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1. Summary of test results

The test results apply exclusively to the test samples as presented in this Report. The CETECOM GmbH does
not assume responsibility for any conclusions and generalizations taken in conjunction with other specimens or
samples of the type of the item presented to tests.

The Equipment Under Test (in this report, hereinafter referred as EUT) supports radiofrequency technologies.
This test report shows results for GPRS and (E)GPRS technologies only. Other implemented wireless
technologies were not considered within this test report.

Following tests have been performed to show compliance with applicable FCC Part 2, Part 22, Subpart H and
Part 24, Subpart E (Broadband PCS) of the FCC CFR 47 Rules, Edition October 2011 and Canada RSS-132,
Issue 2 and RSS-133, Issue 5 and RSS-Gen, Issue 3 standards.

1.1. TX mode, tests overview FCC and Canada IC Standards (RSS)

References & Limits EUT
Test EUT
Port _ _ op- Result
Cases FCC Standard RSS Section Test limit setup o ode
Emissions §15.207 RSS-Gen: FCC §15.107
AC-Power lines Chapter 7.2.4 class B limits
0.15-30 MHz AC-Power §15.207 limits _ _ Passed
' lines Remark 1.)
conducted IC: Tabl7e£1,4Chapter
General field Cabinet + .
strength emissions inter- Cﬁgst-ecr;inﬂ 2400/F(kHz) pV/m Passed
(radiated - connecting §15.209(a) Chapterp7 5 5' Table 24000/F(kHz) pVv/m - - Remark 1.)
(9 kHz cables 5+6 ' 30 uv/m '
to 30 MHz) (radiated)
RF Power Antenna 1+3+
conducted terminal §2.1046(2) B N/A 1 4+6 passed
§2.1046 RSS-132: 4.4
RF-Power ;
(ERPIEIRP) ) §22.913(a)(2) SRSP-503:5.1.3 < 7 Watt (ERP) 14243+
Cabinet 2 44546 passed
radiated RSS-133:4.1/6.4
§24.232(c) SRSP-510:5.1.2 < 2 Watt (EIRP)
s22tzg
Antenna 2.1049 RSS-Gen: o 1+3+
& terminal | §22.917(b) 4618463 99% Power 1 446 passed
99% Occupied §24.238(b)
bandwith '
§2.1051
RSS-132:45.1.1
§2.1057(2)(1) RSS-133: 43+10log(P) dBc 1 13+ passed
§22.917(a)(b) 6.5.1(2)(i)(b) 4+6
§24.238(a)(b) e
Spu“ousde”:'sds'o“s fme.””"‘l‘ §2.1051 RSS-Gen: Chapter | FCC:<2 nW
conducte ermina §15.111(a) 6.2 IC: <2 nW
RSS-132: Chapter (30<f<1000M _ _ Passed
4.6 Hz) Remark 1.)
RSS-133: Chapter <5nW
6.6 (f> 1GHz)

TR6-0147-12-9-3a.doc
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. . 2400/F(kHz) pV/m
Spitin: Bitissone §15.209() RSS-Gen: 4.11 | 24000/F(kHz) pV/m | - m | gl
(;gi}f‘g‘f Cabinet + 30 uV/m emark 1.)
*tenth-times of the Cg::fe;[ RSS-132-
fundamental e §2.1053(a) 4SE&AS
; " S51&452
frequency) §2.1057 43+10log(P) dBe 5 1+3+ ed
§22.917(a)(b) RSS-133: . 4+6 pass
§24.238(a)(b) o
6.5.1(a)(i)(b)
§2.1055(a)(1)
Frequency stability Antenna faﬁczé?l el #dSppm 1 143+ passed
conducted terminal §24.235 RSS-133:6.3 +(0.1 ppm b

Remarks: 1.) see separate test report for tests according FCC Part 15B and FCC Part 15C

1.2. Attestation:
I declare that all measurements were performed by me or under my supervision and that all measurements have been performed and are

correct to my best knowledge and belief to Industry Canada standards. All requirements as shown in above table are met in accordance with
enumerated standards.

p

kS
Dipl.-Ing. Ch. Lorenz Im Tealbruch 115 y Dipl.-Ing. B. Taslica
Responsible for test section 45219 Ezsen k"*""Responsible for test report

Tel: +42 {0} 2054/09519-0
Fax: + 49 (0) 2054 /25 19 - 297

TR6-0147-12-9-3a.doc
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2. Administrative Data
2.1. Identification of the testing laboratory

CETECOM~
PR

Company name: CETECOM GmbH

Address: Im Teelbruch 116
45219 Essen - Kettwig
Germany

Responsible for testing laboratory: Dipl.-Ing. W. Richter

Deputy: Dipl.-Ing. J. Schmitt

2.2. Test location
2.2.1. Test laboratory “CTC”

| Company name: see chapter 2.1. Identification of the testing laboratory

2.3. Organizational items

Responsible for test report and

project leader: Dipl.-Ing. B. Taslica
Receipt of EUT: 2012-August

Date(s) of test: 2012-August, September
Date of report: 2012-10-26

Version of template:  12.08

2.4. Applicant’s details

Applicant’s name: Cinterion Wireless Modules GmbH
Address: St.-Martin-Str. 60

81541 Minchen

Germany
Contact person: Mr. Stefan Ludwig
2.5. Manufacturer’s details
Manufacturer’s name: please see Applicant's details
Address: please see Applicant's details

TR6-0147-12-9-3a.doc
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3. Equipment under test (EUT)

