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1 General information

1.1 Notes

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

Test laboratory manager:

2010-05-25 Marco Bertolino (/af B@’J’ é(f n(. D)

Date Name Signature

Technical responsibility for area of testing:

o G it
2010-05-25 Stefan Bos ¢ ,Z/—» //’ Ak
Date Name Signafﬁre
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1.2 Testing laboratory

CETECOM ICT Services GmbH

Unterttrkheimer Straf3e 6 - 10
66117 Saarbriicken

Germany

Phone: +49681598-0

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

The test laboratory (area of testing) is accreditedccording to
DIN EN ISO/IEC 17025
DAR registration number: DGA-PL-176/94-D1

State of accreditation:

Federal Motor Transport Authority (KBA)

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

Testing location, if different from CETECOM ICT Services GmbH:

Name
Street
Town
Country :
Phone
Fax

1.3 Details of applicant

Name: Research In Motion Limited
Street: 305 Phillip Street

Town: Waterloo, ON N2L 3W8
Country: Canada

Telephone: +1-519-888-7465

Fax: +1-519-888-6906

Contact: Masud Attayi

E-mail: mattayi@rim.com
Telephone: +1-519-888-7465

1.4 Application details

Date of receipt of order: 2010-02-11
Date of receipt of test item: 2010-04-06

Date of start test: 2010-04-06
Date of end test: 2010-04-09

Persons(s) who have been
present during the test: -/-
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2 Test standard/s

Title 47 of the Code of Federal Regulations; Chaptd-
Federal Communications Commission

47 CFR Part 22 2009-10 subchapter B - common carrier services, Part 22-Puic
mobile services
Title 47 of the Code of Federal Regulations; Chaptd-
47 CER Part 24 2009-10 Federal Communications Commission

subchapter B - common carrier services, Part 24-Psonal
communications services
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3 Technical tests

3.1 Details of manufacturer

Name: Research In Motion Limited
Street: 305 Phillip Street

Town: Waterloo, ON N2L 3W8
Country: Canada

3.1.1 Test item

Kind of test item

Mobile Phone (GSM, GPRS, EGPRS, GPS, BT 2.0 + EDR,
WLAN a/g/n)

Type identification

RCW41GW

Serial Number

IMEI:  004401135893473

Frequency

1850.2 — 1909.8 MHz and 824.2 — 848.8 MHz

Type of modulation

GMSK; 8-PSK; QPSK; 16QAM

Number of channels

300 (PCS1900) and 125 (PCS850)
103 (FDD V) / 278 (FDD II)

Antenna Type

Integrated PCB antenna

Power supply (normal)

DC supplied by Li-lon-Battery

Output power GSM 850 / GMSK

ERP: 32.43 dBm (peak)

Output power GSM 1900 / GMSK

Not performed!

Output power GSM 850 / 8-PSK

ERP: 29.63 dBm (peak)

Output power GSM 1900 / 8-PSK

Not performed!

FCC ID L6ARCW40GW
Certification No. IC 2503A-RCW40GW
Open Area Test Site IC No. IC 3462C-1

IC Standards

RSS132, Issue 2, RSS133, Issue 5

ATTESTATION:

CETECOM"

DECLARATION OF COMPLIANCE:

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

Laboratory Manager:

ol T Rl b

2010-05-25 Marco Bertolino
Date Name Signature
2010-05-25 Page 6 of 63
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3.2 Test Setup

Hardware . CER-30952-001 Revl
Software . 917

Mobile; (cond. measurements) -/-
Mobile; (rad. measurements) CER-30952-001 Rev.1

The radiated measurements were performed with Stedneorld wide charger.

