L]

CETECOM
g

CETECOM ICT Services

consutting - testing - certification »m
: ‘ . Deutscher
;-I-EST RE POR-I-; a:ittrednwrungs
[CR Y s =3

Test Report No.: 1-2205-01-05/10-A

Testing Laboratory

CETECOM ICT Services GmbH
Untertuerkheimer Strasse 6~ 10
66117 Saarbruecken/Germany
Phone: +486815938-0

Fax: + 49 681 598 - 9075
Internef: http:/iwww.cetecom.com
e-mail; ict@cetecom.com

Accredited Test Laboratory:
The test laboratory (area of testing) is accredited
according to DIN EN I1SO/IEC 17025

Applicant

Ericsson AB

Lindholmspiren 11

SE-417 56 Gothenburg/Sweden
Phone: +46107190000

Fax: +46 10 712 60 33

Contact: Anna Jansson

e-mail: anna.jansson@ericsson.com

Manufacturer

DAR registration number: DGA-PL-176/94-D1 Ericsson AB
Lindholmspiren 11

SE-417 56 Gothenburg/Sweden

Area of Testing: Radio/Satellite Communications

Test Standard/s

Title 47 of the Cade of Federal Regulations; Chapter |-Federal Communications
Commission subchapter B - common carrier services, Part 22-Public mobile
services

47 CFR Part 22

47 CFR Part 24 Title 47 of the Code of Federal Regulations; Chapter I-Federal Communrications
Commission subchapter B - common carrier services, Part 24-Personal

communications services

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

Spectrum Management and Telecommunications Pelicy - Radio Standards
Specifications 2 GHz Personal Communication Services
For further applied test standards please refer to section 3 of this test report.

RSS - 132 Issue 2

RSS -1331Issue 5

Test ltem
Kind of test item: PCle Wireless mini card
Model name: ;?:?:E];D 131 1811
FCC ID: W7-MBMF5521GW1
IC: 287AG-MBMF5521GW1
Frequency [MHz): GSM 850: 824.2 — 848.8 MHz, PCS 1900: 1850.2 — 1909.8 MHz
WCDMA Band V:826.4 — 846.6 MHz, WCDMA Band II: 1852.4 — 1807.6 MHz
Power supply; 3.3vDC

Temperature range: -30 °Cto +60 °C

This test report is electronically signed and valid without handwriting signature.
For verification of the electronical signatures, the public keys can be requested at the testing laboratory.

Test performed: Test Report authorised:

DN: en=Danlel ¥ Muyunga, o=Cetecom [CT Services GmbH, ou=MUY-100406, en=5tefan Boes, p=Cetecom ICT Services GrmbH, ou=BOE-100817,
email=Daniel.Muyunga@ict.cetecom.de, c=DE email=5tefan Boes@cetecom.com, c=DE.
Datum; 2010.09.24 11:05:57 +0200' . 2010.09.24 11:29:31 +02°00" -

Daniel Muyunga Stefan Bos

2010-09-24 Page 1 of 103




Test report no.: 1-2205-01-05/10-A

CETECOM™

1 Table of contents

T Table of CONENIS ... et ee e s rr et rar s e ranrnes
2 General INTOrMIAtION .o s s ss s s s s s s s s s s s s s s e s s sr s nns
2.1 [0 = SO U
2.2  Application details......c..ccccvireirreriinrer s
R L = v |10 [= o L= U
E O I A=Y N1 o 12 1= 3 | S

5 Test laboratories SUD-COMITACIEA ... .cv eeeee e vt re e eer et et e e ee e e tee e s eeee e tbb b bt s ase st asss s ata s essntnbesas sensrbtasnaenas

6 Summary of measurement results ...
B.1  GBM BB0..iiiiiiiiiiiiiitiisi st st s
B.2  PCS 1900 ..ottt ssss st st st s ra e s r s s onas
8.3  UMTS Band ..t ns s ssesnssesssssn e seerossenessessmnsnees
84  UMTS Band V..t is st tsstmssessessnesessons
B.5 RBCBIVET... et s e e e e

7 RF measurement testng ..o ettt et e st e r s e n et n e nree

7.1 Description of test SBIUP ..c.cicciiiiii i s s e ares s T

7.1.1 Radiated measurements......ccoecoreiercnicrncnmcimeinnrenreresessesseins
7.1.2  Conducted MeasUremMents......ccceevimieneiieieniem e
F2- S == 1= 4 T O OO U
7.3 Results GEM B8O ... e e s
7.3.41 RF QUIPUE DOWET ... eec v sma e
7.3.2 Frequency stability ... snncrerssesmsreesenens
7.3.3  Spurious emissions radiated .......c..cccicee v
7.3.4  Spurious emissions conducted...........cccviiimrccrciieniee e
7.3.5  Block edge compliance.......coimieeiiinmsiceccin e
7.3.6 Occupied bandwidth ....cocvvve e e e
T4  ReSUES PCS 1900 ...t cnr s e s e e
7.4.1 RF QUIPUL POWEE .o rer s ne s st s e s s saens
7.4.2  Frequency stabillty........coonvcrieniiiiiniicin s
7.4.3  Spurious emissions radiated ...
7.4.4  Spurious emissions conducted.......ccceiervre e,
7.4.5  Block edge complianee.......cccvciiirciniscimsirie s serss e
7.46  Occupied bandwidih .......ccceceeeeiinnr i
7.5 Results UMTS band ...t s ssn s e
7.5.1 RF OUTPUL POWET ettt e s
7.5.2  Frequency stability..........coormiiiiiieein e

7.5.3  Spurious emissions radiated
7.54  Spurious emissions conducted
7.5.5 Block edge compliance

7.6 Results UMTS band V

7.64  Spurious emissions conducted
7.6.5  Block edge compliance
7.6.6  Occupied bandwidth
7.7  Results receiver mode

758 OCCUPIE BANAWIIHN .rovoevsevvoesersssesosssserssrsossrs s
7610 RE QUIDUL POWET +oevoorsosrsosesooeesosseeenoesesoeseereseren
7.6.2  Frequency stabllity.......cooomierncin e
7.6.3  Spurious emissions radiated ........ccccrcincrnneresicenc e

7.7.1 Spurious emissions radiated — receiver mode .......cccecvvcvvrenen.

2010-09-24

Page 2 of 103




Test report no.: 1-2205-01-05/10-A

CETECOM™

8 Test equipment and anclllaries USEd fOr 1SS ... vt sesre st et ressessesesesseatessasensnenteneas 102
Annex A DOCUMENE MISIOTY .ottt e e b st se s et as e resmaamtansensennnraneans 103
Annex B FURREE INfOMMIATION.. ..ottt et e ees s b et ar ettt e s e e 103
2010-09.'24 Page 3 of 103




Test report no.: 1.2205-01-05/10-A CE r E‘OM "

2 General information
2.1 Notes

The test resulis of this test report relate exclusively to the test item specified in this fest report. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalisations drawn from the test
results with regard to other specimens or samples of the type of the equipment represented by the test item.
The test report may only be reproduced or published in full. Reproduction or publication of extracts from the
report requires the prior written approval of CETECOM ICT Services GmbH.

This test report is electronically signed and valid without handwriting signature. For verification of the
electronical signatures, the public keys can be requested at the testing laboratory.

2.2 Application details

Date of receipt of arder: 2010-07-02
Date of receipt of test item: 2010-07-02
Start of test; 2010-07-27
End of test: 2010-09-07
Person(s) present during the test: -/

3  Test standard/s
Test Standard Version Test Standard Description

47 CFR Part 22 2008-10 Title 47 of the Code of Federal Regulations; Chapter |-Federal
Communications Commission subchapter B - common carrier
services, Part 22-Public mobile services

47 CFR Part 24 2009-10 Title 47 of the Code of Federal Regulations; Chapter |-Federal
Communications Commission subchapter B - common carrier
services, Part 24-Personal communications services

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

MHz
RSS - 133 Issue 5 2009-02 Spectrum Management and Telecommunications Policy - Radio
Standards Specifications 2 GHz Personal Communication
Services
4  Test environment
Temperature: Thom +20 °C during room temperature tests
: Trmax +60 °C during high temperature test
Tmin -30 °C during low temperature test
Relative humidity content: 50 %
Air pressure: not relevant for this kind of testing
Power supply: Viem 3.3 VvDbC
Vinax 36 V
Viin 3.0V
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5 Test laboratories sub-contracted

None

6  Summary of measurement resuits

[

No deviations from the technical specifications were ascertained

| There were deviations from the technical specifications ascertained
TC identifier Description verdict date Remark
. CFR Part 22, 24
RF-Testing RSS 132, 133 passed 2010-09-24 /-
6.1 GSM_850
temperature power source .
Test Case conditions voltages Pass | Fail | NA NP Remark
RF Output Power Nominal Nominal ] 1 O O
Frequency Stability Nominal Nominal [ [ O |
Spurious Emissions . . —
Rediated Nominal Nominal O (W d
Spuricus Emissions . . =
Conducted Nominal Nominal 5 1 O 0
Block Edge Compliance Nominal Nominal X 1 [ a
Occupied Bandwidth Nominal Nominal ] O | O

Note:

NA = Not applicable; NP = Not performed

6.2 PCS 1900
temperature power source .
Test Case conditions voltages Pass | Fail NA NP Remark
RF Output Power Norminal Nominal B4 d (! M
Freguency Stability Nominal Nominal Oo(go g
Spurious Emissions . . <
Radiated Nominal Nominal [ O | Ll
Spurious Emissions . .
Conducted Nominal Nominal X 1 O |
Block Edge Compliance Nominal Nominal X O | |
Occupied Bandwidth Nominal Nominal | I O

Note:

NA = Not applicable; NP = Not performed

2010-09-24
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6.3 UMTS Band II

temperature

power source

Test Case conditions voltages Pass | Fail | NA NP Remark
RF OQutput Power Nominal Nominal X I:l | ]
Frequency Stability Nominal Nominal %4 O ] O
Spurious Emissions . . —
Radiated Nominal Nominal ] O O
Spurious Emissions . .
Conducted Nominal Nominal B4 | [l |
Block Edge Compliance Nominal Nominal X | | B
Occupied Bandwidth Nominal Nominal X |O| OO
Note:
NA = Not applicable; NP = Not performed
6.4 UMTSBand V
temperature power source .
Test Case conditions voltages Pass | Falil NA NP Remark
RF Output Power Nominal Nominai | O|(0O)|0d
Frequency Stability Nominal Nominal | O O
Spurious Emissions . .
Radiated Nominal Nominal 4] 1 |l il
Spurious Emissions . . —
Conducted Nominal Nominal | a O
Block Edge Compliance Nominal Nominal | [l O
Occupied Bandwidth Nominal Nominal X | O (0O 0
Note:
NA = Not applicable; NP = Not performed
6.5 Receiver
temperature power source .
Test Case conditions voltages Pass | Fail | NA [ NP Remark
Spuricus Emissions . . -
Radiated Nominal Nominal X< | O ] Od
Note:
NA = Not applicable; NP = Not performed

2010-09-24
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7 RF measurement testing

7.1 Description of test setup

For the spurious measurements we use the substitution method according TIA/EIA 603.

