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1. Customer Information

Company Name:

Datalogic Mobile SRL

Address:

Via Candini, 2

Lippo di Calderara di Reno
Bologna 40012

Italy
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 15 Subpart C (Radio Frequency Devices) - Section 15.247

Specification Reference:

47CFR15.107 and 47CFR15.107

Specification Title:

Code of Federal Regulation Volume 47 (Telecommunications) 2009:
Part 15 Subpart B (Radio Frequency devices)-Sections 15.107 and 15.109

Specification Reference:

RSS-GEN Issue 2 June 2007

Specification Title:

General Requirements and Information for the Certification of Radio
communication Equipment

Specification Reference:

RSS-210 Issue 7 June 2007

Specification Title:

Low-power Licence-exempt Radio communication Devices
(All Frequency Bands): Category | Equipment

Site Registration:

FCC: 209735; Industry Canada: 3245B-2

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

13 December 2009 to 29 January 2010

RFI Global Services Ltd
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2.2. Summary of Test Results

FCC Reference

IC Reference

Measurement

(47CFR) Port Type | Result
Part 15.107 RSS-Gen 7.2.2 Idle Mode AC Conducted Emissions AC Mains @
Part 15.109 RSS-Gen 4.10/6 | Idle Mode Radiated Spurious Emissions Enclosure 7]
Part 15.207 RSS-Gen 7.2.2 Transmitter AC Conducted Emissions AC Mains V)
Part 15.247(a)(2) RSS-210 A8.2 Transmitter 6 dB Bandwidth Antenna Q@
Part 15.247(a)(1) RSS-Gen 4.6.1 Transmitter 20 dB Bandwidth Antenna Q@
part t526700(0) | RSTSAS, | Treemiter e sk Quput Power | *ong™ | g
ntenna

Part 15.247(e) RSS-210 A8.2 Transmitter Peak Power Spectral Density Antenna Q@
Tsagggs(j)‘l 7(d) & Egg:;e(? :895 Transmitter Radiated Emissions Antenna v
Part 15.247(d) & RSS-Gen 4.9 Tra_nsr_nitter Band Edge Radiated Antenna @
15.209(a) RSS-210 A8.5 Emissions

Key to Results

'qj = Complied

Q = Did not comply

2.3. Methods and Procedures

Reference: ANSI C63.4 (2003)

Title: American National Standard Methods of Measurement of Electromagnetic
Emissions from Low Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz.

Reference: DAO0O-705 (2000)

Title: Filing and Frequency Measurement Guidelines for Frequency Hopping Spread

Spectrum Systems.

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to,
or exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Description: Mobile Computer
Brand Name: Datalogic

Model Name or Number: DL-KYMAN 701-902
Serial Number: D09P00030
Hardware Version Number: None Stated
Software Version Number: 3.00.77.20080825
Industry Canada Certification Number: 3862E-M1116

FCC ID Number: U4G0050

Country of Manufacture: Italy

Date of Receipt: 18 May 2009

3.2. Description of EUT

The equipment under test is a battery powered mobile computer with Bluetooth (2.4 GHz) and WiFi
(2.4 GHz) radio capability. It includes a laser scanner in order to read bar codes.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Tested Technology:

WiFi

Power Supply Requirement:

7.4 V nominal internal battery supply

Type of Unit: Transceiver
Modulation: DBPSK BPSK CCK 64-QAM
Data Rate (Mbit/s): 1 6 11 54
Maximum Transmit EIRP Peak: 18.0 dBm
Average Conducted Power: 13.7 dBm
Transmit Frequency Range: 2412 MHz to 2462 MHz
Transmit Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462
Receive Frequency Range: 2412 MHz to 2462 MHz
Receive Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462

3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description:

Power supply

Brand Name:

Datalogic

Model Name or Number:

Kyman-net single cradle

Serial Number: TO8A00741
Description: Laptop

Brand Name: Dell

Model Name or Number: Latitude D610
Asset Number: PC393NT
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating modes, unless otherwise stated.
e Receive / Idle Mode.

Transmit Mode. Set to transmit on top, middle and bottom channels on all data rates to
establish the highest power levels and widest spectral bandwidth i.e. 802.11b: 1 Mbps
(DBPSK) and 802.11g: 6 Mbps (BPSK).

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

e The EUT was configured with the communication/charger port connected to a laptop PC via
the serial port and to an external 110V AC supply via an AC charger.