2010-05-25
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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 PCS 1900

tﬁiiclggg(;?t Test Name Verdict
5.1.1 RF Power Output radiated not performed
5.1.2 Frequency Stability not performed
5.1.3 Radiated Emissions passed
5.1.4 Conducted Spurious Emissions not performed
5.1.5 Block Edge Compliance not performed
5.1.6 Occupied Bandwidth not performed

4.1.2 GSM 850

trsliiclgggc;?t Test Name Verdict
5.2.1 RF Power Output radiated passed
5.2.2 Frequency Stability not performed
5.2.3 Radiated Emissions passed
5.2.4 Conducted Spurious Emissions not performed
5.2.5 Block Edge Compliance not performed
5.2.6 Occupied Bandwidth not performed
2010-05-25 Page 8 of 63
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5 Measurements and results

5.1 PART PCS 1900

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

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

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

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

5.1.1 RF Power Output

Reference

FCC: CFR Part 24.232, 2.1046

IC: RSS 133, Issue 5, Section 6.4
Summary:

This paragraph contains both average/peak outpuempand EIRP measurements for the mobile statioralllcases,
the peak output power is within the required makls(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,21Bb{z, 1880.0 MHz and 1909.8 MHz (bottom, middie aop
of operational frequency range).

Limits:

Nominal Output Power (dBm)

+33

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

Not performed

Test Results: Output Power (conducted) GMSK Mode

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

(dBm) (dB)
1850.2 - -
1880.0 - -
1909.8 - -
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 - -
1880.0 - -
1909.8 - -
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/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 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 HORNenna (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 Recewe€able Loss + Antenna Factor

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

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

Center Frequency: test frequency

Resolution BW: 100 kHz

Video BW: same

Detector Mode: positive

Average: off

Span: 3 x the signal bandwidth

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

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

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

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

2010-05-25 Page 10 of 63
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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 Recewé€able Loss + Antenna Factor

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

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

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

(e) Mount the transmitting antenna at 0.8 meteh ffigm the ground plane.

(f) Use one of the following antenna as a receivamgenna: .DIPOLE antenna for frequency from 300L8MHz or
.HORN antenna for frequency above 1 GHz }.

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

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

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

() Lower or raise the test antenna from 1 to 4argtintil 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 freqey
(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

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

Nominal Output Power (dBm)

HeE

Not performed

Test Results:Output Power (radiated) GMSK Mode

Frequency (MHz) Peak EIRP (dBm)
1850.2 -/-
1880.0 -/-
1909.8 -/-
Measurement uncertainty +3dB

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

Frequency (MHz) Peak EIRP (dBm)
1850.2 -I-
1880.0 -I-
1909.8 -I-
Measurement uncertainty +3dB

Sample Calculation:

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

MHz dBuV | dBm dBi dBd dB dBm

1909.8 132.3 24.6 8.4 0.0 3.3 29.7

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

2010-05-25 Page 12 of 63
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5.1.2 Frequency Stability

Not performed

Reference
FCC: CFR Part 24.235, 2.1055
IC: RSS 133, Issue 5, Section 6.3

Method of Measurement:

In order to measure the carrier frequency undectmalition of AFC lock, it is necessary to make swaments 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 soai3atC.

3. With the mobile station, powered with Vnom, ceated to the CMU 200 and in a simulated call omoka 661
(center channel), measure the carrier frequencgs@ measurements 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 hourseach
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 soakéd C.

7. With the mobile station, powered with Vnhom, ceated to the CMU 200 and in a simulated call onnoka
661(center channel), measure the carrier frequéitgse measurements should be made within 2 minéites
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 staghilf the carrier shall be accurate to within Oghpof 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
(Hz)

Frequency Error
(%)

Frequency Error
(PPm)

3.3

3.4

3.5

3.6

3.7

Not performed

3.8

3.9

4.0

4.1

4.2

4.3

4.4

Test Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE
C)

Frequency Error
(Hz)

Frequency Error
(%)

Frequency Error
(Ppm)

-30

-20

-10

0.0

+10

Not performed

+20

+30

+40

+50

+60

2010-05-25
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Frequency Error vs. Voltage

1,0000
0,9000
0,8000
0,7000
0,6000
0,5000
0,4000
0,3000
0,2000
0,1000
0,0000

Frequency error (ppm)

3,30 3,40 3,50 3,60 3,70 3,80 3,90 4,00 4,10 4,20 4,30 4,40
Voltage (V)

Frequency Error vs. Temperatur

o o rm
o ® ©O
o o o
S o© o
S o© o

Frequency error (ppm)
o
2
o
o
o

0,0000 1 1 1 1 1 1 1 1 1
-30° -20° -10° 0,0° +10° +20° +30° +40° +50° +60°
Temperature (C)
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5.1.3 Radiated Emissions

Reference
FCC: CFR Part 24.238, 2.1053
IC: RSS 133, Issue 5, Section 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 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 pertaifot®, mid and high channels of the USPCS band.

