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1 Assessment

The following is in compliance with the applicable criteria specified in FCC rules Parts 15.247 of
Title 47 of the Code of Federal Regulations and Industry Canada Standards RSS 210 Issue 7.

Company Description Model #

Apple Inc. Tablet Computer Al1219

Responsible for Testing Laboratory:

Digitally signed by
Heiko Strehlow

Heiko Strehlow #. Qelle Date: 2010.03.11
2010-03-11  Compliance (Director) 17:59:20 -08°00
Date Section Name Signature
Responsible for the Report:
Marc Douat %/ |
2010-03-11 Compliance (Test Lab Manager)
Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Section3.

CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test results with
regard to other specimens or samples of the type of the equipment represented by the test item. The test report may only be
reproduced or published in full. Reproduction or publication of extracts from the report requires the prior written approval of
the CETECOM Inc USA.
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2 Administrative Data

2.1 Identification of the Testing Laboratory Issuing the EMC Test Report

Company Name: CETECOM Inc.

Department: Compliance

Address: 411 Dixon Landing Road
Milpitas, CA 95035
U.S.A.

Telephone: +1 (408) 586 6200

Fax: +1 (408) 586 6299

Responsible Test Lab Manager:

Heiko Strehlow

Responsible Project Leader: Marc Douat
2.2 ldentification of the Client
Applicant’s Name: Apple Inc.
Street Address: 1 Infinite Loop Mail Stop26A

City/Zip Code

Cupertino, California 95014

Country

USA

Contact Person:

Mike Kriege

Phone No. 408-974-0560
Fax: 408-862-5061
e-mail: kriege@apple.com

2.3 ldentification of the Manufacturer

Same as above applicant.

CETECOM™
Lo
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3 Equipment under Test (EUT)

3.1 Specification of the Equipment under Test

CETECOM™
Lo

Marketing Name: iPad
Model No: Al1219
Product Type: Tablet Computer

Hardware Revision :

A

Software Revision :

06.12.50 (7B293)

FCC-ID: BCG-E2381A
IC-ID : 579C-E2381A

: 2400 — 2483.5 MHz,
Frequency:

5725 —5850 MHz

Type(s) of Modulation:

BPSK, QPSK, CCK
OFDM with BPSK, QPSK, 16QAM, 64QAM

Number of channels:

11,5

Classification:

Type: PIFA
Antenna TxO0: 2.45 GHz band: 1.9dBi
5.8 GHz band: 2.3dBi
Type: Patch
Antenna Tx1: 2.45 GHz band: 1.7dBi
5.8 GHz band: 4.2dBi
Equipment OFixed [OVehicular MWPortable

OModule

Power Supply:

4.2 VDC battery, 110VAC Adapter

Temperature Range:

0°C to 35°C
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3.1 Identification of the Equipment Under Test (EUT)

EUT # Serial Number HW Version SW Version

1 YM950003DYW A 06.12.50 (7B293)

3.2 Identification of Accessory equipment

AE # Type Manufacturer Model

1 10W USB Power Adapter | Foxlink Technology, Ltd. A1357 W010A051
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3.3 Subject Of Investigation

The objective of the measurements done by Cetecom Inc. was to measure the performance of the EUT as
specified by requirements listed in FCC rules Part 15.247 of Title 47 of the Code of Federal Regulations
and Industry Canada rules RSS-210 Issue 7.

This test report is to support a request for new equipment authorization under the FCC ID BCG-E2381A
and IC ID 579C-E2381A.

Radiated measurements were performed on the product referred to in Section 3 as EUT, conducted
measurements were performed on the radio installed on a test fixture. This test report contains full
radiated and conducted testing results as per FCC15.247.

Low, mid and high channels and all modes were tested. All data in this report shows the worst case
between horizontal and vertical polarization measurements.

The device has transmit diversity but does not transmit simultaneously on both antennas.
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4  Measurements

4.1 Radiated Measurement Procedure
ANSI C63.4 Section 8.3.1.1: Exploratory radiated emission measurements

Exploratory radiated measurements shall be performed at the measurement distance or at a closer
distance than that specified for compliance to determine the emission characteristics of the EUT. At near
distances, for EUTs of comparably small size, it is relatively easy to determine the spectrum signature of
the EUT and, if applicable, the EUT configuration that produces the maximum level of emissions. A
shielded room may be used for exploratory testing, but may have anomalies that can lead to significant
errors in amplitude measurements.

Broadband antennas and a spectrum analyzer or a radio-noise meter with a panoramic display are often
useful in this type of testing. It is recommended that either a headset or loudspeaker be connected as an
aid in detecting ambient signals and finding frequencies of significant emission from the EUT when the
exploratory and final testing is performed in an OATS with strong ambient signals. Caution should be
taken if either antenna height between 1 and 4 meters or EUT azimuth is not fully explored. Not fully
exploring these parameters during exploratory testing may require complete testing at the OATS or semi-
anechoic chamber when the final full spectrum testing is conducted.

The EUT should be set up in its typical configuration and arrangement, and operated in its various
modes. For tabletop systems, cables or wires should be manipulated within the range of likely
arrangements. For floor-standing equipment, the cables or wires should be located in the same manner as
the user would install them and no further manipulation is made. For combination EUTS, the tabletop
and floor-standing portions of the EUT shall follow the procedures for their respective setups and cable
manipulation. If the manner of cable installation is not known, or if it changes with each installation,
cables or wires for floor-standing equipment shall be manipulated to the extent possible to produce the
maximum level of emissions.

For each mode of operation required to be tested, the frequency spectrum shall be monitored. Variations
in antenna height between 1 and 4 m, antenna polarization, EUT azimuth, and cable or wire placement
(each variable within bounds specified elsewhere) shall be explored to produce the emission that has the
highest amplitude relative to the limit. A step-by-step technique for determining this emission can be
found in Annex C.

