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1. LS Research, LLC In Review

LS Research, LLC - Accreditations and Listing’s

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized
through the following:

A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025 : 2005
with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1
File Number: IC 3088-A

On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1
File Number: IC 3088

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under
the U. S. /EU, Mutual Recognition Agreement (MRA) operating under the European
Union Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly
89/336/EEC, Article 10.2)
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the
U.S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Telecommunication Equipment — Council Directive 99/5/EC, Annex V.

Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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2. Signature Page
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LS Research, LLC Page 4 of 28

Test Report Number: 309056
Prepared For: Mortara Instrument, Inc.



3. Product and General Information

Manufacturer: Mortara Instrument, Inc.

Date(s) of Test: February 20, March 6,8 & April 12, 2009

Test Engineer(s): \ [ Laura Bott | | Ryan Urness | | Ken Boston

Model #. | WAM

Serial #: | Engineering Proto #5

Voltage: | 1.5VDC

Operation Mode: Normal, continuous transmit

4. Introduction

On February 20, March 6,8 & April 12, 2009 a series of Radiated Emission tests were
performed on one sample of the Wireless Acquisition Module, Model Number WAM Serial
Number Engineering Proto #5, here forth referred to as the “Equipment Under Test’ or “EUT".
These tests were performed using the procedures outlined in ANSI C63.4-2003 for intentional
radiators, and in accordance with the limits set forth in FCC Part 15.249 (Industry Canada RSS-
210, Issue 7, 2007) for a low power transmitter. These tests were performed by Laura Bott,
EMC Engineer of LS Research, LLC and witnessed by Brian Sueppel of Mortara Instrument Inc.

All Radiated and Conducted Emission tests were performed upon the EUT to measure the
emissions in the frequency bands described in FCC Title 47 CFR Part 15, including 15.35,
15.209, 15.249 and Industry Canada RSS-210, Issue 7, 2007 to determine whether these
emissions are below the limits expressed within the standards. These tests were performed in
accordance with the procedures described in the 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 (ANSI C63.4-2003). Another document used as a reference
for the EMI Receiver specification was the Comite International Special Des Perturbations
Radioelelectriques (CISPR) Number 16-1, 2003.

5. Product Description

The Mortara Wireless Acquisition Module (WAM) is a patient worn transceiver used in hospitals
and clinics for the transmission of ECG data. The WAM is made up of an ECG amplifier,
microprocessor, and RF transceiver. The ECG amplifier is a 12 lead device with diagnostic
quality response and digital conversion. The microprocessor formats the ECG data for
transmission, handles user 1/O, and controls the radio.

The WAM transceiver operates in the 2.4 GHz ISM band and is designed to meet FCC rules
Part 15.249. The modulation of the carrier is done with simple Minimum Shift Keying (MSK).
Antennas are integrated internally and are not removable or replaceable. The WAM has a
single printed circuit board.

The WAM has a detachable light weight 12 lead patient cable and operates from a single AA
Alkaline battery for over 20 Hours. The battery is installed through a removable side opening.
The top side has a three buttons for control. The overall dimensions of the WAM are 11x10.5x3
cm.
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6. EUT'S TECHNICAL SPECIFICATIONS

Additional Information:

Frequency Range (in MHz) 2403.38-2479.45 MHz
RF Power in Watts 0.000398 W "
Conducted Output Power (in dBm) -4 dBm " ?
EIRP (in mW) 0.369 mW
Field Strength (and at what distance) 100.4 dBuV/m @ 1 meter (2441 MHz)
90.9 dBuV/m @ 3 meter (2441 MHz)
Occupied Bandwidth (99% BW) 1483 kHz (CH 16: 2441 MHz)
Type of Modulation MSK
Emission Designator 1M1F1D
Transmitter Spurious (worst case) 54.9 dBuV/m @1m (4882.7 MHz)
45.4 dBuV/m @3m (4882.7 MHz)
Receiver Spurious (worst case) 59.08 dBuV/m @1m (1798 MHz)
49.58 dBuV/m @3m (1798 MHz)
Frequency Tolerance %, Hz, ppm N/A
Microprocessor Model # (if applicable) TI CC2511
EUT will be operated under FCC Rule Part(s) | CFR 47 §15.249
Antenna Information:
a) Antenna Type PCB inverted F
b) Detachable/Non-Detachable Non-Detachable
c) Antenna Gain (in dBi) -0.33 dBi
Modular Filing [ ] Yes X No
Portable/Mobile X] Portable [ ] Mobile

Notes
1. The RF power was calculated using the formula: Power (mW) = 10"power(dBm)/10
2. The Conducted Output power was supplied by Mortara Instrument, Inc.

