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1. General Information

1.1 Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

PMN:

Equipment Serial No.:

HVIN:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

Test Report E184300.03
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AeroScout

2 llan Ramon St., Science Park
Ness-Ziona, 7403635, Israel
Tel: 4972-8-936-9393

Fax: +972-8-936-5977

Eli Aharon

Personal Tag

TAG1410

Not designated

Rev 5.03

February 5, 2018

February 5, 2018

February 12, 2018

[.T.L (Product Testing) Ltd.
1 Batsheva St.,

Lod

ISRAEL 7120101

FCC Part 15, Subpart C, Section 15.247
RSS 247, Issue 2, February 2017, Section 5
RSS-Gen, Issue 5, May 2018
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1.2 List of Accreditations

The EMC laboratory of I.T.L. is accredited by the following bodies:

1. The American Association for Laboratory Accreditation (A2LA)
(U.S.A)), Certificate No. 1152.01.

2. The Federal Communications Commission (FCC) (U.S.A)),
FCC Designation No. I1L1005.

3. The Israel Ministry of the Environment (Israel),
Registration No. 1104/01.

4. Industry Canada (Canada), IC File No.: 46405-4025;
Site Nos. IC 4025A-1, IC 4025A-2.

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s
terms of accreditation unless stated otherwise in the report.
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1.3 Product Description

The STANLEY Healthcare T14E Bi-directional Tag is a component of the enterprise-level
visibility solution based on standard Wi-Fi communication for location-based applications.
The T14E Tag adds further flexibility and scalability to locate patients across a wide
variety of applications.

Once deployed, the tag uses its bi-directional functionality to receive firmware and
configuration updates from MobileView. This removes the need to manually collect,
update and re-deploy tags in the field.

T14E Tags optionally come with a Call Button and an embedded Ultrasound Receiver.

PMN TAG1410

Working voltage 3.7VDC Rechargeable battery
Mode of operation Transceiver

Modulations For Wi-Fi/b: DSSS,CCK

For Wi-Fi/g: OFDM(BPSK,QPSK,16QAM ,64QAM)

Assigned Frequency Range 2400.0-2483.5MHz

Operating Frequency Range | 2412.0-2462.0MHz

Transmit power(conducted) ~16.0dBm

Antenna Gain -2 dBi printed antenna
Modulation BW 20MHz

Bit rate (Mbit/s) For Wi-Fi/b: 1, 2,5.5, 11

For Wi-Fi/g: 6, 9, 12, 18, 24, 36, 48, 54

1.4 Test Methodology

Both conducted and radiated testing was performed according to the procedures
in KDB 558074 D01 v03r03 and ANSI C63.4: 2014. Radiated testing was
performed at an antenna to EUT distance of 3 meters.

15 Test Facility

Emissions tests were performed at I.T.L.’s testing facility in Lod, Israel. LT.L.’s
EMC Laboratory is accredited by A2LA, certificate No. 1152.01 and its FCC
Designation Number is 1L1005.
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1.6 Measurement Uncertainty
Radiated Emission

Radiated Emission (CISPR 11, EN 55011, CISPR 22, EN 55022, ANSI C63.4)
for open site:

30-1000MHz:

Expanded Uncertainty (95% Confidence, K=2):

+4.96 dB

1 GHz to 6 GHz
Expanded Uncertainty (95% Confidence, K=2):
1+5.19dB

>6 GHz
Expanded Uncertainty (95% Confidence, K=2):
+5.51 dB
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2. System Test Configuration

Justification

1. The E.U.T was operating at IEEE 802.11b/g standard (Wi-Fi/b/g) with only
20MHz CBW.

2. The unit was evaluated while transmitting at the low channel
(2412MHz), the mid channel (2437MHz) and the high channel (2462MHz).

3. AC line conducted emission test done with E.U.T transmitting and in charge
mode.

4. Final radiated emission for Wi-Fi b/g modes test were performed after finding 2 of
the “worst case” for each different protocol type. The results are shown in the
below table:

“worst case” bit rate
1,11 Mbit/s
6,54 Mbit/s

Protocol type
Wi-Fi/b
Wi-Filg

5. Final Radiated emission test for spurious emission in restricted bands was
performed after exploratory emission testing that was performed in 3 orthogonal
polarities to determine the “worst case” radiation.

6. According to results in the below table, the worst case for Wi-Fi mode was the X
axis for fundamental & band edge tests and Y axis for spurious emission tests.

Orientation | Frequency | Fundamental 2rd 3th Band Edge
Harmonic Harmonic
(MHz) (dBuV/m) (dBuV/m) (dBuv/m) | (dBuV/m)
2412.0 106.3 36.6 30.0 64.0
X axis 2437.0 105.0 32.6 29.8 -
2462.0 107.8 29.3 30.2 63.4
2412.0 105.8 37.0 30.3 63.0
Y axis 2437.0 103.5 37.5 29.9 -
2462.0 105.6 37.7 30.1 63.3
2412.0 100.6 31.7 29.7 64.0
Z axis 2437.0 99.5 37.0 29.7 -
2462.0 102.1 37.5 30.0 63.3
Figure 1. Screening Results Wi-Fi mode
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2.2 EUT Exercise Software
No special exercise software was used.

2.3 Special Accessories
No special accessories were needed to achieve compliance.

2.4 Equipment Modifications
No modifications were necessary in order to achieve compliance.

2.5 Configuration of Tested System /\/'

EUT

Reachable battery

Figure 2. Configuration of Tested System
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3. Conducted & Radiated Measurement
Test Set-Up Photos

Figure 3. Conducted Emission Test

Figure 4. Radiated Emission Test, 0.009 — 30MHz
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Figure 5. Radiated Emission Test, 30-200MHz

Figure 6. Radiated Emission Test, 200-1000MHz
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Figure 7. Radiated Emission Test, 1000-18,000MHz
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4. Conducted Emission From AC Mains

4.1 Test Specification

FCC Part 15, Subpart C, Section 15.207
RSS Gen, Issue 5, Clause 8.8

4.2 Test Procedure
(Temperature (22°C)/ Humidity (52%RH))

The E.U.T operation mode and test setup are as described in Section 2 of this
report. In order to minimize background noise interference, the conducted emission
testing was performed inside a shielded room, with the E.U.T placed on a 0.8 meter
high wooden table, 0.4 meter from the room's vertical wall. In the case of a floor-
standing E.U.T., it was placed on the horizontal ground plane.

The E.U.T was powered from 115 V AC / 60 Hz via 50 Ohm / 50 puHn Line
Impedance Stabilization Network (LISN) on the phase and neutral lines. The
LISN's were grounded to the shielded room ground plane (floor), and were kept at
least 0.8 meters from the nearest boundary of the E.U.T.

The center of the E.U.T.’s AC cable was folded back and forth, in order to form a
bundle less than 0.40 meters and a total cable length of 1 meter.

The effect of varying the position of the cables was investigated to find the
configuration that produces maximum emission.

The emission voltages at the LISN's outputs were measured using a computerized
receiver, complying with CISPR 16 requirements. The specification limits are
loaded to the receiver and are displayed on the receiver's spectrum display.

The E.U.T was evaluated in TX operation mode.

A frequency scan between 0.15 and 30 MHz was performed at 9 kHz I.F. band
width, using peak detection.

The spectral components having the highest level on each line were measured using
a quasi-peak and average detector.

4.3 Test Limit

Frequency of emission (MHz) Conducted limit (dBpV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

* Decreases with the logarithm of the frequency.
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4.4 Test Results

JUDGEMENT: Passed by 20.53 dB

The margin between the emission levels and the specification limit is, in the
worst case, 23.29 dB for the phase line at 18.398 MHz and 20.53 dB at
18.398 MHZz for the neutral line.

The EUT met the F.C.C. Part 15, Subpart C and RSS-Gen, Issue 5, clause 8.8
specification requirements.

The details of the highest emissions are given in Figure 8 to Figure 11.
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Conducted Emission

E.U.T Description Personal Tag
Type TAG-1410-CUB
Serial Number: Not designated

Specification: FCC Part 15, Subpart C;
RSS-Gen, Issue 5, clause 8.8

Lead: Phase
Detectors: : Peak, Quasi-peak, Average
Power Operation AC/DC adapter

EDIT PERK LIST (Final Measurement Results)

Tracel: CE22BQP
Trace2: CE22BAP
Trace3: ===
TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB
1 gQuasi Peak 38.52 -27.25
2 Averags 154 kHz l16.21 =39.87
1 Quasi Peak 390 kHz 18.40 -39.65
2 Average 422 kHz 9.75 -37.65
1 oQuasi Peak 486 kHz 22.48 -33.75
2 Average 502 kHz 16.10 =29.89%
2 Average 890 kHz 14.71 -31.28
1 ©Quasi Peak 1.042 MH=z 20.05 =35,94
2 Average 1.534 MH= 10.69 =35.30
1 oQuasi Peak 1.718 MH=z 11.55 —-44.44
1 oQuasi Peak 3.066 MH=z 16.29 -39.70
2 Average 3.066 MH=z 1z.22 -33.78
1 ¢Quasi Peak 4.082 MHz 13.07 —-42.92
2 Average 4.086 MH=z 11.29 -34.70
1 oQuasi Peak 10.222 MHzZ 17.59 -42.40
2 Average 10.222 MHzZ 14.56 -35.44
1 oQuasi Peak 17.374 MHz 25.70 -30.29
2 Average 17.378 MHz 26.49 -23.50
1 ©Quasi Peak 18.398 MHz 30.41 -29.58
2 Average 18.398 MHz 26.70 -23.29

Date: 12.FEB.2018 08:11:43

Figure 8. Detectors: Peak, Quasi-peak, Average

Note: QP Delta/Av Delta refers to the test results obtained minus specified
requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.
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Conducted Emission

E.U.T Description  Personal Tag

Type TAG-1410-CUB
Serial Number: Not designated
Specification: FCC Part 15, Subpart C;
RSS-Gen, Issue 5, clause 8.8
Lead: Phase
Detectors: Peak, Quasi-peak, Average

Power Operation  AC/DC adapter

REW 9 kHz
MT 100 ms
Att 10 dB AUTO FPREAMP OFF

L FTT 1 MHz 10 MHZ

CLRWR s

LV da il

150 kHz 30 MHz

Date: 12.FEB.2018 08:09:54

Figure 9. Detectors: Peak, Quasi-peak, Average
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Conducted Emission

