RN

| H | D @3 Hermon Laboratories Ltd.

L ’/’f///?\;\:: (AccafBWED) :—;z:;ilrevet Industrial Zone, Binyamina 30500,
3 ) el
HERMON LABORATORIES ELECTRICAL TESTING Tel. +972-4-6288001

0839.01 Fax. +972-4-6288277

E-mail: mail@hermonlabs.com

TEST REPORT

ACCORDING TO: FCC 47CFR part 15 subpart C § 15.247 (DTS), subpart B

FOR:

Wavion Ltd.
Wi-Fi base station
Model: WBSn-2400

This report is in conformity with ISO/ IEC 17025. The "A2LA Accredited" symbol endorsement applies only to the tests and
calibrations that are listed in the scope of Hermon Laboratories accreditation. The test results relate only to the items tested.
This test report shall not be reproduced in any form except in full with the written approval of Hermon Laboratories Ltd.

Page 1 of 229

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11



a b~ W N =

6.2
6.3
6.4
6.5
6.6
6.7

71
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10

8.1
8.2
8.3

10
11
12
13
14

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Table of contents

P o) ol Ter=T a1 a1 (o] 424 T= 11 (o] o [PPSR 3
Equipment under test @ttriDULIES ........oooiiiee e et 3
ManUFaCtUrer INFOMMATION ..ottt b et h e a e e b sb e e b e sae e eaeesan e et e e b e enteennes 3
LTS e (=] = | T PSPPSR TPRPPPPIN 3
TESES SUIMMANY ...ttt h et e b e e s bt e e ae e s et e e et e et e e bt e bt e b e s e e et e et e e sbeesaeesbeeeaaeseneeanenanean 4
LU o (=TT 74T T o S R 5
GENEIAl INFOIMALION ...ttt ettt e bt e s bt e eh e e eh e e e ae e eb e e bt e s bt e bt e eheeeabeeaneenbeenneenaeenne et 5
[eloTu = oo [ 1 = S USSP PP UU P UPRRURI 5
510 o] o ol ar=TaTo I8 (=1 A=Y o {11 o0 1] o | S PP PSR 5
(01T =Y (T I =T o [T oo o PSSR 5
(7 0= TaTo 11T 0 =T [ T R o T SR 5
LICCTS feTo ) a1 ile U1 =Y i o o ISR USORRIN 6
TransSMIttEr ChAraCteriSHICS .......ooiiiiiii ettt e et e et e bt e e st e e e anee e e ne e e snneeeanneeenneeeaane 7
Transmitter tests according to 47CFR part 15 subpart C reQUIremMents.........cccoeiiieiiiiiiiesee e 8
Minimum 6 dB bandwidth

PEAK OUIPUL POWET ...ttt e ettt e e e e ettt e e e e s et eee e e s s seeaeeaanseeeeaansbeeaeaansseseaeeannbeeaaeaanseeeaaaannans
Spurious emissions at RF @nt@nNa CONNECION .........coiiiiiiiiiiiee ettt ettt et e et e e e tee e snteeesneeeennes 26
Band edge emissions, sector antenna CoONfIQUIatioN ............c.cooiiii i e e 39
Band edge emissions, OMNI antenna Configuration ..............c.coouiiiiieiiie e tee e e e e s 75
Field strength of spurious emissions, sector antenna configuration................cccveeiiieeciiieccie e 104
Field strength of spurious emissions, OMNI antenna configuration ................ccccciiiiiiiiiiiiin e 128
Peak SPECral POWET AENSILY .......oiiiiieiii ettt e e et e et e e st e e e saeeeenseeeanseeenseeenneeaneeeenneeeanneeanneeenns 147
Conducted emissions

P a1 =T gl F= =T [T =T 0 =Y o £ PRSP 195
Emissions tests according to 47CFR part 15 subpart B requirements............oociiiiiiiiii e 197
CONAUCTEA EIMISSIONS ....cvteitieeiie ettt sr ettt a e h et e st e et et e e bt e et e e b e e st e e beene et easeee s e eneeseeeeseenbeeeneenaneennesaneenneans

Radiated emission measurements with sector antenna

Radiated emission measurements with OMNI antenna

APPENDIX A Test equipment and ancillaries used fOr teStS..........cuiiiiiiiiiii e 211
APPENDIX B Measurement UNCErtAINTIES ..........coiiiiiiiiii ettt sttt e e eane e 213
APPENDIX C Test 1aboratory AeSCHPLON ........cciiiiiiieeeiee ettt s e tee e st e e s te e e seeeasseeesnseessseessneeesnseeenneeessees 214
APPENDIX D SpecCification rEfErENCES .......ccuiiiiiiieceiie ettt tee e e e st e e saesnte e s eseeesnsaeeenseeenseas 214
APPENDIX E Test equipment COrreCtion fACOrS .........c.uiiiuiiiiii ettt eees 215
APPENDIX F Abbreviations and @CTONYIMS .........ciiiiieiiieerieeesieeesieeesseeeeseeeeseeeasseeeseeeesneeeesneeeanseeeaneesneeesnseeenneeesnnes 229

Page 2 of 229



¥

HERMON LABORATORIES

1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Wavion Ltd.

5 Hamada street, P.O.B. 580, Yokneam 20692, Israel
+972 4909 7329

+972 4909 7322

ben@WavionNetworks.com

Mr. Ben Zickel

2 Equipment under test attributes

Product name:
Product type:
Model(s):
Hardware version:
Software release:
Receipt date

Wi-Fi base station
Transceiver
WBSn-2400
PCA00053

NART

4/28/2011

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Wavion Ltd.

5 Hamada street, P.O.B. 580, Yokneam 20692, Israel
+972 4909 7329

+972 4909 7322

ben@WavionNetworks.com

Mr. Ben Zickel

21936
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Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

4/28/2011
7/12/2011
FCC 47CFR part 15 subpart C §15.247; subpart B
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5 Tests summary

Test Status
Transmitter characteristics
Section 15.247(a)(2), 6 dB bandwidth Pass
Section 15.247(b)(3), Peak output power Pass
Section 15.247(i), RF exposure Pass, provided in Exhibit for Application for
certification
Section 15.247(d), Conducted spurious emissions Pass
Section 15.247(d), Radiated spurious emissions Pass
Section 15.247(e), Peak power density Pass
Section 15.207(a), Conducted emission Pass
Section 15.203, Antenna requirement Pass
Unintentional emissions
Section 15.107, Conducted emission at AC power port Pass
Section 15.109, Radiated emission Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. S. Samokha, test engineer July 12, 2011 { s
Reviewed by: | Mrs. M. Cherniavsky, certification engineer July 14, 2011 &Lﬂ,’
Approved by: | Mr. M. Nikishin, EMC and radio group manager | July 21, 2011 %f/
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6.1

6.2

6.3

6.4

6.5

EUT description

General information

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

The EUT, WBSN-2400, is an outdoor Wi-Fi base station compliant with the 802.11n IEEE standard. Throughout all
tests the integral 12 dBi sector antenna was set in V/V/V polarization, the external 7.4 dBi antenna wgs set in
V-polarization as the worst cases for these antennas.

Ports and lines

I Connected Cable
Port type Port description from Connected to | Qty. Cable type length, m
Power+Ethernet | DC Power+signal POE EUT 1 STP 2
Power AC Power AC mains POE 1 Unshielded 1.5
RF Antenna EUT Antenna 3 Coax 0.5*
Support and test equipment
Description Manufacturer Model humber Serial number
Power supply (POE) PHIHONG POE61U-560DG(W) NA
Laptop (CPU) IBM ThinkPad T23 78KWCHH
Laptop IBM ThinkPad T23 78KWBTT
AC/DC adaptor for CPU IBM 08K8206 NA
AC/DC adaptor for Laptop IBM 08K8207 NA
Switch D-Link DGS-1008D QB3Q1A500439
AC/DC adapter for Switch D-Link AF0605-E NA
Operating frequencies
Source Frequency, MHz
Tx CS 20 MHz 2412 2437 2462
Tx CS 40 MHz 2422 2437 2452

Changes made in the EUT

To withstand the standard requirements the following changes were implemented in the EUT during testing:

1) The power supply (POE) was changed for another one, model number PS00032, manufactured by Telkor, the
EUT grounds were connected to chassis;

2) The enclosure of the EUT with sector antenna was improved with conductive foil.

It is manufacturer responsibility to implement the change in the production version of the EUT. In any case the test
report applies to the tested item only.
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6.6 Test configuration

Report ID: WAVRAD_FCC.21936.doc
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AC mains
(@] (@]
Ant Ant
EUT
1G STP
1G FTP
Switch
- | —
100M FTP
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6.7 Transmitter characteristics

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Type of equipment

X Stand-alone (Equipment with or without its own control provisions)

Intended use | Condition of use

X fixed | Always at a distance more than 2 m from all people

Assigned frequency range

2400.0 — 2483.5 MHz

Operating frequency range

2412 - 2462 MHz

Maximum rated output power

17.7 dBm per chain, total 22.47 dBm

Antenna connection

Unique coupling X Standard connector, N-type

Integral

X with temporary RF connector

without temporary RF connector

Antenna/s technical characteristics

Type Manufacturer Model number Gain
Integral sector antenna Wavion TOPO00039-AA 12 dBi
External GlobalWave GW-341017/N/A 7.4 dBi
Transmitter 99% power bandwidth Transmitter aggregate data rate/s, MBps Type of modulation
1.0 CCK
2.0 CCK
20 MHz 802.11b 55 COK
11.0 CCK
6.0 BPSK
9.0,12.0 QPSK
20 MHz 802.11g 18.0, 24.0 16QAM
36.0, 48.0, 54.0 64QAM
1 Stream 2 Streams 3 Streams
6.5 13.0 19.5 BPSK
20 MHz 802.11n 13.0, 19.5 26.0, 39.0 39.0, 58.5 QPSK
26.0, 39.0 52.0,78.0 78.0,117.0 16QAM
52.0, 58.5, 65.0 104.0,117.0, 130.0 156.0,175.5, 195.0 64QAM
1 Stream 2 Streams 3 Streams
135 27.0 40.5 BPSK
40 MHz 802.11n 27.0,40.5 54.0, 81.0 81.0, 121.5 QPSK
54.0, 81.0 108.0, 162.0 162.0, 243.0 16QAM
108.0, 121.5, 135.0 | 216.0, 243.0, 270.0 324.0, 364.5, 405.0 64QAM
Type of multiplexing OFDM, CCK
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 99%
Transmitter duty cycle supplied for test 99-100%
Transmitter power source
Battery Nominal rated voltage | Battery type Lithium
X DC Nominal rated voltage 48 VDC via POE
AC mains Nominal rated voltage | Frequency
Common power source for transmitter and receiver X yes no

Page 7 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(a)(2), 6 dB bandwidth
Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)
Test mode: Compliance -
Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1  Minimum 6 dB bandwidth
7.1.1  General

This test was performed to measure 6 dB bandwidth of the EUT carrier frequency. Specification test limits are given

in Table 7.1.1.

Table 7.1.1 The 6 dB bandwidth limits
Assigned frequency, MHz Modulation envelope reference points*, dBc Minimum bandwidth, kHz
902.0 —928.0
2400.0 — 2483.5 6.0 500.0
5725.0 — 5850.0

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
7.1.2  Test procedure
7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was set to transmit modulated carrier.
7.1.2.3 The transmitter minimum 6 dB bandwidth was measured with spectrum analyzer RBW=100 kHz as frequency delta

between reference points on modulation envelope and provided in Table 7.1.2 and the associated plots.

Figure 7.1.1 The 6 dB bandwidth test setup

Spectrum
analyzer

EUT »  Attenuator >
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Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Table 7.1.2 The 6 dB bandwidth test results

ASSIGNED FREQUENCY BAND: 2400-2483.5 MHz

DETECTOR USED: Peak

SWEEP MODE: Single

SWEEP TIME: Auto

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 300 kHz

MODULATION ENVELOPE REFERENCE POINTS: 6.0 dBc

MODULATING SIGNAL: PRBS

Carrier Transmit CBW, Modulation | Bit rate, 6dB Limit, | Margin*, [ Verdict
frequency, |power setting, MHz Mbps bandwidth, MHz MHz

MHz dBm MHz
Low 18 20 CCK 1 10.14 0.5 -9.64 Pass
Mid 18 20 CCK 1 9.21 0.5 -8.71 Pass
High 18 20 CCK 1 8.25 0.5 -7.75 Pass
Low 18 20 CCK 11 9.90 0.5 -9.40 Pass
Mid 18 20 CCK 11 11.10 0.5 -10.60 Pass
High 18 20 CCK 11 9.48 0.5 -8.98 Pass
Low 18 20 OFDM 6 16.62 0.5 -16.12 Pass
Mid 18 20 OFDM 6 16.50 0.5 -16.00 Pass
High 18 20 OFDM 6 16.56 0.5 -16.06 Pass
Low 18 20 OFDM 54 16.56 0.5 -16.06 Pass
Mid 18 20 OFDM 54 16.53 0.5 -16.03 Pass
High 18 20 OFDM 54 16.56 0.5 -16.06 Pass
Low 18 20 OFDM 65 17.76 0.5 -17.26 Pass
Mid 18 20 OFDM 65 17.76 0.5 -17.26 Pass
High 18 20 OFDM 65 17.79 0.5 -17.29 Pass
Low 16 40 OFDM 13.5 36.60 0.5 -36.10 Pass
Mid 16 40 OFDM 13.5 36.30 0.5 -35.80 Pass
High 16 40 OFDM 13.5 36.60 0.5 -36.10 Pass
Low 16 40 OFDM 135 36.55 0.5 -36.05 Pass
Mid 16 40 OFDM 135 36.55 0.5 -36.05 Pass
High 16 40 OFDM 135 36.55 0.5 -36.05 Pass

*-Margin=Limit- 6dB bandwidth

Reference numbers of test equipment used
[ HL2953 | HL3785 | HL3818 |
Full description is given in Appendix A.
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Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.1 The 6 dB bandwidth test result at low frequency

TEST SITE:
TEST DISTANCE:
MODULATION:
BITRATE:

# Agilent

Semi anechoic chamber
3m
CCK
1Mbps

Ref 18 dBm Atten 18 dB

R
a Mkrl -10.14 MHz
-8.11 4B

#Peak
Log

;AWW

I

L 4%
3

1

18
dB/

Offst
i) ‘}”
B

il
2.1

dEm lj
LgAw

Wlos2ll MJW

\MYA NP

33 FC
A AA

£(f)x
FTun

Swp

Center 2.412 8@ GHz
#Res BH 100 kHz

VBH 3088 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Plot 7.1.2 The 6 dB bandwidth test result at mid frequency

TEST SITE:
TEST DISTANCE:
MODULATION:
BITRATE:

55 Agilent

Semi anechoic chamber
3m
CCK
1Mbps

Ref 18 dBm Atten 18 JB

R
& Mkrl 9.21 MHz
9.43 dB

#Peak
Log

| A%LW

e

19
dB/ }JV} j
Offst i

v
1@ r;)
dB

¥
DI
8.9

dBm
LgAw

UL $2paty N 4’J

$3 FCl MM
A AR

\MML,#/""‘W

Ef)
FTun

Swp

Center 2.437 80 GHz
#Res BH 100 kHz

VBH 368 kHz

Span 38 MHz
Sweep 20 ms (1661 ptsy
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Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.3 The 6 dB bandwidth test result at high frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

MODULATION: CCK

BITRATE: 1Mbps

% Agilent QR

a Merl 8.25 MHz
Ref 16 dBm Pttsn 16 dB -0.28 dB
#Peak R .
Log | Lol 2oy
1@
dB/
Offst
16
dB

o]
o Marker a

dn [8.250000 MHz
LeAv | -0.28 dB

¥l $2
53 FC
A AA
£f)
FTun
Swp

Center 2,462 0@ GHz Span 38 MHz
#Res BH 100 kHz VBH 308 kHz Sweep 20 ms (1001 pts)
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode:

Compliance

Date(s):

6/19/2011

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1015 hPa

Relative Humidity: 52 %

| Power Supply: 48VDC

Remarks:

Plot 7.1.4 The 6 dB bandwidth test result at low frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
MODULATION: CCK
BITRATE: 11Mbps
#  Agilent o R
a Mkrl 9.90 MHz
Rsf 1k@ dBm #Atten 20 dB -0.41 dB
Ln;a LR oo b 1%..
10
dB/ \\M

Offst
18 /
dB
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i szmww

$3 FC
A AA

£
FTun

Swp

Start 2.397 6@ GHz
#Res BW 188 kHz

YBH 386 kHz

Stop 2.427 99 GHz
Sweep 20 ms (1001 prs)

Plot 7.1.5 The 6 dB bandwidth test result at mid frequency

TEST SITE:
TEST DISTANCE:
MODULATION:

BITRATE:

# Agilent

Semi anechoic chamber

3m
CCK

11Mbps

Ret 18 dBm #Atten 20 dB

& Mkrl 11.18 MHz
-8.45 dB

#Peak
Log

WWWW

18
dB/ J)FA

Offst
18 /}J
dB

ol
o, Marker a

dEn [11.100000 MHz
Lofv | -@.45 dB :

v szm\*ww

S3 FC
A AA

£():
FTun

Swp

Center 2.437 88 GHz
#Res BH 100 kHz

YBH 386 kHz

Span 38 MHz
Sweep 20 ms (1661 ptsy
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Date of Issue: 21-Jul-11

Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.6 The 6 dB bandwidth test result at high frequency

TEST SITE:
TEST DISTANCE:
MODULATION:
BITRATE:

#  Agilent

Ref 10 dBm #Atten 20 dB

Semi anechoic chamber
3m

CCK

11Mbps

a Mkrl 9.48 MHz
-0.42 dB

#Peak WWWW
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10
dB/ )ﬂ"w

Offst
18 /
dB
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ol Marker a

dem  [9.480000 MHz

LeAv | -0.42 dB

Ul S MW

$3 FC
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£
FTun

Swp

Start 2.447 68 GHz

Stop 2.477 98 GHz

#Res BH 108 kHz VBKW 386 kHz Sweep 20 ms (1001 prs)

Plot 7.1.7 The 6 dB bandwidth test result at low frequency

TEST SITE:
TEST DISTANCE:
MODULATION:
BITRATE:

#  Agilent

Ref 10 dBm #Atten 20 dB

Semi anechoic chamber
3m

OFDM

6Mbps

a Mkrl 16.62 MHz
0.27 dB

#Peak

18

Log 1W IV b | ol P B AAHA Sy
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Offat -

8 P
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dem [16.620000 MHz
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$3 FC
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£
FTun
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Center 2.412 89 GHz

Span 38 MHz

#Res BH 108 kHz VBKW 386 kHz Sweep 20 ms (1001 prs)
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.8 The 6 dB bandwidth test result at mid frequency

TEST SITE:
TEST DISTANCE:
MODULATION:

BITRATE:

#  Agilent
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VBKW 386 kHz Sweep 20 ms (1001 prs)

Plot 7.1.9 The 6 dB bandwidth test result at high frequency

TEST SITE:
TEST DISTANCE:
MODULATION:

BITRATE:

% Agilent
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.10 The 6 dB bandwidth test result at low frequency

TEST SITE:
TEST DISTANCE:
MODULATION:

BITRATE:

= Agilent
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20 ms (1801 pts)

Plot 7.1.11 The 6 dB bandwidth test result at mid frequency

TEST SITE:
TEST DISTANCE:
MODULATION:

BITRATE:

% Agilent
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Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.12 The 6 dB bandwidth test result at high frequency

TEST SITE:
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Plot 7.1.13 The 6 dB bandwidth test result at low frequency
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HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.14 The 6 dB bandwidth test result at mid frequency
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Plot 7.1.15 The 6 dB bandwidth test result at high frequency
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HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.16 The 6 dB bandwidth test result at low frequency
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Plot 7.1.17 The 6 dB bandwidth test result at mid frequency
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(a)(2), 6 dB bandwidth

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC
Remarks:

Plot 7.1.18 The 6 dB bandwidth test result at high frequency
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Plot 7.1.19 The 6 dB bandwidth test result at low frequency
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HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(a)(2)

Test mode: Compliance -
Date(s): 6/19/2011 verdict: PASS
Temperature: 23 °C Air Pressure: 1015 hPa Relative Humidity: 52 % | Power Supply: 48VDC

Remarks:

Plot 7.1.20 The 6 dB bandwidth test result at mid frequency
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Plot 7.1.21 The 6 dB bandwidth test result at high frequency
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Report ID: WAVRAD_FCC.21936.doc
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Peak output power
Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(b), Option 2, Method #3
Test mode: Compliance -
Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:
7.2 Peak output power
7.2.1  General

This test was performed to measure the maximum peak output power at the transmitter RF antenna connector.

Specification test limits are given in Table 7.2.1.

Table 7.2.1 Peak output power limits
Assigned frequency range, Maximum antenna gain, Peak output power*
MHz dBi W dBm
902.0 — 928.0
2400.0 — 2483.5 6.0 1.0 30.0
5725.0 — 5850.0

*- For transmitting antennas of directional gain greater than 6 dBi the peak output power limit was calculated in

accordance with section 15.247 (c).
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.2.2.3 The resolution bandwidth of spectrum analyzer was set wider than 6 dB bandwidth of the EUT and the maximum

peak output power was measured as provided in Table 7.2.2, Table 7.2.3 and the associated plots.

