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1 General information

1.1 Notes

The test results of this test report relate excklgito the test item specified in 3.1.1. The CETIC ICT Services
GmbH does not assume responsibility for any comzhssand generalisations drawn from the test resuith regard to
other specimens or samples of the type of the ewiip represented by the test item. The test rapaxt only be
reproduced or published in full. Reproduction oblmation of extracts from the report requires fméor written
approval of the CETECOM ICT Services GmbH.

Test laboratory manager:

2009-09-10 Marco Bertolino

Date Name Signature
2009-09-10 Andreas Keller

Date Name Signature

Technical responsibility for area of testing:

2009-09-10 Stefan Bos

Date Name Signature
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1.2 Testing laboratory

CETECOM ICT Services GmbH

Unterttrkheimer Straf3e 6 - 10
66117 Saarbriicken

Germany

Phone: +49681598-0

Fax: +49 6815 98 - 9075
e-mail: info@ICT.cetecom.de
Internet: http://www.cetecom-ict.de

State of accreditation: DIN EN ISO/IEC 17025

DAR registration number: DAT-P-176/94-D1

Federal Motor Transport Authority (KBA)

BN )7 DAR registration number: KBA-P 00070-97

Testing location, if different from CETECOM ICT Services GmbH:

Name
Street
Town
Country :
Phone
Fax

1.3 Details of applicant

The test laboratory (area of testing) is accredite@ccording to

Name: Sony Ericsson Mobile Communications AB
Street: Mobilvagen 10

Town: 22188 Lund

Country: Sweden

Telephone: +46-46-19-3000

Fax: +46-10-800-2441

Contact: Peter Lindeborg

E-mail: peter.lindeborg@sonyericsson.com
Telephone: +46-10-802-43 68

1.4 Application details

Date of receipt of order: 2009-08-27
Date of receipt of test item: 2009-09-07

Date of start test: 2009-09-08

Date of end test: 2009-09-10

Persons(s) who have been

present during the test: -/-
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2 Test standard/s

47 CFR Part 2

47 CFR Part 22

47 CFR Part 24

RSS - 132 Issue 2

RSS - 133 Issue 5

Title 47 of the Code of Federal Regulations; Chaptd-
Federal Communications Commission
Frequency allocations and radio treaty matters; geeral rules
and regulations

Title 47 of the Code of Federal Regulations; Chaptd-
Federal Communications Commission
subchapter B - common carrier services, Part 22-Puic
mobile services

Title 47 of the Code of Federal Regulations; Chaptd-
Federal Communications Commission
subchapter B - common carrier services, Part 24-Pspnal
communications services

Spectrum Management and Telecommunications Policy -
Radio Standards Specifications
Cellular Telephones Employing New Technologies Opating
in the Bands 824-849 MHz and 869-894 MHz

Spectrum Management and Telecommunications Policy -
Radio Standards Specifications
2 GHz Personal Communication Services

2009-09-10
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3 Technical tests

3.1 Details of manufacturer

Name: Sony Ericsson Mobile Communications AB
Street: Mobilvagen 10

Town: 22188 Lund

Country: Sweden

3.1.1 Test item

Kind of test item

Mobile Phone 850/900/1800/1900/FDD1/HSPA/BT/FM-Rx

Type identification

AAD-3880049-BV

Serial Number

Radiated sample 1: CB511DN59Y
Radiated sample 2: CB511DN5MO0

Conducted sample 1: CB511DP6GL
Conducted sample 2: CB511DP6EZ

Frequency

1850.2 — 1909.8 MHz and 824.2 — 848.8 MHz

Type of modulation

GMSK; 8-PSK

Emission Designator for GSM 1900

GMSK: 275KGXW
8-PSK: 277KGTW

Emission Designator for GSM 850

GMSK: 279KGXW
8-PSK: 275KG7W

Number of channels

300 (PCS1900) and 125 (PCS850)

Antenna Type

Integrated PCB antenna
For more information — please take a look at Annex
— Photo of the EUT

Power supply (normal)

DC by battery + charger CST-15 / power supply

Output power GSM 850 / GMSK

cond.: 32.87 dBm
ERP: 32.18dBm

Output power GSM 1900 / GMSK

cond: 29.70dBm
EIRP: 28.89 dBm

Output power GSM 850 / 8-PSK

cond.: 27.93 dBm
ERP: 27.24dBm

Output power GSM 1900 / 8-PSK

cond: 25.87 dBm
EIRP: 25.26 dBm

Transmitter Spurious (worst case)

GSM 1900 2.94W /-25.32 dBm noise floor
GSM 850 2.9mW /-25.27 dBm noise floor

Receiver Spurious (worst case)

GSM 1900 46.16 dBuV/m @ 3 m noise floor
GSM 850 46.28 dBuV/m @ 3 m noise floor

FCC ID PY7A3880049
Certification No. IC 4170B-A3880049
Open Area Test Site IC No. IC 3462C-1

IC Standards

RSS132, Issue 2, RSS133, Issue 5

2009-09-10
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ATTESTATION:
DECLARATION OF COMPLIANCE:

| declare that the testing was performed or supetvby me; that the test measurements were maEdndance with
the above-mentioned Industry Canada standard(s);tlaat the equipment identified in this applicatibas been
subjected to all the applicable test conditioncHiga in the Industry Canada standards and athefrequirements of
the standard have been met.

Laboratory Manager:

2009-09-10 Marco Bertolino

Date Name Signature
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3.2 Test Setup

Hardware . AP1
R1BA022
Software TP

The radiated measurements were performed with Stedneorld wide charger.

2009-09-10 Page 8 of 80



CETECOM ICT Services GmbH

Test report no.1-1065-55-02/09

4 Statement of Compliance

No deviations from the technical specification(®€rgvascertained in the course of the tests perfhrme

4.1 Summary of Measurement Results

X No deviations from the technical specifications werascertained

] There were deviations from the technical spedifices ascertained

4.1.1 Labeling requirements

Section in .
this Report Test Name Verdict
5.1 Labeling passed
4.1.2 PCS 1900
SEETEN Test Name Verdict
this Report
5.2.1 RF Power Output passed
5.2.2 Frequency Stability passed
5.2.3 Radiated Emissions passed
5.2.4 Conducted Spurious Emissions passed
5.2.5 Block Edge Compliance passed
5.2.6 Occupied Bandwidth passed
4.1.3 GSM 850
SEETEN T Test Name Verdict
this Report
5.3.1 RF Power Output passed
5.3.2 Frequency Stability passed
5.3.3 Radiated Emissions passed
5.3.4 Conducted Spurious Emissions passed
5.3.5 Block Edge Compliance passed
5.3.6 Occupied Bandwidth passed
4.1.4 Receiver
Section in .
this Report Test Name Verdict
5.4.1 Receiver Radiated emissions passed
2009-09-10 Page 9 of 80
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5 Measurements and results

5.1 PART PCS 1900

For Part 24/22 we use the substitution method (EIA/603).

All measurements in this report are done in GSM endthe device is able to transmit data in GPRS nadsie But
because the current measurements are performedAK Pnode no other results from GPRS mode are plessithe
only different is the modulation average power,chhis 3 dB higher (by using 2 timeslots in the ). All relevant
tests have been repeated in 8-PSK Modulation if ED®de is supported.

5.1.1 RF Power Output

Reference

FCC: CFR Part 24.232, 2.1046

IC: RSS 133, Issue 4, Section 4.3
Summary:

This paragraph contains both average/peak outpuepand EIRP measurements for the mobile statioralllcases,
the peak output power is within the required mabkls(mask is specified in the JTC standards, TIA3B89 Vol. 1
Chap 7, and is no FCC requirement).

Method of Measurements:

The mobile was set up for the max. output poweh wieudo random data modulation.

The power was measured with R&S Signal Analyzex36 (peak and average)

These measurements were done at 3 frequencies,2186{r, 1880.0 MHz and 1909.8 MHz (bottom, middie aop
of operational frequency range).

2009-09-10 Page 10 of 80



CETECOM ICT Services GmbH

Test report no.1-1065-55-02/09

Limits:

Nominal Peak Output Power (dBm)

+33

In measuring transmissions in this band using &name power technique, the peak-to-average rafi)®f

the transmission may not exceed 13 dB.

Test Results: Output Power (conducted) GMSK Mode

Frequency Average Peak-to—Average
(MH2) Output Power Ratio
(dBm) (dB)
1850.2 29.37 0.20
1880.0 29.39 0.30
1909.8 29.70 0.20
Measurement uncertainty +0.5 dB
Test Results: Output Power (conducted) 8-PSK Mode
Average Peak-to-Average
Fr(e'\jrli;lcy Output Power Ratio
(dBm) (dB)
1850.2 25.74 3.20
1880.0 25.87 3.20
1909.8 25.85 3.30
Measurement uncertainty +0.5 dB

2009-09-10
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EIRP Measurements

Description:

This is the test for the maximum radiated powemftbe phone.

Rule Part 24.232(b) specifies that "Mobile/portastigtions are limited to 2 watts e.i.r.p. peak powéeand 24.232(c)
specifies that "Peak transmit power must be medswreer any interval of continuous transmission gsin
instrumentation calibrated in terms of an rms-eglgint voltage."

