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CETECOM ICT Services GmbH

Test report n0.2-4883-57-02/08_A

1 General information

1.1 Notes

The test results of this test report relate excklgito the test item specified in 3.1.1. The CETRC 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: P Ty i
g /
x s
2008-09-08 Jakob Reschke | S e~
Date Name Signatur
2008-09-08 Nicolas Stamber /V j%jg\mf\o iy
B Il . }
Date Name Signature

Technical responsibility for area of testing:

2008-09-08 Michael Berg

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 681598 - 9075
e-mail: info@ICT.cetecom.de
Internet: http://www.cetecom-ict.de

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

DIN EN ISO/IEC 17025

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

Accredited by: Federal Motor Transport Authority (KBA)
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

Name: Sony Ericsson Mobile Communications AB
Street: Nya Vattentornet

Town: 22188 Lund

Country: Sweden

Telephone: +46-46-19-3000

Fax: +46-46-19-3295

Contact: Peter Lindeborg

E-mail: peter.lindeborg@sonyericsson.com
Telephone: +46-46-212-6180

1.4 Application details

Date of receipt of order: 2008-08-27
Date of receipt of test item: 2008-09-01

Date of start test: 2008-09-01

Date of end test: 2008-09-08

Persons(s) who have been

present during the test: -/-
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Test report n0.2-4883-57-02/08_A

2 Test standard/s:

47 CFR Part 2 2006-10 Title 47 of the Code of FeddrRegulations; Chapter I-
Federal Communications Commission
Frequency allocations and radio treaty matters; geeral rules
and regulations

47 CFR Part 22 2006-10 Title 47 of the Code of Fedd Regulations; Chapter I-
Federal Communications Commission
subchapter B - common carrier services, Part 22-Pic
mobile services

47 CFR Part 24 2006-10 Title 47 of the Code of Fedd Regulations; Chapter |-
Federal Communications Commission
subchapter B - common carrier services, Part 24-Psonal
communications services

RSS - 132 Issue 2 2005-09 Spectrum Management aneldcommunications Policy -
Radio Standards Specifications
Cellular Telephones Employing New Technologies Opating
in the Bands 824-849 MHz and 869-894 MHz

RSS - 133 Issue 4 2008-02 Spectrum Management aneldcommunications Policy -
Radio Standards Specifications
2 GHz Personal Communication Services
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3 Technical tests

3.1 Details of manufacturer

Name: Sony Ericsson Mobile Communications AB

Street: Nya Vattentornet

Town: 22188 Lund

Country: Sweden

2008-09-10 Page 6 of 91



CETECOM ICT Services GmbH

Test report n0.2-4883-57-02/08_A

3.1.1 Test item

Kind of test item

GSM Mobile 850/900/1800/1900; EDGE; WLAN; BT

Type identification

AAD-3880001-BV

Serial Number

Rad. GT200004BT
Cond. GT200004KT

Frequency

1850.2 — 1909.8 MHz and 824.2 — 848.8 MHz

Type of modulation

GMSK; 8-PSK; QPSK; 16QAM

Emission Designator for GSM 1900

GMSK: 284KGXW
8-PSK: 284KG7W

Emission Designator for GSM 850

GMSK: 288KGXW
8-PSK: 276KG7W

Emission Designator for WCDMA 1900

;| QPSK: 4M61F9W

Number of channels

300 (PCS1900) and 125 (PCS850)
278 (FDD Il

Antenna Type

Integrated antenna

Power supply (normal)

DC by Li-Polymer Battery (BST-41) and Power Supply

Output power GSM 850 / GMSK

cond.: 33.22 dBm
ERP: 32.84dBm

Output power GSM 1900 / GMSK

cond: 30.12 dBm
EIRP: 29.99 dBm

Output power GSM 850 / 8-PSK

cond.: 26.41 dBm
ERP: 26.04 dBm

Output power GSM 1900 / 8-PSK

cond: 25.02dBm
EIRP: 24.89 dBm

Output power UMTS 1900 / WCDMA :

cond: 23.70dBm
EIRP: 23.61 dBm

Output power UMTS 1900 / HSDPA

cond: 23.85dBm

Output power UMTS 1900 / HSUPA

cond: 22.80dBm

Transmitter Spurious (worst case)

-47.80 dBm

Receiver Spurious (worst case)

141 pVim @ 3 m

FCC ID PY7A3880001
Certification No. IC 4170B-A3880001
Open Area Test Site IC No. IC 3463A-1

IC Standards

RSS132, Issue 2, RSS133, Issue 4

ATTESTATION:
DECLARATION OF COMPLIANCE:

| declare that the testing was performed or supedvby me; that the test measurements were madgandance with
the above-mentioned Industry Canada standard(s);tlat 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:

2008-09-08 Jakob Reschke
Date Name
2008-09-10 Page 7 of 91
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3.2 Test Setup

Hardware A
Software . Windows Mobile 6.1 Professional
ROM: 1.00.0.11

Radio: 1.01.25.27
Protocol: 52.31.25.13U
ExtPkg: 1.0.0.0

Mobile; (cond. measurements) GT200004KT
Mobile; (rad. measurements) GT200004BT

The radiated measurements were performed with Stendorld wide charger.

2008-09-10 Page 8 of 91
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Test report n0.2-4883-57-02/08_A

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 Test Name Verdict
this Report

5.1 Labeling pass
4.1.2 PCS 1900

Section in Test Name Verdict
this Report

5.2.1 RF Power Output pass
5.2.2 Frequency Stability pass
5.2.3 Radiated Emissions pass
5.2.4 Conducted Spurious Emissions pass
5.2.5 Block Edge Compliance pass
5.2.6 Occupied Bandwidth pass
4.1.3 GSM 850

Section in Test Name Verdict
this Report

53.1 RF Power Output pass
5.3.2 Frequency Stability pass
5.3.3 Radiated Emissions pass
5.3.4 Conducted Spurious Emissions pass
5.3.5 Block Edge Compliance pass
5.3.6 Occupied Bandwidth pass
2008-09-10 Page 9 of 91
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4.1.4 UMTS Band Il

Section in Test Name Verdict
this Report

54.1 RF Power Output pass
5.4.2 Frequency Stability pass
5.4.3 Radiated Emissions pass
5.4.4 Conducted Spurious Emissions pass
5.4.5 Block Edge Compliance pass
5.4.6 Occupied Bandwidth pass
4.1.5 Receiver

Section in Test Name Verdict
this Report

5.6.1 Receiver Radiated emissions pass
2008-09-10 Page 10 of 91
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5 Measurements and results

5.1 Labeling

Each equipment covered in an application for eqeipnauthorization shall bear a nameplate or lasthg the
following:

(1) FCC Identifier consisting of the two elememtthe exact order specified in § 2.926. The FC@tifler shall be
preceded by the terFCC ID in capital letters on a single line, and shall ba type size large enough to be legible
without the aid of magnification.

Example: FCC ID XXX123. XXX—Grantee
Code 123—Equipment Product Code

Verification:
The labeling of the EUT is shown in the photo doeatation in the annex.
Result:

Labeling as described in Part 2.925: PASS

5.2 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 EDd®&de is supported.

5.2.1 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 statiomalllcases,
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 wegeatl@
frequencies, 1850.2 MHz, 1880.0 MHz and 1909.8 Nibtttom, middle and top of operational frequenayye).

2008-09-10 Page 11 of 91
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Test report n0.2-4883-57-02/08_A

Limits:

Nominal Peak Output Power (dBm)

+33

In measuring transmissions in this band using a&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
(MHz) Output Power Ratio

(dBm) (dB)
1850.2 30.12 0.20
1880.0 30.10 0.20
1909.8 30.02 0.20
Measurement uncertainty +0.5 dB

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

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1850.2 25.02 3.20
1880.0 24.98 3.20
1909.8 24.87 3.30
Measurement uncertainty +0.5 dB

2008-09-10
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Test report n0.2-4883-57-02/08_A

EIRP Measurements
Description:

This is the test for the maximum radiated powemnftbe 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 remplevel

Total Correction Factor recorded in the EMI Receivé€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 from4lrheters until the maximum signal level was detbc

(h) The transmitter was rotated through 360 o aborgrtical 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. Tdwigl was
recorded.

(i) The recorded reading was corrected to the field strength level by adding the antenna factadle 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

2008-09-10 Page 13 of 91
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Test report n0.2-4883-57-02/08_A

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&eiM| 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 Fac(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 ffigm the ground plane.

(f) Use one of the following antenna as a receivamgenna: .DIPOLE antenna for frequency from 306L8MHz or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune its elemémthe 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.

(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 alborgrtical 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 anterurdil an equal or a known related level to thatedied 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+Gl1

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.

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

Nominal Peak Output Power (dBm)

+33

Test Results: Output Power (radiated) GMSK Mode

Frequency (MHz) Average EIRP (dBm)
1850.2 29.99

1880.0 29.92

1909.8 29.94

Measurement uncertainty +1.5dB

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

Frequency (MHz) Average EIRP (dBm)
1850.2 24.89

1880.0 24.80

1909.8 24.79

Measurement uncertainty +1.5dB

Sample Calculation:

Freq SA SG Ant. Dipol Cable EIRP
Reading| Setting | gain gain loss Result

MHz dBuVv | dBm dBi dBi 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)

2008-09-10
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5.2.2 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 Vnom, ceated to the CMU 200 and in a simulated call omnok& 661
(center channel), measure the carrier frequencgsd 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®atiVnom for 1 1/2 hours un-powered, to allow s@ly heating to
stabilize, before continuing.