¢ In ‘transmitter mode’ measurements for radiated spurious emission test were performed on
all modes and compared for the overall worst case. Tests were than performed on the
overall modulation mode which presented the worse case result; in this case 802.11g mode
with a data rate of 6 Mbps and modulation type ‘BPSK’.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported
expanded uncertainties are based on standard uncertainties, which are multiplied by an
appropriate coverage factor to provide a statistical confidence level of approximately 95%. Please
refer to Section 6. Measurement Uncertainty for details.
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5.2. Test Results

5.2.1. Idle Mode AC Conducted Spurious Emissions

Test Summary:

FCC Part:

15.107

Test Method Used:

As detailed in ANSI C63.4 Section 7 and relevant annexes

Environmental Conditions:

Temperature (°C):

19

Relative Humidity (%):

25

Results: Quasi Peak Detector Measurements

Frequency Line Quasi Peak Limit Margin Result
(MHz) Level (dBuv) (dB)
(dBpv)
0.172500 Live 56.1 64.8 8.7 Complied
0.240000 Live 46.5 62.1 15.6 Complied
0.276000 Live 41.8 60.9 19.1 Complied
0.312000 Live 40.1 59.9 19.8 Complied
0.343500 Live 37.8 59.1 213 Complied
0.379500 Live 35.8 58.3 22.5 Complied
0.483000 Live 33.2 56.3 23.1 Complied
0.550500 Live 347 56.0 213 Complied
Results: Average Detector Measurements
Frequency Line Average Level Limit Margin Result
(MHz) (dBpv) (dBuV) (dB)

0.172500 Live 44.9 54.8 9.9 Complied
0.208500 Live 44.0 53.3 9.3 Complied
0.343500 Live 38.6 491 10.5 Complied
0.483000 Live 329 46.3 134 Complied
0.514500 Live 30.1 46.0 15.9 Complied
0.550500 Live 33.8 46.0 12.2 Complied
0.690000 Live 26.8 46.0 19.2 Complied
0.721500 Live 27.6 46.0 18.4 Complied
0.757500 Neutral 32.5 46.0 13.5 Complied
0.897000 Live 26.5 46.0 19.5 Complied
0.928500 Live 23.8 46.0 22.2 Complied
1.000500 Live 32.9 46.0 13.1 Complied
17.101500 Neutral 30.6 50.0 19.4 Complied

RFI Global Services Ltd
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Idle Mode AC Conducted Spurious Emissions (continued)

indBuY

Level

FCC Part 15 Class B Volage wih 2-Line-LISN scans

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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5.2.2. Idle Mode Radiated Spurious Emissions

Test Summary:

FCC Part: 15.109
Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes
Frequency Range: 30 MHz to 1000 MHz
Environmental Conditions:
Temperature (°C): 18
Relative Humidity (%): 29
Results:
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
54.107 Horizontal 26.1 40.0 13.9 Complied
79.755 Horizontal 21.6 40.0 18.4 Complied
107.943 Horizontal 27.9 43.5 15.6 Complied
Warker 1 LT11 RBW 100 KHz — RF ALt 0 db
’ vi([T1] 25]30 dBy
[N | i : z v 5 (“’BNZ
50) v3|[ri] ) 27132 :‘35

1Q7.75551102 MHz|

40|-=

S A

i

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.DEC.2009 22:09:07

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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Idle Mode Radiated Spurious Emissions (continued)

Test Summary:

FCC Part: 15.109
Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes
Frequency Range: 1 GHz to 12.75 GHz

Environmental Conditions:

Temperature (°C): 18
Relative Humidity (%): 30
Results:

Frequency Antenna Peak Average Margin Result

(MHz) Polarity Level Limit (dB)
(dBpV/m) (dBuV/m)

6989.980 Horizontal 47.8 54.0 6.2 Complied

Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

2. All pre-scans were performed with the peak detector against average limits apart from measurements
made in the range of 8 GHz to 12.75 GHz where pre-scans were performed with peak and average
detector and the applicable limit applied. This was due to the noise floor exceeding the average limit
when using the peak detector.
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Idle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 47.72 dBYV VBW 3 MHz
77 dByV 3.96392786 GHz swT 7.5 ms Unit dByvV
7
K(
6
D1 54 |dByV

Start 1 GHz 300 MHz/ Stop 4 GHz
pate: 28.DEC.2009 15:39:28
—
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref LvI 53.49 dBwV VBW 3 MHz
77 dByV 12.58817635 GHz SWT 27 ms Unit dByV
7
D1 74 |dByV.
7
6
1
5 WWM
WWV“"*\M“ o “\)\r'"“"““LW
4
3
2
1
-1
-2
2
Start 8 GHz 475 MHz/ Stop 12.75 GHz
Date : 28.DEC.2009 15:49:07

8 GHz to 12.75 GHz Peak

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI 47.79 dBYV VBW 3 MHz
77 dByV 6.98997996 GHz swT 23 ms Unit dByvV
7
7
6
D1 54 |dByV
5 1
MW“‘"“‘”“
« NN i
DRV R g
3
2
1
-1
-2
Start 4 GHz 400 MHz/ Stop 8 GHz
Date: 28.DEC.2009 15:43:24
—
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 42.33 dByV vBW 3 MHz
77 dByV 12.49298597 GHz SWT 27 ms unit dByV
7
7
|-D1 54 |dBy
50|
1
——
O R AN feal, it Y
20|
-10)
Start 8 GHz 475 MHz/ Stop 12.75 GHz
Pate: 28.DEC.2009 15:54:32

