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Main module

1 Introduction

This report contains the result of tests performed by:

Telefication B.V.
Edisonstraat 12a
6902 PK Zevenaar
The Netherlands

Telefication complies with the accreditation criteria for test laboratories as laid down in ISO/IEC
17025:2005. The accreditation covers the quality system of the laboratory as well as the specific
activities as described in the authorized annex bearing the accreditation number L021 and is
granted on 30 November 1990 by the Dutch Council For Accreditation (RvA: Raad voor
Accreditatie). The contents of this test report, if reproduced, shall be copied in full, unless special
consent in writing for reproduction in part is granted by Telefication. Copyright of this test report
is reserved to Telefication.

Ordering party:

Company name :  NuTune

Address : High Tech Campus 32 room 2.38
Zipcode : 5656 AE

City/town . Eindhoven

Country : The Netherlands

Date of order : 22 July 2008
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2 Product

A sample of the following product was submitted for testing:

Product description : Dual band 802.11n Wireless LAN Module

Manufacturer : NuTune

Trade mark > NuTune

Type designation : MRX2010

FCCID : WOPMRX2010C2

Hardware version : C2

Serial number : HV.11.2222.01262

Software release : 235

3 Test schedule

Tests are carried out in accordance with the specification detailed in chapter 7 “Summary” of this
report.

Tests are carried out at the following location:
o Telefication, Zevenaar
Telefication is designated by the FCC as an Accredited Test Firm for compliance testing of

equipment subject to Certification under Parts 15 & 18.
The Registration Number is: 282250.

The samples of the product were received on:
o 4 August 2008

Tests are carried out from:
o 7 August 2008 to 21 August 2008

4  Product documentation

For production of this report the following product documentation is used:

Description Date Identification

Performance specification 07-12-05 MRX2010 description&spec.doc

The above mentioned documentation will be filed at Telefication for a period of 10 years.
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5 Observations and comments

The MRX2010 is a LAN transceiver module with IEEE 802.11a/b/g/n capability. It operates in the
2400 — 2483.5 MHz ISM band as well as the 5150 — 5350 MHz, 5470 — 5725 MHz and 5700 —
5850 MHz bands. This report comprises measurements under the provision of section 15.407.
Measurement results of the module under the provisions of section 15.247 are recorded in
Telefication test report 20082954300.

To control the module during measurements, it was supplied with a host. Normal operational
modes were controlled by means of a web interface. Special radio-measurement modes were
controlled by means of the METALINK software tool: DUT GUI version 4.52.

All measurements are carried out as conducted tests, except for:
- restricted band measurements,
- receiver spurious emissions.

Output power, power spectral density and bandwidth tests are carried out with a combiner.

All radiated measurements are valid for the vertical polarization direction, except for emissions
below 1 GHz, which are measured for both orthogonal directions.

Measurements below 1 GHz in IEEE 802.11n (40 MHz) mode, while transmitting on channel 52,
are worst case of all implemented modes.

6 Modifications to the sample

No modifications are made to the sample.

7 Summary

The product is intended for use in the following application area(s):
INTENTIONAL RADIATOR OPERATING IN THE 5 GHz FREQUENCY BAND
INTENTIONAL RADIATOR OPERATING IN THE 2.4 GHz FREQUENCY BAND*

*) The 2.4 GHz band test results under the provision of section 15.247 are laid down in Telefication test
report 20082954300.

The sample is tested according to the following specification(s):

FCC Part 15 Subpart E, section 15.407 (excl. § 15.407 (h)) (10-01-07 Edition);
RSS-210, Issue 7 (June 2007 edition);
RSS-Gen, Issue 7 (June 2007 edition).
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8 Conclusions

The samples of the product showed NO NON-COMPLIANCES to the specification stated in
chapter 7 of this report.

The results of the tests as stated in this report, are exclusively applicable to the product items as

identified in this test report. Telefication does not accept any responsibility for the results stated in
this test report, with respect to the properties of product items not involved in these tests.

All tests are performed by:
name : P.A. Suringa

function : Senior Enginger Radio/EMC

~ Jilrz

Review of test report by:

name . S.J. van Spijker

function : Senior Test Engineer

signature &\1% ;
e —
' /’

The above conclusions have been verified by the following signatory:

Date : 14 October 2008
name : J.P. van de Poll
function : Co-ordinator Test Group

7

(i =

signature
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Test results module

1.1 Equipment information

Type designation MRX2010
Type of equipment WIFI access point
Operating frequency range 2400 — 2483.5 MHz

5150 - 5350 MHz
5470 - 5725 MHz

5725 - 5850 MHz

Possible modulation types OFDM WITH BPSK, QPSK, 16QAM And 64QAM
DBPSK, DQPSK, CCK

Antenna type External Dual-Band Omni-Directional Antenna

Antenna gain 5.5dBi @ 5 GHz

1.2 Channel test frequencies (MHz) and power settings (dBm)

Mode Ch36 |Chb2 | Ch60 |[Ch64 | Ch100 | Ch11l6 | Ch120 | Ch136 | Ch140
IEEE 5180 5260 -- 5320 5500 - 5600 -- 5700
802.11a |7 20 18 18 18 18
IEEE 5180 5260 -- 5320 5500 -- 5600 -- 5700
802.11n | 15 20 18 18 18 18

(20 MHz)

IEEE 5190 5270 5310 - 5510 5590 - 5690 -
802.11n | 14 20 14 18 20 18

(40 MHz)

1.3 Test modulation

802.11a QAMG64 3/4 Rank1: 54 Mbps

802.11n QAMG64 5/6 Rank1: 135 Mbps
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2 Emission tests below 1 GHz

2.1  Power line conducted emissions

Compliance standard

Method of test

ANSI C63.4-2003, sections 7 & 11.5

FCC part 15, subpart C, section 15.407 (b)(6)

Ambient temperature  : 24 °C
Relative humidity : 50 %
EUT condition : transmitting on channel 52 (802.11n (40 MHz) mode)
RBW 9 kHz Marker 2 [T1 ]
Demod AM MT 1 ms 22.22 dBuv
Att 10 dB PREAMP ON 606 .000000000 kHz
dBuV Moo T WHz afk@rMHZ[T1 ]
37.18| dBpv
| 90 D 00000000H KkH.
o TDS
-60.
[AvGp5022

-50.

40 be

-30.

