measured in any direction and at
any frequency from the UWB device.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpuVv/m)
3100 - 10600 0 95.2

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:
EMI Receiver Avg Bandwidth
Detector Function:

3.5t04.5 GHz, 3.0t0 5.0 GHz & 6.0 to 7.0 GHz

3 Meters

50 MHz

80 MHz

Peak, Max Held
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.989 91.54 95.20 -3.66 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.989 -3.66 0.00 -3.66 H 100 299 Compliant

6.8.1 Plot of Peak Power at 3 Meters (Channel 2, 110 kbps, 16M PRF)

MultiView | Spectrum

Ref Level 100.00 dBuWv/m ® RBW 50 MHz
Att 3dB SWT 1.01 ms ® ¥VBW 80 MHz Mode Sweep

TOF
1 Frequency Sweep

M1[1] 91.54 dBpv/m|

3.989000 GHz

S5 dBEv/mT 1 95.200 dBprym

90 dBpv/m

85 dBpv/m

80 dBuv/m /M{%M W
"

75 dBpv/m

B

60 dBpvfm

55 dBuv/m

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
. 03/27/2017
]-[ J Measuring... WHNRSHEED 06:07:43PM

06:07:44 PM 03/27/2017
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.994 86.75 95.20 -8.45 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.994 -8.45 0.00 -8.45 H 100 299 Compliant

6.8.2 Plot of Peak Power at 3 Meters (Channel 2, 110 kbps, 64M PRF)

MultiView 5| Spectrum E]

Ref Level 100.00 dBuv/m ® RBW S0 MHz
Att 3dB  SWT 1.01 ms ® VBW 80 MHz Mode Sweep

TOF
1 Frequency Sweep

M1[1] 86.75 dBpV/m
3.994000 GHz

oS dABpYTT 1 95.200 dBpY,

a0 depi/m
MY

25 depvy
R
W Pt
30 dBpv/m ,/f W‘%\\

75 dBpv
70 e % Mw M

65 depi/

&0 depi/m

55 de i/

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
o 03/29/2017
]-[ ] Measuring... ERRRRNEED G 03155:36 PM

03:55:37 PM 03/29/2017
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
4.0509 94.81 95.20 -0.39 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
4.0509 -0.39 0.00 -0.39 H 100 299 Compliant

6.8.3 Plot of Peak Power at 3 Meters (Channel 2, 6.8 Mbps, 16M PRF)

MultiView | Spectrum E]

Ref Level 100.00 dBuv/m @ RBW 50 MHz

Att 3dB SWT 1.0l ms ® VBW 20 MHz Mode Sweep
TDF
1 Frequency Sweep

M1[1] 94.81 dBp¥/m
4.050900 GHz

M1

sy W WMMWW Iy

95 HEpY {1 95,200 dBpv/m

90 deu/m » W“WM

85 dBpv/m: W Um\

80 dBpv/m:

dB v

63 dBpvm

60 dBpm

S5 dBpv/m:

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz

H J Measuring... ERRRRRNEN 6 nf;‘“.'fﬁ",}; y
:20: 4
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.992 94.94 95.20 -0.26 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.992 -0.26 0.00 -0.26 H 100 299 Compliant

6.8.4 Plot of Peak Power at 3 Meters (Channel 2, 6.8 Mbps, 64M PRF)

MultiView | Spectrum

Ref Level 100.00 dBuWv/m = RBW S0 MHz

Att 3dB ® SWT 1s ® VBW 30 MHz Mode Sweep
TOF

1 Frequency Sweep

MI1[1] 94.94 dBuV/m
3.992000 GHz

M1

S HEIVIT 11 95.200 dBy MW
90 dey MW W"""‘WM\H\A\

" ™.

30 depvym =
75 depvit w
LM@S/

65 dey!

&0 dBpv/m

55 dBpv/m

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz

ﬂ J Measuring... ERRRENNND 6 32-22;-12;];;1 y
:20: 4
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.7431 92.33 95.20 -2.87 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.7431 -2.87 0.00 -2.87 H 100 299 Compliant

6.8.5 Plot of Peak Power at 3 Meters (Channel 4, 110 kbps, 16M PRF)

MultiView (| Spectrum E]

Ref Level 100.00 dBuv/m ® RBW S0 MHz
Att 3dB  SWT 2.01 ms @ VBW 80 MHz Mode Sweep

TDE

1Pk View
M1[1] 92.33 dBpV/m
3.743100 GHz

1 Frequency Sweep

IS5 BT 11 95.200 dBuv/m
M1

o S e
8 ceyvim et i
M B

70 dBpv/mr ‘,'M"
-
55 dBpv/mr
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
il | Measuring... ARSRNNIN @ DIIVEOT
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Test Number: 171-17 Issue Date: 5/31/2017