6. Subject the mobile station to overnight soakéi C.

7. With the mobile station, powered with Vnom, ceated to the CMU 200 and in a simulated call onndeh
661(center channel), measure the carrier frequéliftgse measurements should be made within 2 mintites
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 temperatore/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)
3.3 -114 -0,00000606 -0,0606
3.4 -110 -0,00000585 -0,0585
3.5 -118 -0,00000628 -0,0628
3.6 -111 -0,00000590 -0,0590
3.7 -104 -0,00000553 -0,0553
3.8 -109 -0,00000580 -0,0580
3.9 -115 -0,00000612 -0,0612
4.0 -108 -0,00000574 -0,0574
4.1 -110 -0,00000585 -0,0585
4.2 -118 -0,00000628 -0,0628
4.3 -120 -0,00000638 -0,0638
4.4 -119 -0,00000633 -0,0633

Test Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(°C) (Hz) (%) (PPm)

-30 -116 -0,00000617 -0,0617
-20 -110 -0,00000585 -0,0585
-10 -114 -0,00000606 -0,0606
+0.0 -111 -0,00000590 -0,0590
+10 -109 -0,00000580 -0,0580
+20 -118 -0,00000628 -0,0628
+30 -120 -0,00000638 -0,0638
+40 -121 -0,00000644 -0,0644
+50 -113 -0,00000601 -0,0601
+60 -110 -0,00000585 -0,0585
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Frequency Error vs. Voltage

-0,0500
-0,0520
-0,0540
-0,0560
-0,0580
-0,0600
-0,0620
-0,0640
-0,0660

Frequency error (ppm)

Voltage (V)

Frequency Error vs. Temperatur

-0,0540
-0,0560
-0,0580
-0,0600
-0,0620

Frequency error (ppm)

-0,0640

-0,0660

Temperature ()
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5.2.3 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-anacbbamber 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 frortettétem for
emission measurements.

d) Detected emissions were maximized at each fraguby rotating the test item and adjusting theenex antenna
height and polarization. The maximum meter readives 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 detecteavalthe noise floor, the ambient level was recorded

e) Now each detected emissions were substitutebebgubstitution 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 atteruaidow the transmitter power (P) by at least 430+og (P) dB,
translates in the relevant power range (1 to 0M¥)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 onhe atpiper, center, and lower carrier frequenciethhefUSPCS
band (1850.2 MHz, 1880.0 MHz and 1909.8 MHz). Iswigcided that measurements at these three daedgencies
would be sufficient to demonstrate compliance wthissions limits because it was seen that all ign@ifeeant spurs
occur well outside the band and no radiation was $eom a carrier in one block of the USPCS bartd any of the
other blocks. The equipment must still, howevereteamissions 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.

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 SG Ant. Dipol Cable EIRP
Reading| Setting |gain gain loss Result

MHz dBuV |dBm dBi dBi 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 661 (Traffic mode up to 30 MHz)

EMI-TEST 4 Sep 2008 16:03:08
h p EMISSION LEVEL[ dBuV/m] PEAK
110 ~
- 3m magn
FC(d 15.209 T - SonyEricsson Mobile
~ 2-4883-57-2/08
| Tx-Mode (Channel 661)
Rx Ant. Hor/Ver. Max. Hold

90
70

o

M, M,
50 " mw& I T M
T
30 W
My o
.01 1 1 10 30
FREQUENCY [MHz]

Channel 661 (30 MHz - 4 GHz)

EMI-TEST 4'Sep 2008 15:55:58
h P EMISSION LEVEL[ dBm] PEAK
20

Spurious emissions

SonyEricsson Mobile
2-4883-57-2/08

Tx-Mode (Channel 661)
Rx Ant. Hor/Ver. Max. Hold

FCC[2.1053

-20

-40

[

25 100 1000 4000

FREQUENCY [MHZ]

f <1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter
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Channel 661 (4 GHz — 12.5 GHz)

EMI-TEST 4'Sep 2008 15:59:47
h P EMISSION LEVEL[ dBm] PEAK
20

Funkstoerstrahlung

SonyEricsson Mobile
2-4883-57-2/08

Tx-Mode (Channel 661)
Rx Ant. Hor/Ver. Max. Hold

-20 1 *

-40 WM
. N

-60

4000 10000 12500

FREQUENCY [MHZ]

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

Channel 661 (12 GHz - 25 GHz) valid for all 3 charels

RBW 1 MHz RF Att 40 dB
@ Ref Lvli vBW 1 MHz
20 dBm s 74 s Uni t dBmr
20 10 dB| Of f set
10|
O
- 10
—D1 - 13 dBm
- 20|
_30M~WMW~/W~NMNW sl VMM b e N o it/
- a0
- 50
- 60|
- 70|
- 80|
Start 12 GHz 1.3 GHz/ St op 25 GHz
Dat e: 5. SEP. 2008 15: 16: 24
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 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: RB6R 2.1057 the spectrum should be investigatenh fiice
lowest radio frequency generated in the equipmprbuat least the 10th harmonic of the carrierderepy.

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

2. Determine mobile station transmit frequencid®low outlines the band edge frequencies pertiteeronducted
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 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 -

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 -
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Channel 512
Mar ker 1 [ T1] RBW 1 MHz RF At t 20 dB
Ref Lvl 29.60 dBm VBW 1 MHz
30 dBm 1. 80361557 GHz SWIr 145 s Uni t dBrr
30
26.p HB O f sét
20|
10
o]
- 10|
D1 -|[13 dBm
- 20|
- 30|
wwwM
_4OW
- 50
- 60
- 70
Center 12. 5000045 GHz 2.4999991 GHz/ Span 24. 999991 GHz
Dat e: 5. SEP. 2008 14: 15: 28

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.

Channel 661
Mar ker 1 [ T1] RBW 1 MHz RF Att 20 dB
Ref Lvli 29. 59 dBm vBW 1 MHz
30 dBm 1. 85371575 GHz SWIr 145 ns Uni t dBmr
30
26. 8 dB Of f set
20
10|
o
- 10
I D1 -]13 dBm
- 20
- 30
- 40|
- 50|
- 60
- 70
Center 12. 5000045 GHz 2.4999991 GHz/ Span 24. 999991 GHz
Dat e: 5. SEP. 2008 14: 15: 43

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.
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Channel 810

- 10|

- 20|

- 30|

30,

20|

10

(o]

Mar ker 1 [ T1] RBW 1 MHz RF Att 20 dB
Ref Lvli 29. 86 dBm vBW 1 MHz
30 dBm 1. 90381593 Gz sSwWwIr 145 ns Uni t dBmrr
26. dB O f set
D1 -3 dBm

- 40

- 50|

- 60|

- 70|

Dat e:

Center 12. 5000045 GHz

5. SEP. 2008

14: 15: 57

2.4999991 GHz/

Span 24. 999991 GHz

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.
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5.2.5 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 aste#3+10Log(P) dB. For all power levels +30 dBnOtdBm, this
becomes a constant specification limit of -13 dBm.
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Block 1 Channel 512

Mar ker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvli -16. 94 dBm vBW 3 kHz
30 dBm 1. 85000000 GHz sSwWwr 280 ns Uni t dBmir
30
26. 8 dB O f set
20
10
o]
- 10
—D1 13 dBm
- 20
- 40|

- 50|

- 60|

- 70

Dat e:

TR

Mw

—

T

[
Ly

Block 6 Channel 810

30

Center 1.8495 GHz 100 kHz/ Span 1 MHz
5. SEP. 2008 14: 17: 36
Mar ker 1 [ T1] RBW 3 kHz RF At t 30 dB
Ref Lvli -17.78 dBm vBW 3 kHz
30 dBm 1. 91002405 Gz SwWr 280 ns Uni t dBmr
26.8 dB O f set

- 10|

- 20|

20|

10

dBm

- 30|

- 40

- 50

- 60|

- 70

Dat e:

h,

Tl T

Center 1.9105 GHz

5. SEP. 2008

14: 16: 50

100 kHz/

Span 1 MHz
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Block 1 Channel 512 (EDGE)

Dat e:

Block 6 Channel 810 (EDGE)

Mar ker 1 [ T1] RBW 3 kHz RF At t 30 dB
Ref Lvl -21.59 dBm VBW 3 kHz
30 dBm 1.84998798 GHz Swr 280 ms Uni t dBr
30
26.8 HB Of f sét
20|
10
o]
- 10|
—D1 -13 dBm
_20 |
a0 /\,JAHM
_s0 |In\M
- 70
Center 1.8495 GHz 100 kHz/ Span 1 Mz
5. SEP. 2008 14: 42: 05
Mar ker 1 [ T1] RBW 3 kHz RF At t 30 dB
Ref Lvi -26. 10 dBm vBwW 3 kHz
30 dBm 1. 91000000 GHz sSwr 280 s Uni t dBr

- 10|

- 20|

30

20|

26.8 dB O f set

10

D1 -13 dBm

- 30|

- 40

- 50

- 60|

- 70

Dat e:

N
Lu’kﬁ 1

Rl

(UL

Center 1.9105 GHz

5. SEP. 2008

14:41: 14

100 kHz/

Span 1 MHz
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5.2.6 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% pandr-26dBC occupied bandwidths. Spectrum analyirds jare

included on the following pages.

