CETECOM ICT Services GmbH

CETECOM
L

Untertirkheimer Str. 6-10, 66117 Saarbruecken ehefd (0) 681 598-0 Fax: -9075
RSC-Laboratory Phone: +49 (0) 681 598-0 Fax: -9075
Test report no.: 2-4239-31-02/06 Date: 2006-08-02 agePl of 81

Recognized by the
Federal Communications Commission
Anechoic chamber registration no.: 90462 (FCC)
Anechoic chamber registration no.: 3463 (IC)
TCB ID: DE 0001

Federal

Communications
Commission

Accredited by the
German Accreditation Council
DAR-Registration Number
DAT-P-176/94-D1

[Jrutscher
Nkkrediticrungs
Fiat

Independent ETSI
compliance test house

ETSI %

Accredited Bluetootf Test Facility (BQTF)

Test report No. . 2-4239-31-02/06
Applicant . Sony Ericsson Mobile
Communications AB
Type . AAF-1052051-BV
Test Standard . FCCPart 22,24
RSS-132, -133
FCCID . PY7AF052051

Certification No. IC : 4170B-AF052051

The Bluetooth word mark and logos are owned by the Bluetooth SIG,
Inc. and any use of such marks by Cetecom ICT is under license



CETECOM ICT Services GmbH CETECOM
(145

Untertirkheimer Str. 6-10, 66117 Saarbruecken ehefd (0) 681 598-0 Fax: -9075
RSC-Laboratory Phone: +49 (0) 681 598-0 Fax: -9075

Test report No.: 2-4239-31-02/06 Date: 2006-08-02 ageP2 of 81

Table of contents

1 GENERAL INFORMATION ...ttt ittt e e et sies sttt e e e s skttt e e e e s ssttaeeeaesasteeeeesaasseaeaessastasaaeaessnssaseaeeesasssseeeesannes 3
1.1.  ADMINISTRATIVE DATA OF THE TEST FACILITY tittiiutttttteesiutteeeteeaateseeeeesaastsseaesssssseeesessnsssseesessansssseessssnssseees 3
111 Identification of the testing |aDOrALONY ........ccccvveiiie e e neenes 3
02 T 1 = TSP PP PO PPRR 3
1.3 DETAILS OF APPLICANT ..ttt ettt s ittttteee st auttteeeeesatbteeeeessastaeeaessaatbeeeeaesaabbeeeeeeesaabbeeeeeeesbaeeaeesasbbeeeeeesantbneeaeessnns 4
O N T (07 [0 N ] = 7Y SO 4
1.5 ADDITIONAL EUT INFORMATION FORIC CANADA (APPENDIX2) . uuettieeiittreeeeesiitieeeeessstnseeesssasseeeessssnsnneeesesans 5
G 0 IS = LU TP T TP PUUUPPPPPPTPPRTIN 6
1.7 TEST STANDARDS. ... .ciiiiitiittuttt e e e e e eeeeeeeeaetaae s o e e e e e aeee et aeetebaba o e e e e e eeeeeeeeeeeeaesba b aa e e e e e eeeeeeeeenbnbbnnnnn s 6
2  STATEMENT OF COMPLIANCE .....ooiiiiiiiiiiie ettt ettt e ettt e e e s et e e e e e asstbeeaaasasbaeeeaeesansbaeeeeessastbneeeaesans 7
2.1 SUMMARY OF MEASUREMENTRESULTS....cettttuuuuiaiaaaaatattetatttutuuaaaaaaaaaaaaaatateeeasstasannaaaaaaaaeeeeessssssnnnnnnnnnnns 7
211 O K00 TSR 7
212 L1 VSRS 7
3 MEASUREMENTS AND RESULTS ....iiiiiiiiei ittt sttt ettt e e s sttt e e e s sanaee e e s s nnbb e e e e s annbbe e e e e s annbees 8
N A N o I = 1S 0 PRSPPI 8
311 L 011V 11 o | OSSP 8
3.1.2 L = o 10010y = o S 12
3.13 RAIALEI EMISSIONS.....cueiuiitiietiiiesiete sttt sttt sttt st st b e st bt s b e s e bt s b e se et e s be st e bt st e seebesbeneebesbeneebenbeneerens 15
314 Receiver Radiatet EMISSIONS.........ciiirieiierieierie ettt sttt et sttt st st st e b beseebesbeseebesbeneerens 21
315 Conducted FoUFIOUS EMISSIONS.......couiiuerterierieeieeieeieeeeseesteste e sae st eseeseabeseesbesbesaesaeeeanseseesbesbesaesaesneensensaneas 24
3.1.6 BlOCK EAQE COMPIIANCE.......eeieieie ittt ettt sttt e et e b bt b et e st e e e besbesbesbesneenee e eneas 27
317 OCCUPIEA BANAWIALN ...ttt s b e bt sttt e et e b b sbe st e e e e eneas 32
A o N o o I €1 1V 1 PRSPPSO 45
321 R POWET OULPUL ...ttt ettt ettt st h ettt e ae e saeesh e e sb e e sbe e ee s e e saeesaeeabeenbeembeeaeesbeesbeesbeenesnnesans 45
322 L = o 10010y VS = o 48
323 RAIALEI EMISSIONS.... ettt sttt sttt b et st bt st e s e bt s b e se e b e sbeseebesbeneebesbeseebesbeseebenbeneeren 51
3.24 Receiver Radiatet EMISSIONS.........ciiiiiiiiereiisie ettt sttt sttt st st st se b be e ebesbeneebenbeneerens 57
3.25 Conducted SoUIOUS EMISSIONS.......cceieririeresseeeeseesessesessessesseseessessessessessessessessesssessessessessessessesssessessenses 60
3.2.6 BlOCK EAQE COMPIIANCE. ......eeiviieiticie ettt sttt st st e e e aestesbesseeneese e e e teseeseesnesneenaeneenees 63
327 (@ ool oL T=o 2 =1 1o 11V o |1 o 66

4 USED TEST EQUIPMENT ..ottt ettt e e e r e e r e et e e e e e e e e e e e s e 9.7



CETECOM ICT Services GmbH CETECOM

Untertirkheimer Str. 6-10, 66117 Saarbruecken ehefd (0) 681 598-0 Fax: -9075
RSC-Laboratory Phone: +49 (0) 681 598-0 Fax: -9075

Test report No.: 2-4239-31-02/06 Date: 2006-08-02 ageP3 of 81

1 General information

1.1. Administrative data of the test facility
1.1.1 Identification of the testing laboratory

Company name: Cetecom ICT Services GmbH
Address: Unterttrkheimerstr. 6-10

D-66117 Saarbruecken

Germany
Laboratory accreditation: DAR-Registration No. DAF176/94-D1

Bluetooth Qualification Test Facility (BQTF)
Federal Communications Commission (FCC)

Identification/Registration No : 90462
Responsible for testing laboratory: D. Hausknecht

Phone: +49 681 598 0

Fax: +49 681 598 9075

email: info@ict.cetecom.de

1.2. Notes

The test results of this test report relate exeklgito the test item specified in 1.5. The CETECOM
ICT Services GmbH does not assume responsibilitafy conclusions and generalizations drawn
from the test results with regard to other specsmarsamples of the type of the equipment
represented by the test item. The test report méyle reproduced or published in full.
Reproduction or publication of extracts from thpae requires the prior written approval of the
CETECOM ICT Services GmbH.

...............................................................................

Responsible for laboratory
(D. Hausknecht)
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1.3  Details of Applicant

Name : Sony Ericsson Mobile Communications AB
Address Nya Vattentornet

City : $-22188 Lund

Country : Sweden

Phone + 46 (0) 705757 380

Fax : +46 (0) 46 19 32 95

Contact . Mr. Peter Lindborg

Phone + 46 (0) 705757 380

Fax : +46 (0) 46 19 32 95

e-mail . peter.lindeborg@sonyericsson.com

1.4  Application Details

Date of receipt of application 2006-07-13
Date of receipt of test item 2006-07-18
Date(s) of test 2006-07-01 to 2006-08-01
Date of report 2006-08-02
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1.5 Additional EUT information for IC Canada (appendix 2)

Type of equipment : GSM Mobile Phone 850/900/1800 /1900 EDGE, Bluetooth
Type name : AAF-1052051-BV

Manufacturer :  Sony Ericsson Mobile Communications AB
Address . Nya Vattentornet

City . §-22188 Lund

Country : Sweden

Frequency : 1850.2 — 1909.8 MHz and 824.2 — 848t&z
Type of modulation : 300KGXW / 300KG7W

Number of channels ;300 (PCS1900) and 125 (PCS850)
Antenna Type . Integrated antenna

Power supply (normal) : 4.0V DC

Output power GSM 850 / GMSK : cond.: 32.8 dBm Peak

ERP: 29.8 dBm (Burst);
Output power GSM 1900 / GMSK : cond : 30.6 dBm Peak

EIRP: 30.0 dBm (Burst)
Output power GSM 850/ 8-PSK  cond.: 31.8 dBm Peak

ERP: 29.2 dBm (Burst);
Output power GSM 1900/ 8-PSK cond : 29.8 dBm Peak

EIRP: 29.5 dBm (Burst)
Transmitter Spurious (worst case) No spurious found / Noise floor

Receiver Spurious (worst case) 53.58uV/im @ 3 m

FCC ID . PY7AF052051

Certification No. IC . 4170B-AF052051

Open Area Test Site IC No. . 3463

IC Standards ;. RSS132, Issue 2, RSS133, Issue 3
ATTESTATION:

DECLARATION OF COMPLIANCE:

| declare that the testing was performed or suped/rby me; that the test measurements were made
in accordance with the above-mentioned Industrya@arstandard(s); and that the equipment
identified in this application has been subjectedlt the applicable test conditions specifiedhe t
Industry Canada standards and all of the requir&arthe standard have been met.