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.7441 86.95 95.20 -8.25 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.7441 -8.25 0.00 -8.25 H 100 299 Compliant

6.8.6 Plot of Peak Power at 3 Meters (Channel 4, 110 kbps, 64M PRF)

MultiView | Spectrum

Ref Level 100.00 dBuWv/m @ RBW 50 MHz

Att 3dB SWT 201 ms ® VBW 80 MHz Mode Sweep
TOF

1 Frequency Sweep

MI1[1] 86.95 dBuV/m
3.744100 GHz

O BTV 11 95,200 dBy

90 deyr

o M P T g w
20 depv/m MMWM W'Wm\,‘%\u

75 depvym

70 dey W
|

55 dBpv/m

CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
ﬂ J Measuring... GRRRNNCED 6 23:21;329'];’3' y
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Issue Date: 5/31/2017

Test Number: 171-17

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.8001 95.09 95.20 -0.11 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.8001 -0.11 0.00 -0.11 H 100 299 Compliant

6.8.7 Plot of Peak Power at 3 Meters (Channel 4, 6.8 Mbps, 16M PRF)

MultiView | Spectrum [3

Ref Level 100.00 dBuv/m ® RBW S0 MHz
ALt 3dB SWT 2.01 ms @ VBW 80 MHz Mode Sweep

TDF

1 Frequency Sweep
M1[1] 95.09 dBpv/m
3.800100 GHz|

1 95.200 dBpv/m

5 dEmT

90 dBpW/m

85 dBpw/m

80 dBpv/m T rww
75 dBpv/m ; "!Ih
i |M

55 dBpw/m

CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
]-[ J Measuring... ERRRRNERN 0 gg:zlj: 5—‘;0;; y
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Issue Date: 5/31/2017

Test Number: 171-17

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
3.7443 94.48 95.20 -0.72 H 100 299 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.7443 -0.72 0.00 -0.72 H 100 299 Compliant

6.8.8 Plot of Peak Power at 3 Meters (Channel 4, 6.8 Mbps, 64M PRF)

MultiView | Spectrum

Ref Level 100.00 dBpv/m @ RBW 50 MHz
Att 3dBE SWT 2 ms @ VBW 80 MHz Mode Sweep

TOF

1 Frequency Sweep
M1[1] 94.48 dBpV/m
3.74430 GHz

M1

osHe 11 95,200 dBUv/i
90 depy, n[/“"“/w'\J 04gh, ‘\f‘ JW \J(A{“\
%kh

85 depv/m

L “a
/ \

70 dep/m
55 dBpv/m—
dBpv/m

55 depy;

i

1001 pts 200.0 MHz/ Span 2.0 GHz
04/18/2017

CF 4.0 GHz
]_[ ] Measuring... WRRRNRNAD e 0SI5L11PM

05:51:12 PM 04/18/2017
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6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.488 94.33 95.20 -0.87 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.488 -0.87 0.00 -0.87 H 133 315 Compliant

6.8.9 Plot of Peak Power at 3 Meters (Channel 5, 110 kbps, 16M PRF)

MultivView | Spectrum E]

Ref Level 100.00 dBuv/m ® RBW 50 MHz

Att 3dB SWT 1.01 ms @ VBW 80 MHz Mode Sweep
TOF

1 Frequency Sweep

o5 BT 1 95.200 dBpv/m
N Mw

a0 dBpv/m:

M1[1] 94.33 dBp¥/m
6.488000 GHz

85 dBpvim:

80 dbyii/m M M

75 dBpim:

65 dBpv/m:

60 dBpv/m:

55 dBpiim:

CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
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6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.494 88.18 95.20 -7.02 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.494 -7.02 0.00 -7.02 H 133 315 Compliant

6.8.10 Plot of Peak Power at 3 Meters (Channel 5, 110 kbps, 64M PRF)

MultiView | Spectrum E]

Ref Level 100.00 dBuv/m & RBW 50 MHz
Att 3dB SWT 1.01 ms ® VBW 80 MHz Mode Sweep

TOF
1 Frequency Sweep

M1[1] 88.18 dBpV/m
6.494000 GHz

ERRC 1 95,200 dBpv/m
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6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.487 94.70 95.20 -0.50 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.487 -0.50 0.00 -0.50 H 133 315 Compliant

6.8.11 Plot of Peak Power at 3 Meters (Channel 5, 6.8 Mbps, 16M PRF)

MultivView | Spectrum E]

Ref Level 100.00 dBuv/m ® RBW 50 MHz
Att 3dB SWT 1.01 ms @ VBW 80 MHz Mode Sweep

TOF
1 Frequency Sweep

M1[1] 94.70 dBp¥/m
6.487000 GHz

M1
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6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

Requirement: There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission
occurs, fy. That limit is 0 dBm EIRP.

