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CETECOM

1 Assessment

The following is in compliance with the applicable criteria specified in FCC rules Parts 2,
22 and 24 of Title 47 of the Code of Federal Regulations

Company Description Model #
Dell Inc. GSM/UMTS Mobile Phone V01B
Responsible for Testing Laboratory:
Marc Douat
2010-04-07 Compliance (Test Lab Manager)
Date Section Name Signature
Responsible for the Report:
Satya Radhakrishna
Satya Radhakrishna | am the author of this
2010-04-07  Compliance (EMC Project Engineer) document
Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Section3.

CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations 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 the CETECOM Inc USA.
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2 Administrative Data

2.1 Identification of the Testing Laboratory Issuing the EMC Test Report

Company Name: CETECOM Inc.

Department: Compliance

Address: 411 Dixon Landing Road
Milpitas, CA 95035
U.S.A.

Telephone: +1 (408) 586 6200

Fax: +1 (408) 586 6299

Responsible Test Lab Manager: | Heiko Strehlow

Responsible Project Leader: Satya Radhakrishna

2.2 Identification of the Client

Applicant’s Name: Dell Inc.
One Dell Way
Street Address: Round Rock, TX 78682
Mail stop PS4-30
City/Zip Code Round Rock, TX 78682
Country USA
Contact Person: Richard Worley
Phone No. +1-512-728-1081
Fax: +1-512-728-5278
e-mail: Richard Worley@dell.com

2.3 Identification of the Manufacturer

Same as above.
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CETECOM

3 Equipment under Test (EUT)

3.1 Specification of the Equipment under Test

Marketing Name: Aero
Model No: VOI1B
Product Type: Portable
Hardware Revision : EPR2

Software Revision :

1001210212ZEN_FBW1.4BENZ WBD 512rabbit 31895331062317640
66729122

FCC-ID: E2KV01B001

GSM 850: 824.2-848.8MHz; PCS 1900: 1850.2-1909.8MHz
Frequency:

FDD V: 826.4-846.6MHz; FDD II: 1852.4-1907.6MHz
Type(s) of Modulation: | GMSK; 8-PSK; QPSK; 16QAM

Number of channels:

GSMS850: 125 and PCS 1900: 300
FDD II: 278/ FDD V: 103

Antenna Type: Integral
Power Supply: AC, Battery
Temperature Range: -10°C to 55°C
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3.2 Identification of the Equipment Under Test (EUT)

Al Serial Number HW SW Version
# Version

1001210212ZEN_FBW1.4BENZ WBD_512rabbit

1| BZ3EAD00002597 | EPR2 3189533106231764066729122

3.3 Identification of Accessory equipment

Serial
AE # Type Manufacturer Model Number
1 USB Cable N/A N/A N/A

2 AC Adapter N/A N/A N/A
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4 Subject of Investigation

The objective of the measurements done by Cetecom Inc. was to measure the performance of the
EUT as specified by requirements listed in the following test standards:

e 47 CFR Part 2: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission Frequency allocations and radio treaty matters; general
rules and regulations.

e 47 CFR Part 22: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission subchapter B- common carrier services; Part 22- Public
mobile services

e 47 CFR Part 24: Title 47 of the Code of Federal Regulations: Chapter I-Federal
Communications Commission subchapter B- common carrier services; Part 24- Personal
communication services
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5 Measurements

5.1 RF Power Output

5.1.1 References

FCC: CFR Part 2.1046, CFR Part 22.913, CFR Part 24.232
IC: RSS 132 Section 4.4 and 6.4; RSS 133 Section 4.3

5.1.2 FCC 2.1046 Measurements required: RF power output.

Power output shall be measured at the RF output terminals when the transmitter is adjusted in
accordance with the tune-up procedure to give the values of current and voltage on circuit
elements as specified. The electrical characteristics of the radio frequency load attached to the
output terminals when this test is made shall be stated.

5.1.3 Limits:

5.1.3.1 FCC 22.913 (a) Effective radiated power limits.
The effective radiated power (ERP) of mobile transmitters must not exceed 7 Watts.