Laboratory Manager :

2006-08-02 D. Gillmann

Date Name Signature
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1.6 Test Setup

Hardware A
Software Do
Mobile; (cond. measurements) :35906200-738941-1-07
Mobile; (rad. measurements) :35906200-738903-1-07

Standard world wide charger
The radiated measurements were performed withAiisharging unit.

1.7 Test Standards

FCC: CFR Part22 H
CFR Part24 E

IC: RSS 132, Issue 2
RSS 133, Issue 3
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2 Statement of Compliance

No deviations from the technical specification(€ravascertained in the course of the tests perthrme

2.1 Summary of Measurement Results
2.1.1 PCS 1900

Section in Test Name Verdict
this Report

3.1.1 RF Power Output pass
3.1.2 Frequency Stability pass
3.1.3 Radiated Emissions pass
3.1.4 Receiver Radiated Emissions pass
3.1.5 Conducted Spurious Emissions pass
3.1.6 Block Edge Compliance pass
3.1.7 Occupied Bandwidth pass

2.1.2 GSM 850

Section in Test Name Verdict
this Report

3.2.1 RF Power Output pass
3.2.2 Frequency Stability pass
3.2.3 Radiated Emissions pass
3.2.4 Receiver Radiated Emissions pass
3.2.5 Conducted Spurious Emissions pass
3.2.6 Block Edge Compliance pass
3.2.7 Occupied Bandwidth pass
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3 Measurements and results

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

All measurements in this report are done in GSM enddhe device is able to transmit data in GPRS nadgte

But because the current measurements are perfamfAK mode no other results from GPRS mode assipte.
The only different is the modulation average powsdrich is 3 dB higher (by using 2 timeslots in the-link ).

All relevant tests have been repeated in 8-PSK Néidun if EDGE Mode is supported.

3.1 PART PCS 1900
3.1.1 RF Power Output

Reference

FCC: CFR Part 24.232, 2.1046

IC: RSS 133, Issue 3, Section 4.3
Summary:

This paragraph contains both average/peak outpueipand EIRP measurements for the mobile stalipall cases, the
peak output power is within the required mask (thésk is specified in the JTC standards, TIA PN3389 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 Analyzer36 (peak and average)

This measurements were done at 3 frequencies, 28808z, 1880.0 MHz and 1909.8 MHz (bottom, middlel aop of
operational frequency range).

Limits:
Power Step Nominal Peak Output Power (dBm) | Tolerance (dB)
0 +30 +2
Test Results: Output Power (conducted)
GMSK

Peak Average
Frequency Power Class Output Power Output Power
(MHz) (dBm) (dBm)
1850.2 0 30.2 30.1
1880.0 0 30.1 30.0
1909.8 0 30.6 30.5
Measurement uncertainty +0.5dB
8-PSK

Peak Average
Frequency Power Class Output Power Output Power
(MHz) (dBm) (dBm)
1850.2 0 29.6 26.2
1880.0 0 29.4 26.0
1909.8 0 29.8 26.1
Measurement uncertainty +0.5dB
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EIRP Measurements
Description:

This is the test for the maximum radiated powenftbe phone.

Rule Part 24.232(b) specifies that "Mobile/portadtigtions are limited to 2 watts e.i.r.p. peak poweand 24.232(c)
specifies that "Peak transmit power must be medsawer any interval of continuous transmission gsirstrumentation
calibrated in terms of an rms-equivalent voltage."

Measuring the EIRP of Spurious/Harmonic Emissiagiagi Substitution Method

(a) The measurements was performed with full rpaupower and modulation.

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

(c) The transmitter under test was placed at tkeiipd height on a non-conducting turntable (80h=ight)

(d) The BICONILOG antenna (20 MHz to 1 GHz) or HORNMtenna (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 Receiv&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

(9) The test antenna was lowered or raised from4lrheters until the maximum signal level was detbc

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

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

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

(k) The above steps were repeated with both tratensiiantenna and test receiving antenna placedriical and
horizontal polarization. Both readings with theaamtas 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&ei| Receiver for correcting the field strength rizaglevel
Total Correction Factor recorded in the EMI Receivé&€able Loss + Antenna Factor

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

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

(d) Substitute the EUT by a signal generator arelafrthe following transmitting antenna (substiiatantenna):
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 fiigm the ground plane.

(f) Use one of the following antenna as a receidntgnna: .DIPOLE antenna for frequency from 30010z or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune it's eletaga the frequency as specified in the calibratr@nual.

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

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

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

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

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

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

EIRP=P+Gl=P3+L2-L1+A+G1

ERP = EIRP - 2.15 dB

Total Correction factor in EM| Receiver # 2 = L2% + 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 tx)Yo)

(p) Repeat step (d) to (o) for different test freqey

(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

(r) Actual gain of the EUT's antenna is the diffece of the measured EIRP and measured RF powes &R port.
Correct the antenna gain if necessary.
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Limits:
Power Step Burst PEAK EIRP (dBm)
0 <33

Test Results: Output Power (radiated)

GMSK
Frequency BURST PEAK EIRP
(MH2z) Power Class | (dBm)
1850.2 0 30.0
1880.0 0 29.9
1909.8 0 29.7
Measurement uncertainty +3 dB
Test Results: Output Power (radiated)
8-PSK
Frequency BURST PEAK EIRP
(MH2z) Power Class | (dBm)
1850.2 0 29.5
1880.0 0 29.3
1909.8 0 29.1
Measurement uncertainty +3 dB
Sample Calculation:
Freq SA SG Ant. Dipol Cable EIRP
Reading | Setting gain gain loss Result
MHz dBuV dBm dBi dBd dB dBm
1850.2 129.1 24.9 8.4 0.0 3.3 30.0

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

Reference
FCC: CFR Part 24.235, 2.1055
IC: RSS 133, Issue 3, Section 4.2

Method of Measurement:

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

1. Measure the carrier frequency at room tempegatur

2. Subject the mobile station to overnight soai3atC.

3. With the mobile station, powered with Vhom, ceated to the CMU 200 and in a simulated call omolet661
(center channel), measure the carrier frequenogs@ Imeasurements should be made within 2 minutes of
powering up the mobile station, to prevent sigaifitself warming.

4. Repeat the above measurements at 10 C increfnemis30 C to +60 C. Allow at least 1 1/2 hour®ath
temperature, un-powered, before making measurements

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

6. Subject the mobile station to overnight soaké C.

7. With the mobile station, powered with Vnom, ceated to the CMU 200 and in a simulated calchannel

661 (center channel), measure the carrier frequéiese measurements should be made within 2 mintites
powering up the mobile station, to prevent sigaifitself warming.

8. Repeat the above measurements at 10 C increfnemts-60 C to -30 C. Allow at least 1 1/2 hourgath
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 staghilfi the carrier shall be accurate to within Ophpof the received
frequency from the base station. This accuracyfificgent to meet Sec. 24.235, Frequency Stabilitye frequency
stability shall be sufficient to ensure that thadamental emission stays within the authorizedueegy block..
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Test Results: AFC FREQ ERROR vs. VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
V) (Hz) (%) (ppm)
3.3 60 0,00000319 0,0319
3.4 62 0,00000330 0,0330
3.5 64 0,00000340 0,0340
3.6 66 0,00000351 0,0351
3.7 68 0,00000362 0,0362
3.8 66 0,00000351 0,0351
3.9 62 0,00000330 0,0330
4.0 65 0,00000346 0,0346
4.1 66 0,00000351 0,0351
4.2 68 0,00000362 0,0362
4.3 70 0,00000372 0,0372
4.4 73 0,00000319 0,0319

Test Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error
(C) (Hz) (%) (ppm)
-30 72 0,00000383 0,0383
-20 65 0,00000346 0,0346
-10 57 0,00000303 0,0303
+0.0 52 0,00000277 0,0277
+10 50 0,00000266 0,0266
+20 49 0,00000261 0,0261
+30 55 0,00000293 0,0293
+40 60 0,00000319 0,0319
+50 52 0,00000277 0,0277
+60 44 0,00000234 0,0234
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3.1.3 Radiated Emissions

Reference
FCC: CFR Part 24.238, 2.1053
IC: RSS 133, Issue 3, Section 4.4

Measurement Procedure:

The following steps outline the procedure used ¢asare the radiated emissions from the mobileostafi he site is
constructed in accordance with ANSI C63.4:2003 ireqoents and is recognized by the FCC to be in ¢iame for a 3
and a 10 meter site. The spectrum was scanned3@oktHz to the 10th harmonic of the highest freqyegenerated
within the equipment, which is the transmitted earthat can be as high as 1910 MHz. This was redngb to 20 GHz.
The resolution bandwidth is set as outlined in R4r238. The spectrum was scanned with the motaiteor
transmitting at carrier frequencies that pertaifot®, mid and high channels of the USPCS band.

