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FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Huntleigh Diagnostics
35 Portmanmoor Road
Cardiff
CF24 5HN, United Kingdom

EUT DESCRIPTION: Wireless Fetal Monitoring Solution (TOCO Transducer)
MODEL: SF1-TOCO
SERIAL NUMBER: Prototype

DATE TESTED: October 2013 to February 2014

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN lIssue 3 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered
or revised in any way unless done so by UL Verification Services Inc. and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out byUL
Verification Services Inc. will constitute fraud and shall nullify the document. This report
must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, any agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
t_/j- //j ‘/_Z-r-lf______ )
S =
Michael Ferrer Bartlomiej Mucha
EMC Engineer EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL, USA.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 100414-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/1004140.htm.

Unless specified otherwise in the individual Methods, the tests shall be conducted under the following
ambient conditions. Confirmation of these conditions shall be verified at the time the test is conducted.

Ambient Relative Barometric
225+ 2. . 45+ 1 1
Temperature, °C SE25 Humidity, % >£15 Pressure, mBar 950150

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions 30-200MHz Bicon 10m Horz | 4.27dB
Radiated Emissions 30-200MHz Bicon 10m Vert | 4.28dB
Radiated Emissions 200-1000MHz | LogP 10m Horz | 3.33dB
Radiated Emissions 200-1000MHz | LogP 10m Vert | 3.39dB

Radiated Emissions 1-6GHz Horn 5.02dB
Radiated Emissions 6-18GHz Horn 5.34dB
Radiated Emissions 18-26GHz Horn 6.60dB
Radiated Emissions 26-40GHz Horn 7.02dB
Conducted Emissions | 150k-30MHz LISN 2.29dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an Wireless Fetal Monitoring Solution. It consists of multiple parts of which each is
covered by separate test report. This report applies to the TOCO unit containing a 2.4GHz Short
Range Communication Transceiver.

5.2. MAXIMUM OUTPUT E-FIELD STRENGTH

The transmitter has a maximum output peak E-field as follows:

Frequency Range Mode Output PK E-field Strength
(MHz) (dBuV/m)
2415 TX 63.60

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an trace antenna

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was T880T_C4_ul —test v8

Switchable transmission frequencies between 2.415GHz and 2.446GHz

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.
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FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

5.6. DESCRIPTION OF TEST SETUP

EUT and SUPPORT EQUIPMENT

EUT - TOCO Transducer |Huntleigh SF1-TOCO Prototype
AE - Receiver Base Huntleigh SF1-SL Prototype
EUT — Equipment Under Test

AE — Auxiliary Equipment

/O CABLES

0 Encolsure |1 - - - none
1 ACInput (1 AC 2wire AC (1.5 none
TEST SETUP

EUT is tested as stand-alone battery operated and while charging on the base. For all applicable stand
alone testing (fundamental measurements and harmonic measurements) EUT was tested in three planes,
X,Y,and Z.
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SETUP DIAGRAM FOR Stand-alone TESTS

SETUP DIAGRAM FOR on the Base TESTS

WMTS Receiver Base
l.

AC
Power
f/f
'.\\
|
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:
Radiated Emissions — 10-Meter Chamber

Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20131227 20141231
Bicon Antenna Chase VBA6106A EMC4078 20130213 20140228
Log-P Antenna Chase UPA6109 EMC4258 20131015 20141030
Log-P Antenna Chase UPA6109 EMC4313 20131003 20141003
Spectrum Analyzer Rhode & Schwarz FSEK EMC4182 20131226 20141231
Spectrum Analyzer Agilent N9030A (PXA) EMC4360 20131221 20141221
Line Conducted Emissions
Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20121228 20131231
Transient Limiter Electro-Metrics EM7600-2 EMC4224 N/A N/A
HighPass Filter Solar Electronics 2803-150 885551 N/A N/A
Attenuator HP 8494B 2831A00838 N/A N/A
LISN- L1 Solar 8602-50-TS-50-N EMC4052 20130115 20140115
LISN-L2 Solar 8602-50-TS-50-N EMC4064 20130115 20140115
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REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

7. TEST RESULTS

7.1.1. 99% BANDWIDTH and 20dB Bandwidth

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to minimum of 100kHz.
The VBW is set to 3 times or more of the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function and 20dB bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth 20dB Bandwidth
(MHz) (MHz) (MHz)
2415 1.8431 1.855
2446 1.9697 1.873
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99% BANDWIDTH 2415MHz

