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Main module

1 Introduction

This report contains the result of tests performed by:

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

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

Ordering party:

Company name :  Hopling Technologies B.V.
Address : Camerastraat 10

Zipcode : 1322BC

City/town . Almere

Country : The Netherlands

Date of order : 23 April 2007
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2  Product
A sample of the following product was submitted for testing:
Product description . Wireless Mesh Node
Manufacturer : Hopling Technologies B.V.
Trade mark . Xnet Viper
Type designation : Xnet Viper-1V
FCCID : VEE-H5486868
ICID : 6614A-H5486868
Hardware version Do--
Serial number : HV.11.2222.01262
Software release : 3.1.4 HT1 (1012)
Variant models . Xnet Viper-I
Xnet Viper-11
Xnet Viper-111
Variant series : Xnet Raptor

3 Test schedule

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

Tests are carried out at the following location:
o Telefication, Zevenaar

The samples of the product were received on:
. 18 June 2007

Tests are carried out from:
. 18 June 2007 to 14 August 2007
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4  Product documentation

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

Description Date Identification
Xnet Viper series reference 18-04-2007 Ref. Guide version
quide HD.02.104.00001
Similarity declaration for Xnet | August 28, 2007 Letter of similarity
Raptor series

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

5 Observations and comments

Test software:

A connection with the EUT is established using a LAN. The EUT is provided with a web-interface
by which the test mode can be initialized. The actual programming of the test mode is done using a
PuTTY —client.

Settings:

All tests are performed on Radio 0.

During all tests the beacon was disabled.

The data-rate of 802.11b was set at 11 Mb/s.

The data-rate of 802.11g and 802.11a was set at 54 Mb/s.

The power setting of 802.11b and 802.11g was set at: 30.

The power setting of 802.11a from 5150 MHz to 5250 MHz was set at: 5.

A verification test has been performed in order to determine output power dependency on the bit
rate. No significant differences were observed.

Except for field strength measurements, all measurements are performed conducted.
All conducted measurements are carried out with a 10 dB external attenuator to the spectrum
analyser.

The printed text on the radio module displays: NMP-8602 PLUS(FCC)
The label on the radio module displays: NMP-8601 PLUS(FCC)

The 802.11a test results are laid down in Telefication test report 20071410301.
Radiated emission tests below 1 GHz are performed at an open area test site.

TNO Electronic Products & Services (EPS) B.V.
Smidshornerweg 18

9822 TL Niekerk

The Netherlands

FCC listed : 90828
Industry Canada : IC3501A-1
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6 Modifications to the sample

No modifications are made to the sample.

7 Summary

The product is intended for use in the following application area(s):

INTENTIONAL RADIATOR OPERATING IN THE FREQUENCY BAND 2400 — 2483.5 MHz
INTENTIONAL RADIATOR OPERATING IN THE FREQUENCY BAND 5150 — 5250 MHz*

*) The 5 GHz band test results are laid down in Telefication test report 20071410301.

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

FCC Part 15 Subpart C, section 15.247 (10-01-06 Edition);
IC RSS-210, Issue 7 (June 2007 edition);
IC RSS-Gen, Issue 2 (June 2007 edition).
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8 Conclusions

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

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

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

All tests are performed by:
name : M. Kronenburg
function : Test Engineer

signature

Review of test report by:
name : P.A. Suringa

function : Senior Engi

~ Pz

The above conclusions have been verified by the following signatory:

er Radio/EMC

Date : 29 August 2007
name : J.P. van de Poll
function : Co-ordinator Test Group

7

{7

signature
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1.1

Equipment information

Operating frequency range

Occupied bandwidth (calculated)

(RSS-Gen; 4.6.1)

Rated RF power output

ITU emission class

Antenna type (5 GHz band)

Antenna type (2.4 GHz band)

2412 — 2462 MHz; 5150 — 5250 MHz

11 MHz (IEEE 802.11b); 16.6 MHz (IEEE 802.11g);
16.6 MHz (IEEE 802.11a)

22.7 dBm (IEEE 802.11a);
25.26 dBm (IEEE 802.11b);
26.26 dBm (IEEE 802.11g)

11MOG1D (IEEE 802.11b);16M6W1D (IEEE 802.119);
16M6W1D (IEEE 802.11a)

Omni-directional, type MA-WO055-10 (gain 9.21 dBi)

Omni-directional, type MA-W025-9 (gain 10.31 dBi)

1.2  Tested channels
Mode Channel 1 Channel 6 Channel 11
IEEE 802.11b 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11¢g 2412 MHz 2437 MHz 2462 MHz
1.3 Summary of test data (IEEE 802.11b)