RFE Technical Information:

No RF or SAR Evaluation is necessary for this product.

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

If RF Evaluation checked above, test engineer to complete the following:

= Evaluated against exposure limits: [_] General Public Use [ ] Controlled Use
= Duty Cycle used in evaluation: %
= Standard used for evaluation:
=  Measurement Distance: m
» RFValue: 0.105 [ JVim [ JAm [ Jwm?
[ IMeasured [ ]Computed [ ] Calculated
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7. Test Requirements

The above mentioned tests were performed in order to determine the compliance of the
Wireless Acquisition Module with limits contained in various provisions of Title 47 CFR, FCC
Part 15, including:

15.31 15.205
15.33 15.207
15.35 15.209
15.37 15.249

8. Summary of Test Report

DECLARATION OF CONFORMITY

The Wireless Acquisition Module was found to meet the requirements as described within the
specification of Title 47 CFR FCC, Part 15.249, Subpart (a); and Industry Canada RSS-210,
Issue 7, 2007 Section 6.2 for a ‘Non-Momentarily Operated Transmitting Device’.

Some emissions are seen to be within 3dB 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.

The enclosed test results pertain to the sample(s) of the test item listed, and only for the tests
performed on the data sheets. Any subsequent modification or changes to the test items could
invalidate the data contained herein, and could therefore invalidate the findings of this report.
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9. Radiated Emissions Test

Test Setup
The test setup was assembled in accordance with Title 47, CFR FCC Part 15 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 the 3 Meter Semi-Anechoic, FCC listed Chamber
located at LS Research, LLC Cedarburg, Wisconsin. The EUT was operated in continuous
modulated transmit mode, using power provided by a (1.5 V) AA battery. The unit has the
capability to operate on three channels, controllable via firmware loaded on the EUT. The limits
in FCC 15.249 (a) apply at a 3 meter distance. Measurements above 4 GHz were performed at
a 1.0 meter separation distance, and limits were adjusted appropriately. The calculations to
determine these limits are detailed in the following pages. Please refer to Appendix A for a list
of the test equipment. The test sample was operated on one of three (3) standard channels:
low (2403 MHz), medium (2441 MHz) and high (2479 MHz) to comply with FCC Part 15.35. The
channels and operating modes were changed via the EUT hardware, which interfaced with
firmware loaded on the EUT.

Test Procedure

Radiated RF measurements were performed on the EUT in the 3 Meter Semi-Anechoic, FCC
listed Chamber, located at LS Research, LLC, in Cedarburg, Wisconsin. 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 the 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 at a 0.3 meter separation, using a standard gain Horn antenna and pre-amplifier.
The battery voltage was checked frequently, and the battery was replaced as necessary.
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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 a HP 8546A EMI Receiver. The resulting correction factors and the cable loss
factors from these calibrations were entered into the HP 8546A EMI Receiver database. As a
result, the data taken from the HP 8546A 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 HP 8546A 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). From 4 GHz
to 18 GHz, an HP E4446A Spectrum Analyzer and an EMCO Horn Antenna were used. From
18 GHz to 25 GHz, the HP E4446A with a standard gain horn antenna, and preamp were used.

