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EXHIBIT 1. INTRODUCTION

1.1 SCOPE
References: FCC Part 15, Subpart C, Section 15.247 and 15.209
FCC Part 2, Section 2.1043 paragraph (b)1.
RSS GEN and RSS 210 Annex 8
Title: FCC : Telecommunication — Code of Federal Regulations,

CFR 47, Part 15.
IC : Low-power License-exempt Radio-communication
Devices (All Frequency Bands): Category | Equipment

Purpose of Test:

To gain FCC and IC Certification Authorization for Low-
Power License-Exempt Transmitters.

Test Procedures:

Both conducted and radiated emissions measurements
were conducted in accordance with American National
Standards Institute ANSI C63.4 (2003) — American
National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz.

Environmental Classification:

Commercial, Industrial or Business
Residential

1.2 NORMATIVE REFERENCES

Please reference Appendix B for test standard references.
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1.3 LSResearch, LLC TEST FACILITY

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to
conform to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted. A copy of the accreditation may be accessed on our web site: www.Isr.com. Accreditation
status can be verified at A2LA’s web site: www.a2la2.net.

1.4 LOCATION OF TESTING

All testing was performed at LS Research, LLC, W66 N220 Commerce Court, Cedarburg,
Wisconsin, 53012 USA, utilizing the facilities listed below, unless otherwise noted.

List of Facilities Located at LS Research, LLC:
e Compact Chamber

e Semi-Anechoic Chamber
o Open Area Test Site (OATS)

15 TEST EQUIPMENT UTILIZED

A complete list of equipment utilized in testing is provided in Appendix A of this test report.
Calibration dates are indicated in Appendix A. All test equipment is calibrated in accordance with
A2LA standards.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 CLIENT INFORMATION

Manufacturer Name:

Reciprocal Labs Corporation

Address:

612 West Main St, Suite 201, Madison, WI 53073

2.2 EQUIPMENT UNDER TEST (EUT) INFORMATION

The following information has been supplied by the applicant.

Product Name:

Asthmapolis Sensor

Model Number:

Serial Number:

51(conducted), 81(radiated)

2.3 ASSOCIATED ANTENNA DESCRIPTION

The Asthmapolis uses a ceramic chip antenna.
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24 EUT'S TECHNICAL SPECIFICATIONS

Additional Information:

EUT Frequency Range (in MHz) 2402-2480 MHz
Maximum EIRP in Watts 0.000871 W
Minimum EIRP in Watts 0.000531 W
Maximum Conducted Output Power (in dBm) -0.6 dBm
Minimum Conducted Output Power (in dBm) -2.9 dBm
Occupied Bandwidth (99% BW) 878 kHz
Type of Modulation GFSK
Emission Designator 8K78F1D
Transmitter Spurious (worst case) at 3 meters 52.6 dBuV/m @ 3m @ 7440 MHz (see pg 15)
Receiver Spurious (worst case) at 3 meters 41.8 dBuV/m @ 3m @ 3890 MHz (see pg 22)
Frequency Tolerance %, Hz, ppm Better than 100 ppm
Transceiver Model # (if applicable) ST Micro STM32F103RDY6TR
Receiver Bandwidth 1 MHz
Receiver Sensitivity -70 dBm
Detachable/non-detachable Non-detachable
Type Chip
Gain (in dBi) 0 dBi
EUT will be operated under FCC Rule Part(s) 15.247
EUT will be operated under RSS Rule Part(s) RSS 210
Modular Filing [ ] Yes X] No
Portable or Mobile? Portable

RFE Technical Information:

Type of SAR Evaluation: Device Used in the Vicinity of the Human Head
Evaluation X | SAR Evaluation: Body-worn Device
(check one) RF Evaluation

Procedure for Portable RF Exposure from KDB 447498

Output Power < o0 (mW)

~ f(GHz)
0.87mW <249mW

Note: Since the peak output power of 0.87 mW is below the low threshold of 24.9mW this device does not need SAR
evaluation
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2.5 PRODUCT DESCRIPTION

The Asthmapolis Sensor attaches to the top of your inhaler and monitors your inhaler usage. With a
compatible mobile phone, the Sensor also records the location of each inhaler use. This information can
provide insight into when and where you are using your rescue inhaler, and how well you’re adhering to
your controller medication. The Sensor uses Bluetooth® wireless technology to transmit inhaler use data.

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370

Serial #: 51(conducted), 81 (radiated)

Page 8 of 52




EXHIBIT 3. EUT OPERATING CONDITIONS & CONFIGURATIONS DURING

TESTS
3.1 CLIMATE TEST CONDITIONS
Temperature: 20-35°C
Humidity: 35-45 % R.H
3.2 APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

FCC and IC Paragraph Test Requirements Compliance

(Yes/No)

FCC : 15.207 Power Line Conducted Emissions Measurements N/A
IC : RSS GEN sect. 7.2.2
FCC : 15.247 (a)(1)(i) 20 dB Bandwidth YES
IC : RSS 210 A8.1 (a)
FCC :15.247(b) & 1.1310 | Maximum Output Power YES
IC : RSS 210 A8.4
FCC : 15.247(i), 1.1307, RF Exposure Limit YES
1.1310, 2.1091 & 2.1093
IC : RSS 102
FCC :15.247(c) RF Conducted Spurious Emissions at the Transmitter | YES
IC : RSS 210 A8.5 Antenna Terminal
FCC:15.247 (a)(1)(i) Carrier Frequency Separation YES
IC: RSS 210 (b)
FCC:15.247 (a)(1)(i),(ii),(iii) | Number of hopping channels YES
IC: RSS 210 (c),(d),(e)
FCC:15.247 (a)(1)(i),(ii),(iii) | Time of occupancy (Dwell Time) YES
IC: RSS 210 (c),(d),(e)
FCC : 15.247(c), 15.209 & [ Transmitter Radiated Emissions YES
15.205
IC : RSS 210 A8.2(b),
section 2.2, 2.6 and 2.7

3.3

MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

[ ] None

X Yes (explain below)

In order to meet all spurious emissions requirements under 15.209, the maximum software
power setting is “13” which produces a maximum output power of -0.6 dBm.

3.4

DEVIATIONS & EXCLUSIONS FROM TEST SPECIFICATIONS

X] None

[ ] Yes (explain below)
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EXHIBIT 4. DECLARATION OF CONFORMITY

The EUT was found to MEET the requirements as described within the specification of FCC Title
47, CFR Part 15.247, and Industry Canada RSS-210, Issue 8 (2010), Section Annex 8 (section A8.1)
for a Frequency Hopping Spread Spectrum (FHSS) Transmitter.

Note: If some emissions are seen to be within 3 dB of their respective limits, as these levels are
within the tolerances of the test equipment and site employed, there is a possibility that this unit, or a
similar unit selected out of production may not meet the required limit specification if tested by
another agency.

LS Research, LLC certifies that the data contained herein was taken under conditions that meet or

exceed the requirements of the test specifications. The results in this Test Report apply only to the

item(s) tested on the above-specified dates. Any modifications made to the EUT subsequent to the
indicated test date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5. RADIATED EMISSIONS TEST

5.1 Test Setup

The test setup was assembled in accordance with Title 47, CFR FCC Part 15, RSS GEN and ANSI
C63.4 (2003). The EUT was placed on an 80cm high non-conductive pedestal, centered on a flush
mounted 2-meter diameter turntable inside a 3 meter Semi-Anechoic, FCC listed Chamber. The
EUT was operated in and final testing was performed using continuous transmit mode. The unit
has the capability to operate on 79 channels, controllable via laptop PC.

The applicable limits apply at a 3 meter distance. Measurements above 4 GHz were performed at a
1.0 meter separation distance. The calculations to determine these limits are detailed in the
following pages. Please refer to Appendix A for a complete list of test equipment. The test sample
was operated on one of three (3) standard channels: low (2402 MHz), middle (2441 MHz) and high
(2480 MHz) to comply with FCC Part 15.31(m). The channels were changed using a PC with
specific software for the application.