Agilent Spectrum Analyzer - Dccupied BW

S0 %

SEMSEINT

- T RF DC ALIGN AUTO 11:26:38 Al 31,2014
[Center Freq 2.415000000 GH= [ Center Freq: 2.475000000 GHz Radio 5td: None Trace/Detector
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 6 dB Radic Device: BTS
10 dBidiv Ref -30.00 dBm
Log
s Clear Write
-50.0
60.0
e Average
-an.0 A
0.0
100 Max Hold
110
120
Min Hold]
Center 2.415 GHz Span 5 MHz
#Res BW 100 kHz #VBW 1 NMHz Sweep 2.533 ms
P P Detector
Occupied Bandwidth Total Power -413.3 dBm Sample >
1.8431 MHz Auto Man
Transmit Freq Error -45.814 kH=z OBW Power 99.00 %
x dB Bandwidth 1.848 MHz x dB -20.00 dB
M5G| |5TATU5|
20dB BANDWIDTH 2415MHz
Agilent Spectrum Analyzer - Occupied BW
- T RF S0 %2 SEMSE:INT ALIGN AUTO 11:27:10 lan 31, 2014
[Center Freq 2.415000000 GHz | Center Freq: 2.416000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avgl|Hold:>10/M1M0
#IFGain:Low #Atten: 6 dB Radioc Device: BTS
10 dBidiv Ref -30.00 dBm
Log
e Clear Write
-50.0
-B0.0
~on Average
-80.0
a0.0
-1 Max Hold|
110
20
Min Hold|
Center 2.415 GHz Span 5 MHz
|[#Res BW 100 kHz #VBW 1 MHz Sweep 2.533 ms
Occupied Bandwidth Total Power -43.2 dBm Detg;lt::
1.8723 MHz auto Man
Transmit Freq Error -40.900 kHz OBW Power 99.00 %
x dB Bandwidth 1.855 MHz x dB -20.00 dB
MSG |STATUS|
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99% BANDWIDTH 2446MHz

Agilent Spactrum Analyzer - Docupied Bw

T RF o0 2 SEMSEINT ALIGN AUTO 11:24:33 AMJan 31, 2014
VBW 1.0000 MHz | Center Freq: 2.446100000 GHz= Radio 5td: None Trace/Detector
Trig:Free Run Avg|Hold:>10/0
#IFGain:Low #Atten: 6 dB Radioc Device:BTS
10 dBidiv Ref -30.00 dBm
Log
“en Clear Write
50.0
60.0
e Average|
60.0
0.0
-1 Max Hold|
=110
=120
Min Hold
Center 2.446 GHz Span 5 MHz
|#Res BW 100 kHz #VBW 1 MHz Sweep 2.533 ms
Occupied Bandwidth Total Power -49.2 dBm ':E‘S‘:trﬁgltg
1.9697 MHz Auto Man
Transmit Freq Error -94_899 kH=z OBW Power 99.00 %
x dB Bandwidth 1.919 MHz x B -20.00 dB
MSG |5TATU5|
20dB BANDWIDTH 2446MHz
Agilent Spectrum Analyzer - Occupied BW
T RF S50 2 SEMSE:INT ALIGN AUTO 11:23:18 AMJan 31, 2014
VBW 1.0000 MHz Center Freq: 2.446100000 GHz Radio Std: None Trace/Detector
Trig: Free Run AvglHold:>10/M0
#IFGain:Low #Atten: 6 dB Radic Device: BTS
10 dBidiv Ref -30.00 dBm
Log
o Clear Write
-50.0
-60.0
oo Average|
-80.0
-80.0
-100 Max Hold|
110
120
Min Hold
Center 2.446 GHz Span 5 MHz
[#Res BW 100 kHz #VBW 1 MHz Sweep 2.533 ms
Occupied Bandwidth Total Power -49.1 dBm Detector
1.9717 MHz Auto Man
Transmit Freq Error -105.81 kHz OBW Power 99.00 %
x dB Bandwidth 1.873 MHz x dB -20.00 dB
MSG |STATUS|
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7.1.2. Duty Cycle

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Duty cycle normally should be measured and reported. In this case the duty cycle was calculated based on
information provided from the manufacturer since it was not possible to capture the worst case by doing
measurements. Attempts to capture the duty cycle would show results from both the TOCO device and
the WMTS Receiver base device and it would not represent the true number.

RESULTS

sd 2.4GHz TOCO transmission worst cases /

il LU

2.446GHz TOCO

2.415Ghz TOCO
2

idle

| | | | | | | | | | | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T T T T T T T T T T T
100usS 0 405 810 1215 1620 2025 2430 2835 3240 3645 4050 4455 4860 5265 5670 6075 6480 6885 7290 7695 8100 8505 8910 9315 9720

1. TOCO transmit at2.415GHz. 4 pulses of about 81uS in a 3.63mS window. See attached file
TOCOworstcase. (Error mode, TOCO not receiving ACK message for id request)
a. Duty cycle approx. 9%
20xlog(OnTime/Period) = 20xLog((4x0.081)/3.63)) = -20.99dB
2. TOCO transmit at 2.446GHz. 4 pulses of about 81uS in a 5.63mS window. See attached file
TOCOworstcase. (Error mode, TOCO not receiving ACK message for battery level)
a. Duty cycle approx. 6%
20xlog(OnTime/Period) = 20xLog((4x0.081)/5.63)) = -24.8dB
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7.2.RADIATED EMISSIONS

TEST PROCEDURE

ANSI| C63.4

LIMIT

IC RSS-210, A2.9
FCC 15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from

intentional radiators operated within these frequency bands shall comply with the following:

Fiald Fi=ld
sirangth of strangth of
Fundameantal frequancy fundamental | harmonics
(rnillivoltss {rmic rovalts!
metar) metar]
Q024928 MHz ... 50 B0
2400-2483. 5 MHz ... 50 L0
EF25-ERATEMHz ... 50 B0
2402425 GHz ... 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 8 15.209, whichever is the lesser attenuation.