-20

» M

150 kHz 30 MHz

Neutral and phase conductors: peak detector measurement

6DB

Measurement uncertainty: +3.7/-3.7 dB
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2.2 Radiated emissions

Compliance standard

Method of test

Ambient temperature
Relative humidity

FCC part 15, subpart C, section 15.407 (b)(6)

ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2
24 °C

50 %

EUT condition transmitting on channel 52 (802.11n (40 MHz) mode)
RBW 120 kHz
Demod AM MT 100 ps
Att 10 dB PREAMP ON
dBuV Moo 100 MHz 1 GHz
90
I-80.
70 TDS
-50. g’
FCCPR[T15 \ \(ja
e
20 NMMA'/ %
10
o
30 MHz 1 GHz
Ch 52: 0.03 — 1 GHz vertical polarization
RBW 120 kHz Marker 3 [T1 ]
Demod AM MT 100 ps 41.71 dBpv
Att 10 dB PREAMP ON 399.960000000 MHz
L BT 100 MHZ Merker|1 [Jr1 J] 1 GHz
#2_55 dBpvV
L 90. 20D000H00 M
— Marker|2 [Tl
MAXH| A2_65 dBpV
80 B0 T 6F0PO0PO T
o TDS
60
FCCPR[T15 EEL
™
by, AN D P
‘M\ (Y
"y Il
| 50 M M‘h.n
10
o
30 MHz 1 GHz
Ch 52: 0.03 — 1 GHz horizontal polarization
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3 Emission tests 802.11a: 5150 — 5350 MHz band

3.1 Peak power output

Compliance standard FCC part 15, subpart E, section 15.407 (a)(1) and (a)(2)
Method of test : FCC Public Notice DA 02-2138, Appendix A, method #1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 36 Channel 52 Channel 64
B(ZGdB) =20.6 MHz B(26dB) =20.6 MHz B(zedB) =20.6 MHz lelt
4 +10logB = 17.1 dBm 11 + 10logB = 24.1dBm | 11 + 10logB = 24.1 dBm (conducted)
23.1dBm 30.1dBm 30.1dBm Limit
(radiated)
16.6 dBm 18.7 dBm 17.0 dBm Measured. value
(conducted)
22.1 dBme.i.r.p. 24.2 dBme.i.r.p. 22.5dBme.i.r.p. Calculated value
(radiated)
Channel 52 plot
*RBW 1 MHz Marker 1 [T1 ]
@ *VBW 10 MHz -13.26 dBm
Ref 22 dBm *Att 20 dB SWT 20 ms 5.250000000 GHz
| 2 Offdet 12 d
1o A A AMA~ A A AAA A M IA—AY I AN AN A i
. W v MMW
J’ =
1 RV LV'ZLO N cat
[CLRWRY|=:Ts] TRG
| _80 LVL
L-40
-50
+-60
L-70
Center 5.26 GHz 2 MHz/ Span 20 MHz
Tx Channel
Bandwidth 19 MHz Powe r 19 - 26 dBm

Measurement uncertainty: +2.4/-2.7dB
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3.2

Compliance standard
Method of test

Peak power spectral density

FCC part 15, subpart E, section 15.407 (a)(1) and (a)(2)
FCC Public Notice DA 02-2138

Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 36 Channel 44 Channel 52 Channel 64
4 dBm/MHz 4 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
10 dBm/MHz 10 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
1.1 dBm/MHz 3.0 dBm/MHz 9.7 dBm/MHz 8.2 dBm/MHz Measured. value
(conducted)
6.6 dBm/MHz 8.5dBm/MHz | 15.2 dBm/MHz 13.7 dBm/MHz Calculated value
e.i.r.p. e.i.r.p. e.i.r.p. e.i.r.p. (radiated)
Channel 64 plot
RBW 1 MHz Marker 1 [T1 NOI]J]
% VBW 3 MHz -52.04 dBm/Hz
Ref 12 dBm *Att 20 dB SWT 20 ms 5.324368000 GHz
D S = -
L—-n0 lp)ﬂﬁw N\\\‘
P t—caT
IAVG 11% TRG
O —swp 100 of 100 vk
| -50
-60
-0
| -80
Center 5.32 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Power 15_ 06 dBm
Measurement uncertainty: +2.4/-2.7dB
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3.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a) (6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
% *RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.87 dB
Ref 22 dBm *Att 20 dB SWT 20 ms 1 0.000000000 Hz
I T i ARG S gy e s Mol NN
Lo NW"J"Jf”ﬂ” ~_1 L~ 3 "h\h“sxgysae@;ékmh<3+z [ A~
™ A7 N
| —n10 /
1 RM* GAT
VIEW ...Jzﬁi/ Mgl TRG
| _Bo LVL
SWP 100 off 100
MAXH [l
-0
-60
-0
Center 5.26 GHz 2.1 MHz/ Span 21 MHz

Tx Channel

Bandwidth 20 MHz Power 20.33 dBm

Channel 52: max. peak excursion is 8.87 dB

Measurement uncertainty: +5.1/-5.1dB
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3.4  Field strength of unwanted emissions 30 — 1000 MHz

Compliance standard : FCC part 15, subpart E, section 15.407(b)(6)

Method of test ; ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

See section 2.2 for test results in 802.11n (40 MHZz) mode.
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3.5 Field strength of unwanted emissions > 1000 MHz

Compliance standard FCC part 15, subpart E, section 15.407 (b) (1)

Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3, 8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Not performed.
This phenomenon is covered with the sample in 802-11 n (20 MHz) mode, see section 5.5.
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3.6  Field strength of unwanted emissions in non-adjacent restricted

bands
Compliance standard FCC part 15, subpart E, section 15.407 (b) (7)
Method of test : FCC Public Notice DA 00-705
EUT config X
Ambient temperature 24 °C
Relative humidity : 50 %
® M L ® B el
:Jef O.:e:Bmlo-g _ Att 10 dB SWT 20 ms 16.440000000 GHz 7R:f O.Qe:Bmlo-g _ Att 10 dB SWT 25 s 15.962600000 z
[A] § [A]
= =
R
Date: 13.AUG.2008 12:16:14 Date: 13.AUG.2008 11:19:51
Ch 64: third harmonic (Pk det.) Ch 64: third harmonic (Av det.)
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3.7  Field strength of unwanted emissions in adjacent restricted bands

Compliance standard FCC part 15, subpart E, section 15.407 (b) (7)
Method of test ; FCC Public Notice DA 00-705

Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11 n (40 MHZz) mode, see section 7.5.
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3.8 99 % emission bandwidth

Compliance standard  : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1

Ambient temperature  : 24 °C
Relative humidity : 50 %

® “RBW 300 kHz Marker 1 [T1 ] ® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 7.54 dBm VBW 1 MHz 7.94 dBm
Ref 22 dBm Att 20 dB SWT 20 ms 5.261480000 GHz Ref 22 dBm “Att 20 dB SWT 20 ms 5.261480000 GHz
20—6FF o - - —] 20 Offset —12{dB—— OBW—16|-560000P00 MHz

Temp 1 [T1 OBW] Temp 1f [T1 OBy]

2.58 aen[EEN ) s 2|30 asn
251720p00 GHz

.
5251760000 GHZ 3l
PK] N e 1P Mg R A AN AR
o] WMWWZ 1 }?/.»f\,./»-l\v»«\« [ ] — ZM\%;
f/ 1.¥5 dem 2/%3 dBm
/ 5.26828006&5& / s 268780 ,axm y

I

-30

-70 -70

Center 5.26 GHz 2 MHz/ Span 20 MHz Center 5.26 GHz 2 MHz/ Span 20 MHz
Date: 18.AUG.2008 16:31:20 Date: 18.AUG.2008 16:29:37

Tx 0: Ch 52: occ bw =16.52 MHz Tx 2 Ch 52: occ bw =16.56 MHz

Measurement uncertainty: +23 / -23 kHz
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3.9 Rxspurious emissions

Compliance standard : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed
This phenomenon is covered with the sample in 802-11 n (40 MHz) mode, see section 8.8.
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4  Emission tests 802.11a: 5470 — 5725 MHz band