The final open field emission ( here 10m semi-anécbhamber listed by FCC) test procedure is devis:

a) The test item was placed on a 0.8 meter highcooductive stand at a 3 meter test distance flmmweceive antenna.
b) The antenna output was terminated in a 50 olaah. o

c) A double ridged waveguide antenna was placeahoadjustable height antenna mast 3 meters froeshéem for
emission measurements.

d) Detected emissions were maximized at each frezyuly rotating the test item and adjusting thenrezantenna
height and polarization. The maximum meter readiag recorded. The radiated emission measuremettis of
harmonics of the transmit frequency through thén Hatrmonic were measured with peak detector andiz bandwidth.
If the harmonic could not be detected above theenftoor, the ambient level was recorded.

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

Measurement Limit:

Sec. 24.238 Emission Limits.

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

The specification that emissions shall be attenbb&dow the transmitter power (P) by at least 40+og (P) dB,
translates in the relevant power range (1 to OM)1o0 -13 dBm. At 1 W the specified minimum attetioa becomes 43
dB and relative to a 30 dBm (1 W) carrier becomémi of -13 dBm. At 0.001 W (0 dBm) the minimunttenuation is
13 dB which again yields a limit of -13 dBm. Inghway a translation of the specification from riglato absolute terms
is carried out.
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Measurement Results: Radiated Emissions

Radiated emissions measurements were made otiilg apper, center, and lower carrier frequencighe@fJSPCS band
(1850.2 MHz, 1880.0 MHz and 1909.8 MHz). It wasided that measurements at these three carrierdneips would
be sufficient to demonstrate compliance with emissilimits because it was seen that all the sicanifi spurs occur well
outside the band and no radiation was seen froamréecin one block of the USPCS band into anyhefather blocks.
The equipment must still, however, meet emissieqgsirements with the carrier at all frequencies avigich it is
capable of operating and it is the manufacturesponsibility to verify this.

The final open field radiated levels are preseotethe next table.

All measurements were done in horizontal and varpiolarization, the plots show the worst case.
As can be seen from this data, the emissions fhentest item were within the specification limit.

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 111012 no spurious 11280 no spurious 114588 no spurious
or more than or more than or more than
’ 12951.4 20 dB under 13160 20 dB under 13368.6 | 20 dB under
8 14801.6 limit 15040 limit 15278.4 limit
9 16651.8 16920 17188.2
10 18502.0 18800 19098.0
Sample calculation:
Freq SA SG Ant. Dipol Cable EIRP
Reading | Setting gain gain loss Result
MHz dBuV dBm dBi dBd dB dBm
1850.2 129.1 24.9 8.4 0.0 3.3 30.0

EIRP = SG (dBm) - Cable Loss (dB) + Ant. gain (dBi)
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Traffic mode up to 30 MHz (Valid for all 3 channelg

EMI-TEST 26 Jul 2006 15:54:54
hp EMISSION LEVEL[ dBuVv/m] PEAK
110
~—_ 3m magn
FCQ 15.209 SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)

Traffic mode (Ch. 512)
Rx Ant. (Loop ant.)

90

70 —=

50 WWMW i MMMVh

30 A Pl

01 1 1 10 30
FREQUENCY [MHz]

Channel 512 (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 15:09:37
h p EMISSION LEVEL[ dBm] PEAK
20

Spurious emissions

SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode ( Ch. 512)

Rx Ant. vert/hor. max hold

FC(¢ '2.1053

-20

Carrier and
signaling unit

-40

60 kel

P . Wl Wl

H

25 100 1000 4000
FREQUENCY [MHz]

f<1 GHz : RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
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Channel 512 (4 GHz — 12.5 GHz)

EMI-TEST 26 Jul 2006 15:31:02
hp EMISSION LEVEL[ dBm] PEAK
20

Funkstoerstrahlung

SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 512)

Rx Ant. vert/hor. max hold

-20 FEC-2:1453

-40

-60

4000 10000 12500

FREQUENCY [MHz]

f>1GHz : RBW /VBW 1 MHz

Channel 512 (12 GHz - 25 GHz) valid for all 3 chargls
RBW

Mar ker 1 [ T1] 1 MHz RF At t 10 dB
Ref Lvli -39. 50 dBm vBwW 1 MHz
10 dBm 15. 95991984 GHz Swwr 74 s Uni t dBrmr
10

26. 5 dB O f set

-10

—D1 - 13 dBm

- 20

- 30

- 40

- 50

- 60

-70

- 80

- 90

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 31. JUL. 2006 08: 16: 51
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Channel 661 (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 15:06:51
hp EMISSION LEVEL[ dBm] PEAK
20
Spurious emissions
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Triffic mode ( Ch. 661)
Rx Ant. vert/hor. max hold
0
FCd'2.1053
-20
Carrier and
signaling unit
-40 W
-60 MMW 2,
el
"
25 100 1000 4000
FREQUENCY [MHz]
f<1 GHz : RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
Channel 661 (4 GHz — 12.5 GHz)
EMI-TEST 26 Jul 2006 15:25:29
hp EMISSION LEVEL[ dBm] PEAK
20
Funkstoerstrahlung
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 661)
Rx Ant. vert/hor. max hold
0
-20 FEC-2:1053
-40
-60
4000 10000 12500
FREQUENCY [MHz]

f>1GHz : RBW/VBW 1 MHz
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Channel 810 (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 15:14:34
hp EMISSION LEVEL[ dBm] PEAK
20
Spuriou s emissions
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 810)
Rx Ant. vert/hor. max hold
0
FCC[2.1053
-20 .
Carrier and
signaling unit >
” M
-60 o P
, Wil P
25 100 1000 4000
FREQUENCY [MHZ]

f<1 GHz: RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter

Channel 810 (4 GHz — 12.5 GHz)

EMI-TEST 26 Jul 2006 15:19:00
hp EMISSION LEVEL[ dBm] PEAK

20
Funkstoerstrahlung
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 810)
Rx Ant. vert/hor. max hold

0

-20 FEC2:1653

-40

-60

4000 10000 12500
FREQUENCY [MHz]

f>1GHz : RBW /VBW 1 MHz
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3.1.4 Receiver Radiated Emissions

Reference
FCC: CFR Part 15.109, 2.1053
IC: RSS 133, Issue 3, Section 4.5

Measurement Results

SPURIOUS EMISSIONS LEVEL (uV/m)

Idle mode
f Detector | Level f Detector Level f Detector | Level
(MHz) (LV/m) | (MHz) (UV/m) (MHz) (LV/m)
20936 peak 52.06

Measurement uncertainty

+3 dB

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

$ 1GHz : RBW/VBW: 1 MHz

For measurement distance see table below

Limits: § 15.109

Frequency (MHz) Field strength (uV/m) Measurement distance (m)
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3
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Idle Mode (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 16:01:26
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15
SonyEricsson Mobile C omm.
2-4239-31-02/06 (AAF1052051-BV)
Idle
Rx Ant. vert/hor. max.Hold
80
15.209 (3m)
60
[
40 :
(A W
20
A N
R
Uy
30 100 1000 4000
FREQUENCY [MHZz]
f< 1 GHz : RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
Idle Mode (4 GHz — 12.0 GHz)
EMI-TEST 26 Jul 2006 16:03:05
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15

SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Idle mode

Rx Ant. vert/hor. max.Hold

80

FCC Part 15.209

60

40 M

% R T PP Y|

3990 10000 12000
FREQUENCY [MHz]

f>1GHz : RBW/VBW 1 MHz
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Idle Mode (12 GHz - 25 GHz)
Mar ker 1 [ T1] RBW 1 MHz RF Att O dB
Ref Lvi 34. 33 dB V vBW 1 MHz
97 dB V 20. 93587174 GHz S 74 s Uni t dB Vv
o7 5 dB Of f set
90
80
70
60
D1 54 |dB V-
50
40

30$M@memmum N\,Mwuumm};imhh. g ot

20

10

|
W O

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 31. JUL. 2006 08: 19: 30
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3.1.5 Conducted Spurious Emissions

Reference
FCC: CFR Part 24.238, 2.10.51
IC: RSS 133, Issue 3, 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: EBR 2.1057 the spectrum should be investigated fhe lowest
radio frequency generated in the equipment up keast the 10th harmonic of the carrier frequency.

For the mobile station equipment tested, this expitt a frequency range of 13 MHz to 19.1 GHz, tdtan from 10
MHz to 20 GHz.

2. Determine mobile station transmit frequencibslow outlines the band edge frequencies pertiteecdnducted
emissions testing.