Figure 7.2.1 Peak output power test setup

Power

EUT meter

Attenuator »>

A 4
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Peak output power

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(b), Option 2, Method #3
Test mode: Compliance -

Date(s): 6/15/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Table 7.2.2 Peak output power test results

ASSIGNED FREQUENCY: 2400-2483.5MHz

MODULATING SIGNAL: PRBS

MEASURE EQUEPMENT: Average power meter

ANTENNA TYPE: Omni

ANTANNA GAIN: 7.4 dBi

Carrier Transmit CBW, Modulation | Bitrate, Power Chain Peak Limit, | Margin*, Verdict
frequency, power MHz Mbps meter correction output dBm dB
MHz setting, reading, factor***, power,**
dBm dBm dB dBm

2412 17.5 20 CCK 1 16.70 4.77 21.47 28 -6.53 Pass
2437 18 20 CCK 1 17.10 4.77 21.87 28 -6.13 Pass
2462 16 20 CCK 1 16.15 4.77 20.92 28 -7.08 Pass
2412 17.5 20 CCK 11 17.00 4.77 21.77 28 -6.23 Pass
2437 18 20 CCK 11 17.10 4.77 21.87 28 -6.13 Pass
2462 16 20 CCK 11 15.90 4.77 20.67 28 -7.33 Pass
2412 17.5 20 OFDM 6 17.70 4.77 22.47 28 -5.53 Pass
2437 18 20 OFDM 6 17.70 4.77 22.47 28 -5.53 Pass
2462 16 20 OFDM 6 16.10 4.77 20.87 28 -7.13 Pass
2412 17.5 20 OFDM 54 17.60 4.77 22.37 28 -5.63 Pass
2437 18 20 OFDM 54 17.10 4.77 21.87 28 -6.13 Pass
2462 16 20 OFDM 54 15.30 4.77 20.07 28 -7.93 Pass
2412 17.5 20 OFDM 65 17.00 4.77 21.77 28 -6.23 Pass
2437 18 20 OFDM 65 17.15 4.77 21.92 28 -6.08 Pass
2462 16 20 OFDM 65 15.20 4.77 19.97 28 -8.03 Pass
2422 16 40 OFDM 13.5 16.10 4.77 20.87 28 -7.13 Pass
2437 16 40 OFDM 13.5 15.70 4.77 20.47 28 -7.53 Pass
2452 16 40 OFDM 13.5 15.10 4.77 19.87 28 -8.13 Pass
2422 16 40 OFDM 135 16.20 4.77 20.97 28 -7.03 Pass
2437 16 40 OFDM 135 15.71 4.77 20.48 28 -7.52 Pass
2452 16 40 OFDM 135 15.10 4.77 19.87 28 -8.13 Pass

* - Margin = Peak output power — specification limit.
** - Peak power over EBW = Power meter reading + Chain Correction Factor
***.Chain Correction Factor=10*log(3)
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HERMON LABORATORIES

Test specification: Section 15.247(b)(3), Peak output power

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(b), Option 2, Method #3
Test mode: Compliance -

Date(s): 6/15/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Table 7.2.2 Peak output power test results (continued)

ASSIGNED FREQUENCY: 2400-2483.5MHz

MODULATING SIGNAL: PRBS

MEASURE EQUEPMENT: Average power meter

ANTENNA TYPE: Sector

ANTENNA GAIN: 12 dBi

Carrier Transmit CBW, Modulation | Bitrate, Power Chain Peak Limit, | Margin*, Verdict
frequency, power MHz Mbps meter correction output dBm dB
MHz setting, reading, factor***, power,**
dBm dBm dB dBm

2412 14 20 CCK 1 13.20 4.77 17.97 26.4 -8.43 Pass
2437 14 20 CCK 1 13.18 4.77 17.95 26.4 -8.45 Pass
2462 11 20 CCK 1 11.00 4.77 15.77 26.4 -10.63 Pass
2412 14 20 CCK 11 13.50 4.77 18.27 26.4 -8.13 Pass
2437 14 20 CCK 11 13.00 4.77 17.77 26.4 -8.63 Pass
2462 11 20 CCK 11 10.62 4.77 15.39 26.4 -11.01 Pass
2412 14 20 OFDM 6 13.45 4.77 18.22 26.4 -8.18 Pass
2437 14 20 OFDM 6 13.10 4.77 17.87 26.4 -8.53 Pass
2462 11 20 OFDM 6 10.50 4.77 15.27 26.4 -11.13 Pass
2412 14 20 OFDM 54 12.80 4.77 17.57 26.4 -8.83 Pass
2437 14 20 OFDM 54 12.50 4.77 17.27 26.4 -9.13 Pass
2462 11 20 OFDM 54 10.15 4.77 14.92 26.4 -11.48 Pass
2412 14 20 OFDM 65 12.75 4.77 17.52 26.4 -8.88 Pass
2437 14 20 OFDM 65 12.50 4.77 17.27 26.4 -9.13 Pass
2462 11 20 OFDM 65 10.20 4.77 14.97 26.4 -11.43 Pass
2422 8 40 OFDM 13.5 7.42 4.77 12.19 26.4 -14.21 Pass
2437 11.5 40 OFDM 13.5 11.00 4.77 15.77 26.4 -10.63 Pass
2452 6 40 OFDM 13.5 5.00 4.77 9.77 26.4 -16.63 Pass
2422 8 40 OFDM 135 7.40 4.77 12.17 26.4 -14.23 Pass
2437 11.5 40 OFDM 135 11.10 4.77 15.87 26.4 -10.53 Pass
2452 6 40 OFDM 135 4.95 4.77 9.72 26.4 -16.68 Pass

* - Margin = Peak output power — specification limit.
** - Peak power over EBW = Power meter reading + Chain Correction Factor
***.Chain Correction Factor=10*log(3)
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(b)(3), Peak output power

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(b), Option 2, Method #3

Test mode:

Compliance

Date(s):

6/15/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

Table 7.2.3 Peak output power test results at: Unom, 115%Unom, 85%Unom

ASSIGNED FREQUENCY:

MODULATING SIGNAL:

MEASURE EQUEPMENT:

2400-2483.5MHz

PRBS

Average power meter

ANTENNA TYPE: Omni
ANTENNA GAIN: 7.4 dBi
Carrier Voltage, | Transmit | CBW, | Modulation | Bitrate, Power Chain Peak Limit, | Margin*, | Verdict
frequency, Volt power MHz Mbps meter correction output dBm dB
MHz setting, reading, | factor** | power**
dBm dBm dB dBm

2412 48 17.5 20 OFDM 6 17.00 4.77 21.77 28 -6.23 Pass
2412 56 17.5 20 OFDM 6 16.93 4.77 21.7 28 -6.3 Pass
2412 41 17.5 20 OFDM 6 16.92 4.77 21.69 28 -6.31 Pass
2437 48 18 20 OFDM 6 17.10 4.77 21.87 28 -6.13 Pass
2437 56 18 20 OFDM 6 17.20 4.77 21.97 28 -6.03 Pass
2437 41 18 20 OFDM 6 17.15 4.77 21.92 28 -6.08 Pass
2462 48 16 20 OFDM 6 15.50 4.77 20.27 28 -7.73 Pass
2462 56 16 20 OFDM 6 15.52 4.77 20.29 28 -7.71 Pass
2462 41 16 20 OFDM 6 15.48 4.77 20.25 28 -7.75 Pass
2422 48 16 40 OFDM 13.5 16.30 477 21.07 28 -6.93 Pass
2422 56 16 40 OFDM 13.5 16.20 4.77 20.97 28 -7.03 Pass
2422 41 16 40 OFDM 13.5 16.10 4.77 20.87 28 -7.13 Pass
2437 48 16 40 OFDM 13.5 15.60 477 20.37 28 -7.63 Pass
2437 56 16 40 OFDM 13.5 15.62 4.77 20.39 28 -7.61 Pass
2437 41 16 40 OFDM 13.5 15.58 477 20.35 28 -7.65 Pass
2452 48 16 40 OFDM 13.5 15.40 477 20.17 28 -7.83 Pass
2452 56 16 40 OFDM 13.5 15.37 4.77 20.14 28 -7.86 Pass
2452 41 16 40 OFDM 13.5 15.35 477 20.12 28 -7.88 Pass

* - Margin = Peak output power — specification limit.

** - Peak power over EBW = Power meter reading + Chain Correction Factor

***.Chain Correction Factor=10*log(3)
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(b)(3), Peak output power

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(b), Option 2, Method #3

Test mode:

Compliance

Date(s):

6/15/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

Table 7.2.3 Peak output power test results at: Unom, 115%Unom, 85%Unom

ASSIGNED FREQUENCY:
MODULATING SIGNAL:
MEASURE EQUEPMENT:

2400-2483.5 MHz

PRBS

Average power meter

ANTENNA TYPE: Sector
ANTENNA GAIN: 12 dBi
Carrier Voltage, | Transmit | CBW, |Modulation | Bitrate, Power Chain Peak Limit, | Margin*, | Verdict

frequency, \% power MHz Mbps meter correction output dBm dB

MHz setting, reading, | factor***, power,**
dBm dBm dB dBm

2412 48 14 20 OFDM 6 12.80 4.77 17.57 26.4 -8.83 Pass
2412 56 14 20 OFDM 6 12.75 4.77 17.52 26.4 -8.88 Pass
2412 41 14 20 OFDM 6 12.70 4.77 17.47 26.4 -8.93 Pass
2437 48 14 20 OFDM 6 12.60 4.77 17.37 26.4 -9.03 Pass
2437 56 14 20 OFDM 6 12.61 4.77 17.38 26.4 -9.02 Pass
2437 41 14 20 OFDM 6 12.60 4.77 17.37 26.4 -9.03 Pass
2462 48 11 20 OFDM 6 11.40 4.77 16.17 26.4 -10.23 Pass
2462 56 11 20 OFDM 6 11.42 4.77 16.19 26.4 -10.21 Pass
2462 41 11 20 OFDM 6 11.45 4.77 16.22 26.4 -10.18 Pass
2422 48 8 40 OFDM 13.5 7.58 4.77 12.35 26.4 -14.05 Pass
2422 56 8 40 OFDM 13.5 7.62 4.77 12.39 26.4 -14.01 Pass
2422 41 8 40 OFDM 13.5 7.64 4.77 12.41 26.4 -13.99 Pass
2437 48 11.5 40 OFDM 13.5 11.09 4.77 15.86 26.4 -10.54 Pass
2437 56 11.5 40 OFDM 13.5 11.11 4.77 15.88 26.4 -10.52 Pass
2437 41 115 40 OFDM 13.5 11.20 4.77 15.97 26.4 -10.43 Pass
2452 48 6 40 OFDM 13.5 5.12 4.77 9.89 26.4 -16.51 Pass
2452 56 6 40 OFDM 13.5 5.15 4.77 9.92 26.4 -16.48 Pass
2452 41 6 40 OFDM 13.5 5.21 4.77 9.98 26.4 -16.42 Pass

* - Margin = Peak output power — specification limit.
** - Peak power over EBW = Power meter reading + Chain Correction Factor

*kk

Note:

-Chain Correction Factor=10*log(3)

1) Tx power limit calculation per chain with 7.4 dBi antenna:
30 — {7.4 + 10*log10(3) — 6}/3 - 10*log10(3) = 23.2 [dBm].
For 3 chains (total) power: 23.2 + 10*1og10(3) = 28 [dBm].
2) Tx power limit calculation per chain with 12 dBi antenna:
30 — {12 + 10*log10(3) — 6}/3 - 10*log10(3) = 21.6 [dBm].
For 3 chains (total) power: 21.6 + 10*log10(3) = 26.4 [dBm].

Reference numbers of test equipment used

[ HL2952 | HL3301 | HL3763

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 15.247(d), Conducted spurious emissions
Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)
Test mode: Compliance -
Date(s): 6/19/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:
7.3 Spurious emissions at RF antenna connector
7.3.1  General
This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given
in Table 7.3.1. The test results are provided in Table 7.3.2 and associated plots.
Table 7.3.1 Spurious emission limits
Frequency*, MHz Attenuation below carrier*, dBc
0.009 — 10" harmonic 20.0
* - The above limits applied from the lowest radio frequency generated in the device, without going below 9 kHz up
to the tenth harmonic of the highest fundamental frequency.
** - Spurious emission limit is provided in terms of attenuation below the peak of modulated carrier measured with
the same resolution bandwidth.
7.3.2  Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.3.2.3 The highest emission level within the authorized band was measured.
7.3.2.4 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 and the associated plots

and referenced to the highest emission level measured within the authorized band.

Figure 7.3.1 Spurious emission test setup

Spectrum

EUT
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A 4

Attenuator >
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HERMON LABORATORIES

Test specification: Section 15.247(d), Conducted spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Table 7.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 2400-2483.5MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 25000MHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
CBW: 20MHz
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Spurious emission, Emission at carrier, Attenuation below carrier, Limit, Margin, verdict
MHz dBm dBm dBc dBc dB*

No emissions was found

Verdict: Pass
*- Margin = Attenuation below carrier — specification limit.

Reference numbers of test equipment used
[ HL3455 | HL3818 | HL3903 |
Full description is given in Appendix A.
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Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -
Date(s): 6/19/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.1 The highest emission level within the assigned band at low carrier frequency
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Plot 7.3.2 The highest emission level within the assigned band at mid carrier frequency
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Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode:

Compliance Verdict:

Date(s):

6/19/2011

PASS

Temperature: 24 °C

Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.3 The highest emission level within the assigned band at high carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

6/19/2011
Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.4 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Plot 7.3.5 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

6/19/2011
Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.6 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Plot 7.3.7 Spurious emission measurements in 0.15 - 30 MHz range at low carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -
Date(s): 6/19/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.8 Spurious emission measurements in 0.15 - 30 MHz range at mid carrier frequency
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Plot 7.3.9 Spurious emission measurements in 0.15 - 30 MHz range at high carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 24 °C

6/19/2011
Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.10 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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Plot 7.3.11 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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Test specification: Section 15.247(d), Conducted spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.3.12 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency
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Plot 7.3.13 Spurious emission measurements in 1000 —8000 MHz range at low carrier frequency
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Test specification: Section 15.247(d), Conducted spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -

Date(s): 6/19/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.14 Spurious emission measurements in 1000 —8000 MHz range at mid carrier frequency
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Plot 7.3.15 Spurious emission measurements in 1000 —8000 MHz range at high carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.3.16 Spurious emission measurements in 8000 —16000 MHz range at low carrier frequency
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Plot 7.3.17 Spurious emission measurements in 8000 —16000 MHz range at mid carrier frequency

MODULATION:

OFDM

BITRATE:

65Mbps

¥ Agilent

Ret @ dBm

Atten 18 dB

Mkrl 14,898 GHz
-51.12 dBm

#Peak
Log

19
dB/

O |Marker
4 |14.8960000
Lafv [-51.12 dBm

UL 52 s ot}

PO GHz

Pl - Pt St i

§3 FC
A AR

£ifn
FTun

Swp

Start 8.609 GHz
#Res BW 108 kHz

WBN 308 kHz

Stop 16080 GHz
Sweep 2.703 5 (1081 pts)

Page 36 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode: Compliance -

Date(s): 6/19/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.3.18 Spurious emission measurements in 8000 —16000 MHz range at high carrier frequency
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Plot 7.3.19 Spurious emission measurements in 16000 —25000 MHz range at low carrier frequency
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Test specification:

Section 15.247(d), Conducted spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)

Test mode:

Compliance

Date(s):

6/19/2011

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1015 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.3.20 Spurious emission measurements in 16000 —25000 MHz range at mid carrier frequency
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Plot 7.3.21 Spurious emission measurements in 16000 —25000 MHz range at high carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

7.4

7.4.1

7.4.2
7.4.2.1
7.4.2.2

7.4.2.3

7.4.3
7.4.3.1
7.4.3.2

7.4.3.3

Band edge emissions, sector antenna configuration
General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are

given in Table 7.4.1.

Table 7.4.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVv/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc**
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8* NA
0.110 — 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 —63.0*
1.705 — 30.0* 69.5
30 -88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10™harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S41/S2),

where S1and S, - standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

The worst test results (the lowest margins) were recorded and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Figure 7.4.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.4.2 Field strength of spurious emissions above 1 GHz within restricted bands

INVESTIGATED FREQUENCY RANGE: 2400-2483.5MHz
TEST DISTANCE: 3m
DUTY CYCLE: 100 %
DETECTOR USED: Peak
CBW: 20 MHz
TEST ANTENNA TYPE: Double ridged guide
ANTENNA POLARIZATION: Vertical
ANTENNA HEIGHT: 12m
Frequency,| Transmit |Bitrate,| Modulation |Azimuth, Peak field strength Average field strength Verdict
MHz power Mbps degrees* (VBW=3 MHz) (VBW=10 Hz
setting, Measured, Limit, Margin, | Measured, |Limit, dB(| Margin,
dBm dB(uV/m) | dB(uV/m) | dB** | dB(uV/m) pV/im) dB**
2412 MHz carrier frequency
2387.52 14 1 CCK 220 64.16 74 -9.84 NA 54 NA
2390.00 14 1 CCK 220 NA 74 NA 50.7 54 -3.3
2389.60 14 54 OFDM 215 66.93 74 -7.07 NA 54 NA B
ass
2390.00 14 54 OFDM 215 NA 74 NA 52.27 54 -1.73
2389.76 14 65 OFDM 238 66.53 74 -7.47 NA 54 NA
2390.00 14 65 OFDM 238 NA 74 NA 53.35 54 -0.65
2437 MHz carrier frequency
2387.60 14 1 CCK 225 62.65 74 -11.35 NA 54 NA
2388.96 14 1 CCK 225 NA 74 NA 50.61 54 -3.39
2385.12 14 54 OFDM 180 67.39 74 -6.61 NA 54 NA
2387.44 14 54 OFDM 180 NA 74 NA 53.83 54 -0.17
2386.16 14 65 OFDM 200 67.65 74 -6.35 NA 54 NA
2388.96 14 65 OFDM 200 NA 74 NA 53.86 54 -0.14
2499.5545 14 1 CCK 140 64.89 74 -9.11 NA 54 NA b
ass
2499.835 14 1 CCK 140 NA 74 NA 53.32 54 -0.68
2483.863 14 54 OFDM 185 69.27 74 -4.73 NA 54 NA
2483.50 14 54 OFDM 185 NA 74 NA 53.12 54 -0.88
2500.00 14 54 OFDM 185 NA 74 NA 52.73 54 -1.27
2483.7145 14 65 OFDM 212 67.21 74 -6.79 NA 54 NA
2499.9835 14 65 OFDM 212 NA 74 NA 53.95 54 -0.05
2483.50 14 65 OFDM 212 NA 74 NA 53.36 54 -0.64
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.4.2 Field strength of spurious emissions above 1 GHz within restricted bands (continued)

Frequency,| Transmit |Bitrate,| Modulation |Azimuth, Peak field strength Average field strength Verdict
MHz power Mbps degrees* (VBW=3 MHz) (VBW=10 Hz
setting, Measured, Limit, Margin, | Measured, |Limit, dB(| Margin,
dBm dB(uV/m) | dB(uV/m) | dB** | dB(uV/m) | pV/im) dB**
2452 MHz carrier frequency
2495.545 14 1 CCK 218 70.39 74 -3.61 NA 54 NA
2492.0635 14 1 CCK 218 NA 74 NA 51.29 54 -2.71
2484.3745 14 54 OFDM 280 70.98 74 -3.02 NA 54 NA
2491.9975 14 54 OFDM 280 NA 74 NA 53.99 54 -0.01
2485.117 14 65 OFDM 258 71.04 74 -2.96 NA 54 -54
2491.915 14 65 OFDM 258 NA 74 NA 53.96 54 -0.04
2457 MHz carrier frequency
2493.6805 12 1 CCK 185 67.41 74 -6.59 NA 54 NA
2500.00 12 1 CCK 185 NA 74 NA 51.22 54 -2.78
2500.00 12 54 OFDM 120 71.91 74 -2.09 NA 54 NA
2496.9805 12 54 OFDM 120 NA 74 NA 53.99 54 -0.01 Pass
2484.7705 12 65 OFDM 156 68.99 74 -5.01 NA 54 NA
2497.063 12 65 OFDM 156 NA 74 NA 53.73 54 -0.27
2483.50 12 65 OFDM 156 NA 74 NA 53.39 54 -0.61
2462 MHz carrier frequency
2499.5875 11 1 CCK 112 65.52 74 -8.48 NA 54 NA
2500.00 11 1 CCK 112 NA 74 NA 52.96 54 -1.04
2484.3745 11 54 OFDM 218 67.06 74 -6.94 NA 54 NA
2483.50 11 54 OFDM 218 NA 74 NA 52.72 54 -1.28
2484.1765 11 65 OFDM 248 68.45 74 -5.55 NA 54 NA
2500.00 11 65 OFDM 248 NA 74 NA 53.81 54 -0.19
2483.50 11 65 OFDM 248 NA 74 NA 53.7 54 -0.3