Normal mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz

1850.2 MHz 282 320

1880.0 MHz 284 318

1909.8 MHz 280 326

EDGE mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz

1850.2 MHz 284 308

1880.0 MHz 278 314

1909.8 MHz 280 310

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
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvlI -0.45 dB VvBW 3 kHz
21. 4 dBm 282. 02404809 kHz SWIr 280 ns Uni t dBrr
21.

|

6. 8 B O Tset

10

D1 1.383 dBm ‘/‘J

. /

20 \ Jrr

y

- 50 M‘uﬂbLAvA‘M

- 60|

- 70|
- 78. 6
Center 1.8502 GHz 100 kHz/ Span 1 NMHz
Dat e: 5. SEP. 2008 14: 18: 53
Channel 512
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
Ref LvI -1.41 dB vBW 3 kHz
21. 4 dBm 320. 04008016 kHz SWIr 280 ns Uni t dBmrr
21. 3 B T 1
26. 8 dgB O Tset
10 W
o
D1 -4.|/617 dBm {ﬂ w

- 10|

o

" 0

50 u"uﬂvly“-’*u"‘M

- 60|
- 70
-78. 6
Center 1.8502 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 19: 40
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Channel 661
99% (-20 dB) Occupied Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvlI 0. 89 dB VvBW 3 kHz
21. 7 dBm 284. 04809619 kHz SWIr 280 ns Uni t dBrr
21.7

A

P T MWW
Hf | !
s

T kY
_ 40 |/“M “\J
.ALAMI-\:«AWM W\"M

N R Y W

- 50

- 60|

- 70|
78. 2
Center 1.88 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 20: 59

Channel 661
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvI -0.35 dB vBW 3 kHz
21. 7 dBm 318. 01603206 kHz SWIr 280 ns Uni t dBmrr
217 6. 8 B OT =24 W‘U‘\(JW
10| -
° Il

D1 -4.|292 dBmj

- 10|

AP N
T \
M ,
.VM,A%MWM Mgy,

v Ly
- 60|
- 70
-78. 2
Center 1.88 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 21: 43
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Channel 810
99% (-20 dB) Occupied Bandwidth
Delta 1 [Ti] RBW 3 kHz RFE Att 30 dB
® Ref Lvl 1.17 dB vBW 3 kHz
22.5 dBm 280. 00000000 kHz sSwr 280 s Uni t dBmr
22. 4
20 26._8 B OfFf sét 1\ [
10 M‘W Ul\ﬁ
y |
07131 2. 465 dBm 1 >
_10 (}} M\,‘L\JA
a0 W MM I
SOW}“}U‘N Wum.
-60
- 70|
-77.5
Center 1.9098 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 22: 51
Channel 810
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RFE Att 30 dB
® Ref Lvl -0.41 dB vBW 3 kHz
22.5 dBm 326. 05210420 kHz sSwr 280 ns Uni t dBmr
22. 4
20 26._8 B OfFf sét Il [
10 M
o -
| D1 -3.|535 dBnj o '\UL
_10 /I ‘\,ll’dn
a0 W MM I
SOW}"}UW Wum.
-60
- 70|
77. 5
Center 1.9098 GHz 100 kHz/ Span 1 Mz

Dat e: 5. SEP. 2008 14: 23: 30
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Channel 512 (EDGE)
99% (-20 dB) Occupied Bandwidth

Delta 1 [T1] RBW 3 kHz
Ref LvI -0.32 dB VBW 3 kHz

17.7 dBm 284. 06813627 kHz sSwWIr 280 ns
17. 7,

RF Att 30 dB

Uni t dBmr

26.8 HB Of fsét WM
10

Vi ,

[ D1 -2.[261 dBnj 7 '}

10

. / \

; A [

M,

L7

- 50
- 60|
- 70
82.2
Center 1.8502 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 27: 13

Channel 512 (EDGE)
-26 dBc Bandwidth

Delta 1 [T1] RBW 3 kHz
Ref LvI -0.85 dB vBW 3 kHz

17.7 dBm 308. 03607214 kHz sSwWIr 280 ns
17. 7,

RF Att 30 dB

Uni t dBmr

26.8 HB O fsét WM
10

i ,

Y
D1 -8.|261 dBnj y ‘\‘i
-10

/ \

] | [

M,

L7

- 50|

- 60|
- 70
82.2
Center 1.8502 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 27: 53
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Channel 661 (EDGE)
99% (-20 dB) Occupied Bandwidth

Delta 1 [T1] RBW 3 kHz RF At t 30 dB
Ref Lvl -1.28 dB vBW 3 kHz
17.1 dBm 278. 01603206 kHz SwWr 280 ns Uni t dBmr
17. 1,

. 26.8 HB Of fsét »J/\/"\MMMR
: ¥l U

D1 -2.|188 dBm

10

. ( 1
VA [

- a0 'J\I\“W'“-//‘l %MM

- 50

- 60|
- 70|
- 80|
- 82. 8
Center 1.88 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 29: 39

Channel 661 (EDGE)
-26 dBc Bandwidth

Delta 1 [T1] RBW 3 kHz RF Att 30 dB
Ref LvlI 0. 59 dB vBW 3 kHz
17.1 dBm 314. 02805611 kHz sSwWIr 280 ns Uni t dBmrr
17. 1

o ‘_,4)’"] R\m
! )
2l I,
' "

Sl i

- 50

- 60|
- 70|
- 80|
- 82. 8|
Center 1.88 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 35: 43
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Channel 810 (EDGE)
99% (-20 dB) Occupied Bandwidth

@

17. 2

10

Delta 1 [T1]

Ref Lvl
17.3 dBm

-1.69
280. 04008016

RBW 3 kHz RF Att 30 dB
dB VvBW 3 kHz
kHz SwWr 280 ns Uni t dBmr

26.8 dB O fset

(o]

//u«’"

- 10|

D1 -2.|748 dBmj

- 20|

- 30|

- 40

- 50|

- 60|

- 70

80|

-82.7

Dat e:

Center 1.9098 GHz

5. SEP. 2008

Channel 810 (EDGE)
-26 dBc Bandwidth

@

17. 2

10

14: 39: 52

Delta 1 [T1]

Ref Lvl
17.3 dBm

-0.08
310. 02004008

100 kHz/ Span 1 MHz
RBW 3 kHz RF Att 30 dB

dB vBW 3 kHz

kHz SwWr 280 ns Uni t dBmr

26.8 dB O fset

(o]

//u«’"

- 10|

D1 -8.|748 dBmj

- 20|

- 30|

- 40

- 50

- 60|

- 70

80|

-82.7

Dat e:

Center 1.9098 GHz

5. SEP. 2008

14: 40: 30

100 kHz/ Span 1 MHz
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5.3 PART GSM 850

5.3.1 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 outwes and EIRP measurements for the mobile station.

In all cases, the peak output power is within tequired mask (this mask is specified in the JT@Qdaeds, TIA

PN3389 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 Analyzer 36 (peak and average)

These measurements were done at 3 frequencie® B4z, 836.4 MHz and 848.8 MHz (bottom, middle aogd of

operational frequency range).

Limits:

Nominal Peak Output Power (dBm)

+38.45

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
(MHz) Output Power Ratio

(dBm) (dB)
824.2 33.11 0.20
836.4 33.20 0.20
848.8 33.22 0.20
Measurement uncertainty +0.5 dB

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

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
824.2 26.33 3.30
836.4 26.40 3.30
848.8 26.41 3.30
Measurement uncertainty +0.5 dB
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ERP Measurements
Description: This is the test for the maximum raglispower from the phone.
Rule Part 22.913 specifies that "Mobile/portabstiens are limited to 7 watts ERP.

Measuring the EIRP of Spurious/Harmonic Emissicsiagi Substitution Method

(a) The measurements were performed with full thatpower 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 HORNtenna (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 Recewé€able Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction FacfdB/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 detic

(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.

() The recorded reading was corrected to the field strength level by adding the antenna factadle 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 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&eM| Receiver for correcting the field strength resdlevel

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

E (dBuV/m) = Reading (dBuV) + Total Correction Fac(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 filom the ground plane.

(f) Use one of the following antenna as a receivamgenna: .DIPOLE antenna for frequency from 306L8MHz or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune its elemémthe 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.

(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 anterurdil an equal or a known related level to thatedied 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+Gl1

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 freqcy

(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 powke &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 32.80

836.4 32.84

848.8 32.82
Measurement uncertainty +1.5dB

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

Frequency (MHz) Average (dBm)

824.2 26.02

836.4 26.04

848.8 26.01

Measurement uncertainty +1.5dB

Sample calculation:

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

MHz dBuV |dBm dBi dBi dB dBm

848.8 137.8 26.6 8.4 0.0 3.3 31.7 UHAP Schwarzb84k 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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5.3.2 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 aaltloannel 661
(centre channel), measure the carrier frequencgsdmeasurements 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 temperatitrenominal 3.7 Volts. Vary supply voltage frominimum 3.3
Volts to maximum 4.4 Volts, in 13 steps re-measydarrier frequency at each voltage. Pause at & V

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

6. Subject the mobile station to overnight soakéi C.

7. With the mobile station, powered with 3.7 Vokkgnnected to the CMU 200 and in a simulated calicbannel
661(center channel), measure the carrier frequéertoyse measurements should be made within 2 mio@ifgswvering
up the mobile station, to prevent significant sedirming.

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. 22.355, Frequency Stabilltge 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)
3.3 -53 -0,00000634 -0,0634
3.4 -55 -0,00000658 -0,0658
3.5 -54 -0,00000646 -0,0646
3.6 -56 -0,00000670 -0,0670
3.7 -54 -0,00000646 -0,0646
3.8 -51 -0,00000610 -0,0610
3.9 -50 -0,00000598 -0,0598
4.0 -50 -0,00000598 -0,0598
4.1 -49 -0,00000586 -0,0586
4.2 -52 -0,00000622 -0,0622
4.3 -55 -0,00000658 -0,0658
4.4 -53 -0,00000634 -0,0634

Measurement Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(<) (Hz) (%) (ppm)

-30 -53 -0,00000634 -0,0634
-20 -50 -0,00000598 -0,0598
-10 -51 -0,00000610 -0,0610
+0.0 -50 -0,00000598 -0,0598
+10 -54 -0,00000646 -0,0646
+20 -56 -0,00000670 -0,0670
+30 -57 -0,00000681 -0,0681
+40 -51 -0,00000610 -0,0610
+50 -54 -0,00000646 -0,0646
+60 -55 -0,00000658 -0,0658
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Frequency Error vs. Voltage

-0,0540
-0,0560
-0,0580
-0,0600
-0,0620
-0,0640
-0,0660
-0,0680

Frequency error (ppm)

Voltage (V)

Frequenzy Error vs. Temperature

-0,0540
-0,0560
-0,0580
-0,0600
-0,0620
-0,0640
-0,0660
-0,0680
-0,0700

Frequency error (ppm)

Temperature (C)
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5.3.3 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 scanned3@oviHz to the 10th harmonic of the highest

frequency generated within the equipment, whicthéstransmitted carrier that can be as high as88¥iBiz. This was
rounded up to 12 GHz. The resolution bandwidthetsas outlined in Part 22.917. The spectrum wasmezhwith the
mobile station transmitting at carrier frequendhest pertain to low, mid and high channels of tf&RCS band.