NAME OF TEST PARA. NO. Limit MEAS. RESULT
Power line conducted emissions | 15.207(a) 66 dBuV 37 dBuv Complies
Minimum 6 dB bandwidth 15.247(a)(2) > 500 kHz 12.00 MHz Complies
Maximum Peak Power Output 15.247(b)(3) 36 dBm 33.25dBm Complies

E.I.R.P. E.I.R.P.
30 dBm 22.94 dBm
conducted conducted
Peak Power Spectral Density 15.247(e) 8dBm/3kHz | -21.3dBm/3 kHz | Complies
Spurious Emissions (Radiated) 15.247(d) >20dB >30dB Complies
below below
fundamental fundamental

Lower adjacent restricted band 15.205(a) 54 dBpV/m(av) 54 dBuV/m Complies
(edge) emissions 74 dBuV/m(pk) 65.5 dBuV/m
Upper adjacent restricted band 15.205(a) 54 dBuV/m(av) 52.2 dBuV/m Complies
(edge) emissions 74 dBuV/m(pk) 62.9 dBuV/m
Emissions in other restricted 15.205(a) 54 dBuV/m(av) -- Complies
bands 74 dBuV/m(pk) <47 dBuV/m
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1.4  Summary of test data (IEEE 802.119)

NAME OF TEST PARA. NO. Limit MEAS. RESULT
Power line conducted emissions | 15.207(a) 66 dBuvV 38 dBuvV Complies
Minimum 6 dB bandwidth 15.247(a)(2) > 500 kHz 17.13 MHz Complies
Maximum Peak Power Output 15.247(b)(3) 36 dBm 29.70 dBm Complies
E.LLR.P. E.LLR.P.
30 dBm 19.39 dBm
conducted conducted
Peak Power Spectral Density 15.247(e) 8 dBm/3 kHz -1.5dBm/3 kHz | Complies
Spurious Emissions (Radiated) 15.247(d) >20dB >33dB Complies
below below
fundamental fundamental
Lower adjacent restricted band 15.205(a) 54 dBuV/m(av) 52.2 dBuV/m Complies
(edge) emissions 74 dBuVv/m(pk) 64.2 dBuV/m
Upper adjacent restricted band 15.205(a) 54 dBuV/m(av) 49.2 dBuV/m Complies
(edge) emissions 74 dBuV/m(pk) 61.5 dBuV/m
Emissions in other restricted 15.205(a) 54 dBuV/m(av) - Complies
bands 74 dBuV/m(pk) | <51.0 dBuV/m
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2  Emission tests 802.11b & 802.11g

2.1  Power line conducted emissions

Compliance standard
Method of test

Ambient temperature  : 24 °C
Relative humidity : 50 %
EUT condition :

Test results 802.11b:

FCC part 15, subpart C, section 15.207 (a)
ANSI C63.4-2003, sections 7 & 11.5

continuously transmitting on channel 6

RBW 9 kHz
15.Aug 07 14:38 MT 10 ms
Att 10 dB AUTO PREAMP OFF

dBuv [Tgo 1 MHz 10 MHz

1 PK
CLRIR| oP5E022

5022

- oy Aol V Mwum/w‘

10

150 kHz 30 MHz

Neutral conductor: peak detector measurement

@ RBW 9 kHz
15.Aug 07 14:36 MT 100 ms

Att 10 dB AUTO PREAMP OFF
dBuV [Ten 1 MHz 10 MHz

1 PK
CLRIR| oP5E022

5022

Ll

150 kHz 30 MHz

Phase conductor: peak detector measurement

Test results 802.11q:

RBW 9 kHz ® RBW 9 KHz
15.Aug 07 14:41 MT 10 ms 15.Aug 07 14:44 MT 10 ms
Att 10 dB AUTO PREAWP OFF Att 10 dB AUTO PREAWP OFF
dewv [feo 1 MHz 10 WHz 1 MHz 10 MHz
1K LRiR
CLRIR|| gpsf022 QP5B022
k5022
Prag5022 1o
™~
6DB
mWW‘ | uu“ l
1 | N LS et Jl”
L v i
Mol Il |
10
o
150 Kz 30 MHz
0
150 kHz 30 MHz

Neutral conductor: peak detector measurement

Phase conductor: peak detector measurement

Measurement uncertainty: + 3.7/ - 3.7 dB
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3 Emission tests 802.11b

3.1 Minimum 6 dB bandwidth

Compliance standard FCC part 15, subpart C, section 15.247 (a)(2)
Method of test ; ANSI C63.4-2003

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 1 Channel 6 Channel 11

12.00 MHz 12.33 MHz 12.47 MHz

Channel 1 plot

N P! &
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Channel 6 plot
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Measurement uncertainty: + 23/- 23 kHz
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3.2 Peak power output

Compliance standard  : FCC part 15, subpart C, section 15.247 (b)(3)

Method of test : KDB Publication No. 558074 (alternative procedures)
Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 1 Channel 6 Channel 11
22.94 dBm 22.21 dBm 22.17 dBm
33.25dBm E.I.R.P. | 32.52 dBm E.I.R.P. | 32.48 dBm E.I.R.P.