E.U.T Description  Personal Tag
Type TAG-1410-CUB
Serial Number: Not designated

Specification: FCC Part 15, Subpart C;
RSS-Gen, Issue 5, clause 8.8

Lead: Neutral
Detectors: Peak, Quasi-peak, Average
Power Operation AC/DC adapter

EDIT PEAK LIST (Final Measurement Results)

Tracel: CEZ22BQP

Trace2: CE22BAP

Trace3: ===

TRACE FREQUENCY LEVEL dBuv DELTA LIMIT dB

1 Quasi Peak 37.65 -28.12
2 Average 158 kH=z 14.15 —41.41
1 Quasi Peak 270 kHz 21.14 =39.97
2 Average 410 kHz 11.63 -36.01
1 Quasi Peak 498 kHz 24 .46 =31.57
2 Average 502 kHz 18.74 =27.2%
2 Average 910 kH=z 10.43 -35.56
1 Quasi Peak 926 kHz 17.21 -38.79
2 Average 1.534 MHz 14.88 -31.11
1 Quasi Peak 1.662 MHzZ 14.19 —-41.80
1 Quasi Peak 3.066 MHZ 15.89 -36.10
2 Average 3.066 MHzZ 17.05 —-28.94
1 Quasi Peak 4,086 MHzZ 19.10 -36.89
2 Average 4.09 MHz 17.03 -28.96
1 Quasi Peak 6.646 MHZ 21.49 -38.50
2 Average 6.646 MHZ 17.92 -32.07
1 Quasi Peak 17.378 MHZ 29.84 -30.15
2 Average 17.378 MHz 27.05 —22.94
1 Quasi Peak 18.394 MHz 32.10 -27.89
2 Average 18.398 MH=z 29.46 -20.53

Date: 12.FEB.2018 08:22:31

Figure 10. Detectors: Peak, Quasi-peak, Average
Note: QP Delta/Av Delta refers to the test results obtained minus specified

requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.
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Conducted Emission

E.U.T Description  Personal Tag

Type TAG-1410-CUB
Serial Number: Not designated
Specification: FCC Part 15, Subpart C;
RSS-Gen, Issue 5, clause 8.8
Lead: Neutral
Detectors: Peak, Quasi-peak, Average
Power Operation ~ AC/DC adapter
® L
[osckzor
| saps
g
! W e T4 T \‘w
RtV Y f" T | I -l l
T T WY ™ T R

Date: 12.FEB.2018 08:18:04

Figure 11 Detectors: Peak, Quasi-peak, Average
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4.5 Test Equipment Used; Conducted Emission

Instrument | Manufacturer Model Serial No. Last Calibration | Next Calibration
Date Due

LISN Fischer FCC-LISN-25A 127 July 20, 2017 July 20, 2018
Transient
Limiter HP 11947A 3107A03041 | June 29, 2017 June 29, 2018
EMI Rohde & ESCI7 100724
Receiver Schwars February 28, 2017 | February 28, 2018
Cable CE .
Champer | LI 18 111556 i March 21,2017 | March 21, 2018
3M + 3M

Figure 12 Test Equipment Used
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5. 6 dB Minimum Bandwidth

51 Test Specification
FCC Part 15, Subpart C, Section 247(a)(2)
RSS 247, Issue 2, Section 5.2(a)

5.2 Test Procedure
(Temperature (22°C)/ Humidity (51%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, and placed on a remote-controlled turntable.
The E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
emissions were measured at a distance of 3 meters.

The spectrum bandwidth of the E.U.T. at the point of 6 dB below maximum peak
power was measured and recorded. The RBW was set to 100 kHz.

53 Test Limit

Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.
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54 Test Results

Technique Operation Reading Limit
Frequency

(MHz) (kHz) (kHz)

2412.0 10,060.0 >500.0

Wi-Fi/b 1Mbps 2437.0 9,741.0 >500.0
2462.0 9,581.0 >500.0

2412.0 8,383.0 >500.0

Wi-Fi/b 11Mbps 2437.0 8,463.0 >500.0
2462.0 8,303.0 >500.0

2412.0 15,010.0 >500.0

Wi-Filg 6Mbps 2437.0 13,733.0 >500.0
2462.0 15,729.0 >500.0

2412.0 16,367.0 >500.0

Wi-Fi/g 54Mbps 2437.0 16,128.0 >500.0
2462.0 16,287.0 >500.0

Figure 13 6 dB Minimum Bandwidth

JUDGEMENT: Passed

For additional information see Figure 14 to Figure 25.
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* RBW 100 kHz
*Att 0dB VBW 300 kHz M1[1] 71.72 dBpv
Ref 97.00 dBpV SWT 5ns 2.417030000 GHz
D2[1] 0.00 dB)|
1pk |90 dBuv -10.060000000 MHZ|
View
80 dBpVv

D: M M1
g 1 B 2
60 dBu|\/ L

. \ L,
ol ] s P

i L

20 dBuV

10 dBpV

0 dBpv

CF 2.412 GHz Span 40.0 MHz
Date: €.FEB.201B 14:16:04

Figure 14 2412.0 MHz, Wi-Fi/b 1Mbps
®

* RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 82.83 dBpV
Ref 112.00 dBV  SWT 5ns 2.441950000 GHz
D2[1] 0.01 dB
1PK -9.741000000 MHz

View [ 100 dBuv

90 dBpV

80 dBp‘V - %MM'&I
70 dBp‘V ,,W W
. |

60 dBuV

50 dBu|V / Lot

e/ A

30 dBuV

20 dBuV

CF 2.437 GHz Span 40.0 MHz
Date: €.FEB.201B 14:41:32

Figure 15 2437.0 MHz, Wi-Fi/b 1Mbps
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View
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* RBW 100 kHz
Att 15dB VBW 300 kHz M1[1] 82.05 dBpv
Ref 107.00 dBuv SWT 5ms 2.467030000 GHz
D2[1] 0.26 dB|
100 dBpV -9.581000000 MHz
90 dBuV
M1
DZM

el Al mx\(“m
70 dBpV f" ’L
60 dBuV r{h \1‘1
50 dBuV m

| J! L\n JMJW

va

30 dBuV
20 dBpV
10 dBpV

CF 2.462 GHz

Span 40.0 MHz
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Figure 16 2462.0 MHz, Wi-Fi/b 1Mbps
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Figure 17 2412.0 MHz, Wi-Fi/b 11Mbps
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Figure 18 2437.0 MHz, Wi-Fi/b 11Mbps
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Figure 19 2462.0 MHz, Wi-Fi/b 11Mbps
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Figure 20 2412.0 MHz, Wi-Fi/g 6Mbps
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Figure 21 2437.0 MHz, Wi-Fi/g 6Mbps
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Figure 22 2462.0 MHz, Wi-Fi/g 6Mbps
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Figure 23 2412.0 MHz, Wi-Fi/g 54Mbps
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Figure 24 2437.0 MHz, Wi-Fi/g 54Mbps

®

* RBW 100 kHz
* Att 15dB VBW 300 kHz M1[1] 83.58 dBpV
Ref 107.00 dBpV SWT 5nms 2.470064000 GHz
D2[1] -0.65 dB
1pk | 100 dBpv -16.287000000 MHz
View
90 dBpV

bl ooy

80 dBpV- k
70 dBpV
60 dB |V “W// U‘L’\.l
T T
Py
W

dBpVv

40 dBpV

30 dBpV

20 dBpV

10 dBpV
CF 2.462 GHz Span 40.0 MHz

Date: €.FEB.201B 15:33:45

Figure 25 2462.0 MHz, Wi-Fi/g 54Mbps
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5.5 Test Equipment Used; 6dB Bandwidth
Instrument Manufacturer Model Serial No. Last Calibration Next
Date Calibration
Due
Spectrum R&S FSL6 100194 March 2, 2017 March 2, 2018
Analyzer
Horn Antenna ETS 3115 6142 May 19, 2015 May 19, 2018
RF Cable Commscope ORS 28(2)3 WBC- G020132 October 1, 2017 October 1, 2018
Semi Anechoic | -r.q s81 SL 11643 NCR NCR
Civil Chamber

Figure 26 Test Equipment Used
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6. Maximum Transmitted Peak Power Output

6.1 Test Specification
FCC, Part 15, Subpart C, Section 247(b)(3)
RSS-247, Issue 2, Section 5.4(d)

6.2 Test Procedure
(Temperature (22°C)/ Humidity (51%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, and placed on a remote-controlled turntable.
The E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
readings were maximized by the turntable azimuth between 0-360°, and the antenna
polarization.

The emissions were measured at a distance of 3 meters.

The E.U.T was evaluated in 3 channels: Low (2402.0 MHz), Mid (2440.0 MHz)
and High (2480 MHz).