Test Results

The EUT was found to meet the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.249 for a transmitter (Canada RSS-210). The frequencies with significant signals were
recorded and plotted as shown in the Data Charts and Graphs.
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CALCULATION OF RADIATED EMISSIONS LIMITS:

Field Strength of Fundamental Frequencies:

The fundamental emissions for an intentional radiator in the 2400-2483.5 MHz band, operating under FCC part
15.249 limits, must have electric field strength of no greater than 50 mV/m, for the fundamental frequency, when
measured at 3 meters, and harmonic field strength of no greater than 500 pV/m, when measured at 3 meters.
Spurious emissions outside the 2400-2483.5 MHz band shall be attenuated by at least 50 dB below the level of the
fundamental, or meet the limits expressed in FCC part 15.209 under general emission limits.

Field Strength of Fundamental Frequencies is Limited to 50,000 uV/m, or 94 dBuV/m.

Field Strength of Harmonic and Spurious Frequencies is Limited by FCC 15.249 (c)
The harmonic limit of =50 dBc with respect to the fundamental limit would be:
94 dBuV/m - 50 dB = 44 dBuV/m,

*with the exception of where FCC 15.209* allows for a higher limit to be used.

Frequency (MHz) 3 m Limit (uV/m) 3 m Limit (dBuV/m)
2480-2483.5 50,000 94.0
30-88 ; 88-216 159 44.0
216-902 ; 928-960 500 46.0*
960-40,000 500 54.0*

The following table depicts the general radiated emission limits obtained from Title 47 CFR, part 15.209a, for radiated
emissions measurements, including restricted band limits as expressed in 47 CFR, part 15.205.

Frequency (MHz) 3 m Limit (uVv/m) 3 m Limit (dBuV/m)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
960-40,000 500 54.0

Sample conversion from field strength uV/m to dBuV/m:
dBuV/m = 20 logso (3m limit)
dBuV/m =20 logso (100)
40.0 dBuV/m = 20 logso (100)

from 30 - 88 MHz for example:

For measurements made at 1 meter, a 9.5 dB correction may be been invoked.
960 MHz to 40,000 MHz
500 pV/m or 54.0 dBuV/m at 3 meters
54.0 +9.5=63.5 dBuV/m at 1 meter

Note: Limits are conservatively rounded to the nearest tenth of a whole number.

Summary of Results and Conclusions
Based on the procedures outlined in this report, and the test results, it can be determined that the EUT does meet the
emission requirements of Title 47 CFR, FCC Part 15.249, for a frequency modulated transmitter.

The enclosed test results pertain to the samples of the test item listed, and only for the tests performed per the data
sheets. Any subsequent modification or changes to the test items could invalidate the data contained herein, and
could therefore invalidate the findings of this report.
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Radiated Emissions Data Chart

3 Meter Measurements of Electromagnetic Radiated Emissions

Test Standard: Title 47 CFR 15.249

Frequency Range Inspected: 30 MHz to 25000 MHz

Manufacturer: | Mortara Instrument, Inc.
Date(s) of Test: February 20, March 6,8 & April 12, 2009
Test Engineer(s): N | Laura Bott ‘ ‘ Ryan Urness ‘ ’ Ken Boston
Model #: | WAM
Serial #: | Engineering Proto #5
Voltage: | 1.5VDC
Operation Mode: Normal , Continuous Data Modulation
EUT Power: Single Phase VAC 3 Phase VAC
' \ | Battery Other:
EUT Placement: N 80cm non-conductive table 10cm Spacers
. 3 Meter Semi-Anechoic
EUT Test Location: | ECC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary \ | Final
Detectors Used: V | Peak v | Quasi-Peak \ | Average

Environmental Conditions in the Lab:

Test Equipment Used:

Temperature: 20 — 25°C

Relative Humidity: 30 — 60 %

EMI Measurement Instrument: HP8546A and Agilent E4407B
Log Periodic Antenna: EMCO #93146

Horn Antenna: EMCO #3115

Biconical Antenna: EMCO 93110

Pre-Amp: Advanced Microwave WHA6224

Standard Gain Horn: EMCO 3160-09

The following table depicts the level of significant radiated emissions found on the fundamental frequencies:

Frequency Height Azimuth R:ae:i';g ReI:‘cll?ng Avg Limit Margin Antenna EUT
(MHz) (m) (degree) (dBuV/m) | (dBuV/m) (dBuV/m) (dB) Polarity orientation
2403.38 1.25 156 99.6 99.4 103.5 4.1 Horizontal Flat
2441.35 1.00 221 100.6 100.4 103.5 3.1 Vertical Vertical
2479.45 1.12 186 100.6 100.4 103.5 3.1 Horizontal Flat

Note: The fundamental measurements were taken at a 1 meter separation distance.
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Notes: 1.