3.1. TECHNICAL DATA OF MAIN EUT DECLARED BY APPLICANT

Main function

GSM/GPRS/E-GPRS/W-CDMA Module

Type

EHS5-US

GSM Frequency range
(US/Canada -bands)

GSM 850: 824 — 849 MHz (Uplink), 869-894 MHz (Downlink)
GSM1900: 1850-1910 MHz (Uplink), 1930-1990 MHz (Downlink)

Type of modulation

GSM,GPRS, GMSK
EGPRS-Mode: 8-PSK

(E)GPRS Class

12

Number of channels
(USA/Canada -bands)

GSM 850: 128 — 251, 125 channels
GSM1900: 512 — 810, 300 channels

Test Channel frequencies

Channel 128: 824.2 MHz
Channel 192: 837 MHz
Channel 251: 848.8 MHz

Emission designator(s)

245KGXW (GSM850)
245KGXW (EDGES50)
243KG7W (GSM1900)
248KG7W (EDGE 1900)

Antenna Type

O Integrated
O External, no RF- connector
(¥l External, separate RF-connector

Antenna Gain
(declared by applicant)

[J conducted: Max.
radiated: Max. 2.15 dBi gain

Measured Output Power:

Conducted GSM 850 33.2dBm
Conducted EDGE850 30.4 dBm
Measured Output Power:

Radiated GSM 850 25.4 dBm
Radiated EDGE 850 22.1dBm
Measured Output Power:

Conducted GSM 1900 30.47 dBm
Conducted EDGE 1900 29.28 dBm
Measured Output Power:

Radiated GSM 1900 24.7 dBm
Radiated EDGE1900 26.2 dBm
FCC-1D QIPEHS5-US
IC 7830A-EHS5US
Installed options none

Power supply

DC power only: 9-12 Volt on DSB75-Adapter
Converted to range of 3.25 V to 4.5 V by DSB75-Adapter

Special EMI components

Lowest radio frequency signal

Not declared

Voltage

nominal O min O max

EUT sample type

O Production | ® Pre-Production | O Engineering

FCC label attached

O yes no

TR6-0147-12-9-3a.doc
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3.2. EUT: Type, S/N etc. and short descriptions used in this test report

CETECOM~
PR

Short
: S/N HW SW
gzsncl)lp- 30 1 serial number | hardware status | software status
EUT A EHS5-US Module 004401-08- B2 (rev. 3) Rev 00.207
075691-5
EUT B EHS5-US Module 004401-08- B2 (rev. 3) Rev 00.260
0756600
*) EUT short description is used to simplify the identification of the EUT in this test report.
3.3. Auxiliary Equipment (AE): Type, S/N etc. and short descriptions
AE
- . S/IN HW SW
dggc?rrii)- Auxiliary Equipment Type serial number | hardware status | software status
tion *)
- 2.6m RG174, SMA-m
a1 |SMARTEQ MINMAG-| o4p g24-060/1710-| 508018 | 1140.26 SMA .
2170MHz
AE 2 RS232 cable 2m - - -
AE 3 DSB75-Adapter DSB75 - AH6-DSB75-1 -
. Telephone receiver | 401795321131 HH-SI-
AE4 | HandsetVotronic | ik 'R311 connector 1 30.3/V3.0/0
AE 5 USB cable im - - -
Windows 7 +
AE 6 Notebook DELL Latitude D2120 | CTC-PC#7 Terminal
Programm

*) AE short description is used to simplify the identification of the auxiliary equipment in this test report.

3.4. EUT set-ups

EUT set- A
up no.¥) Combination of EUT and AE Remarks
Conducted tests performed: AT commands set the
_ EUT B + AE1 + AE2 + AE3 + device into operating mode conditions with help of
et.
AE4 + AE5 + AEG AES
AESG is not connected to the EUT during tests
Radiated tests performed: AT commands set the
Set. 2 EUT A+ AE1 + AE2 + AE3 + device into operating mode conditions with help of
et.

AE4 + AES5 + AE6

AE6

AESG is not connected to the EUT during tests

*) EUT set-up no. is used to simplify the identification of the EUT set-up in this test report.

TR6-0147-12-9-3a.doc
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CETECOM~
PR