8 GHz to 12.75 GHz Average
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

FCC Part:

15.207

Test Method Used:

As detailed in ANSI C63.4 Section 7 and relevant annexes

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

29

Results: Quasi Peak Detector Measurements

Frequency Line Quasi Peak Limit Margin Result
(MHz) Level (dBuv) (dB)
(dBpv)
0.172500 Live 52.2 64.8 12.6 Complied
0.244500 Live 454 61.9 16.5 Complied
14.883000 Live 21.1 60.0 38.9 Complied
Results: Average Detector Measurements
Frequency Line Average Level Limit Margin Result
(MHz) (dBpV) (dBpv) (dB)
0.172500 Live 42.7 54.8 12.1 Complied
0.244500 Live 42.0 51.9 9.9 Complied
0.487500 Live 38.3 46.2 7.9 Complied
0.523500 Neutral 324 46.0 13.6 Complied
0.766500 Live 33.5 46.0 12.5 Complied
0.834000 Live 32.1 46.0 13.9 Complied
1.149000 Live 31.8 46.0 14.2 Complied
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Transmitter AC Conducted Spurious Emissions (continued)

indBuY

Level

FCC Part 15 Class B Volage wih 2-Line-LISN scans

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.

RFI Global Services Ltd
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5.2.4. Transmitter 6 dB Bandwidth
Test Summary:

FCC Part: 15.247(a)(2)

Test Method Used: See note below.

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 30

Results: 1 Mbps

Channel Transmitter 6 dB Limit Result
Bandwidth (MHz) (MHz)
Bottom 11.784 20.5 Complied
Middle 12.144 20.5 Complied
Top 12.024 20.5 Complied

Results: 6 Mbps

Channel Transmitter 6 dB Limit Result
Bandwidth (MHz) (MHz)
Bottom 12.385 0.5 Complied
Middle 11.784 20.5 Complied
Top 12.024 20.5 Complied
Note(s):

1. The 6 dB (75%) occupied bandwidth was measured using the Occupied Bandwidth Function of the
spectrum analyser.
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Transmitter 6 dB Bandwidth (continued)
1 Mbps

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl -5.20 dBm VBW 1 MHz
20 dBm 2.41614830 GHz SWT 10 s Unit dBm
20 dB|Offset
10 S S .
o
. .. \/\iv/“\/"\w’h\,m_\

Marker 1 [T11

@Ref Lvl

RBW 300 kHz RF At 10 dB

-0.77 dBm VBW 1 MHz
20 dBm 2.44114830 GHz SWT 10 s Unit dBm
20
20 dB|Offset a
10 —
0
[Arva g

20 dB|Offset

_70)

Center 2.462 BHz 6 MHz/ Span 60 MHz
[Title: 48332JD03
LComment A: Tx 6dB Top Channel, 1Mbps
pate: 23.JAN.2010 10:54:52

Mh
-40
Wl s ol ulf
oMl \UM [
-6 -B0)
-70] ~70)
80 -80
Center 2.412 GHz 6 MHz,/ Span 60 MHz Center 2.437 GHz 6 MHz, Span B0 MHz
[Title: 48332JD03 [Fitle: 48332JD03
Lomment A: Tx 6dB Bottom Channel, 1Mbps Comment A: Tx BdB Middle Channel, 1Mbps
pate: 23.JAN.2010 10:44:46 ate: 23.JAN.2010 10:43:54
Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl -1.77 dBm VBU 1 MHz
20 dBm 2.45737074 GHz SWT 10 s Unit dBm

RFI Global Services Ltd
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Transmitter 6 dB Bandwidth (continued)

6 Mbps

-4
[l
forr

N
_60)
-7l
_aol
Center 2.462 GHz B MHz/ Span 60 MHz
[Title: 48332JD03
Lomment A: Tx 6dB Top Channel, 6Mbps
pate: 29.JAN.2010 11:01:21

Marker 1 [11] RBW 300 kHz  RF Att 10 dB Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl -3.58 dBm  VBM 1 MHz Ref Lvl -3.58 dBm VBH 1 MHz
20 dBm 2.41043639 GHz  SWT 10 s Unit dBm 20 dBm 2.43213026 GHz SWT 10 s Unit dBm
20,
20 dB|0ffset 20 dB|Offset A
10 R R 10 - —
0 0
4 /’ \\ o /f”” “\\
) / \ B / \
-30) / \l -30]
. ot & WM/ u y
, i [y M M,
mM A 75DMN\“ \Ta
6 60|
_70) 70|
_gol -8l
Center 2.412 BHz 6 MHz/ Span 60 MHz Center 2.437 GHz 6 MHz/ Span 60 MHz
Title: 48332J003 Title: 48332JD03
Comment A: Tx 6dB Bottom Channel, BMbps Comment A: Tx 6dB Middle Channel, BMbps
pate: 29.JAN.2010  11:07:38 bate: 29.JAN.2010 11:05:05
Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl -1.43 dBm  VBH 1 MHz
20 dBm 2.46614830 GHz ~ SWT 10 s Unit dBm
20 dB[0ffset
1
o
/”MMM\
_1p)
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5.2.5.Transmitter 20 dB Bandwidth