5.2 Test Procedure

Radiated RF measurements were performed on the EUT in a 3 meter Semi-Anechoic, FCC listed
Chamber. The frequency range from 30 MHz to 25000 MHz was scanned and investigated. The
radiated RF emission levels were manually noted at the various fixed degree settings of azimuth on
the turntable and antenna height. The EUT was placed on a non-conductive pedestal in the 3
meter Semi-Anechoic Chamber, with the antenna mast placed such that the antenna was 3 meters
from the EUT. A Biconical Antenna was used to measure emissions from 30 MHz to 300 MHz, and
a Log Periodic Antenna was used to measure emissions from 300 MHz to 1000 MHz. A Double-
Ridged Waveguide Horn Antenna was used from 1 GHz to 18 GHz. The maximum radiated RF
emissions were found by raising and lowering the antenna between 1 and 4 meters in height, using
both horizontal and vertical antenna polarities. From 18 GHz to 25 GHz, the EUT was measured
using a standard gain Horn Antenna and pre-amplifier.

The EUT was rotated along three orthogonal axes during the investigations to find the highest
emission levels.
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5.3 Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at an N.I.S.T. traceable site. In addition, the
Connecting Cables were measured for losses using a calibrated Signal Generator and an Agilent
E4445A/N9039A EMI System. The resulting correction factors and the cable loss factors from
these calibrations were entered into the EMI Receiver database. As a result, the data taken from
the EMI Receiver accounts for the antenna correction factor as well as cable loss or other
corrections, and can therefore be entered into the database as a corrected meter reading. The EMI
Receiver was operated with a resolution bandwidth of 120 kHz for measurements below 1 GHz
(video bandwidth of 300 kHz), and a bandwidth of 1 MHz for measurements above 1 GHz (video
bandwidth of 1 MHz for peak measurements, 10Hz for average measurements). From 4 GHz to 18
GHz, an Agilent E4446A Spectrum Analyzer and an EMCO Horn Antenna were used. From 18
GHz to 25 GHz, the Agilent E4446A Spectrum Analyzer as well as a standard gain horn, and
preamp were used.

Test Equipment List
Please see Appendix A

5.4 Test Results

The EUT was found to MEET the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.247 and Canada RSS-210, Issue 8 (2010), Annex 8 for a FHSS transmitter. The frequencies
with significant RF signal strength were recorded and plotted as shown in the Data Charts and
Graphs.
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5.5 CALCULATION OF RADIATED EMISSIONS LIMITS

The maximum peak output power of an intentional radiator in the 2400-2483.5 MHz band, as
specified in Title 47 CFR 15.247 (b)(3) and RSS 210 A8.4 is 1 Watt. The harmonic and spurious RF
emissions, as measured in any 100 kHz bandwidth, as specified in 15.247 (d) and RSS 210
A8.2(b), shall be at least 20 dB below the measured power of the desired signal, and must also
meet the requirements described in 15.205(c) for FCC and section 2.2,2.6 and 2.7 of RSS 210 for
IC.

The following table depicts the general radiated emission limits above 30 MHz. These limits are
obtained from Title 47 CFR, Part 15.209, for radiated emissions measurements. These limits were
applied to any signals found in the 15.205 restricted bands. The mentioned limits correspond to
those limits listed in RSS 210 section 2.7.

Frequency 3 m Limit 3 m Limit 1 m Limit
(MHz) pv/m (dBuV/m) (dBpV/m)
30-88 100 40.0 -
88-216 150 43.5

216-960 200 46.0 -
> 960 500 54.0 63.5

Sample conversion from field strength uV/m to dBuV/im:
dBuV/m =20 log 10 (100)
=40 dBuV/m (from 30-88 MHz)

For measurements made at 1.0 meter, a 9.5 dB correction has been invoked.

> 960 MHz
500uV/m or 54.0 dB/uV/m at 3 meters
54.0 + 9.5 =63.5 dB/uV/m at 1 meter

Sample Calculation of device emissions using correction factors

Raw Receiver Data + Antenna Factor + Cable Factor + = Reported Value

Example of reported data at 64 MHz:

Reported Measurement data = 11.6 (raw receiver measurement ) + 8.9 (antenna factor) + 0.68 (cable factor) =
21.2 dBpVv
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56 RADIATED EMISSIONS TEST DATA CHART

3 Meter Measurements of Electromagnetic Radiated Emissions

Test Standard: 47CFR, Part 15.205 and 15.247(DTS)
RSS 210 A8, sections 2.2,2.6 and 2.7
Frequency Range Inspected: 30 MHz to 25000 MHz

Manufacturer: | Reciprocal

Date(s) of Test: | December 12, 14, 15, 2011

Test Engineer(s): | Peter Feilen

Voltage: | 3.7

VDC

Operation Mode: | continuous modulated transmit

Environmental | Temperature: 20 - 25C
Conditions in the Lab: | Relative Humidity: 30 — 60 %

EUT Power- Single Phase VAC 3 Phase VAC
] Battery X | Other: DC Bench Supply
EUT Placement: | X | 80cm non-conductive table 10cm Spacers
. 3 Meter Semi-Anechoic
EUT Test Location: | X FCC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: | X Peak X | Quasi-Peak X | Average

The following table depicts the level of significant spurious radiated RF emissions found:

Quasi

Frequency | Height | Azimuth R:ae:ikng Peak QZ::;E‘: Limit Margin | Antenna EUT EUT
(MHz) (m) (degree) (dBuv/m) Reading (dBuV/m) (dBuVv/m) (dB) Polarity | orientation | Channel
(dBuV/m)
3960.1 1.07 270 63.95 58.93 51.03 54.0 3.0 H Vv 75
64.0 1.05 68 23.29 21.24 19.46 40.0 18.8 V \Y 1
298.0 1.00 0 31.73 25.82 19.46 46.0 26.5 H Vv 1
296.9 1.00 0 31.41 25.62 19.22 46.0 20.4 H S 1
64.0 1.03 11 23.75 21.71 20.02 40.0 18.3 Vv S 1
64.0 1.03 352 22.21 19.58 17.53 40.0 20.4 V F 1
64.0 2.51 316 17.67 12.69 6.74 40.0 27.3 H F 1
64.0 1.19 38 23.85 21.43 19.75 40.0 20.3 V Vv 40
995.4 1.00 0 34.41 29.26 22.74 54.0 24.7 V \Y 40
1000.0 1.00 0 35.47 30.45 23.83 54.0 23.6 H Vv 40
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RADIATED EMISSIONS DATA CHART (continued)

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 1:

Frequency . Azimuth Pea.k A"? Avg Limit Margin Antenna EUT
(MHz) HEishtlal (degree) LI peadne (dBuV/m) (dB) Polarit orientation
= (dBuv/m) | (dBuv/m) . J
4804 1.00 163 58.2 54.9 63.5 8.6 Vertical Flat
12010 1.06 152 65.7 59.6 63.5 3.9 Vertical Vertical
19216 Note 3 - - - 63.5 -
The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 40:
Frequency . Azimuth Pea'k A"? Avg Limit Margin Antenna EUT
(MHz) | Height(m) | o) | Reading | Reading | \p), /) (dB) Polarity | orientation
(dBuV/m) (dBuV/m)
4882 1.00 167 59.9 58.0 63.5 5.5 Horizontal Flat
7323 1.07 48 63.7 61.0 63.5 2.5 Vertical Vertical
12205 1.00 281 63.6 57.2 63.5 6.3 Horizontal Vertical
19528 Note 3 - - - 63.5 -

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 79:

Frequency . Azimuth Pea.k Avg Avg Limit Margin Antenna EUT

(MHz) R e (degree) peadlne peadlne (dBuV/m) (dB) Polarity orientation
(dBuV/m) (dBuV/m)
4960 1.00 156 59.5 56.9 63.5 6.6 Horizontal Flat
7440 1.19 84 65.0 62.1 63.5 1.4 Vertical Vertical
12400 1.10 88 58.4 51.2 63.5 12.3 Horizontal Side
19840 Note 3 - - - 63.5 -
22320 Note 3 - - - 63.5 -
Notes:

1) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak as well as an Average Detector was used in measurements above 1 GHz.

The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.