7.1.1 Radiated measurements

The radiated emissions from the EUT are performed in a semi anechoic chamber. The EUT Is placed on a
conductive turntable and powered with nominal voltage. The signalling is performed either from outside the
chamber with a signalling unit (AP or other) by air link using a signalling antenna or directly by special test
software from the customer.

Semi anechoic chamber

Tumtable 3m _&F
Tower 1-4m Height
recelving antenna

—]

Power / :|:
. supply ——\ — EI" ,islll”
|I||||q>

EUT
| R 19m —%

Sucoflex
cable

L 0,8 m Height

1 - 4 m Height
H
Non-conductive table —  Nan-conduclive table [ —
0,1m Height 0,8m Height
Picture 1: Diagram radiated measurements

9 kHz - 30 MHz: active loop antenna

30 MHz — 1 GHz: tri-log antenna

>1 GHz: horn antenna

2010-09-24 Page 7 of 103



Test report no.: 1-2205-01-05/10-A

CETECOM™

7.1.2 Conducted measurements

The EUT's RF signal is coupled out by the antenna connector which is supplied by the manufacturer. The signal
is first 10dB attenuated before it is power divided (~6dB loss per branch). One of the signal paths is connected
to the signalling unit (AP or cther), the other one is connected to the spectrum analyzer. The specific losses for
both signal paths are first checked within a calibration. The measurement readings on the signalling
unit/spectrum analyzer are corrected by the specific test set-up loss. The attenuator, power divider, signalling
unit and the spectrum analyzer are impedance matched on 50 Ohm. If special software is used, there is no

power divider necessary.

squipment under test

antenna
connector

DOwer
connector

JEPEHE€C D

eitenuator

power supply

Picture 2: Diagram conducted measurements

signalling unit

The term measuring receiver refers to either a selective voltmeter or a spectrum analyser.

Frequency being measured
f

Measuring receiver bandwidth

Spectrum analyser bandwidth

6 dB 3dB
f< 150 kHz 200 Hz or 300 Hz
150 kHz <f < 25 MHz 9 kHz or 10 kHz
25 MHz <f < 1000 MHz 120 kHz or 100 kHz
1000 MHz < f 1 MHz

NOTE: Specific requirements in CEPT/ERC/Recommendation 70-03 [2] shall be applied where applicable.

2010-09-24
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7.2 Testitem

Kind of test item

PCle Wireless mini card

Type identification

F5521gw
type: KRD 131 18/1

S/N serial number A401168081
A401168073
A401194416
HW hardware status R1
SW software status R1A29
PCS 1900: 1850.2 - 1909.8 MHz
WCDMA Band V: 826.4 —846.6 MHz
WCDMA Band II: 1852.4 — 1207.6 MHz
Type of Modulation GMSK; 8-PSK; QPSK; 16QAM
Number of channels 125 (PCS850)
300 (PCS1900)
278 (WDCMA Band II)
103 (WDCMA Band V)
Antenna External antenna
Power Supply 3.3vDbC
Temperature Range ~30°C to +60 °C

2010-09-24
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7.3 Results GSM 350

All GSM-band measurements are performed in GPRS mode only, as the device does not support CS GSM
mode. All relevant tests have been repeated using 8-PSK modulation if EDGE mode is supported. All tests
were performed with one timeslot in uplink activated and one timeslot in downlink activated. For each mode the
highest output power was determined and used.

7.3.1 RF output power

Description:

This paragraph contains average power, peak output power and ERP measurements for the mobile station. In
all cases, the peak cutput power is within the required mask (this mask is specified in the JTC standards, TIA
PN3389 Vol. 1 Chap 7, and is no FCC requirement).

Measurement:

The mobile was set up for the maxirmum output power with pseudo random data modulation.

Measurement parameters

Detector: Peak and Average
Sweep time: Auto

Video bandwidth: 1MHz

Resolution bandwidth: 1 MHz

Span: Zero Span
Trace-Mode: Max Hold

Limits:

FCC

CFR Part 22.9.1.3
CFR Part 2.1046

RSS 132, Issue 2, Section 4.4 and 6.4

Nominal Peak Qutput Power

+38.45 dBm

transmission may not exceed 13 dB.

In measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of the

2010-09-24
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Results:

Output Power (conducted) GMSK mode

Frequency (MHz) Average Output Power (dBm) Peak to Average Ratio (dB)
824.2 3249 0.1
836.4 32.25 0.1
848.8 32.31 0.1

Measurement uncertainty

£0.5dB

Output Power (conducted) 8-PSK mode

Frequency (MHz) Average Output Power (dBm) Peak to Average Ratio (dB)
824.2 26.60 3.2
836.4 - 26.50 3.2
848.8 26.50 3.2

Measurement uncertainty

£0.5dB

Output Power (radiated) GMSK mode

Frequency (MHz) Average Output Power {dBm) - ERP
824.2 30.79
836.4 31.46
848.8 31.89
Measurement uncertainty +2.0dB

Output Power (radiated) 8-PSK mode

Frequency (MHz) Average Output Power (dBm) - ERP
B24.2 24.90
836.4 25.71
848.8 26.08
Measurement uncertainty +2.0dB

Result: The result of the measurement is passed.
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7.3.2 Frequency stability

Description:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the mobile station in a “call mode”. This is accomplished with the use of a R&S CMU200
DIGITAL RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the mobile station to overnight soak at -30 C.

3. With the mobile station, powered with V,,m, connected to the CMU200 and in a simulated call on channel 188
(centre channel), measure the carrier frequency. These measurements should be made within two minutes of
powering up the mobile station, to prevent significant self warming.

4. Repeat the above measurements at 10°C increments from -30°C to +60°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with V... Vary supply voltage from Vi, to Viax, in 0.1 Volt
steps remeasuring carrier frequency at each voltage. Pause at V., for 1.5 hours unpowered, to allow any self
heating to stabllize, before continuing.

6. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Measurement:

Measurement parameters

Detector:

Sweep time:

Video bandwidth:
Resolution bandwidth:

Measured with CMU200

Span:
Trace-Mode:
Limits:
FCC ICc
CFR Part 22.355 )
CFR Part 2.1055 ‘ RS8 132, Issue 2, Section 4.3 and 6.3

Frequency Stability

+ 0.1 ppm
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Results:

AFC FREQ ERROR versus VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
V) (Hz) (%) {ppm)
3.0 -59 -0,00000705 -0,0705
31 -66 -0,00000789 -0,0789
3.2 -61 -0,00000729 -0,0729
3.3 -68 -0,00000813 -0,0813
34 -70 -0,00000837 -0,0837
3.5 -61 -0,00000729 -0,0729
3.6 -59 -0,00000705 -0,0705
3.7 -67 -0,00000801 -0,0801
3.8 -68 -0,00000813 -0,0813
3.9 -85 -0,00000777 -0,0777
4.0 63 -0,00000753 -0,0753
4.1 -64 -0,00000765 -0,0765

AFC FREQ ERROR versus TEMPERATURE

Temperature Frequency Error Frequency Error Frequency Error
(°C) (Hz) (%) {ppm)
-30 -61 -0,00000729 -0,0729
-20 -64 -0,00000765 -0,0765
-10 67 -0,00000801 -0,0801
0 -68 -0,00000813 -0,0813
10 -62 -0,00000741 -0,0741
20 -68 -0,00000813 -0,0813
30 -69 -0,00000825 -0,0825
40 -70 -0,00000837 -0,0837
50 -80 -0,00000717 -0,0717
60 -64 -0,00000765 -0,0765
2010-09-24 Page 13 of 103
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Frequency Error vs. Voltage

'0,0600 T T T - L ] l‘. T T - T T T H
330 3,40 3,50 3,60 3,70 3,80 3,90 400 410 4,20 430 4,40

-0,0650

-0,0700 -

-0,0780

-0,0800

Frequency error (ppm)

-0,0850
Voltage (V)

Frequency Error vs. Temperature

-0,0650 T
-30° *-20° .-10° 0,0°

1 1 T T

+30° +40° +50° +60°

+10° 420°

-0,0700

-0,0750

-0,0800

Frequency error (ppm)

-0,0850
Temperature (°C)

Result: The result of the measurement is passed.
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7.3.3 Spurious emissions radiated

Description:

The following steps outline the procedure used to measure the radiated emissions from the mobile station. The
site is constructed in accordance with ANSI C63.4:2009 requirements and is recognized by the FCC to be in
compliance for a 3 and a 10 meter site. The spectrum was scanned from 30 MHz to the 10th harmonic of the
highest frequency generated within the equipment, which is the transmitted carrier that can be as high as 848.8
MHz. This was rounded up to 12 GHz. The resolution bandwidth is set as outlined in Part 22.917. The spectrum
was scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of the GSM-850 band.

The final open field emission (here 10m semi-anechoic chamber listed by FCC) test procedure is as follows:

a) The test item was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna.

b} The antenna output was terminated in a 50 ohm load (if possible).

c) A double ridged wave guide antenna was placed on an adjustable height antenna mast 3 meters from the test
item for emission measurements.

d) Detected emissions were maximized at each frequency by rotating the test item and adjusting the receive
antenna height and polarization. The maximum meter reading was recorded. The radiated emission
measurements of the harmonics of the transmit frequency through the 10th harmonic were measured with peak
detector and 1 MHz bandwidth. If the harmonic could not be detected above the noise floor, the ambient level
was recorded. The equivalent power into a dipole antenna was calculated from the field intensity levels
measured at 3 meters.

e) Now each detected emissions were substituted by the substitution method, in accordance with the TIA/EIA
603 .

Measurement:
Measurement parameters
Detector: " | Peak
Sweep time: 2 sec.

Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz
Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz

Video bandwidth:

Resolution bandwidth:

Span: 100 MHz Steps
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917 ,
GFR Part 2.1053 RSS 132, Issue 2, Section 4.5 and 6.5

Spurious Emissions Radiated

Attenuation = 43 + 10log(P)
(P, Power in Watts)

-13 dBm

2010-09-24 Page 15 of 103



Test report no.: 1-2205-01-05/10-A

CETECOM

Results:

Radiated emissions measurements were made only at the upper, center, and lower carrier frequencies of the
(GSM-850 band (824.2 MHz, 836.4 MHz and 848.8 MHz). It was decided that measurements at these three
carrier frequencies would be sufficient to demonstrate compliance with emissions limits because it was seen
that all the significant spurs occur well outside the band and no radiation was seen from a carrier in one block of
the GSM-850 band into any of the other blocks. The equipment must still, however, meet emissions
requirements with the carrier at all frequencies over which it is capable of operating and it is the manufacturer's
responsibility to verify this.

The final open field radiated levels are presented on the next pages.

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

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

Spurious Emission Level (dBm)

Harmonic Frg:.' (ﬁ gz) [’E?:q; Harmonic Frgci;.' (11\2132) [i:j%vrﬁ; Harmonic Frgc};.' (zn?:{z) [EE?:]']
2 1648.4 - 2 1672.8 - 2 1697.6 -
3 2472.8 - 3 2509.2 - 3 2546.4 -
4 3296.8 - 4 3345.6 - 4 3395.2 -
5 4121.0 - 5 4182.0 - 5 42440 -
6 4945.2 - 6 5018.4 - 6 5002.8 -
7 57694 - T 5854.8 - 7 5941.6 -
8 6593.6 - 8 6691.2 - 8 6790.4 -
9 7417.8 - 9 7527.6 - 9 7639.2 -
10 8242.0 - 10 8364.0 - 10 8488.0 -

Measurement uncertainty % 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

lirmit.

Result: The result of the measurement is passed.
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Flot 1: Channel 189 (Traffic mode up to 30 MHz)
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Plot 2: Channel 189 (30 MHz - 12.75 GHz)
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Plot 3: Channel 189 (12.75 GHz — 25 GHz)

Markexr I [T1] RBW 1 MH=z RE ALt 40 =2
Ref Lwl —37.35 d4dBm VB 1 MH=
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Date: 31.AUS.2010 16:1L:47
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7.3.4 Spurious emissions conducted

Description:

The following steps outline the procedure used to measure the conducted emissions from the mobile station,

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated from
the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier frequency.
For the mobile station equipment tested, this equates fo a frequency range of 13 MHz to 9 GHz, data taken from

10 MHz to 12 GHz.

2. Determine mobile station transmits frequencies:

conducted emissions iesting.

GSM-850 Transmitter Channel Frequency

128 824.2 MHz
189 836.4 MHz
251 848.8 MHz

Measurement:
Measurement parameters
Detector: Peak
Sweep fime: Auto
Pre-measurement with 1 MHz
Video bandwidth: On spurious detection re-measurement

below 1 GHz with 100 kHz
Above 1 GHz with 1 MHz

Resolution bandwidth:

Pre-measurement with 1 MHz

On spurious detection re-measurement
below 1 GHz with 100 kHz

Above 1 GHz with 1 MHz

Span: 30 MHz - 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917 .
CER Part 2.1051 RSS 132, Issue 2, Section 4.5 and 8.5
Spurious Emissions Conducted
Attenuation = 43 + 10log(P)
(P, Power in Watis)
-13dBm
2010-09-24 Page 19 of 103
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Results:
Spurious Emission Level (dBm)
pmont | S0 [ et ] oo [ Siee T fze | vamonie [ [ o
2 1648.4 - 2 1672.8 - 2 1697.6 -
3 2472.6 - 3 2509.2 - 3 2546.4 -
4 3296.8 - 4 3345.6 - 4 3395.2 -
5 4121.0 - 5 4182.0 - 5 4244.0 -
6 49452 - 6 50184 - ) 5092.8 -
7 5769.4 - 7 5854.8 - 7 5941.6 -
8 6593.6 - 8 6691.2 - 8 6790.4 -
9 7417.8 - 9 7527.6 - 9 7639.2 -
10 8242.0 - 10 8364.0 - 10 8488.0 -
Measurement uncertainty + 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

lirnit.

Result: The resulf of the measurement is passed.
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Plot 1: Channel 128 (10 MHz - 25 GHz)

Raf. Level Oftsud [¢B] Datecior ptime sy | Video BW [Hz| REW [
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A T S B T T T | S R e
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@ E .
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: M'\M TR e T T W WM
. B PRI L ]
Limit Line 40 F— 11 LN TR T 1 | T | I N |
M 106 206 256
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StatFuqH) | Stop Freq M2 Trsemode Limit [4Bm] Found Peak [Hz] Found Peak [dBm]
308 266 MAXH 43 T60.0M 348
Plot 2: Channel 189 {10 MHz - 25 GHz)
Spuros Conducted - .
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_ o F -
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» M-:’ T T P T SR T S LT T SO RRTTY § T DA
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Limit Line 4 sl O T T B | [ I S [T S S T
30M 106 206 %6
Fraquancy [Ha]
Slart Frag [i] " SlopFuqM || Tracemede | timitpdem)  } Foung Pask [Hz] Found Paak [4Bm]
30M %56 MAXH | 3 ] 830.0M 315
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Plot 3: Channel 251 (10 MHz - 25 GHz)

Toded

i Ref. Level Ofisat [9B] || Detaclor tims i) Video BW ] | REW [Hz]
: 108 iopos 0.145 M | M
0 T S T T 7 I — I S T
Magntuce [4Bm] gn [ 5
Trace 1 : =
o E -
40 £ |
Peak K 3
o 20 m
0E el s L Z e, e o PV R e e )
= | ftrt e A 4]
Limit Ling kST | B S | S S R N S T T |
30M 106 206 256
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Start Freq [Hz) Stop Freq [Ha] Teacetmode I* Litit [§Bmf | Found Peak [H2) Found Paak [dBm]
] 250 T 13 | 3080 314
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7.3.5 Block edge compliance

Description:

The spectrum at the band edges must comply with the spurious emissions limits.

Measurement:
Measurement parameters
Detector: RMS
Sweep time: Auto
Video bandwidth: 3 kHz
Resolution bandwidth: 3 kHz
Span: 1 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917 .
CER Part 2.1051 RS8S 132, Issue 2, Section 6.5

Block Edge Compliance

Attenuation 2 43 + 10log(P)
(P, Power in Watts)

-13 dBm
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Results:

Plot 1: Channel 128 {(GSM-mode)

Bodk Edye Complianca. " e - -
Ref.Level Otist [6B] || Defector | Swaeplimed | Video BW [Ha| REW [Hz}
EX] | amsd 028 | 3000 2000
0T T 7 7 T T T T T T+ T T T 7 T 7 7 T T ]
Magnitude [6Em} Ll _l
0
15 n
0 2
Trace 2 l ”‘F N
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M “ "
Peak A0 [ !ﬁ‘ -
° 8 ' J.ft'* .
@ o
L N T Y [N ]
55
Umit Uine &0 |F| i [ I Lt Pt L (] [N Lty Lt L1
£23M 82324 8224M STIEM 8238M a24M
Frequency fHz]
Tasemode | Limt §4Bm] Found Peak [Hf | Found Peak [4Bm}
MAXH i 43 a24W | 4344
Plot 2: Channel 251 (GSM-mode)
o Edae Complan
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Plot 3: Channel 128 (EDGE-mode)
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7 ¢ Limit [d4Bm] Fount Peak izl § Found Peak [dBm]
WAXH A3 624 | 2132
Plot 4: Channel 251 (EDGE-mode)
Biogk Edge Complianor ) o S - o
Raf. Level Cifset [48] Detector Sweeptime E_l Video BW Hz} | REW [Hz)
168 RMS 02 20600 | 3000
0 [T 17T T L LI L] T 17T LR T 1 1 T LRI
Magnituda [4B] 9 [ E
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48 E |
20 |
Trace 25 .
e M :
.35 " \h —
Padk 4 rﬁ i 3
[ s W .
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Result: The result of the measurement is passed.
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7.3.6 Occupied bandwidth

Description:

Measurement of the occupied bandwidth of the transmitted signal.

Measurement:

Similar to conducted emissions, occupied bandwidth measurements are only provided for selected frequencies
in order fo reduce the amount of submitted data. Data were taken at the extreme and mid frequencies of the
GSM-850 frequency band. The table below lists the measured 99% power and -26dBc occupied bandwidths.
Spectrum analyzer plots are included on the following pages.

Part 22.917 requires a measurement bandwidth of at least 1% of the occupied bandwidth. For ca. 300 kHz, this
equates to a resolution bandwidth of at least 3 kHz. For this testing, a resolution bandwidth 3.0 kHz was used.

Measurement parameters
Detector: Peak
Sweep time: Auto
Video bandwidth: | 3kHz
Resolution bandwidth: 3kHz
Span: 1 MHz
Trace-Mode: Max Hold
Limits:
FCC Ic
CFR Part 22917 .
CFR Part 2.1049 RSS 132, Issue 2, Section 4.5.1
Occupied Bandwidth
Spectrum must fall cormnpletely in the specified band

2010-09-24 ' Page 26 of 103
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Results:

Occupied Bandwidth - GMSK mode

Frequency (MHz) 99% OBW (kHz) -26 dBc BW (kHz)
824._2 281 315
836.4 275 315
848.8 279 313
Measurement uncertainty * 3 KkHz
Occupied Bandwidth - EDGE mode
Frequency (MHz) 99% OBW (kHz) -26 dBc BW (kHz)
824.2 281 309
836.4 307 313
848.8 271 301
Measurement uncertainty + 3 kHz

Result: The result of the measurement is passed.
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Plot 1: Channel 128 (99% - OBW)

Qeeugied Bandwicth 2008
Ref.Eevel Offset [d8] | Delecter [ Swaeptime 51__4 Video BW[E] | REWDH]
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. 7 A -
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S0 Y .