The final open field emission ( here 10m semi-anecbhamber 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 frioenréceive

antenna.

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

c) A double ridged wave guide antenna was placednoadjustable height antenna mast 3 meters frertest item for

emission measurements.

d) Detected emissions were maximized at each fraguby rotating the test item and adjusting theenex antenna
height and polarization. The maximum meter readives recorded. The radiated emission measurementleof
harmonics of the transmit frequency through thehl1Barmonic were measured with peak detector andHz M
bandwidth. If the harmonic could not be detectedvalthe noise floor, the ambient level was recordée equivalent

power into a dipole antenna was calculated fromfidld intensity levels measured at 3 meters ushmeg equation

shown below:

e) Now each detected emissions were substitutébebgubstitution 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 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 specifima from relative to
absolute terms is carried out.
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Measurement Results:

Radiated emissions measurements were made onhe aipper, center, and lower carrier frequencieh®fUSPCS
band (824.2 MHz, 836.4 MHz and 848.8 MHz). It wa=sided that measurements at these three carrigueneies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all idaifeant spurs
occur well outside the band and no radiation was $eom a carrier in one block of the USPCS band émy 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 plot shows 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.

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 -47.80 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 -

Sample calculation:

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

MHz dBuV |dBm dBi dBi dB dBm

848.8 137.8 26.6 8.4 0.0 3.3 317 UHAP Schwarzh8k 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 189 (Traffic mode up to 30 MHz)

EMI-TEST 4 Sep 2008 15:22:42
h p EMISSION LEVEL[ dBuV/m] PEAK
110 ~
- 3m magn
FC(d 15.209 T - SonyEricsson Mobile
~ 2-4883-57-2/08
| Tx-Mode (Channel 189)
Rx Ant. Hor/Ver. Max. Hold

90

70

© iy | | MM

"
i J %
b A
30 ) WM
bl d,
.01 1 1 10 30
FREQUENCY [MHz]
Channel 189 (30 MHz - 4 GHz)
EMI-TEST 4 Sep 2008 15:09:54
h p EMISSION LEVEL[ dBm] PEAK
20
Spurious emissions
SonyEricsson Mobile
2-4883-57-2/08
Tx-Mode (Channel 189)
Rx Ant. Hor/Ver. Max. Hdld
0
FCC[2.1053
-20
-40
|
-60 | M im W
L MM/MW W
o

25 100 1000 4000

FREQUENCY [MHZ]

f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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Channel 189 (4 GHz — 12.5 GHz)

EMI-TEST 4 Sep 2008 15:18:58
h p EMISSION LEVEL[ dBm] PEAK
20
Funkstoerstrahlung
SonyEricsson Mobile
2-4883-57-2/08
Tx-Mode (Channel 189)
Rx Ant. Hor/Ver. Max. Hold
0
-20 1 *
-40
-60
4000 10000 12500

FREQUENCY [MHZ]

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 Luvl -26.52 dBm vBW 1 Mz

20 dBm 17. 21042084 GHz SWIr 74 s Uni t dBmrr

20,

10 dB| Of f set

10|

O

- 10

—D1 - 13 dBm
- 20|
U STV N, VIV NN A NN ) WYV P VY, (ORI TR Wee S T PRIV 71 W P
" < o v

- 40|

- 50

- 60|

- 70|

- 80|
Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 5. SEP. 2008 15: 16: 51
f<1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
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5.3.4 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 degy. 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
128 824.2 MHz
189 836.4 MHz
251 848.8 MHz

Measurement Limit
(a) On any frequency outside frequency band ofX88CS 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
Mar ker 1 [ T1] RBW 1 MHz RF At t 20 dB
Ref LvlI 32. 61 dBm VvBW 1 MHz
33 dBm 801. 61191784 Mz sSwr 145 nms Uni t dBmrr
30l —_k6 3 B oFfsér
20
10
o
-10
01 - 13 dBm
-20
"0 m}Mt‘U/‘M VNV AP
- 40
-50
-60
-67
Center 12. 5000045 GHz 2.4999991 GHz/ Span 24. 999991 GHz
Dat e: 5. SEP. 2008 14: 44: 11

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.

Channel 189
Mar ker 1 [ T1] RBW 1 Mz RF At t 20 dB
Ref Lvli 32. 99 dBm vBW 1 MHz
33 dBm 801. 61191784 Mz SWr 145 ns Uni t dBr
33
30_P6.3 HB Offset
20
10
o
- 10|
I 1 - 13 dBm
- 20
- W
- 40
- 50|
- 60|
- 67
Center 12.5000045 GHz 2.4999991 GHz/ Span 24.999991 GHz
Dat e: 5. SEP. 2008 14: 44: 31

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.
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Channel 251

Mar ker 1 [ T1] RBW 1 MHz RF Att 20 dB
Ref Lvli 33. 15 dBm vBW 1 MHz
33 dBm 801. 61191784 MHz sSwWwIr 145 ns Uni t dBmrr
30| PEe . 3 B OfFf =3
20
10|
o]
- 10|
L - 13 dBm
- 20|
- AN
PRV VI WIS LW TN ST P T Y
RY PR
-40“"’"
- 50|
- 60|
- 67

Dat e:

Center 12. 5000045 GHz

5. SEP. 2008

14: 44: 48

2.4999991 GHz/

Span 24. 999991 GHz

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.
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5.3.5 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 aste#3+10Log(P) dB. For all power levels +33 dBnDtdBm, this
becomes a constant specification limit of -13 dBm.
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Block 1 Channel 128

Dat e:

Block 4 Channel 251

Mar ker 1 [ T1] RBW 3 kHz RF Att 30 dB
Ref Lvli -14. 94 dBm vBW 3 kHz
30 dBm 823. 99599198 MHz sSwWwIr 280 ns Uni t dBmrr
30
26.3 dB O fset
20
10
o
-10
D1 -13 dBm
- 20 NV‘F“Q
-30 ‘IIJ
a0 Al
-50
I i
- 70
Center 823.5 MHz 100 kHz/ Span 1 MHz
5. SEP. 2008 14: 46: 02
Mar ker 1 [ T1] RBW 3 kHz RF At t 30 dB
Ref LvlI -15.01 dBm VBW 3 kHz
30 dBm 849. 01603206 MHz SwWr 280 ns Uni t dBmr
30,
26.3 dB O f set
20
10
o
-10
D1 -13 dBm

- 20|

- 30|

- 40

- 50

- 60|

- 70

Dat e:

M

L

™ v

Center 849.5 Mz

5. SEP. 2008

100 kHz/

14: 45: 24

Span 1 MHz
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Block 1 Channel 128 (EDGE)

@ Ref Lvi

-10
- 20
- 30
- 40
-50
- 60

- 70

Dat e:

30,

Mar ker 1 [ T1] RBW 3 kHz
-22.52 dBm VBW 3 kHz
30 dBm 823. 98797595 Mz sSwr 280 ns

RF Att 30 dB

Uni t dBmr

20|

26. 3 dB O fset

10

D1 -13 dBm

[

LI

Block 4 Channel 251 (EDGE)

@ Ref Lvli

- 10|

- 20|

30,

Center 823.5 Mz 100 kHz/
5. SEP. 2008 14: 52: 12
Mar ker 1 [ T1] RBW 3 kHz
-22.04 dBm vBW 3 kHz
30 dBm 849. 01202405 Mz sSwr 280 ns

Span 1 MHz

RF At t 30 dB

Uni t dBmr

20|

26.3 dB O f set

10

D1 -13 dBm

- 30|

- 40|

- 50|

- 60|

- 70

Dat e:

Center 849.5 Mz

5. SEP. 2008

100 kHz/

14: 52: 45
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5.3.6 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 vadeent at the extreme and mid frequencies of the &SfP€tjuency
band. Table below lists the measured 99% power-286dBC occupied bandwidths. Spectrum analyzer phoes
included on the following pages.

Normal mode

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

824.2 MHz 274 318

836.4 MHz 278 314

848.8 MHz 288 316

EDGE mode

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

824.2 MHz 276 308

836.4 MHz 270 312

848.8 MHz 270 300

Part 22 requires a measurement bandwidth of at 18af the occupied bandwidth. For ca. 300 kHig #guates 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
Delta 1 [Ti] RBW 3 kHz RFE Att 30 dB
@ Ref Lvl 0.81 dB vBW 3 kHz
24. 4 dBm 274. 04809619 kHz sSwr 280 s Uni t dBmr
24.
2ol 26-3 HB O fset W"I\‘M Jﬂ‘vkm
10 M W\‘
| D1 4.3d81 dBm 4
0 0/ Y
/ \
A A
_ 40 il M nn I
’WW ”\H
SOW uﬂwm
- 60|
- 70|
-75.6
Center 824.2 NMHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 47: 07
Channel 128
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RFE Att 30 dB
® Ref Lvl -1.89 dB vBW 3 kHz
24. 4 dBm 318. 01603206 kHz sSwr 280 ns Uni t dBmr
24'20 26.3 OB OfF f set W“\‘M J’ﬂ“}‘m
10 /JJ,;’ MA\‘%
O—b1 -1.f619 den it 1
/ \
o )
- a0 il .M nn |
’WW’ W\LN
SOW uﬂwm
- 60|
- 70|
-75.6
Center 824.2 NMHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 47: 44
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Channel 189
99% (-20 dB) Occupied Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvlI -0.05 dB VvBW 3 kHz
25. 6 dBm 277.99599198 kHz SWIr 280 ns Uni t dBrr
25. 6

26. 3 dB O fset

2g % F o |
AT

10

OfDl 5. §25 dBm r’,v \‘\
/ \
i o
Ll 7

M/'“/MM ‘ %Mw

- SOpcwmf

- 60|

- 70|
-74.