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

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

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

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

d) Detected emissions were maximized at each fre;yuby rotating the test item and adjusting theenez antenna
height and polarization. The maximum meter readivas recorded. The radiated emission measurementleof
harmonics of the transmit frequency through thehl1Barmonic were measured with peak detector andHiz M
bandwidth. If the harmonic could not be detecteolvalthe noise floor, the ambient level was recorded

e) Now each detected emissions were 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 spent, the power
of any emission shall be attenuated below the mnéttex power (P, in Watts) by at least 43+10Log{B)

The specification that emissions shall be attertuaeow 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

Radiated emissions measurements were made one atpper, center, and lower carrier frequenciethefUSPCS
band (1850.2 MHz, 1880.0 MHz and 1909.8 MHz). Iswiecided that measurements at these three daedgencies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all igpa@ifeant spurs
occur well outside the band and no radiation was $som a carrier in one block of the USPCS bartd any of the
other blocks. The equipment must still, 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 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.

Results: GSM
Harmonic Tx ch.-512 Level Tx ch.-661 Level Tx ch.-810 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
-31.24 dBm -30.19 dBm -29.86 dBm
vertical vertical vertical
- 16738 -34.17 dBm 17009 -33.60 dBm 1743.68 -32.13 dBm
horizontal horizontal horizontal
-33.54 dBm -36.05 dBm -36.86 dBm
vertical vertical vertical
- 2026.37 -35.98 dBm 2059.02 -36.56 dBm 207587 -37.66 dBm
horizontal horizontal horizontal
-37.64 dBm -41.53 dBm -42.67 dBm
vertical vertical vertical
2 37004 | 3ga1dBm| 3760 4320dBm | 38196 | 4448 dBm
horizontal horizontal horizontal
3 5550.6 - 5640.0 - 5729.4 -
-32.10 dBm -29.10 dBm -28.15 dBm
vertical vertical vertical
4 74008 -29.27 dBm 7520 -26.57 dBm 7639.2 -25.71 dBm
horizontal horizontal horizontal
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 -
2010-05-25 Page 17 of 63
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Results: EGPRS / EDGE

Harmonic Tx ch.-512 Level Tx ch.-661 Level Tx ch.-810 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
-29.72 dBm -29.16 dBm -27.84 dBm
vertical vertical vertical
- 16739 | 333gdBm| 170Nl | 35 73gBm| 174368 | 3127 dBm
horizontal horizontal horizontal
-33.57 dBm -33.04 dBm -32.91 dBm
vertical vertical vertical
- 2026.42 -36.20 dBm 2059.05 -35.78 dBm 2075.87 -35.34 dBm
horizontal horizontal horizontal
-40.53 dBm -39.14 dBm -38.72 dBm
vertical vertical vertical
2 37004 -40.86 dBm 3760 -39.62 dBm 3819.6 -39.08 dBm
horizontal horizontal horizontal
3 5550.6 - 5640.0 - 5729.4 -
-33.94 dBm -31.06 dBm -28.69 dBm
vertical vertical vertical
4 74008 -29.91 dBm 7520 -27.34 dBm 7639.2 -24.97 dBm
horizontal horizontal horizontal
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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Plot 1: TX mode, channel 512, GSM, 30 MHz — 1 GHz, vettprdarization
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Plot 2: TX mode, channel 512, GSM, 1 GHz — 12.75 GHz e&irpolarization
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Plot 3: TX mode, channel 512, GSM, 30 MHz — 1 GHz, hortabpolarization
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02:09:11 PM, Tuesday, April 06, 2010 Company: Research In Motion Limited

