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FCC IDENTITY:
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ETRX1 Module
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ETRX1 Module
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EQUIPMENT UNDER TEST (EUT):
EQUIPMENT TYPE:
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APPLICANT'S CONTACT PERSON(s):
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EUT(s) COUNTRY OF ORIGIN:

TEST LABORATORY:

UKAS ACCREDITATION No:

TEST DATE(s)

TEST REPORT No:

RU1171/6423

APPLICANT'S SUMMARY

ETRX1 Module

ETRX1 Module

Engineering Sample

Certification

FCC RULES CFR 47, Part 15.247 June2005

COMPLIANT Yes [X]
No [1]

MANUFACTURER [
IMPORTER [
DISTRIBUTOR [
TEST HOUSE [
AGENT [
TG-PO-10197

Mr Corin Clifford

Corin.clifford@telegesis.com

TELEGESIS (UK) Ltd.
Marlow Business Centre
84 Station Road
Marlow

SL7 INX

United Kingdom

+44 1628 894347
+44 1628 894333
TELEGESIS (UK) Ltd.
United Kingdom

TRL EMC

0728

16" — 22" June 2005
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EQUIPMENT TEST / EXAMINATIONS REQUIRED

TEST/EXAMINATION RULE PART DETECTOR APPLICABILITY
Intentional Emission Frequency: 15.247(b) Peak Yes
Intentional Emission Field Strength: - - No
Intentional Emission Band Occupancy 6dB: 15.247 (a) Peak Yes
Intentional Emission ERP (mW): 15.247 (b) Peak Yes
Spurious Emissions — Conducted: 15.247 (c) Peak Yes
Spurious Emissions — Radiated <1000MHz: 15.209 Quasi Peak (n:)(t?esl)
Spurious Emissions — Radiated >1000MHz: 15.209 Average Yes
(note 1)
Spectral Power Density 15.247 (e) Peak Yes
Spurious Emissions — Power Line TX 15.207 Qxa3| Peak Yes
verage
Spurious Emissions — Power Line RX 15.207 Quasi Peak Yes
Average
Maximum Frequency of Search: 15.33 - Yes
Antenna Arrangements Integral: 15.203 - Yes
Antenna Arrangements External Connector: 15.204 - Yes
Restricted Bands 15.205 - Yes
Extrapolation Factor 15.31(f) - Yes

Note 1: The manufacturer has stated that this unit is not intended to be operated within 20cm of the body.

Emission Designator:

Duty Cycle: <100%
Transmitter bit or pulse rate and level: 38400Bps
Temperatures: Ambient (Tnom) 20°C
Supply Voltages: Vnom 3.6Vdc

Note: Vnom voltages are as stated above unless otherwise shown on the test report page

Equipment Category: Single channel [1]
Two channel
Multi-channel [X]
Channel Allocation: Narrowband [1]
Wideband X]
RU1171/6423
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TRANSMITTER TESTS

TRANSMITTER 6dB BANDWIDTH — CONDUCTED - PART 15.247(A)(2)

Ambient temperature =  20°C(<1GHz)
Relative humidity =  50% (<1GHz),
Conditions = Radio Lab
Supply voltage = 3.6V
Diagram
Analyser
EUT TRL479
Cable
TRL280
Frequency Channel Measured Bandwidth Limit
2.405MHz Bottom 1.630MHz >500kHz
2.445MHz Middle 1.690MHz >500kHz
2.480MHz Top 1.640MHz >500kHz
Notes: 1 For analyser plots see annex C
Test Method: 1 The integral antenna was replaced by a temporary antenna connector.
2 The EUT was connected to the analyser via a cable
3 The 6dB bandwidth was recorded with the EUT activity transmitting data.
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRL No EQUIPMENT
USED
SPECTRUM
ANALYSER ANRITSU MS2665C MT26089 479 X
SPECTRUM
ANALYSER MARCONI 2386/2380 152076/004 UH120
RU1171/6423 Page 6 of 64




TRANSMITTER TESTS

TRANSMITTER - MAXIMUM PEAK POWER - CONDUCTED - PART 15.247(B)(3)