2)  Measurements above 4 GHz were made at 1 meters of separation from the EUT
3)  Measurement at receiver system noise floor.
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5.7 Test Setup Photo(s) — Radiated Emissions Test

Vertical Orientation

Flat Orientation

Side Orientation
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5.8 Screen Captures - Radiated Emissions Test

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and an Average detector function is
utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 1, 40, or 79, with
the sense antenna both in vertical and horizontal polarity for worst case presentations.

Antenna Vertically Polarized, 30-300 MHz, at 3m
+% Agilent 21:17:08 Dec 14, 2011 R T Marker

Select Marker
2 3 4

Meas At Mkr EMI Peak:63. sel:
P:: ES Innut RF Path: Fllter
MI Avg: 51 Htten: © dB  Gain: 0

#Atten 10 dB

Delta Pair
(Tracking Ref)
Ref

Span Pair
Span Center

Inout; RF Path: Filter

egs At Mkr EMI Peakg 41
hz g 93 Atter: 8 dB  Gain: ON

Emissions

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

#YBH

File Operation Status, C:\BO3LGV12.ANT file load
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Screen Captures - Radiated Emissions Testing (continued)

Antenna Vertically Polarized, 1000-2310 MHz, at 3m

2 Agilent 20:40:44 Dec 14, 2011 R T |PeakSearch
Meas At Mkr EMI Peak:63. Presel: Next Peak
Bk A z 7 A Input: RF Path: Bypass
Emissions [ Avg:
Next Pk Right
#Atten O dB
Next Pk Left
Min Search
4
% Pk-Pk Search

I
Mkr 5 CF

1 of 2|

Copyright 2000-2009 Agilent Technologies

Antenna Vertically Polarized, 2310-2390 MHz, at 3m
c Agilent 28:32:57 Dec 14, 2011 R T Peak Search

= _ Hore{
W 1 MHz #YBH 10 Hz 156

Meas At Mkr EMI Peak: Presel: Next Peak
Enissi 3.96 GHz Eﬁ Input: RF Path: Bypass
missions [ Ave:
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

I
Mkr 3 CF

> g v Hore{
; SPR) 1 MHz WBH 10 Hz ep 9 92 pt Sl
Copyright 2000-2009 Agilent Technologies

2390-2400 MHz is represented in Section 8, Bandedge Measurements

2483.5-2500 MHz is represented in Section 8, Bandedge Measurements

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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Screen Captures - Radiated Emissions Testing (continued)

Antenna Vertically Polarized, 2500-4000 MHz, at 3m
% Agilent 19:20:38 Dec 14, 2011 R T [ MarkerFctn

Select Marker

Meas At MKr EMI Peak:63. Presel:
5 4 . Le2e 3l
Eiflssions ?%6 &Hz EEI Ave: g%% Input: RF Path: Bypass | =

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

¢UBH 1 MHz
Copyright 2000-2009 Agilent Technologies

Antenna Vertically Polarized, 4000-18000 MHz, at 1m

£ Agilent 18:50:27 Dec 15, 2011 Peak Search

Mkrl 17.883 GHz

Ref 70 dBpVY #Atten @ dB 55.60 dBpV Next Peak
Norm

Log X
'jB!, | ] | Next Pk Right

1

el

Next Pk Left
0l | | | |
6%.5 .
depY 1 iy LT N YL | 'y - £ i
Lo . ! | Min Search
UL s2 |
$3 FC | [ [ [ Pk-Pk Search
A
£ |
Ftun [Marker Mkr > CF|
swo 117.883000000 GHz
| 55.60 dBpv | H

Start 4.000 Gz Stop 15,000 GHz ek
#Res BH 1 MHz #VBH 100 kHz Sweep 110 ms (601 pts)

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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Screen Captures - Radiated Emissions Testing (continued)

Antenna Vertically Polarized, 18000-25000 MHz, at 1m

i Agilent 19:32:50 Dec 15, 2611 Peak Search
Mkrl 23.927 GHz

Ref 95 dBpV #Atten @ dB 43.69 dBpY Next Peak
Narm
Lug ¥ ||
10 Next Pk Right
Yy ex ig

Next Pk Left
DI
%,

3 : ;
LoRv Min Search|
vos?| ' |
$3 FC Pk-Pk Search
A
£ |
1o |Marker Mkr 5 CF
swp 123.927000000 GHz
4369 dBpV | | H
Start 18.000 GHz Stop 25.000 GHz b
#Res BH 1 MHz #YBH 100 kHz Sweep 54.96 ms (601 pts)
|

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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5.9 Receive Mode Testing

Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Measurement data and screen captures from the receive tests are presented below:

Frequency . Azimuth Eleels Fielq Eleetis Fi_elc! Margin Antenna EUT
(MH2) Height (m) — Strength Reading Strength Limit (dB) Polarity orientation
(dBuV/m) (dBuV/m)

997.5 1.00 0 30.2 54.0 23.8 H Vv
975.1 1.00 0 29.0 54.0 25.0 Vv Vv
990.4 1.00 0 29.3 54.0 24.7 Vv S
988.0 1.00 0 30.2 54.0 23.8 H S

64.0 1.00 339 20.8 40.0 19.2 Vv Vv
299.7 1.00 0 25.3 46.0 20.7 H Vv
3890.4 1.00 0 41.8 54.0 12.2 H \"

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370

Serial #: 51(conducted), 81 (radiated)
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Screen Captures - Radiated Emissions Testing — Receive Mode

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak detector function
is utilized when measuring frequencies below 1 GHz, and an Average detector function is utilized when measuring

frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 1, 40 and 79, with the sense

antenna both in vertical and horizontal polarity for worst case presentations.

Antenna Vertically Polarized, 30-300 MHz

% Agilent 00:46:56 Dec 15, 2011 R T

Mkr EMI Peak:35.89 Preselz _ ot ik : 5 Trac%
Z n b g | r =
Emissions EMI Avg: 2% 5> AL B B i O
Marker 183.260000 MHz e
Ref 5@ dBpY #Atten 10 dB | :
#EmiPk o
Min Hold
View
Blank
More
#UBH 300 kHz  Swee 1of 2

File Operation Status, C:\AG3BCV12.ANT file loaded

Trace

Antenna Horizontally Polarized, 300-1000 MHz

i Agilent 23:40:18 Dec 14, 2611 R T

Presel:

2 Z 4
Emissions Q?gg ngi: dB %aati :
Marker Noise

Ref 66 dBpY Atten 16 dB
sEmiPk = L Band/Intyvl
Log Power
5 e ——

dB/

—_
Function Off
|
LaAy M Measure at
Marker

M1 S2

z 1.000 @ GHz

) 120 kHz #YBH 300 kHz  Sweep s (2000 pts)

Marker Fctn

Select Marker

File Operation Status, C:\BO3LGH12.ANT file loaded

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370

Serial #: 51(conducted), 81 (radiated)
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Antenna Horizontally Polarized, 1000-4000 MHz
% Agilent 81:42:26 Dec 15, 2011 R T Marker Fctn

Meas At Mkr EMI Peak:47. Presel: lse'ezct "g’kez
Emissi 3.8 z . 41 Input: RF Path: Bypass | =
missions EMI gug: 33

Marker 3.890400000 GHz Marker Noise

Ref ét1? dBpV #Atten 10 dB

Band/Intvl
Power

Function Off

Measure at
Marker

MHz YEBH Hz Sweep 5
File Operation Status, C:\AHRN3LNA.ANT file loaded

Antenna Horizontally Polarized, 4000-18000 MHz

% Agilent 18:42:18 Dec 15, 2611 Peak Search
Mkrl 17.813 GHz
ﬁef 76 dBpVY #Atten @ dB 55.91 dBpVY Next Peak
orm
Log X
5 -
4B/ Next Pk Right
1
&
Next Pk Left
DI
Séﬁu
L AP : { i
Lafv i Min Search
vl s2
$3 FC Pk-Pk Search
A
£ |
swp 117.813000000 GHz
55.91 dBpvV | Hore
Start 4.000 GHz Stop 18.000 GHz 1 of 2
#Res BH 1 MHz #YBH 100 kHz Sweep 110 ms (661 pts)
I |
Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
Report # 311360 Model #: | Template: Class B FHSS
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Screen Captures - Radiated Emissions Testing — Receive Mode (continued)

Antenna Horizontally Polarized, 18000-25000 MHz

3¢ Agilent 19:30:54 Dec 15, 2011 [ File '
Mkrl 23.868 GHz

Ref 95 dBpY #Atten @ dB 44.13 dBpY Catalog»

Norm

Log *

16

4B/ ‘ Saver
Load»

DI

5 =

B 3

Loy - Deleter

vl S2

53 FC Copy»

A

£

FTun Rename»

Swp

Start 18.000 GHz Stop 25.000 GHz 1”‘0’{ s

#Res BH 1 MHz #\/BH 100 kHz Sweep 54.96 ms (601 pts)

|Unable ta save file

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370

Serial #: 51(conducted), 81 (radiated)
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE:

This test was not performed as this is strictly a battery-operated device and will not operate under

power from AC power.