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Measured field strength - specification limit.
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.4.3 Field strength of spurious emissions above 1 GHz within restricted bands

INVESTIGATED FREQUENCY RANGE:

2400-2483.5MHz

TEST DISTANCE: 3m
DUTY CYCLE: 100 %
DETECTOR USED: Peak
CBW: 40 MHz
TEST ANTENNA TYPE: Double ridged guide
ANTENNA POLARIZATION: Vertical
ANTENNA HEIGHT: 1.2m
Frequency, | Transmit |Bit rate,| Modulation |[Azimuth,|Peak field strength(VBW=3 MHz) Average field strength Verdict
MHz power Mbps degrees*| (VBW=10 Hz
setting, Measured, Limit, Margin, | Measured, | Limit, Margin,
dBm dB(uV/m) | dB(uV/m) | dB** dB(uV/m) |dB(uV/m)| dB**
2422 MHz carrier frequency
2389.92 8 13.5 OFDM 140 71.8 74 2.2 NA 54 NA
2390.00 8 13.5 OFDM 140 NA 74 NA 53.98 54 -0.02 P
ass
2389.36 8 135 OFDM 125 72.23 74 -1.77 NA 54 NA
2390.00 8 135 OFDM 125 NA 74 NA 53.87 54 -0.13
2427 MHz carrier frequency
2389.84 11 13.5 OFDM 130 69.12 74 -4.88 NA 54 NA
2390.00 11 13.5 OFDM 130 NA 74 NA 53.94 54 -0.06 Pass
2390.00 11 135 OFDM 156 69.63 74 -4.37 NA 54 NA
2390.00 11 135 OFDM 156 NA 74 NA 53.97 54 -0.03
2437 MHz carrier frequency
2388.48 11.5 13.5 OFDM 182 64.63 74 -9.37 NA 54 NA
2390.00 11.5 13.5 OFDM 182 NA 74 NA 51.32 54 -2.68
2386.56 11.5 135 OFDM 179 64.26 74 -9.74 NA 54 NA
2390.00 11.5 135 OFDM 179 NA 74 NA 51.31 54 -2.69 P
ass
2486.008 11.5 13.5 OFDM 181 67.69 74 -6.31 NA 54 NA
2483.6155 11.5 13.5 OFDM 181 NA 74 NA 53.67 54 -0.33
2483.764 11.5 135 OFDM 212 68.29 74 -5.71 NA 54 NA
2483.5165 11.5 135 OFDM 212 NA 74 NA 53.74 54 -0.26
2447 MHz carrier frequency
2483.9785 11.5 13.5 OFDM 119 70.45 74 -3.55 NA 54 NA
2483.632 11.5 13.5 OFDM 119 NA 74 NA 53.86 54 -0.14 b
ass
2484.094 11.5 135 OFDM 128 72.71 74 -1.29 NA 54 NA
2483.50 11.5 135 OFDM 128 NA 74 NA 53.82 54 -0.18
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Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.4.3 Field strength of spurious emissions above 1 GHz within restricted bands (continued)

Frequency, | Transmit |Bit rate,| Modulation |Azimuth,| Peak field strength(VBW=3 MHz) Average field strength Verdict
MHz power Mbps degrees* (VBW=10 Hz
setting, Measured, Limit, Margin, | Measured, | Limit, | Margin,
dBm dB(uVv/m) | dB(uVv/m) | dB** | dB(uV/m) [dB(uV/m)| dB**
2452 MHz carrier frequency
2483.50 6 13.5 OFDM 192 72.55 74 -1.45 NA 54 NA
2483.50 6 13.5 OFDM 192 NA 74 NA 53.97 54 -0.03 p
ass
2483.5165 6 135 OFDM 182 73.32 74 -0.68 NA 54 NA
2483.50 6 135 OFDM 182 NA 74 NA 53.95 54 -0.05
*- EUT front panel refers to O degrees position of turntable.
**. Margin = Measured field strength - specification limit.
Table 7.4.4 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725-4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
[ HL0604 | HL1984 | HL2871 | HL3344 | HL3356 | HL3623 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.1 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.2 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 54Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.3 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.4 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BIT RATE: 1Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.5 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 54Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode:

Compliance

Verdict: PASS

Date(s):

6/21/2011 - 7/6/2011

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna confi

guration in VV/V/V polarization

Plot 7.4.6 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.7 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.8 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.9 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.10 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps

CHAIN: All 3 chains

ANTENNA POLARIZATION: Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.11 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency
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Date of Issue: 21-Jul-11

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.12 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.13 Radiated emission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.14 Radiated emission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency,
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.15 Radiated emission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.16 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.17 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.18 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.19 Radiated emission measurements from 2310 to 2390 MHz at the 2422 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna confi

guration in VV/V/V polarization

Plot 7.4.20 Radiated emission measurements from 2310 to 2390 MHz at the 2422 MHz carrier frequency
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.21 Radiated emission measurements from 2310 to 2390 MHz at the 2427 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.22 Radiated emission measurements from 2310 to 2390 MHz at the 2427 MHz carrier frequency

TEST SITE: Semi anechoic chamber
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode:

Compliance Verdict:

Date(s):

6/21/2011 - 7/6/2011 PASS

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.23 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.24 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 135Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.25 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
CHAIN: All 3 chains
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Peak
% Agilent & R
Mkrl 2,486 008 @ GHz
Ref 80 dBpY tAtten @ dB 67.69 dBpY
#Peak
Log

19
4B/ ‘d..&\nl_'m ""\M&W% A it url..“'.T;._nlum ETTT ITTY e 1o e Y "nmu

1]
o Marker

daeuy [2.486008000 GHz
Lefiv | 67.69 dBpV

Vi sz
53 FC
A AA
£0fn
FTun
Swp

Start 2.483 G008 GHz Stop 2.500 698 6 GHz
4Res BH 1 MHz UBH 3 MHz Sweep 20 ms (1881 pts)

Average

4 Agilent @R
Mkrl 2.483 6155 GHz
Ref 68 dBpY #ftten @ dB 5367 dBpY

#Peak |

Log —

19
dB/

ol | Marker
dpv | 2.483615500 GHz
Lefv | 53.67 dBpV

V1 52
$3 FC
A AR
£ifn
FTun
Swp

Start 2.483 S0 & GHz Stop 2.5080 A6A & GHz
#Res BH 1 MHz #UBK 18 Hz Sweep 4.549 5 (1081 pts)

Page 69 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.26 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE:

BITRATE:

CHAIN:

ANTENNA POLARIZATION:

¥ Agilent

Ret &8 dBpv

Semi anechoic chamber

135Mbps
All 3 chains
Vertical

Peak

#Atten @ dB

R
Mkrl 2.483 764 § GHz
68.29 dBpY

#Peak

log |z

18
dB/ Xw«w«ww sy

b tebtnlf

A

ol |Marker

dppy [2.483764000 GHz

lefv | 68.29 dBpY

V1 52

§3 FC
A AA

£ifn
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

- Agilent

Ref 6§ dBpY

VBW 3 MHz

Average

#Atten @ dB

Stop 2,500 #6689 GHz
Sweep 28 ms (1061 pts)

R
Mkrl 2.483 516 5 GHz
53.74 dBpY

#Peak

Log

— —

19
dB/

o |Marker

aepy [2.483516500 GHz

Lav | 53.74 dBpV

V1 s2

53 FC
A AA

£0fn
FTun

Swp

Start 2.483 509 0 GHz
#Res BH 1 MHz

#YEH 10 Hz

Stop 2.506 098 6 GHz
Sweep 4.549 5 (1001 pts)

Page 70 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.27 Radiated emission measurements from 2483.5 to 2500 MHz at the 2447 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.28 Radiated emission measurements from 2483.5 to 2500 MHz at the 2447 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 135Mbps
CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.29 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.4.30 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.14

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

7.5

75.1

7.5.2
7.5.2.1
7.5.2.2

7.5.2.3

7.5.3
7.5.3.1
7.5.3.2

7.5.3.3

Band edge emissions, OMNI antenna configuration
General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are

given in Table 7.5.1.

Table 7.5.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVv/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc**
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8* NA
0.110 — 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 —63.0*
1.705 — 30.0* 69.5
30 -88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10™harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S41/S2),

where S1and S, - standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

The worst test results (the lowest margins) were recorded and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.5.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Figure 7.5.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.5.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.5.2 Field strength of spurious emissions above 1 GHz within restricted bands

INVESTIGATED FREQUENCY RANGE:

2400-2483.5 MHz

TEST DISTANCE: 3m
DUTY CYCLE: 100 %
DETECTOR USED: Peak
CBW: 20 MHz
TEST ANTENNA TYPE: Double ridged guide
ANTENNA POLARIZATION: Vertical
ANTENNA HEIGHT: 1.2m
Frequency, | Transmit | Bitrate, | Modulation [Azimuth, Peak field strength Average field strength Verdict
MHz power Mbps degrees* (VBW=3 MHz) (VBW=10 Hz)
setting, Measured, Limit, Margin, | Measured, Limit, Margin,
dBm dB(uVv/m) | dB(uVv/m) | dB** dB(uVv/m) | dB(uV/m) dB**
2412 MHz carrier frequency
2378.48 17.5 1 CCK 11 69.23 74 -4.77 NA 54 NA
2387.76 17.5 1 CCK 11 NA 74 NA 50.01 54 -3.99
2389.28 17.5 54 OFDM 58 69.09 74 -4.91 NA 54 NA P
ass
2390.00 17.5 54 OFDM 58 NA 74 NA 52.31 54 -1.69
2389.76 17.5 65 OFDM 64 69.43 74 -4.57 NA 54 NA
2390.00 17.5 65 OFDM 64 NA 74 NA 53.65 54 -0.35
2437 MHz carrier frequency
2388.64 18 1 CCK 100 63.24 74 -10.76 NA 54 NA
2389.36 18 1 CCK 100 NA 74 NA 50.7 54 -3.3
2389.60 18 54 OFDM 95 72.14 74 -1.86 NA 54 NA
2390.00 18 54 OFDM 95 NA 74 NA 53.94 54 -0.06
2387.60 18 65 OFDM 88 68.64 74 -5.36 NA 54 NA
2390.00 18 65 OFDM 88 NA 74 NA 49.56 54 -4.44
2499.835 18 1 CCK 121 63.92 74 -10.08 NA 54 NA Pass
2499.835 18 1 CCK 121 NA 74 NA 52.23 54 -1.77
2500.00 18 54 OFDM 165 64.26 74 -9.74 NA 54 NA
2483.50 18 54 OFDM 165 NA 74 NA 51.43 54 -2.57
2499.868 18 65 OFDM 138 65.46 74 -8.54 NA 54 NA
2483.5165 18 65 OFDM 138 NA 74 NA 52.94 54 -1.06
2500.00 18 65 OFDM 138 NA 74 NA 52.2 54 -1.8
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.5.2 Field strength of spurious emissions above 1 GHz within restricted bands (continued)

Frequency, | Transmit Bitrate, | Modulation | Azimuth, Peak field strength Average field strength Verdict
MHz power Mbps degrees* (VBW=3 MHz) (VBW=10 Hz)
setting, Measured, Limit, Margin, | Measured, Limit, Margin,
dBm dB(uV/m) | dB(uV/m) | dB** | dB(pV/m) | dB(uV/m) | dB**
2457 MHz carrier frequency
2500.00 18 1 CCK 165 66.9 74 -7 NA 54 NA
2499.967 18 1 CCK 165 NA 74 NA 53.41 54 -0.59
2499.373 18 54 OFDM 189 66.85 74 -7.15 NA 54 NA
2499.472 18 54 OFDM 189 NA 74 NA 53.36 54 -0.64 Pass
2499.9835 18 65 OFDM 195 67.97 74 -6.03 NA 54 NA
2483.5495 18 65 OFDM 195 NA 74 NA 53.7 54 -0.3
2500.00 18 65 OFDM 195 NA 74 NA 53.4 54 -0.6
2462 MHz carrier frequency
2494.621 16 1 CCK 111 70.14 74 -3.86 NA 54 NA
2490.6115 16 1 CCK 111 NA 74 NA 50.6 54 -3.4
2499.505 16 54 OFDM 145 69.82 74 -4.18 NA 54 NA
2483.50 16 54 OFDM 145 NA 74 NA 53.09 54 -0.91 Pass
2500.00 16 54 OFDM 145 NA 74 NA 53.13 55 -1.87
2483.764 16 65 OFDM 99 70.3 74 -3.7 NA 54 NA
2483.50 16 65 OFDM 99 NA 74 NA 53.86 54 -0.14
2500.00 16 65 OFDM 99 NA 74 NA 52.42 54 -1.58

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Measured field strength - specification limit.
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.5.3 Field strength of spurious emissions above 1 GHz within restricted bands

INVESTIGATED FREQUENCY RANGE:

2400-2483.5MHz

TEST DISTANCE: 3m
DUTY CYCLE: 100 %
DETECTOR USED: Peak
CBW: 40 MHz
TEST ANTENNA TYPE: Double ridged guide
ANTENNA POLARIZATION: Vertical
ANTENNA HEIGHT: 1.2 m
Frequency, Transmit | Bitrate, | Modulation |Azimuth,|Peak field strength(VBW=3 MHz) | Average field strength(VBW=10 | Verdict
MHz power Mbps degrees* Hz)
setting, Measured, | Limit, | Margin, | Measured, | Limit, | Margin,
dBm dB(pVv/m) | dB(uV/im) | dB** dB(pVv/m) [dB(uV/m)| dB**
2422 MHz carrier frequency
2389.92 16 13.5 OFDM 251 73.61 74 -0.39 NA 54 NA
2390.00 16 13.5 OFDM 251 NA 74 NA 53.95 54 -0.05 b
ass
2390.00 16 135 OFDM 213 73.35 74 -0.65 NA 54 NA
2390.00 16 135 OFDM 213 NA 74 NA 53.58 54 -0.42
2437 MHz carrier frequency
2387.76 16 13.5 OFDM 288 68.53 74 -5.47 NA 54 NA
2389.04 16 13.5 OFDM 288 NA 74 NA 53.99 54 -0.01
2387.84 16 135 OFDM 265 70.26 74 -3.74 NA 54 NA
2386.88 16 135 OFDM 265 NA 74 NA 53.88 54 -0.12 P
ass
2499.7195 16 13.5 OFDM 198 68.2 74 -5.8 NA 54 NA
2499.9835 16 13.5 OFDM 198 NA 74 NA 52.94 54 -1.06
2499.5545 16 13.5 OFDM 188 66.95 74 -7.05 NA 54 NA
2500.00 16 13.5 OFDM 188 NA 74 NA 52.93 54 -1.07
2452 MHz carrier frequency
2483.5165 16 13.5 OFDM 125 67.54 74 -6.46 NA 54 NA
2483.50 16 13.5 OFDM 125 NA 74 NA 53.24 54 -0.76 b
ass
2483.6485 16 135 OFDM 148 69.71 74 -4.29 NA 54 NA
2483.50 16 135 OFDM 148 NA 74 NA 53.45 54 -0.55

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Measured field strength - specification limit.
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.5.4 Restricted bands

MHz MHz MHz MHz MHz GHz
0.09- 0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-752 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332- 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123-138 1300 - 1427 3345.8 - 3358 15.35 - 16.2
417725 - 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
420725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-3138
6.31175 - 6.31225 16.80425 - 16.80475 167.72- 173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322-3354 2483.5 - 2500 9300 - 9500 :
Reference numbers of test equipment used
[ HL0o604 [ HL1984 | HL2871 | HL3344 | HL3356 | HL3623

Full description is given in Appendix A.
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.1 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency,

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.2 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency,

TEST SITE: Semi anechoic chamber
BITRATE: 54Mbps

CHAIN: All 3 chains

ANTENNA POLARIZATION: Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.3 Radiated emission measurements from 2310 to 2390 MHz at the 2412 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps

CHAIN: All 3 chains

ANTENNA POLARIZATION: Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.4 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 1Mbps

CHAIN: All 3 chains

ANTENNA POLARIZATION: Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.5 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.6 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.7 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.8 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.9 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode:

Compliance

Date(s):

Verdict: PASS

6/8/2011 - 7/6/2011

Temperature: 23 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.10 Radiated em

TEST SITE:
BITRATE:
CHAIN:

ANTENNA POLARIZATION:

- Agilent

Ref 868 dBpl
#Peak

Log

30

dB/

o]
74

dBwY
LaAw

Y1
S3
A

£01):
FTun
Swp

Start 2.483 580 6 GHz
#Res BH 1 MHz

# Agilent

Ret 68 dBpV

#Peak
tog

18

dB/

o]

Bl
LaAw

Y1
S3
A

£(f):
FTun
Swp

Start 2.483 500 0 GHz
#Res BH 1 MHz

ission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency

Semi anechoic chamber
1Mbps

All 3 chains

Vertical

Peak
o R
Mirl 2.500 800 9 GHz

#Atten 4 dB 66.99 dBpY

Marker
2.500000000 GH=z
| 66.90 dBpv

B

52
FC
AA

Stop 2.500 088 § GHz

UBH 3 MHz Sweep 20 ms (1001 pts)

Average

QR
Mkrl 2.439 967 8 GHz

#Atten 4 dB 53.41 dBpY

Marker
2.499967000 GHz
| 53.41 dBpv

$2
FC
AR

Stop 2.508 009 8 GHz

#VEW 18 Hz Sweep 4.549 5 (1081 pts)

Page 90 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure:

1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.11 Radiated emission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.12 Radiated emission measurements from 2483.5 to 2500 MHz at the 2457 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
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ANTENNA POLARIZATION:  Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.13 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 1Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.14 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 54Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.15 Radiated emission measurements from 2483.5 to 2500 MHz at the 2462 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION:  Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.16 Radiated emission measurements from 2310 to 2390 MHz at the 2422 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.17 Radiated emission measurements from 2310 to 2390 MHz at the 2422 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 135Mbps

CHAIN: All 3 chains

ANTENNA POLARIZATION: Vertical
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HERMON LABORATORIES

Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.18 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 13.5Mbps
CHAIN: All 3 chains

ANTENNA POLARIZATION:  Vertical
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.19 Radiated emission measurements from 2310 to 2390 MHz at the 2437 MHz carrier frequency

TEST SITE:
BITRATE:
CHAIN:
ANTENNA PO

Semi anechoic chamber
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LARIZATION: Vertical
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.20 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE:
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ANTENNA POLARIZATION:
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Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.21 Radiated emission measurements from 2483.5 to 2500 MHz at the 2437 MHz carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 135Mbps
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
Peak
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Test specification: Section 15.247(d), Band edge emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/8/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.22 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency

TEST SITE:
BITRATE:
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Test specification:

Section 15.247(d), Band edge emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode:

Compliance

Verdict: PASS

Date(s):

6/8/2011 - 7/6/2011

Temperature: 23 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.5.23 Radiated emission measurements from 2483.5 to 2500 MHz at the 2452 MHz carrier frequency

TEST SITE:
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

7.6

7.6.1

7.6.2
7.6.2.1
7.6.2.2

7.6.2.3

7.6.3
7.6.3.1
7.6.3.2

7.6.3.3

Field strength of spurious emissions, sector antenna configuration

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.6.1.

