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1. TEST PROGRAM
References
Standards : ETSI EN 301 839-1 V1.3.1

ETSI EN 301 839-2V1.2.1

ERC Recommendation 70-03
FCC RULES PART 95l

FCC RULES PART 15

FCC RULES PART 2

IC RADIO STANDARDS RSS-243

Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

Transmitter requirement:

Clause (ETSI EN 301 839-1)

Clause (FCC PART 95I)

Clause (RSS 243)

Clause (Specified low-power radio equipment (Item 8 of Article 2
Paragraph 1 of Certification Ordinance))

Test Description

TEST RESULT - Comments

Certification Ordinance) — Tolerance of occupied bandwidth

EN § 8.1 — Frequency error PASS
FCC § 95.627 (e) — Frequency stability PASS
FCC § 2.1055 — Measurements required: Frequency stability PASS
RSS § 3.3 — Frequency stability PASS
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of
Certification Ordinance) —Tolerance of frequency PASS
EN § 8.3 — Effective radiated power of the fundamental emission PASS
FCC 8§ 95.639 (f) — Maximum transmitter power PASS
FCC § 2.1046 — Measurements required: RF power output PASS
RSS § 5.4 — Maximum transmitter power PASS
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of | PASS
Certification Ordinance) — Antenna gain

EN § 8.2 — Emission bandwidth PASS
FCC 8§ 95.633 (e) — Emission bandwidth PASS
FCC § 2.1049 — Measurements required: Occupied bandwidth PASS
RSS § 3.2 — Occupied bandwidth PASS
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of PASS

EN § 8.5 — Frequency stability under low voltage conditions

N/A (EUT hermetically sealed: See last
paragraph in clause 5.2.2 of ETSI EN
301 839-1V1.3.1)

Certification Ordinance) — Limit of secondary radiated emission

EN 8§ 8.4 — Spurious emissions of transmitter PASS
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of

Certification Ordinance) — Tolerance of unwanted emission intensity PASS
FCC § 95.635 (d) — Unwanted radiation PASS
FCC § 2.1053 — Measurements required: Field strength of spurious radiation | PASS
RSS § 3.4 — Unwanted radiation PASS
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of | PASS

15.207 — Conducted emission

N/A (Equipment powered by battery)

FCC § 2.1047 — Measurements required: Modulation characteristics

PASS ( please refer to §2.1
Equipment information p.5)

FCC § 2.1057 — Frequency spectrum to be investigated

PASS (see 82.1
Equipment information p.5)
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Receiver requirement:

Page 4

Clause (ETSI EN 301 839-1)

TEST RESULT -

Clause (FCC PART 15) (only for 400MHz receiver) Comments
Clause (FCC PART 95I)

Clause (RSS 243-243)

Test Description

EN § 9.1 — Spurious radiation of receivers PASS
FCC § 15.109 — Radiated emissions PASS
RSS § 3.5 — Radiated emissions PASS
EN § 10.1 — Monitoring system threshold power level N/A
FCC § 95.627 (a)(3) — Monitoring system threshold power level N/A
RSS § 5.7.1 — Monitoring system threshold power level N/A
EN § 10.2 — Monitoring system bandwidth N/A
FCC § 95.627 (a)(1) — Monitoring system bandwidth N/A
RSS § 5.7.2 — Monitoring system bandwidth N/A
EN § 10.3.1.1 & 10.3.3.1 — Scan cycle time N/A
FCC § 95.627 (a)(2) — Scan cycle time N/A
RSS § 5.7.3 — Scan cycle time N/A
EN § 10.3.1.2 & 10.3.3.2 — Minimum channel monitoring period N/A
FCC § 95.627 (a)(2) — Minimum channel monitoring period N/A
RSS § 5.7.4 — Minimum channel monitoring period N/A
EN § 10.4 — Channel access N/A
FCC § 95.627 (a)(4) — Channel access N/A
RSS § 5.7.5 — Channel access N/A
EN § 10.5 — Discontinuation of MICS session N/A
95.627 (a)(4) — Discontinuation of MICS session N/A
RSS § 5.7.6 — Discontinuation of MICS session N/A
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification
Ordinance) — Transmission suspension function due to interruption of communications N/A
EN 8§ 10.6 — Use of pre-scanned alternate channel N/A
FCC § 95.627 (a)(5) — Use of pre-scanned alternate channel N/A
RSS § 5.7.7 — Use of pre-scanned alternate channel N/A

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
N/A: Not Applicable

N/P: Test Not Performed

Remark: The equipment is: - transmitter and receiver at 400MHz
- only receiver at 2400 MHz.
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2. EQUIPMENT DESCRIPTION

2.1. HARDWARE IDENTIFICATION

Equipment under test (EUT):

The EUT is housed in a single cabinet that cannot be readily opened because the enclosure is hermetically sealed.

Auxiliary equipment used for testing:

-Human torso simulator

-Fluid corresponding to human tissue characteristics at that frequency.
-Lead IS-1 LV

-Lead IS-1 RV

-Lead DF-1 SVC

-Lead DF-1 RV

Equipment information:

- External antenna connector: No

- Frequency band allocated: 402MHz to 405MHz

- Frequency used for test: -Fmin: 402,15MHz
-Fnom: 403,65MHz
-Fmax: 404,85MHz

- Modulation: 2 FSK

- Data rate: 200kb/s

- Number of channel: 10

- Antenna type: Integral

- Equipment intended for use as a mobile station

- Equipment designed for continuous operation

- Stand By mode: No

- Extreme temperature range: -Tmin: 25°C
-Tnom: 37°C
-Tmax: 45°C

- Source voltage: -Vnom: BOL: 3.25 V. ERI: 2.66 V. EOL: 2.5 V (Internal Battery)
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2.2. RUNNING MODE

The EUT is set in the following modes during tests:
-Permanent emission with modulation

-Permanent emission without modulation
-Permanent reception

2.3. EQUIPEMENT SET UP AND TESTING CONFIGURATION

Equipment (ULP-AMIs) intended to be implanted in a human body shall be tested in a simulated man constructed as
follows in order to simulate operation of the ULP-AMI under actual operation conditions as shown in figure A.2 of EN
301 489-1.