4.1 Peak power output

Compliance standard

FCC part 15, subpart E, section 15.407 (a)(2)

Method of test FCC Public Notice DA 02-2138, Appendix A, method #1
Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 100 Channel 120 Channel 140

B(aear) = 19.2 MHz B(zear) = 19.2 MHz Basap) = 19.2 MHz Limit
11 + 10logB = 23.8 dBm 11 + 10logB = 23.8 dBm 11 + 10logB = 23.8 dBm (conducted)
29.8 dBm 29.8 dBm 29.8 dBm Limit
(radiated)
17.3 dBm 17.3dBm 17.6 dBm Measured. value
(conducted)
22.8 dBme.i.r.p. 22.8dBme.i.r.p. 23.1dBme.i.r.p. Calculated value

(radiated)
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4.2  Peak power spectral density

Compliance standard ~ : FCC part 15, subpart E, section 15.407 (a)(2)
Method of test ; FCC Public Notice DA 02-2138

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 100 Channel 120 Channel 140
11 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
17 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
8.0 dBm/MHz 8.7 dBm/MHz 8.5 dBm/MHz Measured. value
(conducted)
13.5 dBm/MHz 14.2 dBm/MHz 14.0 dBm/MHz Calculated value
e.i.r.p. e.i.r.p. e.l.r.p. (radiated)
Channel 120 plot
RBW 1 MHz Marker 1 [T1 NOI]J]
% VBW 3 MHz -51.23 dBm/Hz
Ref 12 dBm *Att 20 dB SWT 20 ms 1 5.604746000 GHz
:(1)3 orTet ifmq‘ Ww‘v D MW "
l_tio ,V/' M"\\\
) A |
Vi [P
~fO—swp 100 of 100 vk
| -50
| -60
-0
| -80
Center 5.6 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Powe r 15 - 37 dBm

Measurement uncertainty: +2.4/-2.7dB
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4.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a) (6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
% *RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -7.38 dB
Ref 22 dBm *Att 20 dB SWT 20 ms 1 0.000000000 Hz
2b OffSEtWWMWWMMSRI 21 l
—10 . A [~ ﬂF‘m—u\ 18 99 dBm
Lo MM/ T~ L ‘&@3@0\0 GHiz
I v
ﬂ{f)ﬂr/ \\
1 RM* GAT
VIEW ...Jzﬁi/ Mgl TRG
| _Bo LVL
SWP 100 off 100
MAXH [l
-0
-60
-0
Center 5.6 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Powe r 20 - 33 dBm

Channel 120: max. peak excursion is 7.38 dB

Measurement uncertainty: +5.1/-5.1dB
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4.4  Field strength of unwanted emissions 30 — 1000 MHz

Compliance standard : FCC part 15, subpart E, section 15.407(b)(6)

Method of test ; ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

See section 2.2 for test results in 802.11n (40 MHZz) mode.
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4.5  Field strength of unwanted emissions > 1000 MHz

Compliance standard FCC part 15, subpart E, section 15.407 (b) (1)

Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3, 8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

EUT config :

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Not performed.
This phenomenon is covered with the sample in 802-11 n (20 MHZz) mode, see section 6.5.
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4.6  Field strength of unwanted emissions in non-adjacent restricted

bands
Compliance standard FCC part 15, subpart E, section 15.407 (b) (7)
Method of test : FCC Public Notice DA 00-705
EUT config X
Ambient temperature 24 °C
Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11 n (20 MHz) mode, see section 6.6.
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4.7  Field strength of unwanted emissions in adjacent restricted bands

Compliance standard FCC part 15, subpart E, section 15.407 (b) (7)
Method of test ; FCC Public Notice DA 00-705

Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11 n (40 MHZz) mode, see section 8.6.
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4.8 99 % emission bandwidth

Compliance standard  : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1

Ambient temperature  : 24 °C
Relative humidity : 50 %

® “RBW 300 kHz Marker 1 [T1 ] ® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 25.96 dBm VBW 1 MHz 26.60 dBm
Ref 22 dBm “Att 20 dB SWT 20 ms 5.590000000 GHz Ref 22 dBm “Att 20 dB SWT 20 ms 5.590000000 GHz
20 Offset 12 dB—— OBW16|- 520000000 MHz 20 Offset 12 dB—— OBW 16| 560000000 MHzZ
Temp 1| [T1 OB/ Temp 1| [T1 OBY]
o057 dem -0} 54 dBm
— 5[ 591760p00 GHzZ — 5[ 591720p00 GHz
WMW\M T T w\QE«( g; . WWWMM\\’ mﬁ,@.m‘g\?\d% ‘
olp4_dBm —0N3 dem

5[.608280p40 GHz [LVL 5[.608280p§0 GHz |LVL
-10 -10
D1 -19 & dRm D1 -19 & dRm

\

60
70 70
Center 5.6 GHz 2 MHz/ Span 20 MHz Center 5.6 GHz 2 MHz/ Span 20 MHz
Date: 18.AUG.2008 16:58:50 Date: 18.AUG.2008 17:00:06

Tx 0: Ch 120: occ bw = 16.52 MHz Tx 2 Ch 120: occ bw = 16.56 MHz

Measurement uncertainty: +23 / -23 kHz
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4.9 Rxspurious emissions

Compliance standard : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11n (40 MHz) mode, see section 8.8.
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5 Emission tests 802.11n (20 MHz): 5150 — 5350 MHz band

5.1 Peak power output

Compliance standard
Method of test

FCC part 15, subpart E, section 15.407 (a)(1) and (a)(2)
FCC Public Notice DA 02-2138, Appendix A, method #1

Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 36 Channel 52 Channel 64
B(z6ar) = 20.6 MHz B(z6am) = 20.6 MHz B(asap) = 20.6 MHz Limit
4+ 10logB = 17.1 dBm 11 + 10logB = 24.1 dBm 11 + 10logB = 24.1 dBm (conducted)
23.1dBm 30.1dBm 30.1dBm Limit
(radiated)
16.4 dBm 18.8 dBm 17.2dBm Measured. value
(conducted)
21.9dBme.i.r.p. 24.3dBme.i.r.p. 22.7 dBm e.i.r.p. Calculated value
(radiated)
Measurement uncertainty: +2.4/-2.7dB
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5.2 Peak power spectral density

Compliance standard
Method of test

FCC part 15, subpart E, section 15.407 (a)(1) and (a)(2)
FCC Public Notice DA 02-2138