When measuring emissions above 1 GHz, the frequencies of maximum emission shall be determined by
manually positioning the antenna close to the EUT and by moving the antenna over all sides of the EUT
while observing a spectral display. It will be advantageous to have prior knowledge of the frequencies of
emissions above 1 GHz. If the EUT is a device with dimensions approximately equal to that of the
measurement antenna beamwidth, the measurement antenna shall be aligned with the EUT.
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ANSI C63.4 Section 8.3.1.2: Final radiated emission measurements

Based on the measurement results in 8.3.1.1, the one EUT, cable and wire arrangement, and mode of
operation that produces the emission that has the highest amplitude relative to the limit is selected for the
final measurement. The final measurement is then performed on a site meeting the requirements of 5.3,
5.4, or 5.5 as appropriate without variation of the EUT arrangement or EUT mode of operation. If the
EUT is relocated from an exploratory test site to a final test site, the highest emission shall be
remaximized at the final test location before final radiated emissions measurements are performed.
However, antenna height and polarity and EUT azimuth are to be varied. In addition, the full frequency
spectrum (for the range to be checked for meeting compliance) shall be investigated.

This investigation is performed with the EUT rotated 360°, the antenna height scanned between 1 m and
4 m, and the antenna rotated to repeat the measurements for both the horizontal and vertical antenna
polarizations. During the full frequency spectrum investigation, particular focus should be made on those
frequencies found in exploratory testing that were used to find the final test configuration, mode of
operation, and arrangement (associated with achieving the least margin with respect to the limit). This
full spectrum test constitutes the compliance measurement.

For measurements above 1 GHz, use the cable, EUT arrangement, and mode of operation determined in
the exploratory testing to produce the emission that has the highest amplitude relative to the limit. Place
the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the antenna in the “cone of radiation” from that area and
pointed at the area both in azimuth and elevation, with polarization oriented for maximum response. The
antenna may have to be higher or lower than the EUT, depending on the EUT’s size and mounting
height, but the antenna should be restricted to a range of heights of from 1 m to 4 m above the ground or
reference ground plane. If the transmission line for the measurement antenna restricts its range of height
and polarization, the steps needed to ensure the correct measurement of the maximum emissions, shall
be described in detail in the report of measurements. Data collected shall satisfy the report requirements
of Clause 10.

NOTES

1— Where limits are specified by agencies for both average and peak (or quasi-peak) detection, if the
peak (or quasi-peak) measured value complies with the average limit, it is unnecessary to perform an
average measurement.

2—Use of waveguide and flexible waveguide may be necessary at frequencies above 10 GHz to achieve
usable signal-to noise ratios at required measurement distances. If so, it may be necessary to restrict the
height search of the antenna, and special care should be taken to ensure that maximum emissions are
correctly measured.

3—All presently known devices causing emissions above 10 GHz are physically small compared with
the beam-widths of typical horn antennas used for EMC measurements. For such EUTs and frequencies,
it may be preferable to vary the height and polarization of the EUT instead of the receiving antenna to
maximize the measured emissions.
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4.2 Conducted Measurement Procedure

DET EF splitter / Spectnum
cotnbiner analyzer
EUT 2088,
attenuator

1. Connect the equipment as shown in the above diagram.

2. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the EUT to its
maximum power at the required channel.

3. Measurements are to be performed with the EUT set to the low, middle and high channels.
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4.3 Maximum Peak Output Power

4.3.1 Limits: 815.247 (b)(1)
Nominal Peak Output Power < 30 dBm (1W)

EIRP <36 dBm

4.3.2 Test Conditions:

Tnom: 21°C; Vnom

4.3.3 Test Result:
EIRP = conducted output power + antenna gain

CETECOM™
Lo

Max Peak Output Power - EIRP (dBm)
Frequency | ™0 Tx1
(MHz) b g/a | HT20 b g/a | HT20
2412 1 23.8 28.2 27.4 23.8 27.3 27
2437 6 23.5 29.4 29.1 23.3 29 28.8
2462 11 23.8 28 26.7 23.6 27.5 26.4
5745 149 27 26.2 26.2 25.9
5785 157 27.1 26.6 26.5 26.5
5825 165 26.9 26.7 26.4 26.3
Measurement Uncertainty: £0.5dB
Max Peak Output Power - Conducted (dBm)
Frequency | .| X0 Tx1
(MHz) b g/a HT20 b g/ a HT20
2412 1 21.9 26.3 25.5 22.1 25.6 25.3
2437 6 21.6 27.5 27.2 21.6 27.3 27.1
2462 11 21.9 26.1 24.8 21.9 25.8 24.7
5745 149 24.7 23.9 22 21.7
5785 157 24.8 4.3 22.3 22.3
5825 165 24.6 24.4 22.2 22.1
Measurement Uncertainty: £0.5dB

Channel integration measurement method was used.
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4.4 Restricted Band Edge Compliance

4.4.1 Limits: 8§15.247/15.205
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

CETECOM
———

IvHz Mz MHz GHz
0.090-0.110 1642 -16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.705
4.125-4.128 255-2567 1300 - 1427 B3.025-85
417725 -4.17775 37.5-3825 1435 - 1626.5 95.0-92
420725 -4.20775 73-746 16455 - 1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-127
6.26775 - 6.26825 108 -121.94 17188-17222 13.25-134
631175 -6.31225 123 - 138 2200 - 2300 1447 -145
8.291 -8.294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.3606 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 838675 156.7-156.9 2690 - 2900 2201-2312
841425 - 841475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-1732 3332 -3339 312-318
12.51975 - 12.52025 240 - 285 33458 - 3358 36.43-36.5
12.57675 - 1257725 322-3354 2600 - 4400 ™
1336-13.41

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.
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 in §15.209(a)
is not required. In addition, radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see

§15.205(c)).