3.5. EUT operating modes

EUT Description of
operating onerating modes Additional information
mode no.*) P g
op. 1 GSM 850-Voice A communication link is e_stabli_shed between Fhe mopile station and the
: test simulator. The transmitter is operated at its maximum rated output
Traffic channels power: 33 dBm (power class 4; power control level 5).
= The input signal to the receiver is modulated with normal test modulation.
128/192/251 The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link.
op. 2 GPRS 850 A communication link is established between the mobile station and the
' Data test simulator. The transmitter is operated at its maximum rated output
Traffic channels power: 33 dBm (power class 4; power control level 5). USF_Duty CYCLE
= set to 100%, coding scheme CS-1 for GMSK modulation, slot 3 active,
128/192/251 uplink gamma: 3 (33 dBm).
The input signal to the receiver is modulated with normal test modulation.
The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link.
op. 3 E-GPRS 850 A communication link is established between the mobile station and the
' Data test simulator. The transmitter is operated at its maximum rated output
Traffic channels power: 33 dBm (power class 4; power control level 5). USF_Duty CYCLE
= set to 100%, coding scheme MCS-5 for 8PSK modulation, slot 3 active,
128/192/251 uplink gamma: 6 (27dBm).
The input signal to the receiver is modulated with normal test modulation.
The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link.
op. 4 GSM1900-Voice A communication link is established between the mobile station and the
' test simulator. The transmitter is operated at its maximum rated output
Traffic channels power: 30 dBm (power class 1; power control level 0).
= The input signal to the receiver is modulated with normal test modulation.
512/661/810 The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link
op. 5 GPRS 1900 A communication link is established between the mobile station and the
' Data test simulator. The transmitter is operated at its maximum rated output
Traffic channels power: 30 dBm (power class 1; power control level 0). USF_Duty CYCLE
= set to 100%, coding scheme CS-1 for GMSK modulation, slot 3 active,
512/661/810 uplink gamma: 3 (30 dBm).
The input signal to the receiver is modulated with normal test modulation.
The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link
op. 6 E-GPRS 1900 A communication link is established between the mobile station and the
' Data test simulator. The transmitter is operated at its maximum rated output
traffic channels power: 30 dBm (power class 1; power control level 0). USF_Duty CYCLE
= set to 100%, coding scheme MCS-5 for 8-PSK modulation, slot 3 active,
512/661/810 uplink gamma: 5 (26 dBm).
The input signal to the receiver is modulated with normal test modulation.
The wanted RF input signal level to the receiver of the mobile station is set
to a level to provide a stable communication link.

*) EUT operating mode no. is used to simplify the test report.

TR6-0147-12-9-3a.doc
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3.6. Parameter Settings on mobile phone and base station CMU200

CETECOM~
PR

Following settings apply to the MS during the measurements in GSM/(E)GPRS-Mode only:

Parameter Traffic Mode Idle Mode
Traffic Channels mobile station (EUT) | GSM 850:  TCHys= 128/ 192 /251 --
GSM 1900: TCHys=512/661/810
maximum power level (PCL) GSM 850: PCL =5 (2 Watt) --
GSM 1900: PCL =0 (1 Watt)
Modulation GSM/GPRS: GMSK-Modulation Scheme | --
EDGE: 8-PSK Modulation Scheme
DTX off -
Bitstream PRBS 2E9-1 (pseudo-random-sequence) —
CCITT 0.153
Timeslot(s) in Uplink 1
Hopping off
Timeslot (slot mode) GSM-Mode: single
GPRS-Mode: maximum allowed uplink
slots no. according MS class
MS slot class 12
Maximum data transmission rate, single | GSM: 9,6 kbhit/s Slot
time slot GPRS: 17,6 kbit/s Slot
EDGE: 59,2 kBit/s Slot
Speech transcoding (Traffic Mode) Full rate VVersion 1
Speed rate 130 Kb/s
Mode BCCH and TCH
BCCH - base station (CMU,CMD) GSM 850: 182
GSM 1900: 651
TCH — base station (CMD, CMU) auto
Power level TCH — base station (used -70 dBm
timeslot level)
Power level BCCH — base station - 80 dBm
(control channel level)
External attenuation RF/AF- Accord. calibration prior to measurements
Input/Output
Mobile Country Code 310 310
Domain PS CS
BS_AG BLKS RES 0
Paging reorganisation Off (0)
Signalling channel Not applicable SDCCH
Location Update Auto
Cell access Disabled (barred)

Settings for CMU (general)

Repetition Continuous
Stop condition None
Display mode Max./Min

Statistic Count

1000 Bursts

Decoder

Standard

Additional settings on the base stations CMU200 for frequency stability measurements

TR6-0147-12-9-3a.doc
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3.7. Configuration of cables used for testing

CETECOM~
PR

Cable
number = s serialsrlllt\:mber hardw:l':lev status cablelength
Cable 1 RS232 - - -- 2m
Cable 2 USB cable - -- -- 1m
Cable 3 Antenna cable RG174 -- -- 2.6m
Cable 4 | Handset Votronic cable - -- -- 2m

TR6-0147-12-9-3a.doc
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4. Description of test system set-up’s
4.1. Test system set-up for conducted measurements at antenna port

Specification:

General Description:

Schematic:

Testing method:

TR6-0147-12-9-3a.doc

ANSI C 63.10: 2009

CETECOM™
T e

The EUT‘s RF-signal is coupled out by a suitable antenna coupling connector
directly or via test fixture (1). The signal is first attenuated (2) before it is 0°
divided by a power divider (3). One of the signal path is connected to the radio
communication tester (4), other branch is connected to the spectrum analyzer (5).
The specific attenuation losses for all signal paths/branches are determined prior
to the measurement within a set-up calibration. These are then taken into account

by correcting the measurement readings on the spectrum-analyzer.

For measurements in the climatic chamber, the same equipment and cables are
used. The EUT and test fixture are arranged in a climate chamber. The cables are
routed through special openings. No additional connectors are needed.

Climatic Chamber (7)

Test fixture (1)

.

EUT Attenuator (2) [

Power
divider (3)

Radio
Communication
Tester (4)

Cable feedtrou (8) Power supply (6)

Specified under each RF-Parameter test

Spectrum
Analyzer (5)
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4.2. Test system set-up for radiated spurious emission measurements

Specification: ANSI C63.4-2009 chapter 8, ANSI C63.10-2009 chapter 6.6

General Description: Evaluating the field emissions have to be done first by an exploratory emissions
measurement and a final measurement for most critical frequencies. The tests are
performed in a CISPR 16-4 compliant fully anechoic room (FAR) recognized by
the regulatory commission. The measurement distance was set to 3 meter for
frequencies up to 20 GHz and 1 meter above 20 GHz. A logarithmic periodic
antenna is used for the frequency range 30 MHz to 20 GHz. From 20 GHz to 40
GHz a horn antenna is used. The antennas are set to fixed antenna height of 1.55
m and the EUT aligned within 3 dB cone of radiation pattern.