Table 7.6.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVv/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc**
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8* NA
0.110 — 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 —63.0*
1.705 — 30.0* 69.5
30 -88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10™harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S41/S2),

where S1and S, - standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.6.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

The worst test results (the lowest margins) were recorded and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.6.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Figure 7.6.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.6.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.6.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

2400-2483.5 MHz
0.009 — 25000 MHz

TEST DISTANCE: 3m
MODULATION: OFDM
BIT RATE: 65Mbps
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
“requency :(ij?lgpsutrr%nugst’t Antenna Antenna | Azimuth, :iilfcsatrrﬁgﬁﬂ b’:};?/\'l“éztrir?gr‘ Limit, Marg&n, verdict
MHz dB(wV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
No emission were found

Verdict: Pass

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.6.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
DETECTOR USED:

RESOLUTION BANDWIDTH:

2400-2483.5 MHz
1000-25000 MHz
3m

OFDM

65Mbps

100 %

Maximum

Peak

1000 kHz

TEST ANTENNA TYPE: Double ridged guide
IR Antenna AUl Peak field strength(VBW=3 MHz) | Average field strength(VBW=10 Hz)
?/lHZ Y, Polarization | eight. n degrees*’ Measured, Limit, Margin, | Measured, Limit, Margin, | Verdict
gnt, dB(uVv/m) | dB(uV/m) dB** dB(uV/m) dB(uV/m) dB**

No emission were found

Verdict: Pass

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Measured field strength - specification limit.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Table 7.6.4 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

2400-2483.5MHz

0.009 - 1000 MHz

3m

OFDM

PRBS

65Mbps

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
- Peak Quasi-peak Turn-table
“requency emission, | Measured emission, Limit, . Ant_enn_a Ar)tenna position**, Verdict
MHZ 1 4B (avim) dB(uV/m) dB(uv/m) | Viargin. dB’ | polarization | height. m f 70 oo
Low carrier frequency
3324 | 4012 ] 38.2 | 46 [ -772 1 vertica | 12 1] 110 [ PAss
Mid carrier frequency
333.36 39.11 37.29 46 -8.71 Vertical 1.2 100 PASS
1000 46.19 42.25 54 -11.75 Vertical 1 188
High carrier frequency
335.2 38.5 36.52 46 -9.48 Vertical 1.2 105 PASS
1000 44.28 40.89 54 -13.11 Vertical 1 251
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Table 7.6.5 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725-4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
[ HLO446 | HLO0604 | HL1984 | HL2871 | HL3344 | HL3356 | HL3531 | HL3623 |

Full description is given in Appendix A.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1009 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.1 Radiated emission measurements at the low carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
(@]
ACTY DET: PEAK
MEAS DET: PEAK OP AUG
MER 2.4189@ GHz
122.BY dEplsm
LOG REF 138 @ dEplsm
)
dBs ol
ATH
Un 4B MMW\(—\‘_‘MKMNW
WM ™
YA 5B
iCFC
ACORR

CENTER 2.41288 (Hz
EL #1F BN 18R kHz

#ANG BN 3@B kHz

SFAM 38, PR HHz
SWP £A.0 msec

Plot 7.6.2 Radiated emission measurements at the mid carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
(&2]
ACTY DET: PEAK
MEAS DET: PEAK @P AUG
HER 2,43433 CH:
123,22 dEplsm
LOG REF 130 @ dEplsm
)
dg?ﬂ M‘\«WVXLM
up 4B ", ey
(_r P i
YA §E
iCFC
ACORR
CENTER 2.4370@ GHz SPAN 3@, PA MHI
RL #IF BW 180 kH: #AUG BW JER kHz SUP 28,8 msec
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.3 Radiated emission measurements at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
ANTENNA POLARIZATION: Vertical
(&2]
ACTY DET: PEAK
MEAS DET: PEAK OP AUG
MER 2.Y5URD CH:
121.49 dBplsm
LOG  REF 138 @ dBulsm
1m
dBs ¢
ATH v o
up 4e s R
gt O Y.
YA B
5C FC
ACORR
CENTER 2.4YE2P@ GH: SFAN 30,08 MHz
RL #IF BW 180 kHz #AYG BW JEB kHz SWP 28,8 msec

Plot 7.6.4 Radiated emission measurements 9-150 KHz at the low carrier frequency

TEST SITE:
CHAIN:

(G2]

LG
iR
dBs
ATH
5@ dB

VA 5B
SCFC
ACORR

START
FL

Semi anechoic chamber
All 3 chains

REF 138 @ dBpYsm

+ PEAE
¢+ PEAK GF AUG

HKR 13.6 kHz
E8.29 dEplim

a—

L[| VRN W Y N T

Wi bl

9.8 kH:z

#1F EW @B Hz #AVG BW 1 kHz

STOP 15@.8 kHz

SWP 18,3

5L

Page 110 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.5 Radiated emission measurements 9-150 KHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

. PEAK

: PEAK GP AUD
KR 15.7 kHz
71 B4 dBulsm

LOG  REF 13@ O dEpbsm
i

dB- I
ATH
5B 4B 1
= —
Up SR
S FC 4
ACORR
[ S N S Y W A YR A
START 9.8 kHz 2TOF 15A.8 kHz
RT #1F BW 2HA H: #AUG B 1 kHr SHP 18,3 sec

Plot 7.6.6 Radiated emission measurements 9-150 KHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@21

ACTY DET: PEAK

WEAS DET: PEAK OF AUG
KR 15.7 kHz
70,33 dBulsm

LOG REF 130 @ dBplim
I
dBr |
ATH

5@ 4B s

VA SE
SCFC
ACORR

Y Ahﬂ
T N Y N T T et

START 9.8 kH: STOP 158.8 kHz
RL #1F EW 2@B H: #AVG BW 1 kHz WP 18.3  sec
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.7 Radiated emission measurements 0.15-30 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

ACTY DET: PEAK

WEAS DET: PEAK QP AUG
MKR 158 kHz
57,97 dBulsm

LOG  REF 105 O dEplsm
i

[
dBs [
ATH =
10 4B

HH-_H"\-\_
= ]

YA B frbes
SCFC| | e
ACORR (N T—
START 150 kHz STOP 30,90 MHz
PL #IF BW 9.0 kHz  ®AUC BN 3@ kHz SUP 248 sec

Plot 7.6.8 Radiated emission measurements 0.15-30 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

ACTU DET: PEAK

MEAS DET: PEAK GF AUG
MKR 168 kHz
57,55 dBulsm

LOD REF 185 @ dBubsm
18—

4B/ e
ATH ==
18 dB
-H-_H"\-\_
o= ]
UA SBQ‘“-
AP LN
%
]
START 158 kHz STOP 30.08 Mz
RL #1F BW 9.8 kHz #AYL BW 38 kHz SHE 2,49 sec
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1009 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.9 Radiated emission measurements 0.15-30 MHz at the high carrier frequency

TEST SITE:

CHAIN:

(@2l

LOG  REF 105 O dEplsm

Semi anechoic chamber

All 3 chains

+ PEAK
+ PEAK OF AUG

MKR 158 kHz
57,27 dBulsm

iR
[
dBs ““*nh%

ATH
18 4B

va 5B
SCFC| |

ACORR g

Mrti, |

START 158 kHz
FL #1F BH 9.8 kHz

#ANG BW 38 kHz

STOF 30.P@ HHr
SUP 2.4 sec

Plot 7.6.10 Radiated emission measurements 30-1000 MHz at the low carrier frequency

TEST SITE:

CHAIN:

Semi anechoic chamber
All 3 chains
(&)
ACTY DET: PEAK
MEAS DET: PEAK QAP AUG
MER E25.1 MHz
44, B9 dBulsm
LOG REF BA.@ dBulsm PREAMF 0N
i
dBs 0
1ATH |
1B dB ! 1
{jnﬂkl | ﬁu
J\ I jxmﬂ¢~wﬂh»JLf”~J
e
VA 5B
iCOFG
ACORR

START 0.8 MHz
FL IF BW 120 kH:z

AUG BNW AR kHz

STOF 1.BAPA GHr
SWP 9AY msec
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.11 Radiated emission measurements 30-1000 MHz at the mid carrier frequency

TEST SITE:
CHAIN:

(@2l

LOG
iR
dB/
tATH
i@ dB

START
EL

Semi anechoic chamber
All 3 chains

ACTY DET: PEAK
MEAS DET: PEAK OF AUG

WKR 1 .@APE CHz
4,31 dBeMsm

FEF EB@.@ dEpWim FRERMF ON
I
; ]
!
dﬁy& ity ﬂd
1, WWH”jmwmwwﬂhwﬂthmw
’\\M’"‘M"J‘H-M
IB. 8 MHz STOF 1.AARPA GHz
IF BW 128 kHz AYUG EW 3JAB kHz SWP 989 msec

Plot 7.6.12 Radiated emission measurements 30-1000 MHz at the high carrier frequency

TEST SITE:
CHAIN:

(@2l

LOG
iR
dB/
tATH
i@ dB

YA 5B
SCFC
ACORR

START
EL

REF BA.@ dEpWim

Semi anechoic chamber
All 3 chains

ACTY DET: PEAK
MEAS DET: PEAK OF AUG

MER E25.1 MHz
WYL 11 Bl m

FREAMF 0N

0

i
-

L =

8.8 MHz
IF EW 120 kH:z

AUG EM AR kHz

STOF 1.BAPA GHz
SWP 989 msec
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.13 Radiated emission measurements 1000-2000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

ACTY DET: FEAK
MEAS DET: FEAK GF AUG
MER 1,945 GHz
5. 16 dBulim

LOG  FREF 80.@ dEpWm FREAME 0N
i
dB~
ATH
18 4B

oL (Y P TR T BSPI R SR Sl (i
4.4

dBul s
VA 5B
Sk FC
ACORA

START 1.@BA (H:z STO0P 2,808 GHr
FL #1F B 1. B MH:z #AUG BW 3 MHzr SHP 28,8 msec

Plot 7.6.14 Radiated emission measurements 1000-2000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

ACTW DET: PEAK
MEAS DET: PEAK OF AUG
HER 1,969 GH:z
8. 21 dBplim

LOG FREF 20.8 dBpWm FRERMF 0N
iR
dB/
ATH
1B dB

START 1.4BB OHz STOP ©.ABR GHz
EL #1F BW 1.8 MH:z #AUG BW 3 MHz SHWF 2.8 msec
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.15 Radiated emission measurements 1000-2000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

(@2l

ACTY DET: PEAK
WEAS DET: PEAK GP AUG

MER 1.933 OHz

5B, 44 B Ui m

LOG  FREF 80.@ dEpWm FREAME 0N
i
dB~
ATH
18 4B

oL R . PR I Lal
4.4

dBul s
HA 5B
SCFC
ACORR

START 1.@BA (H:z STO0P 2,808 GHr
FL #1F B 1. B MH:z #AUG BW 3 MHzr SHP 28,8 msec
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance -
Date(s): 7712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1009 hPa Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.16 Radiated emission measurements 2000-3000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
¥ Agilent @ R 3 Agilent QR

Mkrl 2.306 GHz Mkrl 2.698 GHz
Ref 96.93 dBpV #fitten @ dB 57.81 dEpY Ref 96.99 dBpY #fitten B dB 99.87 dBpY
#Peak +Peak
Log \ Log \
16 16
dB/ l 4B/ \

iR o

o Bl (Marker W 5 "
748 " et g h 48 | . W 'v!
dBuY |7 ey [2.690000000 GHz
LgPv oAy | 59.87 dBpV
Y1 52 vVl 52
33 FC 53 FC
A AA A AR
£ £(f):
FTun F Tun
Swp sl
Start 2.008 GHz Stop 3008 GHz Start 2.808 GHz Stop 3.000 GHz
#Res BH 1 MHz VBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz YBH 3 MHz Sweep 28 ms (1081 pts)

Plot 7.6.17 Radiated emission measurements 2000-3000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
 Agilent @ R 3 Agilent o R
Mikrl 2.300 GHz Mirl 2.698 BHz
Ref 96.99 dBpY Atten @ dB 57.31 dBuW Ref 96.99 dBpY #Atten @ dB 58.99 dBpY
#Peak #Peak
Log } ‘ Log } ]
10 10
i |
[ Y
Do |Marker O VO e O 1 I —
depv [2.300000000 GHz dBplY
Loy | 57.31 dBpV Lafly
yl s2) yl 52
33 FC| 33 FC
A AR A AA
£00: £(F)
FTun FTun
Sp Shp

Start 2.009 GHz
#Res BH 1 MHz

YBH 3 MHz

Stop 3.000 GHz Start 2,800 GHz
Sweep 20 ms (1001 pts) #Res BH 1 MHz

Stop 3.000 GHz

YBH 3 MHz Sweep 28 ms (1091 ps)
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.18 Radiated emission measurements 2000-3000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
3% Agilent @ R 3 Agilent o R
Mkrl 2.300 GHz Mkrl 2.698 GHz

Ref 96.93 dBpV 4#fitten @ dB 57.19 dBpY Ref $6.99 dBpY #fitten @ dB 56.63 dBpY
#Peak #Peak
Log [ l Log [ ]
16 18
B/ } l db/ } ]

u.wll I u.q\ll |
D [ ol /J .
Dy |Marker : m/'( T P e Wiiid 2V et v, T s Nsatein
dewv [2.300000000 GHz dBpY
tefv | 57.19 dBpV Lgfiv
V1 52 V1 52
$3 FC $3 FC
A AA A AR
£ £ty
FTun FTun
Sup Swp
Start 2.008 GHz Stop 3.000 GHz Start 2.800 GHz Stop 3.000 GHz
#Res BH 1 MHz VBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 1 MHz YBK 3 MHz Sweep 28 ms (1081 pts)

Plot 7.6.19 Radiated emission measurements 3000-7000 MHz at the low carrier frequency

TEST SITE:
CHAIN:

- Agilent

Ref 68 dBpY

Semi anechoic chamber
All 3 chains
@R
Mkrl 6.972 GHz
#Atten 10 dB 37.49 dBpY

#Peak

Log

19
dB/

Dl [Marker™" e
dppy |6.972000000 GHz

Lav | 37.49 dBpV
v sz

53 FC
A AA

£0fn
FTun

Swp

Start 3.689 GHz
#Res BH 1 MHz

Stop 7.008 GHz
UBH 3 MHz Sweep 40 ms (18801 pts)
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.20 Radiated emission measurements 3000-7000 MHz at the mid carrier frequency

TEST SITE:
CHAIN:

% Agilent

Ref 60
#Peak
Log
19
dB/

i
dBpl
LaAy

V1 §2
53 FC
A AA
£0fn
FTun
Swp

dBpY

Semi anechoic chamber
All 3 chains
@ R
Mkrl 6.964 GHz
#Atten 10 dB 36.70 dBpY

1

L]

I, i, ATV By YT
Marke S R

r

16.964000000 GHz

| 36.7@ dBpV

Start 3.689 GHz
#Res BH 1 MHz

Stop 7.008 GHz
UBH 3 MHz Sweep 40 ms (18801 pts)

Plot 7.6.21 Radiated emission measurements 3000-7000 MHz at the high carrier frequency

TEST SITE:
CHAIN:

% Agilent

Ret 60
#Peak
Log
19
dB/

¥

Dl
54.8
dBpY
LAy

V1 52
33 FC
A AA
£0fn
FTun
Swp

dEpY

Semi anechoic chamber
All 3 chains
@R
Mkrl 7.080 GHz
#Atten 10 ¢B 36.64 dBpY

ol b gl

Marker

| 36.64 dBpV

Y YN S L
7.000000000 GHz

Start 3.688 GHz
#Res BH 1 MHz

Stop 7.886 GHz
VBH 3 MHz Sweep 48 ms (1081 prs)
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.22 Radiated emission measurements 7000-10000 MHz at the low carrier frequency

TEST SITE:
CHAIN:
% Agilent

Ref 68 dBpV

Semi anechoic chamber
All 3 chains

#Atten 18 dB

@R

Mkrl 9,938 GHz
38.21 dBpY

#Peak

Log

16
dB/

-

iy, g

Y

ol |Marke
dEpv [9.958

V1 52

r

ulslaloln
Lofv | 38.21 dBpV

B GHz

53 FC
A AA

£0fn
FTun

Swp

Start 7.089 GHz

#Res BH 1 MHz

VEW 3 MHz

Stop 19.008 GHz
Sweep 30 ms (1881 pts)

Plot 7.6.23 Radiated emission measurements 7000-10000 MHz at the mid carrier frequency

TEST SITE:
CHAIN:
% Agilent

Ret 68 dBpY

Semi anechoic chamber
All 3 chains

#Atten 19 dB

@R

Mkrl 3.481 GHz
38.68 dEpY

#Peak

Log

19
dB/

Hettbrn,Jueohol

A

o |Marke
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V1 sg

r
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Lefiv | 38.68 dBpV
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53 FC
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£0fn
FTun

Swp

Start 7.688 GHz

#Res BH 1 MHz

VEW 3 MHz

Stop 10.908 GHz
Sweep 30 ms (1081 prs)
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.24 Radiated emission measurements 7000-10000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
% Agilent & R
Mkrl 9.687 GHz
Ref 66 dBpY #Atten 18 dB 38.51 dBpY
#Peak
Log
19
dB/ .
QL 0 Marker
depv |9.687000000 GHz
Lev | 38.51 dBpV
AR Y4
53 FC
A AR
£
FTun
Swp
Start 7.000 GHz Stop 16.800 GHz
4Res BH 1 MHz UBH 3 MHz Sweep 30 ms (1881 pts)
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1009 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.25 Radiated emission measurements 10000-18000 MHz at the low carrier frequency

TEST SITE:

CHAIN:

- Agilent
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C

Air Pressure: 1009 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.26 Radiated emission measurements 10000-18000 MHz at the mid carrier frequency

TEST SITE:
CHAIN:

# Agilent

Ref 88 dBpl
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Semi anechoic chamber
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Mkrl 17.968 GHz
99.24 dBpY

#Peak

Log

18
dBs

Offst
0.6
dB

D PMarkerhowsfunmsns o] REETS, VU PN

i4) 117.950000000 GHz

Lefv | 59.24 dBpy

Wl sz

83 FC
A AA

£(f):
FTun

Swp

Start 16.688 GHz
#Res BH 1 MHz

% Agilent

Ref 68 dBpl

#fAtten 6 dB

Stop 15.088 GHz

VBH 3 MHz Sweep 80 ms (1001 pts)

Average

Mkrl 15.808 GHz
48.46 dBpl

#Peak

Log

10
dBs

]

Offst

05 WWWWMWWWM

dB

Dl
D Marker

dEwy |16.000000000 GHz
LsAv | 48.46 dBpY

Wl 52

53 FC
A AR

£i):
FTun

Swp

Start 10.608 GHz
#Res BH 1 MHz

Stop 18.000 GHz

#YEH 18 kHz Sweep 2206 5 (1001 pts)

Page 123 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.27 Radiated emission measurements 10000-18000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains

Peak
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HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.28 Radiated emission measurements 18000-25000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.29 Radiated emission measurements 18000-25000 MHz at the mid carrier frequency
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 71712011 - 7/12/2011 Verdict: PASS

Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Sector antenna configuration in VV/V/V polarization

Plot 7.6.30 Radiated emission measurements 18000-25000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
CHAIN: All 3 chains
Peak
% Agilent e R
Mkrl 24.972 GHz
Ref 30 dBpY fAtten 19 dB 50.53 dBpY
#Peak
Log
10
dB/

911@ Y ToTe =Y UMOTINY NN GV LY, SRR R BT R i "
depy [24.972000000 GHz

Lafv | 5@.58 dBpV

Vi sz
33 FC
A AA
£0fn
FTun
Swp
Start 18.000 GHz Stop 25.008 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 7@ ms (1081 prs)
Average
% Agilent @R
Mkrl 24.993 GHz
Ret 68 dBpY Atten 18 dB 45.99 dBpY
#Peak
Log
16
a6/ " ) " u¢wwhuwauﬁ»mw*u»fwhﬂ
SRR T W P T S i o
Dl
o Marker

depy [24.993000000 GHz
Lefiv | 45.99 dBpY

V1 52
33 FC
A AA
£0fn
FTun
Swp

Start 18.000 GHz Stop 25.000 GHz
#Res BH 1 MHz #YEH 100 kHz Sweep 194.3 ms (1081 pts)

Page 127 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.14

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

7.7

7.7.1

7.7.2
7.7.2.1
7.7.2.2

7.7.2.3

7.7.3
7.7.31
7.7.3.2

7.7.3.3

Field strength of spurious emissions, OMNI antenna configuration
General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are

given in Rable 7.7.1.

Table 7.7.1 Radiated spurious emissions limits

Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uVv/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc**
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8* NA
0.110 — 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 —63.0*
1.705 — 30.0* 69.5
30 -88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10™harmonic 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 log (S41/S2),

where S1and S, - standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9

kHz up to the tenth harmonic of the highest fundamental frequency.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.7.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

The worst test results (the lowest margins) were recorded and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.7.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Figure 7.7.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.7.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.7.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY: 2400-2483.5MHz

INVESTIGATED FREQUENCY RANGE:

0.009 —25000 MHz

TEST DISTANCE: 3m
MODULATION: OFDM
BIT RATE: 65Mbps
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
- “ield strengtt . “ield strengtt | Attenuation . F
—reﬁ/lu:ncy of spurious, Al\nt_enn.a rﬁ’?“;““a g\zmuth; of carrier, below carrier, L(;mlt’ Marg*l*n, Verdict
z dB(uV/m) polarization | height, m egrees dB(uV/m) dBe Bc dB
Low carrier frequency
595.5 471 Vertical 1.25 220 120.62 73.52 20 -53.52 Pass
625.1 39.9 Vertical 1.25 250 120.62 80.72 -80.72
Mid carrier frequency
595.5 40.87 Vertical 1.25 160 119.72 78.85 20 -58.85 Pass
625.1 41.3 Vertical 1.25 180 119.72 78.42 -78.42
High carrier frequency
595.5 38.66 Vertical 1.25 155 118.42 79.76 20 -59.76 Pass
625.1 36 Vertical 1.25 168 118.42 82.42 -82.42

*- EUT front panel refers to O degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.7.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:
MODULATION:

BIT RATE:

DUTY CYCLE:
TRANSMITTER OUTPUT POWER SETTINGS:

DETECTO

R USED:

RESOLUTION BANDWIDTH:

2400-2483.5 MHz
1000 —25000 MHz

3m

OFDM
65Mbps
100 %
Maximum
Peak
1000 kHz

TEST ANTENNA TYPE: Double ridged guide

Frequency Antenna P —— Peak field strength (VBW=3 MHz) | Average field strength(VBW=10 Hz) _

MHz ! polarization | eigh de + | Measured, Limit, Margin, Measured, Limit, Margin, | Verdict
g t,l grees *% *%
dB(pV/m) | dB(uV/m) dB dB(pV/m) dB(pV/m) dB

Low carrier frequency
2300 Vertical 1.2 120 63.04 74 -10.96 48.54 54 -5.46 Pass
2690 Vertical 1.2 120 65.04 74 -8.96 50.88 54 -3.12

Mid carrier frequency
2300 Vertical 1.2 155 62.77 74 -11.23 48.45 54 -5.55 Pass
2690 Vertical 1.2 155 65.08 74 -8.92 50.6 54 -3.40

High carrier frequency
2300 Vertical 1.2 187 62.91 74 -11.09 48.36 54 -5.64 Pass
2690 Vertical 1.2 187 64.88 74 -9.12 50.77 54 -3.23

*- EUT front panel refers to O degrees position of turntable.