USPCS Transmitter Channel Frequency:
512 1850.2 MHz
661 1880.0 MHz
810 1909.8 MHz

Measurement Limit:

(a) On any frequency outside frequency band ofd88CS 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.-512 Level Tx ch.-661 Level Tx ch.-810 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
2 3700.4 -28.5 3760 -27.7 3819.6 -27.4
3 5550.6 5640 5729.4
4 7400.8 7520 7639.2
5 9251.0 9400 9549.0
6 11101.2 speﬂlrict))tlTse;re 11280 all other 11458 | all other
spurious are spurious are
7 12951.4 more than 13160 more than 13368.6 more than
8 148016 | 20 dB under 15040 | 20 4B under 15278.4 | 20 dB under
9 16651.8 limit 16920 limit 17188.2 limit
10 18502.0 18800 19098.0
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Channel: 512 (up to 12 GHz)

Mar ker 1 [ T1] RBW 1 MHz RF Att 30 dB
Ref Lvli -28. 48 dBm vBW 1 MHz
32 dBm 3. 70341304 GHz SV 68 ns Uni t dBrr
32
+O9—=& HB—OFfset
20
10
o
-10
D1 - 13 dBrj
Carrier and
- 20 < . . .
signaling unit
- 30 | W.l LWMWANLWW\.L TS W R PPN PV, B) A o AA
- 40
- 50
- 60
- 68
Cent er 6. 0000045 GHz 1. 1999991 GHz/ Span 11. 999991 GHz
Dat e: 27.JUL. 2006 09: 26: 06
Channel 661 (up to 12 GHz)
Mar ker 1 [ T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -27.68 dBm vBwW 1 MHz
32 dBm 3. 75150919 GHz S 68 ns Uni t dBrr
32
19— B—C&f fset
20
10
o]
Carrier and
d . . .
-10 = signaling unit
D1 - 13 dBi
- 20
- 30 | J\MV.‘\ W/"\M P TN - PP ey !
W"MWWMW
- 40
- 50
- 60
- 68
Start 9 kH=z 1. 1999991 GHz/ Stop 12 GHz

Dat e: 27.JUL. 2006 09: 25: 02
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Channel 810 (up to 12 GHz)
Mar ker 1 [ T1] RBW 1 MHz RF Att 30 dB
Ref Lvli -27.40 dBm vBwW 1 MHz
32 dBm 3. 82365343 GHz SwWwr 68 ns Uni t dBrr
32
20
10
(o]
-10
D1 - 13 dBm
- 20 Carrier and
= signaling unit
- 30 WA A 1 NP A
Ty PR A A A~ A= A
- 40
- 50
- 60
- 68
Cent er 6. 0000045 GHz 1. 1999991 GHz/ Span 11. 999991 GHz
Dat e: 27.3JUL. 2006 09: 26: 54
Channel 512 (12 GHz - 25 GHz) valid for all 3 chargls
Mar ker 1 [ T1] RBW 1 MHz RF Att 10 dB
Ref Lvli -47. 80 dBm vBW 1 MHz
10 dBm 16. 92384770 GHz SwWr 74 s Uni t dBrr
10
19. 4 dB O f set
o]
-10
HD1 -13 dBm
- 20
- 30
- 40
- 50 ‘##MAAVUAVW\MMNGAA VYATWLVY. N VLT T A W P T oW U I
- 60
-70
- 80
- 90
Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 31. JUL. 2006 08: 15: 53
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3.1.6 Block Edge Compliance

Reference
FCC: CFR Part 24.238
IC: RSS 133, Issue 3, Section 6.5

Measurement Limit:

(a) On any frequency outside frequency band ofd88CS 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.
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Block 1 Channel 512

GMSK
ivarker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -14.02 dBmr VBW 3 kHz
22.3 dBnm 1.84998196 GHz SWI 280 ns Uni t dBnr
22. 3

16 L R_Cf £ s
TOT J D Cr T o5ET

D
[
£+

D1 -1

-77. 71

Start 1.849 CHz 100 kHz/ Stop 1.85 CHz
Cat e: 27JUL. 2006 09:42: 35
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Block 6 Channel 810

GMSK
harker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -13.89 dBm VBW 3 kHz
22.3 dBm 1.91002204 GHz SWI 280 ns Uni t dBm
22. 3
+6-—5—HB—CHspt
1
-1
D1 -13 dBe
_2 Vu
-3
-4
. (LTRSS YR T N
-6
-7
-77.7
Start 1.91 CHz 100 kHz/ Stop 1.911 CHz

Dat e: 27JUL. 2006 09:40:56
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Block 1 Channel 512

8-PSK
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -17.54 dBm VBW 3 kHz
18 dBm 1.84998397 GHz SWI 280 ns Uni t dBm
18

19. 4 PB Gfs#

—

10

-10

—D1 -13 dBm

-20

o

. b

- 60

-70

-82

Start 1.849 GHz 100 kHz/ Stop 1.85 GHz

Dat e: 27.JUL. 2006 10: 25: 11
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Block 6 Channel 810

8-PSK
Marker 1 [ T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -19.57 dBm VBW 3 kHz
18 dBm 1. 91001603 GHz SWI 280 ns Uni t dBm
18
19. 4 pB orstt
10
0]
-10

D1 -13 dBm
—ZOM
-30 |

- 40 Mtl\
Pl gl

- 60

-70

-82

Start 1.91 GHz 100 kHz/ Stop 1.911 GHz

Dat e: 27.JUL. 2006 10: 22: 49
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3.1.7 Occupied Bandwidth

Reference
FCC: CFR Part 24.238, 2.1049
IC: RSS 133, Issue 3, Section 6.5

Occupied Bandwidth Results

Similar to conducted emissions, occupied bandwidglasurements are only provided for selected frezj@eiin order to
reduce the amount of submitted data. Data werentakthe extreme and mid frequencies of the USPCS

frequency band. Table 8.2 below lists the meas8®88d power and -26dBC occupied bandwidths. Spectmahyzer
plots are included on the following pages.

Normal - mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz
1850.2 MHz 282.565 316.633
1880.0 MHz 282.565 318.637
1909.8 MHz 280.561 316.633
EDGE - mode
Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz
1850.2 MHz 284.569 314.629
1880.0 MHz 282.565 316.633
1909.8 MHz 282.565 318.637

Part 24.238 (a) requires a measurement bandwidihlefist 1% of the occupied bandwidth. For ca.(B&Biz, this
equates to a resolution bandwidth of at least Bl#. kor this testing, a resolution bandwidth 3.&zkkhs used.
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Channel 512

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl 0. 36 dB VBW 3 kHz
22.7 dBm 282. 56513026 kHz SWIr 280 ns Uni t dBmr
22.6
20l—19.4 HB Offsét A/ V"\J\!\‘

10 J‘/\/V
—D1 2.7 dBm / \\

L \

-50

- 60

-70

-77.3

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 09: 08: 04
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Channel 512

-26 dBc Bandwidth

GMSK
Marker 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl -2.96 dBm VBW 3 kHz
22.7 dBm 1. 85004269 Gz SWIr 280 ns Uni t dBmr
22.6
20l—19.4 HB Offsét A V"\J\.n_\‘

10 J/Jw
0 / \

D1 -3./3 dBm / \
e \fW\\
L

-50

- 60

-70

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 09:09: 14
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Channel 661

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [Ti] RBW 3 kHz  RF Att 40 dB

Ref Luvl -0.61 dB VBW 3 khHz

21.3 dBm 282. 56513026 kHz SWI 280 ns Uni t dBr
21'1 AT AW | |

19. 4 HB OF fset jU‘/\” Wk»\‘
10 I(‘r \h
D1 1.3 dBm ¥

. / \
M A
NP

-50

- 60

-70

Center 1.88 GHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 09:13: 36
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Channel 661

-26 dBc Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl 0.33 dB VBW 3 kHz
21. 3 dBm 318. 63727455 kHz SWIr 280 ns Uni t dBmr
21.3 AP A V] - |
19.4 B O f set }L/‘/\j ""\le\‘

10 l‘ \h
; f

D1 -4.(7 dBm - \

) o o,

- 40 1
-50
- 60
-70
78. 6
Center 1.88 GHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 09:14: 09
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Channel 810

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Luvl -0.13 dB VBW 3 kHz
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Channel 810

-26 dBc Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
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Channel 512

99% (-20 dB) Occupied Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -0.03 dB VBW 3 kHz
18. 8 dBm 284.56913828 kHz SWr 280 ns Uni t dBmir
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Channel 512

-26 dBc Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl 0.20 dB VBW 3 kHz
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Channel 661

99% (-20 dB) Occupied Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -0.39 dB VBW 3 kHz
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Channel 661

-26 dBc Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl 0.28 dB VBW 3 kHz
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Channel 810

99% (-20 dB) Occupied Bandwidth
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Delta 1 [T1] RBW 3 kHz RFE Att 20 dB
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3.2 PART GSM 850
3.2.1 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 optpuers and EIRP measurements for the mobile statio
In all cases, the peak output power is within #guired mask (this mask is specified in the JT@dseds, TIA PN3389
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 AnalyzexF36 ( peak and average)

This measurements were done at 3 frequencies, 8#42 836.2 MHz and 848.8 MHz (bottom, middle ang bf
operational frequency range).

Limits:
Power Step Nominal Peak Output Power Tolerance
(dBm) (dB)
5 +33 +2
Measurements Results Output Power (conducted)
GMSK
Peak Average
Frequency Power Class Output Power Output Power

(MHz) (dBm) (dBm)
824.2 5 32.6 32.5
836.4 5 32.8 32.7
848.8 5 32.6 32.5

Measurement uncertainty +0.5dB

8-PSK
Peak Average
Frequency Power Class Output Power Output Power

(MHz) (dBm) (dBm)
824.2 5 31.7 27.6
836.4 5 31.8 27.6
848.8 5 31.5 27.5

Measurement uncertainty +0.5 dB
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ERP Measurements
Description: This is the test for the maximum réellbpower from the phone.
Rule Part 22.913 specifies that "Mobile/portablgiens are limited to 7 watts ERP.

