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1. ACCREDITATION, LISTINGS & RECOGNITION

MiCOM Labs, Inc. an accredited laboratory complies with the international standard BS EN
ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.aZ2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.aZ2la.org/scopepdf/2381-01.pdf
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A2LA has accredited

MICOM LABS
Pleasanton, CA

for technical competence in the field of

Electrical Testing

Communiqué dated 18 June 2005).

@ THE AMERICAN ASSOCIATION FOR
LABORATORY ACCREDITATION

ACCREDITED LABORATORY

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF

Presented this 26™ day of Fcbruary 2008.

L M

President

For the Accreditation Council
Certificatc Number 2381.01
Valid to November 30, 2009

For the tests or ftypes of tests to which this accreditation applics,
pleasc refer to the laboratory’s Electrical Scope of Accreditation.
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LISTINGS

MiCOM Labs test facilities are listed by the following organizations;
North America

United States of America

Federal Communications Commission (FCC) Listing #: 102167

Canada
Industry Canada (IC) Listing #: 4143A

Japan Registration

VCCI Membership Number: 2959
e Radiation 3 meter site; Registration No. R-2881

e Line Conducted, Registration Nos. C-3181 & T-1470

o Emissions; Registration Nos. C-3180 & T-1469

RECOGNITION
APEC MRA (Asia-Pacific Economic Community Mutual Recognition Agreement)
Conformity Assessment Body (CAB) — MiCOM Labs

Test data generated by MiCOM Labs is accepted in the following countries under the APEC
MRA.

Country Recognition Body Phase | CAB Ildentification
No.

Australia Australian Communications and Media |
Authority (ACMA)

Hong Kong | Office of the Telecommunication Authority I
(OFTA)

Korea Ministry of Information and Communication I
Radio Research Laboratory (RRL) uS0159

Singapore Infocomm Development Authority (IDA) I

Taiwan National Communications Commission (NCC) I
Bureau of Standards, Metrology and Inspection
(BSMI) I
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DOCUMENT HISTORY

Document History

Revision Date Comments
Draft
Rev A 14th July 2009 Initial release.
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2. TEST RESULT CERTIFICATE
Manufacturer: Zebra Technologies Corp Tested By: MiCOM Labs, Inc.
333 Corporate Woods Parkway 440 Boulder Court
Vernon Hills Suite 200
[llinois 60061, USA Pleasanton
California, 94566, USA
EUT: WhereCall IV PLC Telephone: +1 925 462 0304
Model: TFF-2220 Fax: +1 925 462 0306
S/IN: 0039021755 / 0039021753
Test Date(s):  22nd - 26th June 2009 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part15.247 & IC RSS-210 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:
1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.
3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]

CERTIFICATE #2381.01
%/ﬁ' / VQHQL

Graemeﬁrlev ortlon Hurst
Qualit Man er MiCOM Labs, regident & CEO MiCOM Labs, Inc.

Inc.
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3. REFERENCES AND MEASUREMENT UNCERTAINTY

3.1. Normative References

Ref. | Publication Year Title
(i) FCC 47 CFR Part | 2007 Code of Federal Regulations
15.247
(i) Industry Canada | Issue 7 Low Power License-Exempt
RSS-210 June 2007 Radiocommunication Devices (All Frequency
Bands)
(iii) Industry Canada | Issue 2 General Requirements and Information for the
RSS-Gen June 2007 Certification of Radiocommunication
Equipment.
(iv) ANSI C63.4 2003 American National Standards for Methods of

Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz

(v) CISPR 22/ Edition 5.2 Limits and Methods of Measurements of Radio
EN 55022 2006-03 Disturbance Characteristics of Information
Technology Equipment

(vi) M 3003 Edition 1 Expression of Uncertainty and Confidence in
Dec. 1997 Measurements

(vii) | LAB34 Edition 1 The expression of uncertainty in EMC Testing
Aug 2002

(viii) | ETSITR 100 028 | 2001 Parts 1 and 2

Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment

characteristics
(ix) A2LA 14" Reference to A2LA Accreditation Status — A2LA
September Advertising Policy

2005

3.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References section
of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028 Parts 1
and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in accordance
with UKAS document M 3003 listed in the Normative References section of this report.
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4. PRODUCT DETAILS AND TEST CONFIGURATIONS

4.1. Technical Details

Details | Description
Purpose: | Test of the WhereNet WhereCall IV to FCC Part
15.247 and Industry Canada RSS-210 regulations as
a Class |l Permissive Change.
Applicant: | As Manufacturer
Manufacturer: | Zebra Technologies Corp

333 Corporate Woods Parkway
Vernon Hills
lllinois 60061, USA

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

ETSD18-A2 Rev A

Date EUT received:

22nd June 2009

Standard(s) applied:

FCC 47 CFR Part15.247 & IC RSS-210

Dates of test (from - to):

22nd - 26th June 2009

No of Units Tested: | 2
Type of Equipment: | DSSS/O0K/802.11b RFID Active Tag
Manufacturers Trade Name: | WhereCall IV
Model: | TFF-2220

Location for use:

Indoor/Outdoor use

Declared Frequency Range(s):

2400 - 2483.5 MHz

Type of Modulation:

DSSS, OOK, CCK

Declared Nominal Output Power:

DSSS: +13 £ 1.5 dBm
OOK: -1.5+1.5dBm
802.11b: +10 + 1.5 dBm

EUT Modes of Operation:

DSSS, OOK, 802.11b

Transmit/Receive Operation:

Time Division Duplex

Rated Input Voltage and Current:

3.6 Vdc, 200 mA

Operating Temperature Range:

Declared range -40 to +85°C

ITU Emission Designator:

DSSS - 67M3W7D
OOK - 10M3W7D
802.11b — 15M9W7D

Microprocessor(s) Model:

Integrated LEON SPARC

Clock/Oscillator(s):

32.768 kHz, 44.00 MHz

Frequency Stability: | £20 ppm
Equipment Dimensions: | 4.7” x 3.0” x 1.6”
Weight: | 170 grams

Primary function of equipment:

RFID and real time local positioning and tracking
device
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4.2. Scope of Test Program

The WhereCall IV, WhereCall IV PLC and WhereCall IV IT (Installation Tool) models are
identical. The WhereCall IV has an integral call button built into it’s front panel, the WhereCall
IV PLC has a remote call button that plugs via a cable into the front panel.

All conducted testing and radiated testing was performed on the WhereCall IV PLC as this
configuration represents the worst case for conducted and radiated emissions.

The WhereCall IV / WhereCall IV PLC / WhereCall IV IT have three modes of operation which
are not operating simultaneously;

- DSSS: 2,441.75 MHz

- OOK: 2,446.519 MHz

- 802.11b: 2,412 — 2,262 MHz
WhereCall IV

II-IIIIIll'IHlli!ll1\lll\‘.‘.l\\l‘.‘.\\

Omm S0mm 100mm 150mm 200mm 250mm

MiC:

opening wireless markets

—

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

?/_ILC/Q?VI labs e

Issue Date:
Page:

WhereCall IV

FCC 47 CFR Part15.247 & IC RSS-210
ETSD18-A2 Rev A

14th July 2009

12 of 86

WhereCall IV (continued)

é" Made in the usaol Ce€
¥ Zebra
. ZebraTechnologies Corporation

PIN: TFF-2220-00AA
 WhereCall IV
. Model: TFF-2220

Made in the U
imported compsr&?a';a

G

Zebra Technologies Corporation

P/N: TFF-2220-00AA
- WhereCall IV

Model: TFF-2220

IC: 3798B-TFF2000
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WhereCall IV PLC

100mm 150mm 200mm

IC/R/l Labs

opening wireless markets

 Tested to Comply
with FCC Standards
RIS C€

& ZebraTechnologies Corporation

PIN: TFF-2221-00AA
WhereCall IV PLC

Model: TFF-2220

IC: 3798B-TFF2000

FCC ID: I2BTFF-2000-00AA
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WhereCall IV PLC (continued)

c Tested to Comply
vith FCC Standards

Made in the USA of
Imported Components ce

| Zebra Technologies Corporation

| PIN: TFF-2221-00AA
'\ WherecCall IV PLC

- Model: TFF-2220
 IC: 3798B-TFF2000 SN
_Fcc ID: l28TFF-2000-00AA —

B J: — e
y e J! e a3 e T .
:.,.1."(«)’ S LA A T e S0 N SHE S, B T

WhereCall IV IT
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WhereCall IV IT (continued)

wwc«m
mmm

i . é?nuw%.CE

. ZebraTechnologies Corporation
PIN: TFF-2222-00AA
WhereCall IV IT 2
Model: TFF-2220 E
IC: 3798B-TFF2000 ] 6

| FCC ID: I28TFF-2000-00AA

c Tested to Comply.
with FCC Standards

imporied Components C €

Zebra Technologies Corporation

P/N: TFF-2222-00AA
WhereCall IV IT
Model: TFF-2220
IC: 3798B-TFF2000
: Fcc ID I28TFF—2000-00AA
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WhereCall IV RFID Assembly - Top