Ambient temperature

Relative humidity

20°C(<1GHz)
50% (<1GHz),

Conditions Radio Lab
Supply voltage 3.6V
Diagram
Attenuator
TRL220
(if required Power Power Meter
EUT sensor TRLUH127
TRLUH179
Cable
TRL280
High Power
EUT
Frequency Peak Power | Attenuator Peak Antenna Average Limit
MHz Channel on Meter loss Power Gain Power Watts
dBm dB Watts dBi Watts
2.405 Bottom -33.18 315 0.00068 4.4 0.00187 1
2.445 Middle -33.81 315 0.00059 4.4 0.00162 1
2.480 Top -33.53 315 0.00063 4.4 0.00173 1
Low Power
EUT
Frequenc Peak Power | Attenuator Peak Antenna Average Limit
q y Channel on Meter loss Power . Power
MHz Gain mw
dBm dB mw - mw
dBi
2.405 Bottom -31.59 1.3 0.00069 4.4 0.0019 1000
2.445 Middle -31.73 1.3 0.00067 4.4 0.0018 1000
2.480 Top -31.69 1.3 0.0068 4.4 0.0019 1000
Notes: 1 Gain of antenna 4.4db declared by manufacturer.

Test Method:

A WN P

RU1171/6423

The integral antenna was replaced by a temporary antenna connector.
The EUT was connected to the power sensor via a cable and attenuator -if applicable.
The EUT was operated in transmit mode with modulation.
The level on the power meter was recorded.
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Test equipment used for Peak Power measurement:

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRL No EQUIPMENT
USED
POWER METER MARCONI 6960B 237034/001 UH127 X
POWER SENSOR MARCONI UH179 X
ATTENUATOR BIRD 8304-300-N - 220 X
RU1171/6423 Page 8 of 64




TRANSMITTER TESTS

TRANSMITTER BAND EDGE EMISSIONS — CONDUCTED - Part 15.247(D)

Ambient temperature
Relative humidity
Conditions

Supply voltage

Diagram

Test Result

= 20°C
= 55%
= Conducted — Radio Lab
= 3.6Vdc
Analyser
EUT TRL479
Cable
TRL280

Measured as compliant, see analyser plots

Notes:

Test Method:

The EUT was set in a to a transmit mode with modulation on the top and bottom
channels.

A temporary antenna connector was used to take the measurement.

See Annex D for analysers plots.

A plot covering the lowest channel and band edge was taken. A marker was set on the
peak emission of the lowest channel. The delta marker function was then used to
measure the highest out of band emissions. (If no peaks exist outside the band the level
is taken at the band edge).

A plot covering the highest channel and band edge was taken. A marker was set on the
peak emission of the highest channel. The delta marker function was then used to
measure the highest out of band emissions. (If no peaks exist outside the band the level
is taken at the band edge).

The test equipment used for the tests is shown below:

CIYPEOR | MAKER MODELNo |  SERALNe | TALMo | EQUPMENT
PO ANRITSU MS2665C MT26089 479 X
RECEIVER SO ESVS 10 825892/003 UHO4
PO MARCONI 2386/2380 152076/004 UH120
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TRANSMITTER TESTS

TRANSMITTER POWER SPECTRAL DENSITY — CONDUCTED - PART 15.247(E)

Ambient temperature =  20°C(<1GHz)
Relative humidity = 50% (<1GHz),
Conditions = Radio Lab
Supply voltage = 3.6V
Diagram
Analyser
EUT TRL479
Cable
TRL280
Channel Measured Power Limit
Frequency Spectral Density
2.405MHz Bottom -20.11dBm 8dBm
2.445MHz Middle -20.85dBm 8dBm
2.480MHz Top -23.49dBm 8dBm
Notes: 1 For analyzer plots see annex E
Test Method: 1 The integral antenna was replaced by a temporary antenna connector.
2 The EUT was connected to the analyser via a cable
3 The resolution bandwidth on the analyser was set to 3kHz and trace set to max hold.
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRL No EQUIPMENT
USED
SPECTRUM
ANALYSER ANRITSU MS2665C MT26089 479 X
SPECTRUM
ANALYSER MARCONI 2386/2380 152076/004 UH120
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TRANSMITTER TESTS

TRANSMITTER CONDUCTED SPURIOUS EMISSIONS — CONDUCTED - Part 15.247(D)

Ambient temperature = 25°C
Relative humidity = 55%
Conditions = Conducted —Radio Lab
Supply voltage = +3.6Vdc
Diagram
High pass filter
(if required)
Analyser
—
EUT I TRL479
Cable
TRL280
Top Channel
Frsgl?gr?cy FErg]c;Ezlr?:y Emission Cable loss Level Limit
(MHz) (MHz) Level (dBm) (dBm)
4959.994 -46.63 1.0 -45.63 -27.76
30 - 26000 7.440520 -56.41 2.3 -54.11 -27.76
See spectrum analyser scan plots — Annex F
Bottom Channel
Range Emission Emission Level Limit
Frequency Frequency Level Cable loss (dBm) (dBm)
(MHz) (MHz)
4809.94 -44.73 1.0 -43.73 -27.76
30 - 26000 7214.66 -57.84 23 -55.54 -27.76

See spectrum analyser scan plots — Annex F
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Notes:

Test Method:

1
2
3

During the scans the unit was operated in the following modes:
Transmitting on lowest channel with modulation
Transmitting on highest channel with modulation
Section 15.247(c) states that all spurious emissions measured within a 100kHz
bandwidth shall be attenuated by at least 20dB below the level of the highest

fundamental level measured within a 100kHz bandwidth.