The following table depicts the level of significant radiated emissions found on the low channel (2403 MHz):

Peak

Avg

Frequency Height Azimuth Reading Reading Avg Limit Margin Anten'na . EUT .
(MHz) (m) (degree) (dBuV/m) | (dBuV/m) (dBuV/m) (dB) Polarity orientation

4806.76 1.078 291 55.9 52.4 63.5 11.1 Horizontal Vertical
7210.14 1.091 320 50.3 40.6 63.5 22.9 Horizontal Side
9613.52 1.048 340 50.6 37.0 63.5 26.5 Vertical Side
12016.9 1.641 289 50.0 37.7 63.5 25.8 Horizontal Vertical
14420.28 1.127 338 51.6 39.7 63.5 23.8 Vertical Vertical
16823.66 1.738 346 52.3 39.9 63.5 23.6 Horizontal Side
19227.04 *Note 2 74.0

21630.42 *Note 2 74.0

24033.80 *Note 2 74.0

The following table depicts the level of significant radiated emissions found on the middle channel (2441 M
Frequency Height Azimuth R:::il:\g Re?cﬁng Avg Limit Margin Anten'na . EUT .
(MHz) (m) (degree) (dBuV/m) | (dBuv/m) (dBuV/m) (dB) Polarity orientation

4882.70 1 146 58.0 54.9 63.5 8.6 Horizontal Side
7324.05 1.022 239 50.0 41.6 63.5 21.9 Horizontal Vertical
9765.40 1.09 289 49.8 37.8 63.5 25.7 Horizontal Side
12206.75 1.119 355 49.6 37.3 63.5 26.2 Vertical Vertical
14648.10 1.08 342 52.0 39.8 63.5 23.7 Horizontal Flat
17089.45 1.146 307 54.8 43.1 63.5 20.4 Horizontal Flat
19530.80 *Note 2 74.0

21972.150 *Note 2 74.0

24413.50 *Note 2 74.0

Hz):

The following table depicts the level of significant radiated emissions found on the high channel (2479 MHz):

Frequency Height Azimuth Pea'k A"? Avg Limit Margin Antenna EUT
(MHz) (m) (degree) peade peade (dBuV/m) (dB) Polarity orientation
(dBuV/m) | (dBuVv/m)
4958.90 1.00 252 56.9 53.8 63.5 9.7 Vertical Vertical
7438.35 1.09 193 49.2 39.9 63.5 23.6 Vertical Flat
9917.80 1.05 144 50.1 38.0 63.5 25.5 Vertical Side
12397.25 1.38 352 50.9 38.0 63.5 25.5 Vertical Side
14876.70 1.68 322 51.0 39.0 63.5 24.5 Vertical Vertical
17356.15 1.65 351 57.2 44.1 63.5 19.4 Vertical Vertical
19835.60 *Note 2 74.0
22315.05 *Note 2 74.0
24794.50 *Note 2 74.0

was used to obtain average measurements for frequencies above 1 GHz.
2. Measurement in system noise floor.

A Quasi-Peak Detector was used in measurements below 1 GHz, and a 10 Hz video averaged signal
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Setup for the Radiated Emissions Test

EUT Vertical

EUT Side

EUT Flat
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GRAPHS
Transmit Mode

Screen Captures of Radiated RF Emissions:

Please note 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 2403, 2441, or 2479 with the sense and EUT

antennas both in vertical polarity for worst case presentations.