Ambient temperature 24 °C
Relative humidity 50 %
\
Test results
Channel 36 Channel 44 Channel 52 Channel 64
4 dBm/MHz 4 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
10 dBm/MHz 10 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
0.4 dBm/MHz 2.5 dBm/MHz 8.0 dBm/MHz 5.6 dBm/MHz Measured. value
(conducted)
5.9 dBm/MHz 8.0 dBm/MHz 13.5 dBm/MHz 11.1 dBm/MHz Calculated value
e.i.r.p. e.i.r.p. e.i.r.p. e.i.r.p. (radiated)
Channel 36 plot
% RBW 1 MHz Marker 1 [T1 NOIJ
VBW 3 MHz -57.85 dBm/Hz
Ref 10 dBm Att 20 dB SWT 20 ms 1 5.184578000 GHz
[, Offdet f .J‘XB J T \,3u “A.v.‘w .}L,,l,“LUM“ reaabea gl IV ML}[WNMAWL
L_ho ! ‘\\‘l;“\'h
Iy D\
L -410 LVL
|k SWP 100 of 100
+—-60
-0
| -80
Center 5.18 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Powe r 12 - 60 dBm
Measurement uncertainty: +2.4/-2.7dB
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5.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a) (6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
% *RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -9.72 dB
Ref 22 dBm *Att 20 dB SWT %O ms 0.000000000 Hz
o — — = i
N ,///""'M" 4 5.2618050(;1:)\Qz
1 RM* 7_16’( \\ GAT
VIEW ’_/_/20 \TRG
| _Bo LVL
SWP 100 off 100
MAXH [l
| -50
+-p0
-0
Center 5.26 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Powe r 20 - 64 dBm

Channel 52: peak excursion is 9.72 dB

Measurement uncertainty: +5.1/-5.1dB
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5.4  Field strength of unwanted emissions 30 — 1000 MHz

Compliance standard : FCC part 15, subpart E, section 15.407(b)(6)

Method of test ; ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

See section 2.2 for test results in 802.11n (40 MHZz) mode.
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5.5 Field strength of unwanted emissions > 1000 MHz

Compliance standard FCC part 15, subpart E, section 15.407 (b) (1)

Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3, 8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

@ RBW 1 MHz Marker 1 T1
VBW 1 MHz
Ref 19 dBm Att O dB SWT 440 ms 20.720f
Offget 29|dB
\‘
I o
| dBm
| I
\i JH e N TS
Ul P x -
- " - A spsua A
MMWMW"\/\/W V
—80
CH 36 1 18 GH Start 18 GHz 2.2 GHz/ Stop 40 GHz
- z
Date: 12.AUG.2008 13:52:41
Ch 3618 —40 GHz
® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -29.64 dBm
Ref 19 dBm Att O dB SWT 440 ms 21.036000000 GHz
1 Offget 29|dB
H ™
|
H [‘ - D1 -7 dr
I M
i “M\ JEFEUR PR W PO Mt R P 20
] 30 W
e W/\L«/\/\/\WW\I\‘/‘\/W
-80,
Start 18 GHz 2.2 GHz/ Stop 40 GHz
CH521-18 GHz
Date: 12.AUG.2008 14:04:19
CH52 18-40GHz
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[A]
|
I y
It I
1l I
i Y[ YRV i N
ip i f e VA
M O e
Ch 60 1 — 18 GHZ Date: 12.AUG.2008 14:17:13
Ch 6018 — 40 GHz

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
+3.3 dB/-3.3 dB(18 GHz > f < 26 GHz)
+5.5 dB/ -8.1 dB(26 GHz > f < 40 GHz)
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5.6 Field strength of unwanted emissions in non-adjacent restricted

bands

Compliance standard
Method of test
Ambient temperature
Relative humidity

24 °C
50 %

FCC part 15, subpart E, section 15.407 (b) (7)
FCC Public Notice DA 00-705

arker 1 [T1 ]
-22.10 dBm
10.641000000 GHz

® RBW 1 MHz
VBW 1 MHz

Ref -2.4 dBm Att 10 dB SWT 20 ms

Oofffet 7.6 dB

= DT =ZT-2 den

-70

Center 10.64 GHz 50 MHz/ Span 500 MHz

Date: 13.AUG.2008 10:48:59

Channel 64, second harmonic
Pk measurement

Marker 1 [T1 ]

@ REW 1 MHz -
Vel 10 Hz 43.20 dem

Ref -2.4 dBm Att 10 dB SWT 25 s 10.631200000 GHz
Offget 7.6 dB
[~]
Fso——pr—r
1\,‘¢~1\1A\»
Center 10.64 GHz 10 MHz/ Span 100 MHz

Date: 13.AUG.2008 11:02:12

Channel 64, second harmonic
Av measurement

Date: 13.AUG.2008 12:16:14

channel 64, third harmonic
Pk measurement

@ RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 41.17 dBm VBW 10 Hz 54.89 dBm
Ref 0.9 dBm “Att 10 dB SWT 20 ms 16.440000000 GHz Ref 0.9 dBm Att 10 dB SWT 25 s 15.962600000 GHz
0 Offpet 10[0 dB 0 Offget 10(9 dB
A
A LA]
_10 LA
- L PK
1PK]
vien ViR
DT —21-Z a5 "
N DT =21 Z dBm
N VEEHS R M Attt At i i)
1
L= |
-60
70
-80
-80
-90
Center 15.96 GHz 10 MHz/ Span 100 MHz
Center 15.96 GHz 100 MHz/ Span 1 GHz

Date: 13.AUG.2008 11:19:51

channel 64, third harmonic
Av measurement

Measurement uncertainty: +4.5 dB /-6.1 dB
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5.7 Field strength of unwanted emissions in adjacent restricted bands

Compliance standard FCC part 15, subpart E, section 15.407 (b) (7)
Method of test FCC Public Notice DA 00-705

Ambient temperature  : 24 °C

Relative humidity : 50 %

@ RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 22.23 dBm VBW 10 Hz 42.01 dBm
Ref 10 dBm “Att 20 dB SWT 20 ms 5.148700000 GHz Ref 10 dBm Att 20 dB SWT 66 s 5.148700000 GHz
10 10
HED |

Fo L
WW [ M/Jw/(‘

oA A AT
1
-60
70
Start 4.5 GHz 65 MHz/ Stop 5.15 GHz
-90
Start 4.5 GHz 65 MHz/ Stop 5.15 GHz

Date: 6.AUG.2008 13:24:58

Date: 6.AUG.2008 13:27:49

Lower adjacent restricted band (Pk det.) Lower adjacent restricted band (Av det.)

@ RBW 1 MMz  Marker 1 [T1 ] % RBW 1 MMz  Marker 1 [T1 ]
VBW 1 MHz 22.87 dem VB 10 Hz 42.37 dBm

Ref 10 dBm Att 20 dB SWT 20 ms 5.351980000 GHz Ref 10 dBm Att 20 dB SWT 28 s 5.352420000 GHz

) e

o [~ ] o [A]
T P
e

20 D1 -21.2 dBi DF -20

-40 4o

DI -41.2 dB

-90 -90
Center 5.405 GHz 11 MHz/ Span 110 MHz Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 7.AUG.2008 13:48:07

Upper adjacent restricted band (Pk det.)

Date: 6.AUG.2008 13:18:05

Upper adjacent restricted band (Av det.)