Measuring the EIRP of Spurious/Harmonic Emissiasiagi Substitution Method
(a) The measurements were performed with full tbatipower and modulation.

(b) Test was performed at listed 3m test sitegtistith FCC, IC).

(c) The transmitter under test was placed at teeipd height on a non-conducting turntable (80h&ight)
(d) The BICONILOG antenna (20 MHz to 1 GHz) or HORMNtenna (1 GHz to 18 GHz) was used for measuring.
(e) Load an appropriate correction factors fil&EMI Receiver for correcting the field strength reaplevel
Total Correction Factor recorded in the EMI Receweé€able Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction FarcfdB/m)

(f) Set the EMI Receiver and #2 as follows:

Center Frequency: test frequency

Resolution BW: 100 kHz

Video BW: same

Detector Mode: positive

Average: off

Span: 3 x the signal bandwidth

(g) The test antenna was lowered or raised from4lmeters until the maximum signal level was det:c

(h) The transmitter was rotated through 360 o abodrtical axis until a higher maximum signal weseived.

(i) The test antenna was lowered or raised agaim ft to 4 meters until a maximum was obtained. Tdwigl was
recorded.

(i) The recorded reading was corrected to the field strength level by adding the antenna factahle loss and
subtracting the pre-amplifier gain.

(k) The above steps were repeated with both tratemsii antenna and test receiving antenna placegkitical and
horizontal polarization. Both readings with theeamtas placed in vertical and horizontal polarizatiball be recorded.

() Repeat for all different test signal frequerscie
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Measuring the EIRP of Spurious/Harmonic Emissions ging Substitution Method

(a) Set the EMI Receiver (for measuring E-Field) &eceiver #2 (for measuring EIRP) as follows:

Center Frequency : equal to the signal source
Resolution BW 110 kHz

Video BW : same

Detector Mode . positive

Average . off

Span : 3 x the signal bandwidth

(b) Load an appropriate correction factors fil&eM| Receiver for correcting the field strength reedlevel
Total Correction Factor recorded in the EMI Receweé€able Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction Farc(dB/m)

(c) Select the frequency and E-field levels for BERRP measurements.

(d) Substitute the EUT by a signal generator ane ohthe following transmitting antennas (subsittutantenna):
DIPOLE antenna for frequency from 30-1000 MHz o®RN antenna for frequency above 1 GHz}.

(e) Mount the transmitting antenna at 1.5 meteh lfigm the ground plane.

(f) Use one of the following antenna as a receivamgenna: .DIPOLE antenna for frequency from 30018MHz or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune its elemémthe frequency as specified in the calibrati@mual.

(h) Adjust both transmitting and receiving anteima VERTICAL polarization.

(i) Tune the EMI Receivers to the test frequency.

(i) Lower or raise the test antenna from 1 to 4aretintil the maximum signal level was detected.

(k) The transmitter was rotated through 360 o albotgrtical axis until a higher maximum signal weseived.
() Lower or raise the test antenna from 1 to 4aretintil the maximum signal level was detected.

(m) Adjust input signal to the substitution antenurdil an equal or a known related level to thatedeed from the
transmitter was obtained in the test receiver.

(n) Record the power level read from the Averagedtdvieter and calculate the ERP/EIRP as follows:
P=P1-L1=(P2+L2)-L1=P3+A+L2-L1
EIRP=P+G1l=P3+L2-L1+A+G1

ERP = EIRP —2.15 dB

Total Correction factor in EMI Receiver #2 =121 + G1

Where: P: Actual RF Power fed into the substitutimtenna port after corrected.
P1: Power output from the signal generator

P2: Power measured at attenuator A input

P3: Power reading on the Average Power Meter

EIRP: EIRP after correction

ERP: ERP after correction

(o) Adjust both transmitting and receiving anteima HORIZONTAL polarization, then repeat step t)o)
(p) Repeat step (d) to (o) for different test frenecy
(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

() Actual gain of the EUT’s antenna is the diffece of the measured EIRP and measured RF powbe &F port.
Correct the antenna gain if necessary.
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Limits:

Nominal Peak Output Power (dBm)

HeE

Test Results:Output Power (radiated) GMSK Mode

Frequency (MHz) Average EIRP (dBm)
1850.2 28.89
1880.0 28.43
1909.8 27.98
Measurement uncertainty +0.5 dB

Test Results:Output Power (radiated) 8-PSK Mode

Frequency (MHz) Average EIRP (dBm)
1850.2 25.26
1880.0 24.91
1909.8 24.13
Measurement uncertainty +0.5 dB

Sample Calculation:

Freq SA_ SG Anjc. Dip.ol Cable EIRP
Reading| Setting gain gain loss Result
MHz dBpv dBm dBi dBd dB dBm
1909.8 132.3 24.6 8.4 0.0 3.3 29.7

EIRP = SG (dBm) - Cable Loss (dB) + Ant. gain (dBi)

2009-09-10
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5.1.2 Frequency Stability

Reference
FCC: CFR Part 24.235, 2.1055
IC: RSS 133, Issue 4, Section 4.2

Method of Measurement:

In order to measure the carrier frequency undectmelition of AFC lock, it is necessary to make m@aments with
the mobile station in a “call mode”. This is accdisiped with the use of a R&S CMU 200 DIGITAL
RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room tempezatur

2. Subject the mobile station to overnight soal3atC.

3. With the mobile station, powered with Vnhom, ceated to the CMU 200 and in a simulated call omoka 661
(center channel), measure the carrier frequencgs@ imeasurements should be made within 2 minutes of

powering up the mobile station, to prevent sigaificself warming.

4. Repeat the above measurements at 10 C increrfrents-30 C to +60 C. Allow at least 1 1/2 hoursegich
temperature, un-powered, before making measurements

5. Re-measure carrier frequency at room temperatitheVnom. Vary supply voltage from Vmin to Vmaix, 12 steps
re-measuring carrier frequency at each voltages®atiVVnom for 1 1/2 hours un-powered, to allow s@lf heating to
stabilize, before continuing.

6. Subject the mobile station to overnight soakéd C.

7. With the mobile station, powered with Vnhom, ceated to the CMU 200 and in a simulated call onnoka
661(center channel), measure the carrier frequéiiugse measurements should be made within 2 minfites

powering up the mobile station, to prevent sigaificself warming.

8. Repeat the above measurements at 10 C increrfrents+60 C to -30 C. Allow at least 1 1/2 hourseach
temperature, un-powered, before making measurements

9. At all temperature levels hold the temperatare/t 0.5 C during the measurement procedure.

Measurement Limit:

According to the JTC standard the frequency stghilf the carrier shall be accurate to within Oghmpof the received
frequency from the base station. This accuracyfcgent to meet Sec. 24.235, Frequency Stabilltge frequency
stability shall be sufficient to ensure that thadamental emission stays within the authorizedueagy block.
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Test Results:AFC FREQ ERROR vs. VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
) (Hz) (%) (PPm)
3.4 28 0,00000149 0,0149
3.5 32 0,00000170 0,0170
3.6 31 0,00000165 0,0165
3.7 29 0,00000154 0,0154
3.8 34 0,00000181 0,0181
3.9 27 0,00000144 0,0144
4.0 35 0,00000186 0,0186
4.1 37 0,00000197 0,0197
4.2 32 0,00000170 0,0170
4.3 38 0,00000202 0,0202
4.4 31 0,00000165 0,0165
4.5 29 0,00000154 0,0154
4.6 28 0,00000149 0,0149

Test Results:AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(G (Hz) (%) (Ppm)

-30 27 0,00000144 0,0144
-20 28 0,00000149 0,0149
-10 31 0,00000165 0,0165
+0.0 35 0,00000186 0,0186
+10 32 0,00000170 0,0170
+20 39 0,00000207 0,0207
+30 33 0,00000176 0,0176
+40 28 0,00000149 0,0149
+50 24 0,00000128 0,0128
+60 29 0,00000154 0,0154
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Frequency Error vs. Voltage
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5.1.3 Radiated Emissions

Reference
FCC: CFR Part 24.238, 2.1053
IC: RSS 133, Issue 4, Section 4.4

Measurement Procedure:

The following steps outline the procedure used &asure the radiated emissions from the mobileostatirhe site is
constructed in accordance with ANSI C63.4:2003 iregoents and is recognized by the FCC to be in ¢iamge for a
3 and a 10 meter site. The spectrum was scanned3@oMHz to the 10th harmonic of the highest fretpyegenerated
within the equipment, which is the transmitted igarthat can be as high as 1910 MHz. This was redng to 20
GHz. The resolution bandwidth is set as outlinedPart 24.238. The spectrum was scanned with thelenstation

transmitting at carrier frequencies that pertaifote, mid and high channels of the USPCS band.