Channel 16, Peak Radiated Emissions: Antenna Horizontally Polarized, EUT on Side 30-300 MHz,
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Channel 16, Peak Radiated Emissions: Antenna Vertically Polarized, EUT Vertical 300-1000 MHz
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Graphs made during Radiated Emission Testing (continued)

Channel 16, Peak Radiated Emissions: Antenna Vertically Polarized, EUT Vertical
1000-2400 MHz

[@] 14:84:85 MAR BF. PA93

ATTEN
18 dE

LOG  AEF 8B @ dEplsnm

RCTU DET: PERAK
MERS DET: FEAK DF AU
MKR 2,380 [Hz
B2.3 dBxlim

FEERHF OM

18
dBs

HLATN
18 de

'y ‘L.\Au.i"wd\'ﬂ‘

MA SE

3l FL

RLORR

START 1.B88 CHz

EL  #1F BM 1.8 HHzx #AUG EW

STOF 2.4BA GHz

MHz SWF cH.B msec

Lasi Hrd

key Nenu
SPRK

HARKER

¥ CF
HARKER
a
HEXT
PERE

HEXT P
RIGH

HEXT PE
LEFT

Hore

1ol

Channel 16, Peak Radiated Emissions: Antenna Vertically Polarized, EUT Vertical
2400-2484 MHz
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Channel 16, Peak Radiated Emissions: Antenna Vertically Polarized, EUT Vertical

2484-4000 MHz
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Channel 16, Peak Radiated Emissions: Antenna Vertically Polarized, EUT Vertical
4000-18000 MHz
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Channel 16, Peak Radiated Emissions: Antenna Horizontally Polarized, EUT Flat at 1 meter
18000-25000 MHz
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GRAPHS
Receive Mode

Screen Captures of Radiated RF Emissions:

Channel 16, Antenna Horizontally Polarized, EUT Vertical 30-300 MHz, at 3m
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Channel 16, Antenna Horizontally Polarized, EUT Flat, 300-1000 MHz, at 3m
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Channel 16, Antenna Horizontally Polarized, EUT Flat, 1000-4000 MHz, at 3m

3 Agilent 60:07:20 Feb 25, 2009 Marker
Mkrl 3.038 GHz Sel Mark
Ref 96.99 dBpY  #Atten O dB 55.91 dppy || Select Marker
Peak L 2 3 4
Log
10
dB/ Normal
Delta
1
I P
Deilta Pair
{Tracking Ref)
LgAw Ref |
ML 32 Span Pair
33 FC Span Center
A AR
£ |
B Marker off
swp 13.030000000 GHz
56.91 dByY | —
Start 1.088 GHz Stop 4,880 GHz 1 of 2
#Res BH 1 MHz #UBH 1 MHz Sweep 5 ms (601 prs)
|

Channel 16, Peak Radiated Emissions: Antenna Horizontally Polarized, EUT Flat at 1 meter
4000-18000 MHz

W Agilent 23:36:46 Feb 24, 2009 Peak Search

Mkrl 17.98 GHz
Ref 96.99 dBpY #Atten @ dB 59.88 dBpV Next Peak

Peak

Log
18 :
ey Next Pk Right

1| MNext Pk Left

Min Search

LaRy
ML 52
53 FC Pk-Pk Search
A AR
£t K
rro |Marker Mk 3 CF
sep [17.980000000 GHz

59,88 dBpV | | »
$tart 4.06 GHz Stop 15.00 GHz [ore
#Res BH 1 MHz #BH 1 MHz Sweep 28 ms (681 pts)
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Channel 16, Peak Radiated Emissions: Antenna Horizontally Polarized, EUT Flat at 1 meter

18000-25000 MHz
# Agilent 18:19:35 Feb 23, 2009 Marker
Mkrl 21.255 GHz|
Ref 96.99 dBpl  #fitten 0 dB 44.28 dppy || Select arker
Norm L2 3 4
Log *
ilg/ Normal
Delta
. Delta Pair
LgAv @ Ref(Trackmg Refé)I
v1os2 Span Pair
53 FC Span Center,
AoAR
£0£): |
Frun |Marker Off
swp 121.255000000 GHz
4428 dBpy | | —
Start 18,088 GHz Stop 25860 GHz 1of 2
#Res BH 1 MHz #UBH 3 MHz Sweep 17.52 ms (601 pts)
|
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10. Band-Edge Measurements

FCC 15.209(b) and 15.249(d) require a measurement of spurious emission levels, in particular
at the band-edges where the intentional radiator operates. The following screen captures
demonstrate compliance of the intentional radiator at the 2400-2483.5 MHz band-edges. The
EUT was operated at the lowest channel, with continuous modulation, for the investigation of
the lower band-edge, and at the highest channel for the investigation of the higher band-edge.