WhereCall IV RFID Assembly - Bottom
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WhereCall IV PIC Assembly - Top

WhereCall IV PIC Assembly - Bottom
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4.3. Equipment Model(s) and Serial Number(s)

Type (EUT) | Equipment Description | Model No. Part Number Serial No.
Support (Manufacturer and
Product Name)
EUT WhereCall IV PLC TFF-2220 TFF-2221-00AA | 0039021755
(Conducted EUT)
EUT WhereCall IV PLC TFF-2220 TFF-2221-00AA | 0039021753
(Radiated EUT)
Support Dell Laptop LATITUDE Not Available Not Available
Location WhereNet Location LOS-4100 MO09350503A09 | PO00177
Sensor Sensor LOS-4100

4.4. Antenna Details

Antenna Type Gain Manufacturer Model No. Serial
(dBi) No.
Inverted F -1.0 WhereNet 10370 --

45. Cabling and I/O Ports

Number and type of I/O ports
WhereCall IV PLC:
e Cable with remote button activation on PLC model.
Wherecall IV:
e No ports
Wherecall IV IT

e No ports
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4.6. Test Configurations

Matrix of test configurations

Operational | # Operating | Nominal Frequencies
Mode Channel(s) | Tx Pwr (MH2z)
(dBm)
DSSS 1 +13.0 2441.75
OOK 1 -1.5 2446.519
802.11b 3 +10.0 2412, 2437, 2462

Only worst case plots are provided for each test parameter are identified within this report.
Plots not included are held on file by the test laboratory and available upon request with client
permission.

There were two RFID tags used for test purposes;
1) Conducted testing — WhereCall PLC with 100% duty cycle; Conducted testing
required modification (i.e. soldering an SMA connector) to the pcb; No switch

cable attached.

2) Radiated testing — WhereCall IV PLC with 100% duty cycle; Switch cable
connected during testing.

4.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:

NONE

4.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

NONE
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5. TEST SUMMARY

List of Measurements

The following table represents the list of measurements required under the FCC CFR47 Part
15.247 and Industry Canada RSS-210 and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition Result Test
Report
Section
15.247(a)(2) 6 dB and >=500 kHz Conducted | Complies 51.1
99 %
A8.2(1
8.2(1) Bandwidths
4.4
15.247(b)(3) Peak Output | Shall not exceed Conducted | Complies 51.2
15.31(e) Power 1w
Voltage
A8.4(4
@) Variation Variation of
supply voltage
85 % -115 %
15.247(e) Peak Power Shall not be Conducted | Complies 51.3
A8.2 Spectral greater than
) Density +8 dBm in any
3 kHz band
15.247(d) Spurious The radiated Conducted | Complies 514
Emissions emission in any
15.205/
(30MHz - 100 kHz of out-
15.209 26 GHz) band shall be at
A8.5 least 20 dB below
29 the highest in-
: band spectral
4.7 density
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List of Measurements (continued)

The following table represents the list of measurements required under the FCC CFR47 Part
15.247, Industry Canada RSS-210, and

Section(s) Test Items Description Condition Result Test
Report
Section
15.247(d) Radiated Restricted Bands | Radiated Complies 5.1.5
15.205 / Emissions
15.209
A8.5
2.2
2.6
Transmitter Emissions above Complies 5.15.1
Radiated 1 GHz
Spurious
Emissions,
Peak
Emissions,
Band Edge
Industry Receiver Emissions above Complies 5.15.2
Canada only | Radiated 1 GHz
Spurious
Emissions
15.205/ Radiated Emissions Radiated Complies 5.1.5.3
Spurious <1 GHz (30M-
15.209
Emissions 1 GHz)
2.2
15.207 AC Wireline Conducted Conducted Not 5.1.6
Conducted Emissions Applicable
Emissions Device dc
150 kHz— powered
30 MHz

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test configuration,
monitoring methodology and associated pass/fail criteria
Note 3: Appendix A - Equipment Modifications highlights the equipment modifications that were
required to bring the product into compliance with the above test matrix
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6. TEST RESULTS

6.1. 6dB and 99 % Bandwidth

FCC, Part 15 Subpart C §15.247(a)(2)
Industry Canada RSS-210 §A8.2
Industry Canada RSS-Gen §4.4

Test Procedure
The bandwidth at 6 dB and 99 % is measured with a spectrum analyzer connected to the
antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency. The analyzer was set for a 6 dB resolution bandwidth filter during this
measurement.

Test Measurement Set up

30dB Att'n

EUT 16dB Coupler [ Spectrum
| I |
Analvzer

Power Meter
and Sensor

Measurement set up for 6 dB and 99 % bandwidth test
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Measurement Results for 6 dB and 99 % Operational Bandwidth(s)
Ambient conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS - DSSS

Center Frequency 6 dB Bandwidth 99 % BW

(MH2) (MHZz) (MH2)

2441.75 22.5451 65.2305

Delta 1 [T1] RBW 100 kHz RF Att 30 dB

Ref Lvi -0.00 dB VBW 100 kHz

30 dBm 22.54509018 MHz SWT 20 s unit dBm
3 13.1 dB Offset v [T1] -8.92 dBn
2.43047745 GHz

2 ALl [TI] —0.00 dB
242 .54509018 MHz

1 OPE 65.23046092 MHz
VT1 [T1] -23.67 dBn

2.41604860 GHz
G VT2 ITI] —27-20 dBn

D1 -4.35 dBm

1 1 2.48127/906 GHZ
1 ool o oc oo %VM% Vol [T1] -4.35 dBn]
2.44159970 GHz

[}
®

He
[

™|

- h

4 A AN W

-5

-6

F2
F1
-70
Center 2.44175 GHz 15 MHz/ Span 150 MHz
Date: 22_JUN.2009 13:26:23

6 dB and 99% Bandwidth
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TABLE OF RESULTS — OOK

Center Frequency 6 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
2446.519 1.7635 13.1463
Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 2.81 dB VBW 1 MHz
30 dBm 1.76352705 MHz SWT 20 s unit dBm
30
13.1 dB Offset vq [T1] -5.38 dBm
2.44557712 GHz
20 ALlITT] .81 dB
1.76352705 MHz
10 OP¥ 13.14629259 MHZ|
VT1 [T1] -24_.78 dBn
' b1 2.209 dBm < 2 44036670 GHz
0 /I
./ VTP ITI] —23.65 dBn
D2 |-3.791 dBm \\\ 2.45351299 GHZ
_10 vV2|[T1] 2.21 dBn
// \\\\x 2.44653904 GHz
~20 L —— / ™ iz
-30
-40
-50
-60
F2
F1
-70
Center 2.446519 GHz 2 MHz/ Span 20 MHz
Date: 22_.JUN_2009 13:42:19

6 dB and 99% Bandwidth
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TABLE OF RESULTS —-802.11B

Center Frequency 6 dB Bandwidth 99 % BW
(MH2) (MHZz) (MH2)
2412 11.7836 16.9138
2437 11.7836 16.9940
2462 11.9439 17.2345
Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvli 0.83 dB VBW 1 MHz
30 dBm 11.78356713 MHz SWT 20 s unit dBm
30
13.1 dB Offset Yi|[T1] -1.31 dBn
2.40602806 GHz
20 Al TTII 83 dB
11.78356713 MHZ
10 OP¥F 16.91382766 MHZ
. é VT1 [T1] -1Q.53 dBnm
D1 4. B
529 dBm D S ! 2.40346293 GHz
0 D2 |-1.471 laBm Y YT T —I1- 0z dB
/JWV 2.42037675 GHz
10 LE) v oYEril 4.53 dBn]
/ 2.41300200 GHZz
-20 /\,\\\/ \\’///—"H\f\(\
-30
-40
-50
-60
F2
F1
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 22.JUN.2009 13:46:39

2412 MHz 6 dB and 99% Bandwidth
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802.11b (continued)

Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvli 0.20 dB VBW 1 MHz
30 dBm 11.78356713 MHz SWT 20 s unit dBm
30
13.1 dB Offset vi1|[T1] -1.32 dBn
2.43119838 GHz
20 ALIITT] ~20 dB
11.78356713 MHz
” OPE 16.99398798 MHz
01 4 do6 dem é VTl [T1] -109.19 dBnf
1 /,J””_\’“‘““\p\\ 1 2.42838277 GHz
0 D2 [-1.194 [aBm 7 ~ Y VTP T1] 1065 dBn
//*/ K*\\ 2.44537675 GHz
10 15 v 2\Fra] 4.81 dBn]