Channel 1 plot

I Is
M oA
JAATNW
2N " My,
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Channel 6 plot

Channel 11 plot

Measurement uncertainty: +2.4/-2.7dB
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3.3 Peak power spectral density

Compliance standard  : FCC part 15, subpart C, section 15.247 (e)
Method of test ; FCC KDB Publication No. 558074, PSD Option 1
Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 1 Channel 6 Channel 11

-21.3 dBm/3 kHz -21.7. dBm/3 kHz -21.7. dBm/3 kHz

Following FCC KDB Publication No. 558074, PSD Option 1, the noise power density has been
normalized to 1 Hz and corrected to 3 kHz by adding 34.8 dB (10 log(3000)).

Channel 1 plot

R U

v
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Channel 6 plot
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Measurement uncertainty: +2.4/-2.7dB
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3.4  Field strength of unwanted emissions 30 - 1000 MHz

Compliance standard
Method of test

FCC part 15, subpart C, section 15.247 (d)
ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

EUT config 4 radio modules were installed, of which one was transmitting
Ambient temperature 24 °C
Relative humidity 50 %
Test results
Frequency (MHz) | Value (dBuVv/m) Polarization | Limit (dBuV/m)
QP
151.0 41.7 Horizontal 43.5
175.0 41.3 Horizontal 43.5
352.0 38.1 Vertical 46

Note: it was observed that the emissions below 1 GHz are independent from the radio transmitting mode.

Measurement uncertainty: + 4.4/ - 4.4 dB
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3.5 Field strength of unwanted emissions > 1000 MHz

Compliance standard
Method of test

FCC part 15, subpart C, section 15.247(d)
ANSI C63.4-2003, sections 5.5, 8.2.3,8.2.4 & 8.3.1.2;

FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

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

Test results

4 radio modules were installed, of which one was transmitting

@ “RBW 100 kHz Marker 1 [T1 ] @ “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 44.63 dBm VBW 300 kHz 43.32 dBm
Ref -10 dBm Att 0 dB SWT 1.1 s 10.592000000 GHz Ref -10 dBm Att 0 dB SWT 1.1 s 11.428000000 GHz
-10 -10
LA LA
LGN L PK
IFE] g |
: TOF
VLSNP | A
o v IO e o
qﬂleNJMJJVA Lorr
60 -60
- 4A504M
80 -80
90 -90
100 100
110 -110
Start 1 GHz 1.1 GHz/ Stop 12 GHz Start 1 GHz 1.1 GHz/ Stop 12 GHz
Date: 2.AUG.2007 13:17:52 Date: 2.AUG.2007 12:24:43
@ “RBW 1 MHz ® “RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz VBW 1 MHz 48.84 dBm
Ref -10 dBm Att 0 dB SWT 120 ms Ref -10 dBm Att 0 dB SWT 120 ms 15530000000 GHz
-10 -10
LA ] LA
LGN L PK
L g |
1
WWWW PR YOSV WSV SO Elg,
80 -80
90 -90
100 100
-110 -110
Start 12 GHz 600 MHz/ Stop 18 GHz Center 15 GHz 600 MHz/ Span 6 GHz

Date: 2.AUG.2007 09:18:28

Ch 1 12- 18 GHz horizontal polarization

Date: 1.AUG.2007 16:34:26

Ch 1 12 — 18 GHz vertical polarization
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@ Vow 1w ® Vow 1w
Ref -10 dBm “Att O dB SWT 860 ms Ref -10 dBm “Att 0 dB SWT 860 ms
-10 -10
LA] LAl
1 PK]
e an WMWY 4 A0 anahodh AN
IR T e v P R IR Siec e
-100 ~100-
Center 22.25 GHz 850 MHz/ Span 8.5 GHz Center 22.25 GHz 850 MHz/

Date: 2.AUG.2007 11:35:18 Date: 2.AUG.2007 11:21:13
Ch 1 18- 26 GHz horizontal polarization Ch 118 — 26 GHz vertical polarization

@ RBW 100 KHz Marker 1 [T1 ] ® RBW 100 kHz
VBW 300 kHz -45.08 dBm VBW 300 kHz
Ref -10 dBm “Att O dB SWT 1.1 s 10.680000000 GHz Ref -10 dBm “Att 0 dB SWT 1.1 s
-10 -10
LA] LAl
£
e A