Only emissions within 20dB of limit are recorded.

The EUT was connected to the analyzer using a cable and high pass filter(if required).
Frequency sweeps were performed to check for spurious emissions.

An emissions discovered were checked for compliance against the limit.

The test equipment used for the tests is shown below:

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRL No EQUIPMENT
USED
ROHDE &
RECEIVER SCHWARZ ESIB 7 100182 630
ROHDE &
RECEIVER SCHWARZ ESVS 10 825892/003 UHO4
RANGE 1 TRL 3 METRE N/A UHO06
SPECTRUM
ANALYSER ANRITSU MS2665C MT26089 479 X
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TRANSMITTER EMISSIONS — RADIATED - Part 15.247(c) and 15.209

Ambient temperature

Relative humidity

25°C
55%

Conditions Radiated OATS
Supply voltage +3.6Vdc
Spectrum EUT
Analyser ] < >
TRL479 1 metre
Horn
Bottom Channel 30MHz -26000MHz
Emission Meas. Cable Ant. Field Extrap. Result Limit
Frequency RX. loss Factor Strength Factor (LV/m) (UV/m)
(MHz) (dBuv) | (dB) (dBuvim) | (dB) H H
30MHz — 88MHz
Restricted band Note 7 100
88MHz — 216MHz
Restricted band Note 7 150
216MHz — 960MHz
Restricted band Note 7 200
960MHz — 1GHz
Restricted band Note 7 500
1GHz — 26GHz
Restricted band Note 7 500
30MHz -26GHz Note 7 -20dBc
See annex H for initial pre scan results.
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TRANSMITTER TESTS

TRANSMITTER EMISSIONS cont. — RADIATED — Part 15.247(c) and 15.209

Middle Channel 30MHz -26000MHz

Emission Meas. Cable Ant. Field Extrap. Result Limit
Frequency Rx. loss Factor Strength Factor (LV/m) (uV/m)
(MHz) (dBuv) | (dB) (dBuv/im) | (dB) H H
30MHz — 88MHz
Restricted band Note 7 100
88MHz — 216MHz
Restricted band Note 7 150
216MHz — 960MHz
Restricted band Note 7 200
960MHz — 1GHz
Restricted band Note 7 200
1GHz — 26GHz
Restricted band Note 7 200
30MHz -26GHz Note 7 -20dBc
See annex H for initial pre scan results.
Top Channel 30MHz -26000MHz
Emission Meas. Cable Ant. Field Extrap. Result Limit
Frequency Rx. loss Factor Strength Factor (LV/m) (uV/m)
(MHz) (dBuv) | (dB) (dBpvim) | (dB) H H
30MHz — 88MHz
Restricted band Note 7 100
88MHz — 216MHz
Restricted band Note 7 150
216MHz — 960MHz
Restricted band Note 7 200
960MHz — 1GHz
Restricted band Note 7 500
1GHz - 26GHz
Restricted band Note 7 500
30MHz -26GHz Note 7 -20dBc
See annex H for initial pre scan results.
RU1171/6423 Page 14 of 64




Notes:

Test Method:

~ O wWN

A WN P

During the scans the unit was operated in the following modes:
Unit operating on lowest channel
Unit operating on highest channel

R indicates frequency with a restricted band.
Initial pre scans were performed see Annex H for plots.

Emissions above 1GHz were measured with both a peak and average detectors.

Measurements <1GHz were performed at 3 meters.

Measurements >1GHz were initial performed at 0.3metres. This distance was increased

if sensitivity of analyser allowed.
Only emissions with in 20dB of limit are recorded.

As per section 15.247

Measuring distances as Notes 5 to 6 above.

EUT 0.8 metre above ground plane.

Emissions maximised by rotation of EUT, on an automatic turntable.

Raising and lowering the receiver antenna between 1m & 4m >30MHz.

Horizontal and vertical polarisations, of the receive antenna.