2.43800200 GHz

TV v

-30

-40

-50

-60

F2
F1

-70

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 22_.JUN.2009 13:49:55

2437 MHz 6 db and 99 % Bandwidth

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




"/wfﬁﬁ§? Title:

M ahs o

WhereCall IV

FCC 47 CFR Part15.247 & IC RSS-210
ETSD18-A2 Rev A

Issue Date: 14th July 2009
Page: 28 of 86
802.11b (continued)
Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl -0.16 dB VBW 1 MHz
30 dBm 11.94388778 MHz SWT 20 s unit dBm
30
13.1 dB Offset vi1|[T1] -0.73 dBn
2.45602806 GHz
20 AlTTI] —0.16 dB
11.94388778 MHZ
10 OPB 17.23446894 MHZ
b1 4.d06 dB § VTl [T1] -109.41 dBn
— - m
1 /,df’”\’”’“““»\\i 1 2.45330261 GHZ
0 DZ [-1.194 [dBm ~ A e B e B 1119 dBn
/’j 2.47053707 GHz
_10 &/ voNZri] 4.81 dBn
2.46300200 GHz
_20/_/\/\ \\,\\/ \V//,/\\
-30
-40
-50
-60
F2
F1
=70
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 22.JUN.2009 13:51:40

2462 MHz 6 dB and 99% Bandwidth
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Specification

Limits

§15.247 (a)(2) & RSS-210 §A8.2(1)
The minimum 6 dB bandwidth shall be at least 500 kHz.

Occupied Bandwidth When an occupied bandwidth value is not
specified in the applicable RSS, the transmitted signal bandwidth to be reported is to be its
99% emission bandwidth, as calculated or measured.

6 dB Bandwidth Where indicated, the 6 dB bandwidth is measured at
the points when the spectral density of the signal is 6 dB down from the in —band spectral
density of the modulated signal, with the transmitter modulated by a representative signal.

Laboratory Measurement Uncertainty for Spectrum Measurement

| Measurement uncertainty | +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-03 ‘Measurement of RF
Spectrum Mask’
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6.2. Peak Output Power

FCC, Part 15 Subpart C §15.247(b)(3), §15.31(e)
Industry Canada RSS-210 §A8.4(4)

Test Procedure

The transmitter terminal of EUT was connected to the input of the spectrum analyzer set to
measure peak power. The resolution filter bandwidth was set to 6 dB, peak detector selected
and the analyzer built-in power function was used to measure peak power over the 99 %
bandwidth. Initial measurements were employed to define which data rate provided the
highest output power. Measurements were made while EUT was operating in a continuous
transmission mode i.e. 100 % duty cycle at the appropriate center frequency.

Test Measurement Set up

30dB Att'n
| Spectrum
| B

Analvzer

EUT 16dB Coupler

Power Meter
and Sensor

Measurement set up for Transmitter Peak Output Power

Antenna Type Gain (dBi) Antenna Max. Allowable Maximum
Gain >6dBi Peak Power EIRP
(dB) (dBm) (dBm)
Integral -1.0 No 30 36
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Ambient conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS — DSSS

Center Frequency 99% Measurement Peak Power EIRP
(MHZz) Bandwidth (MHZz) (dBm) (dBm)
2441.75 65.2300 +16.52 +15.52
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 7.57 dBm VBW 1 MHz
33.1 dBm 2.44190030 GHz SWT 5 ms unit dBm
Sgéé 13.1 B Offset '1 {Tl] 757 dB

2.44190030 GHz
CH |AWR 1§.52 dBm
CH |BW g§5.23000000 MHZzZ|

20

10

o el
4 M,
! ML cui,
RN

-30|

-40
-50
-60| CcO
Cco
-66.9
Center 2.44175 GHz 15 MHz/ Span 150 MHz
Date: 22_JUN.2009 16:05:39

2441.75 MHz Peak Power (dBm)
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TABLE OF RESULTS — OOK
Center Frequency 99% Measurement | Peak Power EIRP
(MHZz) Bandwidth (MHZz) (dBm) (dBm)
2446.519 13.1460 +0.07 -0.93
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -0.90 dBm VBW 1 MHz
33.1 dBm 2.44655908 GHz SWT 5 ms unit dBm
33.1
30 —13.1 dB Offset vy FF3 8-96—dbBr
2.44655908 GHZ
20 CH |PWR g.07 dBm
CH |BW 13.14600000 MHz
10|
0
=10
=20 "// \\
~30 J\W N/J \L\'\*\k. M
IWIRSINE e Al g
-40
=50
-60 cO
co
-66.9
Center 2.446519 GHz 4 MHz/ Span 40 MHz
Date: 22_JUN.2009 16:08:10

2446.519 MHz Peak Power (dBm)
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TABLE OF RESULTS - 802.11b
Center Frequency 99%Measurement Peak Power EIRP
(MHZz) Bandwidth (MHZz) (dBm) (dBm)
2,412 16.9140 +13.39 +12.39
2,437 16.9940 +13.14 +12.14
2,462 17.2340 +13.37 +12.37
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 5.05 dBm VBW 1 MHz
30 dBm 2.41300200 GHz SWT 5 ms unit dBm
%9 13.1 dB Offset v [T1] 5_05 dBn
2.41300200 GHZ
20 CH{PWR 13.39 dBm
CH |BW 16.91400000 MHZ]
10
1
f’\ﬂh
_10 // \
-20 /A\\\/ \\// N
-30
-40
-50
-60
co
co
=70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 22_JUN.2009 14:02:39

2,412 MHz 802.11b Peak Power (dBm)
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y

802.11b (continued)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 4.82 dBm VBW 1 MHz
30 dBm 2.43800200 GHz SWT 5 ms Unit dBm
30
13.1 dB Offset v1 [T1] 4.82 dBm
2.43800200 GHz
20 CH{PWR 13.14 dBm
CH |BW 16.99400000 MHz
10
1
-10 .

-20 o \

-40
-50
-60
ICO
CO
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 22_JUN_2009 14:10:48

2,437 MHz 802.11b Peak Power (dBm)
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802.11b (continued)

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 4.98 dBm VBW 1 MHz
30 dBm 2.46300200 GHz SWT 5 ms unit dBm
30
13.1 dB Offset v1 [T1] 4.98 dBn
2.46300200 GHZ
20 CHRWR T3-37 dBm
CH |BW 17.23400000 MHZ
10
1
° /f d \\
“10 /
-20 Py AN\

-30

-40

-50

-60

Cco

-70

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 22_.JUN.2009 14:13:31

2,462 MHz 802.11b Peak Power (dBm)
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Supply Voltage Variation

The supply voltage was varied 15% between 3.06 Vdc and 3.96 Vdc. The system operated
as intended at either extreme with no change in the above measurement bandwidths.
Specification

Limits

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed
the following:

815.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-
2483.5 MHz and 5725-5850 MHz bands: 1.0 watt.

§15.31 (e) For intentional radiators, measurements of the variation of the input power or the
radiated signal level of the fundamental frequency component of the emission, as
appropriate, shall be performed with the supply voltage varied between 85% and 115% of
the nominal rated supply voltage. For battery operated equipment, the equipment tests
shall be performed using a new battery.

8§ RSS-210 A8.4(4) For systems employing digital modulation techniques operating in the
902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz bands the maximum peak conducted
power shall not exceed 1 watt.

Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-01 ‘Measuring RF Output
Power’
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6.3. Peak Power Spectral Density

FCC, Part 15 Subpart C §15.247(e)
Industry Canada RSS-210 §A8.2

Test Procedure

The transmitter output was connected to a spectrum analyzer and the maximum level in a

3 kHz bandwidth was measured. A peak value was found over the full emission bandwidth
and the frequency span reduced to obtain enhanced resolution. Sweep time => span / 3 kHz
with video averaging turned off. The Peak Power Spectral Density is the highest level found
across the emission in a 3 kHz resolution bandwidth. Spectrum analyzer settings:

Test Measurement Set up

30dB Att'n

EUT 16dB Coupler 1 Spectrum
|

Analyzer

Power Meter
and Sensor

Measurement set up for Peak Power Spectral Density

Measurement Results for Peak Power Spectral Density

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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TABLE OF RESULTS - DSSS

Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MHZz) (MH2)
2,441.75 2,441.52 -12.22 +8 -20.22
Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref LvI -12.22 dBm VBW 10 kHz
30 dBm 2.44151854 GHz SWT 350 s unit dBm
30
13.1 dB Offset vq [T11] ~-12.22 dBnl
2.44151854 GHZ
20
10
L D1 8 dBm
0
-10 ‘1'
-20
-30
-40 N}H b Jn
o W W b«
-60
-70
Center 2.4416498 GHz 100 kHz/ Span 1 MHz
Date: 22_JUN.2009 14:50:42

DSSS Peak Power Spectral Density
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TABLE OF RESULTS — OOK
Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MHZz) (MH2)
2,446.519 2446.50 -6.47 +8 -14.47
Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref LvI -6.47 dBm VBW 10 kHz
30 dBm 2.44650297 GHz SWT 350 s unit dBm
%9 13.1 dB Offset v1|[T1] -6.47 dBn
2.44650297 GHz
20
10
L D1 8 dBm
0
1
\4
-10 .
By T
s U\/V\f\/www W\/\N\Nu o
e MM
-60
=70
Center 2.446491944 GHz 100 kHz/ Span 1 MHz

Date: 22_.JUN.2009 14:42:32

OOK Peak Power Spectral Density
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TABLE OF RESULTS - 802.11b
Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MHZz) (MH2)
2,412 2412.59 -11.99 +8 -19.99
2,437 2437.59 -11.78 +8 -19.78
2,462 2462.59 -11.75 +8 -19.75
Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvli -11.99 dBm VBW 10 kHz
30 dBm 2.41259419 GHz SWT 350 s unit dBm
30
13.1 dB Offset v1 [T1] -11.99 dBn
2.41259419 GHz
20
10
D1 8 dBm
0
-10 1
-20
-30
-40
-50
-60
-70
Center 2.413002004 GHz 100 kHz/ Span 1 MHz
Date: 22_JUN.2009 15:00:41

2,412 MHz 802.11b Peak Power Spectral Density
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802.11b (continued)

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -11.78 dBm VBW 10 kHz
30 dBm 2.43759419 GHz SWT 350 s unit dBm
30
13.1 dB Offset VY1 [T1] -11.78 dBn
2.43759419 GHZz
20|
10
I D1 8 dBm
0
-10 L
-20
-30
-40
-50
-60
-70
Center 2.438002004 GHz 100 kHz/ Span 1 MHz
Date: 22_JUN.2009 15:09:30

2,437 MHz 802.11b Peak Power Spectral Density
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802.11b (continued)

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvi -11.75 dBm VBW 10 kHz
30 dBm 2.46259218 GHz SWT 350 s unit dBm
30
13.1 dB Offset v1 [T1] -11.75 dBn
2.46259218 GHZ
20
10
D1 8 dBm
0
-20
-30
-40
-50
-60
-70
Center 2.463002004 GHz 100 kHz/ Span 1 MHz
Date: 22_JUN.2009 15:17:20

2,462 MHz 802.11b Peak Power Spectral Density
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Specification

Peak Power Spectral Density Limits

815.247(e) For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than +8 dBm in any 3 kHz band
during any time interval of continuous transmission

RSS-210 §A8.2(2) The transmitter power spectral density (into the antenna) shall not be
greater than +8 dBm in any 3 kHz band during any time interval of continuous transmission
or over 1.0 second if the transmission exceeds 1.0 second duration.

Laboratory Measurement Uncertainty for Spectral Density

| Measurement uncertainty | +1.33dB |
Traceability
Method Test Equipment Used

Measurements were made per work | 0138, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-01 ‘Measuring RF
Output Power’
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6.4. Conducted Spurious Emissions

FCC, Part 15 Subpart C §15.247(d); 15.205; 15.209
Industry Canada RSS-210 §A8.5, §2.2
Industry Canada RSS-Gen 4.7

Test Procedure
Conducted emissions were measured at a limit of 20 dB below the highest in-band spectral
density measured with a spectrum analyzer connected to the antenna terminal. Emissions at

the band edge were measured and recorded. Measurements were made while EUT was
operating in transmit mode of operation at the appropriate center frequency.

Test Measurement Set up

Att'n
EUT —1 Spectrum
Analvzer

Band-edge measurement test configuration

Measurement Results of Conducted Spurious Emissions
Ambient conditions.

Temperature: 17 to 23 °C  Relative humidity: 31 to 57 %  Pressure: 999 to 1012 mbar

Conducted Band-Edge Results

Measurements were performed with the transmitter tuned to the channel closest to the band-
edge being measured. All emissions were maximized during measurement. Limits which
were derived from the band-edge measurements provided below are drawn on each plot.
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To: FCC 47 CFR Part15.247 & IC RSS-210
Serial #: ETSD18-A2 Rev A

TABLE OF RESULTS - DSSS

Center Band edge Limit (20 dB below peak Amplitude @ | Margin
Frequency Frequency of fundamental) (dBm) Band edge (dB)
(MH2) (MHz) (dBm)
2,441.75 2,400 -23.56 -27.92 -4.36
2,441.75 2,483.5 -23.56 -25.20 -1.64
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvli —-27.92 dBm VBW 300 kHz
33.1 dBm 2.40000000 GHz SWT 30 ms unit dBm
Sgéé 13.1 dB Offset e 2%-92 Bl
2.4p000000 GHz
20 V2|[T1] -3.56 dBn
2.44187024 GHZ
V3| [T1] -25_.20 dBn
10 2.48350000-GHz=
O 4q
- D1 -3.56 dBm d
10 My A
M \ u%
=20 A U
D2 |-23)56 dBm—k 1 3
-30 Aw:q? P N \ l\v_tv‘
L W
a0}/ W
-50
-60 E2
F1
-66.9

Center 2.44175 GHz

12 MHz/

Date: 22_.JUN.2009 16:16:00

Span 120 MHz

DSSS Conducted Spurious Emissions at the 2,400 & 2483.5 MHz Band Edge(s)
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TABLE OF RESULTS — OOK

Center Band edge Limit (20 dB below peak Amplitude @ | Margin
Frequency Frequency of fundamental) (dBm) Band edge (dB)
(MH2) (MHz) (dBm)
2,446.519 2,400 -26.57 -44.35 -17.78
2,446.519 2,483.5 -26.57 -41.14 -14.57
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi -44.35 dBm VBW 300 kHz
33.1 dBm 2.40000000 GHz SWT 30 ms Unit dBm
33:;, 13.1 B Offset A &) 13 A 35 &b
> 40000000 GHz
5 V2I[T1] -6.56 dBn
D 44663924 GHZ
V3| [T1] -41 .14 dBn
1 > 48350000 GHZ|
D1 -6.867 dBm ¥
-1
-2
D2 |426.567| dBm
3 |
_4 u‘flklr \VA"MI uli 3
AN M AR AU U AMA A ot st
-5
-6 E2
F1
-66._.9
Center 2.446519 GHz 12 MHz/ Span 120 MHz
Date: 22.JUN.2009 16:13:07

OOK Conducted Spurious Emissions at the 2,400 & 2483.5 MHz Band Edge(s)
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Table of Results — 802.11b

Center Band edge Limit (20 dB below peak Amplitude @ | Margin
Frequency Frequency of fundamental) (dBm) Band edge (dB)
(MH2) (MHz) (dBm)
2412 2,400 -18.93 -29.65 -10.72
2462 2,483.5 -18.51 -46.41 -27.90
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -29.65 dBm VBW 300 kHz
23.1 dBm 2.40000000 GHz SWT 30 s unit dBm
Zgéé 13.1 db Offset 3R 29-65—dB
2.40000000 GHz
10 V2| [T1] -22.27 dBn
2.40269739 GHz
V3| [T1]
o=D1 1.066 dBm
-10
20 D2 |-18.934 dBm
-30
-40 Aj
B PV I WYY TV YL VY e Car
-60
=70
A1
-76.9

Start 2.31 GHz

Date:

22 _.JUN.2009

15:44:-35

11.2 MHz/

Stop 2-.422 GHz

802.11b Conducted Spurious Emissions at the 2,400 MHz Band Edge
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Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvli -46.41 dBm VBW 300 kHz
23.1 dBm 2.48350000 GHz SWT 30 s unit dBm
23;} 13.1 db Offset 3P 46—41—6iBh
2.48350000 GHZ
10 V2| [T1] -20.91 dBn
2.45276954 GHZ
V3|[T1] 1.49 dBm

3
O—Dl 1.491 dBpmy Y

SWIN

D2 |-18.509| dBm

|

) \/ U \
~40 l\l
U \A\(‘
y
= R T T
-60
=70
F1
-76.9
Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Date: 22_.JUN.2009 15:26:19