Radiated output power levels were measured at selected operation frequencies and
the results were converted to power level according to the formula as shown below:

_ (B x0)?
(30xG) [W]
E - Field Strength (V/m)
d — Distance from transmitter (m)
G — Antenna gain
P — Peak power (W)
6.3 Test Limit

The maximum peak conducted output power of the intentional radiator for systems
using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-
5850MHz bands: 1 Watt.
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6.4 Test Results

Operation Field Antenna | Conducted

Conducted

Technique Frequency Pol Strength EIRP Gain Power Power Limit Margin
(MHz) (VIH) | (dBuV/m) (dBm) (dBi) (dBm) (mW) (mW) (mW)
\Y 101.4 6.2 -2.0 6.6 1000.0 | _
24120 8.2 993.4
H 103.2 8.0 -2.0 10 10.0 1000.0 -990
Wi-Fi/b 24370 \Y 101.5 6.3 -2.0 8.3 6.8 1000.0 | _g993.2
1Mbps ' H 104.1 8.9 -2.0 10.9 12.3 1000.0 | .9g7.7
V 99.9 4.7 -2.0 4.7 1000.0 | _
24620 6.7 995.3
H 104.3 9.1 -2.0 11.1 12.9 1000.0 | -987.1
V 109.2 14.0 -2.0 39.8 1000.0 | _
24120 16 960.2
H 103.6 8.4 -2.0 10.4 11.0 1000.0 -989
Wi-Fi/b 24370 \% 105.3 10.1 -2.0 12.1 16.2 1000.0 | _9g38
11Mbps ' H 109.5 14.3 -2.0 16.3 42.7 1000.0 | 9573
\Y 102.4 7.2 -2.0 8.3 1000.0 | _
24620 9.2 991.7
H 108.1 12.9 -2.0 14.9 30.9 1000.0 | _969.1
VvV 105.2 10.0 -2.0 15.9 1000.0 | _
94120 12 984.1
H 106.1 10.9 -2.0 12.9 19.5 1000.0 | _9805
= V 103.7 8.5 -2.0 11.2 1000.0 | .
Wi-Filg 24370 10.5 088.8
6Mbps H 107.4 12.2 -2.0 14.2 26.3 1000.0 | 9737
\Y/ 103.0 7.8 -2.0 9.6 1000.0 | _
24620 9.8 990.4
H 108.1 12.9 -2.0 14.9 30.9 1000.0 | -969.1
Vv 101.2 6.0 -2.0 6.3 1000.0 | _
24120 8 993.7
H 104.3 9.1 -2.0 11.1 12.9 1000.0 | _9g7.1
i_Ei Vv 103.7 8.5 -2.0 11.2 1000.0 | _
Wi-Filg 2437.0 10.5 988.8
54Mbps H 106.0 10.8 -2.0 12.8 19.2 1000.0 | _9g0.8
VvV 99.4 4.2 -2.0 4.2 1000.0 | _
24620 6.2 995.8
H 103.4 8.2 -2.0 10.2 10.5 1000.0 | _9g9 5
Figure 27 Maximum Peak Power Output
JUDGEMENT: Passed by 983.0mwW

For additional information see Figure 28 to Figure 51.
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Figure 28 2412.0 MHz, Wi-Fi/b 1Mbps, Vertical
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Figure 29 2412.0 MHz, Wi-Fi/b 1Mbps, Horizontal
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Figure 30 2437.0 MHz, Wi-Fi/b 1Mbps, Vertical
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Figure 31 2437.0 MHz, Wi-Fi/b 1Mbps, Horizontal
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Figure 32 2462.0 MHz, Wi-Fi/b 1Mbps, Vertical
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Figure 33 2462.0 MHz ,Wi-Fi/b 1Mbps, Horizontal
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Figure 34 2412.0 MHz, Wi-Fi/b 11Mbps, Vertical
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Figure 35 2412.0 MHz, Wi-Fi/b 11Mbps, Horizontal
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Figure 36 2437.0 MHz, Wi-Fi/b 11Mbps, Vertical
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Figure 37 2437.0 MHz, Wi-Fi/b 11Mbps, Horizontal
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Figure 38 2462.0 MHz, Wi-Fi/b 11Mbps, Vertical
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Figure 39 2462.0 MHz ,Wi-Fi/b 11Mbps, Horizontal
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Figure 40 2412.0 MHz, Wi-Fi/g 6Mbps, Vertical
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Figure 41 2412.0 MHz, Wi-Fi/g 6Mbps, Horizontal
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Figure 42 2437.0 MHz, Wi-Fi/g 6Mbps, Vertical
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Figure 43 2437.0 MHz, Wi-Fi/g 6Mbps, Horizontal
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Figure 44 2462.0 MHz, Wi-Fi/g 6Mbps, Vertical
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Figure 45 2462.0 MHz ,Wi-Fi/g 6Mbps, Horizontal
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Figure 46 2412.0 MHz, Wi-Fi/g 54Mbps, Vertical
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Figure 47 2412.0 MHz, Wi-Fi/g 54Mbps, Horizontal

Test Report E184300.03 AeroScout Page 41 of 97

FCC ACC M Ver 1.2 28 February 2011



ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz B8E8.95 dBpV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ma

FLoo

PHR
HAXH

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 12:41:53

Figure 48 2437.0 MHz, Wi-Fi/g 54Mbps, Vertical
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Figure 49 2437.0 MHz, Wi-Fi/g 54Mbps, Horizontal

Test Report E184300.03 AeroScout Page 42 of 97

FCC ACC M Ver 1.2 28 February 2011



ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 85.05 dBpV/m

Ref 107 dBuV/m *Att 15 dB SWT 2.5 ma

FLoo

PHR
HAXH

=0 3pe

AC

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 14:02:07

Figure 50 2462.0 MHz, Wi-Fi/g 54Mbps, Vertical
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Figure 51 2462.0 MHz ,Wi-Fi/g 54Mbps, Horizontal
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6.5 Test Equipment Used; Maximum Peak Power Output
Instrument Manufacturer Model Serial No. Last Calibration Next
Date Calibration
Due
EMI Receiver R&S ESCI7 100724 February 28, 2017 February 28, 2018
Horn Antenna ETS 3115 6142 May 19, 2015 May 19, 2018
RF Cable Commscope ORS 2853 WBC- G020132 October 1, 2017 October 1, 2018
Semi Anechoic | oo s81 SL 11643 | NCR NCR
Civil Chamber

Figure 52 Test Equipment Used
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7. Band Edge Spectrum

7.1 Test Specification

FCC, Part 15, Subpart C, Section 247(d)
RSS 247, Issue 2, Section 5.5

7.2 Test Procedure

(Temperature (21°C)/ Humidity (54%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, and placed on a remote-controlled turntable.
The E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
readings were maximized by the turntable azimuth between 0-360°, and the antenna
polarization. The emissions were measured at a distance of 3 meters.

The RBW was set to 100 kHz.

7.3 Test Limit

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power.

7.4 Test Results

Technique Operation Band Edge Spectrum Limit Margin
Frequency Frequency Level

(MHz) (MHz) (dBuV/m) (dBuV/m) (dB)
Low 2400.0 46.4 68.3 -21.9

Wi-Fi/b 1Mbps
High 2483.5 43.9 75.5 -31.6
Low 2400.0 58.3 75.4 -17.1

Wi-Fi/b 11Mbps
High 2483.5 43.6 76.4 -32.8
Low 2400.0 70.2 76.6 -6.4

Wi-Fi/g 6Mbps
High 2483.5 54.6 74.8 -20.2
Low 2400.0 65.9 734 -71.5

Wi-Fi/g 54Mbps
High 2483.5 51.8 72.1 -20.3

Figure 53 Band Edge Spectrum

JUDGEMENT:

For additional information see Figure 54 to Figure 61.
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* RBW 100 kHz
*Att 10dB VBW 300 kHz M2[1] 46.40 dBpv
Ref 107.00 dBuv SWT 5nms 2.397010000 GHz
M1[1] 88.26 dBpV
1pk | 100 dBpv 2.411480000 GHz
View
90 dBuV

M1
80dBp|V Mﬂf”"“%
70 dBuYy: 68 300 dBpV F :
60 dBu|V / \
50 dBpV 142

| L f Vi

e - t

30 dBpv

20 dBpV

10 dBpV
CF 2.4 GHz Span 50.0 MHz

Date: 7.FEB.201B 11:45:37

Figure 54 —Lower Band Edge, Wi-Fi/b 1Mbps

* RBW 100 kHz
*Att 15dB VBW 300 kHz M2[1] 43.90 dBpv
Ref 112.00 dBpVv SWT 10ms 2.483500000 GHz
M1[1] 95.53 dBuV|
1PK 2.460990000 GHz
View 1
70 dBuV ]‘k
60 dBpV
P
50 dBpV
2
| U Wwwww%-.b v
40 dBpV
30 dBpV
20 dBpV
CF 2.4835 GHz Span 60.0 MHz
Date: 7.FEB.2018 13:29:26

Figure 55 —Upper Band Edge, Wi-Fi/b 1Mbps
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* RBW 100 kHz
*Att 10dB VBW 300 kHz M2[1] 58.29 dBpv
Ref 107.00 dBpV SWT 5ms 2.399500000 GHz
M1[1] 95.40 dBpV,|
1pk | 100 dBpv M1 2.410480000 GHz
View
90 dBp|V /p,“""u '\\‘N
80 dBpV 7 i
D1 75.400 dBpV/ ,fr
70 dBu’V
w [ \
60 dBpV

50 dBpV WMM

dBpV

30 dBpv

20 dBpV

10 dBpV
CF 2.4 GHz Span 50.0 MHz

Date: 7.FEB.2018 11:48:43

Figure 56 —Lower Band Edge, Wi-Fi/b 11Mbps

* RBW 100 kHz
*Att 15dB VBW 300 kHz  M2[1] 43.61 dBpv
Ref 112.00 dBWV  SWT 10ms 2.483500000 GHz
Mi[1] 96.36 dBpY,
PR 2.460510000 GHz
View | 100 dB[iM:
90 p’V “:\
0 dBuV !
D1 76.400 dBrv
70 dBpV i
60 dBpl\/ M
50 dBuV d ==
| RN R PP VP R R
40 dBuV
30 dBuV
20 dBuV
CF 2.4835 GHz Span 60.0 MHz
Date: 7.FEB.2018 13:3 4'7

Figure 57 —Upper Band Edge, Wi-Fi/b 11Mbps
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* RBW 100 kHz
*Att 15dB VBW 300 kHz M2[1] 70.16 dBpvV
Ref 112.00 dBpV SWT 5ns 2.400000000 GHz
M1[1] 96.65 dBpV
1Pk . 2.410680000 GHz

View | 100 dBpV

90 dBuV | LIJJ-“'LJ‘HI‘"]%’\LL'[. |
| i 1
80 dBpV- 7 1

—TDI 76.600 dBuV >
70 dBp|\/ % ""A) M

i

60 dBpV : "w
P| W

50 dBpV;

40 dBpV

30 dBpV-

20 dBpv

CF 2.4 GHz Span 50.0 MHz

Date: 7.FEB.201B 11:52:23

Figure 58 —Lower Band Edge, Wi-Fi/g 6Mbps

* RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 94,80 dBuv
Ref 112.00 dBpv SWT 10nms 2.460800000 GHz
M2[1] 54.59 dBpV|
1Pk 2.483500000 GHz
View 100 dBuVpry
J‘.L d 4
D1 74.800 dBuV
nd:
60 dBpV ik -
50 dBpV (“'\Mw
Moy oo A
40 dBpV
30 dBuV
20 dBpV
CF 2.4835 GHz Span 65.0 MHz
Date: 7.FEB.201B 13:46:53