Test Summary:

FCC Part:

15.247(a)(1)

Test Method Used:

As detailed in Public Notice DA 00-705 (March 30, 2000) and ANSI
C63.4 Section 13.1.7 and relevant annexes (see note below)

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

30

Results: Date rate 1 Mbps

Channel

20 dB Bandwidth

(MHz)

Bottom 16.954
Middle 16.713
Top 16.954

Result : Data rate 6 Mbps

20 dB Bandwidth

Channel (MHz2)
Bottom 16.834
Middle 16.834

Top 16.954

Note(s):

1. Inlieu of the test method detailed in ANSI C63.4 Section 13.1.7 the 20 dB bandwidth was measured
using the Occupied Bandwidth function of the spectrum analyser.

RFI Global Services Ltd
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Transmitter 20 dB Bandwidth (continued)

1 Mbps

Marker 1 (T1] RBW 300 kHz  RF Att 10 B Marker 1 (111 RBW 300 KWz RF Att 10 0B
Ref Lyl 5.19 dBn  VBW 1 MHz Ref Lvl -4.48 dBm  VBW L MRz
20 dBn 2.40743038 GHz  SWT 0s Unit 4Bn 20 dBm 2.43237074 GHz  SWT 0s unit dBn
20,
20 dB[ Of fset 20 dB|Dffset 5
10| SRS ESAS—
10]
o
o
L [ =
Irny -1g /
-10) ,/\/ oy t / \
7 v
/ \ -20|
2 / \
/ \\ ~
- / \
/ \ 0
a0 . n ] Moy
i \’M 0 2 &
botaralul
_sq| AWM/V o A
/JLWLI WW\" -60)
-60
-70]
-70 -
Center 2.437 GHz 5 MHz/ Span 60 MHz
-80 ritie: 483323003
Center 2.412 GHz 5 MHz, Span 60 MHz Fomment A: Tx 20dB Middle Channel, 1Mbps
bate: 23.JAN.2010  11:39:27
ritie: 483324003
Fonment A: Tx 2008 Bottom Channel, iMbps
ate: 29.JAN. 2010 11:43:32
Marker 1 (T1] RBW 300 kHz  RF Att 10 B
Ref Lvl -0.02 dBn  VBW 1 MHz
20 dBn 2.46614830 GHz  SWT 10s Unit dBn
20 dB[ Of fset
10)
o
/\/vav\/\ru\,llm \
/ '
_1g [ \
20 / \\
-39 A/
—4q MNW hul"w“m
—sopf (W
-60
-70
-80
Center 2.462 GHz 6 MHz/ Span 60 MHz
ritie: 483324003
Fonment A: Tx 2008 Top Chanmel, 1Mbps
ate: 29.JAN.2010  11:35:11
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Transmitter 20 dB Bandwidth (continued)
6 Mbps

Marker 1 [T1] RBW 300 kHz RF Att 10 dB Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lv -4.75 dBm VBW 1 MHz Ref Lv -2.46 dBm VBW 1 MHz
20 dBn 2.40737074 BHz  SUT  10s  Unit B 20 dBn 244114830 GHz  SWT 105 Unit dBn
20, 20,
20 dB| Offset & 20 dB|Offset 7
10 10}
0 0
.
(A it f MM"“\

) "
-50 v 4 v
Lot AN Lt S
-60 -60
-70 -0
-80i -80
Center 2.412 GHz 6 MHz/ Span 60 MHz Center 2.437 GHz 6 MHz/ Span B0 MHz
ritie: 483327003 ritie: 483323003
Fonment A: Tx 20dB Bottom Channel, BMbps Fomment A: Tx 2008 Middle Channel, BMbps
ate: 29.JAN.2010  11:18:40 ate: 29.JAN.2010  11:24:11
Marker 1 (11] RBN 300 kHz  RF Att 10 dB
Ref Lv -1.33 dBn  VBW 1 MHz
20 dBn 2.46614830 BHz  SWT 10s Unit dBn
20
20 dB[ Of fset .
10)
0
/\,,,/\Mw\p/‘ml\:\«m‘
) \
-10 ' \
20 / \\
B /
40 o KMM
N Mwu‘t
’SDWW M
-60]
-70]
-801
Center 2.462 GHz 6 MHz/ Span 60 MHz
ritie: 483327003
Fonment A: Tx 20dB Top Chanmel, GMbps
ate: 29.JAN.2010  11:27:20
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5.2.6. Transmitter Peak Power Spectral Density

Test Summary:

FCC Part:

15.247(e)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 30
Results: 1 Mbps
Channel Output Power Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -4.8 8.0 12.8 Complied
Middle -5.9 8.0 13.9 Complied
Top -4.6 8.0 12.6 Complied
Results: 6 Mbps
Channel Output Power Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -5.8 8.0 13.8 Complied
Middle -7.0 8.0 15.0 Complied
Top -2.2 8.0 10.2 Complied
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Transmitter Peak Power Spectral Density (continued)
1 Mbps