802.11b Conducted Spurious Emissions at the 2483.5 MHz Band Edge
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Spurious Emissions (1-26 GHz)

TABLE OF RESULTS — DSSS

Channel Centre Start Stop Maximum Limit | Margin
Frequency Frequency(MHz) | Frequency Emission (dBm) | (dB)
(MH2) (MH2) Observed
(dBm)
2441.75 1,000 26,000 -47.08 -23.54 | -23.54
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -3.54 dBm VBW 300 kHz
23.1 dBm 2.42402806 GHz SWT 6.6 s unit dBm
23.1,
20—13.1 dB Offset Y3 FFiy G-54—eBsn
2.42402806 GHz
10 V2 |[T1] -47.08 dBn
21.68034068 GHz
0 T
- D1 -3Y/54 dBm
-10
-20
D2||-23.54 [dBm
-30
-40
2
-50 | Awl/\j\l I XJ’\M L
-60
-70
-76.9
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
Date: 22_JUN.2009 15:51:17

DSSS Conducted Spurious Emissions 1,000 MHz to 26,000 MHz
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TABLE OF RESULTS — OOK
Channel Centre Start Stop Maximum Limit | Margin
Frequency Frequency(MHz) | Frequency Emission (dBm) | (dB)
(MHz) (MHz) Observed
(dBm)
2446.519 1,000 26,000 -47.21 -24.01 | -23.20
Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref LvIi -4.01 dBm VBW 300 kHz
23.1 dBm 2.42402806 GHz SWT 6.6 s unit dBm
23é1 13.1 dB Offset A 21 EEE o1 dB#
2.42402806 GHz
1 V2|[T1] -47.21 dBn
6.84777555 GHz
0 1
I D1 -4Y/01 dBm
-10]
-20]
D2]|-24 .01 |dBm
-30)
-40
2
_50 I\I\JXI Al g HAAAM,
IR AR e MRV WPV (TR YT Ui
-60]
=70
-76.9
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 22_JUN.2009 15:47:03

OOK Conducted Spurious Emissions 1,000 MHz to 26,000 MHz
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TABLE OF RESULTS —-802.11B

Channel Centre Start Stop Maximum Limit | Margin
Frequency Frequency(MHz) | Frequency Emission (dBm) | (dB)
(MHz) (MHz) Observed
(dBm)
2,412 1,000 26,000 -46.15 -19.40 | -26.75
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 0.60 dBm VBW 300 kHz
23.1 dBm 2.37198397 GHz SWT 60 s unit dBm
23.1,
20—13-1 dB Offset AR 8-60—dBr
2.37198397 GHz
10 Vo|[T1] -4 .15 dBn
6.69164329 GHz
1
o=D1 0¥ dBm
-10
-20 D241-19 4 dBm
-30
-40
2
-50 | (‘M{th S W gt ‘"\’\/k. \I\/W"\\I"" "A,WW\,_VA‘;’_VAN/';
-60
-70
-76.9
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 22_JUN.2009 15:42:26

802.11b 2,412 MHz Conducted Spurious Emissions 1,000 MHz to 26,000 MHz
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TABLE OF RESULTS - 802.11B
Channel Centre Start Stop Maximum Limit | Margin
Frequency Frequency(MHz) | Frequency Emission (dBm) | (dB)
(MH2) Observed
(dBm)
2,437 1,000 26,000 -46.43 -18.51 | -27.92
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 1.49 dBm VBW 300 kHz
23.1 dBm 2.42402806 GHz SWT 60 s unit dBm
2353 13.1 db Offset 3P F—49—elBn
2.42402806 GHz
10 V2| [T1] -46.43 dBn
6.89981964 GHz
1
O—Dl 1.99 dBm
-10
20 D2||-18.51 [dBm
-30
-40
2
_50 ..VM,. NP T TR LAY,
W\W’ W VN AV e e
-60
-70
-76.9
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 22_JUN.2009 15:39:03

802.11b 2,437 MHz Conducted Spurious Emissions 1,000 MHz to 26,000 MHz
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TABLE OF RESULTS - 802.11B
Channel Centre Start Stop Maximum Limit | Margin
Frequency Frequency(MHz) | Frequency Emission (dBm) | (dB)
(MH2) Observed
(dBm)
2,462 1,000 26,000 -46.60 -19.59 | -27.01
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 0.41 dBm VBW 300 kHz
23.1 dBm 2.42402806 GHz sSwWT 60 s Unit dBm
2351 13.1 dB Offset Y31 priy s
2.42402806 GHz
1 V2|[T1] -46.60 dBn
6.69164329 GHz
1
D1 O 1 dBm
-1
—2 D211-19 _59 Bm
-3
-4
2
-5 Wﬂ.ﬁ/\‘x\a\; - L "\Jn\".VAA.AN A VST WAVA MWV\MWA \Acckrf
-6
-7
-76.9
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 22_JUN.2009 15:35:22

802.11b 2,462 MHz Conducted Spurious Emissions 1,000 MHz to 7,000 MHz
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Specification

Limits Band-Edge

Lower Limit Upper Limit Limit below highest level of
Band-edge Band-edge desired power
2,400 MHz 2,483.5 MHz >20dB

815.247(d) and RSS-210 §A8.5 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 radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits.

§15.247(d)

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

RSS-210 8A8.5 If the transmitter complies with the conducted power limits based on the use
of RMS averaging over a time interval, as permitted under section A8.4(4), the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Tables 2 and 3 is not required. In addition, radiated emissions which fall in the restricted
bands of Table 1 must also comply with the radiated emission limits specified in Tables 2 and
3.

The search for unwanted emissions shall be from the lowest frequency internally generated or
used in the device (local oscillator, intermediate of carrier frequency), or from 30 MHz ,
whichever is the lowest frequency, to the 5™ harmonic of the highest frequency generated
without exceeding 40 GHz.

Laboratory Measurement Uncertainty for Conducted Spurious Emissions

[ Measurement uncertainty | +2.37 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0158, 0193, 0252, 0313, 0314, 0070,
instruction WI-05 ‘Measurement of 0116, 0117.
Spurious Emissions’
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6.5. Radiated Emissions

6.5.1. Transmitter Radiated Spurious Emissions (above 1 GHz)

FCC, Part 15 Subpart C §15.247(d) 15.205; 15.209
Industry Canada RSS-210 §A8.5, §2.2, §2.6
Industry Canada RSS-Gen §4.7

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

The product was initially tested to find worst case orientation for the maximization of spurious
emissions. Worst case orientation was used for all emission testing.

Due to the battery drain as a result of the 100% duty cycle transmission the internal battery
was disconnected and an external power source (3.6 Vdc) was used.

Test Measurement Set up

Anechoic Chamber Measurement Area

Notch / —
1 3 Waveguide |—— Amplifier Spectrum

Filter Analvzer

Coaxial Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+ AF + CORR - FO
where: FS = Field Strength

R = Measured Spectrum analyzer Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

For example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss
of 1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss
of 1 dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0+1 =36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and puV/m (or uV) are done as:
Level (dBuV/m) =20 * Log (level (nV/m))

40 dBuV/m = 100 pV/m
48 dBuV/m = 250 pV/m

Ambient conditions.

Temperature: 17 to 23°C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency DSSS - 2441.75 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 13

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBuy Vasona by EMiSaft 20 un B9 1123 -
= [ et
ica
0. — Peak Limit
s + . — glremge Lt
|
Npeas Gipm
] Spec Dist 2m
e .-I-h-t +
—_ ey MH
00 . + El
00
0o
Frequency : hiHz
Lsing 25000
Radigted Emis=zions Template: 194mp RE 1-18 GHz hitec 30 fug
Filename: k:v:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica
Frequency | Raw | Cable Level | Measurement Hot | Azt | Limit | Margin | Pass
MHz | dBuV | Loss | 9BlaBuv|  Type | °|cm|Deg|dBuv| dB | /Fail [COMMeNts
2441.743 | 99.36 | 12.97 |-10.57|101.8 Peak \Y N/A | FUND

2395.916 | 72.64 | 12.95 |-10.56|75.03 Peak H| 98 |334| 54 |-10.84 |Pass| DCCF
2487.877 | 72.21|12.99 |-10.61| 74.6 Peak H| 98 |334| 54 |-11.27 |Pass| DCCF

Notes:

DCCF: Measurements performed with EUT set for 100% Duty Cycle. Manufacturer’s Declared
Operational Duty Cycle: 2.55%

Band edge measurement: Per FCC’s Digital Transmission Systems, Measurements and Procedures
Public Notice DA 00-705 Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum
Systems. Average value of emission is calculated by the following equation;