Figure 59 —Upper Band Edge, Wi-Fi/g 6Mbps
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* RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 93.38 dBpV
Ref 112.00 dBpV SWT 5ns 2.413270000 GHz
M2[1] 65.88 dBuV
1Pk 2.400000000 GHz
View | 100 dBpV M

90 dBp|V r"!' " ]LJTA~"“*UJ"IWI btk
80 dBpV- L

D1 73.400 dBpV

70 dBuV M2 &
| I %

60 dBuV

50 dBpV Wu

40 dBpV

30 dBpV-

20 dBpv

CF 2.4 GHz Span 50.0 MHz

Date: 7.FEB.201B 11:55:25

Figure 60 —Lower Band Edge, Wi-Fi/g 54Mbps
®

* RBW 100 kHz
*Att 15dB VBW 300 kHz M2[1] 51.76 dBpV
Ref 112.00 dBuV SWT 10ms 2.483500000 GHz
M1[1] 92.14 dBpVv
1Pk 2.463260000 GHz
View [ 100 dBrV
|
Il
.100 dBpV

| \%
60 dBp|\4 erz

Wuh w.uv.”llnl AR

40 dBpV
30 dBuV
20 dBuv
CF 2.4835 GHz Span 65.0 MHz
Date: 7.FEB.201B 13:39:50

Figure 61 —Upper Band Edge, Wi-Fi/g 54Mbps
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7.5 Test Equipment Used; Band Edge Spectrum
Instrument Manufacturer Model Serial No. Last Calibration | Next Calibration
Date Due
EMI Receiver R&S FSL6 100194 March 2, 2017 March 2, 2018
Horn Antenna ETS 3115 6142 May 19, 2015 May 19, 2018
Commscope 0623

RF Cable ORS WBC-400 G020132 October 1, 2017 October 1, 2018
Semi Anechoic | or.q s81 SL 11643 NCR NCR

Civil Chamber

Figure 62 Test Equipment Used
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8. Emissions in Non-Restricted Frequency Bands

8.1 Test Specification
FCC, Part 15, Subpart C, Section 247(d)
RSS 247, Issue 2, Section 5.5

8.2 Test Procedure

(Temperature (23°C)/ Humidity (55%RH))
The E.U.T. operation mode and test set-up are as described in Section 2 of this
report.

For measurements between 0.009MHz-30MHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
0.8 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 0.009MHz-30MHz was scanned

For measurements between 30.0MHz-1.0GHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site, and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The emissions were measured at a distance of

3 meters. The readings were maximized by adjusting the antenna height between 1-
4 meters, the turntable azimuth between 0-360°, and the antenna polarization. The
frequency range 30.0MHz -1.0GHz was scanned and the list of the highest
emissions was verified and updated accordingly.

For measurements between 1.0GHz-25.0GHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
1.5 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 1.0GHz -25.0GHz was scanned.

RBW was set to 100kHz, detector set to max peak and trace to “max hold”
The E.U.T. was operated at the low, mid and high channels (2402.0 MHz,
2440 MHz and 2480.0 MHz).

8.3 Test Limit

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power.
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8.4 Test Results

JUDGEMENT: Passed
All detected emissions were greater than 20dBc below the fundamental level.

The EUT met the requirements of the F.C.C. Part 15, Subpart C, Section 247(d)
and RSS 247, Issue 2, Section 5.5 specification.
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8.5 Test Instrumentation Used, Emission in Non Restricted
Frequency Bands
Instrument Manufacturer Model Serial No. Last Calibration | Next Calibration
Date Due
EMI Receiver R&S ESCI7 100724 February 28, 2017 | Fepruary 28, 2018
Spectrum Analyzer | HP 8592L 3826A01204 | March 1, 2017 March 1, 2018
EMI Receiver HP 8542E 3906A00276 | March 1, 2017 March 1, 2018
RF Filter Section | HP 85420E 3705A00248 | March 1, 2017 March 1, 2018
Spectrum Analyzer | yp 8564E 344200275 | March 19, 2017 March 19, 2018
Biconical Antenna | EMCO 3110B 9912-3337 May 15, 2017 May 15, 2019
Log Periodic
An%enna EMCO 3146 9505-4081 May 15, 2017 May 15, 2018
Horn Antenna ETS 3115 29845 May 19, 2015 May 19, 2018
Horn Antenna ARA SWH-28 1007 December 13, 2017 December 13, 2020
ﬁﬁig]engoc’p EMCO 6502 9506-2950 | October 19, 2017 | October 19, 2018
g"{'ﬁ;ﬂ‘ﬁg"e System | p 83006A 3104A00589 | October 1, 2017 October 1, 2018
Low noise
e . AFSX4-
amplifier 1GHz- Miteq 02001800-50-8P - October 1, 2017 October 1, 2018
18GHz
3536A00120
Spectrum Analyzer | Hp 8593EM ADI February 28, 2017 February 28, 2018
RF Cable gggmsc"pe 0623 WBC-400 | G020132 October 1, 2017 October 1, 2018
Semi Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR
Antenna Mast ETS 2070-2 9608-1497 NCR NCR
Turntable ETS 2087 - NCR NCR
Mast & Table ETS/EMCO 2090 9608-1456 | NCR NCR
Controller
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8.6 Field Strength Calculation

The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors", using the following equation:

FS = RA + AF + CF

FS: Field Strength [dBuv/m]

RA: Receiver Amplitude [dBuv]

AF: Receiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]

Example: FS = 30.7 dBuV (RA) + 14.0 dB (AF) + 0.9 dB (CF) = 45.6 dBuV

No external pre-amplifiers are used.
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9. Emissions in Restricted Frequency Bands

9.1 Test Specification

FCC Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d)
RSS Gen, Issue 5, Section 8.10

9.2 Test Procedure

(Temperature (23°C)/ Humidity (55%RH))
The E.U.T. operation mode and test set-up are as described in Section 2 of this
report.

For measurements between 0.009-30MHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
0.8 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 0.009MHz-30MHz was scanned.

For measurements between 30-1000MHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site, and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The emissions were measured at a distance of 3 meters. The readings were
maximized by adjusting the antenna height between 1-4 meters, the turntable
azimuth between 0-360°, and the antenna polarization. The frequency range
30MHz -1000MHz was scanned and the list of the highest emissions was verified
and updated accordingly.

For measurements between 1GHz-25GHz:

The E.U.T was tested inside the shielded room and placed on a non-metallic table,
1.5 meters above the ground. The emissions were measured at a distance of 3
meters. The readings were maximized by the turntable azimuth between 0-360°,
and the antenna polarization.

The frequency range 1GHz -25GHz was scanned.

Tests performed for all “worst case”, each protocol type. The highest radiation
described in the tables below.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in Section
15.209 (a), General Requirements.
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Test Limit

Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c)).
Frequency Field strength Measurement Field strength* Field strength*
(MH2z) (microvolts/meter) distance (meters) (dBuV/m) (dBuVv/m)@3m
0.009-0.490 2400/F(kHz) 300 48.5-13.8 128.5-73.8
0.490-1.705 24000/F(kHz) 30 33.8-23.0 73.8-63.0
1.705-30.0 30 30 29.5 69.5
30-88 100 3 40.0 40.0
88-216 150 3 435 435
216-960 200 3 46.0 46.0
Above 960 500 3 54.0 54.0

*The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector. For average radiated emission measurements above 1000 MHz, there is also a limit
corresponding to 20 dB above the indicated values in the table is specified when measuring with
peak detector function.

Figure 64 Table of Limits

9.4 Test Results

JUDGEMENT: Passed by 1.1 dB

For the operation frequency of 2412 MHz, the margin between the emission level
and the specification limit is in the worst case 1.3 dB at the frequency of
2390.0 MHz, horizontal polarization.

For the operation frequency of 2462 MHz, the margin between the emission level
and the specification limit is in the worst case 1.1 dB at the frequency of
2483.5 MHz, horizontal polarization.

The EUT met the requirements of the F.C.C. Part 15, Subpart C Sections 15.209,
15.205, 15.247(d) and RSS Gen, Issue 5, Section 8.10 specifications.

The details of the highest emissions are given in Figure 65 to Figure 68.
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Radiated Emission

E.U.T Description

Type
Serial Number:

Personal Tag

TAG-1410-CUB
Not designated

Specification: FCC, Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d) ;

RSS Gen, Issue 5, Section 8.10

Antenna Polarization: Horizontal/Vertical

Protocol type: WI-FI/b 1Mbps

Frequency Range: 9KHz to 25.0 GHz
Detector: Peak ,Average

Operation | Freq. Pol Pea_k P_eal_< Peak. Avergge Avm_era}ge Avera_ge
Frequency Reading Limit Margin | Reading Limit Margin
(MH2z) (MHz) | (H/V)| (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)

2390.0 \/ 53.2 74.0 -20.8 45.6 54.0 -8.4

2390.0 H 54.9 74.0 -19.1 48.6 54.0 -5.4
2412.0

4824.0 \Y 51.3 74.0 -22.7 - 54.0 -

4824.0 H 45.8 74.0 -28.2 - 54.0 -

4874.0 \V 49.3 74.0 -24.7 - 54.0 -

4874.0 H 46.3 74.0 -27.7 - 54.0 -
2437.0

7311.0 \ 45.5 74.0 -28.5 - 54.0 -

7311.0 H 454 74.0 -28.6 - 54.0 -

4924.0 \ 51.1 74.0 -22.9 - 54.0 -

4924.0 H 47.7 74.0 -26.3 - 54.0 -
2462.0

2483.5 \ 52.8 74.0 -21.2 45.7 54.0 45.7

2483.5 H 53.0 74.0 -21.0 45.1 54.0 45.1

Figure 65. Radiated Emission Results

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product

passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Antenna Polarization: Horizontal/Vertical

Radiated Emission

E.U.T Description

Type
Serial Number:

Personal Tag
TAG-1410-CUB
Not designated

Specification: FCC, Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d) ;
RSS Gen, Issue 5, Section 8.10

Protocol type: WI-FI/b 11Mbps

Detector: Peak, Average

Frequency Range: 9KHz to 25.0 GHz

Operation | Freq. Pol Pea_k P_eal_< Peak. Avergge Avm_era}ge Avera_ge
Frequency Reading Limit Margin | Reading Limit Margin
(MH2z) (MHz) | (H/V)| (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)