*PEAK LIMIT= 74dBuV/m
*AVG. LIMIT= 54dBuV/m
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4.5 Occupied Bandwidth

45.1 Limits: 8 15.247 (a)(1)
The minimum 6 dB bandwidth shall be at least 500 kHz.

45.2 Test Result:

Occupied Bandwidth (MHz)
Tx0
Fr(el\(jltﬁg)cy Channel b g/a HT20

6 dB 99% 6 dB 99% 6 dB 99%
2412 1 8.77 12.98 16.28 16.63 17.38 17.64
2437 6 9.17 13.88 16.08 16.78 17.33 17.89
2462 11 8.22 12.93 16.26 16.63 17.43 17.69
5745 149 - - 16.03 16.53 17.33 17.79
5785 157 - - 15.98 16.53 17.38 17.79
5825 165 - - 15.98 16.48 17.28 17.79

Measurement Uncertainty: £0.01 MHz
Occupied Bandwidth (MHz)
Tx1
Fr(el\(jllljjg)cy Channel b g/a HT20

6 dB 99% 6 dB 99% 6 dB 99%
2412 1 9.07 13.08 16.23 16.63 17.43 17.69
2437 6 9.22 13.78 15.93 16.73 17.28 17.99
2462 11 8.22 12.93 16.28 16.63 17.38 17.69
5745 149 - - 15.98 16.53 17.28 17.79
5785 157 - - 15.98 16.53 17.38 17.79
5825 165 - - 15.98 16.53 17.33 17.79

Measurement Uncertainty: £0.01 MHz
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45.3 Test Data/plots:

Tx0 802.11b

///\ RBW 300 kHz RF Att 40 dB ///\ RBW 300 kHz RF Att 40 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
Rl e ananas o 71} 36T gy Rl e ananas o T R el [
2.40781p63 GHz 2.43241683 GHz
20 AL|0T1] -0].58 dB 20 AL][T1] -0].38 dB
B.76753pB07 MHz 9.16833B67 MHz
oPg 12.97595[150 MHz oPg 13.87775651 MHz
10 % T —6[ 50dBm 10 T =575 dBm
2 1 2.40551R02 GHz| 3 1 2 .43006[112 GHz|
0 M v{4 (T1) -5).02_dBn| 0 vA4 (T1) -5).04_dBn|
T1 T2 |2.41848[798 GHz T1 TVQ 2.44393B88 GHz
v v (T ¥ 8.02 dBn K
-10) R rasF slsleame -10)
-20) -20)
-30 -30
_an| _an|
-50) -50)
-60 -60)
-67.5 -67.5
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2008 12:30:48 Date: 21.DEC.2008 12:43:32
//\ RBW 300 kHz RF Att 40 dB
\/'/Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms unit dBm
32.5
30f—28-5—pB—C+Fopt T TEA B
2.45786673 GHz
o Al]IT1] -0.23 dB
B.21643RB7 MHz
oPH 12.92585/170 MHz|
10 i WARE =§[77—oBm
% 1 2.45551R02 GHz
0 T4 [T1] -6].43 dBm|
Tt T2 |2-4B843[788 GHz
v v
-10
-20)
~30)
_ag
-50
-60)
_67.5|
Center 2.462 GHz 2.5 MHz/ Span 25 MHz

Date: 21.DEC.2009 12:45:11
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Tx0 802.11g

CETECON
L

///\ RBW 300 kHz RF Att 40 dB ///\ RBW 300 kHz RF Att 40 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
30f—28-5—p8—S+Fept T A3t 30f—28-5—p8—S+Fept T —O5—oBm
2.40380p62 GHz 2.428958392 GHz
20 AL][T1] 0[.32 dB 20 AL][T1] -0.59 dB
16.33266p33 MHz 16.08216[433 MHz
oPg 16.63326F53 MHz oPg 16.78356[713 MHz
10 T3 —2[30dBm 10 T3 =t t5oBm
2.14U355532 GHz| $ 2142865032 GHz|
0 R 914 (711 | 1, -2.39 dBn| 5 1 914 (711 | a2 -1].60 dBn|
y 2.‘212029155 GHz| 2.X45441EE GHz|
-10 -10
20— _— -20
-30 -30
—40| -40)
-50 ~50)
_60 _60|
-67.5 -67.5
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 12:47:31 Date: 21.DEC.2009 12:49:41
%\ RBW 300 kHz RF Att 40 dB
\///Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms unit dBm
32.5
30fp—20-—S—pB8—0+Fept T B r3—oBm
2.45380B62 GHz
o Al]IT1] -0.06 dB
16.2B256(13 MHz
oPH 16.63326653 MHzZ|
10 i WARE =2[54—oBm
2.45365B32 GHz
0 b vrd (113 | L, -9.43 oBa
v > N7029)158 6H7]
-10)
-20)
~30)
_an|
-50
-60)
_67.5
Center 2.462 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 12:52:18

™
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Tx0802.11n

CETECON
L

///\ RBW 300 kHz RF Att 40 dB ///\ RBW 300 kHz RF Att 40 dB
¥ Ref Lv z ¥ Ref Lv z
Ref Lvl VBW 300 kH 4 Ref Lvl VBW 300 kH
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
30f—28-5—p8—S+Fept T =2[-30—oBm 30f—28-5—p8—S+Fept T —#S—oBm
2.40315/731 GHz 2.42830[762 GHz
20 AL |0T1] 0. 15 dB 20 AL][T1] -0.14 dB
17.63527054 MHz 17.3346634 MHz
oPg 17.63527054 MHz oPg 17.88577154 MHz
10 T3 —2[30dBm 10 T3 —O[S 7B
2.40315[731 GHz 1 2.4P805/711 GHz
5 L vid [T1] o -2.15 dBa| 5 id VT4 [T1) a2-1].26 dbnl
M 2.43079p59 GHZ| 2.445394P89 GHz
-10 -10
-20) -20)
-30 -30
_ap _ap
-50 ~50)
-60) -60)
-67.5l -67.5l
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2008 12:54:34 Date: 21.DEC.2008 12:57:02
%\ RBW 300 kHz RF Att 40 dB
\///Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms unit dBm
32.5
30f—28-—5—pB—C+Fept T =25 —oBm
2.45315[731 GHz
o Al]IT1] 0.17 dB
17.5B8517034 MHz
oPH 17.68537074 MHz|
10 i WARE =3[22—oBm
2.45310[721 GHz
0 . vid [T1] . -3.06 dBn
f f
¥ . 43079p59 GHZ|
-10)
-20)
~30)
_a|
-50
-60)
_87.5]
Center 2.462 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 12:58:31