EUT orientation in three orthagonal planes. Maximum results recorded.

The test equipment used for the tests is shown below:

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRL No EQUIPMENT
USED
AE, LOOP, 72, ROHDE &
9kHz - 30MHz SCHWARZ HFH2 881058 - 53 07
HORN ANTENNA EMCO 3115 9010-3580 138
HORN ANTENNA EMCO 3115 9010-3581 139 X
ROHDE &
RECEIVER SCHWARZ ESHS 10 830051/001 UHO03
ROHDE &
RECEIVER SCHWARZ ESVS 10 825892/003 UHO4 X
RANGE 1 TRL 3 METRE N/A UHO06 X
AE, LOOP, 72, ROHDE &
9kHz - 30MHz SCHWARZ HFH2 881058 - 53 07
BILOG ANTENNA CHASE CBL6112 2129 UH93 X
SPECTRUM
ANALYSER MARCONI 2386/2380 152076/004 UH120 X
RU1171/6423 Page 15 of 64




RECEIVE

R TESTS

TRANSMITTER SPURIOUS EMISSIONS — RADIATED — PART 15.209

Ambient temperature =  26°C(<1GHz) 3m measurements <1GHz [X]
Relative humidity = 55% (<1GHz), 0.3m measurements >1GHz [X]
Conditions = Open Area Test Site (OATS) 3m extrapolated from 0.3m X]
Supply voltage = +3.6Vdc
Spectrum EUT
Analyser < >
TRL479 1 metre
Horn
Bottom Channel 30MHz -26000MHz
MEAS. CABLE FIELD EXTRAP. FIELD
'ESE% RX. L0SS | At r | STRENGTH | FACTOR | STRENGTH
(dBpv) (dB) (dBwm) (dB) (LV/m)
30MHz - 88MHz | Note 7
88MHz - 216MHz | Note 7
216MHz - 960MHz | Note 7
960MHz - 1GHz Note 7
1GHz - 5GHz Note 7
1.705MHz to 30MHz 30uv/im @ 30m
30MHz to 88MHz 100uV/im @ 3m
88MHz to 216MHz 150uvV/im @ 3m
Limits
216MHz to 960MHz 200pV/im @ 3m
960MHz to 1GHz 500pvV/im @ 3m
1GHz to 5GHz 500pV/im @ 3m
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Middle Channel 30MHz -26000MHz

(MHz) (dBuv) (dB) FACTOR | ™ 4Bm) (dB) (uV/m)
30MHz -  88MHz | Note 7
88MHz - 216MHz | Note 7
216MHz - 960MHz | Note 7
960MHz - 1GHz Note 7
1GHz - 5GHz Note 7
1.705MHz to 30MHz 30pv/im @ 30m
30MHz to 88MHz 100uvV/im @ 3m
o 88MHz to 216MHz 150pV/im @ 3m
Limits
216MHz to 960MHz 200pvim @ 3m
960MHz to 1GHz 500pV/im @ 3m
1GHz to 5GHz 500pV/im @ 3m
Top Channel 30MHz -26000MHz
mEQ. | e | Toss | ANT | stReNGTH | FACTOR | STRENGTH
(dBpv) (dB) (dBp/m) (dB) (Hv/m)
30MHz - 88MHz | Note 7
88MHz - 216MHz | Note 7
216MHz - 960MHz | Note 7
960MHz - 1GHz Note 7
1GHz - b5GHz Note 7
1.705MHz to 30MHz 30uv/im @ 30m
30MHz to 88MHz 100pvV/im @ 3m
o 88MHz to 216MHz 150pV/im @ 3m
Limits
216MHz to 960MHz 200pvim @ 3m
960MHz to 1GHz 500uv/im @ 3m
1GHz to 5GHz 500uvim @ 3m
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Notes:

Test Method:

~ O wWN

A WNPF

During the scans the unit was operated in the following modes

Unit operating on lowest channel

Unit operating on mid channel

Unit operating on highest channel

R indicates frequency with a restricted band.

Initial pre scans were performed see Annex | for plots.

Emissions above 1GHz were measured with both a peak and average detectors.
Measurements <1GHz were performed at 3 meters.

Measurements >1GHz were initial performed at 0.3metres. This distance was increased if
sensitivity of analyser allowed.

Only emissions with in 20dB of limit are recorded.

As per Radio — Noise Emissions, ANSI C63.4: 2003

Measuring distances as Notes 1 to 4 above

EUT 0.8 metre above ground plane

Emissions maximised by rotation of EUT, on an automatic turntable.
Raising and lowering the receiver antenna between 1m & 4m.
Horizontal and vertical polarisations, of the receive antenna.