An appropriate simulator for testing ULP-AMI consists of a cylindrical acrylic container with an outside diameter of 300
mm, a sidewall thickness of 6 mm, and a fluid-filled height of 760 mm. It shall be filled with a material that is sufficiently
fluid that it will flow around the AIMD without any voids. The dielectric and conductivity properties of this material shall
match the dielectric and conductivity properties of human muscle tissue at 403,5 MHz (conductivity = 0,93 and relative
permittivity = 57,2). Simple saline solutions do not meet the dielectric and conductivity requirements for use as a
substitute for human tissue. All emissions measurements will be made using the above specification with the tissue
substitute material at a nominal temperature between 22 °C and 38 °C.

% \ }
T AIMD with
antenna and leads
380 mm fixed to gnd

= Cylmder filled with
tizue substitute
matsyial

For the testing, the equipment under test (EUT) was suspended in a Plexiglas torso simulator as specified above.
The simulator used was constructed in accordance with FCC 95.627(g)(3)(i), EN 301 839-1 (A.113) and EN 301 489-27
annex B.

During the test, the EUT was centred vertically in Plexiglas cylinder. The torso simulator was filled with a fluid formulated
is in accordance with the specification by using tissue material corresponding to human tissue characteristics at that
frequency. The fluid temperature was maintained between 20° to 25° C. There are also the reference for simulator fluid
(see annex 2).
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2.4, EQUIPEMENT LABELLING

2.5. EQUIPMENT MODIFICATIONS

No equipment modification has been necessary during testing.
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3.

FREQUENCY ERROR & FREQUENCY STABILITY

3.1

Test performed by
Date of test

TEST CONDITIONS

Ambient temperature : 24°C
Relative humidity 1 32%

3.2.

TEST SETUP

FCC 95.627(e)
RSS 243 83.3
ETSI EN 301 839-1 §8.1
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

: Stéphane PHOUDIAH
: 2012/03/27

The test is performed on EUT in permanent emission without modulation mode. For measurement under normal and
extreme test conditions, the Equipment Under Test is installed in the climatic chamber. A test fixture is created to
perform the measurement.

3.3.

RESULTS

Frequency: Fmin

Frequency: Fnom

Frequency: Fmax

Temperature Tmin Tnom Tmax
Power voltage: Vhom

Frequency (MHz) 402,15 402,1474 402,1502
Frequency Drift (ppm) 0 -6,46 0,49
Temperature Tmin Tnom Tmax
Power voltage: Vnom

Frequency (MHz) 403,653 403,6504 403,6522
Frequency Drift (ppm) 7,43 0,99 5,45
Temperature Tmin Tnom Tmax
Power voltage: Vhom

Frequency (MHz) 404,853 404,8538 404,852
Frequency Drift (ppm) 7,41 9,39 4,94

See graphics in annex 1

Result:
Limit:

- £ 100 ppm
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4, EFFeCTIVE RADIATED POWER, MAXIMUM TRANSMITTER POWER & ANTENNA POWER

4.1. TEST CONDITIONS

Test performed by . Stéphane PHOUDIAH
Date of test : 2012/03/26

Ambient temperature : 24°C

Relative humidity . 28%

4.2. TEST SETUP

FCC 95.639(f)

RSS 243 85.4

ETSI EN 301 839-1 §8.3

Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

The test is performed on EUT in permanent emission without modulation mode on vertically and horizontally position.
The setup is 1.5m above the ground reference plane on a wooden table. Distance between measuring antenna and the
EUT is 3 meters. The measuring antenna is in vertical and then in horizontal polarization. Measurement bandwidth was
100kHz.Continuous linear turntable azimuth search was performed with 360 degrees range.

The substitution method is used to obtain the effective isotropic radiated power and effective radiated power.
(KDB 412172 D01 Determining ERP and EIRP)

4.3. RESULTS

Frequency Generator | Cables loss [Antenna Gain EIRP EIRP ERP ERP
(MHz) (dBm) (dB) (dBi) (dBm) (LW) (dBm) (LW)
Fmin -34,6 1,6 6,6 -39,6 0,109 -41,7 0,067
Fnom -34,3 1,7 6,6 -39,2 0,120 -41,3 0,073
Fmax -35,3 1,8 6,6 -40,1 0,098 42,2 0,059

Result:

Limit: - 25uW or -16dBm
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5. EMISSION BANDWIDTH & OCCUPIED BANDWIDTH

5.1. TEST CONDITIONS

Test performed by
Date of test

Ambient temperature
Relative humidity

5.2. TEST SETUP

FCC 95.633(e)
RSS 243 §3.2
ETSI EN 301 839-1 §8.2

Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

: Stéphane PHOUDIAH
: 2012/03/28
:25°C

: 30%

The test is performed on EUT in permanent emission with modulation. the Equipment Under Test is installed in the
climatic chamber. A test fixture is created to perform the measurement. RBW was 3kHz and VBW was 10kHz. The

Emission Bandwidth is measured 20dB below the peak power.