® RBW 3 kHz Marker 1 [T1 ] ® RBW 3 kHz Marker 1 [T1 ]
VBW 10 KHz -4.80 dBm VBW 10 MHz -5.90 dBm
Ref 23.5 dBm Att 10 dB ST 10 s 2.412000000 GHz Ref 27.7 dBm Att 10 dB SWT 10 s 2.437000000 GHz
Offpet 23[5 dB Offfet 27[7 dB
20
1 PH
JAXH]

L i

WWM \\M"AN' M\u A .n(f( MM: M

-60
-70
Center 2.412 GHz 3.3 WHz/ Span 33 MHz Center 2.437 GHz 3.3 MHz/ Span 33 MHz
Date: 22.JAN.2010 18:16:03 Date: 22.JAN.2010 18:28:30
® RBW 3 kHz Marker 1 [T1 ]
VBW 10 KHz 59 dBm
Ref 29.7 dBm Att 10 dB SWT 10 s 2.462000000 GHz

Offget 29{7 dB

20
x|
o

WM MM

-70

Center 2.462 GHz 3.3 MHz/ Span 33 MHz

Date: 23.JAN.2010 09:37:51
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Transmitter Peak Power Spectral Density (continued)
6 Mbps

® RBW 3 kHz Marker 1 [T1 ] ®

RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -5.81 dBm VBW 10 kHz ~7.00 dBm
Ref 24.2 dBm Att 10 dB SWT 10 s 2.412000000 GHz Ref 22.4 dBm Att 10 dB SWT 10 s 2.435416000 GHz
, OFfbet_24[2 dB 20 Offfet 224 dB

10
s [©
JuAXH
o

[P — Ly -10 MWMM}V
-20

&ﬁpﬁﬁ“ﬁAﬂNﬁ \»VMMM*”LVQ N{&ﬁ" AAJ*A

-60
70 -70
Center 2.412 GHz 3.3 MHz/ Span 33 MHz Center 2.437 GHz 3.3 MHz/

Span 33 Hz

Date: 23.JAN.2010 10:09:29 Date: 23.JAN.2010 10:52:16

® RBW 3 kHz Marker 1 [T1 ]

VBW 10 kHz 2.21 dBm
Ref 24.7 dBm Att 10 dB SWT 10 s 2.462000000 GHz
Offfet 24[7 dB

[ooq

N tatiiostiahidbbead Ll
[~ Wy

-40

. Nmnf I

Center 2.462 GHz 3.3 WHz/ Span 33 MHz

Date: 23.JAN.2010 11:12:09
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5.2.7. Transmitter Maximum Peak Output Power (EIRP) and Average Conducted Output Power

Test Summary:

FCC Part:

15.247(b)(3)

Test Method Used:

ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

22

Note(s):

1. The EUT antenna gain is encompassed in the EIRP results and not measurable.

2. All modulation types were tested and the highest power recorded in the tables below.

Results: EIRP /802.11b
ﬁﬁﬁ?g:r' Fr‘?g‘i'ezr)‘cy Data Rate Posveeark(gém) Limit (dBm) | Margin (dB) |  Result
1 2.412 1 Mbps 16.2 30.0 13.8 Complied
6 2.437 1 Mbps 16.9 30.0 13.1 Complied
11 2.462 1 Mbps 17.8 30.0 12.2 Complied
1 2.412 11 Mbps 13.1 30.0 16.9 Complied
6 2.437 11 Mbps 13.9 30.0 16.1 Complied
11 2.462 11 Mbps 14.3 30.0 15.7 Complied
Results: EIRP /802.119
ﬁﬁﬁ?g:r' Fr‘?g‘i'ezr)‘cy Data Rate Posveeark(gém) Limit (dBm) | Margin (dB) |  Result
1 2.412 6 Mbps 16.3 30.0 13.7 Complied
6 2.437 6 Mbps 16.9 30.0 13.1 Complied
11 2.462 6 Mbps 18.0 30.0 12.0 Complied
1 2.412 54 Mbps 10.8 30.0 19.2 Complied
6 2.437 54 Mbps 11.3 30.0 18.7 Complied
11 2.462 54 Mbps 12.5 30.0 17.5 Complied
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Transmitter Maximum Peak Output Power (EIRP) and Average Conducted Output Power