Center 836.4 Mz 100 kHz/ Span 1 MHz

Dat e: 5. SEP. 2008 14: 48: 56

Channel 189
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvI 0. 56 dB vBW 3 kHz
25. 6 dBm 314. 02805611 kHz SWIr 280 ns Uni t dBmrr
25. 6

26.3 dB O f set

g L
ST

10

Q
w
/

of b1 -0.375

- 10|

pid o
L W,

Y My,

~ 50/t

- 60|

- 70|
-74. 3|
Center 836.4 MAz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 49: 35
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Channel 251
99% (-20 dB) Occupied Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
@ Ref LvlI 2.13 dB VvBW 3 kHz
25 dBm 288. 05611223 kHz SWIr 280 ns Uni t dBrr
25.0

20 26.3 HB O fsét MNA_J
) AT

D1 5.013 dBm / \\

(o]

/ )

. i !

. ¢ R

- 40

- 60|

- 70|
-74.9
Center 848.8 Mz 100 kHz/ Span 1 M-z
Dat e: 5. SEP. 2008 14: 50: 55
Channel 251
-26 dBc Bandwidth
Delta 1 [T1] RBW 3 kHz RF At t 30 dB
Ref Lvl 0.68 dB VBW 3 kHz
25 dBm 316. 05210421 kHz Swr 280 ms Uni t dBr
25.0
26.3 HB O fsét MV‘LAA
20 ' M

. AT,

0 ! Y

—DI - 0. [987 dBl I
10 /’ \

) i D

. ¢ R

- 40

- 60|

- 70|
-74. 9
Center 848.8 MHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 14: 51: 34
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Channel 128 (EDGE)
99% (-20 dB) Occupied Bandwidth

Delta 1 [T1] RBW 3 kHz
Ref LvI -1.58 dB VBW 3 kHz
19. 6 dBm 276. 01202405 kHz sSwr 280 ns

19. 5

RF Att

Uni t

30 dB

dB O f set

o,

/ Y

o]

. / \

ot

} Fal v,

e

- 60|

- 70

-80. 4
Center 824.2 MAz 100 kHz/

Dat e: 5. SEP. 2008 14: 54: 04
Channel 128 (EDGE)
-26 dBc Bandwidth

Delta 1 [T1] RBW 3 kHz
® Ref LvI 0. 79 dB vBW 3 kHz
19. 6 dBm 308. 01603206 kH=z SWIr 280 ns

19. 5

RF Att

Uni t

Span 1 MHz

30 dB

dB O f set

Jaltrdi,

o P

-6.[441 dBm

. / \

otk

; Fal v,

! e

- 60|

- 70

-80.4

Center 824.2 Mz 100 kHz/

Dat e: 5. SEP. 2008 14: 54: 49

Span 1 Mz

2008-09-10

Page 57 of 91



CETECOM ICT Services GmbH

Test report n0.2-4883-57-02/08_A

Channel 189 (EDGE)
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Channel 251 (EDGE)
99% (-20 dB) Occupied Bandwidth
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5.4 PART UMTS Band II
5.4.1 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 outpuepand EIRP measurements for the mobile statiomlllcases,
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 Analyzer 36 (peak and average)

These measurements were done at 3 frequencies, 41862z, 1880.0 MHz and 1907.6 MHz (bottom, middie aop
of operational frequency range).

Settings for maximum output power were used.

Limits:

Nominal Peak Output Power (dBm)

+33

In measuring transmissions in this band using amame power technique, the peak-to-average raA®)@f
the transmission may not exceed 13 dB.

Test Results: Output Power (conducted) UMTS Mode

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 23.70 3.40
1880.0 23.35 3.35
1907.6 23.69 3.10
Measurement uncertainty +0.5 dB
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The following HSDPA sub-tests are defined by 3GRR.31 (table C.10.1.4)

Sub-test Be B B (SF) Bo/Ba B CM(dB)®
1 2/15 15/15 64 2/15 4/15 0.0
2 12/1%% 15/18% 64 12115 24/15 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5

Note 1:AACKI ANACKI ACQI =8l0= AhS = BhJBC = 30/150 = Bhs =30/15 *BC

Note 2 : CM = 1 foBJ/Bg = 12/15 B1dBc = 24/15

Note 3 : For subtest 2 tifia/34 ratio of 12/15 for the TFC during the measurenpamtod (TF1, TFO) is achieved by

setting the signalled gain factors for the refeeehEC (TF1,TF1) t@®. = 11/15 and3y = 15/15

Table 1: Subtests for UMTS Release 5 HSDPA

Test Results: Output Power (conducted) HSDPA Mode Sub-test 1

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 23.70 3.40
1880.0 23.60 3.10
1907.6 23.85 3.00
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSDPA Mode Sub-test 2

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 21.00 5.40
1880.0 20.50 5.10
1907.6 21.30 4.40
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSDPA Mode Sub-test 3

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 20.20 5.10
1880.0 20.00 5.20
1907.6 20.00 5.10
Measurement uncertainty +0.5dB
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Test Results: Output Power (conducted) HSDPA Mode Sub-test 4

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 19.50 5.10
1880.0 19.20 5.00
1907.6 19.20 5.00
Measurement uncertainty +0.5 dB

The following HSUPA sub-tests are defined by 3GRFR.31 (table C.11.1.3)

Sub- Be Ba Ba Bo/Ba Brs® Bec Bea Be P CM@ MPR AG®
test &5 o g  (@B) (dB)  Index
1 11180 1518 64 11/1%8)  22/15  209/225  1039/225 4 1 1.0 0.0 20
2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 3.0 20 12
Bear47/15
3 15/15 9/15 64 15/9 30/15 30/15 4 2 2.0 1.0 15
Bea247/15
4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17
5 15/1%Y  15/18% 64 15/1%"  30/15 24/15 134/15 4 1 1.0 0.0 21

TFCI

75

67

92

71

81

Note 1:Aack, Anack, ACQ| =80 = Ans= ﬁhJBc =30/150 = Bhs: 30/15 *Gc

Note 2 : CM = 1 foBJ/Pq = 12/15 BndBc = 24/15. For all other combinations of DPDCH, DRCEIS-DPCCH, E-DPDCH and E-DPCCH the MPR

is based on the relative CM difference

Note 3 : For subtest 1 tiffg/4 ratio of 11/15 for the TFC during the measurenpentod (TF1, TFO) is achieved by setting the sigabgjain factors

for the reference TFC (TF1,TF1) lo= 10/15 andBq = 15/15

Note 4 : For subtest 5 tiffg/34 ratio of 15/15 for the TFC during the measurenpariod (TF1, TFO) is achieved by setting the sitpabain factors

for the reference TFC (TF1,TF1) le= 14/15 andBq = 15/15

Note 5 : Testing UE using E-DPDCH Physical Laydegary 1 Sub-test 3 is not required according t2%S306 Table 5.1g

Note 6 :Beqcan not be set directly; it is set by Absolute Gidalue

Table 2: Subtests for UMTS Release 6 HSUPA
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Test Results: Output Power (conducted) HSUPA Mode Sub-test 1

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 22.80 4.50
1880.0 21.90 4.20
1907.6 21.50 4.80
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSUPA Mode Sub-test 2

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 21.50 5.70
1880.0 21.00 6.00
1907.6 21.10 5.90
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSUPA Mode Sub-test 3

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 22.10 5.20
1880.0 21.90 5.20
1907.6 22.20 4.90
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSUPA Mode Sub-test 4

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 22.00 3.90
1880.0 21.80 4.40
1907.6 22.00 4.00
Measurement uncertainty +0.5 dB

Test Results: Output Power (conducted) HSUPA Mode Sub-test 5

Frequency Average Peak-to-Average
(MHz) Output Power Ratio

(dBm) (dB)
1852.4 21.90 4.60
1880.0 21.40 4.70
1907.6 21.80 4.40
Measurement uncertainty +0.5 dB
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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/portaditions are limited to 2 watts e.i.r.p. peak poweand 24.232(c)
specifies that "Peak transmit power must be medsaver any interval of continuous transmission gsin
instrumentation calibrated in terms of an rms-egigint 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 remplevel

Total Correction Factor recorded in the EMI Receivé€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 from4lrheters until the maximum signal level was detkc

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

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

(i) The recorded reading was corrected to theftale 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 theeamitas 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 FacfdB/m)

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

(d) Substitute the EUT by a signal generator arelafrthe following transmitting antennas (subsittatantenna):
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 ffigm the ground plane.

() Use one of the following antenna as a receidngenna: .DIPOLE antenna for frequency from 3001814z or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune its elemémthe 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.

(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 alborgrtical 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 antemil 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

EIRP=P+G1l=P3+L2-L1+A+Gl1

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.