Screen Capture demonstrating compliance at the Lower Band-Edge
(Peak Trace)

[@) 13:53:41 AR BE. 2@E%

Lasi Hrd

AUERAGE BANDWIOTH ACTU OCT: PLAK key Menu
1 MHz HERS DET: PERK GF AUG .
HER 2. YARBA GHe
BE.BE dBull/n
LOG REF 8B @ dEulsn PREAMF DN HRE%EHE
18
dB~s
ATH HoLD
4B /
it dane o llu\.)lTJIM i ol e Sy Mmh‘wi VIEW A
VR B BLANK R
SCFL
RLORR
Trace
BB C
START 2. 39900 CHs S10F 2.98250 Gre Hor o
RL #IF BW 1.8 HHz  ®#AVC BH 1 MH: SWP PA.8 nsec 1 af 3
[@3] 17:94:74 HAR OF. P@0AS Last fra
HARKER: ALTU DET: PEAK ey Nenu
3301 CHz MERS DET: PEAK OF AUG .
58.97 dBuls MER 2. 39081 GHz
wr 58,83 dBylsm
LOG AEF 8B @ dEulsn PREANF ON EEEEEE
1A
dB/
e HARKER
ap de ; a
ol . ﬁ.l}_JIM LY 1 IR ey FﬂrM HRARKER
ANPTD
UR SB BLLECT
SCFL 12134
RLORR
MARKER 1
DN OFF
START 2.399A0 GHs STOF 2.98258 GHz Nore
RL #1F BH 1.8 fHz  BAUG BH 1 MHe SWP 288 msec i of 7
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Screen Capture demonstrating compliance at the Lower Band-Edge
(Video Averaged Trace)

[B2] 43:3E:531 MAR BE. PdAS

Lasi Hrd

HRRKER ACTU DET: PLAK Key Nenu
2. 4BARA CHz MERS DET: PERK OF AUG -
49,62 dBuls MR 2. YBARA GHz
w 4. E3 gBylim
LOG REF 8B @ dBubsn PRERHP ON HEEEEE
18
dB~s
ATN HARKER
0 4e a
HRRKE R
y L ANFTD
VR CB BELECT
30 FC 1214
RLORR
MARKER 1
DN OFF
START 2.38080 GHs §T0F 2.98258 GHz Nore
RL #IF BW 1.8 HHz  ®#AVG BH 18 H: CWP 5.8 sec 1 of 7
[B3] 17:92:85 HAR BE. PEAS oot fira
HRREER RLTU DET: PERK key fenu
7. 30AB1 Gz HERS DET: PERK GF AUG .
49,52 dBuls HER 2. 39881 GHe
wn 49,52 dBulsn
LLEAR
Iig[i REF 8B @ dEulsn FRERMP OH WRITE A
iy
ATH LD B
0 4B
VIEW R
[
VR SB BLRNE R
30 FC
RLORR
Trace
BB C
START 2.380@F Gh: S10F 2.90350 GH: Hor e
RL #IF BW 1.8 HHz  ®#AVC BH 18 H: CWP 5B sec 1 oaf 3
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Screen Capture demonstrating compliance at the Higher Band-Edge

Screen Capture demonstrating compliance at the Higher Band-Edge

(Peak Trace)

[@3] 13:42:19 MAR BE. PR

AVERAGE BAMDWIDTH RCTW DET: FERK

1 MHz HERS OET: PLAK GF AUG
MER o HA34ES GHz
53.81 dBulsnm
LOG  REF EB @ dEpWsn FRERHP OH
1A
dB¢
AN =
10 B e
WM“*«MAMN
e O VBV APUETUN W 9P PR
MR SB
sCFL
ALORR