The final open field emission (here 10m semi-anagcbbamber listed by FCC) test procedure is ag¥st

a) The test item was placed on a 0.8 meter highcooductive stand at a 3 meter test distance frioenréceive
antenna.

b) The antenna output was terminated in a 50 olaah. lo

¢) A double ridged waveguide antenna was placednoadjustable height antenna mast 3 meters frortetttétem for
emission measurements.

d) Detected emissions were maximized at each fre;yuby rotating the test item and adjusting theenez antenna
height and polarization. The maximum meter readivas recorded. The radiated emission measurementleof
harmonics of the transmit frequency through thehl1B&rmonic were measured with peak detector andHiz M
bandwidth. If the harmonic could not be detecteolvalthe noise floor, the ambient level was recorded

e) Now each detected emissions were substitutédebubstitution method, in accordance with the/EIA 603.

Measurement Limit:

Sec. 24.238 Emission Limits.

(a) On any frequency outside a licensee’ s frequdack (e.g. A, D, B, etc.) within the USPCS speuat, the power
of any emission shall be attenuated below the mnéttesr power (P, in Watts) by at least 43+10Log{B)

The specification that emissions shall be atteruaedow the transmitter power (P) by at least 430+og (P) dB,
translates in the relevant power range (1 to 0\)1o -13 dBm. At 1 W the specified minimum attetioa becomes
43 dB and relative to a 30 dBm (1 W) carrier becoraelimit of -13 dBm. At 0.001 W (0 dBm) the minimu
attenuation is 13 dB which again yields a limit 8 dBm. In this way a translation of the specifiwa from relative to
absolute terms is carried out.
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Measurement Results: Radiated Emissions:

Radiated emissions measurements were made one atpiper, center, and lower carrier frequenciethhefUSPCS
band (1850.2 MHz, 1880.0 MHz and 1909.8 MHz). Iswiecided that measurements at these three daedgencies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all igaifEeant spurs
occur well outside the band and no radiation was $som a carrier in one block of the USPCS bartd any of the
other blocks. The equipment must still, howevereemissions requirements with the carrier atralfjfiencies over
which it is capable of operating and it is the nfanturer's responsibility to verify this.

The final open field radiated levels are presewntethe next table.
All measurements were done in horizontal and varpiolarization; the plots show the worst case.
The plots show only the middle channel. If spuristese detected, the lowest and highest channel alereked, too.

The found values are stated in the table below.
As can be seen from this data, the emissions fhentetst item were within the specification limit.

Measurement Results:

Harmonic Tx ch.-512 Level Tx ch.-661 Level Tx ch.-810 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
2 3700.4 - 3760 - 3819.6 -
3 5550.6 - 5640 - 5729.4 -
4 7400.8 - 7520 - 7639.2 -
5 9251.0 - 9400 - 9549.0 -
6 11101.2 - 11280 - 11458.8 -
7 12951.4 - 13160 - 13368.6 -
8 14801.6 - 15040 - 15278.4 -
9 16651.8 - 16920 - 17188.2 -
10 18502.0 - 18800 - 19098.0 -
No peaks found > 20 dB below limit.
Sample calculation:
Freq SA_ SC_; An_t. Dip_oI Cable EIRP
Reading| Setting gain gain loss Result
MHz dBuVv dBm dBi dBd dB dBm
1909.8 132.3 24.6 8.4 0.0 3.3 29.7

EIRP = SG (dBm) - Cable Loss (dB) + Ant. gain (dBi)
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Channel 512 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o

-1004
2001
-30.01

£ 4001

a

2

L 5001

2

a

£ oot
7004
-80.01
90,01

| |
100M 1000M 106
Frequency / Hz
Operator: KLL Polarisation: Vertical
03:08:43 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 512 (1 GHz — 12.75 GHz), vertical polarizan

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

o
-10.01
2001
300
£ 00T
3
é -50.01
2
S
£ oot
7001
-80.01
-90.04
L t t + + + t t + + + +
106 206 306 406 506 606 706 806 206 1006 1106 1206
Frequency / Hz
Operator: KLL Polarisation: Vertical
03:11:15 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Carrier suppressed with a rejection filter
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Channel 512 (30 MHz - 1 GHz), horizontal polarizatin

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o
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-30.01
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3
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-80.01
-90.04
| |
100M 1000M 106
Frequency / Hz
Operator: KLL Polarisation: Horizontal
03:02:43 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 512 (1 GHz — 12.75 GHz), horizontal polaration

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz
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1.06 206 306 406 506 606 706 806 206 1006 1106 1206
Frequency / Hz
Operator: KLL Polarisation: Horizontal
03:06:28 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Carrier suppressed with a rejection filter
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Channel 661 (Traffic mode up to 30 MHz)

Magnetic Field Strength

FCC Part 15

— Limit FCC_magnetic

Limit corrected for 3m measurement distance —— Measurement FCC

X PK_Values_FCC
QP Values FCC
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12001

11001

10001
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80.01

7001

Amplitude / dBuVv/m

| | | |

t t t J
10K 100K 100.0K 1.0M 10.0M 100.0M
Frequency

Operator: KLL Projekt ID: 1-1065/09 -55-2

03:36:55 PM, Wednesday, September 09, 2009 EUT: AAD-3880049-BV

Channel 661 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz -1 GHz

10,04

-20.01

-30.0

-40.04

50,0

Amplitude / dBm

-60.0

70,04

-80.0

-90.0

|
s t

10.0M 100.0M 106
Frequency / Hz

Operator: KLL Polarisation: Vertical

03:14:23 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 661 (1 GHz — 12.75 GHz), vertical polarizan

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

Amplitude / dBm

Operator: KLL

| | | | | | | | |
t t t t t t t 1 1
406 5.06 6.0G 7.06 8.0G 9.06 10.06 11.06 12,06

Frequency / Hz

Polarisation: Vertical

03:16:57 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter
Channel 661 (30 MHz - 1 GHz), horizontal polarizatin
Cetecom ICT Services GmbH
FCC Part 22/24 (TX-Mode)
Radiated Emissions 25 MHz - 1 GHz
g ook
Y o e

Operator: KLL

03:19:10 PM, Wednesday, September 09, 2009

Frequency / Hz

Polarisation: Horizontal

Company: SE

f<1 GHz : RBW/VBW: 100 kHz

£ 1GHz : RBW /VBW 1 MHz
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Channel 661 (1 GHz — 12.75 GHz), horizontal polaration

Amplitude / dBm

Operator: KLL

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

| | | |
t t t t t t

106 206 3.06 4.06 506 60G 7.06

Frequency / Hz

| | |
t 1 1 1
9.06 10.06 11.06 1206

Polarisation: Horizontal

03:22:06 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter
Channel 661 (12 GHz - 25 GHz) valid for all 3 charels
® Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
Ref Lvli -25.32 dBm VvBW 1 MHz
20 dBm 17. 65330661 GHz SsSwWIr 74 s Uni t dBmrr
29 10 dB| O f set
10
O
- 10
—D1 - 13 dBm 1vA

- 20

- 30

- 40|

- 50|

- 60|

- 70

- 80

Dat e:

f<1 GHz : RBW/VBW: 100 kHz

Start 12 Gz 1.3 GHz/

10. SEP. 2009 06: 04: 58

£ 1GHz : RBW /VBW 1 MHz

Stop 25 GHz
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Channel 810 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o
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Operator: KLL Polarisation: Vertical
03:30:17 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 810 (1 GHz — 12.75 GHz), vertical polarizain

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz
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1.06 206 306 406 506 606 706 806 206 1006 1106 1206
Frequency / Hz
Operator: KLL Polarisation: Vertical
03:32:59 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Carrier suppressed with a rejection filter
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Channel 810 (30 MHz - 1 GHz), horizontal polarizatin

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

Amplitude / dBm

|

t {
10.0M 100.0M 106
Frequency / Hz

Operator: KLL Polarisation: Horizontal

03:24:53 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 810 (1 GHz — 12.75 GHz), horizontal polar&tion

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

Amplitude / dBm

| | |

t t t t t t t t t t t
1.06 206 306 406 506 606 7.06 806 906 1006 1106 1206
Frequency / Hz

Operator: KLL Polarisation: Horizontal

03:27:36 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter
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5.1.4 Conducted Spurious Emissions

Reference
FCC: CFR Part 24.238, 2.10.51
IC: RSS 133, Issue 4, Section 4.4

Measurement Procedure:

The following steps outline the procedure used ¢éasare the conducted emissions from the mobilmstat

1. Determine frequency range for measurements: RB#R 2.1057 the spectrum should be investigatenh frioe
lowest radio frequency generated in the equipmentouat least the 10th harmonic of the carrier dswy. For the
mobile station equipment tested, this equatesftecaiency range of 13 MHz to 19.1 GHz, data takemf10 MHz to

20 GHz.

2. Determine mobile station transmit frequencidglow outlines the band edge frequencies pertiteronducted
emissions testing.

USPCS Transmitter Channel Frequency:

Channel 512 1850.2 MHz
Channel 661 1880.0 MHz
Channel 810 1909.8 MHz

Measurement Limit:

(a) On any frequency outside frequency band ofUB&®CS spectrum, the power of any emission shadlttemuated
below the transmitter power (P, in Watts) by aste#3+10Log(P) dB. For all power levels +30 dBnDtdBm, this
becomes a constant specification limit of -13 dBm.