2390.0 \ 54.3 74.0 -19.7 47.6 54.0 -6.4
24120 2390.0 H 51.6 74.0 -22.4 45.3 54.0 -8.7
' 48240 | V 50.5 74.0 -23.5 - 54.0 -
4824.0 H 45.3 74.0 -28.7 - 54.0 -
4874.0 \Y 47.2 74.0 -26.8 - 54.0 -
4874.0 H 44.8 74.0 -29.2 - 54.0 -
2437.0
7311.0 \Y 45.2 74.0 -28.8 - 54.0 -
7311.0 H 45.3 74.0 -28.7 - 54.0 -
4924.0 \Y 53.5 74.0 -20.5 47.8 54.0 -6.2
4924.0 H 43.6 74.0 -30.4 - 54.0 -
2462.0
2483.5 \Y 52.0 74.0 -22.0 45.2 54.0 -8.8
2483.5 H 51.9 74.0 -22.1 45.7 54.0 -8.3

Figure 66. Radiated Emission Results

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product

passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” =
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Antenna Polarization: Horizontal/Vertical
Protocol type: WI-Fl/g 6Mbps

Radiated Emission

E.U.T Description

Type
Serial Number:

Personal Tag
TAG-1410-CUB
Not designated

Specification: FCC, Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d);
RSS Gen, Issue 5, Section 8.10

Frequency Range: 9KHz to 25.0 GHz
Detector: Peak, Average

Operation | Freq. Pol Pea_k P_eal_< Peak. Avergge Avm_era}ge Avera_ge
Frequency Reading Limit Margin | Reading Limit Margin
(MH2z) (MHz) | (H/V)| (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)

2390.0 \ 61.5 74.0 -12.5 50.7 54.0 -3.3

2390.0 H 64.1 74.0 -9.9 52.6 54.0 -1.4
2412.0

4824.0 \Y 48.8 74.0 -25.2 - 54.0 -

4824.0 H 47.4 74.0 -26.6 - 54.0 -

4874.0 \Y 47.8 74.0 -26.2 - 54.0 -

4874.0 H 44.0 74.0 -30 - 54.0 -
2437.0

7311.0 \Y 45.5 74.0 -28.5 - 54.0 -

7311.0 H 45.0 74.0 -29 - 54.0 -

4924.0 \Y 52.6 74.0 -21.4 49.8 54.0 -4.2

4924.0 H 45.7 74.0 -28.3 - 54.0 -
2462.0

2483.5 \Y 63.4 74.0 -10.6 52.2 54.0 -1.8

2483.5 H 63.6 74.0 -10.4 52.9 54.0 -1.1

Figure 67. Radiated Emission Results

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product

passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” =
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Radiated Emission

E.U.T Description

Type
Serial Number:

Personal Tag
TAG-1410-CUB
Not designated

Specification: FCC, Part 15, Subpart C, Sections 15.209, 15.205, 15.247(d) ;
RSS Gen, Issue 5, Section 8.10

Antenna Polarization: Horizontal/Vertical

Protocol type: WI-Fl/g 54Mbps

Detector: Peak, Average

Frequency Range: 9KHz to 25.0 GHz

Operation | Freq. Pol Pea_k P_eal_< Peak. Avergge Avm_era}ge Avera_ge
Frequency Reading Limit Margin | Reading Limit Margin
(MH2z) (MHz) | (H/V)| (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)

2390.0 \ 60.6 74.0 -13.4 48.7 54.0 -5.3

2390.0 H 64.4 74.0 -9.6 52.7 54.0 -1.3
2412.0

4824.0 \Y 44.7 74.0 -29.3 - 54.0 -

4824.0 H 46.8 74.0 -27.2 - 54.0 -

4874.0 \Y 48.2 74.0 -25.8 - 54.0 -

4874.0 H 45.6 74.0 -28.4 - 54.0 -
2437.0

7311.0 \Y 45.0 74.0 -29.0 - 54.0 -

7311.0 H 47.1 74.0 -26.9 - 54.0 -

4924.0 \Y 44.5 74.0 -29.5 - 54.0 -

4924.0 H 45.2 74.0 -28.8 - 54.0 -
2462.0

2483.5 \Y 58.2 74.0 -15.8 47.3 54.0 -6.7

2483.5 H 60.0 74.0 -14.0 49.9 54.0 -4.1

Figure 68. Radiated Emission Results

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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9.5 Test Instrumentation Used; Emissions in Restricted Frequency Bands
Instrument Manufacturer Model Serial No. | Last Calibration | Next Calibration
Date Due
EMI Receiver R&S ESCI7 100724 February 28, 2017 | February 28, 2018
Spectrum Analyzer | HP 8592L 3826A01204 | March 1, 2017 March 1, 2018
EMI Receiver HP 8542E 3906A00276 | March 1, 2017 March 1, 2018
RF Filter Section | HP 85420E 3705A00248 | March 1, 2017 March 1, 2018
Spectrum Analyzer | yp 8564E 344200275 | March 19, 2017 March 19, 2018
Biconical Antenna | EMCO 3110B 9912-3337 May 15, 2017 May 15, 2019
Log Periodic
An%enna EMCO 3146 9505-4081 May 15, 2017 May 15, 2018
Horn Antenna ETS 3115 29845 May 19, 2015 May 19, 2018
Horn Antenna ARA SWH-28 1007 December 13, 2017 December 13, 2020
ﬁﬁigfn;oc’p EMCO 6502 9506-2950 | October 19, 2017 | October 19, 2018
g"{'ﬁ;ﬂ\a’;"e System | 83006A 3104A00589 | October 1, 2017 October 1, 2018
Low noise
amplifier IGHz- | Miteg omsnosose | - October 1,2017 | October 1, 2018
18GHz
3536A00120

Spectrum Analyzer | Hp 8593EM ADI February 28, 2017 February 28, 2018
RF Cable g‘ggmsc"pe 0623 WBC-400 | G020132 October 1, 2017 October 1, 2018
Semi Anechoic
Civil Chamber ETS S81 SL 11643 NCR NCR
Antenna Mast ETS 2070-2 9608-1497 NCR NCR
Turntable ETS 2087 - NCR NCR
Mast & Table ETS/EMCO 2090 9608-1456 | NCR NCR
Controller

Test Report E184300.03
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Figure 69 Test Equipment Used
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10. Transmitted Power Density

10.1 Test Specification
FCC, Part 15, Subpart C, Section 247(e)
RSS 247, Issue 2, Section 5.2(b)

10.2 Test Procedure
(Temperature (22°C)/ Humidity (52%RH))

The E.U.T operation mode and test set-up are as described in Section 2 of this
report.

The E.U.T was tested in the chamber, and placed on a remote-controlled turntable.
The E.U.T was placed on a non-metallic table, 1.5 meters above the ground.

The readings were maximized by the turntable azimuth between 0-360°, and the
antenna polarization.
The emissions were measured at a distance of 3 meters.

The spectrum analyzer was set to 3 kHz RBW and VBW to 10 kHz.

Radiated output power levels were measured at selected operation frequencies and
the results were converted to power level according to the formula as shown below:

— (EV/m X d)2
E - Field Strength (V/m)

d — Distance from transmitter (m)
G — Antenna gain
P — Peak power (W)

10.3 Test Limit

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission.
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10.4 Test Results
Protocol Operation | Polarization PSD PSD Limit Margin
Frequency
(MHz) (VIH) (dBuV/m) (dBm) (dBm) (dB)
\/ 89.1 -6.1 8.0 -14.1
2412.0
H 91.1 -4.1 8.0 -12.1
i_Ei \/ 89.1 -6.1 8.0 -14.1
Wi-Fi/b 24370
1Mbps H 92.0 -3.2 8.0 -11.2
\/ 87.7 -1.5 8.0 -15.5
2462.0
H 91.9 -3.3 8.0 -11.3
\/ 96.2 1.0 8.0 -7.0
2412.0
H 90.7 -4.5 8.0 -12.5
i_[i \/ 92.2 -3.0 8.0 -11.0
Wi-Fi/b 2437.0
11Mbps H 96.5 1.3 8.0 -6.7
\/ 89.4 -5.8 8.0 -13.8
2462.0
H 95.3 0.1 8.0 -7.9
Vv 91.1 -4.1 8.0 -12.1
2412.0
H 91.9 -3.3 8.0 -11.3
i Ei \/ 89.7 -5.5 8.0 -13.5
Wi-Fifg 2437.0
6Mbps H 93.9 -1.3 8.0 9.3
V 88.7 -6.5 8.0 -14.5
2462.0
H 94.0 -1.2 8.0 -9.2
\Y 86.2 -9.0 8.0 -17.0
2412.0
H 90.2 -5.0 8.0 -13.0
i_Fi \Y 89.0 -6.2 8.0 -14.2
Wi-Filg 2437.0
54Mbps H 90.8 -4.4 8.0 -12.4
Vv 85.1 -10.1 8.0 -18.1
2462.0
H 88.1 -7.1 8.0 -15.1
Figure 70 Power Spectral Density Results
JUDGEMENT: Passed by 6.7dB

For additional information see Figure 71 to Figure 94.
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® *RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 89.10 dBpV/m

Ref 107 dBuV/m *Att 15 dB SWT 2.5 ms >.411040000 GH

CH|FWR| 101.38| dBpv/m
FLoo

.. WMMW §
. o ™ )

BWR
HAXH

3DB

AC

Center 2.412 GHz 4 MHZ/ Span 40 MHz

Date: 6.FEB.2018 10:00:26

Figure 71 2412.0 MHz, Wi-Fi/b 1Mbps, Vertical

® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 91.12 dBpV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ms 2.411040000 GHz

CH|PWE| 103.18| dBuvV/m

FLoo

MW\U B
"

T

BWR
HAXH

3DB

AC

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 09:56:48

Figure 72 2412.0 MHz, Wi-Fi/b 1Mbps, Horizontal
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®