AaaiEE L Margi Ant Ant |Turntable
Frigﬁl_'er;cy mplitude imt argin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.487 94.79 95.20 -0.41 H 133 315 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude’ Limit Marain Ant Ant |Turntable
Ff?glll_'er)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.487 -0.41 0.00 -0.41 H 133 315 Compliant

6.8.12 Plot of Peak Power at 3 Meters (Channel 5, 6.8 Mbps, 64M PRF)

MultiView | Spectrum E]

Ref Level 100.00 dBuv/m = RBW 50 MHz
Att 3dB SWT 1.01 ms @ VBW 80 MHz Mode Sweep

TDF
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6. Measurement Data (continued)
6.9 Conducted Emissions Test Setup

® A

Issue Date: 5/31/2017

6.9.1. Regulatory Limit: FCC Part 15.207

Frequency Range LS
(dBuv)
(MHz)
uasi-Pea verage
Quasi-Peak A
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.9.2 Measurement Equipment and Software Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
EMI Receiver Hewlett Packard 8546A 3330A00115 12/4/2018
RF Filter Section Hewlett Packard 85460A 3325A00121 12/4/2018
LISN EMCO 3825/2 9109-1860 11/17/2017
Manufacturer Software Description Title/Model # Rev.
Compliance . Test Report
Worldwide Test Report Generation Software Generator 1.0
6.9.3. Measurement & Equipment Setup
Test Date: N/A
Test Engineer: N/A
Site Temperature (°C): 22
Relative Humidity (%RH): 35
Frequency Range: 0.15 MHz to 30 MHz

EMI Receiver IF Bandwidth:
EMI Receiver Avg Bandwidth:

9 kHz
30 kHz

Detector Functions: Peak, Quasi-Peak. & Average

6.9.4. Test Procedure
Test measurements were made in accordance with ANSI C63.4-2014, Standard
Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronics Equipment in the Range of 9 kHz to 40 GHz.

6.9.5. Notice: Conducted Emissions
There were no measurements as this is a battery operated unit.
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6. Measurement Data (continued)

6.10. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))

6.10.1. SAR Test Exclusion Calculation

Requirement: Portable devices as defined in § 2.1093 of this chapter operating
under Part 15 are subject to radio frequency radiation exposure
requirements as specified in §§ 1.1307(b) and 2.1093 of this chapter.

For a 1-g SAR, the test exclusion result must be < 3.0.

Test Notes: The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by the

following formula:

P
SAR Test Exclusion = $

Puax mW Maximum power of channel, including tune-up tolerance

dwn mMm  Minimum test separation distance, mm (< 50 mm)

IN

X \/f(GHz)
(1)

fieHzy GHz fiehz) is the RF channel transmit frequency in GHz (>100 MHz and <6

GHz)

(1) FCC OET 447498 - Mobile and Portable Devices RF Exposure Procedures
and Equipment Authorization Policies.

Result: The device under test meets the exclusion requirement detailed in

FCC OET 447498.

Channel 2 Channel 4

Input: Puax 0.9357 0.9685
dmin 5.000 5.000

ficHz) 3.992 3.800

Test Exclusion: 0.374 0.378
Limit Exemption: 3.000 3.000

mwW
mm
GHz

Note: Taken from the worse case peak data for each channel in Section 6.8 of this test

report (converted to mW).

The device does not exceed the test limit exemption and therefore a
routine SAR Evaluation is not required
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Test Number: 171-17

® A

Issue Date: 5/31/2017

6. Measurement Data (continued)
6.10. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))

6.10.2 RF Exposure for devices that operate above 6 GHz

Center .MPE DUT Output DUT Power Density FCC
Frequency Distance Power Antenna Limit
(GHz) (cm) (dBm) Gain (dBi) (mW/cmz)
(mw/iecm?) | (wim?)
O] (&) 3 (4 ®)
6.488 5 -0.87 0.0 0.0026053 0.0260525 1
6.494 5 -7.02 0.0 0.0006322 0.0063219 1
6.487 5 -0.50 0.0 0.0028369 0.0283694 1
6.487 5 -0.41 0.0 0.0028963 0.0289634 1
pp= _OP+AG
(4 xTxd?

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined
as a transmitting device designed to be used so that the radiating structure(s) of the
device is/are within 5 centimeters of the body of the user.

Section 6.7 of this test report.

Data supplied by the client.

Power density is calculated from field strength measurement and antenna gain.
Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE),
Section (B): Limits for General Population/Uncontrolled Exposure.

Reference IC RSS-102 Section 4 Table 4 RF Field Strength Limits for Devices Used
by the General Public (Uncontrolled Environment)

aRrwN

o
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7. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0208.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted
emissions site is also located in the basement of the OATS site with a 2.3 x 2.5 meter
ground plane and a 2.4 x 2.4 meter vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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