5.3. RESULTS

Frequency Emission Occupied
(MHz) Bandwidth Bandwidth
(kHz) (kHz)
Fmin 206,9 210,18
Fnom 206,9 205,33
Fmax 206,9 203,71

See graphics in annex 1

Result:

Limit: = Shall not exceed 300kHz
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6. SPURIOUS EMISSIONS OF TRANSMITTER & TOLERANCE OF UNWANTED EMISSION INTENSITY

6.1. TEST CONDITIONS

Test performed by . Stéphane PHOUDIAH
Date of test : 2012/03/26

Ambient temperature : 23°C

Relative humidity : 30%

6.2. TEST SETUP

ETSI EN 301 839-1 §8.2
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

The test is performed on EUT in permanent emission with modulation mode.
Method of measurement

[] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

Qualification measurements on an open test site (25MHz to 200MHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 200MHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz. Measurement bandwidth was 100kHz.Continuous linear turntable azimuth search was performed
with 360 degrees range. Vertical search was performed between 1m and 4m with the measuring antenna.

The Substitution Method is applied on the maximum values observed during the azimuth and vertical search in order to
obtain the spurious radiated emission.

Qualification measurements in full anechoic chamber (200MHz to 4GH2z):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 3meters for frequency 200MHz to 4GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz. Measurement bandwidth was 100kHz for measurement below 1GHz and 1MHz for measurement
above 1GHz .Continuous linear turntable azimuth search was performed with 360 degrees range.

The Normalized Site Attenuation (NSA) is added to the maximum values observed during the azimuth search in order to
obtain the spurious radiated emission.




6.3. RESULTS

Characterization on open test site (25MHz to 200MHz):
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Vertical antenna

Operating
Frequency Measure Limit

(MHz) E.R.P (dBm) (dBm)
32.2 -65 -36
32.8 -62 -36
34.5 -63 -36
36.1 -62 -36
39 -63 -36
40 -65 -36
41.7 -66 -36
43.6 -64 -36
48 -67 -54
49.9 -66 -54
57.1 -70 -54
59 -63 -54
72 -64 -54
133 -66 -36
144.2 -67 -36
160 -69 -36
166.2 -70 -36
192 -68 -54
200 -69 -54

Horizontal antenna
Operating
Frequency Measure Limit

(MHz) E.R.P (dBm) (dBm)
40 -69 -36
49.9 -68 -54
80 -66 -36
120 -69 -36
132.2 -68 -36
156.3 -68 -36
200 -67 -54

Page 12
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Characterization in full anechoic chamber (200MHz to 4GHz):

Operating

Frequency Measure Measure
(MHz) E.R.P (dBm) E.I.LR.P (dBm)

1881,6 -57,15 -55,01
784,5 -71,28 -69,14

Result:

ETSI EN 301 839-1 §8.2

Limit: 2> 25MHz to 47MHz: -36dBm (operating)/ -57dBm (Standby)
47MHz to 74MHz: -54dBm (operating)/ -57dBm (Standby)
74MHz to 87,5MHz: -36dBm (operating)/ -57dBm (Standby)
87,5MHz to 118MHz: -54dBm (operating)/ -57dBm (Standby)
118MHz to 174MHz: -36dBm (operating)/ -57dBm (Standby)
174MHz to 230MHz: -54dBm (operating)/ -57dBm (Standby)
230MHz to 470MHz: -36dBm (operating)/ -57dBm (Standby)
470MHz to 862MHz: -54dBm (operating)/ -57dBm (Standby)
862MHz to 1GHz: -36dBm (operating)/ -57dBm (Standby)
1GHz to 4GHz: -30dBm (operating)/ -47dBm (Standby)

Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)
Limit: > -36dBm (operating)

See graphics in annex 1

Page 13
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7. UNWANTED RADIATION

7.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : 2012/03/21
Ambient temperature : 21°C

Relative humidity . 48%

7.2. TEST SETUP

FCC 95.635(d)
RSS 243 §3.4

The test is performed on EUT in permanent emission with modulation mode.
Method of measurement

[] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

Qualification measurements on an open test site (30MHz to 25GHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 25GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz . Measurement bandwidth was 100kHz and 1MHz for measurement above 1GHz.Continuous
linear turntable azimuth search was performed with 360 degrees range. Vertical and horizontal search was performed
between 1m and 4m with the measuring antenna.
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7.3. RESULTS

Out-Of-Band Emissions

Characterization on open test site (30MHz to 25GHz):

Fcc Part.15 CLASS B

SORIN

IMPLANT

MODEL : PARADYM RF DR 9550
400 Tx

7
dByvim

30MHz 100M 16Hz
Fréquence (Hz)

Limit level

* Transmitter frequency

Remark: During the Scan, no unwanted emission has been detected in the frequency range 1 GHz to 25 GHz.

Result: PASS

Limit: 2> 30MHz to 88MHz: 29.5BuV/m or 100uVv/m
88MHz to 216MHz: 33dBuV/m or 150uV/m
216MHz to 960MHz: 35.5dBuV/m or 200uV/m
Above 960MHz: 43.5dBuVv/m or 500uV/m
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In-Band Emissions

The “In band emission” is measured 20dB below the peak power. RBW=3kHz VBW=10kHz

Frequency Measure Limit
(MHz) (kHz) (kHz)
Fmin 103,5 150
Fnom 103,5 150
Fmax 103,5 150

Result:

Limit: 2> Emissions within the MEDRADIO band (402 — 405 MHz) more than 150 kHz away from the center
frequency of the spectrum the transmission is intended to occupy will be attenuated below the transmitter output power
by at least 20 dB

See graphics in annex 1

Band-Edge Emissions

The “In band emission” is measured 20dB below the peak power. RBW=3kHz VBW=10kHz

Frequency Measure Limit
(MHz) (MHz) (MHz)
Fmin 402,046 Above 401,75
Fmax 404,95 Below 405,25
Result:
Limit: 2> Emissions 250 kHz or less that are above and below the MEDRADIO band (402 — 405 MHz) will be

attenuated below the maximum permitted output power by at least 20 dB.