W

-110

Start 1 GHz

-110
1.1 GHz/ Stop 12 GHz

Start 1 GHz

1.1 GHz/ Stop 12 GHz

Date: 2.AUG.2007 13:21:00 Date: 2.AUG.2007 12:14:20

%}h 6 1- 12 GHz horizontal polarization

RBW 1 MHz  Marker 1 [T1 ] @ RBW 1 MHz  Marker 1 [T1 ]
VBW 1 MHz -46.09 dBm VBW 1 MHz -47.78 dBm
Ref -10 dBm “Att O dB SWT 120 ms 17.016000000 GHz Ref -10 dBm “Att 0 dB SWT 120 ms 17.280000000 GHz
-10 -10
LA] LAl
Lo
A AT
ToF ToF
3 1
o ORI (WIS WY Vi M,A,,,N,AAp¢h-“/-«u,«/’«~<»«f”’~
!w AT
Lg -
_80 -80
~90 -0
-100 -100-
-110 -110
Start 12 GHz 600 MHz/ Stop 18 GHz Start 12 GHz 600 MHz/

Stop 18 GHz
Date: 2.AUG.2007 09:27:39

Date: 1.AUG.2007 16:41:56

Ch 6 12- 18 GHz horizontal polarization

Ch 6 12 — 18 GHz vertical polarization
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@ RBW 100 KHz Marker 1 [T1 ]

® RBW 100 kHz

Date: 2.AUG.2007 09:34:40

Ch 11 12- 18 GHz horizontal polarization

VBW 1 MHz -50.26 dBm VBW 1 MHz
Ref -10 dBm “Att O dB SWT 860 ms 22.029000000 GHz Ref -10 dBm “Att 0 dB SWT 860 ms
-10 -10
[A] [A]
5 M AR \ N i
WW’A‘WW"“M oY b Aty PR TR
-100 -100-
Center 22.25 GHz 850 MHz/ Span 8.5 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
Date: 2.AUG.2007 11:38:56 Date: 2.AUG.2007 11:11:12
Ch 6 18- 26 GHz horizontal polarization Ch 6 18 — 26 GHz vertical polarization
@ RBW 100 kHz WMarker 1 [T1 ] ® RBW 100 KHz
VBW 300 kHz -44 .63 dBm VBW 300 kHz
Ref -10 dBm “Att O dB SWT 1.1 s 10.592000000 GHz Ref -10 dBm “Att 0 dB SWT 1.1 s
-10 -10
[A] [A]
e AL NAWWW Mﬂm‘wﬁw‘”
ML’\'MW WM ok ,«qu
W
Start 1 GHz 1.1 GHz/ Stop 12 GHz Start 1 GHz 1.1 GHz/ Stop 12 GHz
Date: 2.AUG.2007 13:17:52 Date: 2.AUG.2007 12:11:00
Ch 11 1- 12 GHz horizontal polarization Ch 111 — 12 GHz vertical polarization
@ RBW 1 MHz Marker 1 [T1 ] @ RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -46.20 dBm VBW 1 MHz -47 .09 dBm
Ref -10 dBm “Att O dB SWT 120 ms 17.292000000 GHz Ref -10 dBm “Att 0 dB SWT 120 ms 17.280000000 GHz
-10 -10
[A] [A]
1 1
N WWWLM bv g AT A
(W FW
ol
-100 ~100-
Start 12 GHz 600 MHz/ Stop 18 GHz Start 12 GHz 600 MHz/

Stop 18 GHz

Date: 1.AUG.2007 16:49:52

Ch 11 12 — 18 GHz vertical polarization
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@ RBW 100 KHz Marker 1 [T1 ]

VBW 1 MHz -49.53 dBm
Ref -10 dBm Att O dB SWT 860 ms 22.505000000 GHz
-10
LA]
L PH]
A
ToF
1
v T
me
-7
80
%0
-100
-110
Center 22.25 GHz 850 MHz/ Span 8.5 GHz

Date: 2.AUG.2007 11:46:53

Ch 11 18- 26 GHz horizontal polarization

® RBW 100 kHz

VBW 1 MHz
Ref -10 dBm Att 0 dB SWT 860 ms
-10
[A]
1 PK
I
or
I M
fhenSu] v
I N e Bty
a0
90
100
110
Start 18 GHz 850 MHz/ Stop 26.5 GHz

Date: 2.AUG.2007 11:07:47

Ch 11 18 — 26 GHz vertical polarization

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
+3.3dB/-3.3 dB(18 GHz > f < 26 GHz)
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3.6  Field strength of unwanted emissions in restricted bands

Compliance standard : FCC part 15, subpart C, section 15.205(a)

Method of test ; FCC Public Notice DA 00-705

EUT config : 4 radio modules were installed, of which one was transmitting
Ambient temperature  : 24 °C

Relative humidity : 50 %

Freqguency (MHz) Peak value (dBuV/m) Average value (dBuV/m)