**- Margin = Measured field strength - specification limit.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Table 7.7.4 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

2400-2483.5 MHz

0.009 - 1000 MHz

3m

OFDM

65Mbps

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
- Peak uasi-peak Turn-table
—reﬂﬂu:;cy emission, | Measured emissio(rg, pLimit, Margin, QZ:EZTi%n rf;ri\t?]r:n; position**, Verdict
dB(uV/m) dB(uV/m) dB(uVv/m) dB* 2 Ji degrees
Low carrier frequency
115 251 14.2 120.62 -106.42 Vertical 1.25 185 Pass
125 26.6 23.7 120.62 -96.92 Vertical 1.25 160
Mid carrier frequency
120.4 20.6 16.3 119.72 -103.42 Vertical 1.25 160 Pass
125 25 22.1 119.72 -97.62 Vertical 1.25 140
High carrier frequency
121.2 22.7 20.8 118.42 -97.62 Vertical 1.25 130 Pass
123.2 21.9 19.6 118.42 -98.82 Vertical 1.25 145
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Table 7.7.5 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9 -410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-752 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725- 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72 -173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
[ HL0446 | HLO604 | HL1984 | HL2871 | HL3344 | HL335 | HL3531 | HL3623 |

Full description is given in Appendix A.
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.1 Radiated emission measurements 9-150 KHz at the low carrier frequency
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Plot 7.7.2 Radiated emission measurements 9-150 KHz at the mid carrier frequency
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.3 Radiated emission measurements 9-150 KHz at the high carrier frequency
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Plot 7.7.4 Radiated emission measurements 0.15-30 MHz at the low carrier frequency
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.5 Radiated emission measurements 0.15-30 MHz at the mid carrier frequency
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Plot 7.7.6 Radiated emission measurements 0.15-30 MHz at the high carrier frequency
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.7 Radiated emission measurements 30-1000 MHz at the low carrier frequency
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Plot 7.7.8 Radiated emission measurements 30-1000 MHz at the mid carrier frequency
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.9 Radiated emission measurements 30-1000 MHz at the high carrier frequency
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Plot 7.7.10 Radiated emission measurements 1000-2000 MHz at the low carrier frequency
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity

:48% | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.11 Radiated emission measurements 1000-2000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
[#2] [#2]

ACTU DET: PEAK ACTU DET: PEAK
MEAS DET: PEAK P AUG KEAS DET: PEAK QP AUGC
MER 1,983 GHz MER 1,9B@ GHz
51,38 dBulsm 42.Bd dBulsm
REF OFFST 1R.R dE REF OFFST 1B.A dB
LOG FEF BO.B@ dEplUsm FRERNF 0N LOG FREF EO.@ dEpWim FRERMF ON
iB iB
dBs dBs
LATH LRTHN
A db A db
. SO SO W P

ELLl . T MWMWWW T gh .
dBpls Bl
YR §B YR §B
50 FC S0 FC
ACORR ACORR

START 1.@RAR GHz

ST0P 2,888 GHz

START 1.@RAR GH:
EL #1F BW 1.8 MHz

STOP ©.ARA GHz

#AUG BW 18 kHr SHE 18R msec

Plot 7.7.12 Radiated emission measurements 1000-2000 MHz at the high carrier frequency

EL #1F BW 1.B MHz BAUG BW 3 HMHr SHP 2A.B msec

TEST SITE:

BITRATE:

CHAIN:
(@2l

ACTY DET: PERAE
MEAS DET: PEAE OF AUG
HER 2. BEE GH:
58, E9 dBpllym
REF OFFST 1A.8 dB

LOG REF BE.@ dEpWsm FREAMF ON
iR
dB~
HATH
A dB
gh.@ . P o e A b A v
dBul s
YA 5B
SCFC
ACORR

START 1.AHR COH:z
RL #1F BH 1. B MHz

ST10F 2.8PR GHz

#AVG BH 3 MHz SUF 2.0 nsec

Semi anechoic chamber

65Mbps
All 3 chains

(@2

REF OFFST 1R.0 d
LOG FREF GBA.@ dBEpYim

ip

PEAK

PERE QP AUG
MER 1.8E5 OHz
YE.BY dBplsm

ACTY DET:
MEAS DET:

B
FRERMF ON

dB~

#ATH
4 dB

START 1.ABE GH:
RL #1F BW 1.8 MHz

STOP ¢.BRA GHz

#AUG B 18 kHr SWP BB meec

Page 138 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa

Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.13 Radiated emission measurements 2000-3000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.14 Radiated emission measurements 2000-3000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
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Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.15 Radiated emission measurements 2000-3000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.16 Radiated emission measurements 3000-8000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Plot 7.7.17 Radiated emission measurements 3000-8000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.18 Radiated emission measurements 3000-8000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.19 Radiated emission measurements 8000-18000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Plot 7.7.20 Radiated emission measurements 8000-18000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains

i Agilent ¢ R i Agilent o R
Mkrl 17.94 GHz Mkrl 18.60 GHz

Ref 80 dBpY ftten 18 dB 57.91 dBpY Ref 66 dBpl #fitten 6 dB 47.52 dBpY
#Peak #Peak
Log l.og
1@ 10
dB/ B/
9‘4@ uMarkerWWMWWWW . g‘m Marker
daewv [17.940000000 GHz dewv [18.000000000 GHz
oAy | 57.91 dBpY Lo | 47.52 dBpY
vl 82 vl 82
33 FC 33 FC
A AA A AA
£(1): £(1):
FTun FTun
Swn Swn
Start 8.09 GHz Ston 18.88 GHz Start 8.9 GHz Stop 18.08 GHz
#Res BH 1 MHz VBH 3 MHz Sweep 100 ms (1001 pts) #Res BH 1 MHz #UBH 18 kHz Sweep 2.757 s (1081 pts)

Page 144 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(d), Radiated spurious emissions

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section
13.1.4

Test mode: Compliance —

Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.21 Radiated emission measurements 8000-18000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
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Plot 7.7.22 Radiated emission measurements 18000-25000 MHz at the low carrier frequency
TEST SITE: Semi anechoic chamber
BITRATE: 65Mbps
CHAIN: All 3 chains
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Test specification:

Section 15.247(d), Radiated spurious emissions

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(c)/ANSI C63.4, Section

13.1.4
Test mode: Compliance —
Date(s): 6/21/2011 - 7/6/2011 Verdict: PASS

Temperature: 23 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48VDC

Remarks: Omni antenna configuration in V-polarization

Plot 7.7.23 Radiated emission measurements 18000-25000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Plot 7.7.24 Radiated emission measurements 18000-25000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

BITRATE: 65Mbps

CHAIN: All 3 chains
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Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Compliance

Date(s):

6/15/2011

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

7.8

7.8.1

7.8.2

7.8.2.1
7.8.2.2
7.8.2.3

7.8.2.4

Peak spectral power density
General

This test was performed to measure the peak spectral power density at the transmitter RF antenna connector.
Specification test limits are given in Table 7.8.1.

Table 7.8.1 Peak spectral power density limits

Assigned frequency range,
MHz

Measurement bandwidth,
kHz

Peak spectral power density,
dBm

2400-2483.5

3.0

8.0

Test procedure

The EUT was set up as shown in Figure 7.8.1, energized and its proper operation was checked.

The EUT was adjusted to produce maximum available to end user RF output power.

The frequency span of spectrum analyzer was set to capture the entire 6 dB band of the transmitter, in peak hold
mode with resolution bandwidth set to 3.0 kHz, video bandwidth wider than resolution bandwidth, auto sweep time
and sufficient number of sweeps was allowed for trace stabilization. The spectrum lines spacing was verified to be
wider than 3 kHz. Otherwise the resolution bandwidth was reduced until individual spectrum lines were resolved
and the power of individual spectrum lines was integrated over 3 kHz band.

The peak of emission was zoomed with span set just wide enough to capture the emission peak area and sweep
time was set equal to span width divided by resolution bandwidth. Spectrum analyzer was set in peak hold mode,
sufficient number of sweeps was allowed for trace stabilization and peak spectral power density was measured as
provided in Table 7.8.2 and associated plots.

Figure 7.8.1 Peak spectral power density test setup

Spectrum
analyzer

EUT

Attenuator

A 4

Page 147 of 229




Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(e), Peak power density

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Table 7.8.2 Peak spectral power density test results

ASSIGNED FREQUENCY: 2400-2483.5 MHz

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 3 kHz

VIDEO BANDWIDTH: 9.1 kHz

ANTENNA: OMNI

Carrier Transmit CBW, Modulation | Bit rate, | Spectrum Chain Peak power Limit, | Margin*, [ Verdict

frequency, | power MHz Mbps analyzer | correction density, dBm dB

MHz setting, reading, factor**, dB(mW/3 kHz)
dBm dBm dB

2412 17.5 20 CCK 1 -6.13 4.77 -1.36 8 -9.36 Pass
2437 18 20 CCK 1 -5.73 4.77 -0.96 8 -8.96 Pass
2462 16 20 CCK 1 -5.6 4.77 -0.83 8 -8.83 Pass
2412 17.5 20 CCK 11 -5.7 4.77 -0.93 8 -8.93 Pass
2437 18 20 CCK 11 -5.73 4.77 -0.96 8 -8.96 Pass
2462 16 20 CCK 11 -6.81 4.77 -2.04 8 -10.04 Pass
2412 17.5 20 OFDM 6 -6.67 4.77 -1.90 8 -9.90 Pass
2437 18 20 OFDM 6 -6.79 4.77 -2.02 8 -10.02 Pass
2462 16 20 OFDM 6 -8.13 4.77 -3.36 8 -11.36 Pass
2412 17.5 20 OFDM 54 -6.03 4.77 -1.26 8 -9.26 Pass
2437 18 20 OFDM 54 -6.73 4.77 -1.96 8 -9.96 Pass
2462 16 20 OFDM 54 -9.12 4.77 -4.35 8 -12.35 Pass
2412 17.5 20 OFDM 65 -7.9 4.77 -3.13 8 -11.13 Pass
2437 18 20 OFDM 65 -7.98 4.77 -3.21 8 -11.21 Pass
2462 16 20 OFDM 65 -8.53 4.77 -3.76 8 -11.76 Pass
2422 16 40 OFDM 13.5 -9.74 4.77 -4.97 8 -12.97 Pass
2437 16 40 OFDM 13.5 -9.59 4.77 -4.82 8 -12.82 Pass
2452 16 40 OFDM 13.5 -12.96 4.77 -8.19 8 -16.19 Pass
2422 16 40 OFDM 135 -10.35 4.77 -5.58 8 -13.58 Pass
2437 16 40 OFDM 135 -11.32 4.77 -6.55 8 -14.55 Pass
2452 16 40 OFDM 135 -13.85 4.77 -9.08 8 -17.08 Pass

* - Margin = Peak power density — specification limit.
**- Chain Correction Factor = 10log(3)
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Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Compliance

Date(s):

6/15/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

ASSIGNED FREQUENCY:

Table 7.8.3 Peak spectral power density test results

2400-2483.5 MHz

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 3 kHz

VIDEO BANDWIDTH: 9.1 kHz

ANTENNA: Sector

Carrier Transmit | CBW, Modulation Bit rate, | Spectrum Chain Peak power Limit |Margin*,| Verdict
frequency, power MHz Mbps analyzer | correction density, ,dBm dB
MHz setting,dB reading, factor**, dB(mW/3 kHz)
m dBm dB

2412 14 20 CCK 1 -9.3 4.77 -4.53 8 -12.53 Pass
2437 14 20 CCK 1 -10.53 4.77 -5.76 8 -13.76 Pass
2462 11 20 CCK 1 -11.46 4.77 -6.69 8 -14.69 Pass
2412 14 20 CCK 11 -8.23 4.77 -3.46 8 -11.46 Pass
2437 14 20 CCK 11 -8.82 4.77 -4.05 8 -12.05 Pass
2462 11 20 CCK 11 -11.8 4.77 -7.03 8 -15.03 Pass
2412 14 20 OFDM 6 -11.21 4.77 -6.44 8 -14.44 Pass
2437 14 20 OFDM 6 -10.48 4.77 -5.71 8 -13.71 Pass
2462 11 20 OFDM 6 -13.57 4.77 -8.80 8 -16.80 Pass
2412 14 20 OFDM 54 -12.22 4.77 -7.45 8 -15.45 Pass
2437 14 20 OFDM 54 -11.55 4.77 -6.78 8 -14.78 Pass
2462 11 20 OFDM 54 -12.96 4.77 -8.19 8 -16.19 Pass
2412 14 20 OFDM 65 -12.21 4.77 -7.44 8 -15.44 Pass
2437 14 20 OFDM 65 -11.32 4.77 -6.55 8 -14.55 Pass
2462 11 20 OFDM 65 -13.3 4.77 -8.53 8 -16.53 Pass
2422 8 40 OFDM 13.5 -18.67 4.77 -13.90 8 -21.90 Pass
2437 11.5 40 OFDM 13.5 -15 4.77 -10.23 8 -18.23 Pass
2452 6 40 OFDM 13.5 -21.32 4.77 -16.55 8 -24.55 Pass
2422 8 40 OFDM 135 -18.75 4.77 -13.98 8 -21.98 Pass
2437 11.5 40 OFDM 135 -16.17 4.77 -11.40 8 -19.40 Pass
2452 6 40 OFDM 135 -22.79 477 -18.02 8 26,02 | Pass

* - Margin = Peak power density — specification limit.

**- Chain Correction Factor = 10log(3)

Reference numbers of test equipment used

[ HL2952 | HL2953 | HL3473 | HL3785 | HL 3868 |

Full description is given in Appendix A.

Page 149 of 229




HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.8.1 Peak spectral power density test results at low frequency

FREQUENCY

Low

MODULATION:

CCK

BITRATE:

1Mbps

% Agilent

Ref @ dBm

Within 6 dB band

Atten 18 dB

R
Mkrl 2,412 78 GHz
-7.35 dBm

Peak
Log

o

el e

16
dB/

"
e L

A

Ottst
20.1
dB

S

Marker

. =7.35 dBm
ML 52 | ,‘

LaAy

12.412780000 GHz

VL

A

hdaa™

£0fn
FTun

Swp

Center 2.412 8
#Res BH 3 kHz

GHz

¥ Agilent

Ref @ dBm

#YEH 9.1 kHz

Zoomed at the peak

Atten 18 dB

Span 38 MHz
Sweep 11.25 5 (1001 pts)

R
Mkrl 2.412 766 4 GHz
-6.13 dBm

Peak
Log

R

ati

19
dB/

Offst
20.1
dE

Marker
12.41276648
| -6.13 dBm

LAy

Ml 52

B GHz

53 FS
A AA

£0f
>0ak

Swp

Center 2,412 7
#Res BW 3 kHz

8 @ GHz

4YBH 9.1 kHz

Span 308 kHz
#Smeep 108 5 (1081 pts)

Page 150 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Compliance

Date(s):

6/15/2011

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

Plot 7.8.2 Peak spectral power density test results at mid frequency

FREQUENCY

Mid

MODULATION:

CCK

BITRATE:

1Mbps

Within 6 dB band

4 Agilent o]

Ref @ dBm

#Peak
Log
18
dB/
Offst
28.1
dB

LgRw

Wio32
53 FC
A AA
£t
FTun
Swp

Center

#Res BH 3 kHz

Atten 18 dB

R
Mkrl 2.438 36 GHz
-7.49 dBm

bhed | M i

T W
I

il v

Marke

r
12.438560000 GHz
| =7.49 dBm

Mindy

ity ™

2.437 B0 GHz

YBW 9.1 kHz

Zoomed at the peak

4 Agilent o]

Ref @ dBm

#Peak
Log
18
dB/
Offst
28.1
dB

LaAv

V1 52
53 FC
A AR
£t
5@k
Swp

Center 2438 5
#Res BH 3 kHz

Atten 10 dB

Span 30 MHz
Sweep 11.25 5 (1901 pts)

R
Mkrl 2.438 502 5 GHz
-5.73 dBm

i

gt bbbl i Aty bt o b et

AR JHMM
b

Marke

r
12.438502500 GHz
L =5.73 dBm

9 @ GHz
VBW 9.1 kHz

Span 388 kHz
#Sweep 100 5 (1001 pts)

Page 151 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.3 Peak spectral power density test results at high frequency

FREQUENCY

High

MODULATION:

CCK

BITRATE:

1Mbps

Within 6 dB band

4 Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
FTun
Swp

Start 2.447 B8 GHz
#Res BH 3 kHz

- Agilent

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
5ok
Swp

Center

#Res BH 3 kHz

Mkrl 2.4561 46 GHz

Atten 18 dB -8.20 dBm

pik W i
i
Marker )’~ “’g

12.461460000 GHz k|
| -8.20 dBm

[ VL

M"w fifhgptid :“”'u \""\*Lu

1

¢

Stop 2.477 B8 GHz

YBW 9.1 kHz Sweep 11.25 5 (1901 pts)

Zoomed at the peak
o R
Merl 2.461 364 3 GHz

Atten 18 dB -5.60 dBm

= ov

S Pt M I

il i g Aol ﬂvl'l*mm. Uil "

Lt A e

Marker
2.461364800 GHz
| -5.60 dBm

2.461 460 6 GHz Span 368 kHz

YBW 9.1 kHz #Sweep 100 5 (1901 pts)

Page 152 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.4 Peak spectral power density test results at low frequency

FREQUENCY

Low

MODULATION:

CCK

BITRATE:

11Mbps

Within 6 dB band

- Agilent & R

Ref & dBm

Mkrl 2.489 39 GHz

Atten 18 dB -6.95 dBm

#Feak
Log

1

18
dB/
Offst
20.1
dB

LaPw

Vi 52
33 FC
A AA
£if
FTun
Swp

byl

s
Marker

12.489330000 GHz
| =6.95 dBm

|/

Pl

Center

#Res BH 3 kHz

2.412 0@ GHz Span 38 MHz

VBW 9.1 kHz Sweep 11.25 5 (1801 pts)

Zoomed at the peak

- Agilent & R

Ref & dBm

#Feak
Log
18
dB/
Dffst
8.1
dB

LaPw

Vi 52
33 FC
A AA
£if
50k
Swp

Center 2,409 390 @ GHz
#Res BH 3 kHz

Mkrl 2.489 482 9 GHz

Atten 18 dB -5.78 dBm

T
(T P T T st hLLT sthed e T A
gttt g tepdiedlvety 4 ! ¥ - - 2

Marker
2.499402900 GHz
| -5.70 dBm

Span 380 kHz

YEH 9.1 kH=z #Sweep 106 5 (1081 pts)

Page 153 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.8.5 Peak spectral power density test results at mid frequency

FREQUENCY

Mid

MODULATION:

CCK

BITRATE:

11Mbps

4 Agilent

Fef @ dBm

Within 6 dB band

Atten 18 dB

O R
Mkrl 2.437 08 GHz
-8.18 dBm

#Peak
Log

18
dB/

Offst
28.1
dB

Marker

Lerv | -8.18

V1l 52

12.437000000 GHz

dBm

S3 FC
A AA

£0fx
FTun

Swp

Center 2.437 @
#Res BW 3 kHz

4 Agilent

Fef @ dBm

GHz
YBH 9.1 kHz

Zoomed at the peak

Atten 18 dB

Span 30 MHz
Sweep 11.25 s (1991 pts)

@R

Mkrl 2.437 118 3 GHz
-9.73 dBm
1

#Peak ‘
Log

18 A
dB/

Offst
28.1
dB

Marker

Lev | -5.73

V1l 52

12.437118300@ GHz

dBm

S3 FC
A AA

£0f:
50k

Swp

Center 2.437 @
#Res BW 3 kHz

B B GHz

YEW 9.1 kHz

Span 300 kHz
#Sweep 108 s (1901 pts)

Page 154 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Compliance

Date(s):

6/15/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

Plot 7.8.6 Peak spectral power density test results at high frequency

FREQUENCY

High

MODULATION:

CCK

BITRATE:

11Mbps

- Agilent

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
FTun
Swp

Within 6 dB band

Atten 10 dB

R

Mkrl 2.460 32 GHz
-7.62 dBm

b

il

Marker
2.46032000
| =7.62 dBm

|

B GHz

\

o

\W‘LW\AI.U\M»M

Center 2.462 @8 GHz
#Res BH 3 kHz

- Agilent

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
5ok
Swp

YBW 9.1 kHz

Zoomed at the peak
o R

Atten 10 dB

Span 30 MHz
Sweep 11.25 5 (1901 pts)

Mkrl 2.466 433 3 GHz
-6.81 dBm

IR RTINSy W |
ek

s
A o

1
A AhiLL ..m?;\ bt
Pty

Atk ks
b i

P "
A it

AT
Ll b

Marker
2.46043330
| -6.81 dBm

B GHz

Center 2.460 320 @ GHz
#Res BH 3 kHz

YBW 9.1 kHz

Span 3606 kHz
#Sweep 100 5 (1901 pts)

Page 155 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Compliance

Date(s):

6/15/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1013 hPa

Relative Humidity: 42 %

| Power Supply: 48VDC

Remarks:

Plot 7.8.7 Peak spectral power density test results at low frequency

FREQUENCY

Low

MODULATION:

OFDM

BITRATE:

6Mbps

- Agilent

Within 6 dB band

Ref @ dBm Atten 18 dB

@R

Mkrl 2.483 99 GHz

-8.18 dBm

#Peak
Log

Foe

18
dB/

Pt

AL

Offat
201 ﬁ“
o6

!