See graphics in annex 1
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8. RECEIVER SPURIOUS RADIATION & SECONDARY RADIATED EMISSION

8.1. TEST CONDITIONS

Test performed by . Stéphane PHOUDIAH
Date of test : 2012/03/26

Ambient temperature : 23°C

Relative humidity : 30%

8.2. TEST SETUP

ETSI EN 301 839-1 §9.1
Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

The test is performed on EUT in reception mode.
Method of measurement

[ ] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

Qualification measurements on an open test site (25MHz to 200MHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 200MHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz. Measurement bandwidth was 100kHz.Continuous linear turntable azimuth search was performed
with 360 degrees range. Vertical search was performed between 1m and 4m with the measuring antenna.

The Substitution Method is applied on the maximum values observed during the azimuth and vertical search in order to
obtain the spurious radiated emission.

Qualification measurements in full anechoic chamber (200MHz to 4GHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 3meters for frequency 200MHz to 4GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz. Measurement bandwidth was 100kHz for measurement below 1GHz and 1MHz for measurement
above 1GHz .Continuous linear turntable azimuth search was performed with 360 degrees range.

The Normalized Site Attenuation (NSA) is added to the maximum values observed during the azimuth search in order to
obtain the spurious radiated emission.




8.3. RESULTS

Characterization on open test site (25MHz to 200MHz):
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Vertical antenna

Operating
Frequency Measure Limit

(MHz) E.R.P (dBm) (dBm)
32.2 -65 -57
32.8 -64 -57
34.5 -66 -57
36.1 -65 -57
39 -67 -57
40 -65 -57
41.7 -66 -57
43.6 -64 -57
48 -67 -57
49.9 -66 -57
57.1 -66 -57
59 -67 -57
72 -68 -57
133 -66 -57
144.2 -67 -57
160 -69 -57
166.2 -70 -57
192 -68 -57
200 -69 -57

Horizontal antenna
Operating
Frequency Measure Limit

(MHz) E.R.P (dBm) (dBm)
40 -69 -57
49.9 -68 -57
80 -66 -57
120 -64 -57
132.2 -68 -57
156.3 -68 -57
200 -67 -57
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Characterization in full anechoic chamber (200MHz to 4GHz):
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Frequency Measure Measure
(MHz) E.R.P (dBm) E..LR.P (dBm)
3959,8 -59,14 -57
993,8 -70,34 -68,2
Limit: > -57dBm below 1000 MHz

-47dBm above 1000 MHz

Specified low-power radio equipment (Item 8 of Article 2 Paragraph 1 of Certification Ordinance)

Limit: =2 -54dBm

Result:

See graphics in annex 1
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9. RADIATION EMISSIONS

9.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : 2012/03/21
Ambient temperature : 21°C

Relative humidity . 48%

9.2. TEST SETUP

FCC 15.109
RSS 243 83.5

The test is performed on EUT in reception mode.
Method of measurement

[] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

Qualification measurements on an open test site (30MHz to 25GHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 25GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz . Measurement bandwidth was 100kHz and 1MHz for measurement above 1GHz.Continuous
linear turntable azimuth search was performed with 360 degrees range. Vertical and horizontal search was performed
between 1m and 4m with the measuring antenna.
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9.3. RESULTS

Characterization on open test site (30MHz to 25GHz):

Fcc Part.15 CLASS B

SORIN

IMPLANT

MODEL : PARADYM RF DR 9550
400 Rx and 2.4 Rx mode

Quasi peak measurement

Limit level

Remark: During the Scan, no radiated emission has been detected in the frequency range 1 GHz to 25 GHz.

Result: PASS

Limit: > 30MHz to 88MHz: 29.5BuV/m or 100uV/m
88MHz to 216MHz: 33dBuV/m or 150uV/m
216MHz to 960MHz: 35.5dBuV/m or 200uV/m
Above 960MHz: 43.5dBpV/m or 500pV/m
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\ 10. TEST EQUIPMENT LIST
Testl Apparatus | Trade Mark | Type |Registration number
Effective Radiated Power Of The Fundamental Emission, Maximum Transmitter Power & Antenna Power
X Full anechoic chamber SIEPEL S36 D3044019
X Logperiodic antenna AMPLIFIER RESEARCH ATR80OM6G C2040149
X EMI Test Receiver ROHDE & SCHWARZ ESMI A2642009
X Signal Generator ROHDE & SCHWARZ SMIQ03b A5442039
X Logperiodic antenna AMPLIFIER RESEARCH AT1000 C2040002
X Substitution Cable - CNJO1 A5329393
X Substitution Cable - CNS1E 04 A5329434
X Horn Antenna A.H. SYSTEMS SAS-571 C2042041
X Horn Antenna EMCO 3117 C2042031
X Dipole Antenna SCHWARZBECK VHAP C2040020
X Dipole Antenna SCHWARZBECK UHAP C2040022
Emission Bandwidth, Occupied Bandwidth, Band-Edge Emissions, In-Band Emissions

X Antenna KATHREIN - -

X Climatic Chamber SECASI Technologies SLT-34 D1024029
X Spectrum Analyser ROHDE & SCHWARZ FSL A4060032

Frequency error & Frequency stability

X Spectrum Analyser ROHDE & SCHWARZ FSL A4060032
X Antenna KATHREIN - -

X Climatic Chamber SECASI Technologies SLT-34 D1024029

Transmitter Spurious Emissions & Unwanted Emissions
X Full anechoic chamber SIEPEL S36 D3044019
X EMI Test Receiver ROHDE & SCHWARZ ESMI A2642009
X Preamplier BONN Elektronik BLNA 3018-8F30S A7080053
X Horn Antenna A.H. SYSTEMS SAS-571 C2042041
X Logperiodic antenna AMPLIFIER RESEARCH ATR80OM6G C2040149
X Signal Generator ROHDE & SCHWARZ SMR A5444002
X Signal Generator ROHDE & SCHWARZ SMIQO03b A5442039
X Dipole Antenna SCHWARZBECK VHAP C2040020
X Dipole Antenna SCHWARZBECK UHAP C2040022
X Open test site LCIE - F2000400
X EMI Test Receiver ROHDE & SCHWARZ ESU A2642018
X Preamplifier HEWLETT PACKARD 8449B A4069002
X Bilog antenna CHASE CBL 6112A C2040040
X Dipole ROHDE & SCHWARZ HUF-Z1 C2040011
X Logperiodic antenna ROHDE & SCHWARZ HL 023 A2 C2040001
X Horn antenna EMV 3115 C2040023
X Horn antenna AH SYSTEMS SAS-572 C2042026
X Horn antenna EMCO .3115 C2042016
X Signal Generator ROHDE & SCHWARZ SMP02 B2163019
X Signal Generator ROHDE & SCHWARZ SMY02 A5442014
Receiver Spurious Emissions & Radiated Emissions