_ Measura-

Frequency (MHz) (mfé?aq'élllgrr:'ngatgr] W?;ntcl:nla:&
[metars)

0.005-0.490 ... | 24000F (kHZ) 200
04801705 s | 240000FikHzZ) 30
17052300 ... |30 30
B3 e 100 3
882168 e | 1RO 3
21e-8e8D L | 2007 3
Abowe 880 ... | 500 3

“ Except as provided in paragraph (@), fundamental emis-
siong from intentional radiators opsrating under this ssction
shall not be kcated in the frequancy bands 54-72 MHz, 76—
88 MHz, 174-216 MHz or 470208 MHz. Howsver, oparation
within thess frequency bands is parmitted under other sec-
tions of this part, &.9., $§15.231 and 15241,
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FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

RESULTS

7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Fundamental Measurements for 2.415GHz, TOCO Alone

5
- g |5 gl e 2
2 3 I S ) a . @ 5 e= o a, =
g g_| 5| |E£ ge |S¢e 2 & 2e o = g & 4
35| 22| £ 25|25 52 |53 2| z_| §3|o% sl E| 5| &| &
Lo | 25| 8| E8 |8 | £2 (&35 = A% | =% |95 = Z £ & 2
2415 | 5678 | PK 218 | 451 8309 | 104 | -20.91 -20.99 62.1 94 319 | 347 | 100 | H 1
2.4148 468 | PK 218 | 451 7311 | 104 | -3089 | -2099 | 5212 94| -4188 | 119 | 100 | V 1
24146 | 5569 | PK 218 | 452 | 8201 | 104 | -2199 | -2099 | 61.02 94 | -3298 | 248 | 100 | H 2
2.4151 57.8 | PK 218 | 451 8411 | 104 | -1989 | -2099 | 63.12 94| -3088 | 320| 120 |V 2
24148 | 5583 | PK 218 | 451 8214 | 104 | -21.86 | -20.99 | 61.15 94| -3285| 279 | 100 | H 3
24153 56.9 | PK 218 | 451 8321 | 104 | -2079 | -2099 | 62.22 94| 3178 | 200| 121 |V 3
Notes:
1 - X-Axis
2 - Y-Axis
3 - Z-Axis
PK - Peak detector
Fundamental Measurements for 2.415GHz, TOCO on WMTS Receiver Base
- - g —
] 2 2 5 < K K e =3
) B ® © o) Lo = @ @ 0w = o 8 =
o > . L © > = g Q © = =] o = §
e [ s | g - e nxsSEe c | & S E ] = £ = 2
=5 | 82| 8| 8E| 25| x3b%3 o = g2 | a=x ol E| &| &
°E | 25 S| 28| 82| £2 &S 2| 38| 28 &3 = Z £ &£
24151 | 5642 | PK 218 451 | 8273 104 | -21.27 | 2099 | 61.74 9% | -32.26 215 100 | H
24147 | 5827 | PK 218 452 | 8459 104 | -1941 | -20.99 63.6 94 30.4 77 119
Notes:
PK - Peak detector
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Fundamental Measurements for 2.446GHz, TOCO Alone

- -
5 5| =| £33 S E
= 2 s z |5 3 > -
e | g 3 5 o S S| 2 g S
2|3 £ E] z=lEs| e g2 |2 | B8] 2| 3
ElEs| 8| E| o 2| %8| = S| g5 =| 5| =| =
= | 83 g 5 = % | &% =) | 53| 3 2 El ® g &
e | 25 a = 2 e | 53 2 8| 28| &3 = Z £ £l 2
2.4456 547 | PK 219 | 452 | 8112 104 | -22.88 248 | 56.32 94 | -37.68 91| 100 | H 1
24461 | 4427 | PK 219 | 451 | 7068 104 | -33.32 248 | 4588 94 | -48.12 217 | 131 |V 1
24457 | 5338 | PK 219 | 452 | 798 104 | -242 248 55 94 -39 360 | 114 | H 2
24459 | 56.09 | PK 219 | 452 | 8251 104 | -21.49 248 | 57.71 94 | -36.29 64 | 120 | V 2
24459 | 5406 | PK 219 | 452 | 8048 104 | -23.52 248 | 5568 94 | -38.32 24| 100 | H 3
24457 | 5501 | PK 219 | 452 | 8143 104 | -22.57 248 | 5663 94 | -37.37 329 | 120 |V 3
Notes:
1 - X-Axis
2 - Y-Axis
3- Z-Axis
PK - Peak detector
Fundamental Measurements for 2.446GHz, TOCO on WMTS Receiver Base
5| -| g8 S E
> 2 8 = £ P —
g 2 gl 5| 2|2¢ g2 g &
s 8 Sl 5| B|©S| 2| 3 o a| &| =
=3 5] = © > -5 =] ] ~ ks = 5
2 X S 2 b 3|l x2a = > S| - E p £ = =
Tl 53 S £ 2] =z | 52 5 Q1 €| I3 5 2 £ £
2 | 88 2 £ 3 g | QFE g 2|l sz | E3 S £l 8| S
2O | =3 a z @ g | 53 = a|l 8| &% = < T £
24462 | 5125 | PK 219 | 451 | 7766 104 | -26.34 248 | 52.86 9 | -41.14 33| 100 | H
24459 | 5267 | PK 219 | 452 | 79.09 104 | -24.91 248 | 5429 94 | -39.71 86 | 119 | V
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FCC ID: 2ABOQ-SF1TOCO