M i
LgPhw L

Vi 52

7 |

$3 FC
A AR

£
FTun

Swp

Center 2.412 @@ GHz
#Res BH 3 kHz

#- Agilent

YBW 9.1 kHz

Span 30 MHz

Sweep 11.25 5 (1901 pts)

Zoomed at the peak

Ret @ dBm Atten 10 dB

e R

Mkrl 2.483 876 5 GHz

-6.67 dBm

#Peak
Log

i .Ai\mu L and b

10 [
dB/
0ffst

s B LR L L L £ D T e

b et

28.1
db

Marker

12.483876500 GHz

Lefv | —b6.67 dBm
v ose

53 FC
A AR

£(fx
50k

Swp

Center 2.483 980 @ GHz
#Res BH 3 kHz

YBW 9.1 kHz

Span 3606 kHz

#Sweep 100 5 (1901 pts)

Page 156 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.8 Peak spectral power density test results at mid frequency

FREQUENCY

Mid

MODULATION:

OFDM

BITRATE:

6Mbps

Within 6 dB band

4 Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
FTun
Swp

Center 2.437 @
#Res BH 3 kHz

Mkrl 2.441 83 GHz

Atten 18 dB -7.85 dBm

‘ 4

IR

/

Marker |
2441080000 GHz vy
| ~785 dBn A‘“Mm

GHz Span 30 MHz

YBW 9.1 kHz Sweep 11.25 5 (1901 pts)

Zoomed at the peak

4 Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 F§
A AA
£ifx
5ok
Swp

Center 2.441 830 @ GHz
#Res BH 3 kHz

Mkrl 2.441 118 3 GHz

Atten 18 dB -6.7/9 dBm

1
Jua et nﬁm‘ﬂ m
H

A [PPSR Ty N
t

, |
L i LTeTm T

I
g

Marker
2.441118300 GHz
| -6.79 dBm

Span 3606 kHz

YBW 9.1 kHz #Sweep 100 5 (1901 pts)

Page 157 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -
Date(s): 6/15/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.9 Peak spectral power density test results at high frequency

FREQUENCY

High

MODULATION:

OFDM

BITRATE:

6Mbps

Within 6 dB band

- Agilent & R

Ref & dBm Atten 10 dB

Mkrl 2.457 23 GHz
-9.57 dBm

#Feak
Log

i T

Ofst -
20.1 JJ
3

Marker

2.457230000 GHz

LaPw

| -9.57 dBn
bl sz

53 FC
A AR

£if
FTun

Swp

Center 2,462 0
#Res BH 3 kHz

GHz
WBH 9.1 kHz

Zoomed at the peak

Span 38 MHz
Sweep 11.25 5 (1081 pts)

- Agilent & R

Ref & dBm Atten 10 dB

Mkrl 2.457 249 6 GHz
-8.13 dBm

#Feak
Log o

18
ry LTI R

#+

ST YDA i

TR

AL L T T

Offst
20.1
dB

Marker

12.457249600 GHz
. -8.13 dBm

LaPw

bl 52

53 FC
A AR

£0f
50k

Swp

Center 2,457 230 @ GHz

#Res BH 3 kHz VBW 9.1 kHz

Span 380 kHz
#Sweep 106 5 (1081 pts)

Page 158 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification: Section 15.247(e), Peak power density

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.8.10 Peak spectral power density test results at low frequency

FREQUENCY Low
MODULATION: OFDM
BITRATE: 54Mbps

Within 6 dB band
4 Agilent &R
Mkrl 2.483 15 GHz

Fef @ dBm Atten 18 dB -5.23 dBm
#Peak T
Log

18 >
i/ JMMMMW/WU‘J\M WWVWWWMK
; Marke ' %J

r il
2.489150000 GHz i
Lsfv || -8.23 dBm i,

Wio32
53 FC
A AA
£t
FTun
Swp

1

Center 2.412 00 GHz Span 30 MHz
#Res BH 3 kHz YBW 9.1 kHz Sweep 11.25 5 (1901 pts)

Zoomed at the peak
# Agilent o R
Merl 2.483 279 4 GHz

Ref @ dBm Atten 10 dB -6.53 dBm
#Feak 1

Log
19 PR RPN TR ,l;'u ‘hL |
o A VAR T ey

dB/ i
Dffst
26.1
db

Marker
2.499270400 GHz
Lefv | —6.83 dBm

Wi os2
53 FC
A AA
£ifx
5ok
Swp

Center 2.4649 150 0 GHz Span 3606 kHz
#Res BH 3 kHz YBW 9.1 kHz #Sweep 100 5 (1901 pts)

Page 159 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.11 Peak spectral power density test results at mid frequency

FREQUENCY

Mid

MODULATION:

OFDM

BITRATE:

54Mbps

Within 6 dB band

4 Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
FTun
Swp

Center

#Res BH 3 kHz

Mkrl 2.444 17 GHz

Atten 18 dB -7.89 dBm

<

AL L G

Marker
12.444170000 GHz
| -7.89 dBm
o

2437 00 GHz Span 30 MHz

YBW 9.1 kHz Sweep 11.25 5 (1901 pts)

Zoomed at the peak

# Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
5ok
Swp

Center 2.444 170 @ GHz
#Res BH 3 kHz

Mkrl 2.444 167 @ GHz

Atten 18 dB -6.7/3 dBm

1
_,..Lln?uml oot g Bl a4 g

I
) T Lk
TSRS I T "
1 Wik i " g

Marker
2.444167000 GHz
| -6.73 dBm

Span 3606 kHz

YBW 9.1 kHz #Sweep 100 5 (1901 pts)

Page 160 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(e), Peak power density

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.8.12 Peak spectral power density test results at high frequency

FREQUENCY High
MODULATION: OFDM
BITRATE: 54Mbps
Within 6 dB band
- Agilent & R
Mkrl 2.458 88 GHz
Ref @ dBm Atten 10 dB ~10.55 dBm
#Peak ‘
Log j:
18
by L e A
20l P] ! \
dB iﬂ I
Marker | by,

2.458880000 GHz
Lsv |~10.55 dBm

Vi 52
33 FC
A AA
£if
FTun
Swp

Center 2,462 0@ GHz Span 38 MHz
#Res BH 3 kHz YEH 9.1 kH=z Sweep 11.25 5 (1081 pts)

Zoomed at the peak

- Agilent & R
Mkrl 2.458 366 1 GHz
Ret 0 dBm Atten 10 dB -9.12 dBm

#Peak
Log $
L WWMWMWM»«M bt

dB/ R ' ! y
Offst
20.1
dB

Marker
2.458866100 GHz
Lo | —9.12 dBm

Vi 52
33 FC
A AA
£if
50k
Swp

Center 2,458 8§80 @ GHz Span 380 kHz
#Res BH 3 kHz YEH 9.1 kH=z #Sweep 106 5 (1081 pts)

Page 161 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.13 Peak spectral power density test results at low frequency

LgRw -

Wio32
53 FC
A AA
£t
FTun
Swp

Center 2.412 @
#Res BH 3 kHz

FREQUENCY Low
MODULATION: OFDM
BITRATE: 65Mbps
Within 6 dB band
4 Agilent &R
Mkrl 2.486 B3 GHz
Ref B dBm Atten 10 dB -5.36 dBm
#Peak T
Log é
18
4B/ WN‘J‘M WNW
0Ffst
28.1
dB i

LY

GHz Span 30 MHz

YBW 9.1 kHz Sweep 11.25 5 (1901 pts)

Zoomed at the peak

# Agilent o R

Ret @ dBm

#Peak
Log
18
dB/
Dffst
8.1
dB

LgAw

Wi os2
53 FC
A AA
£ifx
5ok
Swp

Center 2.486 890 @ GHz
#Res BH 3 kHz

Mkrl 2.486 841 5 GHz

Atten 18 dB =799 dBm

1
ROPRIEN W S P

TG U e L A e T

.
QU T T ey

Marker
2.496041500 GHz
| =7.90 dBm

Span 3606 kHz

YBW 9.1 kHz #Sweep 100 5 (1901 pts)

Page 162 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.14 Peak spectral power density test results at mid frequency

FREQUENCY

Mid

MODULATION:

OFDM

BITRATE:

65Mbps

Within 6 dB band

% Agilent o R

Fef @ dBm

#Peak
Log
18
dB/
Dffst
28.1
dB

LaAy

Y152
33 FC
A AA
£0fx
FTun
Swp

Center 2.437 @
#Res BW 3 kHz

- Agilent

Ref @ dBm

#Peak
Log
18
dB/
Offst
28.1
dB

LaAv

V1 52
53 FC
A AR
£t
5@k
Swp

Center 2.444 208 @ GHz
#Res BH 3 kHz

Mkrl 2.444 20 GHz

Atten 18 dB -9.47 dBm

Te g

N AR

| b

Marker |
12.444200000 GHz
r.w—_9.47 dBm

Se

GHz Span 30 MHz

YBW 9.1 kHz Sweep 11.25 s (1991 pts)

Zoomed at the peak

@R
Mrl 2.444 208 9 GHz

Atten 18 dB -7.98 dBm

|
1
FIn PR P TH. NPT § T
b iy pre
T W LT, T Y ;

Marker
2.444200900 GHz
. —7.98 dBm

Span 388 kHz

YBH 9.1 kHz #Sweep 100 5 (1001 pts)

Page 163 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:
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Plot 7.8.20 Peak spectral power density test results at mid frequency
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Plot 7.8.21 Peak spectral power density test results at high frequency
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FREQUENCY

High

MODULATION:

CCK

BITRATE:

1Mbps

Within 6 dB band

- Agilent & R

Ref & dBm

#Feak
Log
18
dB/
Dffst
8.1
dB

LaPw

Vi 52
33 FC
A AA
£if
FTun
Swp

Center 2,462 0
#Res BH 3 kHz

& Agilent

Ref & dBm

#Feak
Log
18
dB/
Dffst
8.1
dB

LaPw

Vi 52
33 FC
A AA
£if
50k
Swp

Center

#Res BH 3 kHz

Mkrl 2.4599 24 GHz

Atten 18 dB -13.87 dBm

;“WMH M

&)
Marker

2.459240000 GHz
1-13.07 dBm

/
W\JWJ \

GHz Span 38 MHz

UBH 9.1 kHz Sweep 11.25 5 (1001 pts)
Zoomed at the peak
o R
Mirl 2.459 354 1 GHz

Atten 18 dB -11.46 dBm

1
Lo 4
ol AN TRARITY ERERE e NS IYR Y P gp i T

FFTR Y
ot

Marker
2.459354108 GHz
1-11.46 dBm

2,459 249 0 GHz Span 360 kHz

YEH 9.1 kH=z #Sweep 106 5 (1081 pts)

Page 173 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode:

Date(s):

Compliance Verdict: PASS

Temperature: 24 °C

6/15/2011
Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.25 Peak spectral power density test results at low frequency
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Plot 7.8.28 Peak spectral power density test results at low frequency
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Plot 7.8.30 Peak spectral power density test results at high frequency

FREQUENCY

High

MODULATION:

OFDM

BITRATE:

6Mbps

#- Agilent

Fef @ dBm

Within 6 dB band

O R
Mkrl 2.467 64 GHz

Atten 18 dB -14.92 dBm

#Peak
Log

18
dB/

Offst
28.1
dB

ﬂﬂ,ﬂMﬂMW" "f‘ p“ WMI "ﬁrl'u'vhﬁnk%whv"ﬁ'\i\

Marker

V1 SZW

12.46764000
LoAv |=14.92 dBm

53 FC|
A AR

£0fx
FTun

Swp

Center 2.462 0
#Res BW 3 kHz

a5 Agilent

Ref & dBm

GHz

Span 30 MHz
YBW 9.1 kHz Sweep 11.25 s (1991 pts)

Zoomed at the peak

R
Mkrl 2.467 624 9 GHz

Atten 18 dB -13.57 dBm

#Feak
Log

1

18
dB/

Ammwmww- Dbl

Dffst il
26.1
4

Marker

12.46762490

Lotv [=13.57 dBm

bl 52

@ GHz

53 FC
A AR

£0f
50k

Swp

Center 2,467 640 @ GHz

#Res BH 3 kHz

Span 380 kHz
YEH 9.1 kH=z #Sweep 106 5 (1081 pts)

Page 179 of 229



HERMON LABORATORIES

Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.247(e), Peak power density

Test procedure:

FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -
Date(s): 6/15/2011 verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC

Remarks:

Plot 7.8.31 Peak spectral power density test results at low frequency

FREQUENCY

Low

MODULATION:

OFDM

BITRATE:

54Mbps

a5 Agilent

Ref & dBm

Within 6 dB band

Atten 10 dB

R
Mkrl 2.487 82 GHz
-13.26 dBm

#Feak
Log

1

18
dB/

L

Offst
20.1
dB

[

Attty

Marker |
12.48702000
Lgfy ,—1;3'.26 dBm
e

53 FC
A AR

£if
FTun

Swp

Center 2.412 9@ GHz
#Res BH 3 kHz

- Agilent

Ref @ dBm

Span 38 MHz

VBW 9.1 kHz Sweep 11.25 5 (1801 pts)

Zoomed at the peak

Atten 10 dB

@R
Mrl 2.487 820 6 GHz
-12.22 dBm

#Peak
Log

18

dB/ atspaal ity
Offst

JRPSTIY PP P
bhdbionib - Al

L

! Ind11dbes
el i

28.1
dB

Marker
2.40702060
Lorw |=12.22 cBm

B GHz

vl s2

$3 FC
A AR

£t
250k

Swp

Center 2487 B20 @ GHz
#Res BH 3 kHz

Span 388 kHz

YBH 9.1 kHz #Sweep 100 5 (1001 pts)

Page 180 of 229



Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.247(e), Peak power density

Test procedure: FCC New Guidance on Measurements for DTS in section 15.247(d), Option 2

Test mode: Compliance -

Date(s): 6/15/2011 Verdict: PASS
Temperature: 24 °C Air Pressure: 1013 hPa Relative Humidity: 42 % | Power Supply: 48VDC
Remarks:

Plot 7.8.32 Peak spectral power density test results at mid frequency
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Plot 7.8.33 Peak spectral power density test results at high frequency
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Plot 7.8.34 Peak spectral power density test results at low frequency
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Plot 7.8.35 Peak spectral power density test results at mid frequency
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Plot 7.8.36 Peak spectral power density test results at high frequency
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Plot 7.8.37 Peak spectral power density test results at low frequency
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Plot 7.8.38 Peak spectral power density test results at mid frequency
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Plot 7.8.39 Peak spectral power density test results at high frequency
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Plot 7.8.40 Peak spectral power density test results at low frequency
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Plot 7.8.41 Peak spectral power density test results at mid frequency
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Plot 7.8.42 Peak spectral power density test results at high frequency
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Remarks: POE: Telkor, EUT grounds connected to chassis

7.9 Conducted emissions

7.9.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 7.9.1.

Table 7.9.1 Limits for conducted emissions

Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
05-5.0 56 46
5.0 - 30 60 50

* The limit decreases linearly with the logarithm of frequency.

7.9.2 Test procedure

7.9.2.1 The EUT was set up as shown in Figure 7.9.1, energized and the performance check was conducted.

7.9.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 7.9.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

7.9.2.3 The position of the device cables was varied to determine maximum emission level.

7.9.2.4 The worst test results (the lowest margins) were recorded in Table 7.9.2 and shown in the associated plots.

Figure 7.9.1 Setup for conducted emission measurements, table-top equipment
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LINE:
EUT SET UP:

EUT OPERATION MODE:

TEST SITE:

DETECTORS USED:

Table 7.9.2 Conducted emission test results

AC mains
TABLE-TOP
Transmit

SHIELDED ROOM
PEAK / QUASI-PEAK / AVERAGE

FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
asi-peak Average
Frequency, Peak cu = - —~ -
emission, (I\eﬂrﬁ?ssstjigend Limit, Margin, gﬂn(:?sssui:)end Limit, Margin, Line ID Verdict
MH ’ ’
z dB(kV) dB(uv) dB(uV) dB* dB(uV) dB(uV) dB*
0.162625 57.03 55.89 65.38 -9.49 47.26 55.38 -8.12
0.216065 50.06 47.76 63.04 -15.28 39.76 53.04 -13.28
0.270265 42.43 39.80 61.17 -21.37 31.16 51.17 -20.01 L1 Pass
0.493895 40.36 37.41 56.11 -18.70 34.43 46.11 -11.68
18.057260 40.55 33.36 60.00 -26.64 25.33 50.00 -24.67
23.399828 44.70 39.40 60.00 -20.60 32.25 50.00 -17.75
0.162160 56.52 54.70 65.41 -10.71 43.53 55.41 -11.88
0.215675 48.39 45.81 63.05 -17.24 31.77 53.05 -21.28
0.270245 41.78 39.16 61.17 -22.01 26.33 51.17 -24.84 L2 Pass
0.431985 40.61 38.17 57.27 -19.10 34.11 47.27 -13.16
0.495715 40.27 37.88 56.08 -18.20 34.13 46.08 -11.95
24.334345 46.67 39.92 60.00 -20.08 32.82 50.00 -17.18
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLO0580 | HL1425 | HL1513 | HL2888 | HL3612 | HL3773 |

Full description is given in Appendix A.
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date(s):

7/4/2011

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1009 hPa

Relative Humidity: 48 %

| Power Supply: 120 VAC

Remarks: POE: Telkor, EUT grounds connected to chassis

Plot 7.9.1 Conducted emission measurements
LINE: L1
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(2]
ACTY DET: PERK
MEAS DET: PERK QP RAUG
MKR 178 kHz
55.55 dBul
LOG REF 78.@ dEpY
1P
dBs [
BTn | FAIL L1MIT 3
18 dE
| fl | M,
MR N
VR SE |l[ H)NHHUJA " h'l'wﬂlu M
30OFC
ACORR .f A gl
START 15 kHr STOP 38, B8 MH:
RL IF EW 9.8 kHr AVG BW 3@ kHz SHF 2.49  =ec
Plot 7.9.2 Conducted emission measurements
LINE: L2
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(2]
ACTYU DET: PERK
MEAS DET: FERK GP RUG
MkE 1E@ kHz
55,89 dEuY
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1B
dEs [
AT =
1B de [
I )
il A
UHSB” JHHIHJH M
st el VTP o i

STRRT 158 kH:

kL IF EW 9.8 kHz AYC BH 38 kH:

STOF 3A. PR MHz
CWP 2,49 sec
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HERMON LABORATORIES

Test specification: Section 15.203, Antenna requirement

Test procedure: Visual inspection

Test mode: Compliance -

Date(s): 71712011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1009 hPa Relative Humidity: 43 % | Power Supply: 48VDC
Remarks: Sector & OMNI antennas

7.10 Antennarequirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.
This requirement does not apply to professionally installed transmitters.

The rationale for c ompliance with the above requirements was either visual inspection results or s upplier
declaration. The summary of results is provided in Table 7.10.1.

Table 7.10.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached Visual inspection
The transmitter employs a unigue antenna connector NA Comply
The transmitter requires professional installation NA

Photograph 7.10.1 Antenna assembly Omni
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HERMON LABORATORIES

Test specification: Section 15.203, Antenna requirement

Test procedure: Visual inspection

Test mode: Compliance -

Date(s): 71712011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1009 hPa Relative Humidity: 43 % | Power Supply: 48VDC
Remarks: Sector & OMNI antennas

Photograph 7.10.2 Antenna assembly Sector
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HERMON LABORATORIES

Test specification: Section 15.107, Conducted emission at AC power port

Test procedure: ANS| C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance -

Date(s): 7/11/2011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1006 hPa Relative Humidity: 42 % | Power Supply: 120 VAC
Remarks: POE: Telkor, EUT grounds connected to chassis

8.1

8.1.1

8.1.2
8.1.2.1
8.1.2.2

8.1.2.3
8.1.2.4

Emissions tests according to 47CFR part 15 subpart B requirements

Conducted emissions
General

This test was performed to measure common mode conducted emissions at the EUT power port. The specification
test limits are given in Table 8.1.1.

Table 8.1.1 Limits for conducted emissions

Frequency, Class B limit, Class A limit,
MHz dB(pnV) dB(uV)
QP AVRG QP AVRG
0.15-0.5 66 - 56* 56 - 46* 79 66
05-5.0 56 46 7360
5.0-30 60 50 7360

* The limit decreases linearly with the logarithm of frequency.
Test procedure

The EUT was set up as shown in Figure 8.1.1, energized and the EUT performance was checked.

The measurements were performed at the EUT mains terminals with the LISN, connected to the EMI receiver in the
frequency range referred to in Table 7.9.2. The unused coaxial connector of the LISN was terminated with 50 Ohm.