(r) Actual gain of the EUT's antenna is the difiece of the measured EIRP and measured RF powee &R port.
Correct the antenna gain if necessary.
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Limits:

Nominal Peak Output Power (dBm)

+33

Test Results: Output Power (radiated) UMTS Mode

Frequency (MHz) Average EIRP (dBm)
1852.4 23.57

1880.0 23.17

1907.6 23.61

Measurement uncertainty +1.5 dB

Sample Calculation:

Freq SA SG Ant. Dipol Cable EIRP
Reading| Setting | gain gain loss Result

MHz dBuVv | dBm dBi dBi dB dBm

18524 |125.8 |22.6 8.4 0.0 3.3 27.7

EIRP = SG (dBm) - Cable Loss (dB) + Ant. gain (dBi)
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5.4.2 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 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 Vnom, ceated to the CMU 200 and in a simulated call omnok& 661
(center channel), measure the carrier frequencgsd 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®atiVnom for 1 1/2 hours un-powered, to allow s@ly heating to
stabilize, before continuing.

6. Subject the mobile station to overnight soakéi C.

7. With the mobile station, powered with Vnom, ceated to the CMU 200 and in a simulated call onndeh
661(center channel), measure the carrier frequéliftgse measurements should be made within 2 mintites
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 temperatore/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)
3.3 -36 -0,00000191 -0,0191
3.4 -34 -0,00000181 -0,0181
35 -30 -0,00000160 -0,0160
3.6 -34 -0,00000181 -0,0181
3.7 -38 -0,00000202 -0,0202
3.8 -34 -0,00000181 -0,0181
3.9 -33 -0,00000176 -0,0176
4.0 -30 -0,00000160 -0,0160
4.1 -34 -0,00000181 -0,0181
4.2 -36 -0,00000191 -0,0191
4.3 -39 -0,00000207 -0,0207
4.4 -37 -0,00000197 -0,0197

Test Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(°C) (Hz) (%) (ppm)

-30 -37 -0,00000197 -0,0197
-20 -36 -0,00000191 -0,0191
-10 -33 -0,00000176 -0,0176
+0.0 -29 -0,00000154 -0,0154
+10 -30 -0,00000160 -0,0160
+20 -34 -0,00000181 -0,0181
+30 -30 -0,00000160 -0,0160
+40 -29 -0,00000154 -0,0154
+50 -33 -0,00000176 -0,0176
+60 -36 -0,00000191 -0,0191
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Frequency Error vs. Voltage
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5.4.3 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 &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-anacbbamber 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 freguby rotating the test item and adjusting theenex antenna
height and polarization. The maximum meter readives recorded. The radiated emission measurementleof
harmonics of the transmit frequency through thehl1Barmonic were measured with peak detector andHz M
bandwidth. If the harmonic could not be detecteavalthe noise floor, the ambient level was recorded

e) Now each detected emissions were substitutébebgubstitution 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 0M¥)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 onheaipper, center, and lower carrier frequenciehefUMTS

band (1852.4 MHz, 1880.0 MHz and 1907.6 MHz). Iswicided that measurements at these three daedgencies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all ign@feant spurs
occur well outside the band and no radiation was $som a carrier in one block of the UMTS bandiany of the
other blocks. The equipment must still, howeverenhemissions 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.

Harmonic | Tx ch.-9262 Level Tx ch.-9400 Level Tx ch.-9538 Level

Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
2 3704.8 - 3760 - 3815.2 -
3 5557.2 - 5640 - 5722.8 -
4 7409.6 - 7520 - 7630.4 -
5 9262.0 - 9400 - 9538.0 -
6 11114.4 - 11280 - 11445.6 -
7 12966.8 - 13160 - 13353.2 -
8 14819.2 - 15040 - 15260.8 -
9 16671.6 - 16920 - 17168.4 -
10 18524.0 - 18800 - 19076.0 -

No peaks found < 20 dB below limit.

Sample calculation:

Freq SA SG Ant. Dipol Cable EIRP
Reading| Setting |gain gain loss Result

MHz dBuV | dBm dBi dBi dB dBm

1852.4 |125.8 |22.6 8.4 0.0 3.3 27.7

EIRP = SG (dBm) - Cable Loss (dB) + Ant. gain (dBi)
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Channel 9400 (Traffic mode up to 30 MHz)

EMI-TEST 4 Sep 2008 16:30:53
h p EMISSION LEVEL[ dBuV/m] PEAK

110 ~

3m magn

FC( 15.209 SonyEricsson Mobile
- 2-4883-57-2/08
| Tx-Mode (Channel 9400)

Rx Ant. Hor/Ver. Max. Hold
90
70

50 MWMNWWW ot WWW‘ A

ki
MNWW\JM
30 MWM o
)],
MM/WWWMW
.01 1 1 10 30
FREQUENCY [MHz]
Channel 9400(30 MHz - 4 GHz)
EMI-TEST 4 Sep 2008 16:24:32
h P EMISSION LEVEL[ dBm] PEAK

2 Spurious emissions

SonyEricsson Mobile

2-4883-57-2/08

Tx-Mode (Channel 9400)

Rx Ant. Hor/Ver. Max. Hold
0

FCC[2.1053
-20
-40
-60 W At
/\M)/WWW AM
I

25 100 1000 4000

FREQUENCY [MHZ]

f <1 GHz : RBW/VBW: 100 kHz £ 1GHz : RBW /VBW 1 MHz
Carrier suppressed with a rejection filter
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Channel 9400 (4 GHz — 12.5 GHz)

EMI-TEST 4 Sep 2008 16:27:35
h p EMISSION LEVEL[ dBm] PEAK
20

Funkstoerstrahlung

SonyEricsson Mobile
2-4883-57-2/08

Tx-Mode (Channel 9400)
Rx Ant. Hor/Ver. Max. Hold

-20 recados

Aty

-60

4000 10000 12500

FREQUENCY [MHZ]

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

Channel 9262(12 GHz - 25 GHz) valid for all 3 channels

Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
Ref Lvli -26. 52 dBm vBW 1 MHz
20 dBm 17.21042084 GHz SsSwWIr 74 ns Uni t dBmr
20,

10 dB| Of f set

10

- 10
—D1 -13 dBm

- 20|

_3OWMN‘MWW\MN; arl it IS b oA | s AN

- 40

- 50

- 60

- 70|

- 80l

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 5. SEP. 2008 15:17: 22

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

2008-09-10 Page 73 of 91



CETECOM ICT Services GmbH

Test report n0.2-4883-57-02/08_A

5.4.4 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: RB6R 2.1057 the spectrum should be investigatenh fiice
lowest radio frequency generated in the equipmprbuat least the 10th harmonic of the carrierderty.

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

2. Determine mobile station transmit frequencid®low outlines the band edge frequencies pertiteeronducted
emissions testing.

UMTS Transmitter Channel Frequency:
9262 1852.4 MHz
9400 1880.0 MHz
9538 1907.6 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.- 9262 Level Tx ch.-9400 Level Tx ch.-9538 Level

Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
2 3704.8 - 3760 - 3815.2 -
3 5557.2 - 5640 - 5722.8 -
4 7409.6 - 7520 - 7630.4 -
5 9262.0 - 9400 - 9538.0 -
6 11114.4 - 11280 - 11445.6 -
7 12966.8 - 13160 - 13353.2 -
8 14819.2 - 15040 - 15260.8 -
9 16671.6 - 16920 - 17168.4 -
10 18524.0 - 18800 - 19076.0 -
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Channel 9262 (30 MHz — 1 GHz)

Mar ker 1 [ T1] RBW 100 kHz RF Att 30 dB
Ref Luvl -32.19 dBm VBW 100 kHz
27 dBm 981. 96409018 Mz SWr 250 ns Uni t dBr
27
26.8 HB Of f sét
20
10
o]
-10
| D1 - 13 aBm
- 20
- 30
WWWWWWMWWW
- 40|
-50
- 60
-70

-7

Dat e:

Start 9 kHz

5. SEP. 2008

15: 02: 32

99. 9991 MHz/

Stop 1 GHz

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.

Channel 9262 (1 GHz — 25 GHz)

Mar ker 1 [ T1] RBW 1 MHz RF Att 20 dB
Ref LvI 22.92 dBm vBW 1 MHz
27 dBm 1. 81763527 GHz SWIr 140 ns Uni t dBmr
27
26.8 dB O f set
20
10
o]
- 10|
—JL 13 dBm
- 20|
"0 wNM“NfQ
- a0
-50
-60
-70

Dat e:

Start 1 GHz

5. SEP. 2008

15: 04: 35

2.4 GHz/

Stop 25 GHz
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Channel 9400 (30 MHz — 1 GHz)

Mar ker 1 [ T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -32.21 dBm VBW 100 kHz
27 dBm 919. 84040080 Mz SWI 250 ns Uni t dBm
27
26.8 OB Of f skt
20
10
o]
- 10|
| —D1 13 dBm
- 20|
- 30
WWWWW A M AN A AN A AN A A
- a0
-50
-60
-70

-7

Dat e:

Start 9 kHz

5. SEP. 2008

15: 02: 52

99. 9991 MHz/

Stop 1 GHz

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.

Channel 9400 (1 GHz — 25 GHz)

Mar ker 1 [ T1] RBW 1 MHz RF At t 20 dB
Ref LvlI 22. 52 dBm VvBW 1 MHz
27 dBm 1. 86573146 GHz SWIr 140 ns Uni t dBrr
27,
26.8 dB O f set
20
10
o]
- 10|
—DiiL 13 dBm
- 20|
%0 A,-f‘m‘v\
Wy SR Y e e MR AP M g AN
- 40
- 50
- 60
-70
Start 1 GHz 2.4 GHz/ St op 25 GHz

Dat e:

5. SEP. 2008

15: 04: 12
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Channel 9538 (30 MHz — 1 GHz)

Mar ker 1 [ T1] RBW 100 kHz RF Att 30 dB
Ref Lvli -32.29 dBm VvBW 100 kHz
27 dBm 591. 18604409 MHz sSwWIr 250 ns Uni t dBmrr
27
26.8 dB O fset
20|
10
(o]
- 10|
D1 13 dBm
- 20|
- 30|
WWMWWMNWMWWW
- 40
- 50
- 60|
- 70|

-7

Dat e:

Start 9 kHz

5. SEP. 2008

15: 03: 13

99. 9991 MHz/

Stop 1 GHz

The peak at the beginning of the Plot is the LO from the measuring spectrum Analyzer and not fromthe EUT.