5.1.3.2 FCC 24.232 (b)(c) Power limits.

(b) Mobile/portable stations are limited to 2 Watts effective isotropic radiated power (EIRP).

(c) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms equivalent voltage. The measurement results shall
be properly adjusted for any limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain
a true peak measurement over the full bandwidth of the channel.

5.1.4 Conducted Output Power Measurement procedure

Ref: TIA-603C 2004 2.2.1 Conducted Carrier Output Power Rating

EUT 50 Q attenuator DRT

A 4

A 4

1. Connect the equipment as shown in the above diagram. A Digital RadioCommunication
Tester (DRT) is used to enable the EUT to transmit and to measure the output power.

2. Adjust the settings of the DRT to set the EUT to its maximum power at the required
channel.

3. Record the output power level measured by the DRT.
4. Correct the measured level for all losses in the RF path.
5. Measurements are to be performed with the EUT set to the low, middle and high channel

of each frequency band.
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5.1.5 Radiated Output Power Measurement procedure

Ref: TIA-603C 2004 -2.2.17.2 Effective Radiated Power (ERP) or Effective Isotropic
Radiated Power (EIRP)

Bilog or horn antenna

» Signaling EUT’s antenna

antenna i

DRT I EUT i

i Turntable i

Spectrum ! :
Analyzer | !

1. Connect the equipment as shown in the above diagram with the EUT’s antenna in a

vertical orientation.

2. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the EUT
to its maximum power at the required channel.

3. Set the spectrum analyzer to the channel frequency. Set the analyzer to measure peak
hold with the required settings.

4. Rotate the EUT 360°. Record the peak level in dBm (LVL).

5. Replace the EUT with a vertically polarized half wave dipole or known gain antenna.
The center of the antenna should be at the same location as the center of the EUT’s
antenna.

6. Connect the antenna to a signal generator with known output power and record the
path loss in dB (LOSS). LOSS = Generator Output Power (dBm) — Analyzer reading
(dBm).

7. Determine the ERP using the following equation:

ERP (dBm) = LVL (dBm) + LOSS (dB)
8. Determine the EIRP using the following equation:
EIRP (dBm) = ERP (dBm) + 2.14 (dB)
9. Measurements are to be performed with the EUT set to the low, middle and high

channel of each frequency band.
Spectrum analyzer settings: RBW=VBW=3MHz
(Note: Steps 5 and 6 above are performed prior to testing and LOSS is recorded by test
software. Steps 3, 4, 7 and 8 above are performed with test software.)
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5.1.6 RF Power Output 850MHz band

Limit: Nominal Peak Output Power < 38.45 dBm (7W)

Note: Measurement uncertainty for ERP measurements +3 dB

GSM 850: GMSK Mode

Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | ERP (dBm)
824.2 32.22 29.9
836.4 32.29 31.0
848.8 32.37 31.1
EGPRS 850: 8PSK Mode
Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | ERP (dBm)
824.2 29.36 26.065
836.4 29.21 26.577
848.8 29.03 25.679
FDD V: UMTS Mode
Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | ERP (dBm)
826.4 25.80 23.456
836.0 25.72 24.361
846.6 25.95 24.893

CETECOM
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5.1.7 RF Power Output 1900MHz band

Limit: Nominal Peak Output Power <33 dBm (2W)
PAR many not exceed 13dB

Note: Measurement uncertainty for EIRP measurements +3 dB

GSM 1900: GMSK Mode

Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | EIRP (dBm)
1850.2 30.04 30.922
1880.0 29.79 31.244
1909.8 29.41 29.384

EGPRS 1900: 8PSK Mode

Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | EIRP (dBm)
1850.2 28.02 29.670
1880.0 27.89 29.255
1909.8 27.69 27.688

FDD II: UMTS Mode

Frequency Conducted Power | Radiated Power
(MHz) Peak Power (dBm) | EIRP (dBm)
1852.4 24.94 26.261
1880.0 25.33 24.218
1907.6 24.99 23.689

CETECOM
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5.1.8 Results

CONDUCTED PEAK POWER (GSM 850) CHANNEL 128 §22.913(a)