Measurement Results:

Harmonic Tx ch.-512 Level Tx ch.-661 Level Tx ch.-810 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)

2 3700.4 3760 3819.6
3 5550.6 5640 5729.4
4 7400.8 7520 7639.2
> 9251.0 No critical 9400 No critical 9549.0 No critical
6 11101.2 peaks 11280 peaks 11458.8 peaks
7 12951.4 detected. 13160 detected. 13368.6 detected.
8 14801.6 15040 15278.4
9 16651.8 16920 17188.2
10 18502.0 18800 19098.0
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Channel 512

Channel 661
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Channel 810
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5.1.5 Block Edge Compliance

Reference
FCC: CFR Part 24.238
IC: RSS 133, Issue 4, Section 6.5

Measurement Limit:

(a) On any frequency outside frequency band ofdUB®CS spectrum, the power of any emission shadlttemuated
below the transmitter power (P, in Watts) by astet3+10 Log (P) dB. For all power levels +30 dB0tdBm, this
becomes a constant specification limit of -13 dBm.
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Block 1 Channel 512

Block 6 Channel 810
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Block 1 Channel 512 (EDGE)

Block 6 Channel 810 (EDGE)

2009-09-10 Page 32 of 80



CETECOM ICT Services GmbH

Test report no.1-1065-55-02/09

5.1.6 Occupied Bandwidth

Reference
FCC: CFR Part 24.238, 2.1049
IC: RSS 133, Issue 4, Section 6.5

Occupied Bandwidth Results:

Similar to conducted emissions, occupied bandwidgasurements are only provided for selected frezjeeiin order
to reduce the amount of submitted data. Data vadeent at the extreme and mid frequencies of the &SP€tjuency
band. Table 8.2 below lists the measured 99 % pandr99.5 % occupied bandwidths. Spectrum analyirds are

included on the following pages.

Normal mode

Frequency 99% Occupied Bandwidth 99.5% Bandwidth
kHz kHz
1850.2 MHz 253 307
1880.0 MHz 275 309
1909.8 MHz 263 309
EDGE mode
Frequency 99% Occupied Bandwidth 99.5% Bandwidth
kHz kHz
1850.2 MHz 277 307
1880.0 MHz 277 305
1909.8 MHz 246 313

Part 24.238 (a) requires a measurement bandwidihlefist 1% of the occupied bandwidth. For ca.(®Blz, this
equates to a resolution bandwidth of at least Bi#. lcor this testing, a resolution bandwidth 3.&zkihs used.
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Channel 512
99% (-20 dB) Occupied Bandwidth

Channel 512
99.5% (-26 dB) Bandwidth
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Channel 661
99% (-20 dB) Occupied Bandwidth

Channel 661
99.5% (-26 dB) Bandwidth

2009-09-10 Page 35 of 80



CETECOM ICT Services GmbH

Test report no.1-1065-55-02/09

Channel 810
99% (-20 dB) Occupied Bandwidth

Channel 810
99.5% (-26 dB) Bandwidth
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Channel 512 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 512 (EDGE)
99.5% (-26 dB) Bandwidth
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Channel 661 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 661 (EDGE)
99.5% (-26 dB) Bandwidth
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Channel 810 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 810 (EDGE)
99.5% (-26 dB) Bandwidth
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5.2 PART GSM 850

5.2.1 RF Power Output

Reference

FCC: CFR Part 22.9.1.3, 2.1046

IC: RSS 132, Issue 2, Section 4.4 and 6.4
Summary:

This paragraph contains both average, peak outpuérs and EIRP measurements for the mobile stalioall cases,
the peak output power is within the required mabkls(mask is specified in the JTC standards, TIA3B89 Vol. 1
Chap 7, and is no FCC requirement).

Method of Measurements:

The mobile was set up for the max. output poweh witeudo random data modulation.
The power was measured with R&S Signal AnalyzelF36 (peak and average). These measurements weaeeatl@
frequencies, 824.2 MHz, 836.4 MHz and 848.8 MHztthn, middle and top of operational frequency range

Limits:

Nominal Peak Output Power (dBm)

+38.45

Test Results:Output Power (conducted) GMSK Mode

Frequency Average Peak—to—Average
(MH2) Output Power Ratio
(dBm) (dB)
824.2 32.87 0.20
836.4 32.51 0.20
848.8 32.38 0.20
Measurement uncertainty +0.5 dB
Test Results:Output Power (conducted) 8-PSK Mode
Frequency Average Peak—to—Average
(MH2) Output Power Ratio
(dBm) (dB)
824.2 27.93 3.10
836.4 27.82 3.20
848.8 27.58 3.30
Measurement uncertainty 0.5 dB
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ERP Measurements

Description:

This is the test for the maximum radiated powemftbe phone.

Rule Part 22.913 specifies that "Mobile/portabstiens are limited to 7 watts ERP.

Measuring the EIRP of Spurious/Harmonic Emissiasiagi Substitution Method

(a) The measurements were performed with full Riputypower and modulation.

(b) Test was performed at listed 3m test sitegtistith FCC, IC).

(c) The transmitter under test was placed at teeipd height on a non-conducting turntable (80h&ight)
(d) The BICONILOG antenna (20 MHz to 1 GHz) or HORMNtenna (1 GHz to 18 GHz) was used for measuring.
(e) Load an appropriate correction factors fil&EMI Receiver for correcting the field strength reaplevel
Total Correction Factor recorded in the EMI Receweé€able Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction FarcfdB/m)

(f) Set the EMI Receiver and #2 as follows:

Center Frequency: test frequency

Resolution BW: 100 kHz

Video BW: same

Detector Mode: positive

Average: off

Span: 3 x the signal bandwidth

(g) The test antenna was lowered or raised from4lmeters until the maximum signal level was det:c

(h) The transmitter was rotated through 360 o abodrtical axis until a higher maximum signal weseived.

(i) The test antenna was lowered or raised agaim ft to 4 meters until a maximum was obtained. Tdwel was
recorded.

(i) The recorded reading was corrected to the field strength level by adding the antenna factahle loss and
subtracting the pre-amplifier gain.

(k) The above steps were repeated with both tratemsii antenna and test receiving antenna placegkitical and
horizontal polarization. Both readings with theeamitas placed in vertical and horizontal polarizatiball be recorded.

() Repeat for all different test signal frequerscie
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Measuring the ERP of Spurious/Harmonic Emissions usg Substitution Method

(a) Set the EMI Receiver (for measuring E-Field] &eceiver #2 (for measuring ERP) as follows:

Center Frequency : equal to the signal source
Resolution BW 110 kHz

Video BW : same

Detector Mode . positive

Average . off

Span : 3 x the signal bandwidth

(b) Load an appropriate correction factors fil&eiM| Receiver for correcting the field strength reedlevel
Total Correction Factor recorded in the EMI Recewe€able Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction Farc(dB/m)

(c) Select the frequency and E-field levels for BERRP measurements.

(d) Substitute the EUT by a signal generator ane ohthe following transmitting antennas (subsittutantenna):
.DIPOLE antenna for frequency from 30-1000 MHzH®RN antenna for frequency above 1 GHz}.

(e) Mount the transmitting antenna at 1.5 metgh fiilom the ground plane.

(f) Use one of the following antenna as a receivamgenna: .DIPOLE antenna for frequency from 30018MHz or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune its elemémthe frequency as specified in the calibrati@mual.

(h) Adjust both transmitting and receiving anteima VERTICAL polarization.

(i) Tune the EMI Receivers to the test frequency.

(i) Lower or raise the test antenna from 1 to 4aretintil the maximum signal level was detected.

(k) The transmitter was rotated through 360 o albotgrtical axis until a higher maximum signal weseived.
() Lower or raise the test antenna from 1 to 4aretintil the maximum signal level was detected.

(m) Adjust input signal to the substitution antenurdil an equal or a known related level to thatedeed from the
transmitter was obtained in the test receiver.

(n) Record the power level read from the Averagedtdvieter and calculate the ERP/EIRP as follows:
P=P1-L1=(P2+L2)-L1=P3+A+L2-L1
EIRP=P+G1l=P3+L2-L1+A+G1

ERP = EIRP —2.15 dB

Total Correction factor in EMI Receiver #2 =121 + G1

Where: P: Actual RF Power fed into the substitutimtenna port after corrected.
P1: Power output from the signal generator

P2: Power measured at attenuator A input

P3: Power reading on the Average Power Meter

EIRP: EIRP after correction

ERP: ERP after correction

(o) Adjust both transmitting and receiving anteima HORIZONTAL polarization, then repeat step t)o)
(p) Repeat step (d) to (o) for different test frenecy
(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

() Actual gain of the EUT’s antenna is the diffece of the measured EIRP and measured RF powbe &F port.
Correct the antenna gain if necessary.
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Limits:

Nominal Peak Output Power (dBm)

+38.45

Test Results: Output Power (radiated) GMSK Mode

Frequency (MHz) Average (dBm)
824.2 32.18
836.4 31.78
848.8 31.07
Measurement uncertainty 0.5 dB

Test Results: Output Power (radiated) 8-PSK Mode

Frequency (MHz) Average (dBm)
824.2 27.24
836.4 27.09
848.8 26.27
Measurement uncertainty +0.5 dB
Sample calculation:
Freg SA. SC_; An_t. D|p_0| ekl ERP Substitution Antenna
Reading Setting gain gain loss
MHz dBuV dBm dBi dBd dB dBm
848.8 137.8 26.6 8.4 0.0 3.3 31.7 UHAP Schwarzb&ik 460

ERP = SG (dBm) - Cable Loss (dB) + Ant. gain (dB)
*ERP can be calculated from EIRP by subtractinggdi@ of the dipole, ERP = EIRP -2.1dBi
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5.2.2 Frequency Stability

Reference
FCC: CFR Part 22.355, 2.1055
IC: RSS 132, Issue 2, Section 4.3 and 6.3

Method of Measurement:

In order to measure the carrier frequency undectmelition of AFC lock, it is necessary to make m@aments with

the mobile station in a “call mode”. This is accdisiped with the use of a R&S CMU 200 DIGITAL
RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room tempezatur

2. Subject the mobile station to overnight soal3atC.

3. With the mobile station, powered with 3.7 Voltennected to the CMU 200 and in a simulated caltltannel 661

(centre channel), measure the carrier frequencgsd&measurements should be made within 2 minutesvedring up

the mobile station, to prevent significant self marg.