Plot 4: TX mode, channel 512, GSM, 1 GHz — 12.75 GHz,zmmial polarization
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02:11:41 PM, Tuesday, April 06, 2010 Company: Research In Motion Limited
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Plot 5: TX mode, channel 661, GSM, 10 kHz - 30 MHz (vdtidall channels)
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Plot 7: TX mode, channel 661, GSM, 30 MHz — 1 GHz, vettprdarization
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Plot 8: TX mode, channel 661, GSM, 1 GHz — 12.75 GHz,e&irpolarization
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Plot 9: TX mode, channel 661, GSM, 30 MHz — 1 GHz, hortabpolarization
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Plot 10: TX mode, channel 661, GSM, 1 GHz — 12.75 GHz,zwottial polarization
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Plot 11: TX mode, channel 661, GSM, 12 GHz - 25 GHz (vé&didall channels)
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Plot 12: TX mode, channel 810, GSM, 30 MHz — 1 GHz, veltmaarization
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Plot 13: TX mode, channel 810, GSM, 1 GHz — 12.75 GHz,ie@rpolarization
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Plot 14: TX mode, channel 810, GSM, 30 MHz — 1 GHz, hortabpolarization
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Plot 15: TX mode, channel 810, GSM, 1 GHz — 12.75 GHz,zwottial polarization
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Plot 16: TX mode, channel 512, EDGE, 30 MHz — 1 GHz, vaitmolarization
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Plot 17: TX mode, channel 512, EDGE, 1 GHz — 12.75 GHzjsedrpolarization
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Plot 18: TX mode, channel 512, EDGE, 30 MHz — 1 GHz, hartabpolarization
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10:19:05 AM, Wednesday, April 07, 2010 Company: Research In Motion Limited

Plot 19: TX mode, channel 512, EDGE, 1 GHz — 12.75 GHzizootal polarization
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Plot 20: TX mode, channel 661, EDGE, 10 kHz - 30 MHz (védidall channels)
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Plot 21: TX mode, channel 661, EDGE, 30 MHz — 1 GHz, vaitmolarization
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Plot 22: TX mode, channel 661, EDGE, 1 GHz — 12.75 GHzjseadrpolarization
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Plot 23: TX mode, channel 661, EDGE, 30 MHz — 1 GHz, hartabpolarization

Cetecom ICT Services GmbH
FCC Part 22/24 (TX-Mode)
Radiated Emissions 25 MHz - 1 GHz
o
1001
2001
00T
£ 40T
@
3 S0t
E
E ot
00
800
00T
1 + + + + +——t—t+—+— + + + + +——t—t+—+—
100M 1000M 106
Frequency / Hz
Operator: Bertolino Polarisation: Vertical
10:24:11 AM, Wednesday, April 07, 2010 Company: Research In Motion Limited

2010-05-25 Page 29 of 63



CETECOM ICT Services GmbH

Test report n0.1-2166-01-02/10-C

w4 s

CWMW

Plot 24: TX mode, channel 661, EDGE, 1 GHz — 12.75 GHzizootal polarization
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Plot 26: TX mode, channel 810, EDGE, 30 MHz — 1 GHz, vaitmolarization
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Plot 27: TX mode, channel 810, EDGE, 1 GHz — 12.75 GHzjsadrpolarization
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Plot 28: TX mode, channel 810, EDGE, 30 MHz — 1 GHz, hartabpolarization
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Plot 29: TX mode, channel 810, EDGE, 1 GHz — 12.75 GHzizootal polarization
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5.1.4 Conducted Spurious Emissions

Not performed

Reference
FCC: CFR Part 24.238, 2.10.51
IC: RSS 133, Issue 5, Section 6.5

Measurement Procedure:

The following steps outline the procedure used ¢asare the conducted emissions from the mobil®stat

1. Determine frequency range for measurements: RB#R 2.1057 the spectrum should be investigatenh frioe
lowest radio frequency generated in the equipmprbuat least the 10th harmonic of the carrierdmstry.

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 frequencidglow 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 dBnOtdBm, 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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5.1.5 Block Edge Compliance

Not performed

Reference
FCC: CFR Part 24.238
IC: RSS 133, Issue 5, Section 6.5

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 dBnOtdBm, this
becomes a constant specification limit of -13 dBm.

5.1.6 Occupied Bandwidth

Not performed

Reference
FCC: CFR Part 24.238, 2.1049
IC: RSS 133, Issue 5, 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 wadeent at the extreme and mid frequencies of the &SfP€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 - -

1880.0 MHz - -

1909.8 MHz - -

EDGE mode

Frequency 99% Occupied Bandwidth -26 dBc Bandwidth
kHz kHz

1850.2 MHz - -

1880.0 MHz - -

1909.8 MHz - -

Part 24.238 (a) requires a measurement bandwidihleést 1% of the occupied bandwidth. For ca.@RBiz, this
equates to a resolution bandwidth of at least Bl# for this testing, a resolution bandwidth 3.&zkihs used.