EUT orientation in three orthagonal planes.

Maximum results recorded.

The test equipment used for the Transmitter Spurious Emissions — Radiated — Part 15.209 tests is shown overleaf:
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TYPE OF

MAKER/

ACTUAL

EQUIPMENT A MODEL No SERIAL No TRLNo | EQUIPMENT
USED
AE, LOOP, 72, ROHDE &
9kHZ - 30MHz SCHWARZ HFH2 881058 - 53 07
HORN ANTENNA EMCO 3115 9010-3580 138
HORN ANTENNA EMCO 3115 9010-3581 139 X
ROHDE &
RECEIVER JOHDES ESHS 10 830051/001 UHO3
ROHDE &
RECEIVER B ESVS 10 825892/003 UHO04 X
RANGE 1 TRL 3 METRE N/A UHO06 X
AE, LOOP, 72, ROHDE &
9kHZ - 30MHz SCHWARZ HFH2 881058 - 53 07
BILOG ANTENNA CHASE CBL6112 2129 UH93 X
SPECTRUM
AL vory MARCONI 2386/2380 152076/004 UH120 X
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TRANSMITTER TESTS

TRANSMITTER CONDUCTED EMISSIONS — AC POWER LINE Part 15.207

Ambient temperature
Relative humidity
Conditions

Supply voltage
Supply Frequency

SIGNIFICANT EMISSIONS

Transmitting Top Channel DC Volta

20°C(<1GHz),
60%(<1GHz),

Power Line Laboratory
110V AC

60Hz

e supply to EUT 3.6Vdc

MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) (dBpV)
(dBuv)
0.385 43.77 QP 58.17
0.765 39.49 QP 56.0
0.385 39.33 AV 48.17
Transmitting Bottom Channel Voltage supply to EUT 3.6Vdc
MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) (dBpV)
(dBuv)
0.385 43.77 QP L 58.17
0.765 39.49 QP L 56.0
0.385 39.33 AV L 48.17
SIGNIFICANT EMISSIONS
Receiving Voltage supply to EUT 3.6Vdc
MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) dBpV)
(dBuv)
0.385 43.77 QP 58.17
0.765 39.49 QP 56.0
0.385 39.33 AV 48.17
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SIGNIFICANT EMISSIONS

Transmitting Top Channel DC Voltage supply to EUT 2.7Vdc
MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) (dBpV)
(dBpv)
No significant emissions within 10dB of limit.
Transmitting Bottom Channel Voltage supply to EUT 2.7Vdc
MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) (dBpv)
(dBpv)
No significant emissions within 10dB of limit.
SIGNIFICANT EMISSIONS
Receiving Voltage supply to EUT 2.7Vdc
MEASUREMENT
FREQUENCY RECEIVER CONDUCTOR LIMIT
(MH2) READING DETECTOR (L or N) (dBpv)
(dBpv)
No significant emissions within 10dB of limit.
Notes: 1 See attached plots annex J (worst case 3.6Vdc)

Test Method:

1 As per Radio — Noise Emissions, ANSI C63.4: 2003

The test equipment used for the Transmitter Conducted Emissions — AC Power Line Part 15.207 test was:

CIYPEOF | JaakeRr MODELNo |  SERALNe | TALMe | EQUPMENT
RECEIVER B ESHS20 837960/003 237

LISN / AMN B ESH3-Z5 83746/010 289

RECEIVER B ESHS10 844077/019 353

RECEIVER B ESHS 10 830051/001 UHO3 X
LISN/AMN B ESH3-75 863906/018 UHO5 X
e MARCONI 2386/2380 152076/004 UH120
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ANNEX A

PHOTOGRAPHS

RU1171/6423 Page 22 of 64



PHOTOGRAPH No. 1 TEST SETUP
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PHOTOGRAPH No. 2 TRANSMITTER FRONT VIEW

l 6 , |8 O R
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PHOTOGRAPH No. 3 TRANSMITTER REAR VIEW

ERRRERELY
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PHOTOGRAPH No. 4 TRANSMITTER PCB LID REMOVED
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ANNEX B

APPLICANT'S SUBMISSION OF DOCUMENTATION LIST
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APPLICANT'S SUBMISSION OF DOCUMENTATION LIST

TCB - APPLICATION IX]
- FEE IX]
AGENT'S LETTER OF AUTHORISATION - IX]

MODEL(s) vs IDENTITY - []