Ref 112 dBuv/m

“Att 2

*RBW 300 kHz Marker L [T1 ]
VEW 1 MHz
0 dB SWT 2.5 ma

9.13 dBpV/m

160000 GHs

Fiio

Floo

TS TR Y

N

/JJ“U

™,

PHR
HAXH

Center 2.437 GHz

Date: 6.FEB.Z2018

11:24:31

4 MHz/

Span 40 MHz

TDS

Figure 73 2437.0 MHz, Wi-Fi/b 1Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 91.98 dBpV/m
Ref 112 dBpW/m “Rtt 20 4B SWT 2.5 ms 137480000 GEH
Fiio CH[TWR 02 L] GO w7 I
Floo
== .
Lag JumﬁAﬁA xﬂﬂ&ﬂlm
., fﬂmj” M\v"“wl
Vi N
[Pt A b e AR TYTTIPY PTPPY VN PR N
PuR
MAXH
&0
50
40
30
Lo

Center 2.437 GHz

Date: 6.FEB.Z2018

Figure 74 2437.0 MHz, Wi-Fi/b 1Mbps, Horizontal
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® *RBW 300 kHz Marker 1 [T1 ]
VEW 1 MHz .66 dEpvV/m
Ref 112 dBu¥/m “Att 20 4B SWT 2.5 ms 1520000 GF
Fiio BT TS TIT
oo
jt_rx}
=z
Foo
lao !WW MA\J\LH‘
Lo /]
Lt mrnna i, I RS e PR YP ¥ R Y
PHR
MAXH
Fso
50
F40
F20
l2o
Center 2.462 GHz 4 MHZ/ Span 40 MHz
Date: 6.FEB.2018 13:04:01

TDS

Figure 75 2462.0 MHz, Wi-Fi/b 1Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 91.86 dBpV/m
Ref 112 dBpW/m “Rtt 20 4B SWT 2.5 ms 160960000 GE
[FLio o e il BereaEr
Floo
jt_rx} 1
= K
Lao J\J““n"" i Aﬁunu%
Lao f}vm’\f“ W\VA.
Ay TOPNrI N TRy LW NPWPT RO Wy T
PuR
MAXH
&0
50
40
30
Lo
Center 2.462 GHz 4 MHZ/ Span 40 MHz
Date: 6.FEB.Z2018 13:00:54

Figure 76 2462.0 MHz ,Wi-Fi/b 1Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 96.20 dBpvV/m

Ref 112 dBuV/m “Att 20 dB SWT 2.5 ms 2.411360000 GHz

Fiio —

Pafo ot EEa R g we) ) sarg

Floo

gggg df,quAJ‘j~vmv~\““\n\N

7T

SN S WO TP A R WPAPPYRIY
PuR
HAXH
Fso
3pe
Ac
50
F40
F20
oo
Center 2.412 GHz 4 MHZ/ Span 40 MHz

Date: 6.FEB.2018 10:05:29

Figure 77 2412.0 MHz, Wi-Fi/b 11Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 890.67 dBpV/m
Ref 112 dBpW/m “Rtt 20 4B SWT 2.5 ms .411280000 GE
[FLio e s ] Eete
Ex
Floo
=z
1
Y,
—

bt At S Ak A AL
PHR
MAXH
Fso
3pB
Ac
50
40
30
l2o
Center 2.412 GHz 4 MHZ/ Span 40 MHz

Date: 6.FEB.2018 10:08:06

Figure 78 2412.0 MHz, Wi-Fi/b 11Mbps, Horizontal
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®

Ref 112 dBuv/m

*ALL

20

dB

*RBW 300 kHz Marker L [T1 ]
VEW 1 MHz
SWT 2.5 ma

92.22 dBpvV/m

360000 GHs

Fiio

Floo

TS e ST

™

PHR
HAXH

Center 2.437 GH

Date: 6.FEB.Z2018

Figure 79 2437.0 MHz, Wi-Fi/b 11Mbps, Vertical

*REW 300 kHz
VBW 1 MHz

®

Ref 112 dBuV/m

z

11:40:16

“Att

zn

dB

4 MHz/

SWT 2.5 ms

Span 40 MHz

Marker 1 [T1 ]

.51 dBpV/m
36360000 GH

Fiio

Floo

J3f EET ppegey man-ganrpp

“vwxﬂmw

N

PHR
HAXH

Center 2.437 GHz

Date: 6.FEB.Z2018

Figure 80 2437.0 MHz, Wi-Fi/b 11Mbps, Horizontal
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®

*RBW 300 kHz Marker L [T1 ]
VEW 1 MHz 89.44 dBpV/m

Ref 112 dBpv/m *Att 20 dB SWT 2.5 ms £0000 GHz
[FLio 2 2 o E-Tlneuren
Ea
ioo
T
= 1
/u ""\-"-‘.\“,\,\\‘l .
80 /J v‘\\
.
A N
(1) YN e v PNPTI ST PR PPy
PR
MAXH
Feo
3pe
Ac
50
F40
F20
2o
Center 2.462 GHz 4 MHzZ/ Span 40 MHz
Date: 6.FEB.2018 13:09:33

Figure 81 2462.0 MHz, Wi-Fi/b 11Mbps, Vertical

“RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 85.30 dBpV/m
Ref 112 dBRW/m “Att 20 dB SWT 2.5 ms

60000 GH

PHR
HAXH

Fiio

Floo

Date:

Center 2.462 GHz 4 MHz/ Span 40 MHz

6.FEB.2018 13:12:35

Figure 82 2462.0 MHz ,Wi-Fi/b 11Mbps, Horizontal
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®

PHR
HAXH

Date:

®

PHR
HAXH

Date:

“BBW 300 kHz Marker 1 [Tl ]

VEW 1 MHz 91.06 dBuvV/m
Ref 112 dBpV/m *Att 20 dB SWT 2.5 ms { 1000 GE
Fiio SR oo, = TS TIT
FL00
o0

WMV_\\MM\\

B .Jj \
Lo e f,
Al e e R A ]
o
50
F40
F20
Lo
Center 2.412 GHz 4 MHZ/ Span 40 MHz

Ref

6.FEB.2018 10:19:55

TDS

Figure 83 2412.0 MHz, Wi-Fi/g 6Mbps, Vertical

112 dBpv/m ALt

zn

*RBW 300 kHz Marker 1

VBW 1 MHz
dB SWT 2.5 ms

[T1
91.86
410400

1
ABPY/m
000 GH

Fiio

Floo

T T

Center 2.412 GHz

6.FEB.2018 10:14:54

Figure 84 2412.0 MHz, Wi-Fi/g 6Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 89.74 dBpvV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ma

FLoo

PHR
HAXH

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 11:57:16

Figure 85 2437.0 MHz, Wi-Fi/g 6Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 893.94 dBpV/m
Ref 112 dBRW/m “Att 20 OB SWT 2.5 ms 20000 GEH
1o e s et Rt
2 ]
Floo
== X
oo Mw»""“l\’\ T =
Tos
80
rJ \“‘\.\ :
L. I
PHR
MAXH
&0
3pB
Ac
50
40
30
Lo
Center 2.437 GHz 4 MHZ/ Span 40 MHz

Date: 6.FEB.2018 11:52:17

Figure 86 2437.0 MHz, Wi-Fi/g 6Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 88.71 dBpV/m

Ref 107 dBuV/m *Att 15 dB SWT 2.5 ma

CH|PWE| 102.96| dBuv/m

FLoo

PHR
HAXH
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AC

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 13:21:41

Figure 87 2462.0 MHz, Wi-Fi/g 6Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 893.95 dBpV/m
Ref 112 dBpW/m *Att 20 dB SWT 2.5 ms . 460400000 GH
[FLio o ki e
Ea
Floo
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Lao sl Ty EOR
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lso gﬂ
M}/“f "“‘—\w\‘u ’
AKX e R T
PuR
MAXH
&0
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Date: 6.FEB.2018 13:18:15

Figure 88 2462.0 MHz ,Wi-Fi/g 6Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 86.22 dBpvV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ms 2.405840000 GHz

CH|PWE| 101.17| dBuvV/m

FLoo

PHR
HAXH

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 10:33:28

Figure 89 2412.0 MHz, Wi-Fi/g 54Mbps, Vertical

® *RBW 300 kHz Marker 1 [T1 ]
VBW 1 MEz 90.16 dBpV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ms

000 GE

CH|PWR| 104.33] dBpv/m
FLoo

PHR
HAXH

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 10:37:59

Figure 90 2412.0 MHz, Wi-Fi/g 54Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz B8E8.95 dBpV/m

Ref 107 dBuV/m “Att 15 dB SWT 2.5 ma

FLoo

PHR
HAXH

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 12:41:53

Figure 91 2437.0 MHz, Wi-Fi/g 54Mbps, Vertical

® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 890.77 dBpV/m
Ref 107 dBpW/m *Rtt 15 4B SWT 2.5 ms 0000 GH
EE B dBuV/m
100
2 ]
1
L | b4

PHR
HAXH

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 12:45:20

Figure 92 2437.0 MHz, Wi-Fi/g 54Mbps, Horizontal
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® “REW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 85.05 dBpV/m

Ref 107 dBuV/m *Att 15 dB SWT 2.5 ma

FLoo
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HAXH
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Date: 6.FEB.2018 14:02:07

Figure 93 2462.0 MHz, Wi-Fi/g 54Mbps, Vertical

® *RBW 300 kHz Marker 1 [T1 ]
VBW 1 MEz 88.11 dBuV/m

Ref 107 dBuv/m *Att 15 dB SWT 2.5 ms . 463840000 GE

CH|PWR| 103.40] dBuV/m
Fioo

T |, ‘

el A Mwuw

J/ DS
70 s

PHR
HAXH

Lo T

AC

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 6.FEB.2018 14:05:43

Figure 94 2462.0 MHz ,Wi-Fi/g 54Mbps, Horizontal
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10.5 Test Equipment Used; Power Spectral Density
Instrument Manufacturer Model Serial No. Last Calibration | Next Calibration
Date Due
EMI Receiver | R&S ESCI7 100724 February 28, 2017 | February 28, 2018
Horn Antenna | ETS 3115 6142 May 19, 2015 May 19, 2018
RF Cable Commscope ORS 0623 G020132 October 1, 2017 October 1, 2018
P WBC-400 ! !
Semi Anechoic | ..o s81 SL11643 | NCR NCR
Civil Chamber

Figure 95 Test Equipment Used
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11. Occupied Bandwidth

11.1 Test Specification
FCC, Part 2, Sub part J, Section 2.1049
RSS-Gen, Issue 5: 2018, Section 6.7

11.2 Test Procedure
(Temperature (22°C)/ Humidity (56%RH))

The E.U.T. operation mode and test set-up are as described in Section 2 of this
report. The E.U.T. was placed in the chamber on a non-conductive table, 0.8 meters
above the ground.