2048 BW go L1 12} (B [ [ b7 t ¢ [ 113 11t

“ 8B3M™ 8238M 524.14 B243M 824.5M 824.7H
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Found Peak [dBm] Found Peak [ i Tracemode 20 4B Bandwidth jot]
220 8242M 1 A 21

Plot 2: Channel 128 (-26 dBc BW)

Qocupiad Bandwidth 2848~
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Plot 3: Channel 189 (99% - OBW)
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Plot 5: Channel 251 (99% - OBW)
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Plot 6: Channel 251 (-26 dBc BW)
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Plot 7: Channel 128 (99% - OBW) - EDGE
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Plot 9: Cﬁannel 189 (99% - OBW) - EDGE
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Plot 11: Channel 251 {99% - OBW) - EDGE

Ref. Level Oftset [48]_ || Detoctor Sweeptimels | Video BW i [ REW[H)
198 i pos 028 3000 | 3000
n T T 0 T 11 I [ILEL 7T LR T 01 1 i1 1 L] T+

Magnitude [dBm] 45

i%
s

¢ =
Traee a0 E rf \ p
a0 L .
: L/ A :
0 v ) m
pesk : 'Nﬁf \ ik 3
- 7 %, E
= F . %‘f‘ \Aa‘ , m
e ) Py WW
2048 BW gp Lt ¢ (I (| {1 1t I 111 11 1) ¢ L)
“ 8483 £48.5M 48T 848.9M B4S.1M 849,34
Frequensy [H2]
_ Found Peak [dBm} Found Peak[H || Tracemode f 20 dB Bandwidih jiiz)
102 8RN N M

Plot 12: Channel 251 (-26 dBc BW)} - EDGE
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7.4 Results PCS 1900

All GSM-band measurements are performead in GPRS mode only, as the device does not support CS8 GSM
mode. All relevant tests have been repeated using 8-PSK medulation if EDGE mode is supported. All tests
were performed with one timeslot in uplink activated and one timeslot in downlink activated. For each mode the
highest output power was determined and used. ‘

7.4.1 RF output power

Description:

This paragraph contains average power, peak output power and EIRP measurements for the mobile station. In
all cases, the peak output power is within the required mask (this mask is specified in the JTC standards, TIA
PN3388 Vol. 1 Chap 7, and is no FCC requirement).

Measurement:

The mobile was set up for the maximum output power with pseudo random data modulation.

Measurement parameters
Detector: Peak and Average
Sweep time: Auto
Video bandwidth: 1 MHz
Resolution bandwidth: 1 MHz
Span: Zero Span
Trace-Mode: Max Hold
Limits:
FCC
CFR Part 24.232

CFR Part 2.1046

RSS 133, Issue 5, Section 6.4

Nominal Peak Output Power

+33.00 dBm

In measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of the

transmission may not exceed 13 dB.

2010-09-24
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Results:

Output Power (conducted) GMSK mode

Frequency (MHz) Average Output Power (dBm} Peak to Average Ratio (dB)
1850.2 29.61 0.05
1880.0 29.31 0.03
1909.8 29.50 0.07

Measurement uncertainty

£0.5dB

Output Power (conductied) 8-PSK mode

Frequency (MHz) Average Output Power (dBm) Peak to Average Ratio (dB)
. 1850.2 25.9 3.10
1880.0 257 3.10
1809.8 25.9 3.10

Measurement uncertainty

+0.5dB

Output Power (radiated) GMSK mode

Frequency (MHz) Average Output Power (dBm) - EIRP
1850.2 30.12
1880.0 30.36
1909.8 29.97
Measurement uncertainty +2.0dB

Output Power (radiated) 8-PSK mode

Frequency (MHz) Average Output Power (dBm) - EIRP
1850.2 26.41
1880.0 26.75
1909.8 26.37
Measurement uncerfainty +2.0dB

Result: The result of the measurement is passed.
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7.4.2 Frequency stability

Description:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the mobile siation in a “call mode”. This is accomplished with the use of a R&S CMU200
DIGITAL RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the mobile station to overnight soak at -30 C.

3. With the mobile station, powered with V,,,, connected to the CMU200 and in a simulated call on channel 661
(centre channel), measure the carrier frequency. These measurements should be made within two minutes of
powering up the mobile station, to prevent significant self warming.

4. Repeat the above measurements at 10°C increments from -30°C to +60°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with Viom. Vary supply voltage from Vi, to Vigay, in 0.1 Volt
steps remeasuring carrier frequency at each voltage. Pause at V., for 1.5 hours unpowered, to allow any self
heating to stabilize, before continuing.

6. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Measurement:

Measurement parameters

Detector:

Sweep time:

Video bandwidth:
Resolution bandwidth:

Measured with CMU200

Span:
Trace-Mode:
Limits:
FCC IC
CFR Part 24.235 .
CFR Part 2.1055 RSS 133, Issue 5, Section 6.3

Frequency Stability

+ 0.1 ppm
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Results:

AFC FREQ ERROR versus VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
(V) (Hz) (%) (ppm)
3.3 -64 -0,00000340 -0,0340
3.0 -66 -0,00000351 -0,0351
3.1 -65 -0,00000346 -0,0346
3.2 -68 -0,00000362 -0,0362
3.3 -70 -0,00000372 -0,0372
34 -68 -0,00000362 -0,0382
3.5 -66 -0,00000351 -0,0351
36 -67 -0,00000356 -0,0356
37 -66 -0,00000351 -0,0351
38 -65 -0,00000346 -0,0346
3.9 -63 -0,00000335 -0,0335
4.0 -64 -0,00000340 -0,0340

AFC FREQ ERROR versus TEMPERATURE

Temperature Frequency Error Frequency Error Frequency Error
(°C) (Hz) (%) (Ppm)
-30 -66 -0,00000351 -0,0351
-20 -65 -0,00000346 -0,0346
-10 -68 -0,00000362 -0,0362
0 -68 -0,00000362 -0,0362
10 -67 -(,00000356 -0,0356
20 -68 -0,00000362 -0,0362
30 -66 -0,00000351 -0,0351
40 -68 -0,00000362 -0,0362
50 -69 -0,00000367 -0,0367
60 -66 -0,00000351 -0,0351
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-0,0310
-0,0320
-0,0330
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Frequency error (ppm)

Frequency Error vs. Voltage

T T 1 T 1

330 540 550 300 570 380 380 400 410 620 430 440

Voltage (V)

-0,0335
-0,0340
-0,0345
-0,0350
-0,0355
-0,0360
-0,0365
-0,0370

Frequency error {(ppm)

Frequency Error vs. Temperature

T T T T

. -’ " ’ : . 0'00 +1 D_D R +20° | .+300 . . +40° +50n +60 o.'

Temperature (°C)

Result: The result of the measurement is passed.
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7.4.3 Spurious emissions radiated

Description:

The following steps outline the procedure used to measure the radiated emissions from the mobile station. The
site is constructed in accordance with ANSI C63.4:2009 requirements and is recognized by the FCC to be in
compliance for a 3 and a 10 meter site. The spectrum was scanned from 30 MHz to the 10th harmonic of the
highest frequency generated within the equipment, which is the transmitted carrier that can be as high as 1810
MHz. This was rounded up to 20 GHz. The resolution bandwidth is set as outlined in Part 24.238. The spectrum
was scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of the PCS1900 band.

The final open field emission (here 10m semi-anechoic chamber listed by FCC) test procedure is as follows:

a) The test item was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. :

b) The antenna output was terminated in a 50 ohm load (if possible).

c} A double ridged wave guide antenna was placed on an adjustable height antenna mast 3 meters from the test
item for emission measurements.

d) Detecied emissions were maximized at each frequency by rotating the test item and adjusting the receive
antenna height and polarization. The maximum meter reading was recorded. The radiated emission
measurements of the harmonics of the fransmit frequency through the 10th harmonic were measured with peak
detector and 1 MHz bandwidth. If the harmonic could not be detected above the noise floor, the ambient ievel
was recorded. The equivalent power into a dipole antenna was calculated from the field intensity levels
measured at 3 meters.

e) Now each detected emissions were substituted by the substitution method, in accordance with the TIA/EIA
603 .

Measurement:
Measurement parameters
Detector; Peak
Sweep time: 2 sec.

Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz
Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz

Video bandwidth:

Resolution bandwidth:

Span: 100 MHz Steps
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 24.238 .
CFR Part 2.1053 RSS 133, 1ssue 5, Section 6.5

Spurious Emissions Radiated

Attenuation 2 43 + 10log(P)
(P, Power in Watts)

-13 dBm
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Results:

Radiated emissions measurements were made only at the upper, center, and lower carrier frequencies of the
PCS1200 band (1850.2 MHz, 1880.0 MHz and 1909.8 MHz). It was decided that measurements at these three
carrier frequencies would be sufficient to demonstrate compliance with emissions limits because it was seen
that all the significant spurs occur well outside the band and no radiation was seen from a carrier in one block of
the PCS1900 band into any of the other blocks. The equipment must still, however, meet emissions
requirements with the carrier at all frequencies over which it is capable of operating and it is the manufacturer's
responsibility to verify this.

The final open field radiated levels are presented on the next pages.

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

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

Spurious Emission Level (dBm)

Harmonic Frgc?.' (ﬂaz) [Ejeavnil] Harmonic Frg:.' (Bl\gljlz) [E%";'] Harmonic Frgc};.' (?\}Elz) [Egneal]
2 37004 - 2 3760.0 - 2 3819.6 -
3 5550.6 - 3 5640.0 - 3 5729.4 -
4 7400.8 - 4 7520.0 - 4 7639.2 -
5 9251.0 - 5 9400.0 - 5 9549.0 -
6 11101.2 - 6 11280.0 - 6 11458.8 -
7 129514 - 7 13160.0 - 7 13368.6 -
8 14801.6 - 8 15040.0 - 3 152784 -
8 16651.8 - 9 16920.0 - 9 17188.2 -
10 18502.0 - 10 18800.0 - 10 19098.0 -

Measurement uncertainty + 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.
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Plot 1: Channe! 661 (Traffic mode up to 30 MHz)
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Plot 3: Channel 661 (12 GHz - 25 GHz)

Marker 1 [T1] REW 1 MHZ RF Att 40 dB

Ref Lvl —37.18 d4dBEm VEBW 1 MH=

10 apm 16.50701403 GHz sWT 74 ma unit apm
1
-1

| D1 -2 am
-2 0

AMASK
-30

-

PP S PR Y, T T UL (. YUY T L VO, WO N, W W\ [PRUNPRITIE I WYY O A | N TV,
40 L 4 il ) bk il '

=690

-70

—-80

—aq]

Start 12 GHz

Date

31.AUS.2010

16:23:23

1.3 GH=z/ Stop 25 GH=z

1A

2010-09-24

Page 42 of 103




Test report no.: 1-2205-01-05/10-A

CETECOM™

7.4.4 Spurious emissions conducted

Description:

The following steps outline the procedure used to measure the conducted emissions from the mobile station.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated from
the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier frequency.
For the mobile station equipment tested, this equates to a frequency range of 13 MHz to 19.1 GHz, data taken

from 10 MHz to 20 GHz.