7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz

2415MHz 1GHz-25GHz Prescan, TOCO Alone, Y-Axis Worst Case

1 UL EMC Test System 7 Oct ZB13 a9 31 za
FPrel iminory Rodioted Emissions

Huntle igh—-Dicgnostic
""""""""""""""""""" Model ! Sonicaoaid Fresedom

1Ba
TOCO Alone TX 2.415GH=z Y—Axis=
Bottery
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RED: Horizontoal GRN Uertical
S@
=
] - R .. .- - . E- SE
BT o Tt S e Tt o e T it SEEEEE R
+
=
[a]
M
5 6@
ey
S
~
= sa
o
-

48
3@l
2R
1 e 25
¥ ot saved ¥ Fr’“equerﬁ(:\:d CoH=2 Rev 8.5 12 Jun 2813

118|_|L EMC Test System 7 Oct 2813 a9 3128
FPrel iminoary Rodioted Emissioms

Hurnrtleigh-Diagrnostic
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L L T
TOCO Alone TX 2.415GH= Y-A=xis=

Bottery
RED: Haorizomtal GRN: Usrtical
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¥ Nnot saved ¥

Page 18 of 40

UL LLC.
333 Pfingsten Road, Northbrook, IL 60062 TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

2415MHz 1GHz-25GHz Measurement Data, TOCO Alone, Y-Axis Worst Case

Huntleigh-Diagnostic

Model: Sonicaid Freedom

TOCO Alone TX 2.415GHz Y-Axis
Battery

RED: Horizontal GRN: Vertical

Test Meter Antenna Peak Peak g;f:)lle Average | Average Azimu
Marker | Frequency | Reading Factor Path Level Limit Margin | Factor | Level Limit Margin | th Height
No. (GHz) dBuV Detector | dB/m Factor | dBuV/m | dBuV/im | dB dB dBuV/m | dBuVim | dB Degs | [cm] Polarity
Trace Markers
1 1.96 1942 | PK 27.3 41 50.82 74 | -23.18 -20.99 | 29.83 54 | -24.17 | 0-360 149 | H
2 2.415 54.86 | PK 218 4.51 8117 | nla n/a n/a n/a nla n/a 0-360 100 | H
3 4.831 73.03 | PK 2717 | 503 5048 74 | -23.52 -20.99 | 2949 54 | -24.51 | 0-360 100 | H
4 7.246 7252 | PK 30 | -46.2 56.34 74 | -17.66 -20.99 | 35.35 54 | -18.65 | 0-360 100 | H
5 9.667 58.76 | PK 364 -48 472 74 -26.8 -20.99 | 26.21 54 | -27.79 | 0-360 100 | H
6 13.891 46.27 | PK 399 | -384 47.73 74 | -26.27 -20.99 | 26.74 54 | -27.26 | 0-360 100 | H
7 24.232 51.71 | PK 403 | -43.6 4842 74 | -25.58 -20.99 | 2743 54 | -26.57 | 0-360 100 | H
8 1.962 1812 | PK 27.3 4.1 49.52 74 | -2448 -20.99 | 28.53 54 | -2547 | 0-360 149 | V
9 2.415 56.66 | PK 21.8 4.51 8297 | nla nla n/a nla nla n/a 0-360 100 | V
10 4.83 7891 | PK 277 | -50.3 56.35 74 | -17.65 -20.99 | 35.36 54 | -18.64 | 0-360 100 | V
11 7.245 79.36 | PK 30 | -46.2 63.17 74 | -10.83 -20.99 | 4218 54 | -11.82 | 0-360 100 | V
12 9.66 6143 | PK 36.4 -48 49.79 74 | -24.21 -20.99 28.8 54 -25.2 | 0-360 100 | V
13 13.789 4745 | PK 399 | -383 49.02 74 | -24.98 -20.99 | 28.03 54 | -25.97 | 0-360 100 | V
14 24.078 51.51 | PK 403 | -42.8 48.98 74 | -25.02 -20.99 | 27.99 54 | -26.01 | 0-360 100 | V
Radiated Emission Data
Duty Averag
Test Meter Antenna Peak Peak Cycle | Average | e Limit Azimu
Frequency | Reading Factor Path Level Limit Margin | Factor | Level dBuV/ Margin | th Height
(GHz) dBuV Detector | dB/m Factor | dBuV/m | dBuV/im | dB dB dBuVim | m dB [Degs] | [cm] Polarity
4.8304 76.24 | PK 277 | -50.3 53.68 74 | -20.32 | -20.99 32.69 54 | -21.31 182 100 | H
4.8284 8146 | PK 277 | -50.3 58.87 74 | 1513 | -20.99 37.88 54 | -16.12 251 100 | V
7.2447 76.33 | PK 30 | -46.2 60.14 74 | -13.86 | -20.99 39.15 54 | -14.85 112 100 | H
7.2443 82.29 | PK 30 | -46.2 66.1 74 -7.9 | -20.99 45.11 54 -8.89 156 100 | V
PK - Peak detector
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REPORT NO: 7554936C DATE: April 17, 2014

FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO
2415MHz Low Band Edge Data, TOCO Alone, Y-Axis Worst Case
Agilent Spectrum Analyzer - Swepk SA
T RF S08 DO SEMSEINT| M ALIGH AUTOMORF | 02:26:42 PM Jul03, 2014 s
Marker 3 2.388545000000 GHz | Avg Type: Log-Pwr TRACE[T-5 15 6 ave
PNO: Wide (50 Trig: Free Run THPE [Pl bl
IFGain:Low Atten: 6 dB peT[? MM
MKkr3 2.388 55 GHZ State»
10 dB/div  Ref -30.00 dBm -83.91 dBm
Log
91
Ao !‘{ 1\ Trace |
500 IJ (+ State)
60,0
F00 3 ‘\J\‘{} Ll"\m‘“'h
-E0.0 2 ﬂiﬁl 1 ,
900 Ww-&»ﬂw—mmﬂ\mw MMW e
100
Data|
-1 (Export) »
120 Trace 1
Center 2.40000 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Sweep 3.73 ms (1001 pts) Screen
RN N Image
1 f 241500 GHz -38.45 dBm
2 N 1 f 2.399 99 GHz 87.25 dBm
N 1 f 238855 GHz 8391 dBm
Delta between the fundamental and the bandedge: 45.46dB

Calculated Worst Case Peak Level at Lower Band Edge based on above relative measurement and Maximum Peak Field
Strength:
Peak Level: (84.11dBuV/m - 45.46dB) = 38.65dBuV/m, Limit: 74dBuV/m, Margin: -35.35dB

Calculated Worst Case Average Level at Lower Band Edge based on above relative measurement and Maximum Average Filed
Strength:
Average Level: (38.65dBuV/m peak — 20.99dB DC Factor) = 17.66dBuV/m, Limit: 54dBuV/m, Margin: -36.34
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REPORT NO: 7554936C DATE: April 17, 2014

FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO
2446MHz 1GHz-25GHz Prescan Data, TOCO Alone, Y-Axis Worst Case
11E]UL EMC Test System 7 Oct 2813 15.87:32
FPrel iminoary Rodioted Emissioms
e GunslerghPieenestis
TOCO Alone TX 2. 446G6H=z Y-A=i=
Boattery
' T S RED: Haorizonmtol GRN: Uerticol
@l s e e e

dBul/m Horizontal

380
e e e
1 1 & 25
Fr%acﬂ)ern:gr CGEH=2
1GH= — 25GH= Trasmitter File (12GHz—25GH= IHT) with PSATTST * Rev 3.5 12 Jun 2813
11E}UL EMC Tes=t System 7 Oct ZB13 15:87:32
Frel iminory Rodioted Emissionmns
Huntleigh-Diagnostic
L Model ! Sonicaoaid Fresedom
TOCO Alone TX 2.446GH= Y—-Axis=
Bottery
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RED: Haorizomtol GRN Uertical
S@
5
se S O S
— /g
o
=
.
©
L aa
£
~
=
@ 5
=

44
I 1 e S S e S s SRR
P S L e
1 18 25
FF%EqLMEFM:%V CGEH=2
1GH= — 25GH= Trasmitter File (12GH=-25GH= IHT) with PSATTST * Rev 8.5 12 Jun 2813
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REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

2446MHz 1GHz-25GHz Measurement Data, TOCO Alone, Y-Axis Worst Case

Huntleigh-Diagnostic

Model: Sonicaid Freedom

TOCO Alone TX 2.446GHz Y-Axis
Battery

RED: Horizontal GRN: Vertical

Test Meter Antenna Peak Peak Average |Average
Marker  [Frequency |Reading Factor  |Path Level Limit Margin  [Duty Cycle |Level Limit Margin [Azimuth |Height
No. (GHz) dBuV Detector |dB/m Factor  |dBuV/m |dBuV/m |dB FactordB |dBuV/m |dBuV/m |dB [Degs] [[cm] [Polarity
Trace Markers
1 1.948]  19.64|PK 27.3 411 51.05) 74| -22.95 0 51.05 54|  -2.95/0-360 149H
2 2446  51.68/PK 21.9 4.51 78.09|n/a n/a nla nla n/a nla 0-360 100[H
3 4893 72.86|PK 27.7)  -50.16 50.4 74 -23.6 -24.8 256 54| -28.4/0-360 100H
4 7.339]  68.89PK 30.7] -45.76]  53.83 74| -20.17 -24.8 29.03 54| -24.97|0-360 100H
5 1.965]  19.66|PK 27.3 4.1 51.06] 74| -22.94 0 51.06] 54| -2.94/0-360 149V
6 2.446|  54.56|PK 21.9 4.51 80.97|n/a n/a nla nla n/a nla 0-360 100V
7 4892 7847PK 27.7)  -50.15]  56.02 74 -17.98 -24.8 31.22 54| -22.78/0-360 100V
8 7.338] 73.8PK 30.7] -45.75] 58.75 74 -15.25 -24.8 33.95 54| -20.05|0-360 100V
Radiated Emission Data
Test Meter Antenna Peak Peak Average |Average
Marker  [Frequency |Reading Factor  |Path Level Limit Margin  [Duty Cycle |Level Limit Margin [Azimuth |Height
No. (GHz) dBuV Detector |dB/m Factor  |dBuV/m |dBuV/m |dB Factor dB |dBuV/m |dBuV/m |dB [Degs] [[cm] [Polarity
4.8914|  76.67|PK 27.7)  -50.15] 5422 74 -19.78 -24.8 2942 54| -24.58 267  104[H
4.8909  81.04/PK 277 -50.15]  58.59 74 1541 -24.8 33.79 54 -20.21 o 101}V
7.3382]  73.05|PK 307  -45.75 58 74 -16 -24.8 33.2 54| -208 215 100[H
7.3376]  78.93|PK 30.7] -45.75] 63.88 74 -10.12 -24.8 39.08 54| -14.92 260 100}V

