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1. Scope

This test report certifies that the Wiser Systems Client Tag as tested, meets the FCC Part 15, Subpart
F and ISED RSS-220 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. Manufacturer:
2.2. Model Numbers:
2.3. Serial Numbers:

Wiser Systems, Inc.

TAGV1.2T

Pre production

RRLT Locator System leverages new advances in Ultra-Wideband
technology to deliver low cost/high accuracy, real-time localization.
3.0 VDC Regulated (Two 3.6V Lithium Size A in Parallel)

N/A

N/A

Pulse Modulation, Frequency Hopping

3.993 GHz Center Frequency Nominal (Channel 2 — 500 MHz BW,
2.9. Operating Frequencies: Channel 4 — 900 MHz BW)

6489.5 GHz Center Frequency Nominal (Channel 5 — 500 MHz BW)
None

2.4, Description:

2.5. Power Source:

2.6. Hardware Revision:
2.7. Software Revision:
2.8. Modulation Type:

2.10. EMC Modifications:

3. Product Configuration

3.1 Operational Characteristics & Software

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

Using the software tool configure the USB dongle to configure the tag 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.

3.2. EUT Hardware

Manufacturer Model/Part # / Options Serial Number Input et Description/Function
Volts (Hz)
Wiser Systems TAGV1.2T Pre production 3.0 DC Client Tag
3.3. EUT Cables/Transducers
Cable Type Length Shield From To
None
3.4. 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
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3. Product Configuration (cont.)
3.5. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

______________ 3meters'_ _ _{j]j

HP 8449B
or Miteq
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.
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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 9/10/2020 2 Years
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 9/10/2020 2 Years
Spectrum Analyzer 10 Hz to 40 GHz Rohde & Schwarz FSVR40 100909 5/3/2020 3 Years
Spectrum Analyzer 3 Hz to 26.5 GHz Rohde & Schwarz FSW26 102044 9/13/2020 2 Years
Biconilog Antenna 30 MHz to 2 GHz Sunol Sciences JB1 A050913 6/5/2021 2 Years
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 1/28/2022 3 Years
AFS3-
Preamplifier 100 MHz to 7 GHz Miteq 00100200- 988773 4/17/2020 2 Years
10-15P-4
AMF-7D-
Preamplifier 100 MHz to 18 GHz Miteq 00101800- 1953081 4/16/2020 2 Years
30-10P
o JCA48-
Preamplifier 2 to 12 GHz JCA 4111B1 7087S 4/17/2020 2 Years
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
JSD42-
Preamplifier 18 to 40 GHz Miteq 2100452'30-40- 649199/649219 | 1/6/2021 1 Year
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 3/21/2022 3 Years
Horn Antenna 18-40 GHz Com Power AH-840 101032 10/9/2020 2 Years
High Pass Filter 8 to 18 GHz Micro-Tronics HPM50107 G036 7/20/2020 2 Years
Barometer Control Company 4195 Cal ID# 236 4/3/2020 2 Years

1ESR7 Firmware revision: V3.36, SP2 Date installed: 11/02/2017 Previous V3.36,
2 FSV40 Firmware revision: V2.30 SP4, Date installed: 05/04/2016 Previous V2.30 SP1, installed 10/22/2014.
3 FSVR40 Firmware revision: V2.23 SP1, Date installed: 08/19/2016 Previous V2.23,
4 FSW26 Firmware revision: V2.80, Date installed: 10/28/2017 Previous V2.61,

installed 05/16/2017.

installed 10/20/2014.
installed 04/04/2017.
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4. Measurements Parameters (continued)
4.2. Measurement & Equipment Setup

Test Dates:

Test Engineers:

Normal Site Temperature (15 — 35°C):
Relative Humidity (20 -75%RH):
Frequency Range:

Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:
Detector Function:

4.3. Measurement Procedure

12/20/2019, 2/5/2020,
2/6/2020, 2/7/2020, 2/8/2020

Sean Defelice, Larry Stillings
21.6

35

30 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

>= 3 * RBW

Peak, Quasi-Peak & Average

Test measurements were made in accordance FCC Parts 15.209, 15.519 Subpart F,

ISED RSS-220 requirements.

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) + 1x10®
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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Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com

FCC ISEDRule | 1
Test Requirement Rule R : Report Result Comment
. equirement ;
Requirement Section

Antenna Requirement 15.203 R5Sf(?£o 6.1 Compliant
Operational .
Requirements 15.519 (a) (1) RSS-220 6.2 Compliant

. 15.503 (a) (d) RSS-220 2 .
UWB Bandwidth 15.519 (b) RSS-220 5.1 6.3 Compliant
Radiated Emissions .
below 960 MHz 15.209 RSS-220 3.4 6.4 Compliant
Radiated Emissions 15.519 (c) .
above 960 MHz 15.521 (d) 6.5 Compliant
Radiated Emissions in RSS-220 .
GPS Bands 15.519 (d) 5.3.1 (€) 6.6 Compliant
RMS Emissions of
UWB Transmission in igg;? 8 Esisslz(ﬁg) 6.7 Compliant
a 1 MHz Bandwidth ' -
Peak Emissions in a 15.519 (e) RSS-220 6.8 Compliant
50 MHz Bandwidth 15.521 (g) 5.3.1(g) ' P
Conducted Emissions 15.207 RSS-GEN 6.9 N/A EUT is Battery

Powered
99% Emission .
Bandwidth N/A RSS-GEN 6.10 Compliant
. 1.1307(b)(2), i
Ejd(')osfrr:q“e”cy 2.1093 & RIESSUiOSZ’ 6.11 Compliant
P 1.1310
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6. Measurement Data
6.1. Antenna Requirement (15.203, RSS-220 5.1(b))

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 chip type.
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (1))

Requirement:

Result;

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.

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
& Att

TRG:VID TDF
1 Zero Span

@ RBW 50 MHz

0dB ® SWT 2 ms ® VBW 80 MHz

D2[1] -2.73 dB
1.28247 ms

mM1[1]|81.58 dBpy/m

a0 depv/m

-40 ns

80 dBpv/ir

il

G 7EIEIEIEI dBpi/m

60 dBpYy/m

| IJN\IMIM\HIM\H\ M“

'”lllll\lHl!I\l‘H ATy

50 dBpv,

40 depv,

30 depv,

20 depv,

10 dBpy/m

TRG

1001 pts 200.0 ps

CF 4.0 GHz
I

05/18/2017
L 12:58:55 PM

Ready

12:58:55 PM 05/18/2017

Compliance Worldwide, Inc. -
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (1))
6.2.2 Plot of Transmission Period

MultiView 5| Spectrum
Ref Level 100.00 dBuv/m * RBW 50 MHz SGL
= Att Ode ® SWT 153 @ VBW 80 MHz
TDF
1 Zero Span TPk Clrw
D2[1] 0.35 dB
11.8650s
a0 dBpY M1[1}{84.97 dBpV/m
o o2 645.0 ms
80 dBpY/m
70 depy/m
L T N T A LW ST SUm Ty ey v WAL e P A el TN UV (PR S S W VR
50 depv/m
40 depv/m
30 dBpv/m
20 depv/m
10 depv/m:
CF 4.0 GHz 1001 pts 1.5s
1 Ready  WNNNNRNNN w0200

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

CH2
fm The highest emission peak 3.9970
fL 10 dB below the highest peak | 3.6893
T 10 dB above the highest peak | 4.3227
fc Calculated: (fu + L) / 2 4.0060
Bandwidth Calculated: (fn - fL) 0.6334
Fractional BW | Calculated: 2*(fu - fL) / (fn + f.) | 0.1581

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

139-20 Wiser Systems Client Tag <>
MultiView Spectrum -
Ref Level 9000 dBphim = RBW 1 MHz
Spectrum = At OdE SWT 1.01 ms & VBW 10 MHz  Mode Sweep

TOF "34% AMP JCA42-41 1181 SN 70878 "276 ANT 0319 ETS Lndgren 3117 3M " "1036 CBL 0319 GORE OKCOQOCO240.0"

1 Frequency Sweep

M1[1] [73.03 dBuV/m
3,997000 GHz
ac
an o
7€ dl | ™
- S | NG v S i b b Jr!nluhﬁ] T
' id WU W ] " T I T
T G T T ST
55 Ut L[ L, ! U b L)
1 1 r[ﬁr_ 1 ] g T r‘{i-"ll{ |IIn
degv/m .u"r"""'l : Wlp"
60 dBpv/m #
o i AT
e oo i
= P A W
w-_‘,-Jr i Il
S0 devdm
a5 1y
|CF 4.0 GHz 1001 prs 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 3.997 GHz 72.02 dBpV/m nclB 10.0 dB
Tl 1 3.6893 GHz 61,96 dEpv/m ndB down By 633.40 MHz
T2 1 4.3227 GHz 52, 84 dBuv/m () Factor 5.3
measuring...  NERNNEER o "1‘:?%?%2

08:30:44 07.02.2020
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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

CH2
fm The highest emission peak 4.0050
fL 10 dB below the highest peak | 3.6194
fH 10 dB above the highest peak | 4.3676
fc Calculated: (fu + L) / 2 3.9935
Bandwidth Calculated: (fu - fL) 0.7482
Fractional BW | Calculated: 2*(fu - fL) / (fn + fL) | 0.1874

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1] |68.33 dBp¥/m
4.005000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

70 dBpv/m

£
> |
|

|
o5 dov/m "rd anf‘/‘LlVMWW M’\I\\J«W UWW‘ ‘M

o . M\ﬂvﬂvﬁr\'{.wﬂ.l \/m
&0 dBpv/m MﬂJLJI“TZ
pY Mv et w
55 dapv/m W“ Iy
i)
M ™t

45 dBpv/m

CF 4.0 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table

M1 1 4.005 GHz 68.33 dBpV/ m ndB 10.0 dB

T1 1 3.6194 GHz 58.36 dBuv/m ndB down BW 748.30 MHz
T2 1 4.3676 GHz 58.96 dBuv/m () Factor 5.4
measuring... [[HINNRNEN (2 u7[.|[:32:.52|]|?§lﬁj

08:50:06 07.02.2020
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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

CH2
fm The highest emission peak 4.0140
fL 10 dB below the highest peak | 3.6903
fH 10 dB above the highest peak | 4.3247
fc Calculated: (fu + L) / 2 4.0075
Bandwidth Calculated: (fu - fL) 0.6344
Fractional BW | Calculated: 2*(fu - fu) / (fn + f) | 0.1583

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1] |68.41 dBp¥/m
4.014000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

: ::::: FAN ) — uymvvh. N 7,
U TR T Vil R I Vi b
] "

55 dapv/m—frd di B W
,.CID[)E‘EI aul m».vanl'H

45 dBpv/m
CF 4.0 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table

M1 1 4.014 GHz 68.41 dBpVvV/m nde 10.0 dB

T1 1 3.6903 GHz 57.73 dBuv/m ndB down B 634.40 MHz

T2 1 4.3247 GHz 58.34 dBpv/m ) Factor 5.3

Measuring... [[HNRRRNEN L 976[;2:.526.?52

09:56:07 07.02.2020
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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

CH2
fm The highest emission peak 3.9990
fL 10 dB below the highest peak | 3.6314
fH 10 dB above the highest peak | 4.3796
fc Calculated: (fu + L) / 2 4.0055
Bandwidth Calculated: (fu - fL) 0.7482
Fractional BW | Calculated: 2*(f4 - fu) / (fn + f) | 0.1868

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1] |69.31 dBp¥/m
3.999000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