2010-05-25

Page 34 of 63



CETECOM ICT Services GmbH

Test report n0.1-2166-01-02/10-C

CETECOM"

5.2 PART GSM 850

5.2.1 RF Power Output

Reference

FCC: CFR Part 22.9.1.3, 2.1046

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

This paragraph contains both average, peak outnes 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 wieudo random data modulation.

The power was measured with R&S Signal Analyzex36 (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

Not performed

Test Results: Output Power (conducted) GMSK Mode

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

(dBm) (dB)
824.2 - -
836.4 - -
848.8 - -
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 - -
836.4 - -
848.8 - -
Measurement uncertainty +0.5 dB
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ERP Measurements

Description: This is the test for the maximum raelispower from the phone.
Rule Part 22.913 specifies that "Mobile/portabsgiens are limited to 7 watts ERP.

Measuring the EIRP of Spurious/Harmonic Emissiasiagi 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 teeifipd height on a non-conducting turntable (80hmight)
(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 replevel
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. Tdwel 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 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&eiM| Receiver for correcting the field strength resdlevel
Total Correction Factor recorded in the EMI Recewé€able Loss + Antenna Factor

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

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

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

(e) Mount the transmitting antenna at 0.8 meteh ffigm the ground plane.

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

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

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

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

() Lower or raise the test antenna from 1 to 4argtintil 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 freqey
(q) Repeat steps (c) to (j) with the substitutioteana oriented in horizontal polarization.

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

Nominal Output Power (dBm)

+38.45

Test Results:Output Power (radiated) GMSK Mode

Frequency (MHz)

Peak ERP (dBm)

824.2 30.76 (vertical / horizontal)
836.4 31.43 (vertical / horizontal)
848.8 32.43 (vertical / horizontal)

Measurement uncertainty

+3dB

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

Frequency (MHz)

Peak ERP (dBm)

824.2 29.05 (vertical / horizontal)
836.4 29.35 (vertical / horizontal)
848.8 29.63 (vertical / horizontal)

Measurement uncertainty

+3dB

Sample calculation:

Freg SA. SC_; An_t. D|p_0| ekl ERP Substitution Antenna
Reading Setting gain gain loss
MHz dBuv dBm dBi dBd dB dBm
848.8 137.8 26.6 8.4 0.0 3.3 31.7 UHAP Schwarzb&ik 460

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

2010-05-25

Page 38 of 63



CETECOM ICT Services GmbH CETECOM
W~w~

Test report n0.1-2166-01-02/10-C

5.2.2 Frequency Stability

Not performed

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 undectmalition of AFC lock, it is necessary to make swaments 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 soai3atC.

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

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

the mobile station, to prevent significant self marg.

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

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

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

6. Subject the mobile station to overnight soakéd C.

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

3.4

3.5

3.6

3.7

3.8 Not performed

3.9

4.0

4.1

4.2

4.3

4.4

Measurement Results: AFC FREQ ERROR vs. TEMPERATURE

TEMPERATURE Frequency Error Frequency Error Frequency Error

(¢C) (Hz) (%) (Ppm)
-30

-20

-10

+0.0

+10 Not performed

+20

+30

+40

+50

+60
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Frequency Error vs. Voltage

z 0,2000
0,1000
0,0000
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O
@ 0,3000
O
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5.2.3 Radiated Emissions

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

Measurement Procedure:

The following steps outline the procedure used &asure the radiated emissions from the mobileostatirhe site is
constructed in accordance with ANSI C63.4:2003 iregoents and is recognized by the FCC to be in ¢iamge for a
3 and al0 meter site. The spectrum was 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 wasrezhwith 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-an&cblbamber listed by FCC) test procedure is asvst

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

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

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

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

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

Measurement Limit:

Sec. 22.917 Emission Limits.