Channel 9538 (1 GHz — 25 GHz)

Mar ker 1 [ T1] RBW 1 Mz RF Att 20 dB
Ref Luvl 23.75 dBm VBW 1 Mz
27 dBm 1.86573146 Gz SWIr 140 ns Uni t dBn
27
06.8 HB Of fsét
20
10
o]
-10
L Dy -13 dBm
- 20
e W‘fl‘l‘w
- 40
-50
- 60
-70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Dat e:

5. SEP. 2008

15: 03: 54
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5.4.5 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 ofX88CS 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.

Part 22.917 specifies that “the power of any emigsi outside of the authorized operating frequency

ranges must be attenuated below the transmitting peer (P) by a factor of at least 43 + 10 log(P) dB.”

However, in publication number 890810, The FCC Offie of Engineering and Technology specified the
following correction to the limits when a resolution bandwidth smaller than 1% of the emission

bandwidth is used:

“An alternative is to add an additional correction factor of 10 Log (RBW1/ RBW?2) to the 43 +10 Log (P)
limit. RBW1 is the narrower measurement resolutionbandwidth and RBW?2 is either the 1% emissions

bandwidth or 1 MHz.”

When using a 30 kHz bandwidth, this yields a -2.2Badjustment to the limit [10log(30kHz/50kHz) = -

2.2185]. When this adjustment is applied to therit, the limit becomes -15.2288.
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Channel 9262

NMar ker 1 [ T1] RBW 30 kHz RF At t 20 dB
Ref Lvli -34. 25 dBm vBW 30 kHz
27 dBm 1. 84996192 Gz sSwWwIr 20 s Uni t dBmrr
27,
26.8 dB O fset
20|
10
[¢]
-10
D1 -15. 23 dBn
- 20
- 30
//u\
- 40| [ bm—""
- 50
- 60
-70
-7
Center 1.8495 GHz 100 kHz/ Span 1 MHz
Dat e 5. SEP. 2008 15: 07: 07
Channel 9538
Mar ker 1 [ T1] RBW 30 kHz RF At t 20 dB
Ref Lvl -37.20 dBm VBW 30 kHz
27 dBm 1.91014028 Gz SwWr 20 s Uni t dBmr
27,
26.8 dB O f set
20|
10
o
- 10
D1 -15. 23 dBm
- 20
- 30
|
- a0 Cal
T NN P
- 50
- 60
-70
- 73|
Center 1.9105 GHz 100 kHz/ Span 1 MHz
Dat e: 5. SEP. 2008 15: 07: 53
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5.4.6 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 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 &SfP€juency
band. Table 8.2 below lists the measured 99% pandr-26dBC occupied bandwidths. Spectrum analyirds jare
included on the following pages.

Normal mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz

1852.4 MHz 4593 4689

1880.0 MHz 4605 4701

1907.6 MHz 4557 4689

Part 24.238 (a) requires a measurement bandwidihlefst 1% of the occupied bandwidth. For ca.@@Biz, this
equates to a resolution bandwidth of at least Bl# for this testing, a resolution bandwidth 3.&zkihs used.
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Channel 9262
99% (-20 dB) Occupied Bandwidth

Marker 1 [T1 ndB] RBW 100 kH=z RF Att 20 dB
@ Ref Lvli ndB 20. 00 dB VBW 100 kHz
20 dBm BW 4. 59318637 M1z SWIr 5 ns Uni t dBmr
20,
26.8 dB O f set 1
WMWWMM»

10 le/ N

i \

- 20| }

- 30|

- 40
- 50
- 60|
- 70
- 80
Center 1.8524 GHz 600 kHz/ Span 6 NMHz
Dat e: 5. SEP. 2008 15: 10: 0O

Channel 9262
-26 dBc Bandwidth

Marker 1 [Tl ndB] RBW 100 kHz RF Att 20 dB
Ref LvlI ndB 26. 00 dB VvBW 100 kHz
20 dBm BW 4. 68937876 Mz swWr 5 s Uni t dBmrr
20,

26.8 HB Of fsét I AR AN L A s st s AAAN AP A

10 ,// ™

Iy \-

/

10 [ \

- 20| \.I il

-1 ut

-30

- 40

- 50|

- 60|

- 70|

- 80

Center 1.8524 GHz 600 kHz/ Span 6 MHz

Dat e: 5. SEP. 2008 15: 10: 33
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Channel 9400
99% (-20 dB) Occupied Bandwidth

Marker 1 [T1 ndB] RBW 100 kHz RF At t 20 dB
Ref LvlI ndB 20. 00 dB VvBW 100 kH=z
20 dBm BwW 4. 60521042 MHz SWIr 5 ns Uni t dBrr
20,
26.8 dB O f set
M ANPANNASMASAM s Mt IS A f SN A
/\/J u\v\\n
10 / ‘k\
[¢] /’ Y
o \
_ 20 ! ¥ |
- 30| &W M\L
- 40|
- 50|
- 60|
-70
- 80

Center 1.88 GHz 600 kHz/ Span 6 NMHz
Dat e: 5. SEP. 2008 15: 11: 14
Channel 9400
-26 dBc Bandwidth
Marker 1 [T1 ndB] RBW 100 kHz RF At t 20 dB
@ Ref LvlI ndB 26. 00 dB VvBW 100 kHz
20 dBm BwW 4. 70140281 MHz SWIr 5 ns Uni t dBrr
20,
26.8 gB Offs MWWJ‘W‘MMMNWN
A e
10 / \\
i
{ v
- 10 [ \
_20 | ¥
- 30| JAW \lw"\/\nh
- 40
- 50
- 60
- 70|
- 80

Center 1.88 Gz 600 kHz/

Dat e: 5. SEP. 2008 15: 11: 04

Span 6 Mz
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Channel 9538
99% (-20 dB) Occupied Bandwidth

Marker 1 [T1 ndB]
Ref Lvli ndB 20. 00 dB
20 dBm BW 4.55711423 Mz

20,

RBW
vBW
SwWIr

100 kHz RF At t
100 kHz
5 s Uni t

20 dB

dBmr

26. 8

10 ’J/l‘r

I TOY Sy N OV

7

- 10|

- 20|

- 30|

- 40

- 50|

- 60|

- 70

-80

Center 1.9076 GHz 600 kHz/
Dat e: 5. SEP. 2008 15: 12: 26
Channel 9538
-26 dBc Bandwidth
Marker 1 [T1 ndB]
@ Ref LvI ndB 26. 00 dB
20 dBm BwW 4. 68937876 MHz

20,

RBW
vBW
SwWr

100 kHz RF Att
100 kHz
5 s Uni t

Span 6 NMHz

20 dB

dBmr

26. 8

10 /f

o] =] dfsa;,nn M‘“V"J\’\A’”'U LA

[V

t

- 10|

- 20|

- 30|

- 40|

- 50|

- 60|

- 70

- 80

Center 1.9076 GHz 600 kHz/

Dat e: 5. SEP. 2008 15: 12: 35

Span 6 Mz
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5.5 Receiver

5.5.1 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. THevizdd not connected to the CMU 200. So the EUToperfa

network search. In this case all oscillators atevec

Measurement Results

SPURIOUS EMISSIONS LEVEL (dBpV/m)

Idle mode -/- -/-
f Detector | Level f Detector Level f Detector | Level
(MHz) (dBuvim) [ (MHz) (dBuvim) | (MHz) (dBuV/m)
No critical peaks found.
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 (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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Idle-Mode (up to 30 MHz)

EMI-TEST 4 Sep 2008 15:29:35
h p EMISSION LEVEL[ dBuV/m] PEAK
110 ~
3m magn
FCd 15.209 T - SonyEricsson Mobile
~J_ 2-4883-57-2/08
S| Rx-Mode
Rx Ant. Hor/Ver. Max. Hold
90
70
L
K
el "y
M o
50 LN M w
’WJ
T M
MM
30 v W
it
s,
wm%
el
.01 1 1 10 30
FREQUENCY [MHz]
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Idle-Mode (30 MHz - 1 GHz)
Information

EUT:

Serial Number:

Test Description:
Operating Conditions:
Operator Name:
Comment:

AAD-3880001-BV + CAA003005-BV
IMEI 44010737736955 + 10734
FCC@ 10m

Idle
Folz

Powered with AC 115V/ 60 Hz

Scan Setup: FCC_Fin [EMI radiated]

Hardware Setup:

EMI radiated\Electric Field (NOS)

Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30MHz - 1GHz QuasiPeak 120kHz 15s Receiver
FCC_10m(B)_4
60T
551
50T
451 FCC_10m B
4071
g 35T |
> 1
=3
2 30
S 251
g 1
20T
157 »>
T *
10— @
51
0 t +——tb t t t t t ——t—+— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Measurement Detector 1
Frequency QuasiPeak Meas. Bandwidth Antenna Polarity Turntable Corr. Margin Limit Comment
(MHz) (dBpV/m) Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)
38.029600 9.6 | 15000.000 120.000 2200 | V 279.0 135 20.4 30.0
45.019300 11.6 | 15000.000 120.000 1270 | V 97.0 135 18.4 30.0
117.129700 14.0 | 15000.000 120.000 1780 | H 102.0 10.8 19.5 33.5
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Hardware Setup: EMI radiated\Electric Field (NO$EMI radiated]

Subrange 1

Frequency Range:

Receiver:
Signal Path:

Antenna:

Antenna Tower:

Turntable:

Idle-Mode (1 GHz - 4 GHz)

30MHz - 2GHz

Receiver [ESCI 3]

@ GPIBO (ADR 20), SN 100083/003, FW 3.32, CAL(I72009

without Notch

FW 1.0

VULB 9163

SN 9163-295, FW ---, CAL 08.04.2010
Correction Table (vertical): VULP6113
Correction Table (horizontal): VULP6113

Correction Table: Cabel with switch (0408)

Tower [EMCO 2090 Antenna Tower]
@ GPIBO (ADR 8), FW REV 3.12

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

hp

100

80

60

40

20

1000

EMI-TEST
EMISSION LEVEL[

4 Sep 2008 15:37:57
dBuVv/m] PEAK

FCC Part 15

SonyEricsson Mobile

2-4883-57-2/08
Rx-Mode
Rx Ant. Hor/Ver. Max. Hold

S

FREQUENCY [MHZ]

4000

f<1 GHz : RBW/VBW: 100 kHz

£ 1GHz : RBW /VBW 1 MHz
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Idle-Mode (4 GHz — 12.0 GHz)

EMI-TEST 4 Sep 2008 15:39:18
h p EMISSION LEVEL[ dBuv/m] PEAK
100

FCC Part 15

SonyEricsson Mobile
2-4883-57-2/08

Rx-Mode

Rx Ant. Hor/Ver. Max. Hold

80

FCC Part 15.209

60

oy

40 M

MR T e

20

3990 10000 12000

FREQUENCY [MHZ]

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

Idle-Mode (12 GHz - 25 GHz)

Mar ker 1 [ T1] RBW 1 MHz RF Att 10 dB
Ref Lvli 39. 87 dByV vBW 1 MHz
78 dByV 15. 95991984 GHz SsSwWIr 74 ns Uni t dByvVv
78
70|
60|

D1 54 |dBy

50

40|

30|

20|

10

- 10

- 22

Start 12 GHz 1.3 GHz/ St op 25 GHz

Dat e: 5. SEP. 2008 15:17: 55

f<1 GHz: RBW/VBW: 100 kHz £ 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.

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 V. * 300000222 n.a.
3 Measurement System 1
4  Spektrum Analyze8566B HP 3138A07614 300001207 13.12.2007 24 13.12.2009
5 Spektrum Analyzer Displa HP 3144A28627 300001208 13.12.2007 24 13.12.2009
85662/
6 |Quas-Peak-Adapter 85650A |HP 2811A01204 300002308 13.12.2007 |24 13.12.2009
7  |RF-Preselector 85685A HP 2837A00778 300002448 13007. 24 13.12.2009
8 PCVectra VL HP 300001688 n.a.
9 [Software EM HP 300000983 n.a.
10 |Measurement System 2
11 |FSP 30 R&S 100886 300003575 25.08.2008 24 25086.
12 |PC F+W n.a.
13 |TILE TILE n.a.
14 |Biconical antenna EMCO S/N: 860 942/003 Monthly verification (System cal.)
15 |Log. Period. Antenna 3146 EMCO 2130 300001603 ntllg verification (System cal.)
16 |[Double Ridged Antenna HP [EMCO 3088 300001032 Monthly verification (System cal.)
3115P
17 | Active Loop Antenna 6502 EMCO 2210 300001015 Wirverification (System cal.)
18 |Power Supply 6032A HP 2818A03450 300001040 12.05.2007 36 12.05.2010
19 |Busisolator Kontron 300001056 n.a.
20 |Leitungsteiler 11850C HP 300000997 Monthly verification (System cal.)
21 |Power attenuator 8325 Byrd 1530 300001595 Mgndification (System cal.)
22 |Band reject filter Wainwright|7 300003350 Monthly verification (System cal.)
WRCG1855/1910
23 |Band reject filter Wainwright|11 300003351 Monthly verification (System cal.)
WRCG2400/2483
Signalling Units:
No | Equipment/Type Manuf. | Serial Nr. Inv. No. Cetecom Last Frequency | Next
Calibration | (months) | Calibration
1 CBT R&S 100313 300003516 24.10.2006 24 24.10.2008
2 CBT R&S 100185 300003416 21.02.2006 24 21.02.2008
3 CMU-200 R&S 103992 300003231 27.04.2007 12 22(m8
4 CMU-200 R&S 106240 300003321 02.05.2006 24 02.05.2008
5 CMU-200 R&S 832221/0055 300002862 20.03.2008 24 0.022010
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 11.05.2007 24 11.05.2009
\otsch
2 Climatic box CTS T-40/50 | CTS 064023 300003540 03.01.2007 24 03.01.2009
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SRD Laboratory Room 002;

No | Equipment/Type Manuf. | Serial Nr. Inv. No. Cetecom Last Frequency | Next
Calibration | (months) | Calibration
1 System Controller PSM 12 R&S 835259/007 3000002BBx n.a.
2 Memory Extension PSM-K10| R&S Tol 3000002681 n.a.
3 Operating Software PSM-B2| R&S Tol 3000002681 . ha
4 19” Monitor 22759020-ED 3000002681 n.a.
5 Mouse LZE 0095/6639 3000002681 n.a.
6 Keyboard G00013834L461 | 3000002681 n.a.
7 Spectrum Analyser FSIQ 26 R&S 835540/018 300080205 01.08.2006 24 01.08.2008
8 Tracking Generator FSIQ-B1| R&S 835107/015 3000002681 s.No.7
10 | RF-Generator SMIQO3 (B1 | R&S 835541/056 3000002681-0002 01.08.2006 36 02008.
Signal
11 Mgdulgtion Coder SMIQ-B20| R&S To 10 3000002681 s.No.10
12 | Data Generator SMIQ-B11 R&S To 10 3000002681 od0l
13 | RF Rear Connection SMIQ- | R&S To 10 3000002681 s.No.10
B19
14 Fast CPU SM-B50 R&S To 10 3000002681 s.No.10
15 [ FM Modulator SM-B5 R&S 835676/033 3000002681 s.No.10
16 RF-Generator SMIQ03 (B2 | R&S 835541/055 3000002681-0001 01.08.2006 36 02008
Signal
17 Mgdulgtion Coder SMIQ-B20| R&S To 16 3000002681 s.No.16
18 | Data Generator SMIQ-B11 R&S To 16 3000002681 o046l
19 [ RF Rear Connection SMIQ- | R&S To 16 3000002681 s.No.16
B19
20 Fast CPU SM-B50 R&S To 16 3000002681 s.No.16
21 | FM Modulator SM-B5 R&S 836061/022 3000002681 s.No.16
22 | RF-Generator SMP03 (B3 | R&S 835133/011 3000002681-0003 01.08.2006 36 02008.
Signal
23 Attgenu)ator SMP-B15 R&S 835136/014 3000002681 S.No.22
24 RF Rear Connection SMP- | R&S 834745/007 3000002681 S.No.22
B19
25 | Power Meter NRVD R&S 835430/044 3000002681-0004 01.08.2006 24 01.08.2008
26 Power Sensor NRVD-Z1 R&S 833894/012 300000268130 01.08.2006 24 01.08.2008
27 | Power Sensor NRVD-Z1 R&S 833894/011 3000002681-0010 01.08.2006 24 01.08.2008
28 | Rubidium Standard RUB R&S 3000002681-0009 Q236 24 01.08.2008
29 [ Switching and Signal R&S 338864/003 3000002681-0006 01.08.2006 24 01.08.2008
Conditioning Unit SSCU
30 | Laser Printer HP Deskjet 2100 HP N/A 30000026811 n.a.
31 |19” Rack R&S 11138363000004 | 3000002681 n.a.
32 RF-cable set R&S N/A 3000002681 n.a.
33 | IEEE-cables R&S N/A 3000002681 n.a.
34 | Sampling System FSIQ-B70 R&S 835355/009 302680 s.No.7
35 [ RSP programmable attenuat{ R&S 834500/010 3000002681-0007 01.08.2006 24 01.08.2008
36 Signalling Unit R&S 838312/011 3000002681 n.a.
37 | NGPE programmable Power| R&S 192.033.41 3000002681
Supply for EUT
39 | Power Splitter 6005-3 Inmet | none 300002841 23.12.2006 24 23.12.2008
Corp.
40 | SMA Cables SPS-1151-985- Insuﬁated different different n.a.
SPS Wire
41 | CBT32 with EDR Signaling | R&S
Unit
42 | Coupling unit Narda N/A -- n.a.
43 | 2xSwitch Matrix PSU R&S 872584/021 300001329 .na
44 | RF-cable set R&S N/A different n.a.
45 | |IEEE-cables R&S N/A -- n.a.

Note: 3000002681-00xx inventoried as a system
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CETECOM ICT Services GmbH

Test report n0.2-4883-57-02/08_A

Anechoic chamber F:

No | Equipment/Type Manuf. | Serial Nr. Inv. No. Cetecom Last Frequency | Next
Calibration | (months) | Calibration
1 Control Computer F+wW FW0502032 300003303 -I- -I- -/-
2 Trilog Antenna 9163-295 | -/- -/- 30.04.2008 24 30.04.2010
Amplifier - 0518C-138 Veritech | -/- -/- -/- -/- -/-
Micro-
wave Inc.
4 Switch - 3488A HP 300000368 -/- -/- -/-
5 EMI Test receiver - ESCI R&S 100083 300003312 032009 24 31.01.2009
6 Turntable Controller - 1061 [ EMCO 1218 300000661 -I- -I- -I-
3M
7 Tower Controller EMCO 1262 300000625 -I- -I- -I-
1051 Controller
8 Tower - 1051 EMCO 1262 300000625 -/- -/- -/-
10 | Ultra Notch-Filter Rejected | WRCD 9 -/- -/- -/- -/-
band Ch. 62
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