™
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Tx0 802.11a ch149

CETECON
L

AN RBW 300 kHz RF Att 30 dB AN RBW 300 kHz RF Att 30 dB
\\//7/REF Lvl VBW 300 kHz \///‘/Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms unit dBm
30. 30.
20.5 P8 Offspt MIEE 743 B p 20.5 P8 Of fspt MG .43 o8]
5.74332[164 GHz| 5.74332)164 GHz
20 T B 00at 20 OF B! =y oEET T
BMW 16.03208413 MHz VT [T1] -1.56 dBn|
1 s vIY (711 1/.53 dBm 1 , 5.73670842 GHz
¥ 5. 73695092 GHz| Y vTg (T1] -2.73 dBn|
i 913 0711 |12 1[.20 dBn o 5. 75324148 GHZ|
0 0. raZ233030 6 0 v Tv
-10) ~-10)
_oop— — 20|
30| -30)
-4 —an|
= -50)
60 -60
-B9 -69.
Center 5.745 GHz 2.5 MHz/ Span 25 MHz Center 5.745 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:34:04 Date: 21.DEC.2009 14:33:05
///\ RBW 300 kHz  RF Att 30 o8
///\ RBW 300 kHz  RF Att 30 dB & Rret Lvi VBW 300 KHz
~O/ Ref Lyl VBW 300 kHz 30.5 dBm SWT 100 ms Unit dBm
30.5 dBm SWT 100 ms Unit dBm 30.5
0. e ﬁ — 20.5 ¢B Offset MUISEN] 709 dBm| g
: = vijr 715 Bl 5. 74582665 GHz|
., 5. 74582665 GHz| 20 o 1 SEArTA M
™ e vT] (T1] -1|.46 dBm
iu 17.33466834 MHz| m ) - 2360511 oHe
. X 11 (11 1l.51 dBnm v EENSEE -1/.63 dBn
B 5.73630[762 GHz| - sadbes GHe
= v1g (T1) T2 977 dBn o T 2
o 5753642 G
-10
- 10|
-20) R A
_30f -30]
_an)| -40]
50 -50
&0 60
-63. -63.5i
Center 5.745 GHz 2.5 MHz/ Span 25 MHz Center 5.745 BHz 2.5 MHz/ Span 25 MHz

Date: 21.DEC.2009 14:57:10

Date: 21.DEC.2009 14:56:28
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Tx0 802.11a ch157

CETECON
L

///\ RBW 300 kHz  RF Att 30 dB //\ RBW 300 kHz  RF Att 30 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 pB Offspt vi[rT1] -84 dBmf g 20.5 pB Offspt vi[rT1] -84 ABMf g
5.78327154 GHz| 5.78327154 GHz|
20 T = pyujspye|s] 20 OF 15~ [8)=) =ny T
BW 15.98196393 MHz vT] (T1] -0|.86 dBm
1 1 vy (T1] 1].67_dBn| 1 1 5. 77670B42 GHz|
X 5. 77695092 GHZ| 4 vTg [T1] -2[.21 dBm
1 w13 1711 [P 1|99 d8n - 5. 79324[148 GHz
0 ERaspa=L: staaucly 0 2
-1g -1g
-20b— -2g
-30) -30)
-4g -4g
_50| -50)
-60 -60
_B9.5 -69.5
Center 5.785 GHz 2.5 MHz/ Span 25 MHz Center 5.785 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:35:25 Date: 21.DEC.2009 14:34:47
//\ RBW 300 kHz  RF Att 30 db //\ RBW 300 kHz  RF Att 30 db
\/'/Ref Lvl VBW 300 kHz \/'/Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
205 b Ofreft vi[T1] 7.22 dBm| g 205 b Ofreft vi[T1] 6.99 dBm|
5.78322|144 GHZ| 5.78372P44 GHz|
20 e} 5 Balae ] 20 6F 177 ES ST
BW 17.384760854 MHz vT] (T1] -1].53 dBn|
10 X V1] (T1] 1). 16 dBm 10 5.77605[711 GHz|
+ t
v 5. 77625752 GHZ| v v1q (T1) -1|.52 dBn
11 V13 [T1] T2 1).09 dBm 5.79384[269 GHZ|
q v v q 11 T2
579364 GH v 7
-10 ~10)
_og -20|
-3g -3g
_ag| -4n|
-50) -50)
-60 -60)
-69.5 -69.5
Center 5.785 GHz 2.5 MHz/ Span 25 MHz Center 5.785 GHz 2.5 MHz/ Span 25 MHz
14:10:23 Date: 21.DEC.2009 14:57:46

Date: 21.DEC.2009

™
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Tx0 802.11a ch165

///\ RBW 300 kHz  RF Att 30 dB //\ RBW 300 kHz  RF Att 30 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 pB Offspt vi[rT1] 7-68 dBmf g 20.5 pB Offspt vi[rT1] 7-68 dBmf g
5.82537695 GHz| 5.82537695 GHz|
20 T = pyujspye|s] 20 OF 15— SEOT T
BW 15.98196393 MHz vT] (T1] -1].23 dBn
1 1 vy (T1] 1].62_dBm| 1 1 5.81670B42 GHz|
X 5.81695B92 GHz| X VT4 (T1] -0.45 dBn
T1 4 T2
B vTg (Tl S 1|.67 dBm T 553319138 GHz|
0 SEIZIAEE o 0
-1g -1g
-2g -20b—
-30) -30)
-4g -4g
-50 -50
_60| -60
-69.5 -69.5
Center 5.825 GHz 2.5 MHz/ Span 25 MHz Center 5.825 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:37:47 Date: 21.DEC.2009 14:37:02
//\ RBW 300 kHz  RF Att 30 db //\ RBW 300 kHz  RF Att 30 db
\/'/Ref Lvl VBW 300 kHz \/'/Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
205 b Ofreft vi[T1] 7. 44 dBm| g 205 b Ofreft vi[T1] 7. 44 dBm| g
5.82327]154 GHZ| 5.82327]154 GHZ|
20 e} 5 Balae ] 20 6F 177 ES ST
BW 17.28456814 MHz vT] (T1] -1|.72 dBn|
10 s V1] (T1] 1).50 dB 10 s 5.81605[711 GHz|
v 5.81630[762 GHZ| v VT4 (T1] -1|.24 dBn
T1 v T2
, B T2 (T1] 2 1|13 dBn) , . 5.83384p69 GHz
=5 TI2T (=1a) v
~10) ~10)
-2g — -20}—
-3g -3g
-4g -4g
-50) -50)
-60 -60)
-69.5 -69.5
Center 5.825 GHz 2.5 MHz/ Span 25 MHz Center 5.825 GHz 2.5 MHz/ Span 25 MHz