Measuring the EIRP of Spurious/Harmonic Emissiagiagi Substitution Method

(a) The measurements was performed with full rpaupower and modulation.

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

(c) The transmitter under test was placed at tkeifipd height on a non-conducting turntable (80haight)

(d) The BICONILOG antenna (20 MHz to 1 GHz) or HORMtenna (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 Receiwv&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 detikc

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

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

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

(k) The above steps were repeated with both tratemsiiantenna and test receiving antenna placedriical and
horizontal polarization. Both readings with theaamtas placed in vertical and horizontal polarizatiball be recorded.
() Repeat for all different test signal frequerscie

Measuring the ERP of Spurious/Harmonic Emissions tisg 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 : 10 kHz

Video BW : same

Detector Mode : positive

Average . off

Span : 3 x the signal bandwidth

(b) Load an appropriate correction factors fileEM| Receiver for correcting the field strength rizedlevel

Total Correction Factor recorded in the EMI Receiwvé&€able Loss + Antenna Factor

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

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

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

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

(f) Use one of the following antenna as a receidntgnna: .DIPOLE antenna for frequency from 30010z or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune it's eletaea the frequency as specified in the calibrati@nual.

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

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

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

(k) The transmitter was rotated through 360 o abotgrtical axis until a higher maximum signal waseived.

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

(m) Adjust input signal to the substitution antemumil an equal or a known related level to thaedted 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

\Wit55\2_PROJEKTE\06\4239_31\Task2(MCP)\2-4239-316Bv2.doc
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EIRP=P+G1=P3+L2-L1+A+G1

ERP = EIRP —2.15 dB

Total Correction factor in EM| Receiver # 2 = L2% + 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 tgx)Yo)
(p) Repeat step (d) to (o) for different test freqey

(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

(r) Actual gain of the EUT’s antenna is the diffece of the measured EIRP and measured RF powse &R port.
Correct the antenna gain if necessary.

Limits:
Power Step Burst Peak
(dBm)
0 <33
Measurement Results Output Power ( Radiated )
GMSK
BURST Peak
Frequency Power Class (dBm)
(MHz)
ERP
824.2 5 29.7
836.4 5 29.8
848.8 5 29.6
Measurement uncertainty: 1.5%
8-PSK
BURST Peak
Frequency Power Class (dBm)
(MHz)
ERP
824.2 5 29.2
836.4 5 29.0
848.8 5 29.1
Measurement uncertainty: 1.5%
Sample calculation:
Freg SA SG Ant. Dipol Cable ERP Substitution Antenna
Reading| Setting gain gain loss
MHz dBuVv dBm dBi dBd dB dBm
836.4 140.5 42.0 -10.50 1.67 29.8 UHAP Schwarzb8fk 460

ERP = SG (dBm) - Cable Loss (dB) + Ant. gain (dB)
*ERP can be calculated from EIRP by subtractingghi@ of the dipole, ERP = EIRP -2.1dBi
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3.2.2 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 undecdimelition of AFC lock, it is necessary to make sweaments with the
mobile station in a “call mode”. This is accompéshwith the use of a R&S CMU 200 DIGITAL
RADIOCOMMUNICATION TESTER..

1. Measure the carrier frequency at room tempegatur

2. Subject the mobile station to overnight soai3atC.

3. With the mobile station, powered with 3.7 Voltennected to the CMU 200 and in a simulated caltllannel 661
(centre channel), measure the carrier frequencgsé imeasurements should be made within 2 minutes of
powering up the mobile station, to prevent sigaifitself warming.

4. Repeat the above measurements at 10 C increfnemis30 C to +60 C. Allow at least 1 1/2 hourgath
temperature, un-powered, before making measurements

5. Re-measure carrier frequency at room temperatithenominal 3.7 Volts. Vary supply voltage fronimimum 3.3
Volts to maximum 4.4 Volts, in 13 steps re-meagyiarrier frequency at each voltage. Pause at &% V

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

6. Subject the mobile station to overnight soakéi C.

7. With the mobile station, powered with 3.7 Vottennected to the CMU 200 and in a simulated caltttmannel
661(center channel), measure the carrier frequéntse measurements should be made within 2 minfites
powering up the mobile station, to prevent sigaifitself warming.

8. Repeat the above measurements at 10 C increfnemts-60 C to -30 C. Allow at least 1 1/2 hourgath
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 stahilfi the carrier shall be accurate to within Ophpof the received
frequency from the base station. This accuracyfificient to meet Sec. 22.355, Frequency Stabilitye frequency
stability shall be sufficient to ensure that thedamental emission stays within the authorizedueegy block.. This
transceiver is specified to operate with an inmitage of between 3.3 V dc and 4.4 V dc, with a matvoltage 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)
3.3 61 0,00000718 0,0718
3.4 66 0,00000776 0,0776
3.5 72 0,00000847 0,0847
3.6 70 0,00000824 0,0824
3.7 66 0,00000776 0,0776
3.8 62 0,00000729 0,0729
3.9 60 0,00000706 0,0706
4.0 56 0,00000659 0,0659
4.1 60 0,00000706 0,0706
4.2 64 0,00000753 0,0753
4.3 66 0,00000776 0,0776
4.4 65 0,00000765 0,0765

Measurement Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error
(C) (Hz) (%) (ppm)
-30 71 0,00000835 0,0835
-20 67 0,00000788 0,0788
-10 60 0,00000706 0,0706
+0.0 55 0,00000647 0,0647
+10 53 0,00000624 0,0624
+20 57 0,00000671 0,0671
+30 55 0,00000647 0,0647
+40 58 0,00000682 0,0682
+50 62 0,00000729 0,0729
+60 65 0,00000765 0,0765




CETECOM ICT Services GmbH

Untertiirkheimer Str. 6-10, 66117 Saarbruecken Phoef9 (0) 681 598-0 Fax: -9075
RSC-Laboratory Phone: +49 (0) 681 598-0 Fax: -9075
Test report no.: 2-4239-31-02/06 Date: 2006-08-02 agePs0 of 81

Frequency Error vs. Voltage
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3.2.3 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 éasare the radiated emissions from the mobileostafi he site is
constructed in accordance with ANSI C63.4:2003 irequuents and is recognized by the FCC to be in diame for a 3
and al0 meter site. The spectrum was scanned oot to the 10th harmonic of the highest

frequency generated within the equipment, whidhéstransmitted carrier that can be as high as83¥iBiz. This was
rounded up to 12 GHz. The resolution bandwidttetsas outlined in Part 22.917. The spectrum wasrszhwith the
mobile station transmitting at carrier frequendles pertain to low, mid and high channels of tf&PCS band.

The final open field emission ( here 10m semi-anacbhamber listed by FCC) test procedure is devia:

a) The test item was placed on a 0.8 meter highcooductive stand at a 3 meter test distance frammweceive antenna.
b) The antenna output was terminated in a 50 olaeh. o

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

d) Detected emissions were maximized at each frexyuly rotating the test item and adjusting thenexantenna
height and polarization. The maximum meter reaeiag recorded. The radiated emission measuremettis of
harmonics of the transmit frequency through thén Hatrmonic were measured with peak detector andiz bandwidth.
If the harmonic could not be detected above theenfloor, the ambient level was recorded. The exdent power into a
dipole antenna was calculated from the field intgrievels measured at 3 meters using the equatiown below:
e)Now each detected emissions were substitutedebguibstitution method, in accordance with the EIA/603 .

Measurement Limit:

Sec. 22.917 Emission Limits.

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

The specification that emissions shall be attenbb&dow the transmitter power (P) by at least 49+og (P) dB,
translates in the relevant power range (1 to 0M)1o0 -13 dBm. At 1 W the specified minimum attetioa becomes 43
dB and relative to a 30 dBm (1 W) carrier becomémi of -13 dBm. At 0.001 W (0 dBm) the minimunttenuation is
13 dB which again yields a limit of -13 dBm. Inghway a translation of the specification from riglato absolute terms
is carried out.
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Measurement Results:

Radiated emissions measurements were made otiilg apper, center, and lower carrier frequencigb@fJSPCS band
(824.2 MHz, 836.4 MHz and 848.8 MHz). It was dedidieat measurements at these three carrier fregagewould be
sufficient to demonstrate compliance with emissiiiméts because it was seen that all the significgrurs occur well
outside the band and no radiation was seen froamrgecin one block of the USPCS band into anyhefather blocks.
The equipment must still, however, meet emissieqsirements with the carrier at all frequencies ovieich it is
capable of operating and it is the manufacturesponsibility to verify this.

The final open field radiated levels are presewniethe next pages.
All measurements were done in horizontal and varpiolarization, the plots shows the worst case.
As can be seen from this data, the emissions fhentest item were within the specification limit.