X Full anechoic chamber SIEPEL S36 D3044019
X EMI Test Receiver ROHDE & SCHWARZ ESMI A2642009
X Preamplier BONN Elektronik BLNA 3018-8F30S A7080053
X Horn Antenna A.H. SYSTEMS SAS-571 C2042041
X Logperiodic antenna AMPLIFIER RESEARCH ATR80M6G C2040149
X Signal Generator ROHDE & SCHWARZ SMR A5444002
X Signal Generator ROHDE & SCHWARZ SMIQO3b A5442039
X Dipole Antenna SCHWARZBECK VHAP C2040020
X Dipole Antenna SCHWARZBECK UHAP C2040022
X Open test site LCIE - F2000400
X EMI Test Receiver ROHDE & SCHWARZ ESU A2642018
X Preamplifier HEWLETT PACKARD 8449B A4069002
X Bilog antenna CHASE CBL 6112A C2040040
X Dipole ROHDE & SCHWARZ HUF-Z1 C2040011
X Logperiodic antenna ROHDE & SCHWARZ HL 023 A2 C2040001
X Horn antenna EMV 3115 C2040023
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X Horn antenna AH SYSTEMS SAS-572 C2042026
X Horn antenna EMCO .3115 C2042016
X Signal Generator ROHDE & SCHWARZ SMP02 B2163019
11. UNCERTAINTIES CHART
Measurement Limit for

ETSI EN 300 220

uncertainties

uncertainties

(k=2) £x(dB) / (Hz) +y(dB)

TRANSMITTER REQUIREMENTS
Frequency Error +2.10°Hz +1.10" Hz
Modulation Bandwidth + 100 kHz -
Effective Radiated Power +3.9dB +6 dB
Adjacent Channel Power +1.6 dB +3dB
Spurious emissions

e Frequency < 1000 MHz +3.9dB +6 dB

e Frequency > 1000 MHz +3.1dB
Conducted power +0.6 dB +1.5dB
Spectral density in conduction +0.6 dB +1.5dB
Spurious emissions in conduction +1.6 dB +3 dB
Temperature +0.5°C +1°C
Humidity +2.5% 5%
RECEIVER REQUIREMENTS
Spurious emissions

e Frequency < 1000 MHz +3.9dB +6 dB

e Frequency > 1000 MHz +3.1dB
Spurious emissions in conduction +0.6 dB +3 dB
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\ 12.  ANNEX 1 (GRAPHS)

Frequency: Fmin
Frequency error
Temperature: Tmin
Voltage: Vhom

®

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -45.38 dBm
Ref -20.0 dBm SWT 100ms 402.150000000 MHz

IRT | 30 dBm
Max |

-40 dBm T
|

-50 dBm b

-60 dBm ' \
i }

-70 dBm 4 ]l

-80 dBm m

!l g o i

-90 dBm T - WA ' - L
| \ |.r| Ill A | ||| |r .l |
||'.." |-II II' | 'l l“'l.lll II|II|||||| [n

..II R
I'“-Illll,db' 'b é'll'll"lllllII I",,Il"'ll |'4.'1

-110 dBm

CF 402.15 MHz Span 100.0 kHz

Date: 30.MAR.2012 10:43:55
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Frequency: Fmin
Frequency error
Temperature: Thom
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -48.60 dBm
Ref -20.0 dBm SWT 100ms 402.147410000 MHz

IRT1 30 dBm
Max |

-40 dBm
| M1

-50 dBm f

-60 dBm

'70 dBm |I| T B

-80 dBm 5 x
J I| af I|

-90 dBm ||n|'n|il |I| li-!" .! I '.|"|ﬂ

| II| '|I|I II I|
40q&gmf““

|'l||“|"||||||| |I

LI
I I|"| I"|,“,,,|| |

Ta, ™y

I||I!'|
! lII |l||'|"|||||| |III N

-110 dBm

CF 402.15 MHz Span 100.0 kHz

Date: 30.MAR.2012 15:23:28
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Frequency: Fmin
Frequency error
Temperature: Tmax
Voltage: Vhom

®
RBW 1 kHz

Att 0 dB VBW 3 kHz M1[1] -46.55 dBm
Ref -20.0 dBm SWT 100ms 402.150200000 MHz

IRT1 30 dBm
Max |

-40 dBm VEl
| ¥
-50 dBm |\

-60 dBm i ||

-70 dBm . ] I'||

|'| |
| | '
| |
-80 dBm { "ml||!'| l

|
-90 dBm |"I' |"i||I I | lu,.-m i
LAY i 4
| 11! 1 || e £
I,.'FI}.IQ.Q-. <i:|||| oLy - Tk II'I Ll