Peak value - 20 Log (duty cycle)
Operational duty cycle: 2.55% (ON 2.55 mS) where 100mS is the measurement period
Peak value - 20 Log (0.0255) = -31.87 dB
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Date 6/19/2009

Engineer CSB

Test Case ETSD18

Frequency DSSS - 2441.75 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 13

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBun Vasona by EMiSoft 26 Jun 09 09:30 -
— 1] Harizornitz
. pr —— [2] “Ertical
Tag ‘— Péak Limit
— glremge Lt
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. Spec Dist 2m
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Frequency : hiHz
00
13000 100000 120000
Radigted Emis=zions Template: 194mp RE 1-18 GHz hitec 30 fug

Filename: k:v:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica

Frequency | Raw | Cable | AF | Level | Measurement Pol Hgt | Azt | Limit | Margin | Pass

MHz | dBuV | Loss | dB | dBuv Type cm |Deg|dBuv| dB | /Fail [COMMeNts

4883.479 | 62.78 | 4.52 |-8.74| 58.56 Peak Max 114 | 181 74 | -15.44 | Pass

4883.479 | 60.96 | 4.52 |-8.74| 56.74 | Average Max 114 | 181 54 | -27.31 | Pass DCCF

732522 | 42.54 | 5.45 |-2.91| 45.08 | Average Max 112] 0 54 -8.92 | Pass

7325.22 556.54 | 5.45 |-2.91| 58.08 Peak Max 112] 0 74 | -15.92 | Pass

<|IIT|ITI<I<

9766.883 | 46.27 | 6.36 |-1.82| 50.81 Peak [Scan] 100| O | 81.8 | >20dB | Pass NRB

DCCEF: Applied Duty cycle correction factor of -31.87 dB

NRB: Non-Restricted Band emission, limit 20 dB below fundamental peak level.
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency OOK - 2446.519 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting in Firmware (OOK mode)

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dB ; 26 Jun 09 11:30 --
B/ Vasona by EMiSoft
= [
- (=]
0. — Peak Limit
o — E:-.remge Lt
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Npeas Bioapm
] Spec Dist 2m
00 P
&0
00 an
H
Wi
Frequency: hiHz
300
23100 2300
Radigted Bmis=zions _Template: 13Amp RE 1-13 GHz htec 30 Aug
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca
Frequency | Raw | Cable Level | Measurement Hgt | Azt | Limit | Margin | Pass
MHz | dBuv | Loss | 9BldBuv| Type | O cm|Deg|dBuv| dB | /rail [COMMeNtS
2446.693 | 91.81 | 12.98 |-10.57|94.21| Peak [Scan] | V| 100 N/A | FUND

2387.692 | 50.18 | 12.95 |-10.56|52.56| Peak [Scan] | H| 98 |360| 54 | -1.44 |Pass BE
2484.241 | 49.69 | 12.99 | -10.6 |52.08| Peak [Scan] | H| 98 |360| 54 | -1.92 |Pass BE
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To: FCC 47 CFR Part15.247 & IC RSS-210

Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency OOK - 2446.519 MHz

Antenna Model Integral Antenna; Inverted F; #10370

Power setting Power Setting in Firmware (OOK mode)

Test Max Emissions - Switch cable connected to EUT

Conditions Y Orientation (Top Facing Antenna - Horizontal)
dButy Vasona by EMiSaft 26 Jun 09 D937 -
— 1] Horizont:
. pr —— [2] “ertical
T — Paak Limit
— E:-.remge Lt
- 4 1]
b bk e Gipepm
. Spec Dist 3m
00 + H
A
o
=
20
Frequency: hiHz
100
10000 100000 150000
Radigted Bmis=zions Template: 134mp BRE 1-18 GHz hitec 30 Ao

Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth agll'nenca

Frequency | Raw | Cable |AF| Level | Measurement Hgt| Azt | Limit |Margin| Pass

MHz dBuV | Loss |dB | dBuV/m Type 70 cm [Deg | dBuVim| dB | /Fail

Comments

No emissions within 6 dB of AVG limit.
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Date 6/19/2009

Engineer CSB

Test Case ETSD18

Frequency 802.11b - 2412 MHz

Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBu Vasona by EMiSoft 26 Jun 0 1137 -
= [
ica
mo + — Peak Limit
- + — glremge Lt
+ 1]
s Gieapm
] Spec Dist 2m
00 PE
E00
a:u:u lmwh " HH
0o
Frequency : hiHz
k]
23100 25000

Radigted Emis=zions

Template: 194mp RE 1-18 GHz hitec 30 fug

Filename: k:v:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica

Frequency | Raw | Cable
MHz dBuV | Loss

Level | Measurement Pol Hgt | Azt | Limit | Margin | Pass

AiF gl dBuv Type cm |Deg | dBuvV | dB | /Falil

Comments

2411.283 | 95.84 | 12.96

-10.56|98.24 Peak 100 N/A | FUND

2386.465 | 42.03 | 12.95

-10.56|44.42 | Average Max 98 |159| 54 | -9.58 | Pass BE

2386.465 | 52.04 | 12.95

-10.56|54.43| Peak Max 98 [159| 74 |-19.57 | Pass BE

2497.136 | 49.2 13

I T T <

-10.61(51.59 Peak 98 |159| 54 | -2.41 |Pass BE
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency 802.11b - 2412 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBut Vasona by EMiSoft £6 Jun 09 0949 --
— 1] Horizont:
- pE ‘wertical
Tag ‘— Péak Limit
— glremge Lt
03 e isEpm
+ ¥ .. Spec Dist 2m
00
1]
0o
=0
m0
Frequency : hiHz
00
13000 100000 120000

Radigted Emis=zions Template: 194mp RE 1-18 GHz hitec 30 fug
Filename: k:v:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica

Frequency | Raw | Cable| AF | Level |Measurement Pol Hgt| Azt | Limit |Margin| Pass

MHz ~|dBuV | Loss | dB [dBuvim|  Type cm |Deg|dBuVim| dB | JFail |COMMeNts

4823.984 |59.75| 4.47 |-8.75| 55.48 | Peak Max 142|229 74 |-18.52|Pass

4823.984 |57.41| 4.47 |-8.75| 53.13 |Average Max 142|229 54 -0.87 |Pass

7236.814 [48.52| 5.43 |-2.47| 51.48 | Peak [Scan] 100| O | 78.24 |>20dB|Pass| NRB

< I <I<|<

9647.896 |45.76| 6.31 |-1.64| 50.43 | Peak [Scan] 100| 0 | 78.24 |>20dB|Pass| NRB

NRB: Non-Restricted Band emission, limit 20 dB below fundamental peak level.
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Date 6/19/2009

Engineer CSB

Test Case ETSD18

Frequency 802.11b - 2437 MHz

Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dButy Yasona by EMiSaft 268 Jun B3 AT -
= [ et
- (=]
0. = — Peak Limit
o — E:-.remge Lt
heas Elblgt%m
] Spec Dist 2m
00 PE
00
30 & " -
H
0o
Frequency: hiHz
=0
2300 25000
Radigted Bmis=zions _Template: 13Amp RE 1-13 GHz htec 30 Aug
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca
Frequency | Raw | Cable Level | Measurement Hot | Azt | Limit | Margin | Pass
MHz | dBuv | Loss | %BlaBuv|  Type | °|cm|Deg|dBuv| dB | /Fail [COMMeNtS
2436.032 | 96.72 | 12.97 |-10.57|99.13| Peak [Scan] | V N/A | FUND

2350.335 | 48.64 | 12.93 |-10.48|51.09| Peak [Scan] | H| 98 |360| 54 | -2.91 | Pass BE
2483.554 | 47.14 | 12.99 | -10.6 |49.53| Peak [Scan] | H| 98 |360| 54 | -4.47 |Pass BE

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




L ﬂ Title:  WhereCall IV

) A m:j ~ To: FCC 47 CFR Part15.247 & IC RSS-210
d S Serial # ETSD18-A2 Rev A
Issue Date: 14th July 2009

Page: 64 of 86

Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency 802.11b - 2437 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
d Buhy i 26 Jun 09 10:03 --
00 Yasona by EMiSof
— 1] Horizonit:
7 pp ol wertical
100 ' — Péak Limit
— E:-.remge Lt
- 4 1]
e e Gipepm
1 1 . Spec Dist 3m
00 + | AN
H
Tafn}
=
20
Frequency: hiHz
100
10000 100000 150000
Radigted Bmis=zions Template: 134mp RE 1-13 GHz hitec 30 Aug

Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

Frequency | Raw | Cable | AF | Level | Measurement Pol Hgt | Azt | Limit | Margin | Pass
MHz dBuV | Loss | dB | dBuv Type cm |Deg | dBuV | dB | /Fail