S A
O P N T X P L

I
WM T2
&0 dBpvsm A

55 depy iy Nr

45 depv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 3.999 GHz 69.31 dBpVvV/m ndB 10.0 dB
T1 1 3.6314 GHz 59.13 dBpv/m ndB down BW 748.30 MHz
T2 1 4.3796 GHz 59.57 dBpv/m () Factor 5.3
measuring... [[HINNRNEN (2 IJ7.1[|12:;32£§I;

11:34:47 07.02.2020
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TESTING CERT #1673.01

Issue Date: 2/28/2020

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

CH4
fm The highest emission peak 4.0010
fL 10 dB below the highest peak | 3.4343
fH 10 dB above the highest peak | 4.6527
fc Calculated: (fu + L) / 2 4.0435
Bandwidth Calculated: (fu - fL) 1.2184
Fractional BW | Calculated: 2*(fu - fu) / (fn + f) | 0.3013

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

139-20 Wiser Systems Client Tag

Multiview Spectrum

Ref Level 90.00 dBpis/m ® RBW 1 MHz

Spectrum _ 0dB  SWT 2.01 ms ® VBW 10MHz Mode Sweep

TOF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240.0"

1 Frequency Sweep

1Pk Wiew
70,18 dBp¥/m
4.001000 GHz

M1[1]

85 dBpv/m

80 dBpv/m

75 dBpv/m

70 dBpv/m

;ﬁ. | T T |
T AN AV,

65 dBpv/m

&0 dBpv/m

55 dBpY/m b
H ’NNM

50 dBpv/ - W

o]

CF 4.0 GHz 2001 pts 200.0 MHz/

Span 2.0 GHz

2 Marker Table

70.18 dBpV/m
59,67 dEpv/m
£0.10 dBpv/m

ndB
ndB down BW
) Factor

4.001 GHz
3.4343 GHz
4.6527 GHz

M1 1
T
T2 1

—-

10.0 dB
1.22 GHz
3.3

14:37:16 07.02.2020

i 07.02.2020
14:37:16

Measuring...
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WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH4
fm The highest emission peak 3.9930
fL 10 dB below the highest peak | 3.4893
fH 10 dB above the highest peak | 4.4628
fc Calculated: (fu + L) / 2 3.9761
Bandwidth Calculated: (fu - fL) 0.9735
Fractional BW | Calculated: 2*(fu - fL) / (fn + f) | 0.2448

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1] [72.17 dBp¥/m

1 Frequency Sweep

a5 dapv/m 3.993000 GHz
80 depv/m

75 dBpv/m =

70 dBpv/m ; |} h ) |

85 dBpv/m Tﬂmlvw‘ﬁﬂvﬂ' MM%‘ 'LI‘UM)\WM %MMMW , ﬁw?w N ‘
ST o

L A

50 dBpv/m 4

CF 4.0 GH=z 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table

M1 1 3.993 GHz 72.17 dBpV/m nde 10.0 dB

T1 1 3.4893 GHz 62.06 dBuv/m ndB down B 973.50 MHz

T2 1 4.4628 GHz 62.87 dBuv/m ) Factor 4.1

Measuring... INNENNENN wa 072

15:52:45 07.02.2020
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH4
fm The highest emission peak 4.0110
fL 10 dB below the highest peak | 3.3673
fH 10 dB above the highest peak | 4.6377
fc Calculated: (fu + L) / 2 4.0025
Bandwidth Calculated: (fu - fL) 1.2704
Fractional BW | Calculated: 2*(f4 - f.) / (fu + f) | 0.3174

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1] |64.69 dBp¥/m
4.011000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

70 dBpv/m

85 dapv/m f\wﬂ!‘w j A N

oI P R ta S g
o g AR LTS
e WW "

%Ww

CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table
M1 1 4.011 GHz 64.69 dBpVvV/m ndB 10.0dBe
T1 1 3.3673 GHz 53.83 dBpv/m ndB down BW 1.27 GHz
T2 1 4.6377 GHz 54.59 dBuv/m () Factor 3.2
measuring... [[HINNRNEN (2 u7'1['72:'u25'?§g

17:05:33 07.02.2020
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH4
fm The highest emission peak 3.9950
fL 10 dB below the highest peak | 3.4233
fH 10 dB above the highest peak | 4.6547
fc Calculated: (fu + L) / 2 4.0390
Bandwidth Calculated: (fu - fL) 1.2314
Fractional BW | Calculated: 2*(fu - fu) / (fu + f) | 0.3049

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

139-20 Wiser Systems Client Tag

Multiview Spectrum -

s ' Ref Level 90.00 dBpis/m ® RBW 1 MHz
pectrum o it 0dB SWT 2.01 ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA4S-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M"," 1036 CBL 0319 GORE OKCOQOCG240,0"

1Pk Wiew
M1[1]/67.87 dBuY/m
3.995000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

b .

: :::\\:::: & MJNM/JL\RAWMIJ\WWMMNMJM MM /ALA ﬂ- nun i
LWWW Lyl y i oy W
m % t

e WW MWN h

50 depv/m w. } WM

CF 4.0 GH=z 2001 pts 200.0 MHz/ Span 2.0 GHz
2 Marker Table

M1 1 3.995 GHz 67.87 dBpV/m nde 10.0dBe

T1 1 3.4233 GHz 57.71 dBuv/m ndB down B 1.23 GHz

T2 1 4.6547 GHz 57.61 dBuv/m ) Factor 3.2

Measuring... [[HIRRNNER L DB.l[:]Q:.uzul?ég

10:00:59 08.02.2020
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH5
fm The highest emission peak 6.4730
fL 10 dB below the highest peak | 6.1913
fH 10 dB above the highest peak | 6.7198
fc Calculated: (fu + L) / 2 6.4556
Bandwidth Calculated: (fu - fL) 0.5285
Fractional BW | Calculated: 2*(fu - fu) / (fu + f) | 0.0819

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

139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 20.00 dBuvym ® RBW 1 MHz
& Att OdB SWT 1.0l ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA48-4111B1 SN 70878","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240,0"

1Pk Wiew
M1[1]]72.47 dBu¥/m
6.473000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

7S dep/m ™1

70 deyv/m WW\MMNAI wmfhﬁ MW%WM ,
o Wﬂ% ﬁMW ) WM
0 dopvim o

55 dapv/}fmwt{ \\J]‘lﬂlﬂv
M@M MMW

=]

45 dBpv/m
CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
[ Tvpe |
1 6.473 GHz 72.47 dBpV/m nde 10,0 dB
T1 1 6.1913 GHz 61.79 dBuv/m ndB down B 528.50 MHz
T2 1 5. 7198 GHz 62.48 dBuv/m ) Factor 12,2
measuring... [IHERRRNER X DB.1[4I12:.221|?$2

14:21:12 08.02.2020
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH5
fm The highest emission peak 6.5070
fL 10 dB below the highest peak | 6.1593
fH 10 dB above the highest peak | 6.7328
fc Calculated: (fu + L) / 2 6.4461
Bandwidth Calculated: (fu - fL) 0.5735
Fractional BW | Calculated: 2*(fu - fu) / (fn + f) | 0.0890

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

139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 20.00 dBuvym ® RBW 1 MHz
& Att OdB SWT 1.0l ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA48-4111B1 SN 70878","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240,0"

1Pk Wiew
M1[1]/69.07 dBuY/m
6.507000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

|

70 dBpv/m T ot
R Y
N g 4
&5 dBpv/m www’w w'“W'W m
60 dBpv/m MﬂJquﬁ\‘\gmm - !'"ful
55 dBpv/m M WI VAWMM
dBpvSm

CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table

[ Tvpe

1 6.507 GHz 69.07 dBpV/m nde 10,0 dB
T1 1 £.1593 GHz 59.41 dBuv/m  ndB down BW 573.40 MHz
T2 1 6.7328 GHz 58.67 dBuv/m  Q Factor 11.3

measuring... [IHERRRNER g 08.02.2020

15:13:43

15:13:43 08.02.2020
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TESTING CERT #1673.01

Issue Date: 2/28/2020

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

CH5
fm The highest emission peak 6.5150
fL 10 dB below the highest peak | 6.1863
fH 10 dB above the highest peak | 6.7687
fc Calculated: (fu + L) / 2 6.4775
Bandwidth Calculated: (fu - fL) 0.5824
Fractional BW | Calculated: 2*(fu - fu) / (fn + f) | 0.0899

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

139-20 Wiser Systems Client Tag

Spectrum -

Ref Level 20.00 dBuvym ® RBW 1 MHz

MultiView

& Att 0de  SWT 1.01 ms ® VBW 10 MHz Meode Sweep
TOF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240.0"

1Pk Wiew
M1[1]/66.60 dBuY/m
6.515000 GHz

1 Frequency Sweep

85 dBpv/m

80 dBpv/m

75 dBpv/m

70 dBpv/m
M1

&5 dBpv/m
&0 dBpY/m = JL/ AT W“!'.‘JN\‘ . W%
2
e oy VWMMW J
SW meb"ﬁ Iww

‘lf* BV

100.0 MHz/ Span 1.0 GHz

CF 6.5 GHz 1001 pts

2 Marker Table

[ Type |

1 6.515 GHz
T 1 5.1663 GHz

67657 GHz

66.60 dBpV/m ndB 10.0 dB
56.58 dBuv/m ndB down B 582.40 MHz
55.89 dBuv/m () Factor 11.2

measuring... [|HERRRNER g 08.02.2020

16:51:18

T2 1

16:51:18 08.02.2020
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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

CH5
fm The highest emission peak 6.5240
fL 10 dB below the highest peak | 6.2313
fH 10 dB above the highest peak | 6.7428
fc Calculated: (fu + L) / 2 6.4871
Bandwidth Calculated: (fu - fL) 0.5115
Fractional BW | Calculated: 2*(fu - fu) / (fn + f) | 0.0788

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

139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 80.00 dBuvy/m ® RBW 1 MHz
& Att OdB SWT 1.0l ms ® VBW 10MHz Mode Sweep
TOF "348 AMP JCA48-4111B1 SN 70878","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240,0"

1Pk Wiew
M1[1]/70.45 dBuY/m
6.524000 GHz

1 Frequency Sweep

75 dBpv/m

o W AT S N
B R P N

55 dBpv/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table

[ Tvpe

1 6.524 GHz 70.45 dBpV/m nde 10,0 dB
T1 1 6.2313 GHz 60.30 dBuv/m  ndB down BW 511.50 MHz
T2 1 6.7428 GHz 60.43 dBuv/m  Q Factor 12.8

mMeasuring... [HNERRNNN I 02/07/2020

03:25:51 PM

03:25:51 PM 02/07/2020
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Test Number: 139-20

aa

ACCREDITED'

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions below 960 MHz (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, RSS-220)

Test Notes:

Frequency Field Strength Field Strength
(MHz) (MV/m) (dBuv/m)
0.009 to 0.490 2,400/F (F in kHz) 128.5 to 93.8
0.490 to 1.705 24,000/F (F in kHz) 73.8 t0 63
1.705 - 30 30 69.5
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46

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.

30 kHz to 960 MHz

3 Meters

200 Hz — 30 kHz to 150 kHz
9 kHz — 150 kHz to 30 MHz
120 kHz - 30 MHz to 960 MHz

300 Hz — 30 kHz to 150 kHz
30 kHz — 150 kHz to 30 MHz
300 kHz - 30 MHz to 960 MHz

Peak, Quasi-Peak & Average
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COMPLIANCE (ACCREDITED)

TESTING CERT #1673.01

WORLDWIDE
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209, continued)
6.4.1. 30 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 — 30 to 150 kHz — 6.8 Mbps 64M PRF

Receiver | ||:|§1
1002 0314 CBL Chamber Antenna (.01 - 1000 K

RBW (CISPR) 200 Hz ™MT 100 ms
Input 1 DC Att 10 dB  Preamp OFF Step TD Scan
139-20 Wiser Systems Client Tag Scan @ 1Pk Max
1 1 ] MI1[1] 70.03 dBp¥/m

| 120 dBuv/m : . 0.000 s 30.500 kHz
FCC Part 15.209 Below 30 MHz.LIN ¢ ' : :

110 dBpv/m === SR

100 dBpv/m

90 depv/m

80 dBpv/m

41

60 dBpv/m

50 depv/m

40 depv/m

20 depv/m . .