PK - Peak detector
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REPORT NO: 7554936C DATE: April 17, 2014

FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO
2446MHz Upper Band Edge Data, TOCO Alone, Y-Axis Worst Case
Agilent Spectrum Analyzer - Swepk SA
. T RF S08 DO SEMSEINT| M ALIGH AUTO/MORF | 02:30:38 PM Jul03, 2014
Marker 3 2.511665000000 GHz | Avg Type: Log-Pwr = AEERET Marker
PNO: Fasl 50 Trig: Free Run THPE [Pl bl
IFGain:Low Atten: 6 dB S Select Marker’
Mkr3 2.511 67 GHzl 3
10 dB/div  Ref -30.00 dBm -84.02 dBm
Log
Y1
40.0
0 f 1 Normal
-60.0
-Fon
N 2 [ S
-B0.0 b Delt
o il "%M APTRY— MWMMW
-100
10 FixedD
-120
Center 2.48000 GHz Span 80.00 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Sweep 7.40 ms (1001 pts) Off

1 f 2.446 00 GHz -35.97 dBm
2 N 1 f 248361 GHz 86.51 dBm
N 1 f 251167 GHz $£4.02 dBm

Properties»
Delta between fundamental and the bandedge: 48.054d8

More
10f2

Calculated Worst Case Peak Level at Lower Band Edge based on above relative measurement and Maximum Peak Field
Strength:
Peak Level: (82.51dBuV/m - 48.05dB) = 34.46dBuV/m, Limit: 74dBuV/m, Margin: -39.54dB

Calculated Worst Case Average Level at Lower Band Edge based on above relative measurement and Maximum Average Filed
Strength:
Average Level: (34.46dBuV/m peak - 24.80dB DC Factor) = 9.66dBuV/m, Limit: 54dBuV/m, Margin: -44.34
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REPORT NO: 7554936C DATE: April 17, 2014
IC: 11744A-SF1TOCO

FCC ID: 2ABOQ-SF1TOCO

2415MHz 1GHz-25GHz Prescan Data, TOCO on WMTS receiver Base

7 Oct 2813 18:28: 38

118 UL EMC Test System
FPrel iminoary Rodioted Emissioms

Humtleigh-Diagrostic
""""""""""""""""""" Model: Scnicoid Freedom

188 [
TOCO onBose TX 2.415GH=z Y—Ax<i=
Boattery
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RED: Haorizomtal GRN: Usrtical
=15
S8 g """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

dBul/m Horizontal

3B
e e e
1 1 & 25
Freguermncy CGEH=2
¥ not saved * Rev 3.5 12 Jun 2813
11B|_|L EMC Tes=t System 7 Oct ZB13 182838
Frel iminory Rodioted Emissionmns
Huntleigh-Diagnostic
L Model ! Sonicoid Fresedom
TOCO omBose TX 2.415GH=z Y—Axis=
Bottery

RED: Haorizomtol GRN Uertical

e

dBull/m Uertical

T [eeremrer e
P T T Tt S e Rt T T REtee e
1 (=] 25
¥ ot saved ¥ Fhequerﬁcg CGH=2 Rev 8.5 12 Jun 2813
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REPORT NO: 7554936C

FCC ID: 2ABOQ-SF1TOCO

DATE: April 17, 2014

IC: 11744A-SF1TOCO

2415MHz 1GHz-25GHz Measurement Data, TOCO on WMTS receiver Base

Huntleigh-Diagnostic

Model: Sonicaid Freedom

TOCO onBase TX 2.415GHz

Battery

RED: Horizontal GRN: Vertical
Trace Markers

P

0

|

a

Duty r

Test Meter Antenna | Path Peak Peak Cycle | Average | Average i

Marker | Frequency | Reading Factor Factor | Level Limit Margin | Factor | Level Limit Margin | Azimuth | Height | t
No. (GHz) dBuV Detector | dB/m dB dBuV/m | dBuVim | dB dB dBuV/m | dBuV/m | dB [Degs] [cm] y
1 1.941 19.25 | PK 27.3 4.08 50.63 74 | -23.37 | -20.99 29.64 54 | -24.36 | 0-360 9 | H
2 2415 535 | PK 218 4.51 7981 | nla n/a n/a n/a n/a n/a 0-360 100 | H
3 4.83 7642 | PK 27.7 | -50.26 53.86 74 | -20.14 | -20.99 32.87 54 | -21.13 | 0-360 100 | H
4 7.246 795 | PK 30 | -46.18 63.32 74 | -10.68 | -20.99 42.33 54 | -11.67 | 0-360 100 | H
5 1.941 18.95 | PK 27.3 4.08 50.33 74 | -23.67 | -20.99 29.34 54 | -24.66 | 0-360 100 | V
6 2415 56.74 | PK 21.8 4.51 83.05 | nla nla nla n/a n/a n/a 0-360 149 |V
7 4.831 7587 | PK 27.7 | -50.25 53.32 74 | -20.68 | -20.99 32.33 54 | -21.67 | 0-360 100 | V
8 7.245 7554 | PK 30 | -46.19 59.35 74 | -14.65 | -20.99 38.36 54 | -15.64 | 0-360 100 | V