Prepared For: Asthmapolis EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360 Model #: |

Template: Class B FHSS

LSR Job #: C-1370 Serial #: 51(conducted), 81 (radiated)

Page 25 of 52




EXHIBIT 7. OCCUPIED BANDWIDTH:

7.1 Requirement
For a frequency hopping system in the 2400 to 2483.5 MHz band, the channel separation shall be at
minimum 25 kHz or two-thirds of the 20 dB bandwidth.

7.2 Method of Measurements
The transmitter output was connected to the Spectrum Analyzer. The bandwidth of the fundamental
frequency was measured with the Spectrum Analyzer using 10 kHz RBW and VBW=100 kHz.

For this portion of the tests, a direct measurement of the transmitted signal was performed at the
antenna port of the EUT, via a cable connection to a spectrum analyzer. The loss from the cable and
the attenuator were added on the analyzer as gain offset settings, allowing direct measurements,
without the need for any further corrections. A spectrum analyzer was used with the resolution
bandwidth set to 10 kHz, video bandwidth set to 100 kHz, for this portion of the tests. The EUT was
configured to run in a continuous transmit mode, while being supplied with typical data as a
modulation source. The spectrum analyzer was used in peak-hold mode while measurements were
made, as presented in the chart below.

7.3 Test Equipment List

Please see Appendix A

7.4 Test Data

Channel Frgglrj];rcy Measured -20 dBc Measured 99%
(MH2) Occ. BW (kHz) Occ. BW (kHz)
1 2402 880 878
40 2441 875 825
79 2480 880 841
Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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7.5

Screen Captures - OCCUPIED BANDWIDTH

Channel 1, -20 dBc Occupied Bandwidth

= Agilent 19:41:23 Feb 1, 2012 | Marker
a Mkrl 830 kHz
Ref 18 dBm Atten 28 dB -0.23 dg || Select Marker
#Peak 1 2 3 4
Log
}ig / Normal
I

il i Delta

el
DI A
agig Delta Pair

{Tracking Ref)
LgAv Ref a
ML 52 Span Pai:
33 FC Span Center
£0F: fr
rogok |Marker a Off
swo 1 880.000 kHz
-p.23 dB ”

Start 2.400 500 GHz Stop 2.403 500 GHz Lo
#Res BH 10 kHz VBH 106 kHz Sweep 27.72 ms (601 pts)

File Operation Status, A:\SCREN791.GIF file saved |
Channel 40, -20 dBc Occupied Bandwidth
Screen790, 875 kHz
- Agilent 19:38:00 Feb 1, 2012 [ Marker |

a Mkrl 875 kHz
Ref 10 dBm Atten 20 dB -0.19 dp || Select Marker
#Peak 1 2 3 4
Log
clig/ Normal
1k~ ¥ Delta
aérsﬂg Delta Pair
(Tracking Ref)
LgAv Ref a
ML 52 ' Span Pair
23 FC Span Center
£ by L
tcox | Marker a off
swp  |1875.000 kHz
-0.19 dB "
Start 2.439 500 GHz Stop 2.442 500 GHz Lore
#Res BH 10 kHz YBH 108 kHz Sweep 27.72 ms (601 pts)

[File Operation Status, A:\SCREN789.GIF file saved

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |
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LSR Job #: C-1370
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Channel 79, -20 dBc Occupied Bandwidth

- Agilent 19:40:02 Feb 1, 2012 | Marker
a Mkrl 886 kHz|
Ref 10 dBm Atten 20 dB -0.01 dp || Select Marker
#Peak 1 2 304
Log
(ljg / Normal
1R 1 Delta
Dl el 4]
ag;l Delta Pair
(Tracking Ref)
LaAv Ref a4
ML S2 K s i
pan Pair
33 FC Span Center
£(f):
F>(5)@k ‘Marker a off
swp 1 880.000 kHz
-p.p1 dB ”
Start 2.478 500 GHz Stop 2.481 508 GHz Lo
#Res BH 10 kHz VBH 106 kHz Sweep 27.72 ms (601 pts)
|

Channel 1, 99% Occupied Bandwidth

Ch Freq 2.402 GHz Trig Free Center Freq
Occupied Bandwidth B | o :oo00000 oz
I
2.40050000 GHz
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB
#Samp I Stop Freq
5%9 — B 2.40350000 GHz
dB/ CF Step
300.000000 kHz
Auto Man
Freq Offset
Center 2.402 GHz Span 3 MHz || 9.00000000 Hz
#Res BW 30 kHz #UBH 300 kHz  Sweep 5.288 ms (401 pts)
Occupied Bandwidth Occ BN 7 Pur  99.00 % OHSIQnaI """Sf'?
878.0362 kHz xdb -6.00 dB
Transmit Freq Error  -28.304 kHz Scale Type
x dB Bandwidth 277.974 kHzx Log Lin
|
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Channel 40, 99% Occupied Bandwidth

= Agilent 14:44:12 Dec 16, 2011 |Freq/Channe| .
Ch Freq 2.441 GHz Trig Free Center Freq
Occupied Bandwidth B | 100000 GHz
..
2.43950000 GHz
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB
#Samp ' Stop Freq
Log 15 244250000 GHz
dB/ CF Step
300000000 kHz
Auto Man
] Freq Offset
Center 2.441 GHz Span 3 MHz || 9.00000000 Hz
#Res BH 30 kHz #YBH 300 kHz Sweep 5.288 ms (401 pts)
Occupied Bandvidth occ BN 7z Pur  99.00 7 || SIONalTrack
824.7107 kHz x dB 6.0 dB
Transmit Freq Error  -30.961 kHz Scale Typ_e
% dB Bandwidth 218.797 kHz* Log Lin
|

Channel 79, 99% Occupied Bandwidth

# Agilent  14:42:45 Dec 16, 2011

Ch Freq 2.48 GHz Trig Free Avg Number
) : 1@
Gccupid Bandidh I | 1
- [rw
Exp Repeat
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB
#Samp — Max Hold
i P 3 o 0t
dB
/ Occ BW Z Pwr
99.00
0BHW Span
Center 2.48 GHz Span 3 MHz || 3.00000000 MHz
#Res BH 30 kHz #UBH 300 kHz Sweep 5.288 ms (401 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7 6,00 ?13
840.6477 kHz X dB  -6.00 dB
Transmit Freq Error  —30.402 kHz Optimize
x dB Bandwidth 189.965 kHz Ref Level
I |
Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
Report # 311360 Model #: | Template: Class B FHSS
LSR Job #: C-1370 Serial #: 51(conducted), 81 (radiated) Page 29 of 52




EXHIBIT 8. BANDEDGE MEASUREMENTS

Method of Measurements

FCC 15.209(b) and 15.247(d) require a measurement of spurious emission levels to be at least 20 dB lower than the
fundamental emission level, in particular at the Band-Edges where the intentional radiator operates. Also, RSS 210
Section 2.2 requires that unwanted emissions meet limits listed in tables 2 and 3 of the same standard and also to the
limits in the applicable annex. The following screen captures demonstrate compliance of the intentional radiator at the
2400-2483.5 MHz Band-Edges. The EUT was operated in continuous transmit mode with continuous modulation, with
internally generated data as the modulating source. The EUT was operated at the lowest channel for the investigation of
the lower Band-Edge, and at the highest channel for the investigation of the higher Band-Edge.