[TF : : : : : :

Start 30.0 kHz Stop 150.0 kHz
02,/05/2020

b
‘ ﬂ | CEERRRE N* 04:47:00PM

Date: S5.FEB.2020 16:47:09

Measuring...

Note: The other data rate / PRFs were also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 139-20 Issue Date: 2/28/2020
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 — 30 to 150 kHz — 6.8 Mbps 64M

Receiver | ||:|§1

RBW (CISPR) 200 Hz ™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 K
Input 1 DC Att 10 dB  Preamp OFF Step TD Scan
139-20 Wiser Systems Client Tag Scan @ 1Pk Max

; ; : ; M1[1] 70.25 dBpv¥Y/m
| 120 depv/m ; ; ; ; 0.000 s 31.450 kHz
FCC Part 15,209 Below 30 MHzLIN | ; : :

——

110 dBpv/m : : —

100 depvim

90 depv/m

80 dBpv/m

g,
b

60 dBpv/m

50 depv/m

40 depv/m

20 depv/m
[TF

& Start 30.0 kHz Stop 150.0 kHz
02/05/2020
L ﬂ SREREEE | B 04:40:52PM 77

Date: S5.FEB.2020 16:49:532

Measuring...

Note: The other data rate / PRFs were also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 Ground Parallel Measurement Antenna — 30 to 150 kHz — 6.8 Mbps 64M

Receiver | ||:|§1

RBW (CISPR) 200 Hz ™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 K
Input 1 DC Att 10 dB  Preamp OFF Step TD Scan
139-20 Wiser Systems Client Tag Scan @ 1Pk Max

; ; : ; M1[1] 70.15 dBpv¥/m
| 120 depv/m ; ; ; ; 0.000 s 31.450 kHz
FCC Part 15,209 Below 30 MHzLIN ; : :

——

110 dBpv/m : : —

100 depvim

90 depv/m

80 dBpv/m

60 dBpv/m ;U‘l‘n_ -

50 depv/m

40 depv/m

20 depv/m
[TF ! ! ] ! ' '
Start 30.0 kHz Stop 150.0 kHz

b
02/05/2020
‘ ﬂ | | DEEDREEN* 0 04:41:00PM 7

Date: S.FEB.2020 16:41:40

Measuring...

Note: The other data rate / PRFs were also noise floor
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Test Number: 139-20
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|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 2/28/2020

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

6.4.1.

30 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 Parallel Measurement Antenna — 150 kHz to 30 MHz — 6.8 Mbps 64M

Receiver |

(=]

Input 1 DC Att

RBW (CISPR) 9 kHz

MT
0 de Preamp

100 ms
OFF Step TD Scan

1002 Chamber Antenna Cable. TDF 0210 EMCO LC

A¥

[139—20 Wiser Systems Client Tag Scan @ 1Pk Max
FCC F'aﬁ: 15.209 Below 30 MHZ.LIN 1 MHz ] r M1[1] 62.20 dBp¥/m
j ' ' ‘ Do ; , 0.000s 150.000 kHz
75 dBpvfm B — . : : ' '
. ~ :
70 dBpv/m ~
. ~ |
' ' '\-.ka |
65 dBpv/m
> o / ~
50 dBpv/m
45 depv/m
40 dBpv/m
35 dE-I:-IVJ" m ~‘-:”“‘"W!'m"~'y\.'r"-;':w : J-Mv‘m
: P R
rF : P ' :
Start 150.0 kHz Stop 30.0 MHz
02/05/2020

Measuring...

HRREREEED o 04:22:15PM

Date: 5.FEB.2020

16:22:16

Note: The other data rate / PRFs were also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 Perpendicular Measurement Antenna — 150 kHz to 30 MHz — 6.8 Mbps 64M

Receiver | ||:|§1

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO LC
Input 1 DC Att 0 de Preamp OFF Step TD Scan
[139—20 Wiser Systems Client Tag Scan @ 1Pk Max
FCC Part 15,209 Below 30 MHz .LIN © 1 MHz ' COM1[1] 62.54 dBpY/m
5 5 ‘ o 5 . 0.000s 152.250 kHz
75 dBpv/m— : : : : B L :

70 depv/m

S depv/m : | ; — -
3 ; E L L ]

dBpv/m

50 dBpv/m

45 depifm

40 dE-l_.lw'rn

35 depv/m

M
MPhobddoe
TF |

Start 150.0 kHz Stop 30.0 MHz
Measuring..  @RRRRNNAD W6 JTO0T

A¥

Date: S5.FEB.2020 16:19%:21

Note: The other data rate / PRFs were also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 Ground Parallel Measurement Antenna — 150 kHz to 30 MHz — 6.8 Mbps 64M

Receiver | ||:|§1

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO LC
Input 1 DC Att 0 de Preamp OFF Step TD Scan
[139—20 Wiser Systems Client Tag Scan @ 1Pk Max
FCC Part 15,209 Below 30 MHz .LIN © 1 MHz ' COM1[1] 62.15 dBpvY/m
5 5 ‘ o 5 . 0.000s 152.250 kHz
75 dBpv/m—— — — : : e — :
N
70 dBpv/m—— s
' : b g |
' o B
?5 dBIE.IWI'ﬁ : : E T “m\]

50 dBpv/m

45 depv/m

40 dBpv/m

5 S s T |
TF ¢ : . : L : : P L :

Start 150.0 kHz Stop 30.0 MHz

- 02/05/2020

l Measuring... [ ERERENN 04:33:56 PM 77
Date: 5.FEB.2020 16:33:56

Note: The other data rate / PRFs were also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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.

6.4.1.7 Horizontal Polarity — 30 to 960 MHz — 6.8 Mbps — 64M PRF

Receiver | |ué:r'

RBW (CISPR) 120 kHz ™MT 100 ms 0006 ANT CHASE BICONILOG CHAMBER.TDF 1C
Input 1 4C  Att 0de Preamp  ON Step TD Scan
139-20 Wiser Systems Client Tag Scan @ 1Pk Max
T v i . 100 MHz ] M1[1] 35.03 dBpv¥/m
: : . 0.000s ~ 84.000000 MHz
S0 dBuv/m : ' = —
35 i ———————— —

ACL O s f fmm,

FCC Part135.209.LIN

M1

35 dBpv/m

30 dBpv/m

25 depv/m

20 depifm

15 dBpv/m

Start 30.0 MHz Stop 960.0 MHz
Measuring...  @RERNRRND G SRS y

A¥

Date: 5.FEB.2020 15:49:52

Note: The other data rate / PRFs were also significantly below the limits.
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COMPLIANCE (ACCREDITED)

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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.

6.4.1.8 Vertical Polarity — 30 to 960 MHz — 6.8 Mbps — 64M PRF

Receiver | |ué:r'

RBW (CISPR) 120 kHz MT 100 ms D006 ANT CHASE BICONILOG CHAMBER.TDF 1C
Input 1 AC  Att 0de Preamp ON Step TD Scan
139-20 Wiser Systems Client Tag Scan @ 1Pk Max
? = ' 100 MHz L M1[1] 29.81 dBpV/m
: : . 0.000s ~ 84.000000 MHz
S0 dBuv/m : ' = —
45 depm————————— —

ACL O s f fmm,

FCC Part135.209.LIN

35 dBpv/m

M1

30 dBpv/m

25 depv/m

st L
aiEnan

bt
Start 30.0 MHz Stop 960.0 MHz
- 02/05/2020
l ﬂ Measuring...  RERERNND G 03:55:50 PM 77

Date: 5.FEB.2020 15:55:59

Note: The other data rate / PRFs were also significantly below the limits.
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WORLDWIDE

Test Number: 139-20

aa

ACCREDITED'

TESTING CERT #1673.01

Issue Date: 2/28/2020

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.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpv/m)
960 - 1610 -75.3 19.9
1610 - 1990 -63.3 31.9
1990 - 3100 -61.3 33.9
3100 - 10600 -41.3 53.9
Above 10600 -61.3 33.9
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 8 to 18 GHz were done with the aid of a
High Pass Filter before the low noise amplifier.

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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lACCREDITEDI

TESTING CERT #1673.01

Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.1. 960 MHz to 8 GHz Horizontal at 1 Meter, 110kbps - 16M

Spectrum | u%;l

Ref Level 60.00 dBpv/m  Offset -0.54 dB & RBW 1 MHz

j ALt 9 di & SWT Ts @ VAW 10 MHz  Mode Sweep Input DC
TOF

139-20 Wiser Systams Client Tag @ 1Rm View

Mi[1] 50.38 dBp¥/m
6.653700 GHz|

55 dBv/m

S0 dBuvfm

45 deuvr | | |

40 dBuv/m

35 dBuvfm

20 dBuvfmi

25 depv

FCC15.519 SUBPART F

LR e

Pdﬁb‘dw/w

Start 960.0 MHz 7041 pls Stop 8.0 GHz
L Jil . Measuring..  @RRNNANAD e e 7

Date: T.FEB.2020 14:33:42

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter, 110kbps - 16M

Spectrum I E%l

Ref Level 60.00 dBpY,/m Offset -5.54 b & RBW 1 MHz

jo ALL O dE & SWT 7s @ VBW 10 MHz  Mode Sweep Input DC
TOF

139-20 Wiser Systems Client Tag @ 1Rm View

mMi[1] 52.66 dBpv/m)
G.6G03700 GHz|
55 dBpv
S0 dBuvfm
45 dBuvfm
40 dBuvfm
35 dBpvfm
30 dBpvfm
25 dBuv/m |
FCC 15.:3 ];9 SUBPART F _;-“.LIH\ JI‘J
Start 960.0 MHz 7041 pts Stop 8.0 GHz
L :-[ , Measuring...  [ERENRERAN W IE;!‘!E'!!:”! y
Date: T.FEB.2020 14:26:2%
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Test Number:
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lACCREDITEDI

TESTING CERT #1673.01

Issue Date: 2/28/2020

139-20

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

6.5.3.

6.5.4.