Radiated Emission Data

P

0

|

a

Duty r

Test Meter Antenna Peak Peak Cycle | Average | Average i
Frequency | Reading Factor Path Level Limit Margin | Factor | Level Limit Margin | Azimuth | Height | t

(GHz) dBuV Detector | dB/m Factor | dBuV/m | dBuV/m | dB dB dBuV/m | dBuV/m | dB [Degs] [cm] y
4.8293 78.68 | PK 27.7 | -50.28 56.1 74 -17.9 | -20.99 35.11 54 | -18.89 210 100 | H
4.8288 79.04 | PK 27.7 | -50.29 56.45 74 | -17.55 | -20.99 35.46 54 | -18.54 63 M|V
7.2439 82.7 | PK 30 | -46.19 66.51 74 -749 | -20.99 45.52 54 -8.48 248 100 | H
7.2445 83.51 | PK 30 | -46.19 67.32 74 -6.68 | -20.99 46.33 54 -71.67 112 M|V

PK - Peak detector
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REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

2415MHz Low Band Edge Data, TOCO on WMTS receiver Base

Agilent Spectrum Analyzer - Swepk SA :
T RF S08 DO SEMSEINT| M ALIGH AUTOMORF | 02:26:42 PM Jul03, 2014 s
Marker 3 2.388545000000 GHz | Avg Type: Log-Pwr TRACE[T-5 15 6 ave
PNO: Wide (50 Trig: Free Run THPE [Pl bl
IFGain:Low Atten: 6 dB peT[? MM
Mkr3 2.388 55 GHz State»
10 dB/div  Ref -30.00 dBm -83.91 dBm
Log
()1
Ao !‘{ 1\ Trace |
500 IJ (+ State)
600 } &
] B ,\J\{ W"\«.,,_
2 A 1 \
El]
a00 MMLMMW WMW s
-100
Data|
10 (Export)»
120 Trace 1
Center 2.40000 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Sweep 3.73 ms (1001 pts) Screen
RN N Image
1 f 241500 GHz -38.45 dBm
2 N 1 f 2.399 99 GHz 87.25 dBm
N 1 f 238855 GHz 8391 dBm
Delta between the fundamental and the bandedge: 45.46dB

Calculated Worst Case Peak Level at Lower Band Edge based on above relative measurement and Maximum Peak Field
Strength:
Peak Level: (84.59dBuV/m - 45.46dB) = 39.13dBuV/m, Limit: 74dBuV/m, Margin: -34.87dB

Calculated Worst Case Average Level at Lower Band Edge based on above relative measurement and Maximum Average Filed
Strength:
Average Level: (39.13dBuV/m peak - 20.99dB DC Factor) = 18.14dBuV/m, Limit: 54dBuV/m, Margin: -35.86
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REPORT NO: 7554936C DATE: April 17, 2014
IC: 11744A-SF1TOCO

FCC ID: 2ABOQ-SF1TOCO

2446MHz 1GHz-25GHz Prescan Data, TOCO on WMTS receiver Base

11E}UL EMC Tes=t System S Oct ZB13 17:53:41
FPrel iminory Rodioted Emissions
Huntleigh-Dicgnostic
TBE | Model :Sonicaid Freedom WMTS 982
TOCO with Base, TX 2.445GHz Y—Ax
Bose—128U oBH=z, TOCO-Baottery
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Red: Horizontaol Green: Uerticaol
S@
BB T S R

dBul/m Horizontal

SE b
e 2 B R e e R s e i e e R SEEEECEEEE
1 (=] 25
Freguency CGH=2
* rnot saved * Rev 8.5 12 Jun 2813
11E]UL EMC Test System S Oct 2813 17 :53:41
FPrel iminoary Rodioted Emissioms
Hurnrtleigh-Diagrostic
L A Model ! Sonicaid Freedom WUMTS 282
TOCO with Base, TX 2. .4450H=z Y—-Ax
Boase—12680U 6BH=z, TOCO-Battery
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Red: Haorizaomtol Green: Uerticaol
=1
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L
P 2 B i i s e e
1 1 & 25
Freguermncy CGEH=2
¥ not saved * Rev 3.5 12 Jun 2813
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REPORT NO: 7554936C
FCC ID: 2ABOQ-SF1TOCO

DATE: April 17, 2014
IC: 11744A-SF1TOCO

2446MHz 1GHz-25GHz Measurement Data, TOCO on WMTS receiver Base

Huntleigh-Diagnostic

Model:Sonicaid Freedom WMTS 002
TOCO with Base, TX 2.445GHz Y-Ax
Base-120V 60Hz, TOCO-Battery
Red: Horizontal Green: Vertical