ALTERNATIVE TRADE NAME DECLARATION(s) - [1

LABELLING - PHOTOGRAPHS [X]
- DECLARATION [X]
- DRAWINGS [X]
TECHNICAL DESCRIPTION - [X]
BLOCK DIAGRAMS - Tx X]
- Rx X]
- PSU [1]
- AUX [
CIRCUIT DIAGRAMS - Tx [X]
- Rx X]
- PSU [1]
- AUX [1]
COMPONENT LOCATION - TX X]
- Rx [X]
- PSU [1]
- AUX [
PCB TRACK LAYOUT - TX X]
- Rx X]
- PSU [1]
- AUX [1]
BILL OF MATERIALS - TX [X]
- Rx X]
- PSU [1]
- AUX [1]
USER INSTALLATION / OPERATING INSTRUCTIONS - X]
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ANNEX C

6 dB BANDWIDTH
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6dB Bandwidth Top Channel

OccBW:1.640 MHz
CTR:2.479970 GHz RB 100kHz# AT 10dB# Band auto
RLV:-0.10dBm VB 100kHz ST 5.0s#
5dB/ ' Tr-A
Hold P8 A .
v Y\
~J ' ~
,”‘/ \k\‘.
\

Span:5.00MHz

CF:2.480000GHz

6dB Bandwidth Middle Channel

OccBW:1.690 MHz
CTR:2.444945 GHz RB 100kHz# AT 10dB# Band auto
RLV:-0.10dBm VB 100kHz ST 5.0s#
5dB/ ‘ Tr-A
Hold 11
\
“\

Span:5.00MHz

CF:2.445000GHz

RU1171/6423
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6dB Bandwidth Bottom Channel

OccBW:1.630 MHz

CTR:2.404965 GHz RB 100kHz# AT 10dB# Band auto
RLV:-0.10dBm VB 100kHz ST 5.0s#
5dB/ 1 A
Hold 14

CF:2.405000GHz Span:5.00MHz
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ANNEX D

BAND EDGE COMPLIANCE

RU1171/6423 Page 32 of 64



Lower Band Edge

DLT: -4.48MHz

-39.59dB RB 100kHz# AT 10dB# Band auto
RLV: 0.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold 13 '

CF:2.40000GHz Span:10.0MHz

Upper Band Edge

DLT: 4.16MHz

-33.08dB RB 100kHz# AT 10dB# Band auto
RLV: 0.00dBm VB 100kHz ST 5.0s#

10dB/ j Tr-A
% H/r:\-"u—,
I A
Hold |6 Y
“
A/ N

CF:2.48350GHz Span:10.0MHz
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ANNEX E

POWER SPECTRAL DENSITY
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Power Density Top Channel

MKR: 2.479508GHz
-22.85dBm

RLV: 0.00dBm

10dB/

RB 3kHz#

AT 10dB#
VB 3kHz

Band auto
ST 5.0s#

CF:2.479700GHz

Span:1.00MHz

Power Density Middle Channel

MKR: 2.439872GHz

-20.85dBm RB 3kHz# AT 10dB# Band auto
RLV: 0.00dBm VB 3kHz ST 5.0s#
10dB/ ‘ Tr-A
Hold |4 !

CF:2.440000GHz

Span:1.00MHz

RU1171/6423

Page 35 of 64



Power Density Bottom Channel

MKR: 2.405412GHz

-20.11dBm RB 3kHz# AT 10dB# Band auto
RLV: 0.00dBm VB 3kHz ST 5.0s#
10dB/ ‘ Tr-A
Hold

ey

R, IO NEY O

CF:2.405000GHz Span:1.00MHz
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ANNEX F

SPURIOUS EMISSIONS CONDUCTED
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0 — 1GHz Low Channel

MKR: 406MHz
-65.37dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold |5
[NEVSSEY N = NN
CF:500MHz

Span:1.00GHz

1-2 GHz Low Channel

MKR: 2.406GHz

-7.67dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold P9 E
)
“\
\
\
\
Il
It ~
N \rfm«f,,r,’—,AJ,—FH",W74\_»‘»‘,_—w\" e R TS A= ——f = e
CF:2.500GHz

Span:1.00GHz
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MKR: 2.608GHz

2-3GHz Low Channel

-61.14dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold |6 '
qn'
I
I
K
I
T
I
Ik
1
|
I
[
I
LA A v ~f~/\‘3/\ﬂ‘\ﬁ¢4 -‘V:‘rﬂ»\ﬁva‘b.\, L\ Irw—‘”\‘ "V'J L M\ :v"“v'v\f_v;. [T WA i AT
CF:2.500GHz