10680 50.12 -

11428 51.88 -
15530 46.36 -
22029 44.94 -
22505 45.67 -

Measurement uncertainty: +4.5 dB /-6.1 dB (f < 10 GHz)
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3.7  Field strength of unwanted emissions in adjacent restricted bands

Compliance standard
Method of test

FCC part 15, subpart C, section 15.205(a)
KDB Publication No. 558074 (high pass filter used at channel 11

only)
EUT config : 4 radio modules were installed, of which one was transmitting
Ambient temperature  : 24 °C
Relative humidity : 50 %
® v 0 e Vo 0 ke

Ref -10 dBm Att 0 dB SWT 12.5 s

-110
Center 2.37 GHz 5 MHz/ Span 50 MHz

Lower restricted band
Channel 1
Polarization horizontal

Ref 0 dBm

Att 20 dB SWT 6 s

-10 Offfet 10[dB

AR TOF

0 Offpet 10[dB

-100

Start 2.3716 GHz

2.34 MHz/ Stop 2.395 GHz

Lower restricted band
Channel 1
Polarization vertical

® “RBW 1 MHz
“VBW 10 Hz

Ref -10 dBm Att 0 dB SWT 12.5 s

Prggacol

-110
Center 2.494 GHz 5 MHz/ Span 50 MHz

Upper restricted band
Channel 11
Polarization horizontal

Ref -10 dBm

“RBW 1 MHz
“VBW 10 Hz
Att 0 dB SWT 12.5 s

-10 Offfet 10[dB
wn:q\nn 1

-10 Offfet 10[dB

TDF

-110

Center 2.494 GHz

5 MHz/ Span 50 MHz

Upper restricted band
Channel 11
Polarization vertical

Measurement uncertainty: +4.5 dB / -6.1 dB
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3.8 Rxspurious emissions

Compliance standard : IC RSS-Gen, section 2.3

Method of test : IC RSS-Gen, section 4.10 & 7.2.3.1
EUT config : 4 radio modules were installed
Ambient temperature  : 24 °C

Relative humidity : 50 %

Ch60.03—-1GHz Ch61-18GHz

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
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4 Emission tests 802.11g

4.1 Minimum 6 dB bandwidth

Compliance standard FCC part 15, subpart C, section 15.247 (a)(2)
Method of test ; KDB Publication No. 558074

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 1 Channel 6 Channel 11

16.87 MHz 17.13 MHz 16.93 MHz

CH 1 plot
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CH 6 plot
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Measurement uncertainty: + 23/- 23 kHz



Test results module

telefication

Page: 27 of 41
Report number: 20071410300

4.2  Peak power output

Compliance standard

Method of test

Ambient temperature

Relative humidity

Test results

FCC part 15, subpart C, section 15.247 (b)(3)
KDB Publication No. 558074 (alternative procedures)

24 °C
50 %

Channel 1 Channel 6 Channel 11
19.39 dBm 18.69 dBm 18.59 dBm
29.70dBm E.I.R.P.  29.00 dBm E.I.R.P. | 28.90 dBm E.l.R.P.

Channel 1 plot
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Channel 6 plot

Channel 11 plot
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Measurement uncertainty: +2.4/-2.7dB
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4.3  Peak power spectral density

Compliance standard  : FCC part 15, subpart C, section 15.247 (e)
Method of test : KDB Publication No. 558074

Ambient temperature  : 24 °C

Relative humidity : 50 %

Test results

Channel 1 Channel 6 Channel 11
-3.2 dBm/3 kHz -1.5 dBm/3 kHz -4.2 dBm/3 kHz
E.LLR.P. E.l.LR.P. E.l.LR.P.

Following FCC KDB Publication No. 558074, PSD Option 1, the noise power density has been
normalized to 1 Hz and corrected to 3 kHz by adding 34.8 dB (10 log(3000)).

Channel 1 plot

ANy |
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Channel 6 plot
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Measurement uncertainty: +2.4/-2.7dB
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4.4  Field strength of unwanted emissions 30 — 1000 MHz

Compliance standard : FCC part 15, subpart C, section 15.247(d)
Method of test ; ANSI C63.4-2003, sections 5.4, 8.2.3,8.2.4 & 8.3.1.2;
FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.
EUT config : 4 radio modules were installed, of which one was transmitting
Ambient temperature  : 24 °C
Relative humidity : 50 %

Test results

See section 3.4 of this report.
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4.5  Field strength of unwanted emissions > 1000 MHz

Compliance standard
Method of test

FCC part 15, subpart C, section 15.247 (d)
ANSI C63.4-2003, sections 5.5, 8.2.3,8.2.4 & 8.3.1.2;

FCC part 15, subpart A, section 15.31(m), 15.33, 15.35.