Measurement uncertainty: +4.5 dB / -6.1 dB
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5.8 99 % emission bandwidth

Compliance standard  : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1
Ambient temperature  : 24 °C
Relative humidity : 50 %
@ *RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 11.95 dBm
Ref 22 dBm *Att 20 dB SWT 20 ms 5.255040000 GHz
[20—offhet—22]aB ., B

1 Temp 1 [T1 OBW]
A
10— +1p At I T A A AN || AR AR s S an Gy 58 dBM [ A ]

| ! b 5|-25128009§J0 4H
TTEW emp C 1
lo 6100 \dBm
5|.268720p00 k\Hz LVt

-0

-20

+-30

-40

50

|-60

-70

Center 5.26 GHz 2 MHz/ Span 20 MHz

Ch 52: occ bw = 17.44 MHz

Measurement uncertainty: +23 / -23 kHz
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5.9 Rxspurious emissions

Compliance standard : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11n (40 MHz) mode, see section 7.8.
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6 Emission tests 802.11n (20 MHz): 5470 — 5725 MHz band

6.1 Peak power output

Compliance standard
Method of test

FCC part 15, subpart E, section 15.407 (a)(2)
FCC Public Notice DA 02-2138, Appendix A, method #1

Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 100 Channel 120 Channel 140
B(ZGdB) =21.4 MHz B(ZGdB) =21.4 MHz B(ZGdB) =21.4 MHz lelt
11 + 10logB = 24.3 dBm 11 + 10logB = 24.3 dBm 11 + 10logB = 24.3 dBm (conducted)
30.3dBm 30.3dBm 30.3dBm Limit
(radiated)
17.6 dBm 17.4 dBm 17.8 dBm Measured. value
(conducted)
23.2dBme.i.r.p. 22.9dBm e.i.r.p. 23.3dBme.i.r.p. Calculated value
(radiated)
Measurement uncertainty: +2.4/-2.7dB
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6.2 Peak power spectral density

Compliance standard FCC part 15, subpart E, section 15.407 (a)(2)
Method of test ; FCC Public Notice DA 02-2138

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 100 Channel 120 Channel 140
11 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
17 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
6.4 dBm/MHz 6.1 dBm/MHz 6.3 dBm/MHz Measured. value
(conducted)
11.9 dBm/MHz 11.6 dBm/MHz 11.8 dBm/MHz Calculated value
e.i.r.p. e.i.r.p. e.l.r.p. (radiated)
Channel 140 plot
<%%> RBW 1 MHz Marker 1 [T1 NOI]
VBW 3 MHz -54_.38 dBm/Hz
Ref 20 dBm Att 30 dB SWT 20 ms 5.694162000 GHz
b Offdet 12 dB %
o “AW\AWMUM V\%WLHWMM <
oo GAT
AVG 0 TRG
+-30 J LVL
SWP 100 of 100
410
| -50
| -60
+—70
Center 5.7 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Powe r 15 - 68 dBm

Measurement uncertainty: +2.4/-2.7dB
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6.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a) (6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
“RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -10.26 dB
Ref 22 dBm *Att 20 dB SWT iO ms 0.000000000 Hz
Lo ,Hf:fv"’" A 5.60I7E¢éab\@+z [ A
el A
1 RMjg !I/_Il‘{’ \\\t GAT
MAXH il 8 .76) TRG
> PK B0 —swp 100 of 100 e
MAXH [F~fO
| -50
-60
-0
Center 5.6 GHz 2.1 MHz/ Span 21 MHz
Tx Channel
Bandwidth 20 MHz Power 19 - 21 dBm

channel 120: peak excursion is 10.26 dB

Measurement uncertainty: +5.1/-5.1dB
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6.4 Field strength of unwanted emissions 30 — 1000 MHz

Compliance standard : FCC part 15, subpart E, section 15.407(b)(6)

Method of test ; ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature  : 24 °C

Relative humidity : 50 %

See section 2.2 for test results in 802.11n (40 MHZz) mode.
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6.5 Field strength of unwanted emissions > 1000 MHz

Compliance standard FCC part 15, subpart E, section 15.407 (b) (1)
Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.
Ambient temperature  : 24 °C
Relative humidity : 50 %
Test results
® v e T
1“ ) Offpet 29[dB L
‘ PK}
‘ VIEWE T
‘ “ o D1 -7 dBr R
P e ’
™ ' - NN (NaalV
NP PR PY P VY Vel

CH1001- 18 GHz

Ch 100 18 — 40 GHz
®

RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 32.31 dBm
Ref 19 dBm “Att 0 dB SWT 440 ms
‘ﬂ Offget 29 dB
\! LAl
‘
‘
| o
\‘ ‘
|
‘\ - Yo v
N e {
A [ SS pree v P
\ el
PP
Nl AAPpA pa At N
NSV PEVE VRN e av
Center 29 GHz 2.2 GHz/ Span 22 GHz

CH116 1- 18 GHz CH 116 18- 40 GHz
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| =
h
\‘ |
u |
It IV I e v
e ] N
Lwert L PPN
CH 136 1 - 18 GHz Ch 136 18 — 40 GHz

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
+3.3 dB/-3.3 dB(18 GHz > f < 26 GHz)
+5.5dB/ -8.1 dB(26 GHz > f < 40 GHz)
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6.6  Field strength of unwanted emissions in non-adjacent restricted

bands

Compliance standard
Method of test
Ambient temperature
Relative humidity

24 °C
50 %

FCC part 15, subpart E, section 15.407 (b) (7)
FCC Public Notice DA 00-705

® RBW 1 MHz
VBW 1 MHz

Marker 1 [T1 ]
-33.07 dBm

Ref -2.4 dBm Att 10 dB SWT 20 ms 10.999000000 GHz
Offget 7.6 dB
1 PK]
[viEn DT =zTozaEn
-70
Center 11 GHz 50 MHz/ Span 500 MHz

Date: 8.AUG.2008 15:48:24

Channel 100, second harmonic
Pk measurement

@ RBW 1 MMz  Marker 1 [T1 ]
VBW 10 Hz 56.60 dBm
Ref -2.4 dBm Att 10 dB SWT 25 s 10.998600000 GHz
Offget 7.6 dB
[A]
Tz e
!
LA
Center 11 GHz 10 MHz/ Span 100 MHz

Date: 8.AUG.2008 16:08:09

Channel 100, second harmonic
Av measurement

® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz

28.87 dBm
Ref -2.4 dBm “Att 10 dB SWT 20 ms 11.203000000 GHz

Offket 7.6 dB
-10

P
T =zTz s

-40

-50

-80

-90

-100

Center 11.2 GHz 50 MHz/ Span 500 MHz

Date: 8.AUG.2008 15:44:48

channel 120, second harmonic
Pk measurement

® RBW 1 MHz Marker 1 [T1 1
VBW 10 Hz 52.05 dBm

Ref -2.4 dBm Att 10 dB SWT 25 s 11.198800000 GHz

Offfet 7.6 dB

1 PK

-30

[=40——pT—7T-> 8"

B M’\A/\r\

-70

-80

-90

-100

Center 11.2 GHz 10 MHz/ Span 100 MHz

Date: 8.AUG.2008 15:41:31

channel 120, third harmonic
Av measurement
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Date: 8.AUG.2008 15:25:32

channel 140, second harmonic
Pk measurement

® REW 1 MHz  Marker 1 [T1 ] @ REW I MHz  Marker 1 [T1 1
SVBW 1 MHz -25.93 dBm VBW 10 Hz 48.27 dBn
Ref -2.4 dBm Att 10 dB SWT 20 ms 11.406000000 GHz Ref -2.4 dBm Att 10 dB SWT 25 s 11.401400000 GHz
offfet 7.6 dB Offget 7.6 dB
10
1 PK B
VTE
TEW =21 =
L d
,‘E L
DT =7 Tz T
-a0 1
X
-50
M,
bt
-60
70
-80
Center 11.4 GHz 10 MHz/ Span 100 WHz
-100
Center 11.4 GHz 100 MHz/ Span 1 GHz