960 MHz to 8 GHz Horizontal at 1 Meter, 110kbps - 64M

Spectrum | lué;l
Ref Level 60.00 dBpY/m Offset -9 54 dB @ RBW 1 MHz
j Attt S dB & SWT 7= @ VBW 10 MHz Mode Swesp Input DC
TOF
139-20 Wiser Systems Cliant Tag @ 1Am View
Mi[1] 49.01 dBpV /m|
6.683700 GHz|
55 dBph/m
S0 depvm P
45 dBuv/m: 1
40 dBuv/m
35 dBpv/m
30 dBpv/r II
25 dBuv/T
FCC15.519 SUBRPART F PR N . = il
e o
Start 960.0 MHz 7041 pls Stop 8.0 GHz
i
L il Measuring... JRANNLEED e prrr il |
Date: 7.FEB.2020 14:44:1F%
960 MHz to 8 GHz Vertical at 1 Meter, 110kbps - 64M
-
Spectrum Lu\'?
Ref Level 60.00 dBpv,/m Offset -5.54 dB & RBW 1 MHz
e At O dE & SWT 75 e VBW 10 MHz Mode Sweep  Input DC
TOF
13%-20 Wiser Systems Client Tag @1Rm View
M1[1] 53.86 dBpY/m|
6456700 GHz
55 dBpvm
50 dBpv/m
45 dBpvm
40 dBpvm
35 dBpv/m
30 dBpvm
25 dBpv/m —
FCC15.519 SUBPART F ,‘Q,Lv—’\l-
TRy /,’/\.W
55 oinsmd
Start 960.0 MHz 7041 pts Stop 8.0 GHz
il Measuring...  GRULLLLCED WG il
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TESTING CERT #1673.01

Issue Date: 2/28/2020

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

Spectrum |

=

Ref Level 60.00 depv/m
= ALL 9 de
TDF

Offset -9.54 dB & RBW 1 MHz

- SWT 75 @ VBW 10 MHz Mode Sweep  Input DC

139-20 Wiser Systems Client Tag @ 1Rm View

55 dBuMim

mi[1] 43.67 dBpv,/m)|

6.506700 GHz|

50 dBpv/m

45 dByv/m

40 dBpv/m

35 dBpv/m

-

30 depvm

25 dayiv/m;

7041 pts Stop 8.0 GHz

| reasuring... WEERESNNN e 122154

6.5.6. 960 MHz to 8 GHz Vertical at 1 Meter, 6.8 Mbps - 16M

Spectrum ll

]

Ref Level 60.00 dBgv/m
[ Att
TOF

Fde & SWT

Offset -9.54 dB & RBW 1 MHz

75 @ VBW 10 MHz Mode Sweep Input DC

135-20 Wiser Systems Client Tag @ 1IRm View

55 dBpvfm

Mi[1] 45.98 dBpv/m|

6.574700 GHz|

50 dBpv/m

45 dBpv/m

40 dByv/m

35 dBv/m

30 dBuv/m

25 dBv/T

FCC15.519 SUBPART F
SOy

Start 960.0 MHz

7041 pts

Stop 8.0 GHz

Jl

Measuring..  WAMRAAAND WA o
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Test Number:
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lACCREDITEDI

TESTING CERT #1673.01

139-20 Issue Date: 2/28/2020

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

6.5.7

6.5.8.

. 960 MHz to 8 GHz Horizontal at 1 Meter, 6.8 Mbps - 64M

Spectrum | B;];l

Ref Level 60.00 dBpv/m  Offset -0.54 dB & RBW 1 MHz

j ALt 9 di & SWT Ts @ VAW 10 MHz  Mode Sweep Input DC
TOF

139-20 Wiser Systams Client Tag @ 1Rm View

Mi[1] 50.49 dBpV/m)|
6.664700 GHZ|
S5 dBuvm

S0 dBuvfm

45 depv

40 dBuv/m

35 dBuvfm

20 dBuvfmi

25 depv

FCC15.519 SUBPART F,

}bﬁm&wr/\f‘

Start 960.0 MHz 7041 pls Stop 8.0 GHz
L Jil . Measuring..  @RRNNANAD e fo il
Date: T.FEB.2020 §:12

960 MHz to 8 GHz Vertical at 1 Meter, 6.8 Mbps - 64M

Spectrum | B;];l

Ref Level 60.00 dBpv/m  Offset -0.54 B RBW 1 MHz

j ALt 9 di & SWT Ts @ VAW 10 MHz  Mode Sweep Input DC
TOF

139-20 Wiser Systams Client Tag @ 1Rm View

Mi[1] 51.64 dBpV/m)
6.619700 GHz|
55 dBuv/m

50 dBpvfm

45 dBpvr

40 dBuv/m

35 dBpvfm

30 dBpvfm

25 depvr

FCC15.519 SUBPART F. S S e N WA,

T T s

/\/"

_pd‘mw:—

Start 960.0 MHz 7041 pls Stop 8.0 GHz
L Jil . Measuring.. @RRNRANAD forrily]

Date: T.FEB.2020 O05:06:32
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TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.9. 8 to 18 GHz Horizontal at 1 Meter, 6.8 Mbps - 64M

Spectrum luz;.:-l
Ref Level 5%.95 dBuY/m Offset -9.54db & RBW 1 MHz
jo ALt 0 dB & SWT 10 5 & VBW 10 MHz Mode Sweep Input DC
TOF
139-20 Wiser Systems Client Tag @ LRm View
mMi[1] an.52 dipv/m|
17.864500 GHz|
55 dBpv/m
FCC15.519 SUBPART F
50 dBuv/m
45 dbuv/m
40 dBuv/m
35 dBuv/m
M1
20 AR/ m X

Faa Wl
25 dewvfm \,\r"w \,N’\mm,f‘\:\/wwf\ﬁ/‘/\v’
M

15 dBpv/m

Start 8.0 GHz 10001 pts Stop 18.0 GHz
- .
L )i | Heasuring...  WANNANAAD W

IR
Date: T.FEE.2020 (9:49:42

6.5.10. 8 to 18 GHz Vertical at 1 Meter, 6.8 Mbps - 64M
Spectrum | @

Ref Level 55.96 dbuY/m Oftset -9.54db & RBW 1 MHz

| ALt 0 dE & SWT 10 s & VBW 10 MHz
TOF

Mode Sweep Input DC

139-20 Wiser Systems Client Tag @ LRm View

mMi[1] a0.42 dBpv/m|
17.861500 GHz
55 dBph/m
FCC15.518 SUBPART F
S0 B/
45 dbuv/m
40 dBuv/m
35 dBuv/m
M1
20 AR/ m X

/ P N
25 dBuvfm .y —v’\f\*\.".ﬂ"\‘ }m;""’w \NA-/

15 dBpv/m

Start 8.0 GHz 10001 pts Stop 18.0 GHz
m T

)i | Heasuring...  WEANANAND Wi

Date: 7.FEE.2020 09:56:41

095641
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TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.11. 18 to 40 GHz Horizontal at 0.3 Meter, 6.8 Mbps - 64M

Spectrum

&

Ref Level 50.00 dBuY/m
| ALt
TOF

0dB & SWT

Oftset -20.00 d2 & RBW 1 MHz
22 s @ YBW 10 MHz

Mode Sweep Input DC

139-20 Wiser Systems Client Tag @ LRm View

55 dBpl/m

mMi[1] 25.94 dBpv/m|

39.549500 GHz|

S0 dBuv/me

45 dBuv/m

40 dBuv/m

FCC15.518 SUBRART F

30 dBpv/m

25 dBpv/m

N \*ﬁ‘mﬂ‘ﬂ‘v’\mﬂﬁ 1

lu.A

"
A

"‘v\.-ﬂ"'\-.\hwvtvw

CRY i

Start 18.0 GHz

22001 pts Stop 40.0 GHz

-

Date: 7.FEB.2020 10:25:32

w2532

6.5.12. 18 to 40 GHz Vertical at 0.3 Meter, 6.8 Mbps - 64M

Spectrum |

Ref Level £0.00 dBpv/m

Offset -20.00 d& & RBW 1 MHz

e At 0 de & SWT 22 5 & VAW 10 MHz Mode Sweep  Input DO
TOF
13%-20 Wiser Systems Client Tag @1Rm View
M1[1] 26.00 dBpY /m|
39.543500 GHz
55 dBpvm
50 dBpv/m
45 dBpvm
40 dBpvm
FCC15.519 SUBPART F
30 dBpy
M1
25 dapvy/m PV..Y'..“
20 dBpv/m rﬁ'ﬂ"kww
A J'\ ] »M W
o WM A
f.‘qm;.ﬂ. b PV Y Af'\-ufv'u"-b..wr""w 4
Manid W‘W‘\\“M&i‘ G W N W[

Start 18.0 GHz

22001 pts Stop 40.0 GHz

Measuring...  JUARERNLD

rETe |
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Test Number: 139-20

&

ACCREDITED)

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d) continued)

Requirement:

The radiated emissions at or below 960 MHz from a device shall not
exceed the limits in Section 3.4. The radiated emissions above 960
MHz from a device 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.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpV/m)
960 - 1610 -75.3 19.9
1610 — 4750 -70.0 25.2
4750 — 10,600 -41.3 53.9
Above 10,600 -61.3 33.9
Frequency Range: 960 MHz to 8 GHz
Measurement Distance: 1 Meter
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz

Detector Function:

Notes:

RMS 1 mS Average as defined in Annex
Section 4(b)

Measurements made from 960 MHz to 8 GHz were made in a semi-
anechoic chamber at 1 Meter using a -9.54 dB distance offset was
programmed into the spectrum analyzer.

Measurement data above 8 GHz for Channel 5 is provided in plots
6.5.9 to 6.5.12 on the previous pages.
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TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.13. 960 MHz to 8 GHz Horizontal at 1 Meter, 110 kbps - 16M

Spectrum | B;];l
Ref Level 60.00 depy/m Offset -0.54 dB & RBW 1 MHz
j ALt 9 di & SWT Ts @ VAW 10 MHz  Mode Sweep Input DC
TOF
139-20 Wiser Systams Client Tag @ 1Rm View
Mi[1] 50.38 dBpV/m
6.653700 GHz|
S5 dBuvm
M1
r
S0 dBuvfm Y
45 depv I | |
40 dBuv i
35 dBuvfm
20 dBuvfm
25 dBy r-.|
. -
IC RSS-220 5.3.10 RMS LIMIT DBLV-M “LW R
o GomT s
| 15-4E
Start 960.0 MHz 7041 pls Stop 8.0 GHz
L Jil Measuring...  MRRNANED Wl vl

ate: T.FEB.2020 14:234:25

6.5.14. 960 MHz to 8 GHz Vertical at 1 Meter, 110 kbps - 16M

Spectrum

|<B

Ref Level 59.92 dBpY/m Oftset -5.54 db & RBW 1 MHz
I At 9 dBE & SWT 75 @ VBW 10 MHz
TOF

Mode Sweep  Input DC

103-20 Wiser Systems Handheld Tag @ 1Rm View

mi[1]

46,33 dBpY /m)|
G.450700 GHz|

55 dapvr

50 dapvfir

43 dapvfir

40 dapvfir

35 dBpvi/m

30 dBpiv/m

25 dBpiv/m

0 5.3.10 RMS LIMIT DBLV-M
L

//‘v-’

Start 960.0 MHz

JAN.2020

7041 pts

Measuring...