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 29452 no spurious 50184 no spurious 50928 no spurious
or more than or more than or more than
’ 5769.4 20 dB under 5854.8 20 dB under 5941.6 20 dB under
8 6593.6 limit 6691.2 limit 6790.4 limit
9 7417.8 7527.6 7639.2
10 8242.0 8364.0 8488.0

Sample calculation:

Freg SA SG Ant. Dipol Cable ERP Substitution Antenna
Reading| Setting gain gain loss

MHz dBuv dBm dBi dBd dB dBm

848.8 138.5 41.8 -10.50 1.67 29.6 UHAP Schwarzb8k 460

ERP = SG (dBm) - Cable Loss (dB) + Ant. gain (dB)
*ERP can be calculated from EIRP by subtractingghi@ of the dipole, ERP = EIRP -2.1dBi
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Channel 189

Traffic mode up to 30 MHz (Valid for all 3 channelg

EMI- 26 Jul 2006 14:31:44
hp EFBISION LEVEL[ dBuv/m] PEAK
110 SN
3m magn
FCQ 15.209 ™ L SonyEricsson (AAF-1052051-BV)
~~ 2-4239-31-02/06
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% (2

.01 1 1 10 30
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Channel 128 (30 MHz - 4 GHz)
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Spurious emissions

SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF105205(1-BV)
Traffic mode (Ch. 128)

Rx Ant. vert/hor. max.Hold
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-20
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40 signaling unit
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f<1 GHz : RBW/VBW: 100 kHz $1GHz : RBW /VBW 1 MHz
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Channel 128 (4 GHz — 12.5 GHz)

EMI-TEST 26 Jul 2006 16:26:31
hp EMISSION LEVEL[ dBm] PEAK
20

Funkstoerstrahlung

SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 128)

Rx Ant. vert/hor. max.Hold

-40

et PR A i 11 M’W

-60

4000 10000 12500
FREQUENCY [MHz]

f>1GHz : RBW / VBW 1 MHz
Channel 128 (12 GHz - 25 GHz) valid for all 3 charels

Mar ker 1 [ T1] RBW 1 MHz RF Att O dB
Ref LvIi -50. 21 dBm vBW 1 MHz
10 dBm 16. 45490982 GH=z SWIr 74 ns Uni t dBrr
10
26. 5 dB O f set
o
-10
D1 - 13 dBm
- 20
- 30
- 40
-50
AN AL AMIMAAHAA A A S A o i hg AN A sy A AMMA
- 60
-70
- 80
- 90
Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 31. JUL. 2006 08: 34: 48
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Channel 189 (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 16:12:13
hp EMISSION LEVEL[ dBm] PEAK
20
Spurious emissions
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 189)
Rx Ant. vert/ hor. max.Hold
0
FCC '2.1053
-20
-40
Carrier and o
. . . >
signaling unit i
-60
T
e /MW’W
Py } W) \
25 100 1000 4000
FREQUENCY [MHz]
f<1 GHz : RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz

Channel 189 (4 GHz — 12.5 GHz)

EMI-TEST 26 Jul 2006 16:24:00
hp EMISSION LEVEL[ dBm] PEAK

20
Funkstoerstrahlung
SonyErics son Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 189)
Rx Ant. vert/hor. max.Hold

0

20 Fecoads

-40

-60

4000 10000 12500
FREQUENCY [MHz]

f>1GHz : RBW/VBW 1 MHz
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Channel 251 (30 MHz - 4 GHz)

EMI-TEST 26 Jul 2006 16:14:53
hp EMISSION LEVEL[ dBm] PEAK
20
Spurious emissions
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 251)
Rx Ant. vert/hor. max.Hold
0
FCC '2.1053
-20
Carrier and _
signaling unit "
-40
NVW}‘M'\
60 A Jp
M L
M1
25 100 1000 4000
FREQUENCY [MHz]
f<1 GHz : RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
Channel 251 (4 GHz — 12.5 GHz)
EMI-TEST 26 Jul 2006 16:19:03
hp EMISSION LEVEL[ dBm] PEAK
20
Funkstoerstrahlung
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Traffic mode (Ch. 251)
Rx Ant. vert/hor. max.Hold
0
-20 FEC 271653
-40
MW\W‘WWW W
-60
4000 10000 12500
FREQUENCY [MHz]

f>1GHz : RBW/VBW 1 MHz
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3.2.4 Receiver Radiated Emissions

Reference
FCC: CFR Part 15.109, 2.1053
IC: RSS 132, Issue 2, Section 4.6 and 6.6
SPURIOUS EMISSIONS LEVEL (uV/m)
Idle Mode
f Detector Level f Detector Level f Detector Level
(MH2z) (UV/m) (MH2z) (UV/m) (MH2z) (UV/m)
16585 peak 53.58
Measurement uncertainty +3 dB

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

Measurement distance see table

Limits: § 15.109

Frequency (MHz) Field strength (uV/m) Measurement distance (m)
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3
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Idle-Mode (30 MHZ - 4 GHZ)

EMI-TEST 26 Jul 2006 16:01:26
hp EMISSION LEVEL][ dBuv/m] PEAK
100
FCC Part 15
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Idle
Rx Ant. vert/hor. max.Hold
80
15.209 (3m)
60
[
40 !
|
P
i
20 iy
b . N MMWWWW
30 100 1000 4000
FREQUENCY [MHz]
f<1 GHz: RBW/VBW: 100 kHz $ 1GHz : RBW /VBW 1 MHz
IDLE-MODE (4 GHz — 12.0 GHz)
EMI-TEST 26 Jul 2006 16:03:05
hp EMISSION LEVEL[ dBuVv/m] PEAK
100
FCC Part 15
SonyEricsson Mobile Comm.
2-4239-31-02/06 (AAF1052051-BV)
Idle mode
Rx Ant. vert/hor. max.Hold
80
FCC Part 15.209
60

40 M

20 IV T PR Y S

3990 10000 12000
FREQUENCY [MHz]

f>1GHz : RBW/VBW 1 MHz
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Idle - mode (12 GHz - 25 GHz) valid for all 3 chanels
Mar ker 1 [ T1] RBW 1 MHz RF At t O dB
Ref Lvli 34. 58 dB V vBW 1 MHz
97 dB V 16. 58517034 GHz SWr 74 ns Uni t dB Vv
o7 5 dB O f set
90
80
70
60
D1 54 |dB V-
50
40

ol AU Mt ARk A b M IO AR A A i)

20

10

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 31. JUL. 2006 08: 31: 25
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3.2.5 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 ¢asare the conducted emissions from the mobilmstat

1. Determine frequency range for measurements: EBR 2.1057 the spectrum should be investigated fhe lowest
radio frequency generated in the equipment up beast the 10th harmonic of the carrier frequefoy.the mobile
station equipment tested, this equates to a fregyuemge of 13 MHz to 19.1 GHz, data taken fronMiz to 20 GHz.
2. Determine mobile station transmit frequencieslow outlines the band edge frequencies pertirmeadnducted
emissions testing.

USPCS Transmitter Channel Frequency
128 824.2 MHz
189 836.4 MHz
251 848.8 MHz

Measurement Limit
(a) On any frequency outside frequency band ofd88CS 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 19452 no spurious 20184 no spurious 20928 no spurious
or more than or more than or more than
’ 5769.4 20 dB under 5854.8 20 dB under 5941.6 20 dB under
8 6593.6 limit 6691.2 limit 6790.4 limit
9 7417.8 7527.6 7639.2
10 8242.0 8364.0 8488.0
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Channel: 128
Mar ker 1 [ T1] RBwW 1 MHz RF At t 30 dB
Ref Lvli -17. 53 dBm vBW 1 MHz
20 dBm 813. 62725451 MHz SwWwr 17.5 ns Uni t dBnr
20,
10. 4 dB O f set
10
o]
- 10|
 -D1 -13 dBm
- 20
Carrier and
- 30 = signaling unit
- 40 \ N Aga A_.M
- 50
- 60|
- 70
- 80
Center 3.5 GHz 700 WMHz/ Span 7 GHz
Dat e: 27.JUL. 2006 08: 45: 51
Channel 189
Mar ker 1 [ T1] RBW 1 MHz RF Att 30 dB
Ref Lvli -16. 60 dBm vBW 1 MHz
20 dBm 827. 65531062 Mz SWr 17.5 ns Uni t dBrr
20
10. 4 dB O f set
10
(o]
- 10
-D1 - 13 dBm
- 20 .
Carrier and
= signaling unit
- 30
- a0 A oA g M
oA A AL AT Al A I it st
- 50
- 60
-70
- 80
Start O Hz 700 MHz/ Stop 7 GHz

Dat e: 27.JUL. 2006 08: 45: 21
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Channel 251

Mar ker 1 [ T1] RBW 1 MHz RF At t 30 dB
Ref Lvli -15. 73 dBm vBW 1 MHz
20 dBm 841. 68336673 MHz SwWr 17.5 ns Uni t dBrr
20

10. 4 dB O f set

10

-10

—D1 - 13 dBm

- 20

Carrier and

- 30 . : .
signaling unit

A

- 40 Loy A .Au.r\k‘.'tJ‘M
LJAW\’\—JNM PESVEOVEVZY Wara s STV WSV S DAY v

- 50

- 60

-70

- 80
Center 3.5 GHz 700 MHz/ Span 7 GHz

Dat e: 27. JUL. 2006 08: 46: 24

Channel 128 (12 GHz - 25 GHz) valid for all 3 chargls

Marker 1 [ T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -35. 74 dBm VvBW 1 NMHz
20 dBm 15. 93386774 GHz SWIr 74 s Uni t dBmr
20
10. 4 dB O f set
10
o
-10
D1 - 13 dBm
- 20
- 30