(continued)
Results: Average Conducted Power /802.11b
Chanine! Fre(g‘;ezr;cy Data Rate Fﬁ)‘;ﬁ’;‘;‘%g; r;() Limit (dBm) | Margin (dB) |  Result
1 2.412 1 Mbps 13.1 30.0 16.9 Complied
6 2.437 1 Mbps 13.2 30.0 16.8 Complied
11 2.462 1 Mbps 13.7 30.0 13.3 Complied
1 2.412 11 Mbps 10.0 30.0 20.0 Complied
6 2.437 11 Mbps 10.1 30.0 19.9 Complied
11 2.462 11 Mbps 10.2 30.0 19.8 Complied
Results: Average Conducted Power /802.11g
Chanine! Fre(g‘;ezr;cy Data Rate Fﬁ)‘cﬁ;‘;‘%g; r;() Limit (dBm) | Margin (dB) |  Result
1 2.412 6 Mbps 11.9 30.0 18.1 Complied
6 2.437 6 Mbps 11.9 30.0 18.1 Complied
11 2.462 6 Mbps 11.9 30.0 18.1 Complied
1 2.412 54 Mbps 6.4 30.0 23.6 Complied
6 2.437 54 Mbps 6.3 30.0 23.7 Complied
11 2.462 54 Mbps 6.4 30.0 23.6 Complied
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Transmitter Radiated Emissions

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.4 Section 8 and Public Notice
DA 00-705 (March 30, 2000)

Frequency Range

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 23

Results: 6 Mbps Top Channel

Frequency Antenna Level Limit Margin Result

(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
324.989 Vertical 31.3 43.5 12.2 Complied
351.973 Vertical 26.9 46.0 19.1 Complied
448.492 Vertical 28.7 46.0 17.3 Complied
474.485 Vertical 30.2 46.0 15.8 Complied
500.497 Vertical 30.6 46.0 15.4 Complied
614.388 Vertical 304 46.0 15.6 Complied
879.986 Vertical 32.0 46.0 14.0 Complied

Note(s):

1. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the top channel

only.

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 22.33 dByV VBW 300 kHz

70 dByV 49.43887776 MHz SWT 300 ms Unit dBYV
vi|[r1] 22.33 dBy

49.43887776 MHZ]

V2T 2492 dBY

152.46492986 MHZ]

V3T 31.66 dBy

33547004188 Mz

R Va|rT1] 30.86 dBy

S Il

N

8142284569 WHZ|

4

Start 30 MHz

Title:

783323003

97 MHz/

Stop 1 GHz

[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps

Date:

22_.JAN.2010 10:46:29
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Transmitter Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.4 Section 8 and Public Notice
DA 00-705 (March 30, 2000)

Frequency Range 1GHz to 26.5GHz
Environmental Conditions:
Temperature (°C): 22
Relative Humidity (%): 22
Peak Results: 6 Mbps
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
6973.948 Vertical 66.8 74.0 7.2 Complied
Average Results: 6 Mbps
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
3915.832 Vertical 48.4 54.0 5.6 Complied
Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver; therefore, the
highest peak and average noise floor readings of the measuring receiver were recorded as shown in the

tables above.

2. All pre-scans were performed with peak and average detectors and the applicable limit applied. This was
due to the noise floor exceeding the average limit when using a peak detector.

3. The emission shown on the 1 GHz to 4 GHz plots is the fundamental transmit frequency at 2462 MHz

Page 30 of 39
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 64.04 dBNV VBW 3 MHz Ref Lvi 45.44 dBWW  VBW 3 MHz
107 dBWV 2.08817635 GHz SWT 7.5 ms Unit dByv 97 dBWV 2.23246493 GHz SWT 7.5 ms Unit dBwV
10
20 dB| Offset Vil 6404 dBy 10 dB| Offset o vi|[T1] 45 144 dBy
10( £l 5 GH: 90 223246493 GHz|
2 v2|[T1] 92.91 dBy v2|[r1] 93/69 dBy
o 2.46092184 GHz| 80| 2.46693387 GHZ|
V3Tl 65.30 dBy! v3([T1] 48/40 dBy
3.18837675 GHzj 3.91583166 GHz|
8 AlFFay 53 B 7
o1 74 laBay 3.89178357 GHz|
7
1 3 %
MW‘“ D1 54 dByV
6 .mm;—'\/ forr AL

ABWM

Start 4 GHz 400 MHz/ Stop 8 GHz

Title: 783323003
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Peak
Date : 22.JAN.2010 09:56:55

Start 1 GHz 300 MHz/ Stop 4 GHz
Start 1 GHz 300 MHz/ Stop 4 GHz
ritie: 783323003
Title: 783323003 Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Averag
comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL e
pate: 22.JAN.2010 09:16:37 pate - 22.JAN.2010 09:33:47
Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 59.35 dBYV  VBW 3 WMHz Ref Lvi 46.15 dBYV  VBW 3 MHz
107 dByV 4.35270541 GHz swT 23 ms unit dBwv 87 dByV 6.98997996 GHz SwT 23 ms Unit dByv
10
20 dB| Offset| Vil 59.35 dBy 10 dBj Offset vi|[T1] 46]15 dBy
10 4 43—ch
v2|[T1] 60.98 dBY
s 5.06613226 GHz 7
V3T 65.26 dBy!
6.75751503 GHz|
8 ValLTiy 6681 dBy
97394790 GH 1
| o1 74 lass 6.97394790 GHz D1 54 dByV
50 T
K i3
3| Prmansraniad]
¥ MW L/ e ettt /rﬂ
6 ey
VIS (W,