Date: 21.DEC.2009 14:539:49 Date: 21.DEC.2009 14:53:11
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TX1802.11b

CETECON
L

///\ RBW 300 kHz RF Att 40 dB ///\ RBW 300 kHz RF Att 40 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
30f—28-5—p8—B+Fspt T T B0—em 30f—28-5—p8—B+Fspt T 59—em
2.40741583 GHe| 2.43236673 GHe|
o0 AL][T1] 0].22 dB o0 AL][T1] 0].14 dB
9.06813F27 MHZ| 9.21843F87 MHZ|
oPY 13.076150230 MHz oPY 13.77755611 MHz
10) T T e Bl apm| 10) T T = ou—aom|
1 1 2.40546192 GHz| 1 1 2.43016132 GHZ|
0 X vaq [T1] -5[.96 _dBm| 0 b vid (T1] -6[.57 dBm|
T1 T2 [2.41853B808 GHZ| 1o |2 44393888 GHz|
v v T1 v
-1 -1 v
-20) -20)
-30) -30)
_ap)| -40)
-50) -50)
-60) -60)
-67.5! -67.5!
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 13:04:57 Date: 21.DEC.2009 13:06:55
N RBW 300 kHz RF Att 40 dB
\///Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm
32.5
30) 265 B0+ + TTrTT g aom|
2.45786F73 GHz|
P Al][T1] -0.34 o8
8.21643287 MHZ|
0OPH 12.92585(170 MHz
10 73 =B[-5S b
i 1 2.45551R02 GHz|
o 79 (T1] -6[.37 dBm
T 1o [2.46843[788 GHz
v v
-10)
-20)
-30)
-40)
-50)
-60)
_87.5]
Center 2.462 GHz 2.5 MHz/ Span 25 MHz

Date: 21.DEC.2009 13:09:01

™
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TX1802.11g

CETECON
L

///\ RBW 300 kHz  RF Att 40 dB ///\ RBW 300 kHz  RF Att 40 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
30f—28-5—p8—B+Fsgt T O3B 30f—28-5—p8—B+Fsgt T 4B,
2.40385B72 GHZ| 2.42900B02 GHZ|
20 AL]T1) -0l.01 o8B 20 AL]T1) 0l.05 o8
16. 23246433 MH] 15.93186373 MH7]
opg 16 . 63326653 MH] opg 165. 73346633 MH]
10) T T =2 O apm 10) T T = [[TO00 aom
240365032 Giz B 2l 42865032 GHZ|
q Ty v1q (T1) | o, -2[.79 dBn| o 11 V14 (T1) |%o -1l.81 dBn|
%
y 292029158 GHZ| 2.44539178 GHZ|
-10| -10|
-20| -20|
30| -30)
-4 -4
~50) ~50)
-60) -60)
-67.5 -67.5
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 13:10:16 Date: 21.DEC.2009 13:11:56
N RBW 300 kHz  RF Att 40 dB
\///Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm
32.5
30) 265 B0+ + TTrTT =0T apm
2.45380p62 GHZ|
20 AL|T1] 0.3t dB
16. 28256613 MHZ|
0P 16.63326653 MH]
10) 1 =2 55—dBm
2.45365032 GHZ|
0 -1 vrd (113 [ 1. -9.88 oBn
rs
v 27029158 GHZ|
-10)
-20) SE—
-30)
-4n|
-50|
-60)
_67.5
Center 2.462 GHz 2.5 MHz, Span 25 MHz
Date: 21.DEC.2009 13:13:46

™
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TX1802.11n

CETECON
L

///\ RBW 300 kHz RF Att 40 dB ///\ RBW 300 kHz RF Att 40 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
32.5 dBm SWT 100 ms Unit dBm 32.5 dBm SWT 100 ms Unit dBm
32.5 32.5
30f—28-5—p8—S+Fept T =t 4g—oBm 30f—28-5—p8—S+Fept T —OE—oBm
2.40325/752 GHz 2.42830[762 GHz
20 AL |0T1] 0].20 dB 20 AL |0T1] 0.92 dB
17.43486B874 MHz 17.2B45614 MHz
oPg 17.68537074 MHz oPg 17.88597194 MHz
10 717 =2 oBm 10 717 =95 —dBm
2.40310[721 GHz $ 2.41'2800701 GHZz|
q -1 v14 (T1] 2 -2|.09 dBm| q T1 V14 [(T1] 42|82 dBn|
A g
vy 2. 48079059 GHZ| 2.44539P399 GHz
-10] -10]
-20] -20]
-30] -30]
-4 -4
-50 ~50)
-60| -60|
-67.5 -67.5
Center 2.412 GHz 2.5 MHz/ Span 25 MHz Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 13:16:11 Date: 21.DEC.2009 13:17:46
/\ RBW 300 kHz RF Att 40 dB
\///Ref Lvl VBW 300 kHz
32.5 dBnm SWT 100 ms Unit dBm
32.5
30fp—20-—S—pB8—0+Fept T3 {2 —dBm
2.45325[752 GHz
o Al]IT1] 0.14 dB
17.38476054 MHz
orPg 17.68537074 MHz
10 i WARE =3[ to—oBm
2.45310[721 GHz
o 1 vid (T1] 1,-2.61 dBnm
A g
v 2. 4#079p59 GHy
-10]
-20)
-30)
-4
-50]
-60]
_67.5
Center 2.462 GHz 2.5 MHz~, Span 25 MHz
Date: 21.DEC.2009 13:19:12