- 50

- 60

-70

- 80

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 27. JUL. 2006 08: 47: 21
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3.2.6 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 ofd88CS spectrum, the power of any emission shaltteauated
below the transmitter power (P, in Watts) by astet8+10Log(P) dB. For all power levels +33 dBn®tdBm, this
becomes a constant specification limit of -13 dBm.
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Block 1 Channel 128 - GMSK
Mar ker 1 [ T1] RBW 3 kHz RF Att 40 dB
Ref Lvli -13. 71 dBm vBW 3 kHz
24 dBm 823. 99799599 NMHz SW 280 ns Uni t dBnr
23'22 20.4 BB O f st
10
o
-10

D1 -13 dBm

- 30 AL rrpf
},MNU\"

- 40
P \ —— "I T b st w\‘"‘vyﬂ\/‘/

- 60

-70

-76.0

Start 823 MHz 100 kHz/ St op 824 MHz

Dat e: 27. JUL. 2006 08: 18: 14
Block 4 Channel 251 - GMSK
Mar ker 1 [ T1] RBW 3 kHz RF Att 40 dB
Ref Lvli -13. 25 dBm vBW 3 kHz

24 dBm 849. 01603206 NMHz SwWwr 280 s Uni t dBrr
23.9

20

20. 4 dB O f set

10

-10
D1 -13 dBm

LY

N,

- 50 l ..».IMMKI N.UM Iqu P AN | | ||Au [l
oty W MR A i Ar o

- 60

-70

-76.0

Center 849.5 WMHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08: 16: 23
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Block 1 Channel 128 — 8-PSK
Mar ker 1 [ T1] RBW 3 kHz RF Att 30 dB
Ref Lvli -15. 96 dBm vBW 3 kHz
20. 7 dBm 823. 98597194 MHz SwWr 280 ns Uni t dBrr
20 552 B O fsbt
10
o
-10

=Dl - 13 dBm

20 A

i g e byt

- 60
-70
-79. 3
Start 823 MHz 100 kHz/ St op 824 MHz
Dat e: 27. JUL. 2006 11: O6: 16
Block 4 Channel 251 — 8-PSK
Mar ker 1 [ T1] RBW 3 kHz RF Att 30 dB
Ref LvI -14. 74 dBm vBW 3 kHz
20. 2 dBm 849. 00601202 NMHz SWIH 280 ns Uni t dBrmr
20. 2
20. 4 dB O f set
10
(o]
-10

D1 - 13 dBm

IR
B
R

- 60

-70

-79.8

Start 849 MHz 100 kHz/ St op 850 MHz

Dat e: 27. JUL. 2006 10: 55: 11
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3.2.7 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 bandwidglasurements are only provided for selected frezjegin order to
reduce the amount of submitted data. Data werentakthe extreme and mid frequencies of the USR&fuéncy band.

Table below lists the measured 99% power and -26d&0pied bandwidths. Spectrum analyzer plotsrarigded on

the following pages.

Normal mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
(kHz) (kHz2)

824.2 MHz 284.569 318.637

836.4 MHz 284.569 320.641

848.8 MHz 286.573 318.637

EDGE mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
(kHz) (kHz)

824.2 MHz 276.553 322.645

836.4 MHz 278.557 322.645

848.8 MHz 280.561 316.633

Part 22 requires a measurement bandwidth of at18aof the occupied bandwidth. For ca. 300 kHig #yuates to a
resolution bandwidth of at least 3 kHz. For thititgy, a resolution bandwidth 3.0 kHz was used.
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Channel 128

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz  RF Att 40 dB
Ref Lvl -0.09 dB VBW 3 kHz
23.5 dBm 284.56913828 kHz ~ SWI 280 ns Uni t dBrr
23.5
ol_20.4 BB O fsbt AV,

) AT

R / \
' ;|
I N

-50

- 60

Center 824.2 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08: 05: 46
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Channel 128

-26 dBc Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz  RF At 40 dB
Ref Luvl 0.20 dB VBW 3 kHz
23.5 dBm 318. 63727455 kHz SW 280 ns Uni t dBn
23.5
hol_20.4 B Offsbt .J\PJ”W\‘U\

. / i,
| \
s ™
A ",

ot i,

-50

- 60

Center 824.2 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08:07: 20
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Channel 189

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl -0.50 dB VBW 3 kHz
23.6 dBm 284.56913828 kHz SWr 280 ns Uni t dBnr
23.6

ol_20.4 HB O fsékt /J,(‘\/\”W”MAV\
Y

10 /
| D1 3.4 dBm : \\4

; N L
IR ™,

-50

- 60

-70

Center 836.4 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08:10:54
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Channel 189

-26 dBc Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl -0.76 dB VBW 3 kHz
23.6 dBm 320. 64128257 kHz SWr 280 ns Uni t dBrr

P o s e airali M/‘rww
o1 24 B / \\
B I R Y \h
;o \
o “ry
v \

-50

- 60

-70

Center 836.4 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08:11: 37
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Channel 251

99% (-20 dB) Occupied Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl 0. 03 dB VBW 3 kHz
24 dBm 286. 57314629 kHz SWr 280 ns Uni t dBmr
23.9
,ol_20.4 HB Off set MJ\/ Mu
y M o
D1 3.9 dBm / \’\4
o J Y
-10 \I.Ur[ \“W.h
-20 ’N,/
.30 ll‘m
_4OM VA_\
-50
- 60
-70
76.0
Center 848.8 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08:13:39
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Channel 251

-26 dBc Bandwidth

GMSK
Delta 1 [T1] RBW 3 kHz RF Att 40 dB
Ref Lvl -0.76 dB VBW 3 kHz
24 dBm 318. 63727455 kHz SWr 280 ns Uni t dBmr
23.9

,ol_20.4 HB Off set Jl‘rh,'w\l M\,’
0] J/ \'\4
D1 -2.]1 dBm ' {

y \
i/ Wi,

- M ‘A\W

-50

- 60

-70

Center 848.8 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 08:14: 32
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Channel 128

99% (-20 dB) Occupied Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RE Att 30 dB
Ref Lvl 0.03 dB VBW 3 kHz
22 dBm 276. 55310621 kHz SWI 280 ns Uni t dBmr
22

A

T
|
[ \w.\
) Mhﬂ W \W\,’\\/"\l

- 30 vyl

-+

N
(@]
i
m
Q

<

- 40

;

-50

- 60

-70

-78

Center 824.2 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 10:41: 32
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Channel 128

-26 dBc Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RE Att 30 dB
Ref Lvl -0.16 dB VBW 3 kHz
22 dBm 322. 64529058 kHz SWI 280 ns Uni t dBmr
20—
204 B Of f

<Lt JA M}Uﬂ"ﬁ N

10 I\(
O n
D1 -4 |dBm

10 . \

-30 )
40 A)\/ W\{\n

-50

5/5

- 60

-70

-78

Center 824.2 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 10:42: 09
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Channel 189

99% (-20 dB) Occupied Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RE Att 30 dB
Ref Lvl -0.58 dB VBW 3 kHz
20.7 dBm 278. 55711423 kHz SWI 280 ns Uni t dBmr
20.7 o

20. 4 dB O f set

10 JV
—D1 0.7 dBm

—
=

-20

30 1\\l.h_lr.
M
40 |

-50

- 60

-70

Center 836.4 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 11:02: 23
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Channel 189

-26 dBc Bandwidth

8-PSK
Delta 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -1.07 dB VBW 3 kHz
20.7 dBm 322. 64529058 kHz SWI 280 ns Uni t dBr
20.7 e =
20.4 HB O f spt V‘{ JqJV\M\h
10 1 ] L
W V&
o J
..uJ v
| D1 -5.]3 dBm [