Schematic:
3 meter N |
anienna
turntdle Anechoic Room
L
[mi } T —
tahle H ‘
spectrum-analyzer or
s Lor3 meters horn or log-periodic arienna TessrEment s
L{ supplyvoliage according to EUT requiremexis: hatiery, mains, AC or DC power sugply |
e
| T mtrtel e
Testing method: Exploratory, preliminary measurements Final measurement on critical frequencies
The EUT and it’s associated accessories are  Based on the exploratory measurements, the most
placed on a non-conductive position manipulator ~ critical frequencies are re-measured by main-
(tipping device) of 1.55 m height which is placed  taining the EUT’s worst-case operation mode,
on the turntable. By rotating the turntable (range cable position, etc.
0° to 360°, step 45°) and the EUT itself either on  First a frequency zoom around the critical
3-orthogonal axis (portable equipment) or 2- frequency is done to locate the frequency more
orthogonal axis (defined operational position of precisely. After this step, for all identified critical
EUT) the emission spectrum and it’s frequencies, the maximum peak was determined.
characteristics was recorded with an EMI- Following parameters were varied: the turntable
receiver, broadband antenna and software. angle continuously in the range 0 to 360 degree,
The measurements are performed in horizontal the EUT itself either over 3-orthogonal axis (not
and vertical polarization of the measurement defined usage position) or 2-orthogonal axis
antennas. The results are documented in a (defined usage position). The measurement
diagram. Critical frequencies (low margin to antenna height is fixed to 1.55 m.
limit) are saved within a table for further On the determined worst-case position, a final
investigations. If various operating modes are measurement with necessary bandwidth and
supported, further investigations are made to find  detector according standard has been carried out.
the worst-case of them. Also the interconnection  The readings on the spectrum analyzer are
cables and equipment position were varied in  corrected with conversion value between field
order to maximize the emissions. strength and E(I)RP, so the readings shown are
equivalent to ERP/EIRP values. Critical
measurements near the limit are re-measured
with a  substitution  method  accord.
ANSI/TIA/EIA 603.
Formula: Ec=EgR+AF+C_+Dr-Ga (1) Ec = Electrical field — corrected value
Er = Receiver reading
ECE(I)RP = Ec - 95.2 dBJan, M= Margin
LT = Limit
M = Lt - ECeqyre AF = Antenna factor

C_ = Cable loss

D¢ = Distance correction factor (if used)

Ga = Gain of pre-amplifier (if used)

Ecere = Electrical field corrected for E(1)RP

All units are dB-units, positive margin means value is below limit.

TR6-0147-12-9-3a.doc
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5. Measurements
5.1. RF-Parameter - RF Peak power output conducted

5.1.1. Test location and equipments (for reference numbers please see chapter 'List of test equipment’)
test location CETECOM Essen (Chapter. 2.2.1) [ Please see Chapter. 2.2.2

test site 347 Radio.lab. 1| 347 Radio.lab. 1
spectr. analys. |[0584 FSU [1489 ESU 40 0264 FSEK 1620 ESU 26
signaling 1392 MT8820A | 436 CMU 0547 CMU

otherwise 0110 USB LWL
DC power 0456 EA 3013A |X463 HP3245A |0459 EA 2032-50|[1268 EA-3050 |0494 AG6632A | 498 NGPE 40
otherwise 0331 HC 4055 |X1248 6dB Att.  |[[0529  Power div. - cable OTA20
line voltage [ 230 V 50 Hz via public mains [0 060 110 V/ 60 Hz via PAS 5000

5.1.2. Requirements and limits
FCC §2.1046(a)

IC RSS-132 : 4.4 + SRSP 503 :5.1.3 for GSM 850; RSS-133 4.1/6.4 + SRSP-510 :5.1.2 for GSM 1900

Maximum conducted output power of the transmitter should be determined while measured on RF output terminal.
Limit Limit GSM850: 7 Watt (38.4 dBm)
Limit GSM1900: 2 Watt (33.0 dBm)

5.1.3. Test condition and test set-up

Climatic conditions Temperature: (22+3°C) [Rel. humidity: (40+20)%

Test system set-up Please see chapter “Test system set-up for conducted measurements on antenna port”
The measurements were performed with the integrated power measurement function of the ,,radio
communication tester CMU200 from Rohde&Schwarz company. In this way spectrum-analyzers
instrument limitations can be avoided or minimized. Instead, CMU manufacturers declared
measurement error can be considered for this measurement.

The attenuation (insertion loss) at the RF Inputs/Outputs of CMU were set according the path loss
Measurement method of the test set-up, determined in a step before starting the measurements. A suitable artificial
antenna or RF-connector is provided by the applicant in order to perform the conducted
measurements. Any data provided with the artificial antenna or connector, have been taken in
account in order to correct the measurement data. (typical 0.3dB for attenuation of antenna
connector)

Peak and Average Values have been recorded for each channel and band.