™
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Tx1 802.11a ch149

///\ RBW 300 kHz  RF Att 30 dB //\ RBW 300 kHz  RF Att 30 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 pB Offspt vi[rT1] 746 dBmf g 20.5 pB Offspt vi[rT1] 7-02 dBmf g
5.74332]164 GHZ| 5.74407315 GHZ|
20 T = pyujspye|s] 20 OF 15~ [8)=) =ny T
BM 15.98196B333 MH] vT] (T1) -1.64 dBn|
1 ) vy (T1] 1].70_dBm| 1 ) 5. 7367042 GHZ|
v 5.73695092 GHZ| v VT4 (T1] -2|.14 dBn|
= vTg (111 |12 134 dBn o 5.75324)148 GHz
0 EEasFasL: staaucly 0 v .
-10| -10|
-20}— -20| —]
-30) -30)
-4n| -4n|
-50) -50)
-60) -60)
-69.5 -69.5
Center 5.745 GHz 2.5 MHz/ Span 25 MHz Center 5.745 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:14:54 Date: 21.DEC.2009 13:46:24
IS RBW 300 kHz  RF Att 30 dB IS RBW 300 kHz  RF Att 30 dB
\/'/Ref Lvl VBW 300 kHz \/'/Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 = 30.5 =
20.5 B Of fsgt vi[T1] 7-63 IBmf 20.5 B Of fsgt vi[T1] 7-20 Bmf g
5.743392PB5 GHZ| 5.743392PB5 GHZ|
20 e} 5 Balae ] 20 6F 177 ES ST
BH 17.28456814 MHZ] vT] (T1] -1|.56 dBn|
10 1 V1] (T1] 2/.07 dBn| 10 . 5.73605[711 GHZ|
b 5.73630[762 GHZ| v V14 (T1) -1/.60 dBn|
= 913 (T11 | 2 1].90 dBn| 5 . 75384P6S GHz
q q T1 T2
ST 35SR e o v 7
-10 ~10)
-20| -20|
-30) -30)
-4n| -4n|
-50) -50)
-60 -60)
-69.5 -69.5
Center 5.745 GHz 2.5 MHz, Span 25 MHz Center 5.745 GHz 2.5 MHz, Span 25 MHz

Date: 21.DEC.2009 14:08:43 Date: 21.DEC.2009 14:04:21
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Tx1 802.11a ch157

///\ RBW 300 kHz  RF Att 30 dB //\ RBW 300 kHz  RF Att 30 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 P8 Offset Y1711 775 B 20.5 P8 Offset Y1711 .73 B
5. 78602705 GHZ| 5.78332]164 GHZ|
20 T = pujsps|s] 20 OF 15~ [8)=) =ny T
BM 15.98196B333 MH] vT] (T1) -0|.51 dBn|
- 1 Y11 (T1] 2.22 dBm| 1o 1 5.77670p42 GHZ|
Y 5.77695092 GHZ| X V13 (T1] -2.18 dBn|
g 913 1711 2 1l.86 dBn T 5. 79324)148 GHZ|
0 ENa=pa=L: staaucly 0 2
10 -10|
—20f— -20}—
_30 -30)
-40 -40)
-50| -50|
_60| -60)
-69.5 -69.5
Center 5.785 GHz 2.5 MHz/ Span 25 MHz Center 5.785 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:15:51 Date: 21.DEC.2009 13:47:43
& RBW 300 kHz  RF Att 30 dB & RBW 300 kHz  RF Att 30 dB
\//Ref Lvl VBW 300 kHz \//Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 B Of fsgt vi|T1] 722 IBnf g 20.5 B Of fsgt vi|T1] 722 IBnf g
5.78322|144 GHZ| 5.78322|144 GHZ|
20 e} 5 Bilae s 20 6F 177 ES T T
BH 17.384760854 MH| vT] (T1] -1/.10 dBn|
1o X Y11 (T1) 1|.16_dBm| 1o X 5. 77605711 GHz|
v 5. 77625752 GHZ| v Y13 (T1) -0|.59 dBn|
T v T2
T T3 (T11 2 1).09 dBn) T 5. 7p384P6S GHz
0j 5. 7 3367 EER=lal 0j
-10 -10)
-20| -20f- .
-30) -30)
-4 -4
~50) ~50)
-60) -60)
~-B69.5 ~-B69.5
Center 5.785 GHz 2.5 MHz, Span 25 MHz Center 5.785 GHz 2.5 MHz, Span 25 MHz

Date: 21.DEC.2009 14:10:23 Date: 21.DEC.2009 14:09:44



Test Report #: EMC_ APPLE_055 15.247 DSSS_81A_Rev3 ™
Date of Report : 2010-03-11 Page 38 of 96 CE r Eco |
w.‘- .

Tx1 802.11a ch165

///\ RBW 300 kHz  RF Att 30 dB //\ RBW 300 kHz  RF Att 30 dB
5 Ref Lvl VBW 300 kHz \// Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 P8 Offset Y1711 7-B0 OBm| 20.5 P8 Offset Y1711 775 B
582592685 GHZ| 5.82597695 GHZ|
20 T = pujsps|s] 20 OF 15~ [8)=) =ny T
BM 15.98196B333 MH] vT] (T1) -0|.63 dBn|
1o 1 Y11 (T1] 1|.75 dBnl 1o 1 5.81670p42 GHZ|
h¢ 5.81695092 GHe| Y VT3 [T1] -2[.18 dBm
= v17 (111 12 1|46 oBn] T 5.63324)148 GHz
0 EREEpasL: Ustaaucly 0 2
-10| -10|
-20| -20|
-30) -30)
-40 -40)
-50| -50|
-60) -60)
-69.5 -69.5
Center 5.825 GHz 2.5 MHz/ Span 25 MHz Center 5.825 GHz 2.5 MHz/ Span 25 MHz
Date: 21.DEC.2009 14:16:48 Date: 21.DEC.2009 13:48:56
& RBW 300 kHz  RF Att 30 dB & RBW 300 kHz  RF Att 30 dB
\//Ref Lvl VBW 300 kHz \//Ref Lvl VBW 300 kHz
30.5 dBm SWT 100 ms Unit dBm 30.5 dBm SWT 100 ms Unit dBm
30.5 30.5
20.5 B Of fsgt vi|T1] -39 IBmf g 20.5 B Of fsgt vi|T1] -39 IBmf g
5.82412]325 GHZ| 5.82412]325 GHZ|
20 e} 5 Bilae s 20 6F 177 ES T T
BH 17.334660834 MH| vT] (T1] -1/.20 dBn|
1o s Y11 (T1) 1|.00_dB| 1o s 5.61605[711 GHz|
v .B1625752 GHZ| v V13 (T1) -1/.70 dBn|
T V13 IT1) 12 1|77 dBn| 5.83384P6ES GHz
a v a T1 T2
STEIISSRTE O 7
-10 -10)
-20| -20|
30| -30)
_an| -4
-50 ~50)
-60) -60)
~-B69.5 ~-B69.5
Center 5.825 GHz 2.5 MHz, Span 25 MHz Center 5.825 GHz 2.5 MHz, Span 25 MHz