-110 dBm

CF 402.15 MHz Span 100.0 kHz

Date: 30.MAR.2012 16:37:09



Frequency: Fnom
Frequency error
Temperature: Tmin
Voltage: Vhom

®

Att 0 dB
Ref -20.0 dBm

TEST REPORT N° 112624-622708-K-Cr2012-10-22

RBW 1 kHz

VBW 3 kHz M1[1] -45.29 dBm
SWT 100ms 403.652790000 MHz

IRT1 30 dBm
Max |

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

! L] 0
|||

||"I L || II||"|

-90 dBm

]
In'
[

L 'illlll ! ! I|

\ ! m" ||| I'

| ' 1% T I \
f

L, [
I T YT T T
fl, ||I|| .-l | l"u( |||

7*?#“&&@«,".,;

-110 dBm

CF 403.65 MHz Span 100.0 kHz

Date: 30.MAR.2012

10:33:10
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Frequency: Fnom
Frequency error
Temperature: Thom
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -46.90 dBm
Ref -20.0 dBm SWT 100ms 403.650400000 MHz

IRT1 30 dBm
Max |

-40 dBm
| M1

-50 dBm

-60 dBm |

-70 dBm | |

-80 dBm i
' I|-.[||.u..u|,,-.-|

N

X
"..,I“..Im nh i

f
|
90 dBm f.-|| I'!I in! l‘.

. Wl 1'“- )’ 1
I | L I.I' !

e
0P, fEeh- |

i LT I"'| %

-110 dBm

CF 403.65 MHz Span 100.0 kHz

Date: 30.MAR.2012 15:18:24
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Frequency: Fnom
Frequency error
Temperature: Tmax
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -45.52 dBm
Ref -20.0 dBm SWT 100ms 403.652200000 MHz

IRT1 30 dBm
Max |

-50 dBm lHI

-60 dBm |} |'

-70 dBm —

-80 dBm

1

||' il "| I|I

Jr ‘h“hn*"'r L l'L | 1
1L n,,'l,'l ||[ !,,“’5. I,I'||

-90 dBm

_1 dém II'II " I||||,|I lll'.l'l"ll
Pt
|'"|

-110 dBm

CF 403.65 MHz Span 100.0 kHz

Date: 30.MAR.2012 16:40:41
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Frequency: Fmax
Frequency error
Temperature: Tmin
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -45.36 dBm
Ref -20.0 dBm SWT 100ms 404.852990000 MHz

IRT1 30 dBm
Max |

-40 dBm MT
| 1
-50 dBm H

-60 dBm i I

-70 dBm —

-80 dBm 2 T

-90 dBm - o

L N L) 1 1 |l L}
a_ul-c,?'p-.d*T"m '-.,n"--.|'-|“.l"- T AN U TN

h |.'-|"'|||"-.J.|"-..|'

-110 dBm

CF 404.85 MHz Span 100.0 kHz

Date: 30.MAR.2012 10:29:33
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Frequency: Fmax
Frequency error
Temperature: Thom
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -46.40 dBm
Ref -20.0 dBm SWT 100ms 404.853790000 MHz

IRT1 30 dBm
Max |

-40 dBr|T1 M1

-50 dBm |”|

-60 dBm ! |

-70 dBm

-80 dBm - -

-90 dBm o Tt !|
" i III |
| | | h

| i nh
100 dBm-—o n!"l- T et |
N h, §) i} _
Ay e M|' | gd DM

-110 dBm

CF 404.85 MHz Span 100.0 kHz

W Ta §
A YR

Date: 30.MAR.2012 15:26:09
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Frequency: Fmax
Frequency error
Temperature: Tmax
Voltage: Vhom

RBW 1 kHz
Att 0 dB VBW 3 kHz M1[1] -45.64 dBm
Ref -20.0 dBm SWT 100ms 404.852000000 MHz

IRT1 30 dBm
Max |

| T

-50 dBm ||l||

-60 dBm r l'

-70 dBm —

-80 dBm r

1 i I
-90 dBm - ! = | lﬂ.-,,l' 3 | Ili ,I'\ll
ik 1! || ' I I |
%00dén1ﬁ ﬂlknﬁﬁj C “M ld“
- i T I IRan; v W
||' II.|II|I L III'

11
, ' gt I

'ﬁﬁ1I 11“'-.
I Wl

-110 dBm

CF 404.85 MHz Span 100.0 kHz

Date: 30.MAR.2012 16:32:02
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Spurious emissions
Operating mode
Vertical polarisation

P R R T R T R
pR— L T{ 10y Gt | AT O e Ol S
s

d&&m

0

e

fJW‘ flvo',ﬁ ,"A\‘J'”\"“'w

e v
&\ M ‘\'3».\,0*"’ "’J'H

P v

|ﬁ‘ |
‘M”} ﬂ'WWleJ‘ :
Nt

A0 ]
200MH; 15
Froquonce (MiHz)
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Spurious emissions
Operating mode
Horizontal polarisation

p— B e T T R
— 0 CTE g 0 G | AT ) e e SO
-

n,‘\ L W‘M‘ A }vw'\,fvw

m] | . M WM‘G‘\A) W

Ml W

1
200MH; 16 4542
Froquonce (Miz)
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Spurious emissions
Receiver mode
Vertical polarisation

Page 35
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Spurious emissions
Receiver mode
Horizontal polarisation

pam— TR L SR B R R Y
. B (TS0 ) i b g ¢ 4 Gt o R T e T Ryt | 04 e Db - O e S - 00w
i

-3
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Frequency: Fmin
Emission Bandwidth
Band-Edge Emissions
In-Band Emissions

®

*RBW 3 kHz
Att 0dB *VBW 10 kHz M4[1] -43.19 dBm
Ref -20.0 dBm SWT 8s 402.150000000 MHz
‘ M1[1] -64.55 dBm
{Rir 402.046500000 MHz
View | 39 dBM D2[1] -11.45 dB
| 206.900000000 kHz
-40 dBm K4—D3[1] 21.36 dB
| I o 103.500000000 kHz
-50 dBm
-60 dBm B
D1 -63.190 dBm *‘
-70 dBm }\ m IJI
02
90 e | ﬂ hl ‘n
RN ARY R
-100 dB f " § Ij'-" \UJ'U LLhJJ [TRN
PR % RO NI
i S g Y e
-110 dTm
CF 402.15 MHz Span 810.0 kHz