Date: 8.AUG.2008 15:31:29

channel 140, second harmonic
Av measurement

Measurement uncertainty: +4.5 dB /-6.1 dB
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6.7 Field strength of unwanted emissions in adjacent restricted bands

Compliance standard  : FCC part 15, subpart E, section 15.407 (b) (7)
Method of test ; FCC Public Notice DA 00-705

Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11n (40 MHz) mode, see section 8.6.
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6.8 99 % emission bandwidth

Compliance standard  : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1
Ambient temperature  : 24 °C
Relative humidity : 50 %
® “RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -18.27 dBm
Ref 22 dBm *Att 20 dB SWT 20 ms 5.590000000 GHz
F20—OoFFset—321dB BW—3+7#-486666 50—t

Temp 1| [T1 OB\]
4l15 dBm

— - WMW%WWM_ o GHz
,/Vlh Temp 2( [T1 OB\]
Lo

5(20\dBm
5[.608720p00 GHz ||LVL

--20

--30

|-40

--50

|-60

--70

Center 5.6 GHz 2 MHz/ Span 20 MHz

Ch 120: occ bw = 17.48 MHz

Measurement uncertainty: +23 / -23 kHz
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6.9 Rxspurious emissions

Compliance standard : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Not performed.
This phenomenon is covered with the sample in 802-11 n (40 MHz) mode, see section 8.8.
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7 Emission tests 802.11n (40 MHz): 5150 — 5350 MHz band

7.1 Peak power output

Compliance standard
Method of test

FCC part 15, subpart E, section 15.407 (a)(2)
FCC Public Notice DA 02-2138, Appendix A, method #1

Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 36 Channel 52 Channel 60
B(z6dr) = 40.6 MHz B(z6am) = 40.6 MHz B(asap) = 40.6 MHz Limit
4 + 10logB =20.1 dBm 11 + 10logB = 27.1 dBm 11 + 10logB = 27.1 dBm (conducted)
26.1dBm 33.1dBm 33.1dBm Limit
(radiated)
15.0 dBm 19.6 dBm 14.1 dBm Measured. value
(conducted)
20.5dBm e.i.r.p. 25.1dBme.i.r.p. 19.6 dBm e.i.r.p. Calculated value
(radiated)
Measurement uncertainty: +2.4/-2.7dB
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7.2 Peak power spectral density

Compliance standard ~ : FCC part 15, subpart E, section 15.407 (a)(1) and (a)(2)
Method of test ; FCC Public Notice DA 02-2138

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 36 Channel 44 Channel 52 Channel 60
11 dBm/MHz 11 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
17 dBm/MHz 17 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
1.0 dBm/MHz 0 dBm/MHz 6.8 dBm/MHz 1.3 dBm/MHz Measured. value
(conducted)
6.5dBm/MHz | 5.5 dBm/MHz 12.3 dBm/MHz 6.8 dBm/MHz Calculated value
e.i.r.p. e.i.r.p. e.i.r.p. e.i.r.p. (radiated)
Channel 44 plot
% RBW 1 MHz Marker 1 [T1 NOI]
VBW 3 MHz -59.85 dBm/Hz
Ref 10 dBm 1 Att 20 dB SWT 20 ms 5.218520000 GHz
Offge 12 |
Lo MY Ik | |
NI
0 MLVL
SWP 100 of 100
Center 5.23 GHz 4.1 MHz/ Span 41 MHz

Tx Channel

Bandwidth 40 MHz Power 14 .47 dBm
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7.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a)(6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
% *RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -9.59 dB
Ref 22 dBm *Att 20 dB SWT 20 1ms 0.000000000 Hz
I e e e e P e e e N
I patne e it N "osetut LRSS 5 57451pea0NCH,
/[/ A\
1 RMjg \ GAT
MAXH E720 TRG
> PK 30 —swp[ 100 of 100 e
MAXH [F40
L-50
60
L-70
Center 5.27 GHz 4.1 MHz/ Span 41 MHz

Tx Channel

Bandwidth 40 MHz Power 21.16 dBm

channel 52: peak excursion is 9.59 dB
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7.4  Field strength of unwanted emissions > 1000 MHz

Compliance standard  : FCC part 15, subpart E, section 15.407 (b) (1)

Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3, 8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

EUT config :

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Not performed.
This phenomenon is covered with the sample in 802-11 n (20 MHZz) mode, see section 5.5.
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7.5 Field strength of unwanted emissions in non-adjacent restricted

bands

Compliance standard
Method of test

EUT config X
Ambient temperature  : 24 °C
Relative humidity : 50 %

FCC part 15, subpart E, section 15.407 (b) (7)
FCC Public Notice DA 00-705

® RBW 1 MHz jarker 1 [T1 ] @ RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -23.12 dBm VBW 10 Hz 45.70 dBm
Ref -2.4 dBm Att 10 dB SWT 20 ms 10.545000000 GHz Ref -2.4 dBm Att 10 dB SWT 25 s 10.534400000 GHz
Offhet 7.6 dB Offfet 7.6 dB
A [A]
W&y |20 DT =21.2 dBm 1
.
A
| I L]
J
|l —
-70
Center 10.54 GHz 10 MHz/ Span 100 MHz
Center 10.54 GHz 50 MHz/ Span 500 MHz
Date: 8.AUG.2008 13:48:33
Date: 8.AUG.2008 13:43:20
Ch 52: second harmonic (Pk det.) Ch 52: second harmonic (Av det.)
® RBW 1 MHz Marker 1 [T1 1
Ref -2.4 dBm Att 10 dB SWT 25 s 10.614000000 GHz
® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 28.08 dBm Offget 7.6 dB
Ref -2.4 dBm “Att 10 dB SWT 20 ms 10.624000000 GHz
Offget 7.6 dB
w
ST
3 LVL
‘
-40 —\/‘/\v)\/\r\f‘/\’\,\
- \//V ’\/\\I\J\
pronn it~ fura mial 1o
% Center 10.62 GHz 10 MHz/ Span 100 MHz
Center 10.62 GHz 50 MHz/ Span 500 MHz Date: 8.AUG.2008 13:53:52
Date: 8.AUG.2008 13:56:28
Ch 60: second harmonic (Pk det.) Ch 60: second harmonic (Av det.)