Date: 21.DEC.2009 14:11:56 Date: 21.DEC.2009 14:11:16
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4.6 Power Spectral Density
4.6.1 Limits: § 15.247 (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.

4.6.2 Results
Power Spectral Density (dBm)
Frequency ™0 >1
(MHz) | Channel e T T 20 | b | g/a | HT20
2412 1 -2.75 -9.37 | -10.18 | -4.74 | -10.97 | -10.45
2437 6 -3.01 -6.38 -5.5 -3.19 -7.09 -7.43
2462 11 -3.34 -9.69 | -10.35 | 496 | -11.11 | -11.35
5745 149 - -6.67 -7.65 - -10.46 | -10.6
5785 157 - -5.6 -6.62 - -10.02 | -9.77
5825 165 - -5.33 -7.83 - -9.83 | -10.04
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Tx0 Ch149
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[ ex)
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Tx1 ch149
® Re 2 B

T 2 e
| |
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4.7 Transmitter Spurious Emissions- Conducted

4.7.1 Limits: 8§ 15.247 (d)
30dBm for the transmitter.
-20dBc in the frequency range 30MHz- 25GHz.

4.7.2 Test Conditions:
Analyzer settings: F<1G: RBW=VBW=100 kHz
F>1G: RBW=VBW=1 MHz.

4.7.3 Test data/ plots:

Conducted Spurious Emissions

Frequnecy Channel Tx0 Tx1
(MHz) b g/a | HT20 b g/ a | HT20
2412 1 Pass Pass Pass Pass Pass Pass
2437 6 Pass Pass Pass Pass Pass Pass
2462 11 Pass Pass Pass Pass Pass Pass
5745 149 - Pass Pass Pass Pass
5785 157 - Pass Pass Pass Pass
5825 165 - Pass Pass Pass Pass

CETECOM™
———
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4.7.4 Test data/ plots:
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4.8 Transmitter Spurious Emissions- Radiated

4.8.1 Limits: 8§15.247/15.205
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

IvHz Mz MHz GHz
0.090-0.110 1642 -16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.705
4.125-4.128 255-2567 1300 - 1427 B3.025-85
417725 -4.17775 37.5-3825 1435 - 1626.5 95.0-92
420725 -4.20775 73-746 16455 - 1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-127
6.26775 - 6.26825 108 -121.94 17188-17222 13.25-134
631175 -6.31225 123 - 138 2200 - 2300 1447 -145
8.291 -8.294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.3606 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 838675 156.7-156.9 2690 - 2900 2201-2312
841425 - 841475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-1732 3332 -3339 312-318
12.51975 - 12.52025 240 - 285 33458 - 3358 36.43-36.5
12.57675 - 1257725 322-3354 2600 - 4400 ™
1336-13.41

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.
In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

*PEAK LIMIT= 74dBuV/m

*AVG. LIMIT= 54dBuV/m

4.8.2 Limits: §15.209

(For measurement distance of 3m

Frequency of emission (MHz)

Field strength (uV/m)

30-88 100 (40dBuV/m)
88-216 150 (43.5 dBuV/m)
216-960 200 (46 dBuV/m)
Above 960 500 (54 dBuV/m)
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NOTE:

1. The radiated emissions were done with different settings, using the relevant pre-amplifiers for the relevant frequency
ranges. This is the reason that the graphs show different noise levels. In the range between 3 and 25 GHz very short cable
connections to the antenna was used to minimize the noise level.

2. All measurements are done in Peak mode using an Average limit, unless specified within the plots.

4.8.3 Limits: 815.209

Frequen((lz\)//l I(—)Ifz;) MISSION Field strength (uV/m) Measurement Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30

4.8.4 Test Result:
No significant emissions measurable. Plots reported here represent the worse case emissions, and both
Horizontal and Vertical polarizations.
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4.8.5 Test data/ plots:

NOTE — Worst case plot for all channels and modes.

b mode ch 6 tx1 30-1

FQC 15 30-1000MHz

70

FOC IS¢

Level in dBuV/m

30 200 400 600 800

Frequency in MHz

———  RTBlhilne ———  PevewRaitl * Deta Reclcton1[1]

1000

CETECOM
L
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EUT Information
Comment: 802.11b chl power level 16.8dBm avg. Tx0

Final Result 1

Frequency MaxPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Elevation | Corr. | Margin
(MHz) (dBuVv/m) | Time (kHz) height position (deg) (dB) (dB)
(ms) (cm) (deg)

2412.918144 99.5 | 20.000 1000.000 1200 | V 98.0 90.0 24.6 -25.5
17949.834455 64.5 | 20.000 1000.000 1450 | V 8.0 90.0 30.1 9.5
17953.642688 64.1 | 20.000 1000.000 1450 | H 292.0 90.0 30.0 9.9
17954.412321 64.9 | 20.000 1000.000 145.0 | V 112.0 90.0 30.1 9.1
17969.786416 64.2 | 20.000 1000.000 1200 | V 188.0 90.0 29.9 9.8
17989.453491 63.8 | 20.000 1000.000 1450 | V 22.0 90.0 29.8 10.2