Date: Z9.MRR.Z01Z2 14:20:33



Frequency: Fnom

Emission Bandwidth
In-Band Emissions

®
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*RBW 3 kHz
Att 0dB *VBW 10 kHz M4[1] -43.87 dBm
Ref -20.0 dBm SWT 8s 403.653200000 MHz
‘ M1[1] -78.95 dBm
1R 403.549800000 MHz
view| 20 9BM D2[1] 0.93 dB
| 206.900000000 kHz
-40 dBm 4-D3[1] 35.08 dB
| ]f 103.500000000 kHz
-50 dBm
-60 dBm
D1 -63.870 dBm
-70 dBm
| M H 2
80 dBm Ur UL
IJ'I,»%AJ\_LJJ.IILA l"‘UJ'J'IJ-I U’lll lHUJ]M} o J-”A.leb.HJ‘l }L"Ulh,l \4”.4”
-110 dBm

Date:

CF 403.65 MHz

25 .MRR.2012

14:28:58

Span 810.0 kHz
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Frequency: Fmax
Emission Bandwidth
Band-Edge Emissions
In-Band Emission

®

*RBW 3 kHz
Att 0dB *VBW 10 kHz M4[1] -43.83 dBm
Ref -20.0 dBm SWT 8s 404.853200000 MHz
‘ M1[1] -82.63 dBm
{Rir 404.956700000 MHz
View | 39 dBM D2[1] 2.87 dB
| - 206.900000000 kHz
-40 dBm M4 D3[1] 38.80 dB
| ]X’ -103.500000000 kHz
-50 dBm
-60 dBm
D1 -63.850 dBm
-70 dBm
Dl M1
80 dBm - h
,J il
100 dB . A
i ] lx AT Pwin W JL {
110 dTm
CF 404.85 MHz Span 810.0 kHz

Date: Z9.MRR.Z01Z2 14:12:25
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Frequency: Fmin
Occupied Bandwidth

*RBW 3 kHz
Att 0dB *VBW 10 kHz M1[1] -46.23 dBm
Ref -20.0 dBm SWT 8s 402.151600000 MHz
‘ Occ Bw 210.179640719 kHz
{Rer T1[1] -85.27 dBm
View | 39 dBM 402.044910180 MHz
| T2[1] -76.94 dBm
-40 dBm ol 402.255089820 MHz
| v
-50 dBm
-60 dBm
-70 dBm F‘N\” 1
fl
-80 dBm I r
lm M m l I
IBENNE VIR LAE!
N dBrmih ) | - Mo I
100 J h ﬁl Td W uh |
Lol ) U AN L
11t 2 Lo
CF 402.15 MHz Span 810.0 kHz

Date: Z9.MRR.Z01Z2 13:45:01
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Frequency: Fnom
Occupied Bandwidth

*RBW 3 kHz
Att 0dB *VBW 10 kHz M1[1] -46.59 dBm
Ref -20.0 dBm SWT 8s 403. 650000000 MHz
‘ Occ Bw 205.329341317 kHz
1RrT T1[1] -62.83 dBm
View | 39 dBM 403.548143713 MHz
| T2[1] -61.32 dBm
-40 dBm 1 403.753473054 MHz
| Y
-50 dBm
T2
-60 dBm TJ@ I
-70 dBm
-80 dBm \ h|.| u’
-90 dE5r|r1 !J uhl Jhl‘ Al al
I
U I JH Ihb Mm e " JL1 JU ~,J1 JL i | JL Jl
" n fl i s
_ l*-]f':ﬁéj"hame gyl Wyt Lol !

CF 403.65 MHz

Date: Z9.MRR.Z01Z2 13:40:11

Span 810.0 kHz
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Frequency: Fmax
Occupied Bandwidth

*RBW 3 kHz
Att 0dB *VBW 10 kHz M1[1] -47.07 dBm
Ref -20.0 dBm SWT 8s 404.853200000 MHz
‘ Occ Bw  203.712574850 kHz
{RT T1[1] -57.63 dBm
View | 39 dBM 404.751377246 MHz
| T2[1] -57.92 dBm
-40 dBm o 404.955089820 MHz
| Y
-50 dBm
T1 T2
T i
-60 dBm
-70 dBm
-80 dBm- } |
90 dBn|’1 ) ‘
.'J h] h] u P
100 dB . H
T TRl I
_Lifiﬁm&hrhj LU-«.LA,-UJH-I-I&-"" J"-‘ﬂ.l..--"“""“l.ﬂ.r' ""Ir‘l J‘-.-.IJ'l ‘-LM- |u\.lw“1.l u.pl_|..,|||_,|_ ""'\U"IJ'-'I
CF 404.85 MHz Span 810.0 kHz

Date: Z9.MRR.Z01Z2 13:53:1%
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13.  ANNEX 2 (FLUID DATA SHEET MSL 450)

Echim idl & Famnes Enginearing &G

|en
o
o
@
la

Toughausaimsss &3, B0 Zurch, Syicra rand
Phore +41 44 385 B0, Fas +4 44 245 BT75
micakssasg com, hp vessra apasg com

Material Safety Data Sheet

1 Ildentification of the substance and of the manufacturer ! origin

HEm Erain Tissue Elmulaton Lquids B300
Heasd Tisses Simulalion Liquids HSL 175, H3L300, H3L45D, HALTSD,
H3L500
MuscCie Tissu=s Bimulation Liguids RBEL4ST ML 750, M3LS00

Type N GL AAE D50

EL AAH D17, 3L A&H 030, 5L AAH 045, BL AAR O7S, SL ANH 050
SL AMAM D45 SL AAN O7S, 3L ASMM 0SO

Series Mo HiA

Kanufachures | Srign Sonmind & Parrer Enginesricg AG
Taughaussirasse 43
BO04 Zarkch
Swliz=rand

Fhone +41 £4 385 5700, Fax =21 44 245 5773, supporiffspeag com

Use of e sunstance:
Liquid simuating piysical parameters of Brain, Head or Musde Tissue In fhe BF range bedow 2GHE.