The distance between the E.U.T. and test antenna was 3 meters.

The RBW set to the range of 1% to 5% of the OBW.

The span was set to ~ 3 times the OBW.

99% occupied bandwidth function was set on.

11.3 Test Limit
N/A
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11.4 Test Results

Protocol Operation Reading
Frequency

(MHz2) (MHz2)
2412.0 14.2
Wi-Fi/b 1Mbps 2437.0 14.1
2462.0 141
2412.0 14.4
Wi-Fi/b 11Mbps 2437.0 14.5
2462.0 145
2412.0 18.5
Wi-Filg 6Mbps 2437.0 18.0
2462.0 18.0
2412.0 17.6
Wi-Fi/g 54Mbps 2437.0 17.2
2462.0 17.4

Figure 96. Occupied Bandwidth Test Results

JUDGEMENT:

See additional information in Figure 97 to Figure 108.
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®

*

1Pk
View

Occupied Bandwidth

E.U.T Description
Model Number

Perso

nal Tag

TAG-1410-CUB

Part Number: Not designated
* RBW 300 kHz
Att 15 dB VBW 1 MHz M1[1] 89.21 dBpV
Ref 107.00 dBWV  SWT 2.5ms 2.412480000 GHz
Occ Bw  14.251497006 MHz
100 dBuv T1[1] 74.40 dBpV
the 2.404814371 GHz
90 dBpv T2[1] 75.86 dBpV
MM 2.419065868 GHz
80 dBuV TF]’J 2
70 dBpV JJJ {H
60 dBuV I 1
. Ay
40 dBpV
30 dBpv
20 dBpV-
10 dBpV

CF 2.412 GHz

Span 50.0 MHz

Date:

®

‘7.FEB.2018B

03:45:

36

Figure 97 2412.0 MHz, Wi-Fi/b 1Mbps

* RBW 300 kHz
*Att 15dB VBW 1 MHz M1[1] 91.52 dBpVv
Ref 112.00 dBpV SWT 2.5ms 2.437500000 GHz
Occ Bw 14.171656687 MHz
1Pk T1[1] 77.95 dBpv
View | 100 dBpv 2.430013972 GHz
1 T2[1] 76.22 dBuv
90 dBpv 2.444185629 GHz
80 dBpV ﬁﬂu fr2
70 dBuV fr h{l
60 dBpV ] ﬂ““vb‘u
£l Anda; L"\.v..
| ¥ i
40 dBpV
30 dBpV;
20 dBpV-
CF 2.437 GHz Span 50.0 MHz
Date: 7.FEB.201B (9:06:11

Figure 98 2437.0 MHz, Wi-Fi/b 1Mbps
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Occupied Bandwidth

E.U.T Description
Model Number

Personal Tag
TAG-1410-CUB

Part Number: Not designated
* RBW 300 kHz
*Att 15dB VBW 1 MHz M1[1] 91.36 dBpv
Ref 112.00 dBUWV  SWT 2.5ms 2.462500000 GHz
Occ Bw  14.071856287 MHz
1Pk T1[1] 77.53 dBpV
View | 100 dBuv 2.455013972 GHz
11 T2[1] 77.53 dBpV
90 dBuV WM 2.469085828 GHz
80 dBuV ;ﬁl"* “ﬁ
70 dBuV ’JJ w\/L
60 dBuV W J
40 dBpV
30 dBuV
20 dBuV

CF 2.462 GHz

Span 50.0 MHz

Date: 7.FEB.201B

09:18:5¢

Figure 99 2462.0 MHz, Wi-Fi/b 1Mbps

®

* RBW 300 kHz
*Att 15 dB VBW 1 MHz M1[1] 90.21 dBpv
Ref 107.00 dBpV SWT 2.5ms 2.411700000 GHz
Occ Bw  14.471057884 MHz
1pk | 100 dBpv T1[1] 77.38 dBpV
View ML 2.404714571 GHz
90 dBpv T2[1] 76.72 dBpV
IJM 2.419185629 GHz
80 dBuV /Tf;“ T<
70 dBpv / \
60 dBpV
|.| JWVA»QWM LWJWNLN
40 dBpV
30 dBpv
20 dBpV-
10 dBuV

CF 2.412 GHz

Span 50.0 MHz

Date: J.FEB.201B

08:49:0¢

Figure 100 2412.0 MHz, Wi-Fi/b 11Mbps
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Occupied Bandwidth

E.U.T Description  Personal Tag
Model Number TAG-1410-CUB

Part Number: Not designated
®
* RBW 300 kHz
*Att 20dB VBW 1 MHz M1[1] 95,85 dBpv
Ref 117.00 dBpV SWT 2.5nms 2.437900000 GHz
Occ Bw 14.471057884 MHz
1pK | 110 dBpv T1[1] 83.05 dBpv
View 2.429714571 GHz
100 dBuV H4-T2[1] 82.61 dBuv

»”MM 2.444185629 GHz
90 dBpV

| ¥ %
80 dBpV / \\

60 dBuV — i

70 dBuV

f
:

50 dBpV;

40 dBpY

30 dBpV

20 dBpVv
CF 2.437 GHz Span 50.0 MHz

Date: 7.FEB.201B (09:09:25

Figure 101 2437.0 MHz, Wi-Fi/b 11Mbps
®

* RBW 300 kHz
* Att 20 dB VBW 1 MHz M1[1] 94.68 dBuV
Ref 117.00 dBWV  SWT 2.5ms 2.462800000 GHz
Occ Bw  14.471057884 MHz
1pk | 110 dBpv T1[1] 81.47 dBpV
View 2.454714571 GHz
100 dBpv T2[1] 81.11 dBuv
""“‘w 2.469185629 GHz
90 dBpV- WCakud
T. \\qu
80 dBu|V / \
70 dBp|V
60 dBuV M’M
v e
50 dBuV
40 dBpv
30 dBpV
20 dBpVv
CF 2.462 GHz Span 50.0 MHz
Date: 7.FEB.201B (9:22:45

Figure 102 2462.0 MHz, Wi-Fi/b 11Mbps
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Occupied Bandwidth

E.U.T Description  Personal Tag
Model Number TAG-1410-CUB

Part Number: Not designated
* RBW 300 kHz
*Att 20dB VBW 1 MHz M1[1] 97.42 dBuv
Ref 117.00 dBWV  SWT 2.5ms 2.410440000 GHz
Occ Bw 18.562874251 MHz
1pk | 110 dBpv T1[1] 80.20 dBpvV
View 2.402299401 GHz
100 dBuv MIL  t2r1] 82.56 dBpV
MM 2.420862275 GHz
90 dBuV ad ™
1Y ¢
80 dBpV \\’
70 dBpV M k"‘m

[ o M
W oty

50 dBpV;

40 dBpY

30 dBpV

20 dBpVv
CF 2.412 GHz Span 60.0 MHz

Date: 7.FEB.201B (08:53:15

Figure 103 2412.0 MHz, Wi-Fi/g 6Mbps

®

* RBW 300 kHz
*Att 20dB VBW 1 MHz M1[1] 96.69 dBuV
Ref 117.00 dBuvV SWT 2.5nms 2.435440000 GHz
Occ Bw 17.964071856 MHz
1pk | 110 dBpv T1[1] 80.17 dBpV,
View 2.427778443 GHz
100 dBpv e T2[1] 82.34 dBpv
/WM\ 2.445742515 GHz

90 dBpV-

| J ¢
80 dBpV
70 dBp|V Wi “»..‘L,\
60 dBuk, "'Mj

50 dBpV;

40 dBpv

30 dBpV;

20 dBpV
CF 2.437 GHz Span 60.0 MHz

Date: 7.FEB.201B (9:12:29

Figure 104 2437.0 MHz, Wi-Fi/lg 6Mbps
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Occupied Bandwidth

E.U.T Description  Personal Tag
Model Number TAG-1410-CUB

Part Number: Not designated
®
* RBW 300 kHz
*Att 15dB VBW 1 MHz M1[1] 88.07 dBpv
Ref 112.00 dBpV SWT 2.5nms 2.460320000 GHz
Occ Bw 17.844311377 MHz
1Pk T1[1] 72.20 dBpv
View | 100 dBpv 2.452898204 GHz
- T2[1] 72.77 dBpv

2.470742515 GHz

90 dBuV
] r"’MM*\
80 dBu|V = yf‘ ?
70 dBp|\/ M .,V\t
60 dBp|V wl}#ﬁlh
M“-" Ty

40 dBuV

30 dBpV

20 dBpV

CF 2.462 GHz Span 60.0 MHz
Date: 7.FEB.201B (2:25:27

Figure 105 2462.0 MHz, Wi-Fi/g 6Mbps

®

* RBW 300 kHz
*Att 20dB VBW 1 MHz M1[1] 93.29 dBpv
Ref 117.00 dBuV SWT 2.5ms 2.406010000 GHz
Occ Bw 17.604790419 MHz
1pk | 110 dBpV: T1[1] 78.50 dBpv
View 2.403137725 GHz
100 dBpv T2[1] 80.66 dBpV

2.420742515 GHz

90 dBuV “M ottty
80 dBp’V Tj 5272
70 dBp|V W/J \H‘

60 dBp|V ‘,,-*’} M
e by

50 dBuV

40 dBpv

30 dBpV;

20 dBpV
CF 2.412 GHz Span 60.0 MHz

Date: 7.FEB.201B (0B3:56:44

Figure 106 2412.0 MHz, Wi-Fi/g 54Mbps
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®

*

1Pk
View

Occupied Bandwidth

E.U.T Description
Model Number

Personal Tag
TAG-1410-CUB

Part Number: Not designated
* RBW 300 kHz
Att 15dB VBW 1 MHz M1[1] 91.22 dBpv
Ref 112.00 dBpV SWT 2.5nms 2.430890000 GHz
Occ Bw 17.245508982 MHz
T1[1] 79.06 dBpv
100 dBpV 2.428377246 GHz
ML T2[1] 78.54 dBpv
90 dBuV 2.445622754 GHz
K MWW{Z
80 dBpV- )J Il‘
70 dBpVv 7 ,AL
60 dBpV M m%
Wh‘“»ww;jfu)ﬁp
40 dBpV
30 dBpV-
20 dBpV-