4873.978 | 57.03 | 4.51 |-8.75| 52.79 | Average Max 141|1226| 54 | -1.21 | Pass

4873.978 | 59.27 | 4.51 |-8.75| 55.03 | Peak Max 141|226 74 |-18.97 | Pass
7311.864 | 44.72 | 5.44 |-2.84| 47.32 | Average Max 99 |147| 54 | -6.68 |Pass
7311.864 | 52.58 | 5.44 |-2.84| 55.19 | Peak Max 99 |147| 74 |-18.81|Pass

Comments

TITI<|<
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o

Date 6/19/2009

Engineer CSB

Test Case ETSD18

Frequency 802.11b - 2462 MHz

Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dButy Yasona by EMiSaft 46 Jun 09 1202 -
= [ et
- (=]
1000 + — Peak Limit
o — E:-.remge Lt
4 1]
e Himpm
] Spec Dist 2m
00 PE
00
+ ++
00
1]
0o
+ * | Frequency: bHz
=0
2300 25000
Radigted Bmis=zions _Template: 13Amp RE 1-13 GHz htec 30 Aug
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca
Frequency | Raw | Cable Level | Measurement Hot | Azt | Limit | Margin | Pass
MHz | dBuv | Loss | %BlaBuv|  Type | °|cm|Deg|dBuv| dB | /Fail [COMMeNtS

2463.066 | 94.61 | 12.98 |-10.59|97.01| Peak [Scan] N/a | FUND

2364.526 | 49.11 | 12.94 |-10.562|51.54| Peak Max 98 | 156 | 74 |-22.46|Pass BE

2364.526 | 34.6 | 12.94 |-10.52|37.02| Average Max 98 |156| 54 |-16.98 | Pass BE

2495.719 |34.88| 13 |-10.61|37.26| Average Max 98 |273| 54 |-16.74|Pass BE

ITITIITIITI

2495719 |51.54| 13 |-10.61|53.93| Peak Max 98 |273| 74 |-20.07 | Pass BE
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency 802.11b - 2462 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT
Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBun/ Vasona by EMiSoft 26 Jun 09 10:18 --
— 1] Horizonit:
7 pp ol wertical
Tag "— Péak Limit
— E:-.remge Lt
e Npeas Gipm
b + . Spec Dist 3m
00 +
1
0o
=0
x
Frequency: hiHz
100
{000 0 10000 0 E000.0
Radigted Bmis=zions Template: 134mp RE 1-13 GHz hitec 30 Aug

Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

Frequency | Raw | Cable | AF | Level | Measurement Pol Hgt | Azt | Limit | Margin | Pass

MHz ~ | dBuV | Loss | dB | dBuv Type cm |Deg|dBuv | dB | Jail [COMMeNts

4924.013 | 58.01 | 4.55 |-8.76| 53.81 | Average Max 141/181| 54 | -0.19 | Pass

4924.013 | 60.7 | 4.55 |-8.76] 56.5 Peak Max 141|181 | 74 | -17.5 | Pass

7386.854 | 45.14 | 5.46 [-3.23| 47.37 | Average Max 109 | 81 54 | -6.63 | Pass

< <[ K<<

7386.854 | 52.99 | 5.46 -3.23) 55.22 | Peak Max 109 | 81 74 |-18.78 | Pass
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Specification Limits

FCC 815.247(d) and RSS-210 §A8.5 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 radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits.

FCC 8§15.247(d)

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

IC RSS-210 8A8.5 If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under section A8.4(4), the
attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in Tables 2 and 3 is not required. In addition, radiated emissions which fall in the
restricted bands of Table 1 must also comply with the radiated emission limits specified in
Tables 2 and 3.

IC RSS-Gen 84.7

The search for unwanted emissions shall be from the lowest frequency internally generated
or used in the device (local oscillator, intermediate of carrier frequency), or from 30 MHz ,
whichever is the lowest frequency, to the 5™ harmonic of the highest frequency generated
without exceeding 40 GHz.

FCC 815.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions
are permitted in any of the frequency bands listed.

FCC 815.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in
Section 15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in Section 15.35 apply to these measurements.

FCC 815.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.
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Frequency Field Strength Field Strength Measurement Distance
(MHz) (nVv/m) (dBpV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty

+5.6/-4.5 dB

Traceability

Method

Test Equipment Used

Radiated Emissions’

Measurements were made per work
instruction WI-03 ‘Measurement of

0312

0088, 0158, 0134, 0304, 0311, 0315, 0310,
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6.5.2. Receiver Radiated Spurious Emissions

(above 1 GH2)

Industry Canada RSS-Gen §4.8, §6

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

Test Measurement Set up

Anechoic Chamber Measurement Area

Notch /
] [ Waveguide |—
Filter

Amplifier Spectrum
Analvzer

Coaxial Coaxial Coaxial

Coaxial

Measurement set up for Radiated Emission Test

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting

Amplifier Gain from the measured reading. All factors

FS=R+AF + CORR - FO
where: FS = Field Strength

are included in the reported data.

R = Measured Spectrum analyzer Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss
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For example:
Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss

of 1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss
of 1 dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1=36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and uV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100 pV/m
48 dBpV/m = 250 pV/m
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency 802.11b - 2437 MHz Standby Mode - Covers all modes in Standby/Receive
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Power Setting 10

Test Max Emissions - Switch cable connected to EUT

Conditions Y Orientation (Top Facing Antenna - Horizontal)
dBun/ Vasona by EMiSoft 26 Jun 0910:36 --
— 1] Horizonit:
- pr —— [2] “ertical
] ‘— Peak Limit
— E:-.remge Lt
=0 e isEpm
+ o FPEc Dist 3m

00 + + ’
WH

- W

300

20
Frequency: hiHz
100
10000 100000 150000
Radigted Bmis=zions Template: 134mp RE 1-13 GHz hitec 30 Aug

Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

Frequency | Raw | Cable | AF |Level | Measurement Pol Hgt | Azt | Limit | Margin | Pass Comments
MHz dBuV | Loss | dB |dBuV Type cm [Deg|dBuV | dB | /Falil

4873.979 | 56.02 | 4.51 |-8.75|51.78| Average Max | V [141|182| 54 | -2.22 |Pass
7311.904 | 43.78 | 5.44 |-2.84 |46.39| Average Max | H| 98 |139| 54 | -7.61 |Pass
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Specification
Receiver Radiated Spurious Emissions

The search for spurious emissions shall be from the lowest frequency internally generated
or used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz,

whichever is the higher, to at least 3 times the highest tunable or local oscillator frequency,
whichever is the higher, without exceeding 40 GHz.

The following receiver spurious emission limits shall be complied with;
(a) If a radiated measurement is made, all spurious emissions shall comply with the limits of
Table 1.

Frequency Field Strength Field Strength Measurement Distance
(MHz) (uVv/m) (dBpV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/-4.5 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0158, 0134, 0304, 0311, 0315, 0310,
instruction WI-03 ‘Measurement of 0312
Radiated Emissions’
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6.5.3. Radiated Spurious Emissions (30M-1 GHz)

FCC, Part 15 Subpart C §15.205/ §15.209
Industry Canada RSS-210 §2.2

Test Procedure

Preliminary radiated emissions are measured in the anechoic chamber at a 3-meter distance
on every azimuth in both horizontal and vertical polarity. The emissions are recorded with a
spectrum analyzer in peak hold mode. Emissions closest to the limits are measured in the
quasi-peak mode with the tuned receiver using a bandwidth of 120 kHz. Only the highest
emissions relative to the limit are listed. The anechoic chamber test set-up is identified in
Section 6 Test Set-Up Photographs.

Test Measurement Set up

Anechoic Chamber Measurement Area
‘ Spectrum
a | 1A b Notch | | Amp Switch Analyzer
" Filter .
Receiver
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. In this test facility, the Antenna Factor, Cable
Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected

field strength can be read directly on the receiver.