The position of the EUT cables was varied to find the highest emission.
The worst test results with respect to the limits were recorded in Table 7.9.2 and shown in the associated plots.

Figure 8.1.1 Setup for conducted emission measurements, table-top EUT

Shielded room

EUT was placed 40cm from the nearest
conductive reference plane(wall)

EMI EMI receiver
. EUT
receiver
80 cm Y
( Wooden table
3
o
o
©
Power LISN %
supply g '

\H—«»—l
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.107, Conducted emission at AC power port

Test procedure:

ANS| C63.4, Sections 11.5 and 12.1.3

Test mode: Compliance -
Date(s): 7/11/2011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1006 hPa Relative Humidity: 42 % | Power Supply: 120 VAC
Remarks: POE: Telkor, EUT grounds connected to chassis
Table 8.1.2 Conducted emission test results
LINE: AC mains
EUT OPERATION MODE: Standby
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
asi-peak Average
Frequency, Peak cu = - —~ -
emission, (I\eﬂrﬁ?ssstjigend Limit, | Margin, gn(:?sssui:)end Limit, | Margin, | | ine1p | verdict
MH , )
z dB(uY) dB(uV) dB(uV) dB* dB(uV) dB(uV) dB*
0.18 50.99 50.02 64.32 -14.30 36.72 54.32 -17.60
0.23 45.46 43.78 62.35 -18.57 32.95 52.35 -19.40
0.37 41.47 40.15 58.55 -18.40 35.74 48.55 -12.81 L1 Pass
13.24 45.88 40.38 60.00 -19.62 29.73 50.00 -20.27
25.68 48.61 44.49 60.00 -15.51 37.97 50.00 -12.03
26.15 48.09 43.56 60.00 -16.44 37.33 50.00 -12.67
0.18 50.63 49.72 64.34 -14.62 43.85 54.34 -10.49
0.23 46.24 44 .97 62.53 -17.56 40.74 52.53 -11.79
0.46 41.31 39.88 56.71 -16.83 36.40 46.71 -10.31 L2 Pass
14.87 46.43 42.00 60.00 -18.00 35.88 50.00 -14.12
25.37 49.60 44.30 60.00 -15.70 37.90 50.00 -12.10
26.49 47.61 42.85 60.00 -17.15 36.41 50.00 -13.59
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HL3612 | HL3993 | HLO0580 | HL1425 | HL2888 |

Full description is given in Appendix A.
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.107, Conducted emission at AC power port

Test procedure:

ANS| C63.4, Sections 11.5 and 12.1.3

Test mode:

Compliance

Date(s):

7/11/2011

Verdict: PASS

Temperature: 25 °C

Air Pressure: 1006 hPa

Relative Humidity: 42 %

| Power Supply: 120 VAC

Remarks: POE: Telkor, EUT grounds connected to chassis

Plot 8.1.1 Conducted emission measurements

LINE: L1
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(2]
ACTY BET: FERK
MEAS DET: FERK OPF RAUG
MKR 1BA kHz
SH. B¢ dBul
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LOG REF 78.@ dEul
1P
A
1B dB[ 5
1 wa'\
f{]\fh\hlfﬂ [nHA :
VA 5B vwwﬁwhmwﬂ‘ I
J | AT
Adialll i
START 15 kHr STOP 30, AR MH:
RL IF BW 9.8 kHr AUC EW 38 kH:x SHP 2.Y0  sec
Plot 8.1.2 Conducted emission measurements
LINE: L2
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(2]
ACTY DET: PERE
MEAS DET: PERE BF AUG
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Yg, 95 dBul
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANS| C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date(s): 711212011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1004 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks: Sector antenna, the EUT enclosure was improved with conductive foil

8.2 Radiated emission measurements with sector antenna

8.2.1 General
This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given

in Table 8.2.1.
Table 8.2.1 Radiated emission test limits
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance

30 -88 29.5* 40.0 39.0 49.5*
88 - 216 33.0* 435 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5* 54.0 495 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Limsz = Limsq + 20 log (S1/S>),
where S1and S; - standard defined and test distance respectively in meters.

8.2.2  Test procedure for measurements in semi-anechoic chamber

8.2.2.1 The EUT was set up as shown in Figure 8.2.1, energized and the performance check was conducted.

8.2.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal and the EUT cables position was varied.

8.2.2.3 The worst test results (the lowest margins) were recorded in Table 8.2.2 and shown in the associated plots.
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Date of Issue: 21-Jul-11

HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANS| C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date(s): 711212011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1004 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks: Sector antenna, the EUT enclosure was improved with conductive foil

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -
Date(s): 7/12/2011 verdict: PASS
Temperature: 25 °C Air Pressure: 1004 hPa Relative Humidity: 41 % | Power Supply: 48VDC

Remarks: Sector antenna, the EUT enclosure was improved with conductive foil

EUT SET UP:
LIMIT:

EUT OPERATING MODE:

TEST SITE:

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:

Table 8.2.2 Radiated emission test results

TABLE-TOP

Class B

Stand-by

SEMI ANECHOIC CHAMBER
3m

PEAK / QUASI-PEAK

30 MHz - 1000 MHz

RESOLUTION BANDWIDTH: 120 kHz
Frequenc Peak P Quasi-peak A Antenna | Turn-table
?V|HZ Yo | emission, emissuion Limit, Margin, polarization height, | position**, | Verdict
) * d
dB(uV/m) dB(uV/m) dB(uV/m) dB m egrees
35.60 24.21 17.62 40.00 -22.38 Vertical 1 200
333.34 37.00 34.98 46.00 -11.02 Vertical 1 115 PASS
625.03 45.57 43.47 46.00 -2.53 Vertical 1.7 162
999.99 47.49 44.56 54.00 -9.44 Vertical 1 16
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000-18000MHz -
RESOLUTION BANDWIDTH: 1000 kHz
Peak Average
Frequency, Measured Limit, |Margin,|Measured| Limit, |Margin,| Antenna ’l?]r;tizr]hqa ;—g;?titoar?lf Verdict
MHz emission, emission, polarization mo degrees '
dB(uV/m) JdB(uVv/m)| dB* |dB(uV/m)|dB(uV/m)] dB*
No emission was found
Verdict:Pass
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0604 HL 0768 HL 1984 HL 2387 HL 2871 HL 2909 HL 3123 HL 3343
HL 3344 HL 3472 HL 3535 HL 3553 HL 3902

Full description is given in Appendix A.
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance

Date(s): 7/12/2011

Verdict: PASS

Temperature: 25 °C

Air Pressure: 1004 hPa

Relative Humidity: 41 % | Power Supply: 48VDC

Remarks: Sector antenna, the EUT enclosure was improved with conductive foil

Plot 8.2.1 Radiated emission measurements in 30 - 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
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Plot 8.2.2 Radiated emission measurements 1000-2900 MHz, vertical and horizontal antenna polarization

TEST SITE:
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANS| C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date(s): 711212011 Verdict: PASS
Temperature: 25 °C Air Pressure: 1004 hPa Relative Humidity: 41 % | Power Supply: 48VDC
Remarks: Sector antenna, the EUT enclosure was improved with conductive foil

Plot 8.2.3 Radiated emission measurements 2900 —8000 MHz, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: B
TEST DISTANCE: 3m
EUT OPERATING MODE: Stand-by
3% Agilent @ R 3 Agilent @ R
Mkrl 7.898 GHz Mkrl 7.998 GHz
Ref 86 dBpY #Atten 6 dB 47.50 dBpV Ref 60 dBpY #Atten @ dB 37.52 dBpY
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14 16
dB/ 4B/ .
1 T s e R fuwwﬁ'
ml Mark . MMDI M Mk N
700 [DAKET it it . - s crg |oarKer
dewv |7.898000000 GHz = e | 7.908000000 GHz
Lo | 47.80 dBpY shv | 37.52 dBpV
V1 52 ML 52
53 FC 53 FC
A AA A AR
£0): £0f):
FTun FTun
Swp Ll
Start 2.900 GHz Stop 8.006 GHz Start 2.900 GHz - Stop 8.006 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 51 ms (1081 pts) #Res BH 1 MHz #UBH 10 kHz Sweep 1.406 5 (1001 pts)

Plot 8.2.4 Radiated emission measurements 8000 —18000 MHz, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber

LIMIT: B

TEST DISTANCE: 3m

EUT OPERATING MODE: Stand-by

3% Agilent QR 3% Agilent <R
Mkrl 18.00 GHz Mkrl 18.60 GHz
Ref 8@ dBpY #Atten 6 dB 651.38 dBpY Ref 68 dBwY #ftten @ dB 50.27 dBpY
#Peak 4Peak
Log 0g
18 16
B B/ T . n P,\,M“'/JW
_,,,M"'"" D" T PR
s ettt T gl L e

o, |Marker o, | Marker
deev | 18.000000000 GHz eey [ 18.000000000 GHz
Lefv | 61.3@ dBpY o | 50.27 dBpv
vl 52 vl 52
$3 FC 53 FC
A AR A AR
£0f) £0F):
FTun FTun
Swp Ll
Start 8.00 GHz Stop 18.00 GHz Start 8.80 GHz Stop 18.00 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 100 ms (1061 pts) #Res BH 1 MHz +JBH 16 kHz Sweep 2,757 5 (1601 pts)
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date(s):

5/25/2011

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks: OMNI antenna

8.3 Radiated emission measurements with OMNI antenna

8.3.1 General

This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given

in Table 8.3.1.
Table 8.3.1 Radiated emission test limits
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance

30 - 88 29.5* 40.0 39.0 49.5%
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5* 54.0 49.5 60.0*

8.3.2
8.3.2.1
8.3.2.2

8.3.2.3

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Lims; = Limsq + 20 log (S+1/S>),

where S1and S; - standard defined and test distance respectively in meters.

Test procedure for measurements in semi-anechoic chamber

The EUT was set up as shown in Figure 8.3.1, energized and the performance check was conducted.

The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal and the EUT cables position was varied.

The worst test results (the lowest margins) were recorded in Table 8.3.2 and shown in the associated plots.
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Report ID: WAVRAD_FCC.21936.doc

Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance L
Date(s): 5/25/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks: OMNI antenna

Figure 8.3.1 Setup for radiated emission measurements, table-top equipment
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance

Date(s): 5/25/2011

Verdict: PASS

Temperature: 23 °C Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 48VDC

Remarks: OMNI antenna

Table 8.3.2 Radiated emission test results

EUT SET UP: TABLE-TOP
LIMIT: B
EUT OPERATING MODE: Stand-by
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK
FREQUENCY RANGE: 30 MHz — 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequenc Peak = 3 Quasi-peak A Antenna | Turn-table
?V|HZ Yo | emission, en?l?sssui:; Limit, Margin, polarization height, | position**, | Verdict
’ * d
dB(uV/m) dB(uV/m) dB(uVv/m) dB m egrees
No emission was found
TEST SITE: OATS / SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 18000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Peak Average
Frequency, = : — : Antennaj Turn-table
Megsu_red Limit, [Margin, Megsu_red Limit, [Margin, Ant.enn.a height, |position*, | Verdict
MHz emission, emission, polarization m degrees
dB(uV/m) J1dBuVv/m)] dB* |dBuV/m)|dBuV/m)] dB*
No emission was found

Verdict:Pass
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used

HL 0604 HL 0768 HL 1984 HL 2387 HL 2871 HL 2909 HL 3123 HL 3343

HL 3344 HL 3472 HL 3535 HL 3553 HL 3902

Full description is given in Appendix A.
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification: Section 15.109, Radiated emission

Test procedure: ANS| C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date(s): 5/25/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 48VDC
Remarks: OMNI antenna

Plot 8.3.1 Radiated emission measurements in 30 - 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
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Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance

Date(s): 5/25/2011

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 % [ Power Supply: 48VDC

Remarks: OMNI antenna

Plot 8.3.2 Radiated emission measurements in 1000 — 2900 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: B
TEST DISTANCE: 3m
EUT OPERATING MODE: Stand-by
Mkr1 2.71000 GHz
Ref 60 dByvim #hAtten 5 dB 50.43 dByvim
Peak
Log S
10 WWWNMWWwwﬁ%wwhﬁﬂﬂ“wm
dB/ MWWWWWW
V1 s2
S3 FC
A AA
PA
Start 1 GHz Stop 2.9 GHz
VBW 3 MHz Sweep 4.98 ms (401 pts)

Res BW 1 MHz

Plot 8.3.3 Radiated emission measurements in 2900 - 4000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: B
TEST DISTANCE: 3m
EUT OPERATING MODE: Stand-by
(2]
ACTU DET: PEAK
MEAS DET: PERK @F AUG
MER 3,828 CHz
YE.B2 dEpl/m
LOG REF BE.@ dBulim FREAMP 0N
1B
dBs
VA 5B
S0 FC
ACORR

START 2.98@ GHzr
RL #1F EW 1.B MH:z

STOP 4, BPR CHz

BAUG BW 3 MHz SWP 22.B meec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance

Date(s): 5/25/2011

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 % [ Power Supply: 48VDC

Remarks: OMNI antenna

Plot 8.3.4 Radiated emission measurements in 4000 - 8000 MHz range, vertical and horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Ref 60 dBv/m
Peak

Semi anechoic chamber

B
3m
Stand-by
Mkr1 7.95 GHz
#Atten 0 dB 49.51 dBim

Log

Offst
0.6
dB

Start 4 GHz
#Res BW 1 MHz

WMWW\I}?\
WWWMWWWMWW

Stop 8 GHz

#VBW 3 MHz Sweep 10.43 ms (401 pts)

i3 LIM file loaded

Plot 8.3.5 Radiated emission measurements in 8000 - 18000 MHz range, vertical and horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Semi anechoic chamber
B

3m

Stand-by

Mkr1 17.925 GHz Mkr1 18.000 GHz

Ref 80 dByv/m #Atten 0 dB 60.83 dBuv/m Ref 60 dBuv/m #Atten 0 dB 50.77 dBuvim

Peak Peak 1

Log Log <

10 .10 i

ds/ /\,/g da/ MW
W [TV

DI DI

74.0 540

dBpM/m dBpy/m

W1 52 W1 52

53 FC 53 FC

AAA A A

Start 8 GHz Stop 18 GHz  Start 8 GHz Stop 18 GHz

#Res BW 1 MHz HVYBW 3 MHz Sweep 50 ms (101 pts) #Res BW 1 MHz HVBW 3 kHz Sweep 4.354 s (401 pts)

MP file loaded
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9 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 03-Jul-11 03-Jul-12
0580 | DC block adaptor 10 kHz - 2.2 GHz Anritsu MA8601 A | 580 23-Nov-10 | 23-Nov-11
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 11-Jan-11 11-Jan-12
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 26-Jan-11 26-Jan-14
GHz, WR-42, 25 dB gain Technology 4200-BA
1425 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3710A002 | 24-Aug-10 | 24-Aug-11
HL1426, HL1427 Technologies 22,
3705A002
04
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 01-Sep-10 | 01-Sep-11
MIL-C-17
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 16-Nov-10 | 16-Nov-11
Horn, 1-18 GHz, 300 W Systems
2387 | Filter Bandpass, 8-14 GHz Hermon FBP8-14 2387 05-Oct-09 | 05-Oct-11
Laboratories
2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 14-Sep-10 | 14-Sep-11
6.4 m, SMA - SMA 00
2888 | LISN Two-line V-Network 50 Ohm /50 uH | Rolf Heine NNB- 02/10018 10-Jul-11 10-Jul-12
+ 5 Ohm, 16A, MIL STD 461E, CISPR 16- 2/16Z
1
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 08-May-11 | 08-May-12
26.5 GHz Technologies 62
2952 | Cable, RF, 18 GHz, 1.2 m, SMA-SMA Gore 10020014 | NA 04-Oct-10 | 04-Oct-11
2953 | Cable, RF, 18 GHz, 1.2 m, SMA-SMA Gore 10020014 | NA 04-Oct-10 | 04-Oct-11
3123 | Microwave Cable Assembly, 18 GHz, 5.0 Huber-Suhner 198-9155- | 3123 09-Jun-11 09-dun-12
m, SMA - SMA 00
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 13-Dec-10 | 13-Dec-11
Technologies 57
3343 | High Pass Filter, 50 Ohm, 2650 to 6500 Mini-Circuits VHF- NA 04-Oct-10 | 04-Oct-11
MHz 2700+
3344 | High Pass Filter, 50 Ohm, 3400 to 9900 Mini-Circuits VHF- NA 04-Oct-10 | 04-Oct-11
MHz. 3100+
3356 | Low Pass Filter, 50 Ohm, DC to 1800 Mini-Circuits VLF- NA 04-Oct-10 04-Oct-11
MHz. 1800+
3455 | Medium Power Fixed Coaxial Attenuator Aeroflex / 75A-20-12 | 1182 27-Mar-11 | 27-Mar-12
DC to 40 GHz, 20dB, 5 W Weinschel
3472 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 09-May-11 | 09-May-12
SMA-SMA, 1.0 m 65474
3473 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 09-May-11 | 09-May-12
SMA-SMA, 0.6 m 65474
3531 | Amplifier, low noise, 2 to 8 GHz Quinstar QLJ- 111590020 | 23-Dec-10 | 23-Dec-11
Technology 02084040 | 02
-J0
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 11-Jul-11 11-Jul-12
Technology 18404537 | 01
-J0
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 01-Dec-10 | 01-Dec-11
3623 | Cable RF, 6.0 m, N type-N type, Belden MIL C-17 NA 19-May-11 | 19-May-12
DC-6.5 GHz
3763 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 07-Dec-10 | 07-Dec-11
20 dB, DC to 18 GHz S20W5+
3773 | Attenuator, N-type, 10 dB, DC to 18 GHz, | Mini-Circuits BW- NA 31-Aug-10 | 31-Aug-11
5W N10W5+

Page 211 of 229




Report ID: WAVRAD_FCC.21936.doc
Date of Issue: 21-Jul-11

HERMON LABORATORIES

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./

No Check Check

3785 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 07-Dec-10 | 07-Dec-11
10 dB, DC to 18 GHz S10W5+

3818 | PSA Series Spectrum Analyzer, 3 Hz- 44 | Agilent E4446A MY482502 | 25-Sep-09 | 25-Sep-11
GHz Technologies 88

3868 | Directional coupler, 2 GHz to 8 GHz, 10 Narda 4203-10 06978 13-Dec-10 | 13-Dec-12
dB, SMA Female

3902 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1227/2A 07-Feb-11 07-Feb-12
1.5 m, SMA/SMA X 102A

3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1226/2A 07-Feb-11 07-Feb-12
1.5 m, SMA/SMA X 102A

3993 | Attenuator, N-type, 10 dB, DC to 18 GHz, Mini-Circuits BW- NA 01-Jan-11 01-Jan-12
5W N10W5+
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10 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +4.5dB
Occupied bandwidth 8%
Conducted emissions at RF antenna connector 9kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: £ 4.3 dB
13.2 GHz to 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5 dB
26.8 GHz t0 40.0 GHz: + 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +4.5dB

Frequency error 30 — 300 MHz: £ 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)

Spectral power density +2.6dB

Frequency range + 0.49 ppm

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories
Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the
manufacturers and/or by the relevant standards.
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11 APPENDIX C Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility.

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all p arts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS, IC 2186A-2 for anechoic chamber, IC 2186A-3 for full-
anechoic chamber for RE me asurements above 1 GHz), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845 for
conducted emissions site, T-1606 for conducted emissions at telecommunication ports), has a status of a Telefication -
Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American Association for L aboratory
Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications
testing and environmental simulation (for exact scope please refer to Certificate No. 839.01). The FCC Designation Number
is US10083.

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

FCC 47CFR part 15: 2010 Radio Frequency Devices

Public notice DA 00- 705: 2000  Filing and measurement guidelines for frequency hopping spread spectrum systems.