2. Determine mobile station transmits frequencies: below outlines the band edge frequencies pertinent to

conducted emissions testing,

PCS1900 Transmitter Channel Frequency

512 1850.2 MHz
661 1880.0 MHz
810 1908.8 MHz

Measurement:
Measurement parameters
Detector: Peak
Sweep time: Auto
Pre-measurement with 1 MHz
Video bandwidth: On spurious detection re-measurement

below 1 GHz with 100 kHz
Above 1 GHz with 1 MHz

Resolution bandwidth:

Pre-measurement with 1 MHz

On spurious detection re-measurement
below 1 GHz with 100 kHz

Above 1 GHz with 1 MHz

Span: 30 MHz - 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 24.238 .
CFR Part 2.1051 RSS 133, Issue 5, Section 6.5
Spurious Emissions Conducted
Atteniration 2 43 + 10log(P)
(P, Power in Watts)
-13 dBm
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Resulis:
Spurious Emission Level (dBm)
A A
2 37004 - 2 3760.0 - 2 3819.6 -
3 5550.6 - 3  5640.0 - 3 5729.4 -
4 7400.8 - 4 7520.0 - 4 7639.2 -
5 9251.0 - 5 9400.0 - 5 9549.0 -
6 11101.2 - 6 11280.0 - 6 11458.8 -
7 12951.4 - 7 13160.0 - 7 13368.6 -
8 14801.8 - 8 15040.0 - 8 15278.4 -
9 16651.8 - 9 16920.0 - 9 17188.2 -
10 18502.0 - 10 18800.0 - 10 18098.0 -
Measurement uncertainty * 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.
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Plot 1: Channel 512 (10 MH=z - 25 GHz)
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Plot 3: Channel 810 (10 MHz - 25 GHz}
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7.4.5 Block edge compliance

Description:

The spectrum at the band edges must comply with the spurious emissions limits.

Measurement:
Measurement parameters
Detector; RMS
Sweep time: Auto
Video bandwidth: 3 kHz
Resoluiion bandwidth: 3 kHz
Span: 1 MHz
Trace-Mode: ] Max Hold
Limits:
FCC IC
CFR Part 24,238 .
CFR Part 2.1051 RSS 133, Issue 5, Section 6.5

Block Edge Compliance

Attenuation = 43 + 10log(P)
(P, Power in Watts)

-13 dBm
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Results:

Plot 1: Channel 512 {(GSM-mode)
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Plot 2: Channel 810 (GSM-mode)
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Plot 3: Channel 512 (EDGE-mode}
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Result: The result of the measurement is passed.
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7.4.6 Occupied bandwidth

Description:

Measurement of the occupied bandwidth of the transmitted signal.

Measurement:

Similar to conducted emissions, occupied bandwidth measurements are only provided for selecied frequencies
in order fo reduce the amount of submitted data. Data were taken at the extreme and mid frequencies of the
PCS1900 freguency band. The table below lists the measured 98% power and -26dBc occupied bandwidths.
Spectrum analyzer plots are included on the following pages.

Part 24.238 requires a measurement bandwidth of at least 1% of the occupied bandwidth. For ca. 300 kHz, this
equates to a resolution bandwidth of at least 3.0 kHz. For this testing, a resolution bandwidth 3.0 kHz was used.

Measurement parameters
Detector: Peak
Sweep time: Auto
Video bandwidth: 3 kHz
Resolution bandwidth: IkHz
Span: 1 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 24.238 .
CFR Part 2.1049 RSS 133, Issue 5, Section 6.5

Occupied Bandwidth

Spectrum must fall completely in the specified band
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Results:

Occupied Bandwidth - GMSK mode

Frequency (MHz) 99% OBW (kHz) -26 dBc BW {kHz)
1850.2 283 321
1880.0 277 317
1809.8 279 317
Measurement uncertainty + 3 kHz
Occupied Bandwidth - EDGE mode
Frequency (MHz) 99% OBW (kHz) -26 dBc BW (kHz)
1850.2 281 309
1880.0 269 293
1908.8 273 311
Measurement uncertainty + 3 kHz

Result: The result of the measurement is passed.
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Plot 1: Channel 512 (39% - OBW)
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Plot 3: Channel 661 (99% - OBW)
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Plot 4: Channel 661 (-26 dBc BW)
Gooupied Dandwidih 648 i
Ref. Level Ofisel [46]_ [ Detector | Sweeptime | VideoEW[ | REW[H]
77 I pos § 028 3000 ! 3000
0 T T 1 7 7 1 L LRI T 1 7 T 71 T 1 7 T 1T 7 T 7]
e [Br] 5 E 3
a W W’\ 1&\‘ .
Trace o F !,,J ‘lw\‘ -
10 : '\\ :
- ) L 1
Pask c an\‘ ]
4 a0 ¥ oy -
©f e & %‘w ]
204D EW 5 W (| [ L1 Pl [ [ (R F “W
a 19196 188G 1886 1886 188G 18916
Fraquancy iz
Found Peak [dBm] Found Paak[H] | Tracemode | 28 dB Bandwidth kiz]
2031 1886 Powaw | 7

2010-09-24 Page 53 of 103



Test report no.: 1-2205-01-05/10-A

CETECOM™

Plot 5: Channel 810 (99% - OBW)
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Plot 7: Channel 512 (93% - OBW) - EDGE
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Plot 8: Channel 512 (-26 dBc BW) - EDGE
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Plot 9: Channel 661 (99% - OBW) - EDGE
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Plot 11: Channel 810 (99% - OBW) - EDGE
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7.5 Results UMTS band Il

All UMTS-band measurements are done in WCDMA mode only.
The connection was established with the following setup: WCDMA CS-RMC, Max Power {All Bit up)

7.5.1 RF output power

Description:

This paragraph contains average power, peak output power and EIRP measurements for the mobile station. In
all cases, the peak output power is within the required mask (this mask Is specified in the JTC standards, TIA
PN3389 Voi. 1 Chap 7, and is no FCC reguirement).

Measurement:

The mobile was set up for the maximum output power with pseudo random data modulation.

Measurement parameters
Detector: Peak and Average
Sweep time: C | Auto
Video bandwidth: 10 MHz
Resolution bandwidth: 10 MHz
Span: ‘ Zero Span
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 24.232 .
CER Part 2.1046 RSS 133, Issue 5, Section 6.4

Nominal Peak Output Power

+33.00 dBm
In measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of the
transmission may not exceed 13 dB.
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Results:

Output Power {conducted) WCDMA mode

Frequency (MHz) Average Output Power (dBm) Peak to Average Ratio (dB)
18524 22.70 3.07
1880.0 22.69 3.33
1907.6 22.78 3.07

Measurement uncertainty

+0.5dB

Output Power {radiated) WCDMA mode

Frequency (MHz} Average Output Power {dBm)}) - EIRP
1852.4 23.21
1880.0 23.74
1807.6 23.25
Measurement uncertainty +2.0dB

Result: The result of the measurement is passed.
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7.5.2 Frequency stability

Description:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the mobile station in a “call mode”. This is accomplished with the use of a R&S CMU200
DIGITAL RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the mobile station to overnight scak at -30 C.

3. With the mobile station, powered with V..m, connecied to the CMU200 and in a simulated call on channel
9400 (centre channel), measure the carrier frequency. These measurements should be made within two
minutes of powering up the maobile station, to prevent significant self warming.

4, Repeat the above measurements at 10°C increments from -30°C o +60°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with Vyo,. Vary supply vaoltage from Vg, to Vigax, in 0.1 Volt
steps remeasuring carrier frequency at each voltage. Pause at Vi, for 1.5 hours unpowered, to allow any self
heating to stabilize, before continuing.

6. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Measurement:

Measurement parameters

Detector:

Sweep time:

Video bandwidth:
Resolution bandwidth:
Span:

Trace-Mode:

Measured with CMU200

Limits:

- FCC Ic

CFR Part 24.235 .
CFR Part 2.1055 RSS 133, Issue 5, Section 6.3

Frequency Stability

+ 0.1 ppm
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Results:

AFC FREQ ERROR versus VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
V) (Hz) (%) (ppm)
3.0 -85 -0,00000346 -0,0346
3.1 -64 -0,00000340 -0,0340
3.2 -66 -0,00000351 -0,0351
3.3 -67 -0,000003586 -0,0356
34 -65 -0,00000346 -0,0346
3.5 -66 -0,00000351 -0,0351
3.6 -68 -0,00000362 -0,0362
3.7 -69 -0,00000367 -0,0367
3.8 -70 -0,00000372 -0,0372
3.9 -68 -0,000003862 -0,0362
4.0 -66 -0,00000351 -0,0351
4.1 -67 -0,00000356 -0,0356

AFC FREQ ERROR versus TEMPERATURE

Temperature Frequency Error Frequency Error Frequency Error
(°C) (Hz) ) (ppm)
-30 -68 -0,00000362 -0,0362
-20 ~70 -0,00000372 -0,0372
-10 -89 -0,00000367 -0,0367
0 -67 -0,00000358 -0,0356
10 -66 -0,00000351 -0,0351
20 -67 -0,00000356 -0,0356
30 -68 -0,00000382 -0,0362
40 -71 -0,00000378 -0,0378
50 -70 -0,00000372 -0,0372
60 -89 -0,00000367 -0,0387
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Frequency Error vs. Voltage
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Result: The result of the measurement is passed.
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7.5.3 Spurious emissions radiated

Description:

The following steps outline the procedure used to measure the radiated emissions from the mobile station. The
site is constructed in accordance with ANSI C63.4:2009 requirements and is recognized by the FCC to be in
compliance for a 3 and a 10 meter site. The spectrum was scanned from 30 MHz to the 10th harmonic of the
highest frequency generated within the equipment, which is the transmitted carrier that can be as high as 1910
MHz. This was rounded up fo 20 GHz. The resolution bandwidth is set as outlined in Part 24.238. The spectrum
was scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of the UMTS band Il

The final open field emission {(here 10m semi-anechcic chamber listed by FCC) test procedure is as follows:

a) The test item was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna.

b) The antenna cutput was terminated in a 50 ohm load (if possible).