-10 R I}

E__

gl W i

-50

- 60

-70

-79.3

Center 836.4 MHz 100 kHz/ Span 1 MHz

Dat e: 27.JUL. 2006 11:03:13
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4 Used Test Equipment
No. In:;t]rél"r;; ?{/‘U Manufacturer Type Serial-No. Inte:’\r:gl L2
Anechoic chamber
1. Anechoic chamber MWB 87400/02 300000996
2. Bi conical antenna EMCO 3104C 9909-4868 30000259
3. Log. Per. antenna EMCO 3146 2130 300001603
4, Double ridge horn EMCO 3115P 3088 300001032
5. Active loop antenna EMCO 6502 2210 300001015
6. Loop antenna Rohde & Schwarz ~ HFH2-Z2 891847-35| 00081169
7. Spectrum analyzer Hewlett-Packard 8566B 2747R653 | 300001000
8. Spectrum analyzer Hewlett-Packard 85662A 2816A16541 300002297
display
9. Quasi peak adapter Hewlett-Packard 85650A 281130 | 300000999
10. RF pre selector Hewlett-Packard 85685A 28334807 | 400000081
11. Workstation Hewlett-Packard Vectra VL 300004.68
12. Software Hewlett-Packard EMI Halle C 300000983
13. Power attenuator Byrd 8325 1530 300001595
14. Band reject filter Wainwright WRCG1855/1910D 300003350
15. Band reject filter Wainwright WRCG2400/248BL 300003351
16. Power supply unit Hewlett-Packard 6032A 2818488 | 300001040
17. Universal Rohde & Schwarz | CMU 200 103992 300003231
communication tester
Laboratories Short Range Devices
18. Amplifier Parzich GMBH js42-00502650-| 928979 300003143
28-5a
19. Analog-/Digital multi- DF-971A 438309, 400000082
meter 438320,
438361
20. Audio Analyzer 2Hz - | Rohde & Schwarz | UPD 841074/009 300001236
300 kHz
21. Bit error analyzer Hewlett-Packard 37732A 3608073 300001446
22. Communication tester| Rohde & Schwafz  CMD55 881082 300003018
23. Communication test Set  Schlumberger 4040 172511 | 300001387
24. Directional coupler Amplifier Researgh DC 3010 12709 300001226
25. Directional coupler EMV DC3010 12306 300001429
26. Field strength meter | EMCO 7405 9202-2150 300001203
(Near field probe)
27. Frequency Counter Hewlett-Packard 5386A 2702481 | 300000998
28. Climatic chamber Heraeus Voetsch VT 4002 5,8568 300003019
29. Climatic chamber Heraeus Voetsch VT 4002 527683 300002326
30. Power sensor Hewlett-Packard 8484A 2237A10156 00061140
31. Power sensor Hewlett-Packard 8482A 2237A06016 000831139
32. Power sensor Hewlett-Packard 8484A 2237A10494 00081666
33. Power sensor Hewlett-Packard 8482A 1925A046714 00031667
34. Power sensor Hewlett-Packard 8485A 2238A00849 00031668
35. Power sensor Hewlett-Packard 8482A 2237A06009 00081267
36. Power sensor Hewlett-Packard 8482B 2703A02586 300001492
(attenuator)
37. Local Oscillator Hewlett-Packard 70900A 28422P2 300002019
38. Measurement Receiver Rohde & Schwayz ESH 2 ABI1095 300002505
39. Multi-meter (Hand) Siemens Multizet 300001102
40. Multi-meter (Hand) Goerz 6EP 300001116
41. Multi-meter (Hand) MetraWatt MA4S 300001740
42. Multi-meter digital Rohde & Schwarzl UDS 5 87262 300001325
43. Power supply Hewlett-Packard 6038A 3122A1109F 00081204
44. Power supply Hewlett-Packard 6038A 2848A0702)7 00081174
45. Power supply Zentro 2X30V 2007 300001109
46. Power supply Hewlett-Packard 6038A 2752A04866 00081161
47. Power supply Heiden 1108-32 1701 300001392,
48. Power supply Heiden 1108-32 1802 300001383
49. Power supply Heiden 1108-32 3202 300001187
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No. In:;t]rél"r;; ?{/‘U Manufacturer Type Serial-No. Inte:’\r:gl L2
50. Power supply Zentro LA 2x30/5GB2| 2012 300001275
51. Power supply Systron M5P 40/15A 828233 30000129
52. V-network AC Rohde & Schwarz| ESH3-Z5 828576/020] 300001210
53. Oscilloscope Hewlett-Packard 54502A 2934A0191j7300001374
54. Power meter Hewlett-Packard 436A 2101A1237B 080036
55. Power meter Hewlett-Packard 436A 2031U0146(1 060005
56. Precision — frequency +Hewlett-Packard 70310A 2736A00707 300002018
reference

57. Radio communication | Rohde & Schwarz | CMTA 54 894043/010 300001175
analyzer

58. Radio communication | Rohde & Schwarz | CMTA 84 894199/012 300001176
analyzer

59. Radio communication | Rohde & Schwarz | CMTA 84 894581/013 300001355
analyzer

60. Signal generator Hewlett-Packard 8111A 22156008 | 300001117

61. Signal generator Rohde & Schwarg  SMPC 882496/01| 300001162

62. Function signal Rohde & Schwarz | AFGU 862490/032 300001201
generator

63. Function signal Rohde & Schwarz | APN-04 894326/014 300001184
generator

64. Signal generator 0.01-| Hewlett-Packard 8662A 2224A01012 300001110
1280 MHz

65. Signal generator 0.01-| Hewlett-Packard 8662A 2232A01038 300001264
1280 MHz

66. Signal generator 0.1- | Rohde & Schwarz | SMH 864219/033 300001410
2000 MHz

67. Signal generator 0.1- | Rohde & Schwarz | SMH 883909/010 300001183
2000 MHz

68. Signal generator 0.1- | Hewlett-Packard 8657A 2838U00736 300001009
2060 MHz

69. Signal generator 0.1- | Hewlett-Packard 8665A 2833A00109 300001177
4200 MHz

70. Signal generator 0.1- | Hewlett-Packard 8665A 2833A00112 300001373
4200 MHz

71. Signal generator 0.1- | Rohde & Schwarz | SMHU 2790575 300001404
4320 MHz

72. Signal generator 0.1- | Rohde & Schwarz | SMHU 894055/005 300001190
4320 MHz

73. Signal generator DC- | Hewlett-Packard 8904A 2822A01213 300001157
600 KHz

74. Signal generator DC- | Hewlett-Packard 8904A 2822A01214 300001158
600 KHz

75. Signal generator DC- | Hewlett-Packard 8904A 2822A01203 300001367
600 KHz

76. Function signal Rohde & Schwarz | APN 04 2273637 300001395
generator

77. Signal generator NF Rohde & Schwatz  SPN 88QBRO/ | 300001142

78. Spectrum Analyzer Rohde & Schwarg ~ FSiQ26 83/RNNY 300002678

79. Spectrum analyzer Hewlett-Packard 71210A (7p0pQ731A02347 300000321

80. Spectrum analyzer Rohde & Schwalz  FSMS 826047/0 | 300001223

81. Spectrum analyzer 2 Hewlett-Packard 85660B A03814 300001207

82. Spectrum analyzer 3 Hewlett-Packard 8566A 19PRA7 300001098

83. Spectrum analyzer Hewlett-Packard 70206A 2840A01553 300002017
Display

84. Spectrum analyzer Hewlett-Packard 85662A 3144A20627 300001208
Display 2

85. Spectrum analyzer Hewlett-Packard 85662 1925A00860 300002306
Display 3

86. Isolating transformer Erfi 913501 300001205

87. Isolating transformer Erfi MPL 91350 300001155

88. Isolating transformer Erfi MPL 91350 300001151

89. Isolating transformer Erfi 6210 300001179

90. Isolating transformer Grundig RT5A 8781 3000012

91. Isolating transformer Grundig RT5A 9242 30008R.2

92. Amplifier Hewlett-Packard 8447D 2648A04780 300860

93. Amplifier EMV 10W1000 9549 300001377
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No. Instru_ment/ Manufacturer Type Serial-No. it D
Ancillary No.
94, Amplifier EMV 25W1000 12948 300001440
95. Amplifier 5W Amplifier Research 5W1000 9725 800592
Laboratory Bluetooth
96. Power splitter Inmet Corp. 1499382 300002841
97. Power sensor Rohde & Schwarg  NRV-Z1 833894/011300002681-
0010
98. Signal generator Rohde & Schwarz  SMIQ03 836! 300002680
99. Bluetooth RF-test Rohde & Schwarz | TS8960 300002681-
system 0000
100. | Signal generator Rohde & Schwarz  SMIQ03 83A5HEL 300002681-
0001
101. | Signal generator Rohde & Schwarz  SMIQ03 838HEL 300002681-
0002
102. | Signal generator Rohde & Schwarz ~ SMP02 838133/ | 300002681-
0003
103. | Power meter Rohde & Schwarz  NRVD 835430/044 0082681-
0004
104. | Spectrum - analyzer Rohde & Schwajz  FSIQ 8045848 300002681-
0005
105. | Switch unit Rohde & Schwarzg SSCU 300002681
0006
106. | Attenuator-step Rohde & Schwarz RSP 834500/01p300002681-
0007
107. | Frequency normal Rohde & Schwarz  Rubidium 08Q2681-
0009
108. | Power sensor Rohde & Schwarz  NRV-Z1 833894/012300002681-
0013
Conducted emission on AC line Room 006
109. | Measurement receiverl Rohde & Schwarz ESH3 BB062 300002490
110. | Measurement receive Rohde & Schwarz ESVP BB021 300002491
111. | Measurement receiverl Rohde & Schwarz ESH3 ‘BO0D2 300000296
112. | V-network AC Rohde & Schwarzl ESH3 Z5 89247%/01 | 300002209
113. | V-network AC Rohde & Schwarzl ESH3-Z5 892230/02 | 300002506
114. | Software Rohde & Schwara ESK-1
115. | DC power supply Hewlett-Packard 6032A 2743A126 | 300001498
116. | V-network AC Rohde & Schwarzl ESH3-Z5 861184/01 | 300001458
117. | V-network DC Rohde & SchwarzZl ESH3-Z6 8936892/0 | 300001504
118. | V-network DC Rohde & Schwarzl ESH3-Z6 861406/0 | 300001518
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.