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

Test results

4 radio modules were installed, of which one was transmitting

@ “RBW 100 kHz Marker 1 [T1 ] @ “RBW 100 kHz
VBW 300 kHz 46.86 dBm VBW 300 kHz
Ref -10 dBm “Att 0 dB SWT 1.1 s 7.996000000 GHz Ref -10 dBm *Att 0 dB SWT 1.1 s
-10 -10
LA LA
LGN L PK
== g |
1
e ps iy s A}ﬁuaAﬂ~““‘”"'“”k*”"A
T e WP o
ﬂlj:J~Mrv/ fvﬂ,rJ”*”ﬂ‘J\bM\*r‘vJ“ -60 Lw&}»LM)~“vAU”‘Nﬂ\*$'
Yo M&JM
80 -80
90 -90
100 100
110 -110
Start 1 GHz 1.1 GHz/ Stop 12 GHz Start 1 GHz 1.1 GHz/ Stop 12 GHz
Date: 2.AUG.2007 13:13:42 Date: 2.AUG.2007 12:17:40
@ “RBW 1 MHz Marker 1 [T1 ] ® “RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 45.61 dBm VBW 1 MHz 45.91 dBm
Ref -10 dBm “Att 0 dB SWT 120 ms 17.568000000 GHz Ref -10 dBm “Att 0 dB SWT 120 ms 17.280000000 GHz
-10 -10
LA ] LA
LGN L PK
== g |
1 1
WMMM WWW

-110

Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 2.AUG.2007 09:21:56

Ch1 12 — 18 GHz horizontal polarization

‘;::JJ**‘“«4»*n1n««4vfur”k»JJ4-/v'”"‘W”*V

-80

-90

-100

-110

Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 1.AUG.2007 16:38:26

Ch1 12 — 18 GHz vertical polarization
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®

RBW 100 kHz
VBW 1 MHz

Ref -10 dBm “Att 0 dB SWT 860 ms
-10
1 PK]
[vAxH|
N e Aaan]
ﬂyfszvM_v,Ayuy-“«Aﬂ’k*“”“"“”MJ'L'AI“‘WV,*AAﬂVK\¢ﬁFu
-7
80
-100
110
Center 22.25 GHz 850 MHz/

Date: 2.AUG.2007 11:32:18

Span 8.5 GHz

Ch1 18 — 26 GHz horizontal polarization

®

="
3|

=
=) 3

RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -46.51 dBm
Ref -10 dBm “Att 0 dB SWT 860 ms 26.245000000 GHz
-10
1
| Y e

-80

-100

-110

Center 22.25 GHz

Date: 2.AUG.2007 11:24:15

850 MHz/

Span 8.5 GHz

Chl 18 — 26 GHz vertical polarization
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Date: 2.AUG.2007 13:23:54

%}h 6 1- 12 GHz horizontal polarization

Stop 12 GHz

@ RBW 100 KHz Marker 1 [T1 ] @ RBW 100 kHz
VBW 300 kHz -44.53 dBm VBW 300 kHz
Ref -10 dBm Att O dB SWT 1.1 s 10.438000000 GHz Ref -10 dBm Att 0 dB SWT 1.1 s
-10 -10
[A]
PN PN
] e
. or
hﬂv41-h%MifwAu foma At
YN W N DUVA il
T ’ l [t
prugndo ] ALW
e A
a0 a0
-100 ~100-
_110 “110
Start 1 GHz 1.1 GHz/

Start 1 GHz

1.1 GHz/ Stop 12 GHz

Date: 2.AUG.2007 12:17:40

RBW 1 MHz  Marker 1 [T1 ] @ RBW 1 MHz  Marker 1 [T1 ]
VBW 1 MHz -44.34 dBm VBW 1 MHz -47.12 dBm
Ref -10 dBm Att O dB SWT 120 ms 17.928000000 GHz Ref -10 dBm Att 0 dB SWT 120 ms 17.280000000 GHz
-10 -10
LAl
L PH] 1P
A A
ToF
1
N ﬂrNAAﬂvﬂnvﬂ“**“”“X \ P Tt S Y s et
N ]
i gn, |
La L
-110
Start 12 GHz

600 MHz/ Stop 18 GHz

Date: 2.AUG.2007 09:30:50

%h 6 12- 18 GHz horizontal polarization

-110

Start 12 GHz

600 MHz/ Stop 18 GHz

Date: 1.AUG.2007 16:45:58

Ch 6 12 — 18 GHz vertical polarization
RBW 100 kHz ® RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz VBW 1 MHz -50.87 dBm
Ref -10 dBm Att 0 dB SWT 860 ms Ref -10 dBm Att O dB SWT 860 ms 20.414000000 GHz
-10 -10
[A]

-100

-110

Center 22.25 GHz

850 MHz/ Span 8.5 GHz

Date: 2.AUG.2007 11:32:18

Ch 6 18- 26 GHz horizontal polarization

-100

-110

Center 22.25 GHz 850 MHz/ Span 8.5 GHz

Date: 2.AUG.2007 11:14:12

Ch 6 18 — 26 GHz vertical polarization
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@ RBW 100 KHz Marker 1 [T1 ]