CF 2.437 GHz

Span 60.0 MHz

Date:

®

*

1Pk
View

‘7.FEB.201B (5:15:24

Figure 107 2437.0 MHz, Wi-Fi/g 54Mbps

* RBW 300 kHz
Att 15dB VBW 1 MHz M1[1] 91.61 dBpVv
Ref 112.00 dBpV SWT 2.5ms 2.460080000 GHz
Occ Bw 17.365269461 MHz
T1[1] 80.64 dBpV
100 dBpv 2.453257485 GHz
M1 T2[1] 80.91 dBpVv
PO P 2.470622754 GHz

\AAJJAL“
“‘”*]172

90 dBpV s
| i
80 dBp|V

70 dBuV

\

i

i

=1

60 dBuV 2k
WM

40 dBpV

hihl il Ly
LS

30 dBpV;

20 dBpV;

CF 2.462 GHz

Span 60.0 MHz

Date:

11.5
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‘Y.FEB.201B (9:27:54

Figure 108 2462.0 MHz, Wi-Fi/g 54Mbps

Test Equipment Used; Bandwidth
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Instrument Manufacturer Model Serial No. Last Calibration Next Calibration
Date Due
Spectrum R&S FSL6 100194 March 2, 2017 March 2, 2018
Analyzer
Horn Antenna ETS 3115 6142 May 19, 2015 May 19, 2018
RF Cable Commscope | 0623 WBC- | 156135 | October 1, 2017 | October 1, 2018
ORS 400
Semi Anechoic | . s81 SL11643 | NCR NCR
Civil Chamber
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Figure 109 Test Equipment Used
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12. Avg. Factor Calculation

For WIFI/b protocol:

1. Pulse period = 1msec (worst scenario)
Pulse duration = 1 msec (worst scenario)
Burst duration =2.24msec

Pulse duration 8 burst duration
Pulse period 100msec

4. Average Factor =20 Iog{ x Num of burst within 100msec}

5. Average Factor = 20log [1*2.24/100] = -33.0

* RBW 300 kHz
*Att 0dB VBW 1 MHz M1[1] -75.67 dBm
Ref -10.00 dBm * SWT 100nms 10.000000000 ms

1AP ‘
m

CF 2.437 GHz 10.0 ms/

Date: 23.RAPR.2018 07:46:15

Figure 110 — Number of Bursts in 100msec=1

®
* RBW 300 kHz
*Att 0dB VBW 1 MHz D2[1] 0.05 dB
Ref -10.00 dBm  * SWT 10ns 2.240000000 ms
M1[1] -39.77 dBn
1AP 0.000000000 S

)\ Hll‘”

Col]

(b

i

Figure 111 — Burst Duration =2.24msec
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For WIFI/g protocol:

Pulse period = 1msec (worst scenario)
Pulse duration = 1 msec (worst scenario)
Burst duration =msec

Pulse duration y burst duration
Pulse period 100msec

4. Average Factor =20 Iog{ x Num of burst within 100msec}

o1

Average Factor = 20log [4*0.144/100] = -44.8

®

* RBW 1 MHz
*Att 0dB VBW 3 MHz
Ref -10.00 dBm ¥ SWT 50ms

1AP |
Clrw

CF 2.437 GHz

Date: 23.APR.2018 07:53:08

Figure 112 — Number of Bursts in 50msec=2, in 100msec=4

* RBW 1 MHz
*Att 0dB VBW 3 MHz D2[1] 0.76 dB
Ref -10.00 dBm * SWT 500pus 144.000000000 ps
M1[1] -46.12 dBm|
1ap | 0.000000000 s
Clrw
M
SGL |- b
Trg
Vid |-
-90 dBm:
-100 dBm
Bi T ||| |‘ | || '||\| I ‘ ’I I ||I
CF 2.437 GHz 50.0 ps/ |
Date: 23.APR.2018 07:51:38

Figure 113 — Burst Duration =0.144msec
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12.1 Test Equipment Used, Average Factor
Instrument Manufacturer Model Serial Number Last Calibration | Next Calibration
Date Due
Spectrum
Apnalyzer Rodhe & Schwarz FSL6 100194 March 2, 2017 March 2, 2018
Horn antenna ETS 3115 6142 May 19, 2015 May 19, 2018
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Figure 114 Test Equipment Used
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13. Antenna Gain/Information

The antenna gain is -2.0 dBi, printed.
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14. R.F Exposure/Safety

Typical use of the E.U.T. is as a personal tag.
Separation distance 2mm.

SAR Testing Exclusion Based on Section 4.3.1 and Appendix A of KDB447498 D01 V05
and RSS 102, Issue 5, Section 2.5.2 Requirements

For FCC

Section 4.3.1 and Appendix A of KDB447498 D01 V05 was used as the guidance as
follows:

Conducted power = 16.3 dBm
Antenna gain = -2dBi
EIRP =16.3 + (-2dBi) =14.3 dBm

Taking into account the -33.0dB AVG factor (page 85)
AVG power = 14.3 - 33=-18.7dBm = 0.013mW

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] *- [Vi(GHz)]

=0.013/2 * 1.55=0.01 this value is less than 3.0 for 1-g SAR and < 7.5 for 10-g extremity
SAR.

The SAR measurement is not necessary

For IC

For IC per Table 1 of RSS 102 Issue 5, SAR exemption based on IC limit of 4mW at a
separation distance of <Smm at 2450 MHz.

Conducted power = 16.3 dBm
Antenna gain = -2dBi
EIRP = 16.3 + (-2dBi) =14.3 dBm

Taking into account the -33.0dB AVG factor (page 85)
AVG power = 14.3 -33 =-18.7dBm = 0. 013mW

This is below the 4mW SAR exemption limits.
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15. APPENDIX A - CORRECTION FACTORS

151 Correction factors for RF OATS Cable 35m ITL #1879

Frequency | Cable loss
(MHz) (dB)
30.0 11
50.0 1.1
100.0 1.7
150.0 21
200.0 25
250.0 2.7
300.0 2.9
350.0 31
400.0 35
450.0 37
500.0 39
550.0 4.0
600.0 4.2
650.0 4.4
700.0 4.9
750.0 5.0
800.0 5.0
850.0 4.9
900.0 5.0
950.0 5.1
1000.0 54
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15.2 Correction factor for RF CABLE for Semi Anechoic
Chamber

ITL #1841

NOTES:

1. The cable is manufactured by Commscope

FREQ LOSS
(MHz) (dB)
1000.0 15
2000.0 2.1
3000.0 2.7
4000.0 3.1
5000.0 3.5
6000.0 4.1
7000.0 4.6
8000.0 4.9
9000.0 5.7
10000.0 | 5.7
11000.0 | 6.1
12000.0 | 6.1
13000.0 | 6.2
14000.0 | 6.7
15000.0 | 7.4
16000.0 | 7.5
17000.0 | 7.9
18000.0 | 8.1
19000.0 | 8.8
20000.0 |91

2. The cable type is 0623 WBC-400, serial # G020132 and
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15.3 Correction factors for Active Loop Antenna
Model 6502 S/N 9506-2950

ITL # 1075:
f(MHz) MAF(dBs/m) AF(dB/m)
0.01 -33.1 18.4
0.02 -37.2 14.3
0.03 -38.2 13.3
0.05 -39.8 11.7
0.1 -40.1 114
0.2 -40.3 11.2
0.3 -40.3 11.2
0.5 -40.3 11.2
0.7 -40.3 11.2
1 -40.1 114
2 -40 11.5
3 -40 11.5
4 -40.1 11.4
5 -40.2 11.3
6 -40.4 11.1
7 -40.4 11.1
8 -40.4 11.1
9 -40.5 11
10 -40.5 11
20 -41.5 10
30 -43.5 8
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15.4 Correction factors for

Test Report E184300.03

FCC ACC M Ver 1.2 28 February 2011

biconical antenna — ITL # 1356

Model: EMCO 3110B
Serial N0.:9912-3337
Frequency ITL 1356 AF
[MHz] [dB/m]
30 13.00
35 10.89
40 10.59
45 10.63
50 10.12
60 9.26
70 7.74
80 6.63
90 8.23
100 11.12
120 13.16
140 13.07
160 14.80
180 16.95
200 17.17
AeroScout
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15.5 Correction factors for  log periodic antenna — ITL # 1349

Model: EMCO 3146
Serial N0.:9505-4081

Frequency ITL 1349 AF

[MHZ] [dB/m]

200 11.58

250 12.04

300 14.76

400 15.55

500 17.85

600 18.66

700 20.87

800 21.15

900 22.32

1000 24.22
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15.6 Correction factors for

ANTENNA

Model: 3115

Double —Ridged Waveguide Horn

Serial number: 29845

3 meter range; ITL # 1352

FREQUENCY AFE FREQUENCY AFE
(GH2) (dB/m) (GH2) (dB/m)
0.75 25 9.5 38
1.0 23.5 10.0 38.5
15 26.0 10.5 38.5
2.0 29.0 11.0 38.5
2.5 275 115 38.5
3.0 30.0 12.0 38.0
3.5 315 12.5 38.5
4.0 32.5 13.0 40.0
45 32.5 135 41.0
5.0 33.0 14.0 40.0
55 35.0 145 39.0
6.0 36.5 15.0 38.0
6.5 36.5 15.5 37.5
7.0 37.5 16.0 37.5
7.5 37.5 16.5 39.0
8.0 37.5 17.0 40.0
8.5 38.0 175 42.0
9.0 37.5 18.0 42.5
Test Report E184300.03 AeroScout
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15.7 Correction factors for

CALIBRATION DATA

' 3 m distance

Horn Antenna
Model: SWH-28

at 3 meter range.
ITL #:1353

000 324
18500 320
19000 323
19500 32.4
20000 23
20500 T 328
21000 28
21500 327
22000 234
22500 33.0
23000 X
23500 338
24000 335
24500 235
25000 33.8
25500 33.9
26000 242
26500 4.7

" The antenna factor shali be acded to receiver reading in dBpV to obtain field strength in dBuVim,
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