A call was established with settings according chapter “Parameter settings on mobile phone and
base station CMU200”

UE Power should be set to maximum, continuous transmission. DTX or other power saving
Mobile phone settings techniques have been disabled

The measurements were made at the low, middle and high carrier frequencies of each of the
supported operating band. Choosing three TX-carrier frequencies of the mobile phone, should be
sufficient to demonstrate compliance.
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5.1.4. Measurement results

Op. Mode 1, Set-up 1
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Carrier Channel Peak Output Average Limit Result
Op. Mode Power Output Power
Range No. [dBm] [dBm] [dBm]
Low 128 33.15 32.92
GSM 850 Middle 192 33.20 32.99 38.4 Passed
High 251 33.22 32.98
Op. Mode 3, Set-up 1
Carrier Channel Peak Output Average Limit Result
Op. Mode Power Output Power
Range No. [dBm] [dBm] [dBm]
Low 128 30.33 30.12
E-GPRS 850 Middle 192 30.40 30.19 38.4 Passed
High 251 30.43 30.24
Op. Mode 4, Set-up 1
Carrier Channel Peak Output Average Limit Result
Op. Mode Power Output Power
Range No. [dBm] [dBm] [dBm]
Low 512 30.41 27.14
GSM 1900 Middle 661 30.47 27.14 33.0 Passed
High 810 30.45 27.13
Op. Mode 6, Set-up 1
Carrier Channel Peak Output Average Limit Result
Op. Mode Power Output Power
Range No. [dBm] [dBm] [dBm]
Low 512 29.21 25.94
E-GPRS 1900 Middle 661 29.24 25.97 33.0 Passed
High 810 29.28 26.02
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5.2. RF-Parameter - RF Peak power output radiated
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5.2.1. Test location and equipment (for reference numbers please see chapter 'List of test equipment’)

test location CETECOM Essen (Chapter. 2.2.1) O Please see Chapter. 2.2.2 [ Please see Chapter. 2.2.3

test site 0441 EMISAR 0487 SAR NSA 443 FAR 443 FAR O O

receiver 1377 ESCS30 1001 ESS (1489 ESU 40 0620 ESU 26 O O

spectr. analys. |[1584 FSU 0120 FSEM 264 FSEK d O O

antenna 0574 BTA-L 1133 EMCO03115 302 BBHA9170 |[xI 608 HL 562 X 549 HL025

signaling 00392 MT8820A |0436 CMU X 546 CMU

otherwise 0400 FTC40x15E|0401 FTC40x15E|{0110 USB LWL |[0482 Filter Matrix | 378 RadiSense

DC power 00456 EA 3013A 463 HP3245A [0 459 EA 2032-50{0268 EA- 3050 [ 494 AG6632A |[0498 NGPE 40
line voltage [ 230 V 50 Hz via public mains 0060 110 V/60 Hz via PAS 5000

5.2.2. Requirements and limits

FCC §2.1046(a)
IC RSS-132 : 4.4 + SRSP 503 :5.1.3 for GSM 850; RSS-133 4.1/6.4 + SRSP-510 :5.1.2 for GSM 1900
Maximum E(1)RP of the mobile phone should be determined.
Limit Limit GSM850: 7 Watt ERP (38.4 dBm)
Limit GSM1900: 2 Watt EIRP (33.0 dBm)

5.2.3. Test condition and test set-up

link to test system (if used): % air link [0 cable connection O
EUT-grounding none O  with power supply [ additional connection
Equipment set up [ table top [ floor standing
Climatic conditions Temperature: (22+3°C) Rel. humidity: (40+20)%

Test system set-up Please see chapter “Test system set-up for spurious emission measurements up to 20GHz”

Parameter:

Scan Mode Spectrum analyser mode
Spectrum Span 20 MHz
Analyzer RBW 3 MHz
Settings VBW 10 MHz

Sweep time Coupled

Sweep mode repetitive

Detector Peak

The measurements were performed by using the substitution method (ANSI/TIA/EIA 603) with a
spectrum-analyzer. This method can be described like follows:
choosing of suitable spectrum-analyzer settings for performing the measurements. This
settings of the spectrum analyzer must be maintained for both stages of the
measurements: EUT emission measurements and also for measurements of the
substituted level.

2. The maximum level of the peak power was recorded, while the emissions were
maximized by rotating the EUT in three orthogonal axes, which was situated on a non-
conductive turntable of 1.55 m height (Pueas.1). This was performed for both measuring
antenna polarisations (vertical/horizontal), the maximum of both values is used for
further measurements and final substitution (Pueas, 1, max)-

3. As the maximum emission is recorded, the EUT is replaced by a frequency dependant
suitable antenna, which is connected to a RF-signal generator, which is transmitting on
the determined worst-case frequency as determined in step 2.

4. The RF-signal level of the signal generator is adjusted as long the same worst-case level
determined  first  step is measured at the spectrum  analyzer
(PsmHu=Pwmeas,1, Max)

5. Than the RF-signal cable is disconnected from the antenna and connected to a power-
level meter. The level is determined (Pueas 2)-

6. The final result is calculated by adding the ERP/EIRP gain of the antenna which
substitutes the EUT. PEUT,SUBST = PMEAS,Z + GANTENNA

A call was established with settings according chapter “Parameter settings on mobile phone and
base station CMU200”

Measurement method

UE Power should be set to maximum, continuous transmission. DTX or other power saving
Mobile phone settings techniques have been disabled

The measurements were made at the low, middle and high carrier frequencies of each of the
supported operating band. Choosing three TX-carrier frequencies of the mobile phone, should be
sufficient to demonstrate compliance.
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5.2.4. Measurement results