The Lower Band-Edge limit, in this case, would be -20 dBc with respect to the fundamental level.

The Upper Band-Edge limit, in this case, would be + 54 dBuV/m at 3m.
Screen Captures Demonstrating Compliance at the Lower Band-Edge

# Agilent 28:31:09 Dec 14, 2011 R T | Peak Search - Agilent 20:39:38 Dec 14, 2011 R T | PeakSearch
Meas At Mkr EB@I Peak:sg.gg d "3 Plrese_I:RF o Next Peak Meas At Mkr EFI Psak:gig dguﬂ Prese_l:RF AT Next Peak
Enissons > "= 4] fvg: 3103 ﬁéﬂu o i Emssions > % {4l fug: BB oo e —
Marker & 1.983200 MHz Next Pk Right Marker & 2067800 MHz Next Pk Right
{ sAtten @ dB ) [ C l N
Next Pk Left Next Pk Left
Hin Search Hin Search

Pk-Pk Search Pk-Pk Search

Mkr 3 CF Mk 3 CF
- More More
) WJEH 18 Hz e M WEH 1 MHz )1, ik
Copyright 2000-2009 Rgilent Technologies
Lower bandedge average Lower bandedge peak
Screen Captures Demonstrating Compliance at the Upper Band-Edge
% Agient 16:16:47 Dec 14, 2011 R T [PeakSearch % Agient 18:16:12 Dec 14, 2611 R T |Peaksearch
Meas At Mkr EFI Peak: Hﬁa Pl';n?aﬁte:l:RF Path: Bypass Next Peak Meas At Mkr Egl Peak: Hjﬁ Pll;n?lﬁf:l:RF Path: Bypass Next Peak
EMI Aug: N/A EMI Aug: N/A _
Next Pk Right Next Pk Right
#ftten 8 dB #Atten 8 dB
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Hkr 3 CF Hkr 5 CF

Hore More

4UBH 18 Hz dig 3y 1 HHz #UBH 1 HHz o 1. ddiz

gilent Technologies

Upper bandedge average Upper bandedge peak

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

9.1 Method of Measurements

The conducted RF output power of the EUT was measured at the antenna port using a short RF
cable along with an attenuator as protection for the spectrum analyzer. The loss from the cable was
added on the analyzer as gain offset settings, thereby allowing direct measurements without the
need for any further corrections. The unit was configured to run in a continuous transmit mode,
while being supplied with typical data as a modulation source. The spectrum analyzer was used
with resolution and video bandwidths set to 1 MHz, and a span of 5 MHz, with measurements from
a peak detector presented in the chart below.

9.2 Test Equipment List

Please see Appendix A for a complete list of test equipment.
9.3 Test Data

CENTER FREQ LIMIT MEASURED POWER | MARGIN
CHANNEL (MHz) (dBm) (dBm) (dB)
1 2402 +30 dBm -0.6 30.6
40 2441 +30 dBm -2.0 32.0
79 2480 +30 dBm -2.9 32.9
Peak
Power at | ANtenna | caiculated Coggvt\llged Conducted |  EIRP EIRP
Channel | Fred. | Antenna 8‘3:‘) EIRP Limit I\jg‘r""?r Limit Margin
(MHz) | Terminal (dBm) gl (dBm) (dBm)
(dBm) (dBm) (dBm)
1 2402 -0.6 0.0 -0.6 30.0 30.6 36.0 -36.6
40 2445 -2.0 0.0 -2.0 30.0 32.0 36.0 -38.0
79 2480 -2.9 0.0 -2.9 30.0 32.9 36.0 -38.9

EIRP Calculation:

EIRP = (Peak power at antenna terminal in dBm) + (EUT Antenna gain in dBi)

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC
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9.4 Screen Captures — Power Output (Conducted)

Channel 1

= Agilent  14:55:31 Dec 16, 2611

Peak Search

Mkrl 2.4018075 GHz
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB -0.562 dBm
Peak > Meas Tools»
Log 1
10
dB/ Next Peak
Next Pk Right
Next Pk Left
M1 S2
S3 FC Min Search
AA
Marker
1 gm7 q@m 1“7 Pk-Pk Search
~0.562 dBm
Center 2.402 GHz Span 5 MHz 1""0’{ S
#Res BW 1 MHz VBH 1 MHz Sweep 5 ms (401 pts)

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360
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Channel 40

5 Agilent  14:56:19 Dec 16, 2011

Peak Search

Mkrl 2.4408125 GHz
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB -2.835 dBm
Peak 1 Meas Tools»
Log o
10
dB/ Next Peak
Next Pk Right
Next Pk Left
M1 S2
S3 FC Min Search
AA
Marker
;-5@@ JHZ Pk-Pk Search
~2.835 dBm
Center 2.441 GHz Span 5 MHz 1"'°{ S
#Res BH 1 MHz VBH 1 MHz Sweep 5 ms (401 pts) 0

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC
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Channel 79

5 Agilent  14:57:06 Dec 16, 2011

Peak Search

Mkrl 2.4798125 GHz
Ref 5 dBm #Atten 15 dB Ext PG -1.9 dB -2.9 dBm
Peak " Meas Tools»
Log <o
10
dB/ Next Peak
Next Pk Right
Next Pk Left
M1 S2
S3 FC Min Search
AA
Marker
2479812500 GHz Pk-Pk Search
2.9 dBm
Center 2.48 GHz Span 5 MHz 1"'°{ S
#Res BH 1 MHz VBH 1 MHz Sweep 5 ms (401 pts) 0

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370
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EXHIBIT 10. SPURIOUS CONDUCTED EMISSIONS: 15.247(d)

10.1 _ Limits
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 db below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

FCC Part 15.247(d) and IC RSS 210 A8.5 requires a measurement of conducted harmonic and
spurious RF emission levels, as reference to the carrier level when measured in a 100 kHz
bandwidth. For this test, the spurious and harmonic RF emissions from the EUT were measured at
the EUT antenna port using a short RF cable along with an attenuator as protection for the
spectrum analyzer. The loss from the cable was added on the analyzer as gain offset settings,
thereby allowing direct readings of the measurements

made without the need for any further corrections. An Agilent model E4446A spectrum analyzer
was used with the resolution bandwidth set to 100 kHz for this portion of the tests. The unit was
configured to run in a continuous transmit mode, while being supplied with typical data as a
modulation source. The spectrum analyzer was used with measurements from a peak detector
presented in the chart below. Screen captures were acquired and any noticeable spurious and
harmonic signals were identified and measured.

No significant emissions could be noted within -39 dBc of the fundamental level for this product.

Freg\Chan 1\2402 40\2441 79\2480
fo -0.6 -2.0 -2.9
2fo -39.7 -42.6 -44.6
3fo -47.3 -47.1 -48.4
4fo -61.8 -59.3 -55.9
5fo -51.3 -56.3 -57.0
6fo -65.7 -64.7 -62.2
7fo -53.2 -55.6 -52.9
8fo -69.2 -67.4 -71.1
9fo Note 1 Note 1 Note 1

10fo Note 1 Note 1 Note 1

Notes:
(1) Measurement at system noise floor.