-10)

Start 4 GHz 400 MHz/ Stop 8 GHz

Title: 78332JD03

IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Averag
e

pate: 22.JAN.2010 09:51:20

Peak Detector

Avg Detector
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— —
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB

Ref Lvl 53.66 dBWV VBW 3 MHz Ref Lvl 41.79 dBWV VBW 3 MHz

90 dBYV 12.36923848 GHz swT 27 ms Unit dBwv 77 dBYV 12.53106212 GHz SWT 27 ms Unit dByv
9 7

Y1\ 53./66 dBy! V1|1l 4179 dBy
12.36923848 GHz| 70 1253106212 GHz|

8

D1 74 |[dBYV
7

|-D1 54 dBy
© 1
1
T

5 A W P YAl W, fog [T WSRSay oneTan

-1 Start 8 GHz 475 MHz/ Stop 12.75 GHz
Start 8 GHz 475 MHz/ Stop 12.75 GHz
[Title: 78332JD03
[Title: 78332JD03 IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Averag
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Peak e
Date: 22.JAN.2010 10:08:20 Date: 22.JAN.2010 10:12:05
Peak Detector Avg Detector
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 56.64 dBYV VBW 3 MHz
90 dBYV 17.80010020 GHz swT 30 ms Unit dByv
o
vi|[T1] 56.64 dBY!

17.80010020 GHz|

D1 74 (dByV.

Start 12.75 GHz 525 MHz/ Stop 18 GHz

Title: 783323003
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Peak
pate: 22.JAN.2010 10:15:42

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 45.06 dBWV VBW 3 MHz
75 dBYV 17.72645291 GHz SWT 30 ms Unit LENY
75
vai(rTi] 45 ]06 dBy

17.72645291 GHz|

D1 54 |dByV.

Center 15.375 GHz 525 MHz/ Span 5.25 GHz

[Title: 78332JD03

IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Averag
e

pate: 22.JAN.2010 10:19:48

Peak Detector

Avg Detector

Marker 1 [T1] RBW 1 MHz  RF ATt 0 dB
Ref Lvl 44.26 dBYV  VBW 3 WHz
80 dBYV 26.41482966 GHz ~ SWT 49 ms Unit dBav
8
Yi|rT1 44 {26 dBy!
[-01 74 jdBy 76-41482966 GHZ]

»-\_.A"M“Mr"wwl

Start 18 GHz 850 MHz/ Stop 26.5 GHz

Title: 783323003
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Peak
Date: 22.JAN.2010 10:24:30

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 31.36 dByV VBW 3 MHz
70 dBYV 25.98897796 GHz SWT 49 ms Unit LENY
7
vai(rTi] 31)36 dBy
35.98897796 GHZ]
D1 54 [dBNV.
50
40|
1
X
WMWWMW
10
[y
-10|
Center 22.25 GHz 850 MHz/ Span 8.5 GHz

[Title: 78332JD03
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL 6Mbps Averag

e
pate: 22.JAN.2010 10:29:35

Peak Detector

Avg Detector
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5.2.8. Transmitter Band Edge Radiated Emissions

Test Summary:

FCC Part: 15.247(d) & 15.209(a)

Test Method Used: As detailed in ANSI C63.4 Section 8 and Public Notice
DA 00-705 (March 30, 2000)

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 33

Results: 1 Mbps Peak

= Ant Detector Transducer Actual Limit Marai
r?mj—'ezr)]cy PZIZ?i?a Level Factor Level dBLV/m (%ré];n Result
Y | @Buv) (dB) (dBpv/m) | (ABRV/M)
2400.0 Vertical 60.2 -0.2 60.0 81.1* 211 Complied
2483.5 Vertical 67.8 -0.3 67.5 74.0 6.5 Complied
Results: 1 Mbps Average
Detector Transducer Actual - .
Fr?ﬁﬂtlj_lezr;cy '?;gtlg?i?; Level Factor Level (dll_;’m\w/l/tm) M(?jrg;n Result
(dBpV) (dB) (dBpV/m) H
2483.5 Vertical 50.8 -0.3 50.5 54.0 3.5 Complied
Note(s):

1. *-20 dBc limit
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Transmitter Band Edge Radiated Emissions (continued)

1 Mbps

Ref 115.2 dBuv

Att 10 dB

RBW 100 kHz
VBW 300 kHz
SWT 10 s

Marker 1 [T1 ]
59.99 dBpV
2.400000000 GHz

Offtet 10|dB
110

MJWMW

D1 81.1 dBpvV.