5.2.4.1. 850-Band results
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Overatin Channel no Peak Output Power Antenna
P g ' [dBm] Polarisation for Result
Mode (Set-up 2) .
PK AV maximum Power
GSM Channel 128 25.4
850 Channel 192 23.8 1) \% passed
Channel 251 22.7
Channel 128 19.9 ERP-
GPRS850 Channel 192 19.2 1) Value \% passed
Channel 251 19.0
Channel 128 19.4
E'S:ORS Channel 192 18.2 1) H passed
Channel 251 22.1
Remark: 1.) see conducted measurements for PAR factor
5.2.4.2. 1900-Band results
. Peak Output Power Antenna
Operating | Channel/ Frequency (MHz) [dBm] Polarisation for Result
Mode (Set-up 2) X
PK AV maximum Power
Channel 512 24.5
(135(')\8 Channel 661 19.7 1.) \E/ISE(; \Y; passed
Channel 810 24.7
Channel 512 27.5
?S(F;OS Channel 661 27.9 1.) \E/ISE(; H passed
Channel 810 27.1
Channel 512 24.4
Elcglz’)(F;S Channel 661 26.2 1.) \E/ISE(; \Y; passed
Channel 810 24.4

Remark: 1.) see conducted measurements for PAR factor
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5.3. RF-Parameter - Occupied bandwidth and emission bandwidth

5.3.1. Test location and equipments (for reference numbers please see chapter 'List of test equipment’)
test site 347 Radio.lab. 1|0 Radio.lab. 2
spectr. analys. | (1584 FSU X489 ESU40 00264 FSEK 0 620 ESU26
signaling 0392 MT8820A |0436 CMU 547 CMU
DC Power  [0463 HP3245A [1087 EA3013  [X1354 NGPE 40 |CJ 086 LNG50-10
otherwise 529 6dB divider |XI530 10dB Att. {0431 Near field
line voltage |0 230 V 50 Hz via public mains 0060 110 V/ 60 Hz via PAS 5000

5.3.2. Requirements and Limits

FCC §2.202(a), §2.1049, §22.917(b), §24.238(b) ,the occupied bandwidth is the frequency
bandwidth, such that, below it lower and
IC RSS-Gen, Issue 3: §4.6.1 & 4.6.3 above it upper frequency limits, the mean
powers radiated are each equal to 0.5 percent
ANSI C63.10-2009 of the total mean power radiated”

5.3.3. Test condition and test set-up

Climatic conditions Temperature: (22+3°C) [Rel. humidity: (40+20)%
Test system set-up Please see chapter “Test system set-up for conducted measurements at antenna port”
Parameter Occupied bandwidth: Emission bandwidth
Scan Mode Spectrum analyser mode Spectrum analyser mode
Spectrum Span 7.5 MHz 7.5 MHz
Analyzer RBW 3kHz 3kHz
Sweep time Coupled Coupled
Sweep mode Repetitive, max-hold single
Detector PK RMS

The used spectrum analyzer FSE or ESU| Bandwidth defined between 2 markers with are
from Rohde & Schwarz contains an 26dBc compared to highest In-Band Peak
integrated function to calculate the occupied Emission.

bandwidth automatically. From left and
right display margin, the upper and lower
frequency points where the accumulated
power becomes 0.5% of the total power, are
calculated.  Subtracting the previous
determined two frequency points, yields the
occupied bandwidth.

Provisions with the requirements is based on the fact, that GSM modulation scheme is GMSK
Modulation for GSM equipment with a maximum data transmission rate of 17,6 kBit/s per
Slot.

Provisions with the requirements is based on the fact, that EDGE modulation scheme is 8-PSK
Modulation for EDGE equipment with a maximum data transmission rate of 69,2 kBit/s per
Slot.

A call was established with settings according chapter “Parameter settings on mobile phone
and base station CMU200”

Measurement method

Mobile phone settings
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5.3.4. Measurement results

Operating mode/band Carrier Channel Occupied 99% 26 dBc Emission
bandwidth bandwidth
Set-up Range No. [kHz] [kHz]
Set-up 1, Op-Mode 1
GSM Low 128 245.19 310.89
850 Middle 192 243.58 294.87
High 251 241.98 309.29
Set-up 1, Op-Mode 3
Low 128 245.19 306.08
B Middle 192 245.19 294.87
High 251 240.38 309.29
Set-up 1, Op-Mode 4
GSM Low 512 243.58 312.50
1900 Middle 661 243.58 315.70
High 810 241.98 312.50
Set-up 1, Op-Mode 6
Low 512 248.39 312.50
EOPRS Middle 661 246.79 301.28
High 810 246.79 309.29

Remarks: see annex diagrams
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5.4. RF-Parameter - Conducted out of Band RF emissions and Band Edge
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5.4.1. Test location and equipments (for reference numbers please see chapter 'List of test equipment’)

test location CETECOM Essen (Chapter. 2.2.1) [ Please see Chapter. 2.2.2 [ Please see Chapter. 2.2.3

test site 347 Radio.lab. 1 |Bd Radio.lab. 2

spectr. analys. |[0584 FSU [1120 FSEM [1264 FSEK [x] 489 ESU

signaling 0017 CMD65 [0323 CMD55  [[01340 CMD 55

signaling 0392 MT8820A |0436 CMU 547 CMU

power supply 463 HP3245A |O0457 EA 3013A |[0459 EA 2032-50({0268 EA- 3050 0 494 AG6632A |0498 NGPE 40
otherwise 529 6dB divider |B530 10dB Att. [[0431 Near field

line voltage [ 230 V 50 Hz via public mains % 060 110 V/ 60 Hz via PAS 5000

5.4.2. Requirements and limits

FCC §2.1051, §2.1057(a)(1), §22.917(a)(b), §24.238(a)(b)
1IC RSS-132, Issue 2: 4.5.1.1, RSS-133, Issue 5: 6.5.1(a)(b)
Limit the power Of_en_lissions shall be attenuated below the transmitter output power (p) by at least 43+10Log(P) dB*
-> Resulting limit: -13dBm