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications

ANSI| C63.4: 2003 American National Standard for Methods of Measurement of Radio-Noise Emissions

from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz
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13 APPENDIX E  Test equipment correction factors

Correction factor
Line impedance stabilization network
Model NNB-2/16Z, Rolf Heine, HL 2888

Insertion loss,dB Measurement
Frequency, kHz 1 N Uncertainty, dB

10 0.48 0.79
20 0.52 0.63
30 0.31 0.35
40 0.20 0.22
50 0.16 0.17
100 0.10 0.08
300 0.08 0.06
500 0.10 0.06
600 0.09 0.07
800 0.10 0.07
1000 0.10 0.08

2000 0.12 0.11 0.6
3000 0.16 0.14
4000 0.17 0.18
6000 0.26 0.23
10000 0.49 0.41
14000 0.66 0.54
16000 0.79 0.69
18000 0.86 0.76
20000 0.96 0.85
25000 1.22 1.08
28000 1.35 1.21
30000 143 1.29

Insertion loss, dB
2.00

1.80 1
1.60 1
140 4
1204
1.00 1
0.80 1 N

060

040

0.201 N -
0.00 v v v

1 10 100 1000 10000 100000
Frequency, kHz

e===| 1 LISN insertion loss ====L2 LISN insertion loss ‘
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Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in
dB(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No0.110, HL 0768

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(21/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in
dB(uV/m).
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Biconilog antenna EMCO Model 3141

Antenna factor

Ser.No0.1011, HL 0604
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Date of Issue: 21-Jul-11

Frequency, MHz Antenna Factor, Frequency, MHz Antenna Factor,

dB(1/m) dB(1/m)
26 7.8 940 24.0
28 7.8 960 241
30 7.8 980 24.5
40 7.2 1000 24.9
60 71 1020 25.0
70 8.5 1040 25.2
80 9.4 1060 254
90 9.8 1080 25.6
100 9.7 1100 25.7
110 9.3 1120 26.0
120 8.8 1140 26.4
130 8.7 1160 27.0
140 9.2 1180 27.0
150 9.8 1200 26.7
160 10.2 1220 26.5
170 10.4 1240 26.5
180 10.4 1260 26.5
190 10.3 1280 26.6
200 10.6 1300 27.0
220 11.6 1320 27.8
240 12.4 1340 28.3
260 12.8 1360 28.2
280 13.7 1380 27.9
300 14.7 1400 27.9
320 15.2 1420 27.9
340 15.4 1440 27.8
360 16.1 1460 27.8
380 16.4 1480 28.0
400 16.6 1500 28.5
420 16.7 1520 28.9
440 17.0 1540 29.6
460 17.7 1560 29.8
480 18.1 1580 29.6
500 18.5 1600 29.5
520 19.1 1620 29.3
540 19.5 1640 29.2
560 19.8 1660 29.4
580 20.6 1680 29.6
600 21.3 1700 29.8
620 21.5 1720 30.3
640 21.2 1740 30.8
660 214 1760 31.1
680 21.9 1780 31.0
700 22.2 1800 30.9
720 22.2 1820 30.7
740 221 1840 30.6
760 22.3 1860 30.6
780 22.6 1880 30.6
800 22.7 1900 30.6
820 22.9 1920 30.7
840 23.1 1940 30.9
860 23.4 1960 31.2
880 23.8 1980 31.6
900 241 2000 32.0
920 241

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(nV) to convert it into field intensity in dB(uV/m).
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Antenna factor

Report ID: WAVRAD_FCC.21936.doc

Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 21-Jul-11

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 354
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 411
14000.0 41.6
14500.0 4.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-8155-00,
HL 2871
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.12 5750 2.34 12000 3.55
30 0.14 6000 2.39 12250 3.61
100 0.27 6250 2.46 12500 3.67
250 0.45 6500 2.52 12750 3.74
500 0.63 6750 2.58 13000 3.79
750 0.76 7000 2.64 13250 3.82
1000 0.89 7250 2.68 13500 3.83
1250 1.01 7500 2.73 13750 3.83
1500 1.12 7750 2.78 14000 3.88
1750 1.23 8000 2.83 14250 3.93
2000 1.32 8250 2.88 14500 3.96
2250 1.41 8500 2.94 14750 4.01
2500 1.49 8750 2.97 15000 4.00
2750 1.58 9000 3.02 15250 4.01
3000 1.66 9250 3.07 15500 4.00
3250 1.73 9500 3.13 15750 4.13
3500 1.80 9750 3.18 16000 4.22
3750 1.87 10000 3.21 16250 4.29
4000 1.93 10250 3.26 16500 4.29
4250 2.01 10500 3.30 16750 4.32
4500 2.06 10750 3.36 17000 4.37
4750 2.12 11000 3.39 17250 4.45
5000 2.17 11250 3.44 17500 4.49
5250 2.24 11500 3.48 17750 4.53
5500 2.29 11750 3.52 18000 4.55
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Cable loss
Cable coaxial, Gore, 18 GHz, 1.2 m, SMA-SMA, S/N 10020014
HL 2952
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.03 5750 0.97 12000 1.50

30 0.05 6000 1.01 12250 1.45
100 0.11 6250 1.03 12500 1.48
250 0.19 6500 1.06 12750 1.57
500 0.26 6750 1.08 13000 1.51
750 0.32 7000 1.10 13250 1.64
1000 0.38 7250 1.13 13500 1.60
1250 0.43 7500 1.13 13750 1.63
1500 0.47 7750 1.21 14000 1.59
1750 0.53 8000 1.20 14250 1.66
2000 0.55 8250 1.24 14500 1.60
2250 0.59 8500 1.29 14750 1.65
2500 0.63 8750 1.23 15000 1.72
2750 0.66 9000 1.27 15250 1.68
3000 0.69 9250 1.27 15500 1.73
3250 0.72 9500 1.29 15750 1.70
3500 0.75 9750 1.30 16000 1.82
3750 0.78 10000 1.38 16250 1.79
4000 0.82 10250 1.44 16500 1.81
4250 0.84 10500 1.47 16750 1.91
4500 0.86 10750 1.45 17000 1.92
4750 0.90 11000 1.50 17250 1.98
5000 0.91 11250 1.46 17500 2.05
5250 0.94 11500 1.47 17750 2.04
5500 0.96 11750 1.44 18000 2.05
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Cable loss
Cable coaxial, Gore, 25.5 GHz, 1.2 m, SMA-SMA, S/N 10020014
HL 2953
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,
MHz dB MHz dB MHz dB
10 0.06 8750 1.28 18000 1.84
30 0.06 9000 1.30 18250 1.91
100 0.12 9250 1.35 18500 1.94
250 0.19 9500 1.34 18750 1.92
500 0.27 9750 1.36 19000 1.95
750 0.34 10000 1.33 19250 2.00
1000 0.40 10250 1.38 19500 1.96
1250 0.45 10500 1.39 19750 2.02
1500 0.50 10750 1.39 20000 1.92
1750 0.54 11000 1.43 20250 2.04
2000 0.57 11250 1.42 20500 2.00
2250 0.60 11500 1.48 20750 2.09
2500 0.64 11750 1.49 21000 2.01
2750 0.67 12000 1.59 21250 2.07
3000 0.70 12250 1.50 21500 2.20
3250 0.74 12500 1.55 21750 2.10
3500 0.76 12750 1.55 22000 2.24
3750 0.80 13000 1.61 22250 2.25
4000 0.83 13250 1.62 22500 2.12
4250 0.85 13500 1.56 22750 2.05
4500 0.87 13750 1.61 23000 2.10
4750 0.91 14000 1.57 23250 2.03
5000 0.92 14250 1.66 23500 2.08
5250 0.96 14500 1.58 23750 2.14
5500 0.99 14750 1.69 24000 2.16
5750 0.99 15000 1.71 24250 2.25
6000 1.03 15250 1.74 24500 2.17
6250 1.05 15500 1.75 24750 2.32
6500 1.07 15750 1.72 25000 2.32
6750 1.08 16000 1.89 25250 2.32
7000 1.12 16250 1.79 25500 2.4
7250 1.13 16500 1.84 25750 2.31
7500 1.15 16750 1.82 26000 2.28
7750 1.20 17000 1.79 26250 2.32
8000 1.20 17250 1.78 26500 2.29
8250 1.23 17500 1.85
8500 1.27 17750 1.83
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Cable loss
Microwave Cable Assembly, 18 GHz, 6.4 m, SMA — SMA, Huber-Suhner, model 198-9155-00
HL 3123
Frequency,| Cable |Frequency,| Cable |Frequency,| Cable |[Frequency, Cable [|Frequency, Cable

MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB MHz loss, dB

10 0.11 3600 1.97 7400 3.12 11200 3.90 15100 4.74

30 0.17 3700 1.97 7500 3.13 11300 3.93 15200 4.70

50 0.25 3800 2.03 7600 3.16 11400 3.88 15300 4.73
100 0.32 3900 2.04 7700 3.18 11500 3.87 15400 4.78
200 0.46 4000 2.10 7800 3.20 11600 3.90 15500 4.75
300 0.58 4100 1.97 7900 3.23 11700 3.86 15600 4.76
400 0.65 4200 1.97 8000 3.25 11800 3.88 15700 4.75
500 0.74 4300 2.03 8100 3.26 11900 3.86 15800 4.78
600 0.82 4400 2.04 8200 3.28 12000 3.89 15900 4.79
700 0.89 4500 2.10 8300 3.31 12100 3.94 16000 4.73
800 0.95 4600 1.97 8400 3.31 12200 3.92 16100 4.78
900 1.01 4700 1.97 8500 3.32 12300 3.96 16200 4.84
1000 1.07 4800 2.03 8600 3.34 12400 4.01 16300 4.90
1100 1.11 4900 2.04 8700 3.35 12500 4.07 16400 4.87
1200 1.17 5000 2.10 8800 3.37 12600 4.08 16500 4.90
1300 1.22 5100 2.53 8900 3.39 12700 4.17 16600 4.98
1400 1.27 5200 2.55 9000 3.42 12800 4.26 16700 5.05
1500 1.29 5300 2.60 9100 3.43 12900 4.16 16800 5.04
1600 1.35 5400 2.61 9200 3.51 13000 4.21 16900 5.02
1700 1.40 5500 2.64 9300 3.52 13100 4.24 17000 5.09
1800 1.44 5600 2.70 9400 3.54 13200 4.27 17100 5.07
1900 1.51 5700 2.67 9500 3.63 13300 4.31 17200 5.10
2000 1.49 5800 2.71 9600 3.61 13400 4.33 17300 5.13
2100 1.55 5900 2.74 9700 3.71 13500 4.25 17400 5.23
2200 1.58 6000 2.80 9800 3.66 13600 4.27 17500 5.21
2300 1.62 6100 2.79 9900 3.77 13700 4.33 17600 5.22
2400 1.72 6200 2.81 10000 3.75 13800 4.33 17700 5.36
2500 1.76 6300 2.83 10100 3.77 13900 4.31 17800 5.35
2600 1.78 6400 2.86 10200 3.80 14000 4.30 17900 5.45
2700 1.80 6500 2.88 10300 3.79 14100 4.30 18000 5.43
2800 1.86 6600 2.90 10400 3.87 14200 4.31
2900 1.90 6700 2.92 10500 3.83 14300 4.37
3000 1.90 6800 2,98 10600 3.88 14400 4.35
3100 1.97 6900 2.98 10700 3.86 14600 4.53
3200 1.97 7000 3.00 10800 3.87 14700 4.50
3300 2.03 7100 3.02 10900 3.90 14800 4.62
3400 2.04 7200 3.04 11000 3.84 14900 4.65
3500 2.10 7300 3.06 11100 3.88 15000 4.79
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 1.0 m
Gore, HL 3472

Frequency, (lissbsl;e Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB ’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.47 10200 0.72 15500 0.75
30 0.03 5100 0.47 10300 0.67 15600 0.89
50 0.04 5200 0.47 10400 0.77 15700 0.82
100 0.04 5300 0.47 10500 0.67 15800 0.89
200 0.08 5400 0.49 10600 0.74 15900 0.89
300 0.11 5500 0.48 10700 0.81 16000 0.93
400 0.11 5600 0.49 10800 0.77 16100 0.90
500 0.12 5700 0.49 10900 0.82 16200 0.92
600 0.14 5800 0.51 11000 0.86 16300 0.90
700 0.15 5900 0.50 11100 0.78 16400 0.94
800 0.16 6000 0.51 11200 0.82 16500 0.93
900 0.18 6100 0.53 11300 0.77 16600 0.95
1000 0.17 620 0 0.52 11400 0.84 16700 0.98
1100 0.19 630 0 0.53 11500 0.74 16800 1.00
1200 0.22 640 0 0.54 11600 0.81 16900 0.94
1300 0.21 650 0 0.55 11700 0.73 17000 1.00
1400 0.22 660 0 0.54 11800 0.75 17100 0.93
1500 0.23 670 0 0.57 11900 0.73 17200 1.00
1600 0.24 680 0 0.54 12000 0.75 17300 0.93
1700 0.24 690 0 0.58 12100 0.66 17400 0.93
1800 0.25 700 0 0.58 12200 0.66 17500 0.96
1900 0.26 710 0 0.58 12300 0.72 17600 0.94
2000 0.28 720 0 0.61 12400 0.64 17700 0.99
2100 0.27 730 0 0.59 12500 0.75 17800 0.97
2200 0.29 744 0 0.55 12600 0.67 17900 0.90
2300 0.29 750 0 0.63 12700 0.75 18000 0.78
2400 0.30 760 0 0.60 12800 0.66
2500 0.30 770 0 0.61 12900 0.81
2600 0.32 780 0 0.64 13000 0.75
2700 0.32 790 0 0.60 13100 0.80
2800 0.33 804 0 0.58 13200 0.80
2900 0.34 810 0 0.61 13300 0.81
3000 0.34 820 0 0.62 13400 0.88
3100 0.35 830 0 0.62 13500 0.82
3200 0.35 844 0 0.68 13600 1.00
3300 0.36 850 0 0.63 13700 0.93
3400 0.37 860 0 0.61 13800 0.86
3500 0.38 870 0 0.63 13900 0.84
3600 0.38 880 0 0.62 14000 1.00
3700 0.40 890 0 0.64 14100 0.86
3800 0.40 90¢ 0 0.62 14200 0.98
3900 0.40 910 0 0.64 14300 0.99
4000 0.40 920 0 0.62 14400 0.82
4100 0.43 930 0 0.62 14600 0.89
4200 0.43 940 0 0.62 14700 0.84
4300 0.43 950 0 0.63 14800 0.90
4400 0.44 960 0 0.64 14900 0.89
4500 0.45 97¢ 0 0.60 15000 0.89
4600 0.45 980 0 0.65 15100 0.86
4700 0.46 990 0 0.60 15200 0.87
4800 0.46 10000 0.67 15300 0.86
4900 0.46 10100 0.69 15400 0.87
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 0.6 m
Gore, HL 3473

Frequency, (lissbsl;e Frequency, Cable Frequency, Cable Frequency, Cable
MHz dB ’ MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.48 10200 0.72 15500 0.85
30 0.03 5100 0.48 10300 0.70 15600 0.93
50 0.04 5200 0.48 10400 0.75 15700 0.87
100 0.04 5300 0.48 10500 0.68 15800 0.88
200 0.08 5400 0.50 10600 0.77 15900 0.94
300 0.11 5500 0.48 10700 0.80 16000 0.94
400 0.12 5600 0.50 10800 0.77 16100 0.99
500 0.13 5700 0.50 10900 0.85 16200 0.96
600 0.15 5800 0.52 11000 0.83 16300 0.96
700 0.15 5900 0.51 11100 0.79 16400 0.94
800 0.17 6000 0.52 11200 0.82 16500 0.94
900 0.19 6100 0.54 11300 0.79 16600 1.03
1000 0.18 620 0 0.53 11400 0.81 16700 1.04
1100 0.20 630 0 0.54 11500 0.76 16800 1.07
1200 0.22 640 0 0.55 11600 0.78 16900 0.94
1300 0.22 650 0 0.56 11700 0.74 17000 1.05
1400 0.23 660 0 0.56 11800 0.76 17100 0.96
1500 0.24 670 0 0.60 11900 0.79 17200 1.07
1600 0.25 680 0 0.55 12000 0.74 17300 0.98
1700 0.25 690 0 0.60 12100 0.69 17400 1.16
1800 0.26 700 0 0.59 12200 0.69 17500 1.05
1900 0.27 710 0 0.60 12300 0.75 17600 1.13
2000 0.29 720 0 0.61 12400 0.66 17700 1.05
2100 0.28 730 0 0.60 12500 0.76 17800 1.22
2200 0.30 744 0 0.57 12600 0.70 17900 1.02
2300 0.30 750 0 0.63 12700 0.77 18000 1.04
2400 0.31 760 0 0.60 12800 0.69
2500 0.3177¢ 0 0.63 12900 0.79
2600 0.33 780 0 0.66 13000 0.81
2700 0.33 790 0 0.61 13100 0.83
2800 0.35 804 0 0.58 13200 0.80
2900 0.35 810 0 0.62 13300 0.82
3000 0.35 820 0 0.62 13400 0.90
3100 0.35 830 0 0.63 13500 0.85
3200 0.36 844 0 0.67 13600 1.04
3300 0.38 850 0 0.63 13700 0.93
3400 0.38 860 0 0.61 13800 0.91
3500 0.40 870 0 0.64 13900 0.89
3600 0.40 880 0 0.62 14000 0.96
3700 0.40 890 0 0.64 14100 0.88
3800 0.41 90¢ 0 0.64 14200 1.01
3900 0.41 910 0 0.64 14300 0.99
4000 0.41 920 0 0.63 14400 0.83
4100 0.45 930 0 0.63 14600 0.88
4200 0.43 940 0 0.63 14700 0.91
4300 0.46 950 0 0.64 14800 0.91
4400 0.44 960 0 0.65 14900 0.88
4500 0.47 97¢ 0 0.62 15000 0.89
4600 0.46 980 0 0.66 15100 0.91
4700 0.47 99¢ 0 0.61 15200 0.88
4800 0.47 10000 0.70 15300 0.94
4900 0.48 10100 0.70 15400 0.91
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612

Frequency, MHz CabI(;eBIOSS,
0.1 0.05
05 0.07

L 0.10

3 0.22

o 0.29

10 0.39
30 0.68
50 0.90
100 127
150 158
200 1.80
250 212
300 236
350 2.60
400 > 82
450 2.99
500 3.23
550 3.40
600 3.56
650 3.71
700 3.90
750 4.04
800 423
850 439
900 455
950 465
1000 279
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Cable loss
Cable coaxial, MIL C-17, N type-N type, 6 m
Belden, HL 3623

Frequency, | Cable loss, | Frequency, |Cable loss,]| Frequency, | Cable loss,

MHz dB MHz dB MHz dB
10 0.13 2600 4.38 5400 7.76
30 0.25 2700 4.53 5500 7.79
50 0.33 2800 4.64 5600 7.88
100 0.49 2900 4.79 5700 7.93
200 0.76 3000 4.93 5800 8.05
300 0.97 3100 5.02 5900 8.03
400 1.18 3200 5.18 6000 8.07
500 1.38 3300 5.27 6100 8.14
600 1.54 3400 5.41 6200 8.21
700 1.71 3500 5.57 6300 8.28
800 1.88 3600 5.65 6400 8.35
900 2.04 3700 5.82 6500 8.43

1000 2.19 3800 5.89

1100 2.38 3900 6.02

1200 2.61 4000 6.15

1300 2.63 4100 6.26

1400 2.79 4200 6.37

1500 2.90 4300 6.52

1600 3.08 4400 6.63

1700 3.21 4500 6.74

1800 3.31 4600 6.86

1900 3.47 4700 6.98

2000 3.59 4800 7.09

2100 3.74 4900 717

2200 3.86 5000 7.30

2300 3.98 5100 7.41

2400 412 5200 7.59

2500 4.24 5300 7.71
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1227/2A
HL 3902
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 -0.02 9500 1.84 21000 2.93
100 0.15 10000 1.86 22000 3.04
500 0.38 10500 1.93 23000 3.08
1000 0.56 11000 1.99 24000 3.18
1500 0.69 11500 2.04 25000 3.23
2000 0.82 12000 2.10 26000 3.34
2500 0.90 12500 2.15 27000 3.39
3000 0.98 13000 2.21 28000 3.49
3500 1.06 13500 2.25 29000 3.55
4000 1.11 14000 2.29 30000 3.64
4500 1.17 14500 2.34 31000 3.68
5000 1.24 15000 2.36 32000 3.77
5500 1.32 15500 2.40 33000 3.87
6000 1.40 16000 2.45 34000 3.93
6500 1.50 16500 2.48 35000 3.89
7000 1.56 17000 2.56 36000 4.00
7500 1.62 17500 2.58 37000 4.15
8000 1.68 18000 2.60 38000 4.20
8500 1.74 19000 2.80 39000 4.25
9000 1.78 20000 2.85 40000 4.32
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 -0.02 9500 1.84 21000 2.98
100 0.15 10000 1.86 22000 3.07
500 0.38 10500 1.93 23000 3.13
1000 0.56 11000 1.99 24000 3.21
1500 0.69 11500 2.04 25000 3.26
2000 0.82 12000 2.10 26000 3.48
2500 0.90 12500 2.15 27000 3.44
3000 0.98 13000 2.21 28000 3.53
3500 1.06 13500 2.25 29000 3.59
4000 1.11 14000 2.29 30000 3.66
4500 1.17 14500 2.34 31000 3.70
5000 1.24 15000 2.36 32000 3.79
5500 1.32 15500 240 33000 3.88
6000 1.40 16000 245 34000 3.94
6500 1.50 16500 248 35000 3.91
7000 1.56 17000 2.56 36000 4.05
7500 1.62 17500 2.58 37000 4.22
8000 1.68 18000 2.60 38000 4.25
8500 1.74 19000 2.84 39000 4.27
9000 1.78 20000 2.88 40000 4.33
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14 APPENDIX F

A

AC
A/m
AM
AVRG
cm

dB
dBm
dB(uV)
dB(uV/m)
dB(kA)
DC

EIRP
ERP
EUT
F
GHz
GND
H

HL
Hz

k
kHz
LO
m
MHz
min
mm
ms
us
NA
NB
OATS
Q
PM
PS
ppm
QP
RE
RF
rms
Rx

s

T

Tx
\
wB

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

equivalent isotropically radiated power
effective radiated power
equipment under test
frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

pulse modulation

power supply

part per million (10°)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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