Date: 15. 16:36:04

Stop 8.0 GHz

16:56:04
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TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.15. 960 MHz to 8 GHz Horizontal at 1 Meter, 110 kbps - 64M

Spectrum |

(=]

Ref Level 60.00 depy/m
j ALt
TOF

9 dB & SWT

Offset -0.54 dB & RBW 1 MHz

Ts @ VAW 10 MHz  Mode Sweep Input DC

139-20 Wiser Systams Client Tag @ 1Rm View

55 dBv/m

Mi[1] 49.01 dBpV/m)

6.683700 GHz|

S0 dBuvfm

Pl

45 depv

40 dBuv/m

35 dBuvfm

20 dBuvfm

25 depv |

IC RSS-220

5.3.10 RMS L.

/\r”

_;.dﬂbﬂ—

MIT DELWV-M

e

Start 960.0 MHz

7041 pts Stop 8.0 GHz

( )

Date: 7.FEB.2020

Measuring...  MEERREANN e [rrTrc |

14:42:25

6.5.16. 960 MHz to 8 GHz Vertical at 1 Meter, 110 kbps - 64M

Spectrum | lué;l
Ref Level 55.92 dBpy/m Offset -9 54 dB @ RBW 1 MHz
j Attt S dB & SWT 7= @ VBW 10 MHz Mode Swesp Input DC
TOF
103-20 Wiser Systems Handheld Tag @ 1Rm View
Mi[1] 46.69 dBpV/m)|
6.423700 GHz|
55 dBph/m
50 dBph/m
M1
v
45 dBpv/m ‘
40 dBuv/m i |I‘
35 dBpv/m ‘
30 dBph/m
25 dBpv/m
ooy
te pecas0 & 3 10 RME 11 I e rmaporn ="
C RS5-220 ";ww;—ﬁ_._ el
| 5 AEnime
Start 960.0 MHz 7041 pls Stop 8.0 GHz
ik 1
M ing...
{ )i easuring..  WUANNLELD W6 i |
Date: 15.JAN.20Z 16:26:46

Page 41 of 87

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873

(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



€

COMPLIANCE
WORLDWIDE
Test Number:

aa

lACCREDITEDI

TESTING CERT #1673.01

Issue Date: 2/28/2020

139-20

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.17. 960 MHz to 8 GHz Horizontal at 1 Meter, 6.8 Mbps - 16M

Spectrum

Ref Level 60.00 dBpy¥/m  Offset -5.54 db & RBW 1 MHz
| Att 9B & SWT Ts @ VBW 10 MHz
TOF

139-20 Wiser Systems Client Tag @1Rm View

(®]

Mode Sweep Input DC

Mi[1] 43.67 dBpY /m)|
G.506G700 GHz|

55 dapr

50 dapir

45 dBuvym

40 dBpvym

35 dBpfm

30 dBpvfm

25 dBpv/fm

IC RS5-220 5.3.10 RMS LIMIT DBUY-M

_pdﬁb\;.—

Start 960.0 MHz 7041 pts Stop 8.0 GHz

Measuring... iz;mm ,ﬁ

]

Date: 7.FEB.2020 2:2

6.5.18. 960 MHz to 8 GHz Vertical at 1 Meter, 6.8 Mbps - 16M

Spectrum | E‘-}l
Ref Lavel 60.00 dBuv/m Offset -9.54 dB & RBW 1 MHz
[ ALt 9 dE & SWT 75 & VBW 10 MHz
TDF

139-20 Wiser Systems Client T2g @ LRm View

Mode Sweep Input DOC

Mi[1] 45.98 dBpV/m|
6.5 74700 GHz|

55 dByiv/m

50 dBuvfm

45 dBuvim

40 dBpivm

35 dBpvim

30 dBpvime

25 dBpv

IC RSS-220 5.3. 1D RMS L
oo

Start 960.0 MHZ

IMIT DBIL-M

7041 pts Stop 8.0 GHz

[EETETI |

Measuring...
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.19. 960 MHz to 8 GHz Horizontal at 1 Meter, 6.8 Mbps - 64M

Spectrum |

=

Ref Level 60,00 dBpy/m
o Att 9de
TOF

Offset -0.54 dB @ RBW 1 MHz

- BWT 75w VBW 10 MHz Mode Sweep

Input DC

139-20 Wiser Systems Client Tag @1Rm View

55 dBpvm

M1[1]

48.34 dBpV/m
6.672700 GHz

50 dBivim

45 dByvim

40 dBpvim

35 dBvim

30 dBpvim

25 dBpvyme

9.3.10 RMS LIMIT DBLR-#

7041 pts

Measuring...

Stop B.0 GHz

Uedlzs

6.5.20. 960 MHz to 8 GHz Vertical at 1 Meter, 6.8 Mbps - 64M

Spectrum |

&

Ref Level £0.00 dBpv/m
= ALE
TOF

9 dE & SWT

Offset -%.54 B & RBW 1 MHz

75 = VAW 10 MHz Mode Sweep

Input DC

13%-20 Wiser Systems Client Tag @1Rm View

55 dBpiv/m

mi[1]

51.64 dBpV/m)|
6.431700 GHz

50 dBpiv/m

45 dpiv/m

40 dBpiv/m

35 dBpiv/m

30 dBpiv/m

25 dBpv/me

IC R55-220 5.3
Eaeace e

/“v"

1D RMS LIMIT DEUV-M
| o]

pEcl Y

-

Start 960.0 MHz

7041 pts

T

Measuring...

Stop 8.0 GHz

07.02.2020
15136

Jata: 7.FEB.2020
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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) (dBuV/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.6.1. Measurement & Equipment Setup
EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Functions:

1 kHz
10 kHz
RMS Average

6.6.2. 1164 to 1240 MHz & 1559 to 1610 MHz

There were no broadband emissions related to the UWB transmitter. Measured
signals were narrowband and related to the microprocessor / clocks and do not fall
under the requirements of this section. Measurements were made at 1.0 Meter with
a -9.54 dB distance correction factor. The -85.3 dBm limit was converted to a field
strength limit of 9.9 dBuV/m using a factor of 95.2.

Note: Worst case data of all channels and axis.
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6. Measurement Data (continued)

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

Spectrum |

(=]

Ref Level 35.00 dBpv/m
j Attt
TOF

Offset -9.54 dB @ RBW 1 kHz
0 di & SWT 76 = @ VBW 10 kHz

Maode Swesp

Input DC

139-20 Wisar Systems Client Tag @ 1Rm View

Mi[1]

30 dBpv/m

4.69 dBpV/m)|
1.232762600 GH2|

25 dBpv/m:

20 dBuv/m

15 dBuv/m:

PPN
TE-dBf

S dBpvim

0 dBpvim

-5 dBuvym

Start 1.164 GHz 76001 pts

Stop 1.24 GHz

. aN

[ [ EECERRE ] el

6.6.3.2 Vertical Measurement Polarity 1164 to 1240 MHz

Spectrum

&

Ref Level 35.00 dBpY/m
| ALt
TOF

Offset -9.54 b & RBW 1kHz
0de & SWT 76 s @ VBW 10 kHz

Mode Sweep

Input DC

139-20 Wiser Systems Client Tag @ 1Rm View

mi[1]

20 dBp

-5.45 dBpv/m)|
1.211915900 GHz|

25 dBuv/m

20 dBuvfm

15 dBuvfm

TE-dEvmIDL 9.900 dBuv/m

5 dBum

0 dBuv/m

-5 dBuV/m

Start 1.164 GHz

76001 pts Stop 1.24 GHz
Measuring... ([ ERERRRNN ik
Date: T.FEB.Z0Z zz
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6. Measurement Data (continued)

6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)
6.6.3.3 Harizontal Measurement Polarity 1559 to 1610 MHz

Spectrum

Ref Level 35.00 dBpv/m
= ALE
TOF

Offset -%.54 0B & RBW 1 kHz

0 de & SWT Els & VBW 10 kHz Mode Sweep Input OC

13%-20 Wiser Systems Client Tag @1Rm View

mi[1]

30 dBpiv/m

-5.41 dBpV/m
1.602634600 GHz

25 dBpiv/m

20 dBpiv/m

15 dBpvim

10
H-dopnr

01 2.500 dBpv/nr

5 dBuv/m

0 dBuv/m

-5 dBuvfm

51001 pts

M1

Stop 1.61 GHz

—
Measuring...

6.6.3.4 Vertical Measurement Polarity 1559 to 1610 MHz
Spectrum |

07.02.2020
09:30:25

=]

Ref Leval 35,00 dBpv/m Offset -9.54 dB & RBW 1 kHz
= Att Dde & SWT 5El1s @ VBW 10 kHz Mode Sweep Input DC
TOF

139-20 wiser Systems Client Tag @1Rm View

m1[1]

30 dBvim

-5.94 dBpv,/m
1.564212400 GHz

25 dBuv/m

20 dByvim

15 dBuvim

Brivim01 0,900 dBuV/in

51001 pts

Measuring...
L J

Stop 1.61 GHz
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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.
The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
3100 - 10600 -41.3 53.9
Frequency Range: 6to7 GHz
Measurement Distance: 3 Meters
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz

Detector Function:

RMS 1 mS Average as defined in 15.521(d)
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6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))
6.7.1. Plot of RMS Power at 3 Meters (Channel 2, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
3.7982 53.30 53.90 -0.60 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.7982 -41.90 -41.30 -0.60 v 135 45 Compliant

139-20 Wiser Systems Client Tag

MultiView

Spectrum

® Att
TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3m "
1 Frequency Sweep

Spectrum

Ref Level 70.00 dBL/m ® RBW 1 MHz
0dB ® SWT 15 ® VBW 10MHz Mode Sweep

"1036 CBL 0319 GORE OKCOQOCQ240.0"

53.30 dBpY /m

M1[1]
3.798200 GHz
55 depv/m
50 depv/m
55 depv/m e
FCC P15-510 RIS [IMIT DBUY-M
50 depvym A M P AN LA N/\\f\ A,
IR T I Ry
45 dBpv/m Ff\f‘"\; \VW‘\\
40 depv/m—fns ‘\N\A
30 depv/m
25 depv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz

i 06.02.2020
15:59:37

Measuring...

15:59:38 06.02.2020
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6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.2. Plot of RMS Power at 3 Meters (Channel 2, 110 kbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.8022 53.75 53.90 -0.15 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

139-20 Wiser Systems Client Tag

MultiView

Spectrum

C)

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
3.8022 -41.45 -41.30 -0.15 \% 135 45 Compliant
Spectrum -
Ref Level 70.00 dBuv/m @ RBW 1 MHz

Att

1 Frequency Sweep

0dE ® SWT 1s ® VBW 10 MHz
TOF "348 AMP JCA48-411181 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

Mode Sweep

"1036 CBL 0319 GORE OKCOQOC(H240.0"

M1[1]

53.75 dBpV /m
3.802200 GHz

65 dBpv/m

60 depv/m

55 dBpv,

FCC P15-518 RMS

IMIT DBUY-M

50 depv/m

45 dBpv,

N

"

40 dBpv/m
QM

30 dBpv/m

25 dBpv,

CF 4.0 GHz

1001 pts

100.0 MHz/

Span 1.0 GHz

16:35:37 06.02.2020

Meas

uring...

X 06.02.2020
16:35:36
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6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))
6.7.3. Plot of RMS Power at 3 Meters (Channel 2, 6.8 Mbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
3.8022 50.75 53.90 -3.15 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3

EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (d@Bm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.8022 -44.45 -41.30 -3.15 v 135 45 Compliant

139-20 Wiser Systems Client Tag

MultiView Spectrum
s t Ref Level 70,00 dBuv/m
pectrum _

TOF "348 AMP JCA48-4111B1 SN 70878" "276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

© RBW 1 MHz

0dB ® SWT 1s ® VBW 10MHz Mode Sweep
"1036 CBL 0319 GORE OKCOQOCO240.0"

M1[1]

50,75 dBuV/m
3.802200 GHz

i

65 dBpv/m

80 dBp/m

55 dBpy/m

FCC P15-519 RMS

IMIT DBUY-M

=

S0 depy/m

MW

45 dBpv/m

S

40 dBpy/m

s

30 dBpy/m

28 dBpY/m

CF 4.0 GHz

1001 pts

100.0 MHz/

Span 1.0 GHz

10:05:20 07.02.2020

Measuring...