@ RBW 100 kHz

Date: 2.AUG.2007 11:49:46

Ch 11 18- 26 GHz horizontal polarization

VBW 300 kHz -46.86 dBm VBW 300 kHz
Ref -10 dBm Att O dB SWT 1.1 s 7.996000000 GHz Ref -10 dBm Att O dB SWT 1.1 s
-10 -10
[A] [A]
,
P NP e s I ST
JLM’J“’“MW WMVUW ety
-100 ~100-
Start 1 GHz 1.1 GHz/ Stop 12 GHz Start 1 GHz 1.1 GHz/ Stop 12 GHz
Date: 2.AUG.2007 13:13:42 Date: 2.AUG.2007 12:11:00
Ch 11 1- 12 GHz horizontal polarization Ch 111 — 12 GHz vertical polarization
% RBW 1 MHz Marker 1 [T1 ] @ RBW 1 MHz varker 1 [T1 ]
VBW 1 MHz -45.85 dBm VBW 1 MHz -47.05 dBm
Ref -10 dBm Att O dB SWT 120 ms 17.304000000 GHz Ref -10 dBm Att O dB SWT 120 ms 17.280000000 GHz
10 -10
[A] [A]
.
e WMWMW A p M T HA A
.
Start 12 GHz 600 MHz/ Stop 18 GHz Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 2.AUG.2007 09:37:46 Date: 1.AUG.2007 16:52:46
Ch 11 12- 18 GHz horizontal polarization Ch 11 12 — 18 GHz vertical polarization
@ RBW 100 kHz WMarker 1 [T1 ] @ RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -46.69 dBm VBW 1 MHz -48.16 dBm
Ref -10 dBm Att 0 dB SWT 860 ms 26.160000000 GHz Ref -10 dBm Att O dB SWT 860 ms 23.576000000 GHz
-10 -10
[A] [A]
L 1
Aww\l««/ T it A
i Aus s R SV ATH s P A I AT
.
100 ~100-
Center 22.25 GHz 850 MHz/ Span 8.5 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz

Date: 2.AUG.2007 11:04:53

Ch 11 18 — 26 GHz vertical polarization

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
+3.3dB/-3.3 dB(18 GHz > f < 26 GHz)
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4.6  Field strength of unwanted emissions in restricted bands

Compliance standard : FCC part 15, subpart C, section 15.205(a)

Method of test : KDB Publication No. 558074

EUT config : 4 radio modules were installed, of which one was transmitting
Ambient temperature  : 24 °C

Relative humidity : 50 %

Frequency (MHz) | Peak value (dBuV/m) Average value (dBuV/m)

11516 51.00 -

20414 44.33 -

23576 47.04 -

Measurement uncertainty: +4.5 dB / -6.1 dB
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4.7

Compliance standard
Method of test

Field strength of unwanted emissions in adjacent restricted bands

FCC part 15, subpart C, section 15.205(a)
KDB Publication No. 558074(high pass filter used at channel 11

only)
EUT config 4 radio modules were installed, of which one was transmitting
Ambient temperature 24 °C
Relative humidity 50 %
@ “RBW 1 MHz @ “RBW 1 MHz
Ref -10 dBm Att 0 dB \5/5:{ ig.gzs Ref -10 dBm Att 0 dB \5/5:{ ig.gzs
-10 Offpet 10[dB h -10 Offpet 10[dB
1 PK] 1 PK]
AxH I B AXH I B
waﬂﬂ i TOF waﬂﬂ ToF
M%’Jw\\
-50 50 RS
~100: -100-
-110 -110
Center 2.37 GHz 5 MHz/ Span 50 MHz Center 2.37 GHz 5 MHz/ Span 50 MHz
Lower restricted band Lower restricted band
Channel 1 Channel 1
Polarization horizontal Polarization vertical
® “RBW 1 MHz ® “RBW 1 MHz
“VBW 10 Hz “VBW 10 Hz
Ref -10 dBm Att 0 dB SWT 12.5 s Ref -10 dBm Att 0 dB SWT 12.5 s
-10 Offpet 10[dB h -10 Offpet 10[dB
| |\
Mann' TOF Hvldﬂﬂ’ ToF
LT
-5 -50: ——
~100: -100-
-110 -110
Center 2.494 GHz 5 MHz/ Span 50 MHz Center 2.494 GHz 5 MHz/ Span 50 MHz
Upper restricted band Upper restricted band
Channel 11 Channel 11
Polarization horizontal Polarization vertical

Measurement uncertainty: +4.5 dB /-6.1 dB (f < 10 GHz)
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4.8 Rxspurious emissions

Compliance standard  : IC RSS-Gen, section 2.3

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

Relative humidity : 50 %

Ch60.03-1GHz Ch61-18GHz

Measurement uncertainty: +4.5 dB / -6.0 dB(f < 18 GHz)
+3.3dB/-3.3 dB(18 GHz > f < 26 GHz)
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Used test equipment module

Description Telef. ID Manufacturer = Model Used at par.