¢) A double ridged wave guide antenna was placed on an adjustable height antenna mast 3 meters from the test
item for emission measurements.

d) Detected emissions were maximized at each frequency by rotating the test item and adjusting the receive
antenna height and polarization. The maximum meter reading was recorded. The radiated emission
measurements of the harmonics of the transmit frequency through the 10th harmonic were measured with peak
detector and 1 MHz bandwidth. If the harmonic could not be detected above the noise floor, the ambient level
was recorded. The equivalent power info a dipole antenna was calculated from the field intensity levels
measured at 3 meters.

e) Now each detected emissions were substituted by the substitution method, in accordance with the TIA/EIA
603 .

Measurement:
Measurement parameters
Detector: Peak
Sweep time: 2 sec.
Video bandwidth: Below 1 GHz: 120 kHz

Above 1 GHz: 1 MHz
Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz

Resolution bandwidth:

Span: 100 MHz Steps
Trace-Mode: Max Hold
Limits:
FCcC IC
CFR Part 24.238 )
CER Part 2.1053 RSS 133, Issue 5, Section 6.5

Spurious Emissions Radiated

Attenuation = 43 + 10log{P)
(P, Power in Watts)

-13 dBm
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Results:

Radiated emissions measurements were made only at the upper, center, and lower carrler frequencies of the
UMTS band Il {1852.4 MHz, 1880.0 MHz and 1907.6 MHz). it was decided that measurements at these three
carrier frequencies would be sufficient to demonstrate compliance with emissions limits because it was seen
that all the significant spurs occur well outside the band and no radiation was seen from a carrier in one block of
the UMTS band Il into any of the other blocks. The equipment must still, however, meet emissions requirements
with the carrier at all frequencies over which it is capable of operating and it is the manufacturer's responsibility
to verify this.

The final open field radiated levels are presented on the next pages.

All measurements were done in horizontal and vertical polarization; the plots show the worst case.
The plots show only the middle channel. If spurious were defected, the lowest and highest channel were
checked toe. The found values are stated in the table below.

Spurious Emission Level (dBm)

Harmonic Fg:q'. ?ﬁﬂﬁz) [l&?n‘:'] Harmonc FrC;;'. ?:A?-?z) [l&%Vr?.; Harmonic Fr(;:'. S(,fa?-taz) é?:g
2 3704.8 - 2 3760.0 - 2 3815.2 -
3 55657.2 - 3 5640.0 - 3 5722.8 -
4 7409.6 - 4 7520.0 - 4 7630.4 -
5 89262.0 . - 5 9400.0 - 5 9538.0 -
6 11114.4 - 8 11280.0 - 6 114456 -
7 12966.8 - 7 13160.0 - 7 13353.2 -
8 14819.2 - 8 15040.0 - 8 15260.8 -
9 16671.6 - 9 16920.0 - 9 17168.4 -
10 18524.0 - 10 18800.0 - 10 18076.0 -

Measurement uncertainty + 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.
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Plot 1: Channel 8400 (Traffic mode up to 30 MHz)
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Plot 3: Channel 9400 (12 GHz - 25 GHz)
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7.5.4 Spurious emissions conducted

Description:

The following steps outline the procedure used to measure the conducted emissions from the mobile station.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated from
the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier frequency.
For the mobile station equipment tested, this equates to a frequency range of 13 MHz to 18.1 GHz, data taken

from 10 MHz toc 20 GHz.

2. Determine mobile station transmits frequencies: below outlines the band edge frequencies pertinent to

conducted emissions testing.

UMTS band Il Transmitter Channel Frequency

9262 1852.4 MHz
9400 1880.0 MHz
9538 1907.6 MHz

Measurement:
Measurement parameters
Detector: Peak
Sweep time; Auto
Pre-measurement with 1 MHz
Video bandwidth: On spurious detection re-measurement

below 1 GHz with 100 kHz
Above 1 GHz with 1 MHz

Resolution bandwidth:

Pre-measurement with 1 MHz

On spurious detection re-measurement
below 1 GHz with 100 kHz

Above 1 GHz with 1 MH=z

Span: 30 MHz - 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 24.238 .
CER Part 2.1051 RSS 133, Issue 5, Section 6.5
Spurious Emissions Conducted
Attenuation = 43 + 10log(P)
(P, Power in Watts)
-13 dBm
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Results:
Spurious Emission Level (dBm)
vamoric | (%202 T o [ vamonc [ 2500 Tt | vomoni [ homee [ o
2 3704.8 - 2 3760.0 - 2 38156.2 -
3 5557.2 - 3 5640.0 - 3 5722.8 -
4 7409.6 - 4 7520.0 - 4 76304 -
5 9262.0 - 5 8400.0 - 5 8538.0 -
6 11114.4 - B 11280.0 - B 11445.6 -
7 12966.8 - 7 13160.0 - 7 13353.2 -
8 14819.2 - 8 15040.0 - 8 15260.8 -
9 16671.6 - 8 16920.0 - 9 17168.4 -
10 18524.0 - 10 18800.0 - 10 19076.0 -
Measurement uncertainty + 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.
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Plot 1: Channel 9262 (10 MHz - 25 GHz)
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Plot 2: Channel 9400 {10 MHz - 25 GHz)
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Plot 3: Channel 9538 {10 MHz - 25 GHz)
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7.5.5 Block edge compliance

Description:

The spectrum at the band edges must comply with the spurious emissions limits.

Measurement:
Measurement parameters

Detector: RMS

Sweep time: 20 sec.

Video bandwidth: 30 kHz

Resolution bandwidth: 30 kHz

Span: 1 MHz

Trace-Mode: Max Hold
Limifs:

FCC ic
CFR Part 24.238

CFR Part 2.1051

RSS 133, Issue b, Section 6.5

Block Edge Compliance

Part 24.238 specifies that "the power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log{P) dB.”

Howaver, in publication number 880810, The FCC Office of Engineering and Technology specified the following
correction to the limits when a resolution bandwidih smaller than 1% of the emission bandwidih 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 resolution bandwidth and RBW?2 is either the 1% emissions bandwidth or 1 MHz."

When using a 30 kHz bandwidth, this yields a -2.2185 adjustment to the limit [10log(30kHz/60kHz) = -2.2185]. When
this adjustment is applied to the limit, the limit becomes -15.2185.

-15.22 dBm
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Resuits:

Plot 1: Channel 9262
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Result: The result of the measurement is passed.
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7.5.6 Occupied bandwidth

Description:

Measurement of the occupied bandwidth of the transmitted signal.

Measurement:

Similar fo conducted emissions, ccecupied bandwidth measuremenis are only provided for selected frequencies
in order to reduce the amount of submitted data. Data were taken at the extreme and mid frequencies of the
UMTS band Il frequency band. The table below lists the measured 98% power and -26dBc occupied

bandwidths. Spectrum analyzer plots are included on the following pages.

Part 24.238 requires a measurement bandwidth of at least 1% of the occupled bandwidth. For ca. 4700 kHz,
this equates to a resolution bandwidth of at least 50 kHz. For this testing, a resolution bandwidth 100 kHz was

used.
Measurement parameters
Detector: Peak
Sweep time: Auto
Video bandwidth: | 100 kHz
Resolution bandwidth: 100 kHz
Span: 6 MHz
Trace-Mode: Max Hoid
Limits:
FCC iC
CFR Part 24,238 .
CER Part 2.1049 RSS 133, Issue 5, Section 6.5
Occupied Bandwidth
Spectrum must fall completely in the specified band
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Results:

Occupied Bandwidth

Frequency (MHz) 99% OBW (kHz) 26 dBc BW (kHz)
18524 4677 4858
1880.0 4665 4846
1807.6 4665 4846
Measurement uncertainty + 100 kHz

Result: The result of the measurement is passed.
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Plot 1: Channel 9262 (99% - OBW)
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Plot 3: Channel 9400 (99% - OBW)
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Plot 4: Channel 9400 (-26 dBc BW)
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Plot 5: Channef 9538 (99% - OBW)
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7.6 Results UMTS band V

All UMTS-band measurements are done in WCDMA mode only.
The connection was established with the following setup: WCDMA CS-RMC, Max Power (All Bit up)

7.6.1 RF output power

Description:

This paragraph contains average power, peak cutput power and ERP measurements for the mobile station. In
all cases, the peak output power is within the required mask (this mask is specified in the JTC standards, TIA
PN3389 Vol. 1 Chap 7, and is no FCC requirement).

Measurement:

The mobile was set up for the maximum output power with pseudo random data modulation.

Measurement parameters

Detector: Peak and Average
Sweep time: Auto

Video bandwidth: 10 MHz
Resolution bandwidth: 10 MHz

Span: Zero Span
Trace-Mode: Max Hold

Limits:

FCC

CFR Part 22.9.1.3
CFR Part 2.1046

RSS 132, Issue 2, Section 4.4 and 6.4

Nominal Peak Output Power

+38.45 dBm

transmissicn may not exceed 13 dB.

In measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of the
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Restlts:
Output Power {conducted) WCDMA mode
Frequency (MHz) Average Output Power (dBm) Peak to Average Ratio (dB)
826.4 23.80 2.85
836.0 23.73 2.97
846.6 23.95 2.90
Measurement uncertainty +0.5dB
Output Power (radiated) WCDMA mode
Frequency (MHz) Average Output Power (dBm) - ERP
826.4 ‘ 24.31
836.0 24.78
846.6 2442
Measurement uncertainty +2.0dB

Resulf: The result of the measurement is passed.
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7.6.2 Frequency stability

Description:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the mobile station in a “call mode”. This is accomplished with the use of a R&S CMU200
DIGITAL RADIOCOMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2, Subject the mobile station to overnight soak at -30 C.

3. With the mobile station, powered with V,,m, connected to the CMU200 and in a simulated call on channel
4180 (centre channel), measure the carrier frequency. These measurements should be made within fwo
minuies of powering up the mobile station, to prevent significant self warming.

4. Repeat the above measurements at 10°C increments from -30°C to +60°C. Aliow at least 1.5 hours at each
temperature, unpowered, before making measurements,

5. Remeasure carrier frequency at room temperature with Vi,om. Vary supply voltage from Vi, 10 Vinay, in 0.1 Volt
steps remeasuring carrier frequency at each voltage. Pause at V. for 1.5 hours unpowered, fo allow any self
heating fo stabilize, before continuing.

8. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Measurement:

Measurement parameters

Detector:

Sweep time:

Video bandwidth:
Resolution bandwidth:
Span:

Trace-Mode:

Measured with CMU200

Limits:

FCC IC

ggg EZE 321322 RSS 132, Issue 2, Section 4.3 and 6.3

Frequency Stability

% 0.1 ppm
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Results:

AFC FREQ ERROR versus VOLTAGE

Voltage Frequency Error Frequency Error Frequency Error
V) {Hz) (%) (ppm)
3.0 -27 -0,00000323 -0,0323
3.1 -25 -0,00000299 -0,0299
3.2 -24 -0,00000287 -0,0287
33 -26 -0,00000311 -0,0311
34 27 -0,00000323 -0,0323
3.5 -26 -0,00000311 -0,0311
36 -28 -0,00000335 -0,0335
37 -30 -0,00000359 -0,0359
3.8 -29 -0,00000347 -0,0347
3.9 -27 -0,00000323 -0,0323
4.0 -29 -0,00000347 -0,0347
4.1 -30 -0,00000359 -0,0359

AFC FREQ ERROR versus TEMPERATURE

Temperature Frequéncy Error Frequency Error Frequency Error
(°C) (Hz) (%) (ppm)
-30 -31 -0,00000371 -0,0371
-20 =30 -0,00000359 -0,0359
-10 -29 -0,00000347 -0,0347
0 -28 -0,00000335 -0,0335
10 -30 -0,00000359 -0,0359
20 -26 -0,00000311 -0,0311
30 -28 -0,00000335 -0,0335
40 -29 -0,00000347 -0,0347
50 -31 -0,00000371 -0,0371
60 -30 ~0,00000359 -0,0359
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0,0000
-0,0050
-0,0100
-0,0150
-0,0200
-0,0250
-0,0300
-0,0350
-0,0400

Frequency error (ppm)

Frequency Error vs. Voltage

Voltage (V)

-0,0280
-0,0300
-0,0320
-0,0340

-0,0360

Frequency error (ppm)

-0,0380

Frequency Error vs. Témperature

-30°

3 - + T : T T . I T

20° 100 0,0° +10° #20° 430° +40° +50° +60°

Temperature (°C)

Result: The result of the measurement is passed.
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7.6.3 Spurious emissions radiated

Description:

The following steps outline the procedure used to measure the radiated emissions from the mobile station. The
site is constructed in accordance with ANSI C63.4:2009 requirements and is recognized by the FCC to be in
compliance for a 3 and a 10 meter site. The spectrum was scanned from 30 MHz to the 10th harmonic of the
highest frequency generated within the equipment, which is the transmitted carrier that can be as high as 846.6
MHz. This was rounded up to 12 GHz. The resolution bandwidth is set as ouflined in Part 22.917. The spectrum
was scanned with the mobile station transmitting at carrier frequencies that periain to low, mid and high
channels of the UMTS band V.

The final open field emission (here 10m semi-anechoic chamber listed by FCC) test procedure is as follows:

a) The test item was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna.

b} The antenna output was terminated in a 50 ohm load (if possible).

c) A double ridged wave guide antenna was placed on an adjustable height antenna mast 3 meters from the test
item for emission measurements.

d) Detected emissions were maximized at each frequency by rotating the test item and adjusting the receive
antenna height and polarization. The maximum meter reading was recorded. The radiated emission
measurements of the harmonics of the transmit frequency through the 10th harmonic were measured with peak
detector and 1 MHz bandwidth. If the harmonic could not be detected above the noise floor, the ambient level
was recorded. The equivaient power into a dipole antenna was calculated from the field intensity levels
measured at 3 meters.

e) Now each detected emissions were substituted by the substitution method, in accordance with the TIAJEIA
603 .

Measurement:
Measurement parameters
Detector: Peak
Sweep time: 2 sec.

Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz
Below 1 GHz: 120 kHz
Above 1 GHz: 1 MHz

Video bandwidth:

Resolution bandwidth:

Span: 100 MHz Steps
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917 .
CER Part 2.1053 RSS 132, Issue 2, Section 4.5 and 6.5

Spurious Emissions Radiated

Attenuation = 43 + 10log(F)
(P, Power in Watts)

-13 dBm
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Resulis:

Radiated emissions measurements were made only at the upper, center, and lower carrier frequencies of the
UMTS band V (826.4 MHz, 836.0 MHz and 846.6 MHz). it was decided that measurements at these three
carrier frequencies would be sufficient fo demonstrate compliance with emissions limits because it was seen
that all the significant spurs occur well outside the band and no radiation was seen from a carrier in one block of
the UMTS band V into any of the other blocks. The equipment must still, however, meet emissions requirements
with the carrier at all frequencies over which it is capable of operating and it is the manufacturer's responsibility
to verify this.

The final open field radiated levels are presented on the next pages.

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

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

Spurious Emission Level (dBm)
parmonie | 42 T o | iameric | vt T ol | oo | S0 [ e
2 16852.8 - 2 1672.0 - 2 1693.2 -
3 2479.2 - 3 2508.0 - 3 2539.8 -
4 3305.6 - 4 3344.0 - 4 3386.4 -
5 4132.0 - 5 4180.0 - 5 4233.0 -
6 4958.4 - 6 5018.0 - 6 5079.6 -
7 5784.8 - 7 5852.0 - 7 5926.2 -
8 6611.2 - 8 6688.0 - 8 6772.8 -
9 7437.6 - 9 75624.0 - 9 7619.4 -
10 8264.0 - 10 8360.0 - 10 8466.0 -
Measurement uncertainty * 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.
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Plot 1: Channel 4180 (Traffic mode up to 30 MHz)

Magneflc Flald Strength
FCCPant 15 T p——
Limlt comecied foe 3m measurement distanee — Mmsrmral OO
UK [ o ey 1 [ 0
Profakt I0: 1-220581H3
Operator; MUY EUT: P82 gw
Plot 2: Channel 4180 (30 MHz - 12.75 GHz)
Traffic
0
-20
— 40
: ‘ e
8 60 | -
—  -80 f pt
-100
-120
25 2025 4025 6025 8025 10025
[MHz ]
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Plot 3: Channel 4180 (12.75 GHz - 25 GHz)
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7.6.4 Spurious emissions conducted

Description:

The following steps outline the procedure used to measure the conducted emissions from the mobile station.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated from
the lowest radio frequency generated in the equipment up fo at east the 10th harmonic of the carrier frequency.
For the mobile station equipment tested, this equates to a frequency range of 13 MHz to 9 GHz, data taken from

10 MHz to 12 GHz.

2. Determine mobile station transmits frequencies:

conducted emissions testing.

below outlines the band edge frequencies periinent to,

UMTS band V Transmitter Channel Frequency

4132 826.4 MHz
4180 836.0 MHz
4233 846.6 MHz

Measurement:
Measurement parameters
Detector: Peak
Sweep time: Auto
Pre-measurement \_Nith 1 MHz
Video bandwidth: On spurious detection re-measurement

below 1 GHz with 100 kHz
Above 1 GHz with 1 MHz

Resolution bandwidth:

Pre-measurement with 1 MHz

On spurious detection re-measurement
helow 1 GHz with 100 kHz

Above 1 GHz with 1 MHz

Span: 30 MHz - 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917 .
CER Part 2.1051 RSS 132, Issue 2, Section 4.5 and 6.5
Spurious Emissions Conducted
Attenuation = 43 + 10log(P)
(P, Power in Walis)
-13 dBm
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Resulfs:
Spurious Emission Level (dBm)
Harmonic Fg;'. ?l:d:li-izz) [IE?;;I] Harmonic Frce::c]{. ‘:I:\‘/IBI-?Z) [IE?;I] Harmonic Fg; ?r%n:ﬁz) [IB?;I]
2 1 652.8 - 2 1672.0 - 2 1693.2 -
3 2479.2 - 3 2508.0 - 3 2539.8 -
4 3305.6 - 4 3344.0 - 4 3386.4 -
5 4132.0 - 5 4180.0 - 5 4233.0 -
6 4958.4 - 6 5016.0 - B8 5079.6 -
7 5784.8 - 7 5852.0 - 7 5926.2 -
8 6611.2 - 8 6688.0 - 8 6772.8 -
9 7437.6 - 9 7524.0 - 9 7619.4 -
10 8264.0 - 10 8360.0 - 10 8466.0 -
Measurement uncertainty * 3dB

As can be seen from this data, the emissions from the test item were not critical and within the specification

limit.

Result: The result of the measurement is passed.

2010-09-24

Page 88 of 103




Test report no.: 1-2205-01-05/10-A

CETECOM™
BRI

Plot 1: Channei 4132 (10 MHz - 25 GHz)
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Plot 3: Channel 4233 (10 MHz - 25 GHz)
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7.6.5 Block edge compliance

Description:

The spectrum at the band edges must comply with the spurious emissions limits.

Measurement:
Measurement parameters
Detector: RMS
Sweep iime: 20 sec.
Video bandwidth: 30 kHz
Resolution bandwidth: 30 kHz
Span: 1 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 22.917

CFR Part 2.1051

RSS 132, Issue 2, Section 6.5

Block Edge Compliance

Part 22.917 specifies that "the power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB."

However, in publication number 890810, The FCC Office 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/ RBW2) to the 43 +10 log(P) limit. RBW1 is the
narrower measurement resolution bandwidth and RBW2 is either the 1% emissions bandwidth or 1 MHz.”

When using a 30 kHz bandwidth, this yields a -2.2185 adjustment to the limit [10 log(30kHz/50kHz) =-2.2185]. When
this adjustment is applied to the limit, the [imit becomes -15.2185.

-15.22 dBm
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Results:

Plot 1: Channel 4132

BlodEdge Compliance "~ -
Raf, Level Cifset [48] Detector i Sweeplime [5] Video BW [Hz] REW Kz I
107 RMS | 20 30k 90 i
L e T Mt At S I I I S B T T 7 T 7 T T T 177 ™17
Magnitude [48m] 49
-18
Trace 20
25 /
30
Peakt o -
¢ 35
40
Limit Line 45 b Lyt L4 (| L 1L LAk Ldl (] [
g2aM 8232 2344 8235 82384 244
Frequendy fiz]
Teacemode Vit [dBzm) 1 Found Peak [Hz) \ Fouad Peak [4Bm]
MAXH | 1823 g24M 2818
Plot 2: Channel 4233
BloskEdis Complianes . -
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B et e Ittt S A 2 O S A S T I B IR
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Result: The result of the measurement is passed.
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7.6.6 Occupied bandwidth

Description:

Measurement of the occupied bandwidth of the transmitted signal.