[ 07.02.2020
10:05:20
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6. Measurement Data (continued)

6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.4. Plot of RMS Power at 3 Meters (Channel 2, 6.8 Mbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7992 53.76 53.90 -0.14 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.7992 -41.44 -41.30 -0.14 v 135 45 Compliant

139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 70.00 dBpv/m @ RBW 1 MHz
Spectuim & Att 0OdB ® SWT 15 ® VBW 10MHz Mode Swieep
TDF "348 AMP JCA48-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCO240.0"
1 Frequency Sweep

M1[1] [53.76 dBpv/m
3.799200 GHz

5 dBp,

80 dBpv/m

55 dBpt,

FCC P15-510 RMS [IMIT DBUY-M
a Y, PN L Nadh WZALWELN

N A -

45 depv/m

40 dBpv/m Faltid [

30 dBpV,

25 dBpY/m

CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
Measuring...  [NNNRNEER g 07022070

10:22:30 07.02.2020
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6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))

6.7.5. Plot of RMS Power at 3 Meters (Channel 4, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
3.7971 53.16 53.90 -0.74 \% 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.7971 --42.04 -41.30 -0.74 v 135 45 Compliant

139-20 Wiser Systems Client Tag

MultiView

Spectrum

& Att

Spectrum

Ref Level 70.00 dBpv/m
0de & SWT 2: @ VBW 10 MHz
TDF "348 AMP JCA48-4111B1 SN 7087S8","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

“ RBW 1 MHz

Mode Sweesp
"1036 CBL 0319 GORE OKCOQOCQ240.0"

M1[1]

53.16 dBpV/m
3.797100 GHz

5 dBp,

80 dBpv/m

55 dBpt,

!

50 dBpvfm

fo_ o
W

Py o
W=

A
W

45 dBpvfm

N,

40 dBpvfm

F% jlps

/Jv\‘\jz \I’WT DEV=TT

30 depw,

25 dBpv/m

CF 4.0 GHz

2001 pts

200.0 MHz/

Span 2.0 GHz

14:06:03 07.02.2020

Measuring...

a 07.02.2020
14:06:03
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6. Measurement Data (continued)

6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.6. Plot of RMS Power at 3 Meters (Channel 4, 110 kbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7981 53.40 53.90 -0.50 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
cm eg
EIRP EIRP dB HIV D
3.7981 -41.80 -41.30 -0.50 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 70.00 dBuv/m & RBW 1 MHz
Spectiiun @ Att 0OdB ® SWT 2= @ VBW 10 MHz Mode Sweep

TOF "348 AME JCA43-4111B1 SN 70878""276 ANT 0319 ETS Lindgren 3117 3M " 1036 CBL 0319 GORE OKCOQOCQZ240.0"

1 Frequency Sweep p
M1[1] |53.40 dBpvV/m
3.798100 GHz

65 depv/m

60 dBpY/m

55 dBpv/m

M
g

Tl
AR

50 depvm

45 depvm

40 dBp, \!\/ R
\I}A;P:éau =T

Fe Elensy

30 depv/m

25 depv/m

200.0 MHz/ Span 2.0 GHz

i 07.02.2020
15:22:42

CF 4.0 GHz 2001 pts

Measuring...

15:22:42 07.02.2020
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6. Measurement Data (continued)

6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))
6.7.7. Plot of RMS Power at 3 Meters (Channel 4, 6.8 Mbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
3.7961 50.65 53.90 -3.25 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.7961 -44.55 -41.30 -3.25 v 135 45 Compliant

139-20 Wiser Systems Client Tag

Multiview Spectrum
s t Ref Level 70.00 dBuv/m @ RBW 1 MHz
pectrum o ... 0OdB ® SWT 25 ® VBW 10 MHz Mode Sweep

"1036 CBL 0318 GORE OKCOQOCR240.0"

TOF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep
M1[1] |50.65 dBuvV/m
3.796100 GHz
65 dBpY/m
60 dBpv/m:
55 dBpv/
ML
50 dBpV/m M’W
o Wﬂ A V/“\VWWMWA th
40 dBpv/m A/M / ’\}\’\r’l\“\\”\
=4 AT w‘w B
%M
30 dBpv/m
25 dBpv/
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz
N e 752202

Measuring... 16:49:20

16:49:20 07.02.2020
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Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6.

Measurement Data (continued)

6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.8. Plot of RMS Power at 3 Meters (Channel 4, 6.8 Mbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7991 53.44 53.90 -0.46 \Y 135 45 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.7991 -41.76 -41.30 -0.46 v 135 45 Compliant

139-20 Wiser Systems Client Tag

MultiView

Ref Level 70.00 dBpiv/m

Spectrum _ Att

TDF "3438 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

Spectrum

= RBW 1MHz

0dE ® SWT 2s & VBW 10 MHz Mode Sweep
"1036 CBL 0319 GORE OKCOQOCO240.0"

1 Frequency Sweep

M1[1]|53.44 dBp¥ /m
3.799100 GHz
65 dBpv/
60 dBpv/
55 depy/m I
50 depfm U/L\ NN\ / Y T P f\‘A f\ -
AR KA N T
45 depvfm ff'ijU # *\J\\
40 depyfm ALNJ‘ \’N\\
" W
e AT {}A“IT TEUT-H W\\,\W
o
30 depv/m
25 depy/m
CF 4.0 GHz 2001 pts 200.0 MHz/ Span 2.0 GHz

08:40:55 08.02.2020

X 08.02.2020
08:40:55

Measuring...
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Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))
6.7.9. Plot of RMS Power at 3 Meters (Channel 5, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
6.458 53.60 53.90 -0.30 \Y 110 125 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

139-20 Wiser Systems Client Tag

MultiView

Ref Level 70.00 dBpi/m

& Att

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.458 -41.60 -41.30 -0.30 \ 110 125 Compliant
Spectrum -
® RBW 1 MHz
O0dBe ® SWT 1s ® VBW 10MHz Mode Sweep

TOF "348 AMP JCA48-4111B1 SM 70878","276 ANT 0319 ETS Lindgren 3117 3M "

"1036 CBL 0319 GORE OKCOQOCQ240.0"

1Rm View

1 Frequency Sweep

M1[1]

53.60 dBpv/m
6.458000 GHz

65 depv/m

60 dBpv/m

55 dBpv/m

FCC P15-519 RMS

50 dBpY/m

IMIT DRUY-M

LY

45 dBpv/m

e

A

40 dBpY/m
E}da;@r‘r//\/

30 dBpY/m

25 depy/m

CF 6.5 GHz

10

01 pts

100.0 MHz/

Span 1.0 GHz

14:01:21 08.02.2020

Measuring...

A 08.02.2020
14:01:21
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 139-20

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

Issue Date: 2/28/2020

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.458 53.58 53.90 -0.32 \Y 110 125 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg

6.458 -41.62 -41.30 -0.32 \ 110 125 Compliant
139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 70.00 dBLv/m @ RBW 1 MHz
® Att OdB ® SWT 1 s ® VBW 10MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 7087S5","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCQ240.0"
1 Frequency Sweep

M1[1]]53.58 dBuv/m
6.458000 GHz
65 dBpy/m

80 dBpy/m

55 dBpy/m b
FcC P1s-519 ARMS [IMIT DBUY-M

S

50 dBpy/m

45 dBpy/m

40 depy/m
wm-/

30 depy/m

25 depy/m

CF 6.5 GHz 1001 pts 100.0 MHz/

Span 1.0 GHz

i 08.02.2020
15:04:58

Measuring...

15:04:58 08.02.2020
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Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

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

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpv/m) (dBuVv/m) (dB) HIV cm Deg
6.482 49.45 53.90 -4.45 \% 110 125 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

139-20 Wiser Systems Client Tag

MultiView

Ref Level 70.00 dBpv/m

& Att

Amplitude® Limit Margin Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.482 -45.75 -41.30 -4.45 \ 110 125 Compliant
Spectrum -
@ RBVW 1 MHz
O0dB ® SWT 1s & VBW 10MHz Mode Sweep

TOF "348 AMP JCA48-4111B1 SM 70875","276 ANT 0319 ETS Lindgren 3117 3M ", "1036 CBL 0319 GORE OKCOQOCQ240.0"

1 Frequency Sweep

1Rm Yiew
M1[1][49.45 dBpv/m
6.482000 GHz

B85 dBpv/m

80 dBpv/m

55 dBpv/m

FCC P15-518 RMS

IMIT DBRUY-M

M1

50 dBpv/m

45 dBpv/m

40 dBpY,

30 dBpY,

25 dBpv/m

CF 6.5 GHz

1001 pts 100.0 MHz/ Span 1.0 GHz

16:27:22 08.02.2020

o 08.02.2020
16:27:22

Measuring...
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 139-20

6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.12. Plot of RMS Power at 3 Meters (Channel 5, 6.8 Mbps - 64M PRF)

Issue Date: 2/28/2020

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.550 53.65 53.90 -0.25 \Y 110 125 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
FFTQG?*E';CV (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
6.550 -41.55 -41.30 -0.25 \% 110 125 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 70.00 dBuv/m ® RBW 1 MHz
® Att 0de ® SWT 15 ® YBW 10 MHz Mode Sweep

TOF "348 AMP JCA48-4111B1 SN 7087S5","276 ANT 03139 ETS Lindgren 3117 3M "
1 Frequency Sweep

65 dBpv/m

" 1036 CBL 0319 GORE OKCOQOC240.0"

1Rn v
53.65 dBpv/m
6.550000 GHz

M1[1]

60 depv/m

55 dBpi/m

FCC P15-519 RMS

50 dBpv/m

IMIT DBUY-M

O Ve

45 dBpv/m

40 dBpi/m:

30 depv/m

25 depv/m

CF 6.5 GHz

1001 pts

100.0 MHz/

Span 1.0 GHz

02:07:56 PM 02/07/2020

Measuring...

g 02/07/2020
02:07:55 PM
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Test Number: 139-20
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TESTING CERT #1673.01

Issue Date: 2/28/2020

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, fu. That limit is O 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) (dBuVv/m)
3100 - 10600 0 95.2
Frequency Range: 6to7 GHz
Measurement Distance: 3 Meters
EMI Receiver IF Bandwidth: 50 MHz
EMI Receiver Avg Bandwidth 80 MHz
Detector Function: Peak, Max Held
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 139-20

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.1 Plot of Peak Power at 3 Meters (Channel 2, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.995 93.18 95.20 -2.02 \Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
3.995 -2.02 0.00 -2.02 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100.00 dBuv/m ® RBW S0 MHz
Spe=tun @ Att 0de SWT 1.0l ms ® WVBW 80 MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCQ240.0"

1 Frequency Sweep

M1[1][93.18 dBpv/m
3.995000 GHz
o5 dBpy/m——g u
7 B £ T WMW/J i TPt Jaad”
85 dBpy/m A/H\//W‘ '\\'\M\
a0 dBpy/m
75 dBpp/m w
70 dBpv/m
65 dBpY,/m
60 dBpy/m
55 dBpY/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
Maosuring... NEENNNNEN  we "5022020

16:20:54

16:20:55 06.02.2020

Page 61 of 87

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



COMPLIANCE
WORLDWIDE

Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.2 Plot of Peak Power at 3 Meters (Channel 2, 110 kbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.993 87.37 95.20 -7.83 \Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg

3.993 -7.83 0.00 -7.83 \% 135 45 Compliant
139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 100.00 dBuv/m ® RBW 50 MHz
S pectiuny & Att 0dB  SWT 1.01 ms ® VBW 20 MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M " "1036 CBL 0313 GORE OKCOQOCH240.0"

1 Frequency Sweep

M1[1] [87.37 dBpv/m

3.993000 GHz

Fasdepv/m———t

a0 depv/m

&5 depv/m

80 dBpv/m

75 dBpv/m

70 dBpym

65 dBpv/m

60 dBpv/m

EE dBpY A

Span 1.0 GHz

06.02.2020
e 16:57:17

CF 4.0 GHz 1001 pts 100.0 MHz/

Measuring...