5.4.3. Test condition and test set-up

Climatic conditions Temperature: (22+3°C) [Rel. humidity: (40+20)%

Test system set-up Please see chapter “Test system set-up for conducted measurements on antenna port”
The spectrum was scanned from 9 kHz to the 10th harmonic of the highest frequency generated
within the equipment. A PEAK detector was used except measurements near the block-edge
where a AVERAGE detector applied.

Measurement method A suitable artificial antenna or RF-connector is provided by the applicant in order to perform the

conducted measurements. Any data provided with the artificial antenna or connector, have been
taken in account in order to correct the measurement data. (typical 0.3dB for attenuation of
antenna connector)

See below tables

A call was established with settings according chapter “Parameter settings on mobile phone and
base station CMU200”

Spectrum-Analyzer settings

UE Power should be set to maximum, continuous transmission. DTX or other power saving
Mobile phone settings techniques have been disabled

The measurements were made at the low, middle and high carrier frequencies of each of the
supported operating band. Choosing three TX-carrier frequencies of the mobile phone, should be
sufficient to demonstrate compliance.

Spectrum-Analyzer settings for GSM/GPRS/E-GPRS 850 Mode

Start Stop R-BW V-BW Sweep

freq. freq. time [ﬁg] Detector

MHz MHz MHz MHz Sec.
Sweep 1 (subrange 1) 0.009 1 0.001 0.01 10 25 MaxH-PK
Sweep 1 (subrange 2) 1 30 0.1 1 5 25 MaxH-PK
Sweep 2 (subrange 1) 30 820 1 10 10 35 MaxH-PK
Sweep 2 (subrange 2) 820 1000 1 10 2 45 MaxH-PK
Sweep 2 (subrange 3) 1000 9000 1 10 100 35 MaxH-PK
Sweep 3a (Block-Edge) 823 824 0.003 0.03 70 35 MaxH-PK
Sweep 3b (Block-Edge) 823 824 0.003 0.03 70 35 MaxH-AV
Sweep 4a (Block-Edge) 849 850 0.003 0.03 70 35 MaxH-PK
Sweep 4b (Block-Edge) 849 850 0.003 0.03 70 35 MaxH-AV

Spectrum-Analyzer Settings GSM/GPRS/E-GPRS 1900 Mode
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Start Stop R-BW V-BW Sweep

freq. freq. time Att. Detector

MHz MHz MHz MHz Sec.
Sweep 1 (subrange 1) 0.009 1 0.001 0.01 10 25 MaxH-PK
Sweep 1 (subrange 2) 1 30 0.1 1 5 25 MaxH-PK
Sweep 2 (subrange 1) 30 1000 1 10 100 35 MaxH-PK
Sweep 2 (subrange 2) 1000 2500 1 10 15 35 MaxH-PK
Sweep 2 (subrange 3) 2500 19500 1 10 150 35 MaxH-PK
Sweep 3a (Block-Edge) 1849 1850 0.003 0.01 70 35 MaxH-PK
Sweep 3b (Block-Edge) 1849 1850 0.003 0.01 70 35 MaxH-AV
Sweep 4a (Block-Edge) 1910 1911 0.003 0.01 70 35 MaxH-PK
Sweep 4b (Block-Edge) 1910 1911 0.003 0.01 70 35 MaxH-AV

5.4.4. Measurement results

The results are presented below in summary form only. For more information please see each diagramm
enclosed in annex diagrams.

5.4.4.1. GSM 850: Set-up 1

TR6-0147-12-9-3a.doc

Carrier OP-
Used detector
Diagram no. Channel Fn:grl:ggcy mode Remark Result
no.
Range | No. PK | AV | QP
12.01_GSM_ 9 kHz -
RSE_L_Sweepl Low 30 MHz - E3] O O passed
12.01_GSM_ 30MHz - Carrier visible on diagram, not
RSE_L_Sweep2 Low | 128 9 GHz relevant for result = oo passed
14.01 Low 823-824 MHz Band Edge Compliance O [ O passed
12.02_GSM_ - 9 kHz -
RSE_M_Sweepl Middle 192 30 MHz ) - £ O O passed
12.02_GSM_ . 30MHz - Carrier visible on diagram, not
RSE_M_Sweep?2 Middle 9 GHz relevant for result = oo passed
12.03_GSM_ . 9 kHz -
RSE_H_Sweepl High 30 MHz - £ o | O passed
12.03_GSM_ . 30MHz - Carrier visible on diagram, not
RSE_H_Sweep2 High | 251 9 GHz relevant for result = oo passed
14.02 High 849 — 850 MHz Band-Edge compliance O x| O passed
Remark:--
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5.4.4.2. E-GPRS 850: Set-up 1