10.2 Test Equipment List

Please see Appendix A
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10.3 Test Data

Modulation: GFSK

Frequency Test Range: 2402-2480 MHz

Conducted Spurious Harmonic Emissions

Freg\Chan 1\2402 40\2441 79\2480
fo -0.6 -2.0 -2.9
2fo -39.7 -42.6 -44.6
3fo -47.3 -47.1 -48.4
4fo -61.8 -59.3 -55.9
5fo -51.3 -56.3 -57.0
6fo -65.7 -64.7 -62.2
7fo -53.2 -55.6 -52.9
8fo -69.2 -67.4 -71.1
9fo Note 1 Note 1 Note 1
10fo Note 1 Note 1 Note 1

Extra Spurious Emissions
Freq(MHz) Chan level(dBm)
13187.5 40 -72.5
15250.00 40 -73.3
482.00 40 -71.7
585.25 79 -75.4

10.4 Screen Captures — Spurious Radiated Emissions

Channel 1, shown from 30 MHz up to 1000 MHz
i Agilent  15:09:02 Dec 186, 2011

! Peak Search |

Mkrl 210.225 MHz
Ref -8.1 dBm #Atten @ dB Ext PG -1.9 dB -76.55 dBm
Peak Meas Tools»
Log
18
dB/ Next Peak
Next Pk Right|
Next Pk Left
ML $2 1
S3 FC k2 Min Search
AR
Marker
21aboeg . Pk-Pk Search
-76J55 dBm
Start 30 Mz Stop 300 1z flore
#Res BH 100 kHz VEW 100 kHz Sweep 34.79 ms (481 pts) 0
|
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Channel 1, shown from 300 MHz up to 1000 MHz

# Agilent  15:09:39 Dec 16, 2011

! Peak Search |
Mkrl 441.75 MHz

Ref -8.1 dBm #Atten B dB Ext PG -1.9 dB -76.03 dBm
Peak Meas Tools
Log
1@
a8/ Next Peak
Next Pk Right
Next Pk Left
ML $2 ;
$3 FC it . Min Search
AR
Marker
A41 175 - Pk-Pk Search
-76/03 dBm
Start 360 MHz Stop 1 GHz 1"‘:{3
#Res BH 100 kHz VEW 100 kHz Sweep 90.19 ms (481 pts)
I

Channel 1, shown from 1000 MHz up to 10000 MHz

# Agilent  15:10:23 Dec 16, 2011

! Trace/View |
Mkrl 2.8225 GHz

Ref 1.9 dBm #Atten 10 dB Ext PG -1.9 dB -66.29 dBm Trace
Peak
1 2 3
Log
10
dB/ Clear Write
Max Hold
Min Hold
ML $2 L
53 FC 4 View
AR
RefLevel
1190 dB Blank|
Start 1 GHz Stop 16 GHz 1":{3
#Res BH 100 kHz VEW 100 kHz Sweep 1.16 s (401 pts)
|
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Channel 1, shown from 10000 MHz up to 25000 MHz

! Trace/View |
Mkrl 15.2500 GHz

- Agilent  15:18:54 Dec 16, 2011

Ref -8.1 dBm #Atten O dB Ext PG -1.9 dB -73.31 dBm Trace
Peak 2 3
Log =
10
dB/ Clear Write
Max Hold
Min Hold
M1 S2 o
$3 FC = View
AA
Marker
15.250000 GH=z Blank
-73.31 dBm
Start 10 GHz Stop 25 OHz flore
#Res BH 180 kHz VBH 108 kHz Sweep 1.933 5 (401 pts)
|
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EXHIBIT 12. FREQUENCY & POWER STABILITY OVER VOLTAGE VARIATIONS

The stability of the device was examined as a function of the input voltage available to the EUT. A
Spectrum Analyzer was used to measure the frequency at the appropriate frequency markers. For
this test, the EUT was the transmitter portion of the EUT placed in CW modulated continuous
transmit mode. Power was supplied by an external bench-type variable power supply, and the
frequency of operation was monitored using the spectrum analyzer,

In this case, the EUT uses a single battery, with a nominal voltage of 3.7 VDC. The working range
of the product is limited to 4.2 VDC on the high end.

A spectrum analyzer was used to measure the frequency at the appropriate frequency markers.
For this test, the EUT was placed in continuous transmit CW mode. Power to the EUT was
supplied by an external bench-type variable power supply. The frequency of operation was
monitored using the spectrum analyzer with RBW=VBW=1 kHz settings while the voltage was
varied.

3.15VDC 3.7VvDC 4.2 VDC* (limited voltage)

Power (dBm) | Frequency (MHz) | Power (dBm) | Frequency (MHz) | Power (dBm) | Frequency (MHz) | Channel
-0.70 2401.97 -0.7 2401.95 -0.72 2401.97 1
-1.89 2440.96 -1.92 2440.96 -1.803 2440.96 40
-2.89 2479.94 -2.92 2479.94 -2.94 2479.94 79

The power was then cycled On/Off to observe system response. No abnormal system response
was noted.

Prepared For: Asthmapolis EUT: Asthmapolis Sensor LS Research, LLC

Template: Class B FHSS
Page 39 of 52

Report # 311360
LSR Job #: C-1370

Model #: |
Serial #: 51(conducted), 81 (radiated)




EXHIBIT 13. CHANNEL OCCUPANCY

Part 15.247(a)(1) requires a channel occupancy, for this device, of no more than 400 milliseconds in
a 31.6 second window (400ms*79 channels yields 31.6 seconds). The channel occupancy for this
EUT was measured using a spectrum analyzer, set to zero-span at the frequency of interest and a
video out signal to an Agilent 54624A Megazoom Oscilloscope. The analyzer utilized an extended
sweep time allowing for not extraneous clear-write signals to appear on the oscilloscope. The
transmission lengths can be measured by adjusting the horizontal scale of the oscilloscope once after
obtaining a capture with demonstrating the entire data train.

FCC Public Notice DA 00-705 was used for the procedure to measure the dwell time. As the
spectrum analyzer has a limited resolution, an oscilloscope was utilized to further understand the
dwell time. The video-out port of the spectrum analyzer was connected to the video-input to the
oscilloscope. This allowed for closer analysis of the dwell time, but dissecting the individual data
packet.

A sweep was made at the low, mid and high channels to verify channel occupancy.

The longest time any transmission will occur on a single channel is 74.4 milliseconds. In a 31.6
second window, each channel has a worst-case transmission cycle comprised of 2 short initial pulses
followed by three pulses of equal length. This represents the device not being able to connect to a
corresponding unit and attempting 3 times to communicate. The maximum occupancy in a 31.6
second window is calculated by summing all time in 1 transmission cycle. Please see explanation
below.

Plots of Channel Occupancy

Channel Occupancy

PRINT_OO
Cancel
Print
Entire Data Train in 50s sweep
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4 Coupling BW Limit Vernier Invert 4D Probe
DC | _ r 1.0 : 1

Entire data train in 20s sweep

Total Occupancy Mathematical Justification

Entire data train consists of 2 initial pulses and 3 communication trials.

Initial pulses

*20 components/pulse
*40 components/2 pulses
*1 component=96 us

*total on-time for two pulses = 3.84ms
(40*96 us = 3840 us = 3.84 ms)

Communication Trials

*245 individual components/pulse

*3 pulses

*1 component = 96 us

*total on-time for three transmission trials = 70.56 ms
Total on-time for one channel in 31.6ms

= (initial pulses + communication trials)
=(3.84 + 70.56) ms
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=74.4 ms

EXHIBIT 14. CHANNEL PLAN AND SEPARATION

A spectrum analyzer was used with a resolution bandwidth of 30 kHz to measure the channel
separation of the EUT.

The minimum and maximum channel-separations measured for this device are 998.0 kHz and 1020
kHz respectively. The maximum occupied bandwidth of the device, as reported in the previous
section is 880 kHz.

The minimum channel separation limit as stated in FCC CFR 47 15.247 and IC RSS210 is 25 kHz or
two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

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

The following plots describe this spacing, and also establish the channel separation and plan.