FCC 15 1-18GHz

119
10¢

A =~

2410821643 ' GHz
103.954.dBuV/m

3G /4 dBUV per m

Level in dBV/m

6d | i 4.819639279 GHz . M

| 44525 dBvim gt Gt e S2 i1
e L S R S S
(afarbtelft
4G b 4827655311 GHZ ™
1. Y ..3083 dBUV/m
15
1 2 4 6 8 10 12 14 16 18
Frequency in GHz
74 dBuV per m.LimitLine 54 dBuV per m.LimitLine Preview Result 1
Preview Result 2 ¥ Data Reduction 1 [2] Data Reduction 2 [2]

‘ Final Result 1 Final Result 2
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EUT Information

Comment: 802.11b ch6 power level 16.7dBm avg. Tx0
FOC 151-18GHz
110
100 Y
24388%77p6 GGHz
T99:368 dB N/
Q0
80
A4 2N Bera
£
2 7
[a0]
©
£
° 60 A
w W
- s il ,,wwﬁ.‘-'w
i 875751503.GHZ A M'W
907 dBV/m
Awy. .
M?E?SE%GHZ
31.G47-0BVIm -,
\
m_ 0
20
1 2 4 6 8 10 12 14 16 18
Frequency in GHz
74 BV par mlimitline S4BV pr mlinitline

— PevewReaitl PevewResut 2
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Note — Worst case plot for all channels and modes
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4.9 Receiver Spurious Emissions- Radiated

49.1 Limits: §15.109

Frequen((l:\)//“gfzf LS Field strength (uV/m) Measurement Distance (m)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30

30-88 100 (40dBuV/m) 3

88-216 150 (43.5 dBpV/m) 3

216-960 200 (46 dBpV/m) 3

Above 960 500 (54 dBuV/m) 3

4.9.2 Test Result:
Plots reported here represent the worse case emissions.
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4.9.3 Test data/ plots:

idle 30-1

Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit

(MHz) (dBpVv/m) Time (kHz) height position (dB) (dB) (dBuVv/m)
(ms) (cm) (deg)

33.238367 21.0 | 20.000 120.000 120.0 | V 45.0 6.8 19.0 40.0
41.337368 22.7 | 20.000 120.000 120.0 | V 135.0 5.6 17.3 40.0
46.991909 25.8 | 20.000 120.000 120.0 | V 199.0 6.4 14.2 40.0
51.857307 32.4 | 20.000 120.000 180.0 | V 119.0 6.9 7.6 40.0
53.224499 32.4 | 20.000 120.000 1770 | V 1.0 7.1 7.6 40.0
818.826841 23.8 | 20.000 120.000 2370 | H 32.0 25.7 22.2 46.0
823.599690 23.9 | 20.000 120.000 186.0 | H 86.0 25.8 22.1 46.0
911.331354 24.9 | 20.000 120.000 205.0 | H 20.0 26.5 21.1 46.0

(continuation of the "Final Result 1" table from column 10 ..))

FQOC 15 30-1000MHz

70
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4.10 AC Power Line Conducted Emissions

4.10.1 Limits: 8§15.107/15.207

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed
to be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not
exceed the limits in the following table, as measured using a 50 pH/50 ohms line impedance
stabilization network (LISN). Compliance with the provisions of this paragraph shall be based on the
measurement of the radio frequency voltage between each power line and ground at the power terminal.
The lower limit applies at the boundary between the frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
Analyzer Settings: RBW = 10KHz; VBW = 10KHz

4.10.2 Test Result:
No significant emissions measurable. Plots reported here represent the worse case emissions.
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4.10.3 Test data/ plots:
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RX Mode- Line & Neutral
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5 Test Equipment and Ancillaries used for tests

No | Instrument/Ancillary Type Manufacturer Serial No. Cal Due | Interval
01 | Spectrum Analyzer ESIB 40 Rohde & 100107 May 2010 1 year
Schwarz
02 | Spectrum Analyzer FSEM 30 Rohde & 100017 May 2010 1 year
Schwarz
03 | Signal Generator SMYO02 Rohde & 836878/011 | May 2010 1 year
Schwarz
04 | Power-Meter NRVD Rohde & 0857.8008.02 | May 2010 1 year
Schwarz
05 | Biconilog Antenna 3141 EMCO 0005-1186 June 2010 | 1 year
06 | Horn Antenna (1- SAS- AH Systems 325 June 2010 1 year
18GHz) 200/571
07 | Horn Antenna (18- 3160-09 EMCO 1240 June 2010 1 year
26.5GHz)
08 | Power Splitter 11667B Hewlett Packard | 645348 n/a n/a
09 | Climatic Chamber VT4004 Voltsch G1115 May 2010 1 year
10 | High Pass Filter 5HC2700 Trilithic Inc. 9926013 n/a n/a
11 | High Pass Filter 4HC1600 Trilithic Inc. 9922307 n/a n/a
12 | Pre-Amplifier JS4- Miteq 00616 May 2010 1 year
00102600
13 Power Sensor URV5-Z2 Rohde & DE30807 May 2010 1 year
Schwarz
14 | Digital Radio Comm. CMD-55 Rohde & 847958/008 May 2010 1 year
Tester Schwarz
15 | Universal Radio CMU 200 Rohde & 832291/06 May 2010 1 year
Comm. Tester Schwarz
161 Lisn ESH3-z5 | Rohde& 836679/003 | May 2010 | Lyear
Schwarz
17 | Loop Antenna 6512 EMCO 00049838 July 2010 2 years
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6 BLOCKDIAGRAMS
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Test Setup for >1GHz Measurements
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7 Revision History

Date Report Name Changes to report Report
prepared by

2010-02-17 EMC_ APPLE_055_15.247_DSSS_81A Original Marc

2010-03-01 EMC_ APPLE_055_15.247_DSSS_81A Revl Updated plots for bandwidth, PSD, Marc

and conducted emissions. Added
H/V statement. Updated modulation

types.

2010-03-05 EMC_ APPLE_055_15.247_DSSS_81A_Rev2 Corrected OBW table. Added Marc
40GHz conducted spurious
emission.

2010-03-11 EMC_ APPLE_055_15.247_DSSS_81A_Rev3 Updated radiated measurement Marc

procedure
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