Measurement uncertainty: +4.5 dB /-6.1 dB
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7.6  Field strength of unwanted emissions in adjacent restricted bands

Compliance standard : FCC part 15, subpart E, section 15.407 (b) (7)
Method of test : FCC Public Notice DA 00-705

EUT config :

Ambient temperature  : 24 °C

Relative humidity : 50 %

® “RBW 1 MHz  Marker 1 [T1 ] ® RBW 1 MHz  Marker 1 [T1 ]

“VBW 1 MHz -22.04 dBm VBW 10 Hz -43.03 dBm
Ref 10 dBm “Att 20 dB SWT 20 ms 5.352640000 GHz Ref 10 dBm “Att 20 dB SWT 28 s 5.353520000 GHz
10 L 10
o

1 PK|
W=D | ,

a4 = DT =21 a8
£ SN
Start 5.35 Ghz 11 MHz/ Stop 5.46 Ghz ST T Tz Stop 5.46 Oz
Upper adjacent restricted band (Pk det.) Upper adjacent restricted band (Av det.)
*RBW 1 MHz Marker 1 [T1 ] “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -26.04 dBm VBW 10 Hz -43.20 dBm
Ref 10 dBm Att 20 dB SWT 20 ms 5.150000000 GHz Ref 10 dBm Att 20 dB SWT 66 s 5.147400000 GHz
10 10
: - L.
1 PK]| 1 PK|
M0 ||, vienll |l

T
¥

h M’v WL {; T —2T.p dbn
VYD ISR PEUA PO MWW
—
-90 -90
Start 4.5 GHz 65 MHz/ Stop 5.15 Gz Center 4.825 Gz 65 MHz/ Span 650 MHz
Lower adjacent restricted band (Pk det.) Lower adjacent restricted band (Av det.)

Measurement uncertainty: +4.5 dB /-6.1 dB
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7.7 99 % emission bandwidth

Compliance standard : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1
Ambient temperature  : 24 °C
Relative humidity : 50 %
% “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 10.85 dBm
Ref 22 dBm *Att 20 dB SWT 20 ms 5.258000000 GHz
20 —OFfFset—3121dB OBW—35- 600606 00—t
N Temp 1| [T1 oBy]
10 T Gl N R e et & 22@3 gg 222
Temp 2-?16'\1<OB 1
Lo 6/06 dBm
/ 5.2878?; 00 GHz |LVL
-10
1 -14 |dBm
;;jj;hvff \\\A»-”‘
|-30
|-40
|-50
| -60
l-70
Center 5.27 GHz 5 MHz/ Span 50 MHz
Ch 52: occ bw = 35.60 MHz

Measurement uncertainty: +23 / -23 kHz
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7.8  Rxspurious emissions

Compliance standard
Method of test

Ambient temperature  : 24 °C
Relative humidity : 50 %

IC RSS-Gen, section 2.3
IC RSS-Gen, section 4.10 & 7.2.3.1

T, S

Do
sl

Ch361-12GHz

P sk

" s
s

I e vt oy
ettt

VIV

Ch521-12 GHz

oA AN

Ch601-12 GHz

Measurement uncertainty: +4.5 dB / -6.1 dB
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8 Emission tests 802.11n (40 MHz): 5470 — 5725 MHz band

8.1 Peak power output

Compliance standard

FCC part 15, subpart E, section 15.407 (a)(2)

Method of test FCC Public Notice DA 02-2138, Appendix A, method #1
Ambient temperature 24 °C
Relative humidity 50 %
Test results
Channel 100 Channel 116 Channel 136

B(aear) = 41.3 MHz B(zedr) = 41.3 MHz B(osap) = 41.3 MHz Limit
11 + 10logB = 27.2 dBm 11 + 10logB = 27.2 dBm 11 + 10logB = 27.2 dBm (conducted)
33.2dBm 33.2dBm 33.2dBm Limit
(radiated)
18.5dBm 20.1 dBm 19.1 dBm Measured. value
(conducted)
24.0 dBm e.i.r.p. 25.6 dBm e.i.r.p. 24.6 dBm e.i.r.p. Calculated value

(radiated)
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8.2 Peak power spectral density

Compliance standard ~ : FCC part 15, subpart E, section 15.407 (a)(2)
Method of test ; FCC Public Notice DA 02-2138

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 100 Channel 116 Channel 136
11 dBm/MHz 11 dBm/MHz 11 dBm/MHz Limit
(conducted)
17 dBm/MHz 17 dBm/MHz 17 dBm/MHz Limit
(radiated)
3.7 dBm/MHz 6.4 dBm/MHz 4.7 dBm/MHz Measured. value
(conducted)
9.2 dBm/MHz e.i.r.p. 11.9 dBm/MHz 10.2 dBm/MHz Calculated value
e.i.r.p. e.l.r.p. (radiated)
Channel 100 plot
% RBW 1 MHz Marker 1 [T1 NOI]
VBW 3 MHz -56.47 dBm/Hz
Ref 15 dBm Att 20 dB SWT 20 ms 5.524924000 GHz

T

[ho_Offder 12 dB

GAT
TRG

LVL

=
[
T
T

>
<
Q)

L-40—SWR 100 o 100

80

Center 5.51 GHz 4.1 MHz/ Span 41 MHz

Tx Channel

Bandwidth 40 MHz Power 18.12 dBm
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8.3 Peak excursion

Compliance standard  : FCC part 15, subpart E, section 15.407 (a) (6)
Method of test : FCC Public Notice DA 02-2138
Ambient temperature  : 24 °C
Relative humidity : 50 %
% “RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -9.28 dB
Ref 20 dBm *Att 20 dB SWT 20;ms 0.000000000 Hz
Lo Otﬁwwmwwwww%
_«/j:zm’m 1 madiee ' Voeeadutt L 5 ﬁm%*‘ﬁﬂn\a\H;m
=]
1 RM*
MAXH ;J; \ ?gg
+-30 LVL
SWP 100 of 100
w4
+-50
+-60
H-70
Center 5.61 GHz 4.1 MHz/ Span 41 MHz
Tx Channel
Bandwidth 40 MHz Powe r 19 - 92 dBm

Channel 120: peak excursion is 9.28 dB
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8.4  Field strength of unwanted emissions > 1000 MHz

Compliance standard FCC part 15, subpart E, section 15.407 (b) (1)

Method of test : ANSI C63.4-2003, sections 5.5, 8.2.3, 8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

Ambient temperature : 24 °C

Relative humidity : 50 %

Test results

Not performed.
This phenomenon is covered with the sample in 802-11 n (20 MHz) mode, see section 6.5.
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8.5  Field strength of unwanted emissions in non-adjacent restricted

bands

Compliance standard
Method of test
Ambient temperature
Relative humidity

24 °C
50 %

FCC part 15, subpart E, section 15.407 (b) (7)
FCC Public Notice DA 00-705

Marker 1 [T1 ]
-23.45 dBm
11.184000000 GHz

® RBW 1 MHz
VBW 1 MHz

Ref -2.4 dBm Att 10 dB SWT 20 ms

Oofffet 7.6 dB

DL =21.2 dBm

-70

Center 11.18 GHz 100 MHz/ Span 1 GHz

Date: 8.AUG.2008 14:36:44

Ch 116: second harmonic (Pk det.)

@ REW 1 MHz  Marker 1 [T1 ]
VBW 10 Hz 50.66 dBn

Ref -2.4 dBm Att 10 dB SWT 25 s 11.184000000 GHz

Offget 7.6 dB
10
[~]
bso——pr—r
1
Center 11.18 GHz 10 MHz/ Span 100 MHz

Date: 8.AUG.2008 14:43:45

Ch 116: second harmonic (Av det.)

RBW 1 MHz Marker 1 [T1 ]

VBW 1 MHz 24.44 dBm
Ref -2.4 dBm “Att 10 dB SWT 20 ms 11.376000000 GHz
Offset 7.6 dB
-10-
P
ST =Tz
A,
-40
-50
TN A
-80
-100
Center 11.38 GHz 100 MHz/ Span 1 GHz

Date: 8.AUG.2008 14:52:25

Ch 136: second harmonic (Pk det.)