Measurement:

Similar to conducted emissions, occupied bandwidth measurements are only provided for selected frequencies
in order fo reduce the amount of submitied data. Data were taken at the exireme and mid frequencies of the
UMTS band V. The table below lists the measured 99% power and -26dBc occupied bandwidths. Spectrum
analyzer plots are included on the following pages.

Part 22.917 requires a measurement bandwidth of at least 1% of the occupied bandwidth. For ca. 4700 kHz,
this equates to a resolution bandwidth of at least 50 kHz. For this testing, a resolution bandwidth 100 kHz was
used. )

Measurement parameters
Detector: Peak
Sweep time: Auto
Video bandwidth: 100 kHz
Resolution bandwidth: 100 kHz
Span: 6 MHz
Trace-Mode: Max Hoid
Limits:
FCC IC
CFR Part 22,917 .
CFR Part 2.1048 R3S 132, Issue 2, Section 4.5.1

Occupied Bandwidth

Spectrum must fall completely in the specified band
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Results:

Occupied Bandwidth

Frequency (MHz) 99% OBW (kHz) -26 dBc BW (kHz)
826.4 4853 4834
836.0 4653 4822
846.6 4653 4848
Measurement uncertainty + 100 kHz

Result: The result of the measurement is passed.
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Plot 1: Channel 4132 (99% - OBW)
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Plot 2: Channel 4132 (-26 dBc BW)
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Plot 3: Channel 4180 (99% - OBW)
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Plot 5: Channel 4233 (99% - OBW)
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7.7 Results receiver mode

7.7.1 Spurious emissions radiated — receiver mode

Description:

The measurement was performed in worst case. The EUT was not connected to the CMU 200. So the EUT
performs a network search. In this mode all oscillators are active.

Measurement:
Measurement parameters
i Below 1 GHz Peak / QuasiPeak
Detector: Above 1 GHz Peak f Average
Sweep time; 2 sec
. . L. Below 1 GHz 100 kHz

Video bandwidth: Above 1 GHz 1 MHz

Resolution bandwidth: 1 MHz

Span: 100 MHz Steps

Trace-Mode: Max Hald
Limits:

FCC IC
gig Ezg ;51323 RSS Gen, Issue 2, Section 4.10
Spurious Emissions Radiated — Receiver Mode
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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Resuits:
. Meas. . Antenna Turntable 5 .
Froduency | Quasieak | img | Barduidtn| "LiGHT | moarty | posson | o Mergn | Limit
(ms) {cm) (deg)
31.557900 15.2 15000.000 | 120.000 198.0 \ 224.0 127 | 14.8 30.0
39.801450 16.3 15000.000 | 120.000 126.0 \' 356.0 134 | 137 30.0
87.494250 14.5 15000.000 | 120.000 135.0 v 143.0 10.2 | 155 30.0
124.896300 16.2 15000.000 | 120.000 98.0 A% 323.0 9.8 17.3 33.5
161.878650 21.8 15000.000 | 120.000 98.0 A" 276.0 9.3 11.7 33.5
177.195600 18.1 15000.000 | 120.000 98.0 A% 245.0 103 | 154 33.5
Result: The result of the measurement is passed.
Piot 1: Receiver mode up to 30 MHz
i
Magnetic Field Strength ;
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Plot 3: Receiver mode (30 MHz — 1 GHz)
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EUT:
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Plot 3: Receiver mode {1 GHz — 12.75 GHz)
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Plot 4: Receiver mode (12.75 GHz - 25 GHz)
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8 Test equipment and ancillaries used for tests

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).

[n order to simplify the identification of the equipment used at some special tests, some items of test equipment
and ancillaries can be provided with an identifier or number in the equipment list below (Labor/ltem).

Labor Serial INV, No Kal. | Last Next
No. I [tem Equipment Type Manufact. No. Cetecom Art Calibration | Calibration
Hom Antenne 1-
1 |na | DOTA 3115 EMCO 9005-3440 300002190 | ev
Horn Antenne 1- EMCO
3 |na | pemnn 3115 ok 9709-5290 300000212 | ev
Universal
4 |na | vera e Tester | CMU200 R&S 106826 300003346 | k 12.01.2010 | 12.01.2011
5 |na g&ﬂlj"ggenc"’""“ for CMU-Kox R&S 300003345 | k| 12.01.2010 | 12.01.2011
6 | na | Ulra Stable Notch Filter ‘5"2‘}50”1537'52"1359'55‘ 1 300000115 | ne
Funkstdrmessempfénager
7 na | o ESUZ6 R&S 100037 300003565 | k 08.01.2010 | 08.01.2011
r-
8 | ne | o aimarixgrundgerst | TS-RSP 1144.1500K03 | R&S 100300 300003556 | ev
1 | na g‘ﬁ;a'ge“e’a‘” 1-20 SMR20 R&S 101687/020 300003583 | k 08.01.2010 | 08.01.2012
12 |na | TumableBand Reject | Vosor 0002170940 | wainwrght | 7 300003386 | ev
13 | na (S:?uiﬂggguopﬂon far CMU-KE2 R&S 103288 300003600 | k| 12.01.20%0 | 12.01.2011
14 | na g&ﬂl‘j’g'gfoc’pﬁ"“ far CMU-K61 R&S 103354 300003612 | k 12,01.2010 | 12.01.2011
15 | n.a | Sofware Option fir CMU-K64 R&S 102017 300003613 | k| 12012010 | 12.01.2014
16 | na g:dﬂl‘.l”%%op“m fir CMU-K56 R&S 100251 300003614 | k 12,01.2010 | 12.01.2011
18 | n.a. Tunable Band Reject ‘;\6!;%1';185012170-5140- Wainwright 40 300003872 | ne
19 {na | TunableBandReject | benort O2Heod5M0- | wainurgy | 27 300003673 | ne
Universal
20 {na | oo onTester | CMU200 R&S 103082 300003231 | viKll | 30.06.2010 | 30.06.2012
, AP
21 | 45 Switch-Unit 3488A Moftechnik | 2719414505 | 300000366 | g
DC power supply, HP
22 | 50 v SoA. o W 6032A Moftechnk | 2920404466 | 300000580 | k| 06.01.2009 | 06.01.2011
Spitzberger B5381;
23 n. a. software SPS5S_PHE 1.4f & Spief SD108T:B5878 300000210 | ne
24 | n.a. | EMI Test Receiver ESCI 1166.5550.03 R&S 100083 300003312 | k| 08.01.2010 | 08.01.2012
Analyzer-Reference- A3ED0 0710
25 n. a System (Harmonics and | ARS 16/ 8PS 300003314 | k 01.06.2009 | 01.06.2011
Fligker) 0205
26 | na | Ampliier JST0050265028-5A | MITEQ 1084532 300003378 | ev
ETS-
27 | n.a | Antenna Tawer Model 2175 CNberen | 64762 300003745 | izw
ETS- -
28 n.a. Paositioning Controller Model 2090 LINDGREN 64872 300003746 | jzw
ETS-
29 n. a. Tumtable Interface-Box Model 105637 LINDGREN 44583 300003747 | Izw
TRILOG Broadband
30 | na | TestAntenna30 MHz- | VULBO163 Schwarzback | 295 300003787 | k 01.04.2010 | 01.04.2012
3 GHz :
31 | na | Specirum-Analyzer ESU26 R&S 200808 300003874 | k| 08.01.2010 | 0B.01.2012
33 n. a Isolating Transformer 913501 Erfi 300001205 | ne
3 [ 4 Radiocom. Analyzer CMTA 54 R&S 540431010 | 300001175 | NKI | 06.06.2007
Signal Generator 0.1-
3 |a 4320 MHz, SMHU RE&S BOA0S5/005 | 300001190 | Ve | 05.01.2010 | 05.01.2013
AMIEM/PHIMIPUS Mod, =
36 | 0 Signal Generalor 0.1- SMH R&S B864210/033__ | 300601410 | Ve | 18.08.2010 | 18.08.2013
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2000 MHz
37 | na | DGFoMerSURRNO— 1 440520 Heiden 001802 300001382 | ve | 23.06.2010 | 23.06.2013
DC power supply, HP
38 | na | govble 50A, 1200 W 6032A MeBtechnik | 2920A04590 300001041 | Ve | 08.01.2008 | 08.01.2012
Temperature Test Heraeus
3 |na | R VT 4002 Voetsch 521/63761 300002326 | Ve | 28052009 | 28.05.2011
4 | na ‘;‘gg'l‘{’k‘;"a'm’ 2Hz- UPD R&S 841074008 | 300001236 | k | 08.01.2010 | 08.01.2012
41 [ n.a. | Switch / Control Unit 34884 HP 260508770 300001443 | ne
Signal Analyzer 20Hz-
42 | n.a | 26,5GHz-150to + 30 FSIQ26 R&S 835111/0004 | 300002678 | Ve | 06.01.2009 | 06.01.2011
DBM
43 | n.a Eﬁ';m‘:_‘“"’ Test T-40/50 cTsGmbH | 064023 300003540 | wIKII | 04.06.2008 | 04.06.2011
Agenda: Kind of Calibration
K calipration / calibrated EK limited calibration
ne not required (k, ev, izw, Zw not required) Tl cyclical maintenance {external cyclical maintenance)
Ev periadic self verification iz injernal cyclical maintenance
Ve long-term stability recognized g blocked for aceredited testing
Vil Attention: extended calibration interval EY for sale
NKS Attentlan: not calibrated Vi sold
*) next calibration ordered / will executed on ...
Annex A Document history
Version | Applied changes Date of release
1.0 Initial release 2010-09-10
1.1 The present test report 1-2205-01-05/10-A replaces the report 1-2205-01- 2010-08-24
05/10.
New test report release upon editorial changes

Annex B Further information

Glossary

cS - Circuit switched

DuUT - Device under Test

EMC - Electromagnetic Compatibility

ERP - Equivalent Radiated Power

EUT - Equipment under Test

FCC - Federal Communication Commission
FCCID - Company and Equipment Identifier at FCC
HW - Hardware

IC - Industry Canada

Inv. No. -  Inventory number

NfA - not applicable

SIN - Serial Number

SW -~ Software
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