-60-

f-40-

20

Center 2.4005 GHz

Date: 23.JAN.2010 09:10:54

2 MHz/

Span 20 MHz

©

Ref 115 dBuv

RBW 1 MHz
VBW 3 MHz
Att 10 dB SWT 10 s

Marker 1 [T1 ]

2.483500000 GHz

67.52 dBpv

Offfet 18|dB
110

80

il bl

Start 2.476 GHz

1.4 WHz/

Date: 23.JAN.2010 09:50:31

Stop 2.49 GHz

Ref 115 dBuV

RBW 1 MHz
VBW 3 MHz

Att 10 dB SWT 10 s

Marker 1 [T1 ]
50.53 dBpV
2.483500000 GHz

Offtet 18|dB
110

SO
D1 54 dpy

f-50-

-40-

20

Start 2.476 GHz

Date: 23.JAN.2010 09:52:08

1.4 MHz/

Stop 2.49 GHz
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Transmitter Band Edge Radiated Emissions (continued)
Results: 6 Mbps Peak

Frequency | Antenna Detector Transducer Actual Limit Margin
(MHz) Polarity Level Factor Level (dBpV/m) (dB) Result
(dBpv) (dB) (dBpVv/m)
2400.0 Horizontal 66.0 -0.2 65.8 82.4* 16.6 Complied
2483.5 Horizontal 68.4 -0.3 70.8 74.0 3.2 Complied
Results: 6Mbps Average
Detector Transducer Actual I _
Fre(zﬁ/lllj_'ezr;cy AF;r(])tIer]i?a Level Factor Level (dgm\}'/tm) M(zéng;n Result
Yl (dBpv) (dB) (dBpV/m) K
2483.5 Horizontal 50.0 -0.3 497 54.0 4.3 Complied
Note(s):

1. *-20 dBc limit
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Transmitter Band Edge Radiated Emissions (continued)

6 Mbps

® RBW 100 kHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBIW 300 kHz 65.78 dByV VBW 3 MHz 70.76 dBpv
Ref 117.4 dBuv Att 10 dB SWT 10 s 2.400000000 GHz Ref 110 dBuv Att 10 dB ST 10 s 2.483500000 GHz
offket 10[4 dB 110 OFffet 13[2 dB
110
P I N VN | |
g VO U %

D1 82.4) dBuv
80 74 I\
° NMMW )

20 10

Center 2.4005 GHz 2 MHz/ Span 20 MHz Start 2.476 GHz 1.4 WHz/ Stop 2.49 GHz

Date: 23.JAN.2010 10:02:32 Date: 23.JAN.2010 11:29:30

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.69 dBpV

Ref 90 dBpV Att 10 dB SWT 10 s 2.483500000 GHz

90 Offset 13|2 dB

f-80-

F2

Start 2.476 GHz 1.4 MHz/ Stop 2.49 GHz

Date: 23.JAN.2010 11:30:39
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of
measurement in the results. Consequently the result of a measurement is only an approximation
to the value of the measurand (the specific quantity subject to measurement) and is only complete
when accompanied by a statement of the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with
reference values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the
measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor such that a confidence level of approximately 95% is maintained. For
the purposes of this document “approximately” is interpreted as meaning “effectively” or “for most
practical purposes”.

Measurement Type Range Confidence Calcula.ted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.25dB
Maximum Peak Output Power 2400 MHz to 2480 MHz 95% 12.94 dB
Spectral Power Density 2400 MHz to 2480 MHz 95% 12.94 dB
6 dB/20 dB Bandwidth 2400 MHz to 2480 MHz 95% 10.92 ppm
Radiated Spurious Emissions 30 MHz to 26.6 GHz 95% 12.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within
the various measurement specifications. Where measurement specifications do not include
guidelines for the evaluation of measurement uncertainty the published guidance of the appropriate
accreditation body is followed.
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Appendix 1. Test Equipment Used

RFI Date Last | C&
Instrument Manufacturer Type No. | Serial No. : Interval
No. Calibrated
(Months)

A1299 | Antenna Schaffner CBL6143 | 5094 13 Aug 2009 | 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | Calibrated -

OPT HO2 before use
A1818 | Antenna EMCO 3115 00075692 27 Nov 2009 | 12
A1830 | Pulse Limiter Rhode & Schwarz ESH3-22 100668 05Jan 2010 | 12
A1975 | High Pass Filter AtlanTecRF AFH- 090424010 | Calibrated -

03000 before use
A288 | Antenna Chase CBL6111A | 1589 13 Mar 2009 | 12
A649 | LISN Rohde & Schwarz ESH3-z5 | 825562/008 | 19 Mar 2009 | 12
C363 | Cable Rosenberger RG142 None 29 Mar 2009 | 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 01 Sep 2009 | 12
M1124 | Spectrum Analyser | Rohde & Schwarz ESIB26 100046K 09 Mar 2009 | 12
M1263 | Test Receiver Rohde & Schwarz ESIB7 100265 22 Apr 2009 | 12
M1448 | Spectrum Analyser | Rohde & Schwarz FSP 100323 19 Jan 2009 | 12

Note that assets A1830 and M1448 indicate they were out of calibration during testing. It shall be

noted however that the assets were in calibration for the tests for which they were used.

NB In accordance with UKAS requirements all the measurement equipment is on a calibration
schedule.
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