16:57:17 06.02.2020
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Test Number: 139-20
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lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.3 Plot of Peak Power at 3 Meters (Channel 2, 6.8 Mbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.999 94.81 95.20 -0.39 \Y 135 45 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 Marain Ant Ant [Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HIV cm Deg
3.999 -0.39 0.00 -0.39 \ 135 45 Compliant

139-20 Wiser Systems Client Tag

Multiview

Ref Level 100.00 dBp/m

Spectrum

& Att

Spectrum

& RBW S50 MHz
0dB SWT 1.01 ms ® VBW 30 MHz

TDF "343 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

Mode Sweep
"1035 CBL 0319 GORE OKCOQOCO240.0"

1 Frequency Sweep

M1[1] 94.81 dBpV/m
il 3.999000 GHz
Fe5dBpY
RN
90 dBpN/rm M W
85 dBpv/m j/w w
S
M
70 dBpV/rm
65 dBpY
60 dBpv/m
55 dBpv/m
CF 4.0 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz

09:23:16 07.02.2020

Measuring...

X 07.02.2020
09:23:16
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Test Number:

139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.4 Plot of Peak Power at 3 Meters (Channel 2, 6.8 Mbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
4.004 94.23 95.20 -0.97 \Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
4.004 -0.97 0.00 -0.97 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100.00 dBuv/m ® RBW S0 MHz
Spe=tun @ Att 0de SWT 1.0l ms ® WVBW 80 MHz Mode Sweep

"1036 CBL 0313 GORE OKCOQOC(240.0"

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

94.23 dBpv/m
4,004000 GHz

M1[1]

FosdBpym——

a0 depv/m

85 dBpy/m
a0 dBpy/m
”‘%ﬁ:-/y

70 dBpv/m

65 dBpY/m

60 dBpv/m

55 dBpv/m

Span 1.0 GHz

L 07.02.2020
12:11:21

CF 4.0 GHz 1001 pts 100.0 MHz/

Measuring...

12:11:22 07.02.2020
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lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.5 Plot of Peak Power at 3 Meters (Channel 4, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7431 92.36 95.20 -2.84 \Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
3.7431 -2.84 0.00 -2.84 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100,00 dBpi/m @ RBW 50 MHz
Spesting - Att 0dE SWT 2.01 mz & VBW 30 MHz Mode Sweep

TOF "348 AMP JCA48-4111B1 SN 7087S5","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

oS HBpY m———

"1036 CEL 0319 GORE OKCOQOCQ240.0"

MI[1]

92.36 dBuV/m
3.743100 GHz

90 dBpy/m

ﬂwwm

85 dBpy/m

80 dBpA

75 dBpy/m

70 dBpY/m Pl

N,

il

55 dBpv/m

CF 4.0 GHz

2001 pts

200.0 MHz/

Span 2.0 GHz

14:54:28 07.02.2020

Measuring...

g 07.02.2020
14:54:27
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Test Number:

139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measureme

nt Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.6 Plot of Peak Power at 3 Meters (Channel 4, 110 kbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7371 87.30 95.20 -7.90 \Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg

3.7371 -7.90 0.00 -7.90 \Y 135 45 Compliant
139-20 Wiser Systems Client Tag

MultiView Spectrum -

Ref Level 100.00 dBuv/m ® RBW 50 MHz
S pectiuny & Att 0dB  SWT 2.01 ms ® VBW 20 MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M " "1036 CBL 0313 GORE OKCOQOCH240.0"

1 Frequency Sweep

87.30 dBpV/m
3.737100 GHz

M1[1]

Fasdepv/m———t
a0 depv/m
M1
85 dBpvm }.\&N F\M Sk
A
NWN
80 dBpv/m "A/.}{ M
75 dBpv/m %‘M

70 dBpY A \'/
65 dBpv/m W
M

EE dBpY A

M

Span 2.0 GHz

07.02.2020
e 16:03:32

CF 4.0 GHz 2001 pts 200.0 MHz/

Measuring...

16:03:32 07.02.2020
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number:

139-20 Issue Date: 2/28/2020

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

6.8.7 Plot of Peak Power at 3 Meters (Channel 4, 6.8 Mbps - 16M PRF)
. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
V4
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7931 94.85 95.20 -0.35 Y 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
3.7931 -0.35 0.00 -0.35 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100.00 dBuv/m ® RBW S0 MHz
Spe=tun @ Att 0de SWT 201 ms ® VBW 80 VMHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M ","1036 CBL 0319 GORE OKCOQOCQ240.0"

1 Frequency Sweep

FosdBpym——

M1[1] [24.85 dBpv/m
3,793100 GHz

4 =

a0 depv/m

A " e

85 dBpv/m

80 dBpv/m 7

75 dBpv/m ﬂ

N

Yl

60 dBpv/m

55 dBpv/m

CF 4.0 GHz

2001 pts 200.0 MHz/ Span 2.0 GHz

16:40:26 07.02.2020

Measuring... [[HERERNNR o n71%242nngg
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COMPLIANCE
WORLDWIDE

Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

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

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

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
3.7411 94.19 95.20 -1.01 \% 135 45 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
3.7411 -1.01 0.00 -1.01 \% 135 45 Compliant
139-20 Wiser Systems Client Tag
Multiview Spectrum -
Ref Level 100.00 dBuv/m ® RBW 50 MHz
Spectinm @ Att 0dB  SWT 2.01 ms ® VBW 80 MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

oS OBy m———y

"1036 CBL 0319 GORE OKCOQOCO240.0"

94,19 dBuY/m
3.741100 GHz

M1[1]

a0 dBpY/m

S T

85 dBpY/m

80 dBpY/m

p \

75 dBpv/m

70 dBpY/m

A

Ml

S5 dBpY/m
CF 4.0 GH=z 2001 pts 200.0 MHz/ Span 2.0 GHz
Measuring... EENNNNNNE i “%‘gé‘?gg

09:09:05 08.02.2020
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number:

139-20

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.9 Plot of Peak Power at 3 Meters (Channel 5, 110 kbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.489 94.11 95.20 -1.09 \Y 110 125 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
6.489 -1.09 0.00 -1.09 \% 110 125 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100.00 dBuv//m ® RBW 50 MHz

® Att 0de SWT 1.31 ms ® VBW 30 MHz Mode Sweep

TDF "348 AMP JCA48-4111B1 SN 70878","276 ANT 0319 ETS Lindgren 3117 3M "

1 Frequency Sweep

o5 HEpY r———

M1

"1036 CEL 0313 GORE OKCOQOCO240.0"

M1[1]

94.11 dBpV/m
6.489000 GHz

a0 dep,

85 dBpv/m

80 dBpv/m

75 dBp,

70 dB Y/

60 dBpY/mir
55 dBpV,
CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz

Measuring...

L 08.02.2020
14:53:55

14:53:55 08.02.2020
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COMPLIANCE
WORLDWIDE
Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

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

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

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.493 88.51 95.20 -6.69 \Y 110 125 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

139-20 Wiser Systems Client Tag

MultiView

Ref Level 100,00 dBuv/m

& Att

TOF "348 AMP JCA48-4111B1 SN 7087S","276 ANT 0319 ETS Lindgren 3117 3M *

"1036 CBL 0319 GORE OKCOQOCQZ240.0"

Amplitude? Limit Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.493 -6.69 0.00 -6.69 \% 110 125 Compliant
Spectrum -
® RBW 50 MHz
0dE SWT 1.31 ms ® VBW 30 MHz Mode Sweep

1 Frequency Sweep

Fosdepy/m——

MI1[1]

88.51 dBpV/m
6.493000 GHz

90 dBpv/m

85 dBpt/m

80 dBpyAm

75 dBpyfm

70 dBpy fm

60 dBp¥/m
55 dBpv/m
CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz

15:34:59 08.02.2020

Measuring...

a 08.02.2020
15:34:59
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 139-20

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.11 Plot of Peak Power at 3 Meters (Channel 5, 6.8 Mbps - 16M PRF)

. . . Ant Ant [Turntable
Fr?gl:—le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.485 94.88 95.20 -0.32 \Y 110 125 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 Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
6.485 -0.32 0.00 -0.32 \% 110 125 Compliant
139-20 Wiser Systems Client Tag
MultiView Spectrum -
Ref Level 100.00 dBpt/m & RBW 50 MHz

- Att 0OdE SWT 1.31 m=z @ VBW 380 MHz Mode Sweep

TDF "348 AMP JCA43-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "

"1036 CBL 0319 GORE OKCOQOC(240.0"

1 Frequency Sweep

M1[1]]94.88 dBpV/m
i 6.485000 GHz
PN — M
90 dBpy/m / WM M«_M
85 dBuY/m NM"N k«\w%
80 dBpY,/m J/}/,,-W”J W\
75 dBVm [,

70 dBpy/m

i

80 dBpy/m

55 dBpY/m

CF 6.5 GHz

1301 pts

130.0 MHz/

Span 1.3 GHz

Measuring...

ipg 08.02.2020
15:55:56

15:55:56 08.02.2020
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WORLDWIDE

Test Number: 139-20

aa

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.12 Plot of Peak Power at 3 Meters (Channel 5, 6.8 Mbps - 64M PRF)

. . . Ant Ant [Turntable
Fr?qellj_le,;cy Amplitude’ Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.497 95.12 95.20 -0.08 \Y 110 125 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 l0g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBUV/m) — 95.2

139-20 Wiser Systems Client Tag

MultiView

Ref Level 100.00 dBuv/m
& Att
TDF "348 AMP JCA48-4111B1 SM F087S","276 ANT 0319 ETS Lindgren 3117 3M "

"1036 CBL 0319 GORE OKCOQOCH240.0"

Amplitude? Limit Marain Ant Ant |Turntable
Ffe(qu;ef;Cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.497 -0.08 0.00 -0.08 \% 110 125 Compliant
Spectrum -
& RBW 50 MHz
0de  SWT 1.01 ms ® VBW 20 MHz Mode Sweep

1 Frequency Sweep

Fasdepv/m———t

a0 depv/m

M1[1]

95.12 dBpv/m
6.497000 GHz

&5 depv/m

80 dBpv/m

02:26:54 PM 02/07/2020

75 dBuv/m N

%M Mﬁ g

65 dBpv/m

60 dBpv/m

EE dBpY A

CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
Weasuring... NENNNNNEN ~ we 02/07/2020

02:26:53 PM
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COMPLIANCE
WORLDWIDE

Test Number: 139-20

&

[ACCREDITED)

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)

6.9 Conducted Emissions Test Setup

6.9.1. Regulatory Limit: FCC Part 15, Class B, IC RSS-GEN

Frequency Range Limits
(MH2) (dBV)
Quasi-Peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50 to 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
LISN EMCO 3825/2 9109-1860 9/10/2020
EMI Receiver Rohde & Schwarz ESR7 101156 9/10/2020
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:

Test Engineer:

Site Temperature (°C):
Relative Humidity (%RH):
Frequency Range:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Functions:

6.9.4. Test Procedure

N/A
N/A
N/A
N/A

0.15 MHz to 30 MHz

9 kHz

30 kHz

Peak, Quasi-Peak. & Average

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.
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COMPLIANCE ACCREDITED)|
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.10. 99% Emission Bandwidth (RSS-GEN 6.7)
Requirement: The occupied bandwidth shall be reported for all equipment in addition to

Test Note:

the specified bandwidth required in the applicable RSSs RSS-Gen,
Section 6.7.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the
actual occupied / x dB bandwidth and the video bandwidth (VBW) shall
not be smaller than three times the RBW value. Video averaging is not
permitted.

The detector of the spectrum analyzer shall be set to “Sample”.
However, a peak, or peak hold, may be used in place of the sampling
detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max
Hold”) may be necessary to determine the occupied / x dB bandwidth if
the device is not transmitting continuously.