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

The specification that emissions shall be attertuaiow 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 measurements were made onhe aipper, center, and lower carrier frequenciethefUSPCS
band (824.2 MHz, 836.4 MHz and 848.8 MHz). It wa=ided that measurements at these three carrigueneies
would be sufficient to demonstrate compliance wathissions limits because it was seen that all ifpaifeant spurs
occur well outside the band and no radiation was $eom a carrier in one block of the USPCS band any of the
other blocks. The equipment must still, 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 preseotethe next pages.
All measurements were done in horizontal and varpolarization; the plots show the worst case.

The plots show only the middle channel. If spurietese detected, the lowest and highest channel alereked, too.

The found values are stated in the table below.

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

Results: GSM
Harmonic Tx ch.-128 Level Tx ch.-189 Level Tx ch.-251 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
-34.17 dBm -34-6:5_ d||3m -35.97 dBm
vertical veruica vertical
2 1648.4 -30.70 dBm 1672.8 _31'94 dBm 1697.6 -33.94 dBm
horizontal horizontal horizontal
-43.42 dBm -44.31 dBm -44.72 dBm
vertical vertical vertical
3 2472.6 -42.48 dBm 2509.2 -43.32 dBm 2546.4 -43.49 dBm
horizontal horizontal horizontal
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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Results: EGPRS / EDGE

Mt Tx ch.-128 Level Tx ch.-189 Level Tx ch.-251 Level
Freq. (MHz) (dBm) Freq. (MHz) (dBm) Freg. (MHz) (dBm)
-37.47 dBm -3\7/-62”3;;;?“1 -39.38 dBm
2 1648.4 -3\3/,(.92;203|I3m 16728 | .3190d8m | 1697.6 _3‘é.e7”2'°§|'3m
horizontal horizontal horizontal
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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Plot 1: TX mode, channel 128, GSM, 30 MHz — 1 GHz, vettpraarization

Cetecom ICT Services GmbH

FCC Part 22/24 (TX-Mode)
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Operator: Bertolino

03:28:52 PM, Tuesday, April 06, 2010

’é<,

Polarisation: Vertical

Company: Research In Motion Limited

Plot 2: TX mode, channel 128, GSM, 1 GHz — 12.75 GHz e&irpolarization
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Cetecom ICT Services GmbH
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03:31:22 PM, Tuesday, April 06, 2010
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Plot 3: TX mode, channel 128, GSM, 30 MHz — 1 GHz, hortabpolarization
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03:42:31 PM, Tuesday, April 06, 2010

Company: Research In Motion Limited
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Plot 4: TX mode, channel 128, GSM, 1 GHz — 12.75 GHz,zamial polarization
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Company: Research In Motion Limited
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Plot 5: TX mode, channel 189, GSM, 10 kHz - 30 MHz (vdtidall channels)

Magnetic Field Strength

FCC Part 15 — Limit FCC_magnetic

— Measurement FCC
X PK_Values FCC
QP Values FCC

Limit corrected for 3m measurement distance

BT

20t

1001
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00T

00T

007

Amplitude / dBpV/m

00T

5001

001

L

T
100M 1000M

s1

| |
t t

10K 200K 1000

Frequency

Operator: Bertolino Projekt ID: 1-2166/10

11:19:56 AM, Thursday, April 08, 2010 EUT: RCW41GW

Plot 7: TX mode, channel 189, GSM, 30 MHz — 1 GHz, vettprarization

Cetecom ICT Services GmbH
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Operator: Bertolino Polarisation: Vertical

03:51:52 PM, Tuesday, April 06, 2010 Company: Research In Motion Limited
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Plot 8: TX mode, channel 189, GSM, 1 GHz — 12.75 GHz,ie&irpolarization

Cetecom ICT Services GmbH
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Plot 9: TX mode, channel 189, GSM, 30 MHz — 1 GHz, hortabpolarization
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03:47:12 PM, Tuesday, April 06, 2010 Company: Research In Motion Limited
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Plot 10: TX mode, channel 189, GSM, 1 GHz — 12.75 GHz,zwottial polarization
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03:49:41 PM, Tuesday, April 06, 2010 Company: Research In Motion Limited
Plot 11: TX mode, channel 189, GSM, 12 GHz - 25 GHz (vé&didall channels)
Mar ker 1 [ T1] RBW 1 MHz RF At t 10 dB
Ref Lvli -34. 61 dBm VvBW 1 MHz
11 dBm 18. 77354709 GHz SwWIr 74 s uni dBmrr
11,
31 dB| O f set
(o]
- 10|
—D1 - 13 dBm
- 20|
- 30|