MKR: 3.406GHz

3-4GHz Low Channel

Span:1.00GHz

-62.85dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ‘ Tr-A
Hold |5

MARAAN-ASAf N

CF:3.500GHz

RU1171/6423

Span:1.00GHz
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4-6GHZ Low Channel

MKR: 4.812GHz

-44.51dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ‘ A
Hold |5

CF:5.000GHz Span:2.00GHz

6-8GHz Low Channel

MKR: 7.216GHz

-56.57dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ‘ Tr-A
Hold |4

U

v

CF:7.000GHz Span:2.00GHz
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8-10GHz Low Channel

MKR: 9.216GHz

-55.70dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10d8/ Tr-A
Hold (4

CF:9.000GHz Span:2.00GHz

10-12GHz Low Channel

MKR: 11.216GHz

-56.13dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |4

CF:11.000GHz Span:2.00GHz
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12-14GHz Low Channel

MKR: 13.216GHz

-52.98dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |5

h = WA
NV A e N A AR

CF:13.000GHz Span:2.00GHz

14-16GHz Low Channel

MKR: 15.216GHz

-52.98dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |4

CF:15.000GHz Span:2.00GHz
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MKR: 17.216GHz
-52.57dBm
RLV: 10.00dBm

RB 100kHz#
VB 100kHz

16-18GHz Low Channel

AT 20dB#
ST 5.0s#

Band auto

10dB/

Hold |3

CF:17.000GHz

MKR: 19.216GHz
-52.13dBm
RLV: 10.00dBm

RB 100kHz#
VB 100kHz

18-20GHz Low Channel

AT 20dB#
ST 5.0s#

Span:2.00GHz

Band auto

10dB/

Hold |3

CF:19.000GHz

RU1171/6423

Span:2.00GHz
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20-22GHz Low Channel

MKR: 21.216GHz

-50.59dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |5

CF:21.000GHz Span:2.00GHz
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0 — 1GHz High Channel

MKR: 608MHz
-64.52dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ! Tr-A

Hold 13

NS

CF:500MHz

MKR: 1.608GHz

1-2 GHz Low Channel

Span:1.00GHz

-63.46dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
1008/ 1 Tr-A
Hold |4

ST

CF:1.500GHz

RU1171/6423

Span:1.00GHz
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2-3GHz High Channel

MKR: 2.608GHz

-61.14dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' 'I+r—A
Hold |6

NN A

WP

CF:2.500GHz Span:1.00GHz

3-4GHz High Channel

MKR: 3.608GHz

-63.09dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |3

A

VM e

CF:3.500GHz Span:1.00GHz
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4-6GHz High Channel

MKR: 4.964GHz

-46.82dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold |4

e ANV

NI T A U (TR
VA A AWM AN S AN ALAA NN AN Lf,“n«w LY P NPT

CF:5.000GHz Span:2.00GHz

6-8GHz High Channel

MKR: 6.964GHz

-62.83dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |3

CF:7.000GHz Span:2.00GHz
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8-10GHz High Channel

MKR: 8.964GHz

-52.88dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |7

CF:9.000GHz Span:2.00GHz

10-12GHz High Channel

MKR: 10.964GHz

-56.07dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ Tr-A
Hold (3

CF:11.000GHz Span:2.00GHz
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12-14GHz High Channel

MKR: 12.964GHz

-53.70dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ . 'I+r-A
Hold |2

N T
AN

CF:13.000GHz Span:2.00GHz

14-16GHz Low Channel

MKR: 14.964GHz

-54.59dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |4

CF:15.000GHz Span:2.00GHz
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16-18GHz High Channel

MKR: 16.964GHz

-50.77dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |8 '

N WS =T

=y - N (SPW B ke e A
(AT AV PSP I Ko TEn NV

CF:17.000GHz Span:2.00GHz

18-20GHz Low Channel

MKR: 18.964GHz

-52.550Bm RB100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ : TrA
Hold |4 ‘

CF:19.000GHz Span:2.00GHz
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20-22GHz High Channel

MKR: 21.216GHz

-50.59dBm RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 5.0s#
10dB/ ' Tr-A
Hold |5

CF:21.000GHz Span:2.00GHz
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ANNEX G

SPURIOUS EMISSIONS RADIATED (BAND EDGE)
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Low Channel Band Edge