4. Repeat the above measurements at 10 C increrfrents-30 C to +60 C. Allow at least 1 1/2 hoursegich
temperature, un-powered, before making measurements

5. Re-measure carrier frequency at room temperatithrenominal 3.7 Volts. Vary supply voltage fromnimum 3.3
Volts to maximum 4.4 Volts, in 13 steps re-measwaarrier frequency at each voltage. Pause at &€ V

Volts for 1 1/2 hours un-powered, to allow any $elting to stabilize, before continuing.

6. Subject the mobile station to overnight soakéi C.

7. With the mobile station, powered with 3.7 Volkkgnnected to the CMU 200 and in a simulated calcbannel
661(center channel), measure the carrier frequertoyse measurements should be made within 2 mionfifgswvering
up the mobile station, to prevent significant sedirming.

8. Repeat the above measurements at 10 C increrfiemis+60 C to -30 C. Allow at least 1 1/2 hourseaich
temperature, un-powered, before making measurements

9. At all temperature levels hold the temperatare/t 0.5 C during the measurement procedure.

Measurement Limit:

According to the JTC standard the frequency stghilf the carrier shall be accurate to within Oghmpof the received
frequency from the base station. This accuracyifcgent to meet Sec. 22.355, Frequency Stabilithie frequency
stability shall be sufficient to ensure that thedamental emission stays within the authorizedueegy block. This
transceiver is specified to operate with an inpitage of between 3.3 V dc and 4.4 V dc, with a maivoltage of 3.7
V dc.
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Measurement Results AFC FREQ ERROR vs. VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
V) (Hz) (%) (Ppm)
3.4 23 0,00000000 0,0000
35 21 0,00000000 0,0000
3.6 19 0,00000275 0,0275
3.7 20 0,00000251 0,0251
3.8 17 0,00000227 0,0227
3.9 23 0,00000239 0,0239
4.0 19 0,00000203 0,0203
4.1 14 0,00000275 0,0275
4.2 16 0,00000227 0,0227
4.3 20 0,00000167 0,0167
4.4 21 0,00000191 0,0191
4.5 23 0,00000239 0,0239
4.6 26 0,00000251 0,0251

Measurement ResultsAFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(C) (Hz) (%) (ppm)

-30 21 0,00000251 0,0251
-20 20 0,00000239 0,0239
-10 22 0,00000263 0,0263
+0.0 21 0,00000251 0,0251
+10 21 0,00000251 0,0251
+20 19 0,00000227 0,0227
+30 23 0,00000275 0,0275
+40 14 0,00000167 0,0167
+50 17 0,00000203 0,0203
+60 23 0,00000275 0,0275
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Frequency Error vs. Voltage
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5.2.3 Radiated Emissions

Reference
FCC: CFR Part 22.917, 2.1053
IC: RSS 132, Issue 2, Section 4.5 and 6.5

Measurement Procedure:

The following steps outline the procedure used &asure the radiated emissions from the mobileostatirhe site is
constructed in accordance with ANSI C63.4:2003 iregoents and is recognized by the FCC to be in ¢iamge for a
3 and al0 meter site. The spectrum was scanned3okHz to the 10th harmonic of the highest frequegenerated
within the equipment, which is the transmitted igarthat can be as high as 848.8 MHz. This wasdedrup to 12
GHz. The resolution bandwidth is set as outlinedPart 22.917. The spectrum was scanned with thelenstation
transmitting at carrier frequencies that pertaifote, mid and high channels of the USPCS band.

The final open field emission (here 10m semi-anacbbamber listed by FCC) test procedure is as¥st

a) The test item was placed on a 0.8 meter highcooductive stand at a 3 meter test distance frioenréceive
antenna.

b) The antenna output was terminated in a 50 ofaah. lo

¢) A double ridged wave guide antenna was placeanoadjustable height antenna mast 3 meters frertest item for
emission measurements.

d) Detected emissions were maximized at each freyuby rotating the test item and adjusting theenez antenna
height and polarization. The maximum meter readivas recorded. The radiated emission measurementleof
harmonics of the transmit frequency through thehl1B&rmonic were measured with peak detector andHiz M
bandwidth. If the harmonic could not be detecteovalihe noise floor, the ambient level was recordéd equivalent
power into a dipole antenna was calculated fromfidld intensity levels measured at 3 meters usheg equation
shown below:

e) Now each detected emissions were substitutédebgubstitution method, in accordance with the/EIA 603.

Measurement Limit:

Sec. 22.917 Emission Limits.

(a) On any frequency outside a licensee’ s frequdack (e.g. A, D, B, etc.) within the USPCS speuat, the power
of any emission shall be attenuated below the tn#ttey power (P, in Watts) by at least 43+10Log(fB. The
specification that emissions shall be attenuatdéaMvbthe transmitter power (P) by at least 43 +d@ (P) dB, translates
in the relevant power range (1 to 0.001 W) to -BBd At 1 W the specified minimum attenuation becem& dB and
relative to a 30 dBm (1 W) carrier becomes a liofitl3 dBm. At 0.001 W (0 dBm) the minimum attenoatis 13 dB
which again yields a limit of -13 dBm. In this waytranslation of the specification from relativeaiosolute terms is
carried out.
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Measurement Results:

Radiated emissions measurements were made onhe aipper, center, and lower carrier frequenciethefUSPCS
band (824.2 MHz, 836.4 MHz and 848.8 MHz). It wa=ided that measurements at these three carrigueneies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all ifpaifeant spurs
occur well outside the band and no radiation was $eom a carrier in one block of the USPCS band any of the
other blocks. The equipment must still, howeveretemissions requirements with the carrier atralfjfiencies over
which it is capable of operating and it is the nfanturer's responsibility to verify this.

The final open field radiated levels are preseotethe next pages.

All measurements were done in horizontal and varpolarization; the plots show the worst case.

The plots show only the middle channel. If spurietese detected, the lowest and highest channel alereked, too.
The found values are stated in the table below.

As can be seen from this data, the emissions fhentetst item were within the specification limit.

Harmonic Tx ch.-128 Level Tx ch.-189 Level Tx ch.-251 Level
Freqg. (MHz) (dBm) Freqg. (MHz) (dBm) Freq. (MHz) (dBm)

2 1648.4 1672.8 1697.6
3 2472.6 2509.2 2546.4
4 3296.8 3345.6 3395.2
> 4121.0 No critical 4182.0 No critical 4244.0 | No critical
6 4945.2 peaks 5018.4 peaks 5092.8 peaks
7 5769.4 detected. 5854.8 detected. 5941.6 detected.
8 6593.6 6691.2 6790.4
9 7417.8 7527.6 7639.2
10 8242.0 8364.0 8488.0

Sample calculation:

Freg SA. S(_3 An_t. D'p.()l Celdle ERP Substitution Antenna
Reading| Setting gain gain loss

MHz dBpVv dBm dBi dBd dB dBm

848.8 137.8 26.6 8.4 0.0 3.3 31.7 UHAP Schwarzh®ik 460

ERP = SG (dBm) - Cable Loss (dB) + Ant. gain (dB)
*ERP can be calculated from EIRP by subtractinggdi@ of the dipole, ERP = EIRP -2.1dBi
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Channel 128 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

Amplitude / dBm

|

t {
10.0M 100.0M 106
Frequency / Hz

Operator: KLL Polarisation: Vertical

01:48:31 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 128 (1 GHz — 12.75 GHz), vertical polarizain

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

o
-10.01
2001
-30.01
£ 4001
2
E -50.01
2
=
£ oot
7001
-80.01
-90.04
X t t t + + t t + + + t
1.06 206 306 406 506 606 706 806 206 1006 1106 1206
Frequency / Hz
Operator: KLL Polarisation: Vertical
01:51:01 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 128 (30 MHz - 1 GHz), horizontal polarizatin