RANGE (MHz) NUMBER OF CHANNELS PER CAPTURE Max separation (kHz)
2400-2409.5 8 998
2409.5-2418.5 9 1005
2418.5-2427.5 9 1020
2427.5-2436.5 9 1005
2436.5-2446.5 10 1000
2446.5-2455.5 9 1005
2455.5-2465.5 10 1000
2465.5-2475.5 10 1017
2475.5-2483.5 5 1000

Total Channels 79

Max separation (kHz) 1017
Min Separation (kHz) 998

Total number of channels = 79
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14.1 - Screen Captures — Channel Separation

Channels 01 through 08 .
- Agilent 02:56:58 Jan 31, 2012 [ Display
a Mkrl 998 kHz|
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB -0.06 dB Full Screen
#Peak |
iR 1
i%g g o ; ; Display Line
On 0ff
—T- i - ‘
Il I N 1 ,'_ Ll
T '.lk. | I.ﬂ ¥ | ! | !
‘ AP TRINW, ’| | _1| | .'| [ | 1J 1 |
Al RIBI R RRU CRRAUR L N Limits»
+PAvg AR O O 1 LY
| |||l f ulll] =
ML $2 ] 1| WAL “ L Ulif  Active Fetn
$3 FC 1/l Position»
A ' Bottom|
£cfy: |l
50k |1 Title»|
Swp
Start 2.400 000 GHz Stop 2.409 500 GHz | Preferences|
#Res BH 30 kHz #UBH 30 kHz Sweep 12.76 ms (601 pts)
Unable to save file |
Channels 9 through 17 .
4 Agilent 02:58:27 Jan 31, 2012 [ Marker
a Mkrl -1.865 MHz] Select Mark
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB 0.00 dg || >elect Marker
#Peak 1 2 3 4
Log 1 iR
ég/ ' ' Normal
: ' | Delt
| | | b | f elta
.‘II r| ! | i1 IF | " _'l.l | f | I
r | T I I
A F'l || il [||- || | Il L || ‘ lII-' A 1' ,:I Delta Pair
i1 i |i | | sl (Tracking Ref)
#PAvg i A | v i |.| |l | \ || Ref a
Wy e o Il | 1 |' I i =
\] | ¥ T ¥
M1 $2 a II\ |\ 1 | Span Pair
:3 FC Span Center
£ |
r>s0 [Marker a Off
sep |—-1.005000 MHz
000 dB —
Start 2.409 500 GHz Stop 2.418 500 GHz 1of2
#Res BH 30 kHz #UBH 30 kHz Sweep 12.08 ms (601 pts)
File Operation Status. A:\SCREN769.GIF file saved ]

Prepared For: Asthmapolis

EUT: Asthmapolis Sensor

LS Research, LLC

Report # 311360

Model #: |

Template: Class B FHSS

LSR Job #: C-1370

Serial #: 51(conducted), 81 (radiated)

Page 43 of 52




Screen Captures — Channel Separation (continued)

Channels 18 through 26
= Agilent 93:00:34 Jan 31, 2012 | Marker |
a Mkrl 1.020 MHz Select Mark
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB 0.48 dB || >©'ect Marker
#Peak 1 2 3 4
Log 1R 1
~S NI bl Normal
I -JI f L I
.T‘ | | 1 ln‘ .I' i Y /| Ir
[ N I T :
'II 1] i { ’ i | lI [ | [ lf I.IJl I ||' "| PRt} | Il || (TI’ES(IIEI: PR:::I;
\ ] I -ll [N L 1§
#PRug A Il ! Ii] " ‘” i | f-.l‘ ‘\ Ref )
I T f | 4t 1/ i
ML S2 | | ! Span Pair
23 FC I - Center
g;iak 'Marker a
swp  |1.020000 MHz
48 dB |

Start 2.418 500 GHz Stop 2.427 500 GHz
#Res BH 30 kHz s\BH 30 kHz Sweep 12.08 ms (601 pts)

[File Operation Status, A:\SCREN770.GIF file saved |

Channels 27 through 35
= Agilent 93:08:52 Jan 31, 2012 | Marker |
a Mkrl 1.005 MHz Select Mark
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB -0.01 4B || >€'ect Marker
#Peak 2 3 4
Log LR 1
16 T I I
dB/
¥ [ \ ¥ .,
! | 1 1 ! -]k ||

1 : (1 ly i f | i "

) \ YR VRN el It Delta Pair
R | ! I _ i i f(Tracklng Refe)
ML 52 Span Pair
:3 FC Span Center
£ L
t>eox [Marker a off
seo |1.005000 MHz

-001 B |
Start 2.427 500 GHz Stop 2.436 500 GHz
#Res BH 30 kHz s\BH 30 kHz Sweep 12.08 ms (601 pts)

[File Operation Status, A:\SCREN771.GIF file saved |
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Screen Captures — Channel Separation (continued)

Channels 36 through 45
= Agilent 93:10:26 Jan 31, 2012 | Marker |
a Mkrl -1.000 MHz Select Mark

Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB 2.8 dB || e °2° gr ez
#Peak L
Log 1 iR
16 1 | I f Y i
dB/ - Normal

!l .r[ I |!i1 L x o I! Ly

[, ] |‘ | l»l‘ il® f] i L [l A .Il [ |H- Delta Pair
wPavg | _. i il rl T l TR VT .'l I T Ref(Tracklng Refz

| l | i ’II_ y l , ] | \ 8

M1 S2 I Span Pair

23 FC i | t P Center

g;:ak 'Marker a

s |-1.000000 MHz

208 dB |

Start 2.436 500 GHz Stop 2.446 500 GHz

#Res BH 30 kHz s\BH 30 kHz Sweep 13.4 ms (601 pts)

|Fi|o Operation Status. A:\SCREN772.GIF file saved |

Channels 46 through 54
= Agilent 93:11:48 Jan 31, 2012 | Marker |
a Mkrl 1.005 MHz Select Mark

Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB -0.92 dB ||.>© °2° gr ez

#Peak

Log Rl 2

10 T T i i

dB/ |

T Y O . Al ”
NN P, |{\ WiN [ “| LI Delta Pair
prve (I TR SERET Y11 [ li I' J|{i AP g reckns Ref?
1L} 1lf Yy E AR anils =

M1 S2|| \ UK AL f |\l 1. Span Pair

23 FC - ' — 1 Span Center

£ L

ro50 [Marker a off

swp 11.0056000 MHz

-002 BB |

Start 2.446 500 GHz Stop 2.455 500 GHz

#Res BH 30 kHz s\BH 30 kHz Sweep 12.08 ms (601 pts)

[File Operation Status, A:\SCREN772.GIF file saved |
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Screen Captures — Channel Separation (continued)

Channels 55 through 64
= Agilent 93:13:38 Jan 31, 2012 | Marker |
a Mkrl 1.000 MHz Select Mark
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB -0.04 B | o °2° gr ez
#Peak L
Log iR 1
Y Y |

}Jg/ || | [ | V| Normal

.J ] %III ! | |.|l |IF ; I| IIIl JI l|

. A .u'l I | ,I || 1) .'\ll ! i |I I]I L | i Delta Pair

Rl i L TR T IIRULEE '.' 1 (Tracking Ref)
#PAvg || | f|| FI || I |I| ! hjl | i |l . '\I | [ l I [ Ref a

T | | I Y} LI
ML 52 i Span Pair
:3 FC : Span Center
g;:ak 'Marker a
sep |1.000000 MHz

-004 B |
Start 2.455 500 GHz Stop 2.465 506 GHz
#Res BH 30 kHz s\BH 30 kHz Sweep 13.4 ms (601 pts)

[File Operation Status, A:\SCREN774.GIF file saved

Channels 65 through 74
= Agilent 93:14:55 Jan 31, 2012 | Marker |
a Mkrl -1.017 MHz
Ref 9.5 dBm Atten 10 dB Ext PG ~10.5 dB 0.21 dB Se'ezct “g”‘ez
#Peak
Log 1 iR
0 [¢[9 T
dB/ f
|4 i '. | { il | l
"\J ) ' |,I 1\1‘ L) _I ]l ' {" ‘I'.I I\' ”| "|| Delta Pair
*Pﬂvg b I|| ] lr‘ ] Un| |I II_, il it ;‘Il | IJ‘ ] H'[I I |I[| | f(Trackmg Ref’z
T 'Fi il .lf im' - 1| i — =
M1 S2 [ A . L ' i Span Pair
23 FC — | ; AllSpan Center
£ |
550 |Marker a Off
swo |-1.016667 MHz
821 dB |
Start 2.465 500 GHz Stop 2.475 500 GHz
#Res BH 30 kHz s\BH 30 kHz Sweep 13.4 ms (601 pts)

[File Operation Status, A:\SCREN775.GIF file saved
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Screen Captures — Channel Separation (continued)

Channels 75 through 79
= Agilent 83:16:50 Jan 31, 2012 [ Harker |
a Mkrl 1.000 MHz Select Mark
Ref 9.5 dBm Atten 10 dB Ext PG -10.5 dB ~0.04 dp [| SEICT NATKEY
#Peak L
Log 1R 1
16 ¢ O :
4B/ ' Normal
\ |
! 0] N ul ol Delta Pair
wpavg [ m Jh R AU Ll : et oo Ref)
Wty ' 1 | =
ML S2 moTT g i s -
, v pan Pair
23 FC + Span Center
I
sp [1.000000 MHZz
-p.64 dB |
Start 2.475 500 GHz Stop 2.483 500 GHz
#Res BH 30 kHz s\BH 30 kHz Sweep 10.72 ms (601 pts)
[File Operation Status, A:\SCREN776.GIF file saved |
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EXHIBIT 15. EQUAL CHANNEL USAGE AND PSEUDORANDOM HOPPING
SEQUENCE.