FS =R+ AF + CORR

where:
FS = Field Strength
R = Measured Receiver Input Amplitude
AF = Antenna Factor
CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1 = 36.3dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or puV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBuV/m = 100uV/m
48 dBuV/m = 250uV/m

Measurement Results for Spurious Emissions (30 MHz — 1 GHz)

Ambient conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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To: FCC 47 CFR Part15.247 & IC RSS-210

Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency DSSS - 2441.75 MHz

Antenna Model Integral Antenna; Inverted F; #10370

Power setting Max Power - Power Setting 13

Test Max Emissions - Switch cable connected to EUT

Conditions X Orientation (Side Facing Antenna - Horizontal)
4Butdm Yasona by EMiSoft 19 dun 09 14:18 -
— [1] Honzont:
_p— "u'igrtthcaI
WMP— Llug=i
oo |_ + Debug
I Meas Dist 2m
- Spec Dist 2m
3o M
200
0o
Frequency : hHz
oo

300 1300 2300 3300 300 5300 630 TI0 0 00 9300 10000
Radiated Emisszions Template: 30-3GHz
Filename: k:v:ompliance management".eun:-flns".etidm wherzcall ivtest programnorth america

Frequency| Raw | Cable AF dB Level | Measurement Pol Hot | Azt | Limit | Margin
MHz dBuV | Loss dBuVv Type cm | Deg |dBuV| dB

Pass
[Fail

Comments

No Emissions within 6 dB of limit
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency DSSS - 2441.75 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Max Power - Power Setting 13

Test Max Emissions - Switch cable connected to EUT

Conditions Y Orientation (Top Facing Antenna - Horizontal)

dButm - 19 Jun D2 15:23 --
0 Vasona by EMiSoft

— 1] Horizont:
wirtical
uasi Lt

op—
=0 |_ + Debug
i _|—' heas Dist 3m

Spec Dist 2m
oo m
a0
100
Frequency : hiHz
oo
300 1300 2300 3300 30 330 6300 730 300 5500 10000
Radigted Emis=zions Template: 30-3GHz

Filename: k:wv:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica

Frequency | Raw |Cable| AF | Level |Measurement Pol Hgt| Azt | Limit |Margin|Pass
MHz dBuV | Loss | dB |dBuV/m Type cm |Deg |dBuV/im| dB | /Fail

35.66 |41.81| 3.49 |-14.13| 31.18 | Peak [Scan] | H | 98 |360| 40 -8.82 | Pass

Comments
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency DSSS - 2441.75 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Max Power - Power Setting 13

Test Max Emissions - Switch cable connected to EUT
Conditions Z Orientation (Top Facing Antenna - Verticle)
dBuvim Vasona by EMiSoft 19 Jun D9 154 -
— E] Horizont:
‘wartical
00 '#IF— uasi Lt
|_ + Debug
wol [T+ — Wiead TS 3m
Spec Dist 2m
=0 H
gl
] +

Frequency: hiHz

30 130 230 3300 30 530 830 T30 F30 0 SE00 10000
Radigted Bmis=zions Template: 30-3GHz
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

oo

Frequency | Raw |Cable| AF | Level |Measurement Pol Hgt| Azt | Limit |Margin|Pass Comments
MHz dBuV | Loss | dB |dBuV/m Type cm |Deg|dBuV/m| dB | /Fail

152.2577 |24.57 | 4.49 |-18.45 10.62 | Quasi Peak |H|[138|143| 43.5 |-32.88|Pass| Trans.
35.294 |41.54| 3.49 |-13.83] 31.19 | Peak [Scan] |[H| 98 |360| 40 -8.81 |Pass

Trans: Transient emission from EUT. Was not present during maximization.
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency OOK - 2446.519 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Max Power - Power Setting 13

Test Max Emissions - Switch cable connected to EUT
Conditions
dBudm ; 19 Jun 09 14457 --
00 Yasona by EMisof
— 1] Horizonit:
'|:_ "u'igrtthcaI
Qp— Duasi
= |_ + Debug
|—| hideas Dist 3m
wo
Spec Dist 2m
o m
200
100
Frequency: hiHz
on

30 130 230 3300 30 530 830 T30 F30 0 SE00 10000
Radigted Bmis=zions Template: 30-3GHz
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

Frequency | Raw |Cable| AF | Level |Measurement Pol Hgt| Azt | Limit |Margin|Pass Comments
MHz dBuV | Loss | dB |dBuV/m Type cm |Deg |dBuV/im| dB | /Fail

37.827 |43.93| 3.53 |-15.78| 31.68 | Peak [Scan] | H| 98 |360| 40 -8.32 | Pass
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency 802.11b Ch 7, Tx CW
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Max Power - Power Setting 13

Test Max Emissions - Switch cable connected to EUT
Conditions
dBudm ; 19 Jun 09 15:12 --
00 Yasona by EMisof
— 1] Horizontz
p "u'hrtth-:aI
Qp— Qugsi
- |_ + Debug
|—| hideas Dist 3m
oo
Spec Dist 2m
0 m
00
100

Frequency: hiHz

30 130 230 3300 30 530 830 T30 F30 0 SE00 10000
Radigted Bmis=zions Template: 30-3GHz
Filename: k:wompliance managementeurofinstetzd18 - wherecall ivitest programinorth amenca

oo

Frequency | Raw |Cable| AF | Level |Measurement Pol Hgt| Azt | Limit |Margin|Pass Comments
MHz dBuV | Loss | dB |dBuV/m Type cm |Deg |dBuV/im| dB | /Fail

63.652 |50.77| 3.85 |-23.47| 31.14 | Peak [Scan] | H| 98 |360| 40 -8.86 |Pass| Trans
151.841 | 41.2 | 4.49 |-18.44| 27.26 | Peak [Scan] | H| 98 |360| 43.5 |-16.24|Pass| Trans
263.686 | 42.3 | 5.04 |-17.75| 29.59 | Peak [Scan] | H| 98 |360| 46 |-16.41|Pass| Trans

Trans: Transient emission from EUT. Was not present during maximization.
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Date 6/19/2009
Engineer CSB
Test Case ETSD18

Frequency DSSS - 2441.75 MHz
Antenna Model Integral Antenna; Inverted F; #10370
Power setting Receiver - Covers all Modes

Test Max Emissions - Switch cable connected to EUT
Conditions X Orientation (Side Facing Antenna - Horizontal)
l:llﬁg‘-.-':"m Vasona tl'!." EMiSaoft 19 Jun 09 16:01 --
— ﬁ] Horizontz
wirtical
00 |_'JI3'— uasi Lt
+ Debug
Spec Dist 2m
300 H
M0
{30 +

Frequency : hiHz
oo
300 1300 2300 3300 30 330 6300 730 300 5500 10000
Radigted Emis=zions  Template: 30-3GHz .
Filename: k:wv:ompliance managementeurofinstet=d18 - wherecall ivitest programnorth amernica

Frequency | Raw | Cable AF dB Level | Measurement Pol Hot| Azt | Limit |Margin| Pass

MHz | dBuV | Loss dBuv/m|  Type cm | Deg| dBuVim | dB | /Fail [“O™MEMS

33.67301 |26.02| 3.45 |-12.58| 16.9 | Quasi Peak 173|120) 40 -23.1 |Pass

109.54 |49.66| 4.24 |-18.53| 35.37 | Peak [Scan] 98| 0 435 | -8.13 |Pass| Trans

130.88 |46.98| 4.37 |-17.18| 34.17 | Peak [Scan] 98 435 | -9.33 |Pass| Trans

ITIITIITIT<

0
154.645 |44.59| 4.51 |-18.49| 30.61 | Peak [Scan] 98 | 0 435 |-12.89|Pass| Trans
197.325 |40.46| 4.74 |-17.98| 27.22 | Peak [Scan] 98| 0 435 |-16.28|Pass| Trans

Trans: Transient emission from EUT. Was not present during maximization.
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Specification

Limits
§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

815.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

815.209 (a) and RSS-Gen §2.2 Limit Matrix

Frequency(MHz) Field Strength Field Strength Measurement Distance
(uV/m) (dBpVv/im) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

[ Measurement uncertainty | +5.6/-4.5dB |
Traceability
Method Test Equipment Used

Measurements were made per Sanmina | 8546A HP Receiver and RF Filter, HP Pre-
work instruction amp, Antenna EMCO Biconilog
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7. PHOTOGRAPHS

7.1. Radiated Emissions (Above 1 GHz)
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7.2. Radiated Emissions (Below 1 GHz)
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7.3.

General Measurement Test Set-Up
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8. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0104  [1-18GHz Horn Antennal| "M E'eCCtro'MeCha”'CS 3115 9205-3882
ompany
0134 Amplifier Com Power PA 122 181910
0158 Barometer Control Co. 4196 E2846
/Thermometer
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
287 EMI Receiver Rhode & Schwartz ESIB40 100201
0252 SMA Cable Megaphase Sucoflex 104 None
0304 2.4GHzHz Notch Filter Micro-Tronics -- 001
. UFA210A-0-0787-
0310 2m SMA Cable Micro-Coax 3G03G0 209089-001
. UFA210A-1-1181-
0312 3m SMA Cable Micro-Coax 3G0300 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30dB N-Type ARRA N9444-30 1623
Attenuator
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH375 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
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