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o
-10.01
2001
3001
£ 00T
3
é -50.04
2
S
£ oot
7001
-80.01
-90.04
. + |
10.0M 100.0M 106
Frequency / Hz
Operator: KLL Polarisation: Horizontal
01:57:05 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 128 (1 GHz — 12.75 GHz), horizontal polar&ion

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

o

-10.01
2001
-30.01

£ 400

2

é 5001

2

2

£ oot
7001
-80.04
-90.04

| | | | | | | | | | |
X t t t t t t t t t t t
106 206 306 406 506 606 706 806 206 1006 11.06 12.06
Frequency / Hz
Operator: KLL Polarisation: Horizontal
01:59:35 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 189 (Traffic mode up to 30 MHz)

Magnetic Field Strength

FCC Part 15 — Limit FCC_magnetic

— Measurement FCC
X PK_Values FCC
QP Values FCC

Limit corrected for 3m measurement distance

1300

1200

11001

1000

9001

8001

7001

Amplitude / dBuv/m

60.01

5004

4001

3004+

| | | |
X t t t J

10K 10.0K 100.0K 1.0M 10.0M 100.0M
Frequency

Operator: KLL Projekt ID: 1-1065/09 -55-2

02:06:38 PM, Wednesday, September 09, 2009 EUT: AAD-3880049-BV

Channel 189 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

10,01

20,04

-30.01

-40.04

50,04

Amplitude / dBm

-60.0

70,04

-80.0

90,0

|
s t

10.0M 100.0M 106
Frequency / Hz

Operator: KLL Polarisation: Vertical

02:28:07 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 189 (1 GHz — 12.75 GHz), vertical polarizan

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

o
1001
2001
-30.01
£ 4001
2
é -50.01
2
2
£ oot
7001
-80.01
-90.04
L + + + + + + t + + + t
1.0G 206 306 406 506 606 706 806G 206 1006 11.06 12.06
Frequency / Hz
Operator: KLL Polarisation: Vertical
02:30:37 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 189 (30 MHz - 1 GHz), horizontal polarizatn

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o
-10.01
2001
3001
£ 4001
g
E -50.01
2
2
£ oot
7004
-80.01
90,01
100M 1000M
Frequency / Hz
Operator: KLL Polarisation: Horizontal
02:23:35 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 189 (1 GHz — 12.75 GHz), horizontal polaration

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

o
1001
2001
-30.01
g 4001
2
é 50,01
2
£
£ oot
7001
-80.01-
-90.04-
-100. + + + + + + + + + + t
106 206 306 4.06 506 6.0G 7.06 8.0G 906 1006 1106 1206
Frequency / Hz
Operator: KLL Polarisation: Horizontal
02:26:03 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 128 (12 GHz - 25 GHz)

Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
Ref Lvli -25.27 dBm vBW 1 MHz
20 dBm 23. 22845691 GHz SwWIr 74 ns Uni t dBmr
20,
10 dB| Of f set
10|
(o]
- 10|
| -D1 - 13 dBm A
- 20

a0 WWWW“MM”WWMW =

- 40

- 50

- 60

- 70|

- 80|

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 10. SEP. 2009 06: 07: 12

f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 251 (30 MHz - 1 GHz), vertical polarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

o
-10.01
2001
-30.01
£ 4001
3
E -50.01
2
=3
£ oot
7001
-80.01
-90.04
. + |
10.0M 100.0M 106
Frequency / Hz
Operator: KLL Polarisation: Vertical
02:46:13 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 251 (1 GHz — 12.75 GHz), vertical polarizan

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

2001

-30.04

-40.01

-50.01

Amplitude / dBm

-60.04-

| | | | | | | |

t t t t t t t t t t t
1.0G 206 306 406 506 606 7.06 806 206 10.06 11.06 1206
Frequency / Hz

Operator: KLL Polarisation: Vertical

02:49:57 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 251 (30 MHz - 1 GHz), horizontal polarizatin

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 25 MHz - 1 GHz

Amplitude / dBm

|

t {
10.0M 100.0M 106
Frequency / Hz

Operator: KLL Polarisation: Horizontal

02:52:10 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz

Channel 251 (1 GHz — 12.75 GHz), horizontal polar&tion

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

Amplitude / dBm

t t t t t t t t t t t
1.06 206 306 406 506 606 7.06 806 906 1006 1106 1206
Frequency / Hz

Operator: KLL Polarisation: Horizontal

02:54:50 PM, Wednesday, September 09, 2009 Company: SE

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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5.2.4 Conducted Spurious Emissions

Reference
FCC: CFR Part 22.917, 1.1051
IC: RSS 132, Issue 2, Section 4.5 and 6.5

Measurement Procedure:

The following steps outline the procedure used ¢éasare the conducted emissions from the mobilmstat

1. Determine frequency range for measurements: RB6R 2.1057 the spectrum should be investigatenh fiioe
lowest radio frequency generated in the equipmentouat least the 10th harmonic of the carrier dswy. For the
mobile station equipment tested, this equatesftecaiency range of 13 MHz to 19.1 GHz, data takemf10 MHz to
20 GHz.

2. Determine mobile station transmits frequencieglow outlines the band edge frequencies pertiteiconducted
emissions testing.

USPCS Transmitter Channel Frequency:

Channel 128 824.2 MHz
Channel 189 836.4 MHz
Channel 251 848.8 MHz

Measurement Limit:

(a) On any frequency outside frequency band ofX882CS spectrum, the power of any emission shaltteauated
below the transmitter power (P, in Watts) by astet8+10Log (P) dB. For all power levels +30 dBn®tdBm, this
becomes a constant specification limit of -13 dBm.

Measurement Results:

Harmonic | Tx ch.-128 Level Tx ch.-189 Level Tx ch.-251 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)

2 1648.4 - 1672.8 - 1697.6 -
3 2472.6 - 2509.2 - 2546.4 -
4 3296.8 - 3345.6 - 3395.2 -
5 4121.0 - 4182.0 - 4244.0 -
6 4945.2 - 5018.4 - 5092.8 -
7 5769.4 - 5854.8 - 5941.6 -
8 6593.6 - 6691.2 - 6790.4 -
9 7417.8 - 7527.6 - 7639.2 -
10 8242.0 - 8364.0 - 8488.0 -
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Channel: 128

Channel 189
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Channel 251
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5.2.5 Block Edge Compliance

Reference
FCC: CFR Part 22.917
IC: RSS 132, Issue 2, Section 6.5

Measurement Limit:

Sec. 22.917(b) Emission Limits.

(a) On any frequency outside frequency band ofUB&®CS spectrum, the power of any emission shadlttemuated
below the transmitter power (P, in Watts) by astet3+10 Log (P) dB. For all power levels +33 dBi0tdBm, this
becomes a constant specification limit of -13 dBm.
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Block 1 Channel 128

Block 4 Channel 251
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Block 1 Channel 128 (EDGE)

Block 4 Channel 251 (EDGE)
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5.2.6 Occupied Bandwidth

Reference
FCC: CFR Part 22.917, 2.1049
IC: RSS 132, Issue 2, Section 4.2

Occupied Bandwidth Results:

Similar to conducted emissions, occupied bandwidgasurements are only provided for selected frezjeerin order
to reduce the amount of submitted data. Data wadent at the extreme and mid frequencies of the ESP&juency
band. Table below lists the measured 99% power 3h8 % occupied bandwidths. Spectrum analyzer pots

included on the following pages.

Normal mode

Frequency 99% Occupied Bandwidth 99.5% Bandwidth
(kH2) kHz

824.2 MHz 269 311

836.4 MHz 271 311

848.8 MHz 279 315

EDGE mode

Frequency 99% Occupied Bandwidth 99.5% Bandwidth
(kHz) kHz

824.2 MHz 275 313

836.4 MHz 269 297

848.8 MHz 246 313

Part 22 requires a measurement bandwidth of at 184f the occupied bandwidth. For ca. 300 kHig #dguates to a

resolution bandwidth of at least 3 kHz. For thistiteg, a resolution bandwidth 3.0 kHz was used.
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Channel 128
99% (-20 dB) Occupied Bandwidth

Channel 128
99.5% (-26 dB) Bandwidth

2009-09-10 Page 63 of 80



CETECOM ICT Services GmbH

Test report no.1-1065-55-02/09

Channel 189
99% (-20 dB) Occupied Bandwidth

Channel 189
99.5% (-26 dB) Bandwidth
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Channel 251
99% (-20 dB) Occupied Bandwidth

Channel 251
99.5% (-26 dB) Bandwidth
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Channel 128 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 128 (EDGE)
99.5% (-26 dB) Bandwidth
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Channel 189 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 189 (EDGE)
99.5% (-26 dB) Bandwidth
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Channel 251 (EDGE)
99% (-20 dB) Occupied Bandwidth

Channel 251 (EDGE)
99.5% (-26 dB) Bandwidth
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5.3 Receiver

5.3.1 Receiver Radiated Emissions

Reference
FCC: CFR Part 15.109, 2.1053
IC: RSS 132, Issue 2, Section 4.6 and 6.6

Method of measurement:

The measurement was performed in worst case. THevizds not connected to the CMU 200. So the EUToperfa
network search. In this case all oscillators atveac

Measurement Results:

SPURIOUS EMISSIONS LEVEL (dBuV/m)
Idle mode -/- -/-
f Level f Level f Level
(MH2) Detector @Buvim) | (MHz) Detector @Buvim) | (MHz) Detector (dBpV/m)
No critical peaks detected.
Measurement uncertainty +3 dB

f< 1 GHz : RBW/VBW: 100 kHz
H = Horizontal; V= Vertical

Measurement distance see table

Limits: § 15.109

£ 1GHz : RBW/VBW: 1 MHz

Frequency (MHz)

Field strength (dBuV/m)

Measurement distance (m)

30-88 30.0 10

88 - 216 335 10

216 - 960 36.0 10

above 960 54.0 3
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Part 22: Idle

Idle-Mode (up to 30 MHz)

Magnetic Field Strength

FCC Part 15

— Limit FCC_magnetic

Limit corrected for 3m measurement distance — Measurement FCC

¥ PK_Values_FCC
QP Values FCC

1300

12001

11001

Amplitude / dBpVv/m

| | | | |

t t t t J
10K 10.0K 100.0K 1.0M 10.0M 100.0M
Frequency

Operator: KLL Projekt ID: 1-1065/09 -55-2

02:09:32 PM, Wednesday, September 09, 2009 EUT: AAD-3880049-BV

f<1 GHz: RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Idle-Mode (30 MHz — 1 GHz), vertical & horizontal polarization

Common Information

EUT:

Serial Number:

Test Desc

Operating Conditions:

ription:

Operator Name:

Comment:

AAD-3880049-BV + AC/DC: CAA-0002009-BV

CB511DN5MO + 8309W30508426
FCC 15B

Idle / charging

Kraus

Power 115V / 60Hz

Scan Setup: STAN_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Level Unit: dBuv/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30 MHz - 1 GHz QuasiPeak 120 kHz 15s Receiver
FCC_10m(B)
60T
551
50T
451 Fec1om-—B
40T
g 35T j
S L
=4
8 30
£ 3
2 o571
71 i
20T ‘0
"] 3 3
10T
51
0 t ——— t t t t t ———+ |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result 1
Frequency QuasiPeak Meas. Bandwidth Antenna Polarity Turntable Corr. Margin Limit Comment
(MHz) (dBuV/m) Time (kHz) height position (dB) (dB) (dBpV/m)
(ms) (cm) (deg)
43.975250 135 | 15000.000 120.000 155.0 | V 50 | 134 16.5 30.0
99.919900 7.1 | 15000.000 120.000 3610 | H 307.0 | 123 26.4 33.5
423.725400 13.7 | 15000.000 120.000 98.0 | V 196.0 | 17.7 22.3 36.0
640.600350 185 | 15000.000 120.000 167.0 | H 50 [ 216 175 36.0
703.100900 20.2 | 15000.000 120.000 400.0 | H 1.0 | 231 15.8 36.0
865.670400 22.3 | 15000.000 120.000 400.0 | H 2780 | 253 13.7 36.0
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Hardware Setup: EMI radiated\Electric Field (NOS) - [EMI radiated]

Frequency Range:
Receiver:
Signal Path:

Antenna:

Antenna Tower:

Turntable:

EMC 32 Version 8.10.00

f<1 GHz : RBW/VBW: 100 kHz

Idle-Mode (1 GHz — 12.75 GHz)

Subrange 1
30 MHz - 2 GHz

Receiver [ESCI 3]

@ GPIBO (ADR 20), SN 100083/0033, FW 4.32
without Notch

FwW 1.0

VULB 9163

SN 9163-295, FW ---

Correction Table (vertical): VULP6113
Correction Table (horizontal): VULP6113
Correction Table: Cable_EN_1GHz (0109)
Tower [EMCO 2090 Antenna Tower]

@ GPIBO (ADR 8), FW REV 3.12

Turntable [EMCO Turntable]
@ GPIBO (ADR 9), FW REV 3.12

£ 1GHz : RBW /VBW 1 MHz

, vertical polarizatio

Cetecom ICT Services GmbH

FCC Part 22/24 (IDLE-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

Amplitude / dBuV

Operator: KLL

02:15:29 PM, Wednesday, September 09, 2009

| | | |
1 T T T
7.06 10.06 11.06 12,06

Frequency / Hz

|
T
6.0G

Polarisation: Vertical

Company: SE

f<1 GHz : RBW/VBW: 100 kHz

£ 1GHz : RBW /VBW 1 MHz
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Idle-Mode (1 GHz — 12.75 GHz), horizontal polarizaibn

Amplitude / dBpv

Cetecom ICT Services GmbH

FCC Part 22/24 (IDLE-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

| | | | | | | | | |
t t t t t t t t t t
306 4.06 506 60G 7.06 8.0G 906 1006 1106 1206
Frequency / Hz

Operator: KLL Polarisation: Horizontal
02:19:03 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Idle-Mode (12 GHz - 25 GHz), vertical & horizontalpolarization
Mar ker 1 [ T1] RBW 1 MHz RF At t O dB
@ Ref Lvli 46. 28 dByV VvBW 1 MHz
82 dByV 18. 01803607 GHz SsSwWIr 74 s Uni t dBav
82
15 dBOoffset
70
60
D1 54 |dBN
50
1MAX invA
40
EXT

30|

20|

10

O

- 10

- 18

Start 12 GHz 1.3 GHz/ St op 25 GHz
Dat e: 10. SEP. 2009 06: 10: 16
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Part 24: Idle

Idle-Mode (up to 30 MHz)

Magnetic Field Strength

FCC Part 15

— Limit FCC_magnetic

Limit corrected for 3m measurement distance — Measurement FCC

X PK_Values_FCC
QP Values FCC

1300

12001

11001

Amplitude / dBuV/m

| | | | |

t t t t 1
10K 100K 100.0K 10M 10.0M 100.0M
Frequency

Operator: KLL Projekt ID: 1-1065/09 -55-2

03:39:18 PM, Wednesday, September 09, 2009 EUT: AAD-3880049-BV

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Idle-Mode (30 MHz — 1 GHz), vertical & horizontal polarization

Common Information

EUT:

Serial Number:

Test Desc

Operating Conditions:

ription:

Operator Name:

Comment:

AAD-3880049-BV + AC/DC: CAA-0002009-BV

CB511DN5MO + 8309W 30508426
FCC 15B

Idle / charging

Kraus

Power 115V / 60Hz

Scan Setup: STAN_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Level Unit: dBuv/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30 MHz - 1 GHz QuasiPeak 120 kHz 15s Receiver
FCC_10m(B)
60T
551
50T
451 Fec1om-—B
40T
g 35T j
S L
=4
8 30
£ 3
2 o571
71 i
20T ‘0
"] 3 3
10T
51
0 t ——— t t t t t ———+ |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result 1
Frequency QuasiPeak Meas. Bandwidth Antenna Polarity Turntable Corr. Margin Limit Comment
(MHz) (dBuV/m) Time (kHz) height position (dB) (dB) (dBpV/m)
(ms) (cm) (deg)
43.975250 135 | 15000.000 120.000 155.0 | V 50 | 134 16.5 30.0
99.919900 7.1 | 15000.000 120.000 3610 | H 307.0 | 123 26.4 33.5
423.725400 13.7 | 15000.000 120.000 98.0 | V 196.0 | 17.7 22.3 36.0
640.600350 185 | 15000.000 120.000 167.0 | H 50 [ 216 175 36.0
703.100900 20.2 | 15000.000 120.000 400.0 | H 1.0 | 231 15.8 36.0
865.670400 22.3 | 15000.000 120.000 400.0 | H 2780 | 253 13.7 36.0
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Hardware Setup: EMI radiated\Electric Field (NOS) - [EMI radiated]

Frequency Range:
Receiver:
Signal Path:

Antenna:

Antenna Tower:

Turntable:

EMC 32 Version 8.10.00

f<1 GHz : RBW/VBW: 100 kHz

Subrange 1
30 MHz - 2 GHz

Receiver [ESCI 3]

@ GPIBO (ADR 20), SN 100083/0033, FW 4.32
without Notch

FwW 1.0

VULB 9163

SN 9163-295, FW ---

Correction Table (vertical): VULP6113
Correction Table (horizontal): VULP6113
Correction Table: Cable_EN_1GHz (0109)
Tower [EMCO 2090 Antenna Tower]

@ GPIBO (ADR 8), FW REV 3.12

Turntable [EMCO Turntable]
@ GPIBO (ADR 9), FW REV 3.12

£ 1GHz : RBW /VBW 1 MHz

Idle-Mode (1 GHz — 12.75 GHz), vertical polarizatio

Cetecom ICT Services GmbH

FCC Part 22/24 (IDLE-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

Amplitude / dBuv

Operator: KLL

03:51:45 PM, Wednesday, September 09, 2009

| | | | | | | | |
t t t t t t t t t
406 506 606 706 8.0G 206 1006 11.06 12.06
Frequency / Hz

Polarisation: Vertical

Company: SE

f<1 GHz: RBW/VBW: 100 kHz

£ 1GHz : RBW /VBW 1 MHz
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Idle-Mode (1 GHz — 12.75 GHz), horizontal polarizaibn

Amplitude / dBpv

Cetecom ICT Services GmbH

FCC Part 22/24 (IDLE-Mode)

Radiated Emissions 1 GHz - 12,75 GHz

| | | | | | | | |
t t t t t t t t t
4.06 506 606 7.06 8.0 906 1006 1106 1206
Frequency / Hz

Operator: KLL Polarisation: Horizontal
03:55:29 PM, Wednesday, September 09, 2009 Company: SE
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Idle-Mode (12 GHz - 25 GHz), vertical & horizontalpolarization
Mar ker 1 [ T1] RBW 1 MHz RF At t O dB
@ Ref Lvli 46. 16 dByV VvBW 1 MHz
82 dByV 18. 01803607 GHz SsSwWIr 74 s Uni t dBav
82
15 dBOoffset
70
60
D1 54 |dBN
50
1MAX invA
40
EXT

30|

20|

10

O

- 10

- 18

Dat e:

f<1 GHz : RBW/VBW: 100 kHz

Start 12 Gz

10. SEP. 2009

1.3 GHz/ Stop 25 GHz

06: 12: 46

£ 1GHz : RBW /VBW 1 MHz
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6 Test equipment and ancillaries used for tests

To simplify the identification on each page of tiest equipment used, on each page of the testtregzamh item of
test equipment and ancillaries such as cableglargified (numbered) by the Test Laboratory, below.