Trace Markers

Duty
Test Meter Antenna Peak Peak Cycle |Average |Average
Frequency [Reading Factor  [Path |Level Limit Margin |Factor |Level Limit Margin |Azimuth |Height
Marker No. |(GHz) dBuV Detector |dB/m Factor |dBuV/m |dBuV/m |dB dB dBuV/m |dBuV/m |dB [Degs] |[[cm] [Polarity
1 2.446|  50.23PK 219 451 76.64n/a n/a n/a n/a nla nla 0-360 100H
2 4893  78.84|PK 27.7| -50.16]  56.38 74 1762 -24.8] 31.58 54| -22.42|0-360 100H
3 7.338]  73.92PK 30.7] -45.75  58.87 74] -15.13] -248| 34.07 54| -19.93|0-360 100|H
4 2.446|  50.91|PK 219 451 77.32nla n/a n/a n/a nla nla 0-360 100}V
5 4.893  7345PK 27.7| -50.16  50.99 74| -23.01] -24.8] 26.19 54| -27.81|0-360 149V
6 7.339  7454PK 30.7| -45.76]  59.48 74| 1452 -24.8] 34.68 54| -19.32/0-360 100V
Radiated Emission Data
Duty
Test Meter Antenna Peak Peak Cycle |Average |Average
Frequency [Reading Factor  [Path |Level Limit Margin |Factor |[Level Limit Margin |Azimuth [Height
(GHz) dBuV Detector |dB/m Factor |dBuV/m |dBuV/m |dB dB dBuV/m |dBuV/m |dB [Degs] |[cm] [Polarity
48912  8145PK 27.7| -50.15 59 74 -15| -248 34.2 54 -19.8 352  100H
4.8904 77.9/PK 27.7| -50.14] 5546 74] 1854 -248 30.66 54| -23.34 107 110V
7.3378]  80.57|PK 30.7] -45.75]  65.52 74] -848] -248 4072 54| -13.28 26)  100H
7.338  81.11PK 30.7| -45.75  66.06 T4 794 -24.8] 41.26 54| -12.74 256 108}V

PK - Peak detector

Page 28 of 40

UL LLC.

333 Pfingsten Road, Northbrook, IL 60062
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (847) 272-8800




REPORT NO: 7554936C DATE: April 17, 2014

FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO
2446MHz Upper Band Edge Data, TOCO on WMTS receiver Base
Agilent Spectrum Analyzer - Swepk SA
. T RF S08 DO SEMSEINT| M ALIGH AUTO/MORF | 02:30:38 PM Jul03, 2014
Marker 3 2.511665000000 GHz | Avg Type: Log-Pwr = AEERET Marker
PNO: Fasl 50 Trig: Free Run THPE [Pl bl
IFGain:Low Atten: 6 dB S Select Marker’
Mkr3 2.511 67 GHzl 3
10 dB/div  Ref -30.00 dBm -84.02 dBm
Log
Y1
40.0
0 f 1 Normal
-60.0
-Fon
N 2 [ S
-B0.0 b Delt
o il "%M APTRY— MWMMW
-100
S FixedD
-120
Center 2.48000 GHz Span 80.00 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Sweep 7.40 ms (1001 pts) Off

1 f 2.446 00 GHz -35.97 dBm
2 N 1 f 248361 GHz 86.51 dBm
N 1 f 251167 GHz $£4.02 dBm

Properties»
Delta between fundamental and the bandedge: 48.054d8

More
10f2

Calculated Worst Case Peak Level at Lower Band Edge based on above relative measurement and Maximum Peak Field
Strength:
Peak Level: (79.09dBuV/m - 48.05dB) = 31.04dBuV/m, Limit: 74dBuV/m, Margin: -42.96dB

Calculated Worst Case Average Level at Lower Band Edge based on above relative measurement and Maximum Average Filed
Strength:
Average Level: (31.04dBuV/m peak - 24.80dB DC Factor) = 6.24dBuV/m, Limit: 54dBuV/m, Margin: -47.76
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REPORT NO: 7554936C
FCC ID: 2ABOQ-SF1TOCO
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7.2.3. WORST-CASE BELOW 1 GHz
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2415MHz Tabular Data, TOCO Alone

No Emissions Recorded

Page 30 of 40

UL LLC.
333 Pfingsten Road, Northbrook, IL 60062

TEL: (847) 272-8800

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



REPORT NO: 7554936C DATE: April 17, 2014
FCC ID: 2ABOQ-SF1TOCO IC: 11744A-SF1TOCO

2446MHz Prescan Data, TOCO Alone
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2415MHz Prescan Data, TOCO on WMTS Receiver Base
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2446MHz Prescan Data, TOCO on WMTS Receiver Base
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8. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

815.207 (a)
IC RSS-GEN, Section 7.2.2

Frequency of emission Conducted Limit (dBuV)
(MHZ) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5to 30 60 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4

RESULTS

No non-compliance noted:
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* All peak levels are below the limit.

needed.

Quasi Peak measurements or Average measurements are not
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9. SETUP PHOTOS
Radiated Emissions Setup — Z-Axis
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Radiated Emissions Setup — X-Axis
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TOCO Unit on Base
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Line Conducted Emissions (TOCO and US) TOCO communicating.
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END OF REPORT
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