Marker 1 [T1 ]
48.64 dBm

® REW 1 MHz
VBW 10 Hz

Ref -2.4 dBm Att 10 dB SWT 25 s 11.391600000 GHz
Offget 7.6 dB
L PK
| =40 fb1 -41.2 den
1
Fo

| ,\J\P/vv—'\w M

Center 11.38 GHz 10 MHz/ Span 100 MHz

Date: 8.AUG.2008 14:49:11

Ch 136; second harmonic (Av det.)

Measurement uncertainty: +4.5 dB /-6.1 dB
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8.6  Field strength of unwanted emissions in adjacent restricted bands

Compliance standard : FCC part 15, subpart E, section 15.407 (b) (7)
Method of test : FCC Public Notice DA 00-705
EUT config :
Ambient temperature  : 24 °C
Relative humidity : 50 %
@ iy I e @ oM ererifil
. i |
0T T L= ‘Www D
N AR A7
DT -4T ] |20 -’_’M—/’“_\
S-tQ:rt 5.35 GHz 11 MHz/ Stop 5.46 GHz g::n 5.35 GHz 11 MHz/ Stop 5.46 GHz
Lower adjacent restricted band (Ch 100, Pk det) Lower adjacent restricted band (ch 100, Av det.)

Measurement uncertainty: +4.5 dB /-6.1 dB
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8.7 99 % emission bandwidth

Compliance standard : IC RSS-Gen, section 4.6.1
Method of test : IC RSS-Gen, section 4.6.1
Ambient temperature  : 24 °C
Relative humidity : 50 %
® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -23.11 dBm
Ref 22 dBm *Att 20 dB SWT 20 ms 5.565000000 GHz
H20—OFFset—312dB OBW—35-700006p60—MH
Temp 1| [T1 OBY\]
AN S NV NNV, N ANV s e 5}62 dBm
1o ?f ' 5_5Y2§eo 00 GHz
Temp 2| [T1\0B\]
Lo 6134 dBm
// 5_6079§§ 00 GHz | LV
--10
/ 1 -13.46 dBm
L-20 ™
gl
-30
l-40
l-50
| -60
L-70
Center 5.59 GHz 5 MHz/ Span 50 MHz

Ch 116: occ bw = 35.7 MHz

Measurement uncertainty: +23 / -23 kHz
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8.8 Rxspurious emissions

Compliance standard  : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
Ambient temperature  : 24 °C

Relative humidity : 50 %

I
[(NTa—
[

Ch1001-12 GHz

A

i

Ch 116 1-12 GHz

Ch1361-12 GHz

Measurement uncertainty: +4.5 dB / -6.1 dB
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9 Maximum permissible exposure

Compliance standard FCC part 1, section 1.1307(b)(1)

IC safety Code 6, section 2.2.1 (a)

Power density with 100 % reflection:

Mode Band MPE Output Antenna FCC Power | IC power
Distance power Gain Density Density
(cm) (dBm) (dBi) (mwW/cm?®) | (W/m?)

802.11a 5.3 GHz 20 18.7 5.5 0.208 2.08

802.11a 5.6 GHz 20 17.6 5.5 0.164 1.64

802.11n 5.3 GHz 20 18.8 5.5 0.212 2.12

(20 MHz)

802.11n 5.6 GHz 20 17.8 55 0.172 1.72

(20 MHz)

802.11n 5.3 GHz 20 19.6 5.5 0.256 2.56

(40 MHz)

802.11n 5.6 GHz 20 20.1 5.5 0.288 2.88

(40 MHz)

Power density with 0 % reflection:

Mode Band MPE Output Antenna FCC power | IC power
distance Power Gain (dBi) | Density Density
(cm) (dBm) (mW/cm?®) | (W/m?)

802.11a 5.3 GHz 20 18.7 5.5 0.052 0.52

802.11a 5.6 GHz 20 17.6 5.5 0.041 0.41

802.11n 5.3 GHz 20 18.8 5.5 0.053 0.53

(20 MHz)

802.11n 5.6 GHz 20 17.8 5.5 0.043 0.43

(20 MHz)

802.11n 5.3 GHz 20 19.6 5.5 0.064 0.64

(40 MHz)

802.11n 5.6 GHz 20 20.1 5.5 0.072 0.72

(40 MHz)
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Used test equipment module

Description Telef. ID Manufacturer  Model
Spectrum Analyzer TE 00481 Hewlett Packard HP 8563E
Spectrum Analyzer TE 11125 Rohde & Schwarz FSP 40
EMI test receiver TE 11128 Rohde & Schwarz ESCI
BiLog antenna TE 00967 Chase CBL6112A
Artificial mains network TE 00208 Rohde & Schwarz ESH3-75
RF Pre-amplifier up to 1000 MHz TE 00098 Rohde & Schwarz ESV-Z3
RF Pre-amplifier 1 — 20.0 GHz TE 00092 Hewlett Packard HP 8349A
RF Pre-amplifier 1 - 26.5 GHz TE 00093 Hewlett Packard HP 8449B
Anechoic chamber TE 01064 Euroshield RFD-F-100
Biconilog antenna TE 00700 Emco 3143

DRG Antenna TE 00531 Emco 3115

Horn Antenna TE 00607 Scientific Atlanta 12-12

Horn Antenna TE 00611 Scientific Atlanta 12-5.8
Horn antenna TE00610 Scientific Atlanta 12-8.2
Horn antenna TE00612 Scientific Atlanta 12-3.9
DRG antenna TE00533 Emco 3116

Pre amplfier TE11131 Miteq JS4-18004000
Antenna tower -- HD AS 620p
Turntable - HD DS 412
Turntable controller -- HD HD 050
Attenuator TE 00500 Hewlett Packard HP 8459D
Laptop Dell
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Cross reference table

Transmitter

IC RSS-210 Issue 7, Annex 9

FCC 47 CFR Ch. 1 part 15, subpart E
(10-1-06 Edition)

A9.2 (1) 8 15.407 (a) (1)
A9.2 (3) 8 15.407 (a) (3)
-- 8 15.407 (a) (6)
A9.3 (1) 8 15.407 (b) (1)
A9.3 (4) 8 15.407 (b) (3)
A9.3 (4) 8 15.407 (b) (4)
IC RSS-Gen Issue 2

84.6.1 -

IC RSS-Gen lIssue 2

§7.23

IC RSS-Gen Issue 2

FCC 47 CFR Ch. 1 part 15, subpart C
(10-1-06 Edition)

§7.22

§ 15.207 (a)
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Revision history

REVISION DATE REMARKS

1.0 14 October 2008 - Corrected power settings in table “Channel test frequencies”, page 8;
- Added test modulation / data rate overview on page 8;

- Corrected E.I.R.P. values on page 11,

- Corrected MPE values on page 66;

- Added MPE values for 100 % reflection;

- Added —-26 dB emission bandwidth results w.r.t. output power limit;
- Peak power output test results tables completed with limits;

- Peak power spectral density test results tables completed with limits;
- FCC registration number added in section 3 of “Main module’.