All reported calibration intervals are calibratioascording to the EN/ISO/IEC 17025 standard. Thesibrations
were performed from an accredited external calibnatboratory.
Additional to these calibrations the laboratoryfpened comparison measurements with other calibrsystems and
performed a weekly chamber inspection.
All used devices are connected with a 10 MHz edereference.
According to the manufacturers’ instruction is dspible to establish a calibration interval for #8P unit of 24
montbh, if the device has an external 10 MHz refegen

Anechoic chamber C:

No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom |Last Frequency |Next
Calibration |(months) Calibration
1 Anechoic chamber MWB 87400/02 300000996 Montleification
2 System-Rack 85900 HP L.V. * 300000222 n.a.
3 Measurement System 1
4  PSA-Spektrumanalysator 3 Hz Agilent MY48250080 300003812 05.08.2008 24 05.08.2010
6.5 GHz (E4440¢
5 [EMI Preselector 9 kHz - 1 GH#Agilent MY48260003 300003825 19.08.2008 24 19.08020
(N9039A]
6  [Microwave Analog Signe Agilent MY47420220 300003813 06.08.2008 24 06.08.2010
iGenerator (N5183/
7 PC F+W n.a.
8 TILE TILE n.a.
9 TRILOG Super Broadband |Schwarzbeck | 371 300003854 Monthly verification (8yscal.)
Antenna (VULB9163)
10 |Double Ridged Antenna 3115EMCO 3088 300001032 Monthly verification (System cal.)
11 | Active Loop Antenna 6502 EMCO 2210 300001015 tynverification (System cal.)
12 |Switch / Control Unit 3488A [HP 2719A15013 300001156 n.a. |
13 | Power Supply 6032A HP 2818A03450 300001040 108009 36 08.01.2012
14 |Busisolator Kontron 300001056 n.a.
15 | Leitungsteiler 11850C HP 300000997 Monthlyfigtion (System cal.)
16 |Power attenuator 8325 Byrd 1530 300001595 Monthly verification (System cal.)
17 |Band reject filter Wainwright |7 300003350 Monthly verification (Systeal.)
WRCG1855/1910
18 |Band reject filter Wainwright |11 300003351 Monthly verification (System cal.)
WRCG2400/2483
19 |HochpassfiltetWWHK1.1/15G- |(Wainwright |3 300003255 Monthly verification (Systesil.)
10SS
20 [HochpassfilteMWHKX2.9/18G-|Wainwright |1 300003492 Monthly verification (System cal.)
12SS
21 |HochpassfiltetWHKX7.0/18G-|Wainwright | 18 300003789 Monthly verification (Systeal.)
8SS
22 |Switch / Control Unit 3488A [HP 2605e08770 300001443 n.a.
23 | Trenntrafo RT5A Grundig 9242 300001263 n.a.
24 |Relais Matrix PSU R&S 890167/024 300001168 n.a.
25 | Netznachbildung ESH3-Z5 R&S 828576/020 300001210 n.a.
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System Rack Room 005:

No [ Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency | Next
Calibration [ (months) Calibration
1 [FSP30 R&S 100886 300003575 25.08.2008 24 25.08.201
2 |[cBT R&S 100313 300003516 03.09.2008 |24 03.09.2010
3 Switch Matrix HP 300000929 n.a.
4 | Power Supply 6625A HP 3041A00544 300002270 13.05.2007 |36 13.05.2010
5 | Signal Generator SMIQ03H R&S 836206/0092 300002680 30.05.2007 36 30.05.2010
Signalling Units:
No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency |Next
Calibration | (months) Calibration
1 |cCBT R&S 100313 300003516 03.09.2008 24 03.09.2010
2 |cBT R&S 100185 300003416 27.08.2008 |24 27.08.2010
3 | cMuU-200 R&S 106240 300003321 27.08.2008 24 2208
4 | cmu-200 R&S 832221/0055 300002862 20.03.2008 |24 20.03.2010
Climatic Box:
No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency |Next
Calibration | (months) Calibration
1 | Climatic box VT 4002 Heraeus | 58566046820010] 300003019 28.05.2009 24 28.05.2011
Votsch
2 [ Climatic box CTS T-40/50 [ CTS 064023 300003540 04.06.2009 |24 04.06.2011
SRD Laboratory Room 005:
No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency | Next
Calibration | (months) Calibration
Spektrum Analyzer 85668 HP 2747A05275 300000219 18.01.2008 24 18.01.2010
2 | Spektrum Analyzer Display [HP 2816A16497 300001690 23.01.2008 |24 23.01.2010
85662A
Quasi-Peak-Adapter 85650A]  HP 2811A01135 30008021 23.01.2008 24 23.01.2010
Power Supply Heiden 003202 300001187 12.05.2007 |36 12.05.2010
Power Supply Heiden 1701 300001392 12.05.2007 36 12.05.2010
SRD Laboratory Room 011:
No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency | Next
Calibration | (months) Calibration
1 | NRP Power Meter R&S 100212 300003780 27.02.2008 4 2 27.02.2010
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Anechoic chamber F:

No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom | Last Frequency | Next
Calibration | (months) Calibration
1 Control Computer F+W FW0502032 300003303 -I- -/- -/-
2 Trilog Antenna VULB 9163 | Schwarzbecl 295 300003787 01.04.2008 24 01.04.2010
3 Amplifier - 0518C-138 Veritech -/- -/- -/- -/- -/-
Micro-
wave Inc.

4 Switch - 3488A HP 300000368 -/- -/- -/-
5 EMI Test receiver - ESCI R&S 100083 300003312 062009 24 01.06.2011
6 Turntable Controller - 1061 | EMCO 1218 300000661 -/- -/- -/-

3M
7 Tower Controller EMCO 1262 300000625 -/- -I- -/-

1051 Controller
8 Tower - 1051 EMCO 1262 300000625 -/- -/- -/-
10 | Ultra Notch-Filter Rejected | WRCD 9 -/- -/- -/- -/-

band Ch. 62

Test laboratory 011:
No | Equipment/Type Manuf. Serial Nr. Inv. No. Cetecom |Last Frequency |Next
Calibration [ (months) Calibration
1 | Climatic box VUK 04/500 Cg{;‘fﬁs 32678 300000297 29.07.2008 24 27.07.2010
2 Spectrum Analyser 8565E | HP 3738A00773 300001665 08.01.2008 24 08.01.2010
3 Spectrum Analyser FSU 50 R&S 200012 300003443 0603008 24 05.06.2010
4 SGH 12 ... 18 GHz narda 01005 300000787 cyclic verification
5 SGH 18 ... 27 GHz narda 01005 300000487 cyclifieation
6 SGH 27 ... 40 GHz narda 82016 300000510 cyclic verification
7 SGH 33 ...50 GHz Thomson 300000812 cyclic igation
8 Adapter WG/SMA narda 64088 -/- cyclic verification
9 Adapter WG/SMA flann 213 -/- cyclic verification
10 | Adapter WG/SMA HP 00231 -/- cyclic verification
11 | SGH 50 ... 75GHz Thomson -/- 300000813 cyclitfication
12 | Mixer 50 ... 75 GHz 11970\ HP -/- 30000781 07.08.2007 | 36 | 07.08.2010
13 | SGH 75...110 GHz Thomson -/- 30000798b cyahidfication
14 | Mixer 75 ... 110 GHz 11970W HP -/- 30000781e 07.08.2007 | 36 | 07.08.2010
15 | SGH 110 ... 170 GHz Flann -/- 300001999 cyclidfigation
16 | Mixer 110 ... 170 GHz Tektronix B010186 300001685d cyclic verification
17 | SGH 170 ... 325 GHz Flann -I- 300002000 cycligfieation
18 | Mixer 170 ... 325 GHz Tektronix B010241 300001685 cyclic verification
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