Carrier OP-
Used detector
Diagram no. Channel Frig#gegcy mode Remark Result
no.
Range | No. PK | AV | QP
12.04_EGPRS_850 9kHz -
RSE_L Sweepl | oW 30 MHz - ® | o |0} passd
12.04_EGPRS_850 30MHz - Carrier visible on diagram, not
_RSE_L_Sweep2 Low 128 9 GHz relevant for result & = = passed
14.03 Low 823-824 MHz Band Edge Compliance O [x] O passed
12.05_EGPRS_850 . 9kHz -
"RSE_M_Sweepl Middle o 30 MHz X -- [x] O O passed
12.05_EGPRS_850 Middle 30MHz - Carrier visible on diagram, not = O O assed
_RSE_M_Sweep2 9 GHz relevant for result P
12.06_EGPRS_850 . 9kHz -
_RSE_H_Sweepl High 30 MHz - ® 00 passed
12.06_EGPRS_850 . 30MHz - Carrier visible on diagram, not
_RSE_H_Sweep2 High 251 9 GHz relevant for result & = = passed
14.04 High 849 — 850 MHz Band-Edge compliance O [x] O passed
Remark:--
5.4.4.3. GSM 1900: Set-up 1
AT F OP- Used detector
Diagram no. Channel rt:ggggcy mode Remark Result
no.
Range | No. PK | AV | QP
9kHz -
10_Sweepl Low 30 MHz - OO passed
10 _PCS _RSE_ 30MHz - Carrier visible on diagram, not
19G Low 512 20 GHz relevant for result = o = passed
14.05_PCS_BE_PK 1849 — ;
- == Low Band Edge Compliance [ oo assed
L 1850 MHz ge ~ompt P
10_Sweep 1 Middle 9 Kz - - O | d passed
661 30 MHz 4
10_PCS_RSE_19G . 30MHz - Carrier visible on diagram, not
M Middle 20 GHz relevant for result = o = passed
10_PCS_RSE_30M - 9 kHz -
H High 30 MHz - [ oo passed
10_PCS_RSE_19G - 30MHz — Carrier visible on diagram, not
_H High | 810 20 GHz relevant for result o O passed
14'06—S/C:SH—BE—A High 1 911911&;'2 Band-Edge compliance O E | O passed
Remark: --
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5.4.4.4. E-GPRS 1900: Set-up 1

Carrier OP-
Used detector
Diagram no. Channel Fr?grl:gr;cy mode Remark Result
no.
Range | No. PK | AV | QP
12.10 Low 9 kHz - - O|d assed
: 30 MHz P
30MHz — Carrier visible on diagram, not
12.10_Sweep2 Low | 512 20 GHz relevant for result Oo|a passed
14.07 Low 18158042/6_& Band Edge Compliance o ag passed
12.11 Middle e - O | O passed
z
661 30MHz — 6 Carrier visible on diagram, not
12.11_Sweep2 Middle 20 GHz relevant for result 0o passed
. 9kHz -
14.09 High 30 MHz -- O | passed
- 30MHz — Carrier visible on diagram, not
1212 High | 810 20 GHz relevant for result ® o = passed
12.12_Sweep?2 High 1 9119112/';_'2 Band-Edge compliance O k| O passed

Remark: --
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5.5. RF-Parameter - Radiated out of Band RF emissions and Band Edge
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5.5.1. Test location and equipments (for reference numbers please see chapter 'List of test equipment’)

test location CETECOM Essen (Chapter. 2.2.1) [ Please see Chapter. 2.2.2 [ Please see Chapter. 2.2.3

test site 0441 EMISAR |[0487 SAR NSA 443 FAR 0347 Radio.lab.1 |O Radio.lab.2

receiver [1377 ESCS30 1001 ESS [1489 ESU 40 [1620 ESU 26

spectr. analys. |[1584 FSU 0120 FSEM 264 FSEK

antenna 608 HL 562 [x] 549 HL 025 0302 BBHA9170 (0289 CBL 6141 | 030 HFH-Z2 C477 GPS
signaling 0017 CMD65 [O323 CMD55  [0340 CMD 55

signaling 0392 MT8820A |X546 CMU 0547 CMU

power supply 463 HP3245A |O457 EA 3013A |[0459 EA 2032-50|{268 EA- 3050 0 494 AG6632A |C498 NGPE 40
otherwise 0529 6dB divider |[(1530 6dB Att. 0110 USB LWL |[1482 Filter Matrix |0 431 Near field

line voltage [ 230 V 50 Hz via public mains 060 110 V/ 60 Hz via PAS 5000

5.5.2. Requirements and limits

FCC §2.1053(a), §2.1057(a)(1), §22.917(a)(b), §24.238(a)(b)
IC RSS-132, Issue 2: 4.5.1.1, RSS-133, Issue 5: 6.5.1(a)(b)
,the power of emissions shall be attenuated below the transmitter output power (p) by at least 43+10Log(P)
Limit dB*
-> Resulting limit: -13dBm

5.5.3. Test condition and test set-up
link to test system (if used): air link
EUT-grounding ¥ none
Equipment set up table top [ floor standing
Climatic conditions Temperature: (22+3°C) Rel. humidity: (40+20)%
Test system set-up Please see chapter “Test system set-up for spurious emission measurement up to 20GHz”
The spectrum was scanned from 9 kHz to the 10th harmonic of the highest frequency generated
within the equipment. A PEAK detector was used except measurements near the block-edge
where a AVERAGE detector applied. Below described settings for spectrum-analyzer applies.
A call was established with settings according chapter “Parameter settings on mobile phone and
base stat