. 99%
requenc Power
Data rate / PRF (gHz) y Bandwidth
(MH2)
110 kbps, 16M 6.489 753.09
110 kbps, 64M 6.490 783.76
6.8 Mbps, 16M 6.466 792.61
6.8 Mbps, 64M 6.491 758.53
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COMPLIANCE (ACCREDITED]

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.10. 99% Emission Bandwidth (RSS-GEN 6.7)
6.10.1 Plot of 99% Emission Bandwidth (110 kbps - 16M PRF)

139-20 Wiser Systems Client Tag

[

MultiView = Spectrum

Ref Level 100.00 dBpi//m ® RBW 10 MHz
- Att OdE SWT 1.31 mz & VBW 40 MHz Mode Sweep
TOF “ 348 AMP JCAGS-a11 181 SN FO87S""276 AT 0319 ETS Undgren 3117 3M “." 1036 CBL 0319 GORE OKCOQOCQ240.0°

MI[1][89.82 dBuv/m

6.489000 GHz
45 d
L}
B0 ARy 1
BE vy A yi \“\'\
A T S
Lo pf WA, "
B0 B ” \',r" ol \'l\l' \
W A i
RO TR W
75 dbpy/mre /\j "\‘
T '\ﬁ/‘l Tz
70 dbyvim ot \
iy
st cop A WA
’ i M “v‘wn'
60 Ay ('H(” lx
th

i Wik
CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz
2 Marker Table

Ml 1 6.489 GHz 89.82 dBpV/m Oec Bw 753.087085883 MHz

Tl 1 6.101878 GHz 70.89 dBpv/m Qoo Bw Centroid 6.478421886 GHz

T2 1 5.854965 GHz 70.79 dBuv/m (8] E‘ Freq CIHF._FJ 21.578114095 MHz

0B.02.2020
Measuring...  [ERINNNEED . 02,0200

14:34:42 08.02.2020

6.10.2 Plot of 99% Emission Bandwidth (110 kbps - 64M PRF)

139-20 Wiser Systems Client Tag

-

MultivView = Spectrum
Ref Level 100.00 d8u/m = RBW 10 MHz
& Att OdE SWT L31ms & VBW 40MHz Mode Sweep

TOF “345 AMP ICA4B-41 LIB1 SN 70875 " 276 ANT 0313 ETS Lindgren 3117 3M =" 1036 CBL 0315 GORE OkCOQOCO240.0"

1 Occupied Bandwidth

MI1[1][B4.82 dBuv/m
6.490000 GHz
Q5 diljvym

a0 da

My
RS dil J"‘
oy f "\n‘:‘u e i

Ml Wy Vi V\f‘lj'\ Wad A

5 diy ANTL,

o o ﬁ\:\_}" 1

BE iy

60 dey )‘v . LW‘?‘\"T s

CF 6.5 GHz 1301 pts 30,0 MHz /- Span 1.3 GHz

2 Marker Table

1 6.49 GHz 84.82 dBUV/m  Occ Bw 783.763782716 MHz

Tl 1 6.095679 GHz 66.73 dBuv/m O Bw Centraid 6.487560786 CHz
T2 1 £.875443 GHz 5173 dEu/m Do Bw Freg Offset 12 435214053 MHz
08.02.2020
maasuring...  [IRNNNNNER C oGt E

15:24:02 08.02.2020
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COMPLIANCE
WORLDWIDE

Test Number: 139-20

|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.10. 99% Emission Bandwidth (RSS-GEN 6.7)
6.10.3 Plot of 99% Emission Bandwidth (6.8 Mbps - 16M PRF)

139-20 Wiser Systems Client Tag

MultiView =

Ref Level 100.00 dBuAm
- ALt
TDF “348 AMP JCA4E-4111681 SN 70875

Spectrum

= RBW 10 MHz

OdE SWT 1.31 ms » VBW 40 MHz Mode Sweep

"276 ANT 0319 ETS Lindaren 3117 3M *

" 1036 CHL 0319 GORE OKCOQOCO240.0"

- R

Occupied Bandwidth

95 iy

M1[1]

86.06 dBuv/m
6466000 GHz

a0 day

ez

85 day

00 dbu/m

75 diu/m

70 dbu/m

f\l

v

A
L

"uv,\n’

65 day

0 diy T

bostangeritiaond |

CF 6.5 GHz

130,0 MHz,/

Byt d 'ha)r:

Span 1.3 GHe

2 Marker Table

T1

1 6.466 GHz
1 6.083307 GHz

.06 dBpV/m
71.93 dBuNV/m

Qoo Bw

Qe Bw Cantraid

792.613293535 MHz
6479613337 GHz

T2 £.87502 GHz 57.93 dBuv/m Occ Bw Freg Offsel 20. 326662567 MHz2
08.02.2020
Maasuring...  EENNNNNER wallrs 22y

16:11:25 08.02.2020

6.10.4 Plot of 99% Emission Bandwidth (6.8 Mbps - 64M PRF)

139-20 Wiser Systems Client Tag

MultiView =
Ref Level 90,00 dByuvim = RBW 10 MHz
- Att 0dl  SWT 131 ms & VBW 40 MHz  Mode Sweep

Spectrum

87.91 dBuV/m
6.491000 GHz

i

MI[1]

5 dupm
'

w(‘-‘x ﬂ"‘”\.ﬂ" \.'n f' s JI)|

il
Wy
80 AR

75 dbuvim —r pvj g
W %l

2

70 diy

&5 diul/m

0 dipvim M
Emwf

S0 dipven

a
A

!

45 diy

130.0 MHz/ Span 1.3 GHz

CF 6.5 GHz
? Marker Table

1301 prs

M1 1 6.491 GHz 87.91 dBpV/m Occ Bw 758.527509388 MHz
Tl 1 611755 GHz 70,01 dBuvim Oce Bw Centroid 6.49681 3282 GHz
T2 1 5878077 GHz 70,0 dil.]\"."m Decc Bw Frag Offset 3. 18671 7808 MHz
0207 200
teasuring...  [IRNNNNENR (L

02:40:30 PM 02/07 (2020
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Test Number: 139-20

&

ACCREDITED)|

TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(2))

6.11.1. SAR Tes
Requirement

t Exclusion Calculation

: 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)(2) 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:

Pwmax N
SAR Test Exclusion = Ty X VieHa)
1)
Pvax MW Maximum power of channel, including tune-up tolerance
dwin'  mm  Minimum test separation distance, mm (< 50 mm)
fcHz 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.

CH?2 CH?2 CH?2 CH?2 CHA4 CHA4 CHA4 CHA4
Input:  Pmax 0.624 0.164 0908 0.795 0,517 0.161 0916 0.787 mw
dmin 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 mm
f(cHz) 3.995 3.993 3.999 4.004 3.743 3.737 3.793 3.741 GHz

Test Exclusion: 0.249 0.065 0.363 0.318 0.200 0.062 0.357 0.305
Limit Exemption: 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000

1 Taken from the peak data 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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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (1.1310)

6.11.2 RF Exposure for devices that operate above 6 GHz (continued)
Requirement: TCB Workshop November 2019 RF Exposure Policy Updates dated
November 13, 2019, specifically slide 11.

Test exclusion based on 1 mW may be used now with the portable device f > 6GHz
FCC MPE power density limits. Maximum time-averaged conducted power irrespective
of distance from the body.

Worst Case conducted peak power = -6.59 dBm or 0.219 mW

Result: Device is compliant with the Test Exclusion requirement of 1 mW.
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COMPLIANCE ACCREDITED)|
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (RSS-GEN, RSS-102)
6.11.3. RSS 102 Issue 5 Exemption

Requirement: SAR evaluation is required if the separation distance between the
user and/or bystander and the antenna and/or radiating element of
the device is less than or equal to 20 cm, except when the device
operates at or below the applicable output power level (adjusted
for tune-up tolerance) for the specified separation distance defined
in Table 1. Portable devices are subject to radio frequency
radiation exposure requirements.

Test Notes:  The limit was taken from Table 1 of RSS-102 Issue 5. For limb-
worn devices where the 10 gram value applies, the exemption
limits for routine evaluation in Table 1 are multiplied by a factor of

2.5.
Results: Compliant
Channet | Frequency | Sgpaton | Meqmm [Resoz [
MHz mm mwW mwW
2 3995 <5 0.624 2.64 Compliant
2 3993 <5 0.164 4.46 Compliant
2 3999 <5 0.908 1.78 Compliant
2 4004 <5 0.795 1.78 Compliant
4 3743 <5 0.517 1.89 Compliant
4 3737 <5 0.161 1.90 Compliant
4 3793 <5 0.916 1.00 Compliant
4 3741 <5 0.787 1.00 Compliant
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Test Number: 139-20
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TESTING CERT #1673.01

Issue Date: 2/28/2020

6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (RSS-102)

6.11.4 RF Exposure for devices that operate above 6 GHz (continued)

Requirements: All transmitters are exempt from routine SAR and RF exposure
evaluations provided that they comply with the requirements of sections 2.5.1 or 2.5.2.

Section 2.5.1: SAR evaluation is required if the separation distance between the
user and/or bystander and the antenna and/or radiating element of the device is less than or
equal to 20 cm, except when the device operates at or below the applicable output power
level (adjusted for tune-up tolerance) for the specified separation distance defined in Table
1. The limit at 5800 MHz is 1 mW at a distance of < 5mm.

Section 2.5.2: RF exposure evaluation is required if the separation distance
between the user and/or bystander and the device’s radiating element is greater than 20 cm,
except when the device operates as follows: at or above 6 GHz and the source-based, time-
averaged maximum e.i.r.p. of the device is equal to or less than 5 W (adjusted for tune-up

tolerance).
e DUT Peak DUT Peak ISED 2.5.1 DU B 1SED
F Output Output Power Limit O 23z
requency B, Power Limit
(©:12) (dBm)
(milliwatts EIRP) (milliwatts) | (Watts EIRP) (Watts)
@) (2 ®) 4 (5)
6.493 -1.09 0.778 1 0.000778 5
6.486 -6.69 0.214 1 0.000214 5
6.485 -0.32 0.929 1 0.000929 5
6.496 -0.08 0.982 1 0.000982 5
OP + AG
PD = e
(4 x1Txd?

agrONE

Section 6.8 of this test report. Measured Peak Power at 3 Meters
Converted dBm (E.I.R.P) measured in Section 6.8 to milliwatts
Reference ISED RSS-102 Section 2.5.1 Limit at 5800 MHz
Converted dBm (E.I.R.P) measured in Section 6.8 to Watts
Reference ISED RSS-102 Section 2.5.2 Limit above 6 GHz
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COMPLIANCE ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

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 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-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 32, 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. 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.

The radiated emissions test site for measurements above 1GHz is a 3 Meter open area test
site (OATS) with a 3.6 by 3.6 meter anechoic absorber floor patch to achieve a quasi-free
space measurement environment per ANSI C63.4/C63.10 and CISPR 16-1-4 standards.

The 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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WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

8. Test Images
8.1. Spurious and Harmonic Emissions — 30 kHz to 1 GHz Front

2
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WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

8. Test Images
8.2. Spurious and Harmonic Emissions — 30 kHz to 30 MHz Rear
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TESTING CERT #1673.01

Issue Date: 2/28/2020

8. Test Images

8.3. Spurious and Harmonic Emissions — 30 MHz to 1 GHz Rear
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Issue Date: 2/28/2020

8. Test Images

8.4. Spurious and Harmonic Emissions — 1 to 18 GHz Front
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WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

8. Test Images
8.5. Spurious and Harmonic Emissions — 1 to 18 GHz Rear

Page 86 of 87

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



Z

COMPLIANCE (ACCREDITED]

WORLDWIDE TESTING CERT #1673.01
Test Number: 139-20 Issue Date: 2/28/2020

8. Test Images
8.6. Spurious and Harmonic Emissions — 18 to 40 GHz Side View
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