- 40

- 50

- 60

- 70

- 80|

- 89

Start 1

Dat e:

8. APR. 2010

2 Gtz 1.3

11:13: 32

GHz/

Stop 25 GHz

2010-05-25

Page 49 of 63



CETECOM ICT Services GmbH

Test report n0.1-2166-01-02/10-C

w4 s

CWMW

Plot 12: TX mode, channel 251, GSM, 30 MHz — 1 GHz, veltmaarization
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Plot 13: TX mode, channel 251, GSM, 1 GHz — 12.75 GHz,ie@rpolarization
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Plot 14: TX mode, channel 251, GSM, 30 MHz — 1 GHz, hortabpolarization
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Plot 15: TX mode, channel 251, GSM, 1 GHz — 12.75 GHz,zwottial polarization
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Plot 16: TX mode, channel 128, EGPRS / EDGE, 30 MHz — 1 Gidetical polarization
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Plot 17: TX mode, channel 128, EGPRS / EDGE, 1 GHz — 1&H%, vertical polarization
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Plot 18: TX mode, channel 128, EGPRS / EDGE, 30 MHz — 1 Gtézizontal polarization

Cetecom ICT Services GmbH
FCC Part 22/24 (TX-Mode)
Radiated Emissions 25 MHz - 1 GHz
o
1001
2001
00T
£ 00T
@
3 S0t
E
E ot
00
800
00T
1 | |
100M 1000M 106
Frequency / Hz
Operator: Bertolino Polarisation: Horizontal
08:43:29 AM, Wednesday, April 07, 2010 Company: Research In Motion Limited

Plot 19: TX mode, channel 128, EGPRS / EDGE, 1 GHz — 1&g, horizontal polarization
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Plot 20: TX mode, channel 189, EGPRS / EDGE, 150 kHz - 3@zNWalid for all channels)
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11:21:52 AM, Thursday, April 08, 2010 EUT: RCW41GW
Plot 21: TX mode, channel 189, EGPRS / EDGE, 30 MHz — 1 Gidrtical polarization
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Plot 22: TX mode, channel 189, EGPRS / EDGE, 1 GHz — 1&g, vertical polarization
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Plot 23: TX mode, channel 189, EGPRS / EDGE, 30 MHz — 1 Gtdrizontal polarization
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Plot 24: TX mode, channel 189, EGPRS / EDGE, 1 GHz — 1&g, horizontal polarization
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Plot 25: TX mode, channel 189, EGPRS / EDGE, 12 GHz - 2% @G#dlid for all channels)
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Plot 26: TX mode, channel 251, EGPRS / EDGE, 30 MHz — 1 Gidetical polarization
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Plot 27: TX mode, channel 251, EGPRS / EDGE, 1 GHz — 1&H%, vertical polarization
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Plot 28: TX mode, channel 251, EGPRS / EDGE, 30 MHz — 1 Gtézizontal polarization
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Plot 29: TX mode, channel 251, EGPRS / EDGE, 1 GHz — 1&g, horizontal polarization
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5.2.4 Conducted Spurious Emissions

Not performed

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

Measurement Procedure
The following steps outline the procedure used ¢asare the conducted emissions from the mobil®stat

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

2. Determine mobile station transmits frequencieéglow outlines the band edge frequencies pertitecbonducted
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 ofUB&®CS spectrum, the power of any emission shadlttemuated
below the transmitter power (P, in Watts) by asteé3+10Log (P) dB. For all power levels +30 dBnDtdBm, 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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5.2.5 Block Edge Compliance

Not performed

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 dBnOtdBm, this
becomes a constant specification limit of -13 dBm.

5.2.6 Occupied Bandwidth

Not performed

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

Occupied Bandwidth Results

Similar to conducted emissions, occupied bandwi#asurements are only provided for selected frezjegrin order
to reduce the amount of submitted data. Data wadent at the extreme and mid frequencies of the &SP&juency
band. Table below lists the measured 99% power-a6dBC occupied bandwidths. Spectrum analyzer pdoés
included on the following pages.