Spectrum Analyzer TE 00359 Hewlett Packard HP 8563E 3.1;3.2;3.3;3.4; 3.5; 3.8;
4.1;4.2;4.3;,4.4;,45;4.8;

Spectrum Analyzer TE 11125 Rohde & Schwarz FSP 40 3.5;3.6;3.7; 4.5; 4.6; 4.7

RF Pre-amplifier up to 1000 MHz TE 00098 Rohde & Schwarz ESV-Z3 3.4;4.4;

RF Pre-amplifier 1 — 20.0 GHz TE 00092 Hewlett Packard HP 8349A 3.5;3.6;3.7; 4.5; 4.6; 4.7;

RF Pre-amplifier 1 - 26.5 GHz TE 00093 Hewlett Packard HP 8449B 3.5;3.6;3.7; 4.5; 4.6; 4.7;

Anechoic chamber TE 01064 Euroshield RFD-F-100 3.4;35;3.6;3.7;4.4; 4.5;
4.6;4.7;

Biconilog antenna TE 00700 Emco 3143 3.4;4.4;

DRG Antenna 1 - 18 GHz TE 00532 Emco 3115 3.5;3.6;3.7;45;4.6; 4.7;

Horn Antenna 1 - 12 GHz TE 00602 Scientific Atlanta 12-1.7 3.5;3.6; 3.7; 4.5; 4.6; 4.7,

Horn Antenna 12 - 18 GHz TE 00607 Scientific Atlanta 12-12 3.5;3.6;3.7; 4.5; 4.6; 4.7;

Horn Antenna 18 — 26.5 GHz TE 00608 Scientific Atlanta 12A-16 3.5;3.6; 3.7; 4.5; 4.6; 4.7,

Antenna tower -- HD AS 620p 3.4;35;3.6;3.7,44;45;
4.6;4.7;

Turntable -- HD DS 412 3.4;35;3.6;3.7; 4.4, 4.5;
4.6;4.7;

Turntable controller -- HD HD 050 3.4;3.5;3.6;3.7; 4.4; 4.5;
4.6;4.7;

Attenuator TE 00500 Hewlett Packard HP 8459D 3.5;3.6;3.7; 4.5; 4.6; 4.7;

Coaxial attenuator TE 00784 Hewlett Packard HP 8491A 3.1;3.2;3.3;4.1; 4.2, 4.3;

Band reject filter TE 00932 K&L 5N45-2441/T83 | 2.1; 3.5; 3.6; 3.7; 3.8; 4.5;
4.6;4.7;4.8,;

Test receiver TE 11128 Rohde & Schwarz ESCI 2.1

Variac 5260 T1 B870900/02 2.1

Two-line V network TE 00208 Rohde & Schwarz ESH 3-75 2.1

Laptop Toshiba All

The following measurement equipment was used at TNO EPS facilities, Niekerk, The Netherlands.

Description TNO ID Manufacturer = Model Used at par.
Plastic measurement room 12636 Polyforce -- 3.4; 4.4;
Open Area Test Site 13886 Comtest -- 3.4;4.4;
Antenna mast 1- 4 m -- EMCS Japan - 3.4;4.4;
Controller antenna mast -- EMCS Japan -- 3.4;4.4;
Biconilog antenna 30 — 1000 MHz 15633 Chase CBL6111B 3.4;4.4;
EMI test receiver 15667 Rohde & Schwarz ESCS 30 3.4;4.4;
Turntable OATS 14278 Heinrich Diesel HD100 3.4;4.4;
Controller Turntable 14278 Heinrich Diesel HD100 3.4;4.4;
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Cross reference table

Transmitter

IC RSS-210 Issue 7, Annex 8 FCC 47 CFR Ch. 1 part 15, subpart C
(10-1-06 Edition)
A8.2 (a) § 15.247 (a) (2)
AB8.4 (4) § 15.247 (b) (3)
A8.2 (b) § 15.247 (e)
A8.5 § 15.247 (d)
Receiver
IC RSS-Gen Issue 2
§7.2.3 --
IC RSS-Gen Issue 2 FCC 47 CFR Ch. 1 part 15, subpart C

(10-1-06 Edition)

§7.2.2 § 15.207 (a)
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Revision history

REVISION DATE REMARKS
1.0 28 August 2007 - Addition of Xnet Raptor series variant;

- Added some clarifications to test results and EUT-setup.