2 Composition | Information on ingredients

The H=m |5 compos=d of the following Ingradi=nts:

HaZ Waker, 35 — 58%

Sucrose Supar, white, refined, 43 — 50%

Had Seaium Chiaride, [ —E%

Hydroxyefyi-celluicss Bedlem Viscosky (CASE SO -62-0], <0 3%

Frewenbol-07 Freszrabve: aguecus preparabon, (CASE S5385-84-3), coniaiming
S-chlono-Z-mebnyd -3 2H Hsofhlazniore and 2-methyy 302 H Hsofhlazolone,
01-0.7%

Smlweart for sately; Rafer bo fne respectye Safety Data Shest

3 Hazards identification

Eyminal k| reitant
R-phrases: IEEE rritabng o =y=s and skin
43 May cause sEnsEization by skin conbact

4 First aid measures

After skin conback Waash off with plerky of wabsr and soap
ATher mpe contact: Rins= gut wEh pl=nty of waler wiih the eysdd Redd open, call an op@ina imobogist
Afer swalowing Makz victim drink plenty of water, the mouwth should be rnsed oul several Hmes.

Do ot Indupe womling.

3 Fire-fighting measures
Mot required

& Accidental releass measures
Cio mart allow o srrber sewerage sysiem in large quantbes, ciean up a®ecied area, forsand for dsposal. The
presersaive can b= desiroyed whinh sodlumbydrogernsuiflis. Add plenty of waisr IF spllied.

T Handling and storage

Har@ing: Keep inopen contaner only for minimwer reguired Hme in oeder io avold waier evaparation.
Sloraps: Ko sp=clal measur=s agalnst fire or expiosion requined.

DoeMa T72=51 K Oyy=F Mugpn 103
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& Exposure controls | personal proteciion

Eye prof=cfion: poggles

Har profescHon: &.g. nebber or plastic glovwes

Avold conkact win skin and eyes. Wash hands a%er working with susiancs.

8 Physical and chemical properiies

Fiorm: Iquid

Colourn yadlowlsh 1o light brown, transoanent
Cadoaar: odouri=ss

pH-"alue neutral, whh bemdency 8o kower pH walues.
Ealing poink 1002

Cramesity: 1.2 - 1.4 giom3

10 Stability and reactivity

Mo hazardows decomposbon products expecied.

11 Toxicological information
Irrfistion 1o skim and eyes: Eemdency o oornoshee reacion.
In suscepiible people, senglization s posshis

12 Ecological information

Do meot allow b =rier wabsrs, wasis watsrs, or sal

In crderio avold adverse sMecks on the degradation activily of a sewsge plant Sus o B preservathie contaimed,
Ihie preserdative concentration must not =xcess Email, which up o 1000 tmes keser than the amount contained.

Corsldersbis amounts of water musst herefore b addes 1o amcunts soilzd Inlo SEWers O SasiE water,

13 Disposal considerations
Product Chemicals must be dlsposed of In compllance: wil the respecive nailonasl reguiafions.
Facking: Frodect packing miesst D disposed of In compdlancs with respect nafional regulabons.

14 Transport information

Mof subfect o tramaport regulations
Mo UM mamber s applicabds
Aold femperatures Dekow 05, Keep separabed from Toodsiuits.

13 Regulatory information

Labelling sccordicg o EC Dinschves

Symizal 1 rritam
R-phmases: e ] rrilating to =yes and skin
£3 May casse sarglitraiion by skin contack

MAK valu= for the presereaiive Is D0EmgneS3, correspomnding o a conceniration of <2Emgin*3 off the final
product.

16 Other information

" Safety refevant Information base=s on:
[1] MEDS Tor Preyenbol D7 JArLNr.: 32304878 by Sayer AG, Leverbuien, SEmmany |

Rejzaze dak 11.05_200%
Responsibie: FE2

Cewsa 772 =B Ailix Oyy=F Figa 20:

Page 44
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Schond & Fanner Engneanng AG S H e a g -
— —

Zeighausstmsse 43, BOO4 Zunch, Savizerdand
Phone +41 44 245 9700, Fax +41 84 245 5779
info@spesg, com, Mip Swwiw, 5poag com

Measurement Certificate / Material Test

ltem Name Body Tissue Simulating Liquid (SL 450)
Product No, SL AAM 045 BC-A (Charga: 120206-1)
Manu!acturer SPEAG

Measurement Method
TSL dielectric parsmeters measured using callbrated OCP probe (lype DAK). I
T Parameters
|Targat parameters as defined In the IEEE 1528 and JEC 62208 complisnce standards.
Test Condition
Ambient Condtion 22°C ; 30% humidity
TSL Temperaturea 22°C
Test Date 8-Fab-12
Additional Information
TSL Density 1.226 glom”
TSL Heat-capacity 3.001 kJ/i{kg"K)
Results -
TWaasured Tramet [ifiio Yarge! (%]
1 MHz]| HP-w [ WP sgral aops asgma) | 197 ] T
w0 | 568 [s108]0esf 582 ovsz| o7 73 a3
azs | 580 | 4844 087 | 560 09z | 02 55 225
a0 | 576 |<581| 088 f 577 083 | -09 3.8 E 00 -
203 | 74 |<amr| 0go| 576 085 | 05 28 28
ars | o7 |sam| oo | 525 oasa| -0 20 X 50
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