Normal mode

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

824.2 MHz - -

836.4 MHz - -

848.8 MHz - -

EDGE mode

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

824.2 MHz - -

836.4 MHz - -

848.8 MHz - -

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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6 Test equipment and ancillaries used for tests

In order to simplify the identification of the equipment used at each specific test, each item
of test equipment and ancillaries are provided with an identifier or number in the
equipment list below.

Typically, the calibrations of the test apparatus are commissioned to and performed by an
accredited calibration laboratory. The calibration intervals are determined in accordance
with the DIN EN ISO/IEC 17025. In addition to the external calibrations, the laboratory
executes comparison measurements with other calibrated test systems or effective
verifications. Weekly chamber inspections and range calibrations are performed. Where
possible, rf-generating and signalling equipment as well as measuring receivers and
analyzers are connected to an external high-precision 10 MHz reference (GPS-based or
rubidium frequency standard).

Labor / Serial INV. No Last Next
No. Equipment Type Manufact. Kal. Art
Item No. Cetecom Calibration Calibration

Double-Ridged

Waveguide
1 n.a. 3115 EMCO 8812-3088 300001032  viIKI! 05.03.2009  05.03.2011
Horn Antenna
1-26.5GHz
Active Loop
2 n. a. 6502 EMCO 2210 300001015 ne
Antenna
3 n. a. Monitor 35731 HP 300002294
4 n. a. Workstation 9000/300 HP 300002295
Anechoic
5 n.a. MWB 87400/02 300000996
chamber
Relaismatrix HP
6 n.a. HP3488A 2719A15013 300000151 ne
(FTA) MefRtechnik
WRCG1855/1910-
Band Reject
7 n. a. 1835/1925- Wainwright 7 300003350 ev
filter
40/8SS
WRCG2400/2483-
Band Reject
8 n. a. 2375/2505- Wainwright 11 300003351 ev
filter
50/10SS
Software
9 n. a. Option for CMU ~ CMU-K69 R&S 100109 300003198 ne

200
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USB/GPIB
10 n. a. 82357A Meilhaus MY45468646 300003428 ne
Interface
EGPRS-Treiber
11 n. a. EGPRS-Treiber  fur EMQ-100 EMCO none 300003441 ne

Software

Quantum Change,
TILE-Software
12 n.a. Modell TILE- EMCO none 300003451 ne
Emission
ICS/FULL

WHKX2.9/18G-

13 n. a. Highpass Filter Wainwright 1 300003492 ev
12SS
Hygro- -/-, 5-45<C, 20-
14 n. a. -I- 400000110  izw 08.04.2009  08.04.2010
Thermometer 100%rF
Software
15 n. a. Option fir CMU ~ CMU-K56 R&S 100504 300003765 ne
200
Software
16 n. a. Option for CMU ~ CMU-K62 R&S 103402 300003606 ne
200
Software
17 n. a. Option for CMU ~ CMU-K64 R&S 102001 300003607 ne
200
WHK1.1/15G-
18 n. a. Highpass Filter Wainwright 3 300003255 ev
10SS

WHKX7.0/18G-

19 n. a. Highpass Filter Wainwright 18 300003789 ne
8SS
PSA Spectrum
Agilent Vertr.
20 n.a. Analyzer 3 Hz - E4440A MY48250080 300003812 k 05.08.2008 05.08.2010
Bad Hom
26.5 GHz
MXG
Microwave Agilent Vertr.
21 n. a. N5183A MY47420220 300003813  k 06.08.2008  06.08.2010
Analog Signal Bad Hom
Generator
RF Filter
Agilent Vertr.
22 n. a. Section 9kHz - N9039A MY48260003 300003825  vIKI! 19.08.2008  19.08.2010
Bad Hom
1GHz

TRILOG Super
23 n. a. VULB9163 Schwarzbeck 371 300003854  VIKI! 17.12.2008  17.12.2010
Breitband
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Antenne

24 n. a. High Pass Filter ~ VHF-3500+ Mini Circuits -/- 400000193 ne
Universal

25 n. a. Communication ~ CMU 200 R&S 103992 300003231  vIKl! 04.06.2008  04.06.2010
Tester
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