START 2.US18BE [H:
EL  #IF BW 1.8 HH:x

STOF 2, 4YAYAER GHz

#AUC BH 1 MH: CUF 2@.B nsec

Last Hrd

key Menu

EFAN

LLERR

HRITE A

MA%
HILD A

VIEK f

ELANE A

Trace
i B C

More

1af 3

(Video Average Trace)

[B5] 13:41:14 AR BE. 2GE3 oo s
HARKER: RLTU DET: PERK key feny
2. UgIYI0 GHe KERS DET: PEAK GF AUG -~
YA, 76 dBubsn MER 3482488 GHe
03,76 dByliin
LOG REF 8B @ dBuls PREAMP 0K oiiEE
1A
dE;N Mt
(e HOLD R
_‘-\.\_\-\_\-\-\!
VIEW A
—— )
MA 5B BLANE A
SC L
ALDRR
Troace
BB C
START 2.481008 OHz STOF 2.904E80 GH:  More
L 4T BH 1.8 NHz  #AVC BH 18 H: U 5B sec  foaf 3
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EXHIBIT 10. OCCUPIED BANDWIDTH: RSS GEN 4.6.1

10.1 Method of Measurements
Refer to ANSI C63.4 and RSS GEN 4.6.1 for test procedures.

Because there is no access to the antenna port of the EUT, a radiated measurement in the near
field was made. For this portion of the tests, the EUT was placed on a flat, non conductive
surface close to an antenna which was attached to the front end of a HP E4446A spectrum
analyzer.

The -20 dB occupied bandwidth was measured by measuring the peak of the fundamental
signal when RBW = 3 MHz, and VBW = 8 MHz, setting that trace to “view,” then reducing the
RBW to 30 kHz and VBW to 100 kHz and measuring the bandwidth that was 20 dB down from
the initial peak value measured when RBW = 3 and VBW = 8.

10.2 Test Data

Center Measured -20 dBc
Channel | Frequency Occupied
(MHz) Bandwidth (kHz)
1 2403 1100
16 2441 1042
32 2479 1042

10.3 Test Equipment List

Test Equipment Manufacturer Model No. Serial No.
Spectrum Analyzer Agilent E4446A US45300564
Channel 1 -20 dBc OBW
3 Agilent 60:50:54 May 5, 2009 Marker
a Mkrl 1.180 MHz
Ref 112 dBpY Btten 20 df 0.71 dp || Select Harker
Peak L 2 3 4
Log *
ig/ Normal
e [
[ ) Delta
VI e e s R
Séfu i 8 Deilta Pair
Lo {Tracking Ref)
Ref 4|
y1 M2 Span Pair
33 FC Span Center
A AR E—
£ |
o5 [Marker & Off
svp 11.100000 MHz
871 dB |
Center 2.403 683 GHz Span © Mz More
1of 2
#Res BH 30 kHz #UBKW 186 kHz Sweep 5.28 ms (BO1 pts)
File Operation Status. A:\SCRENG18.GIF file saved |
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Channel 16 -20 dBc OBW

3 Agilent 60:49:21 May 5, 2009

Marker

a Mkrl 1.042 MHz

Ref 112 dBull Rtten 20 dB 0.13 dp || Select Marker
Peak L
Log *
10
dB/ Normal
Delta
Dl iR 1
Séfu * % Delta Pair
(Tracking Ref)
LgAvy Ref |
y1 M2 Span Pair
33 FC Span Center
A AR
£ |
D%Egk Marker a off
swp 11.042000 MHz
2138 | —
Center 2.441 725 GHz Span 5 MHz 1 of 2
#Res BH 30 kHz #UBKW 186 kHz Sweep 5.28 ms (BO1 pts)
|
Channel 32 -20 dBc OBW
3 Agilent 60:52:11 May 5, 2009 Marker

a Mkrl 1.042 MHz

Ref 112 dBuV ftten 28 dB 1.94 g || Select Harker
Peak L
Log *
ig/ Normal
Delta
0l - .
i o £ Delta Pair
{Tracking Ref)
LgAw Ref |
y1 M2 Span Pair
33 FC Span Center
A AR
£ |
ooy |Marker a off
svp 11.042000 MHz
184 dB | —
Center 2.479 625 GHz Span 5 MHz 1 of 2