In total, six types of hopping sequence are defined — five for the basic hop system and one for an
adapted set of hop locations used by adaptive frequency hopping (AFH). These sequences are:

*A page hopping sequence with 32 wake-up frequencies distributed equally over the 79 MHz, with a
period length of 32;

*A page response hopping sequence covering 32 response frequencies that are in a one-to-one
correspondence to the current page hopping sequence. The master and slave use different rules to
obtain the same sequence;

*An inquiry hopping sequence with 32 wake-up frequencies distributed equally over the 79 MHz,
with a period length of 32;

*An inquiry response hopping sequence covering 32 response frequencies that are in a one-to-one
correspondence to the current inquiry hopping sequence.

*A basic channel hopping sequence which has a very long period length, which does not show
repetitive patterns over a short time interval, and which distributes the hop frequencies equally over
the 79 MHz during a short time interval.

*An adapted channel hopping sequence derived from the basic channel hopping sequence which uses
the same channel mechanism and may use fewer than 79 frequencies. The adapted channel hopping
sequence is only used in place of the basic channel hopping sequence. All other hopping sequences
are not affected by hop sequence adaptation.

Note: The information in this section is provided by the manufacturer.
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EXHIBIT 16. RECEIVER SYNCHRONIZATION AND RECEIVER INPUT
BANDWIDTH.

The hop table is determined by the master’s Bluetooth address and the master’s Bluetooth clock. The
hop sequence generation is described in the Bluetooth Baseband Specification section 2.6. The slave
creates an offset from its own clock to create a clock synchronized to the master. The clock is a 28
bit counter with a period of 312.5 us (one half of a time slot). Using the master’s Bluetooth address
and its synchronized version of the master clock the slave generates the hop sequence of the piconet.

Master transmissions start on even number slots and slave transmissions start in odd slots. Each
packet starts with an access code which provides synchronization information and packet
information. During an active conversation the slave is constantly synchronizing its clock with the
master clock. When the slave goes into sniff mode (low power mode) it must listen for packets to
obtain synchronization information before transmitting. Before a connection is made the slave
connects to the master using a special hop sequence in a mode called Paging. This is described in
section 2.4.3 of the Bluetooth Baseband Specification.

The receiver input bandwidth is 1 MHz.

Note: The information in this section is provided by the manufacturer.
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Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
f

Date : 21-Dec-2011

APPENDIX A

Type Test: Radiated Emissions

Prepared By: Peter

Job ¥

Customer . Reciprocal

: C-1370

Quote # 211380

[N Jasset # Description Manufacturer  |Model# [serial# Cal Date Cal Due Date  |Equipment Status
1 EE960073 Spectrum Analyzer Agient dod54 US45300564 4/25/2011 412572012 Active Calibration
2 AA9E0154 Z.4GHz High Pass Fiter KWM HPF.L-14188 7272-02 &10/2012 Active Calibration
3 AA 960081 Double Ridge Horn Antenna EMCO 15 8907 Active Calibration
4 EESE0147 Pre-Amp Adv. Micro WLAS12 123101 Active Calibration
S AAGE014L Phaseflex Gore EKDO1D010720 5800373 Active Calibration
6 EES60156 100kHz-1GHz Analog Signal Generator Agilent NS1814 MY 43060062 Active Calibration
7 EE960157 3Hz-13.2GHz Spectrum Analyzer Agilent Eds454 MY48250225 Active Calibration
8 EE%60158 RF Preselecter Agilent NS0394 MY46520110 81172011 Active Calibration
9 AASS0007 Double Ridge Horn Antenna EMCO 3118 §311-4138 4272011 Active Calibration
10 Ak 980078 Log Periodic Antenna EMCO 93148 111872011 Active Calibration
11 A4 580150 Bicon Antenna F :; ETS 31108 1182011 Active Calibration

it Fudu

Wireless Product Development
Equipment Calibration

F‘ LS RESEARCH LLC
f

Project Engineer.

Quality Assurance:

Date : 1-Feb-2012 yoe Test: Conducted Radio Measurements (20dB) Jeb#: C-1370

Prepared By: Peter Customer:  Reciprocal Quote & 311360
Irlc ‘Assert ‘Eescr-pticn |F".!nu|ac!ursr ImcdeI# ‘Serial: |Ca\ Date \Ca\ Due Date |Equ\$'ﬂer! Status
1 AASB0144 Phaseflex Gore EKD01D010720 5800373 o1 81/2012 Active Calibration
2 EE 960073 Spectrum Analyzer Agilent E44484 US45300564 42812011 412512012 Active Calibration
3 CCO00287C Oscilloscope Agilent S46244 US40020305 813201 aM3z012 Active Calibration

Project Engineer: &t& :;-'-n"u..

Quality Assurance:
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APPENDIX B - TEST STANDARDS: CURRENT PUBLICATION DATES

STANDARD # DATE Am. 1 Am. 2
ANSI C63.4 2003
ANSI C63.10 2009
CISPR 11 2009-05 2009-12 P
CISPR 12 2007-05
CISPR 14-1 2005-11 2008-11
CISPR 14-2 2001-11 2001-11 2008-05
CISPR 16-1-1 Note 1 2010-01
CISPR 16-1-2 Note 1 2003 2004-04 2006-07
CISPR 22 2008-09
CISPR 24 1997-09 2001-07 2002-10
EN 55011 2009
EN 55014-1 2006
EN 55014-2 1997
EN 55022 2006 2007
EN 60601-1-2 2007-03
EN 61000-3-2 2006-05
EN 61000-3-3 2008-12
EN 61000-4-2 2009-05
EN 61000-4-3 2006-07 2008-05
EN 61000-4-4 2004
EN 61000-4-5 2006-12
EN 61000-4-6 2009-05
EN 61000-4-8 1994 2001
EN 61000-4-11 2004-10
EN 61000-6-1 2007-02
EN 61000-6-2 2005-12
EN 61000-6-3 2007-02
EN 61000-6-4 2007-02
FCC 47 CFR, Parts 0-15, 18, 90, 95 2009
FCC Public Notice DA 00-1407 2000
FCC ET Docket # 99-231 2002
FCC Procedures 2007
ICES 001 2006-06
ICES 002 2009-08
ICES 003 2004-02
IEC 60601-1-2 Note 1 2007-03
IEC 61000-3-2 2005-11 2008-03 2009-02
IEC 61000-3-3 2008-06
IEC 61000-4-2 2008-12
IEC 61000-4-3 2008-04 2008-04 2009-12 FD

STANDARD # DATE Am. 1

IEC 61000-4-4 2004-07 2010-10
IEC 61000-4-5 2005-11
IEC 61000-4-6 2008-10
IEC 61000-4-8 2009-09
IEC 61000-4-11 2004-03
IEC 61000-6-1 2005-03
IEC 61326-1 2006-06
ISO 14982 1998-07
MIL Std. 461E 1999-08
RSS GEN 2007-06
RSS 119 2007-06
RSS 123 1999-11
RSS 125 2000-03
RSS 131 2003-07
RSS 136 2002-10
RSS 137 2009-02
RSS 210 2007-06
RSS 213 2005-12
RSS 243 2010-02
RSS 310 2007-06

Updated on 08-23-11

Note 1: Test not on LSR Scope of Accreditation.
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APPENDIX C

Uncertainty Statement

This uncertainty represents an expanded uncertainty expressed at
approximately the 95 % confidence level, using a coverage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.24 dB
Radiated Emissions 3-Meter Chamber, Log Periodic Antenna 4.8 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.18 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.92dB

Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 1.128 Volts/Meter
Conducted Immunity 3 Volts level 1.0V
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