DLT: -4.48MHz

-32.28dB RB 1MHz# AT 10dB# Band auto
RLV: 0.00dBm VB 1MHz ST 20ms
10dB/ Tr-A
Hold 636
T

nn fr A
A NA A A A

CF:2.40000GHz Span:10.0MHz

High Channel Band Edge

DLT: 4.08MHz
-29.27dB RB 1MHz# AT 10dB# Band auto
RLV: 0.00dBm VB 1MHz ST 20ms
10dB/ Tr-A
Hold 487
’fmtﬁ,ﬁ:,fL\’i
CF:2.48350GHz Span:10.0MHz
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ANNEX H

RECEIVER SPURIOUS EMISSIONS
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ANNEX |

POWER LINE CONDUCTION TRANSMITTER
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FPowerline Conduction

o7 m 2065 1308
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OpRye
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150kHz - 30MHz
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o L s
F% oy}
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0
&
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Powerline Conduction o7 AN E0ES 1325
150kHz - 30MHz

ELUT: ETRX

Hearail Tobngs

Op Gona! LISN U185, cable UH2T & Recever LHI3

COperator J Charlers

Tesi Epea: ENSSIZZ Chass B jor Varand

CammeE: it s

A o}

Sean Sl {1 Farge)
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Gtan [ Hop I B Drorfestor M-Time  Afioh Fromme Qe
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Powerdine Conduction
180kHz - 30MHZ
ELM: ETRAL
Bearnil: Tk :
Op Ceond: LIS EI4195, cable UHPE & Recetver UMD
Oyperatar; o Chasbes
Taext Bpes: ERSSUZE Slees B (o7 Wesisal]
T om high power e enannes
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= — R, ———————— T ——
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1 150RHE 208HHE
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OF 2 2005 1295
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Powerline Conduction
150kHz - 20MHz
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Powerline Conduction

150kHz - 30MHz

EUT: ETRXY

ST H Tellenia
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Dpemator. A Gharbers

Teet Bpos: ERS502 Cinan B {or Wariznd)

TA o M g DR dhiene!

S Sotings il Range)

* Frequescies —
Ezup] Binp Hep i Py Detactor
¥50kHz 30MHz EkHr i0kHz  PreAW

T P, Stanl Biop Hame

1 15T felertiyra L

Frescen Memsnsment: Debeacionn. JEF?U*.N-"

thess Time: 58 Eeah SRENGE
Gisanpes. 25
Aec Masgin o de

dBgV S50ZFROP

Bl

FlLi

g

5

40

O7 Juh 7005 1206

Revaiver Settings
M-Time  Al=n PrEamp
Slimaa:  Aaka OFF

SSIRERA

OpRge

A0

PAGE 1

RU1171/6423

RLERY

Mz

Page 60 of 64



Powerine Conduciion 07 Jir 2005 1220

150kHz - 30MHz

EUT: ETRA1

Pkl Tedepis
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ANNEX J

TEST EQUIPMENT CALIBRATION DETAILS
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TRL
Number

UHO006
UHO028
UHO029
UHO041
UH120
UH122
UH162
UH179
UH228
UH253
UH254
UH264
UH265
LO0S
LOO7
L138
L139
L176
L193
L203
L254
L280
L343

L426
L478
L479
L552

Equipment
Type

3m Range ERP
CAL

Log Periodic Ant
Bicone Antenna
Multimeter
Spectrum Analyser
Oscilloscope
ERP Cable Cal
Power Sensor
Power Sensor
1m Cable N type
1m Cable N type
CD Audio
Notch filer
CMTA
Loop Antenna
1-18GHz Horn
1-18GHz Horn
Signal Generator
Bicone Antenna
Log Periodic Ant
Signal Generator
18GHz Cable
CCIR Noise Filter
Temperature
Indicator
Signal Generator
Analyser
Signal Generator

Last Cal

Manufacturer  Calibration
TRL 01/03/05
Schwarbeck 28/04/05
Schwarbeck 27/04/05
AVOmeter 14/12/04
Marconi 15/03/05
Tektronix 07/06/05
TRL 23/05/05
Marconi 14/12/04
Marconi 17/01/05
TRL 10/01/05
TRL 10/01/05

Burosch N/A
Telonic 24/06/05
R&S 22/10/04
R&S 29/03/05
EMCO 15/04/05
EMCO 03/05/05
Marconi 31/01/05
Chase 12/10/03
Chase 21/10/03
Marconi 13/12/04
Rosenberger 10/01/05
TRL 07/06/05
Fluke 14/12/04
R&S 19/05/04
Anritsu 05/10/04
Agilent 25/04/05
RU1171/6423

Calibration
Period

12
24
24
12
12
24
12
12
12
12
12

12
12
24
24
24
12
24
24
12
12
12

12
12
12
12
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