#Res B 38 kHz

#YBH 168 kHz

Sweep 5.25 ms (601 prs)
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Oy

LS RESEARCH LLC

Wireless Product Development
Equipment Calibration

Date - 5-Mar-2009

APPENDIX A

Test Equipment List

Type Test

Radiated Emissions

Joh #

C-544

Prepared By: L Bott Customer - Mortara Instrument, Inc. Quote # 309036

No. |Asset # Description Manufacturer Wadel # |Seria| # Cal Date Cal Due Date  [Equipment Status
1 AA 960004 Log Periodic Antenna EMCO 93146 9512-4276 B/26/2008 B/28/2009 Active Calibration
2 AA 960005 Biconical Antenna EMCO 931108 9601-2230 6/17/2008 6/17/2009 Active Calibration
3 AA 960063 Pyramidal Hom Antenna EMCO 3160-09 9809-1120 6/17/2008 6/17/2009 Active Calibration
4 AA 960081 Double Ridge Hom Antenna EMCO s 6907 9/26/2008 9/26/2009 Active Calibration
5 AA 960142 Phaseflex Gore EMOCJOCJO36 4943263 10/15/2008 10/15/2009 Active Calibration
6 EE 960013 EMI Receiver HP 85464 System I61TAD0320:34484  9/23/2008 9/23/2009 Active Calibration
7 EE 960014 EMI Receiverilter section HP 85460A 3448400296 9/23/2008 9/23/2009 Active Calibration
§  EE 960073 Spectrum Analyzer Agilent E4446A US45300564 9/26/2008 9/26/2009 Active Calibration
Note 1 - Equipment calibrated within a traceable system.
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APPENDIX B

TEST STANDARDS — CURRENT PUBLICATION DATES RADIO

STANDARD # DATE | Am.1| Am.2 STANDARD # DATE Am. Am. 2
ANS| B34 2003 IEC610004-5 200511
ASPR11 200303 200405 2006-06 IEC610004-6 200807
ASPR14-1 200511 IEC610004-8 200103 2000
ASPR14-2 200111 200111 2008-05 IEC610004-11 200403
ASPR16-1-1 Note 1 2006-03 200609 200707 IEC61326-1 200512
ASPR16-1-2 Note 1 2003 2004-04 2006-07 1SO14082 1998-07
ASPR22 2005 200507 2006-01 MIL Std. 461E 1999-08
asPrR24 199709 200107  |2002-10 RSSGEN 200706
EN55011 200705 RSS119 200706
EN55014-1 2006 RSS 123 199911
EN55014-2 1997 RSS 125 200003
EN 55022 2006 RSS 131 200307
EN 60601-1-2 2007 RSS 136 2002-10
EN61000-3-2 200605 RSS 137 199909
EN61000-3-3 1994 1995 RSS210 200706
EN 61000-4-2 2001 1998 2001 RSS 213 200512
EN 610004-3 2006-07 200805 RSS 243 200511
EN 6100044 2004 RSS 310 200706
EN 610004-5 2006-12
EN 61000-4-6 200708
EN610004-8 1993 199401
EN610004-11 2004-10
EN61000-6-1 200702
EN 61000-6-2 2005-12
EN61000-6-3 200702
EN 6100064 200702
FOC47 OR Parts 0-15, 18, 90,95 |2007
FQOCPublic Notice DA 00-1407 2000
FOCET Docket # 99-231 2002
FOCProcedures 2007
ICES001 2006-06
ICES 002 200702
ICES003 200402
IBC60601-1-2 Note 1 200703
IBC61000-3-2 2005 200803
IEC61000-3-3 200806
IEC610004-2 200104 1998 2000
IEC610004-3 200602 incl in 2006
IEC610004-4 200407
Note 1: Test mat on LSRSoqpe of Accreditation
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This uncertainty represents an expanded uncertainty

APPENDIX C
Uncertainty Statement

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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