RBW 3 MHz RF Att 50 dB
Ref Lvl VBN 3 MHz

36.4 dBm SWT 5 ms Unit dBm
36.4

Ho—4—pB—8Ffoet I YT T 3222 aBm

¥ 824 .10881864 MHz
30
25
20
15
10
5
0
-5
-10
-15
-20
-23.6

Center 824.2 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:14:47
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CONDUCTED PEAK POWER (GSM 850) CHANNEL 190 §22.913(a)

RBW 3 MHz RF Att 50 dB
Ref Lvl VBIW 3 MHz

36.4 dBm SWT 5 ms Unit dBm
36.4

oAb foet 1 YT o9 aBm

Y 836.5838378396 MHz
30
05
20
15
10
5
0
-5
-10
-15
-20
-23.6

Center 836.6 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:16:10
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CONDUCTED PEAK POWER (GSM 850) CHANNEL 251 §22.913(a)

RBW 3 MHz RF Att 50 dB
Ref Lvl VBW 3 MHz

36.4 dBm SWT 5 ms Unit dBm
36.4

o A—pE—offeet q YT ] 32137 dBm

v 8486.83018036 MHz
30
25
20
15
10
5
0
-5
-10
-15
-20
-23.6

Center 848.8 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:17:42
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CONDUCTED PEAK POWER (EGPRS 850) CHANNEL 128 §22.913(a)

RBW 3 MHz RF Att 40 dB
Ref Lvl VBW 3 MHz

35 dBm SWT 5 ms Unit dBm
35

16.4 gB Offse¢t Y1 l[T1] 29].36 dBm

30 j 824 .1833973396 MH=z
25
20
15
10
5
0
-5
-10
-15
-20
-25

Center 824.2 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:25:24
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CONDUCTED PEAK POWER (EGPRS 850) CHANNEL 190 §22.913(a)

RBW 3 MHz RF Att 40 dB
Ref Lvl VBW 3 MHz

35 dBm SWT 5 ms Unit dBm
35

16.4 gB Offse¢t Y1 l[T1] 29[.21 dBm

30 1 836.5438891880 MH=z
25
20
15
10
51
0
-5
-10
-15
-20
-25

Center 836.6 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:23:28
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CONDUCTED PEAK POWER (EGPRS 850) CHANNEL 251 §22.913(a)

RBW 3 MHz RF Att 40 dB
Ref Lvl VBW 3 MHz

35 dBm SWT 5 ms Unit dBm
35

16.4 gB Offse¢t Y1 l[T1] 290.03 dBm

30 848.83006012 MHz

y

25
20
15
10
3
0
-5
-10
-15
-20
-25

Center 848.8 MHz 1 MHz~ Span 10 MHz

Date: 26.JAN. 2010 12:21:40
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CONDUCTED PEAK POWER (UMTS FDDS) CHANNEL 4132 §22.913(a)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 25.80 dBm

Ref 30 dBm *Att 20 dB SWT 2.5 ms 826.592307692 MHz

30 Offget 16,5 dB

1
JENUNDOUIEE I, SN

-25 e

/ T
ﬁ./ \\ LVL

—15

—10

—-10

-20

Center 826.4 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:28:15
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CONDUCTED PEAK POWER (UMTS FDDS) CHANNEL 4183 §22.913(a)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 25.72 dBm

Ref 30 dBm *Att 20 dB SWT 2.5 ms 836.119230769 MHz

30 Offget 16,5 dB

o5 /M— N*‘\\w
:jg:f ‘v\,\ LVL

—15

—10

—-10

-20

Center 836.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:29:04
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CONDUCTED PEAK POWER (UMTS FDDS) CHANNEL 4233 §22.913(a)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 25.95 dBm

Ref 30 dBm *Att 20 dB SWT 2.5 ms 846.103205128 MHz

30 Offget 16,5 dB

Y
o5

R
MAXH :30// \\\ "

—15

[y
T

—10

—-10

-20

Center 846.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:30:13



Test Report #: EMC_001 09003 FCC22 24 ct rECOM b

Date of Report: ~ 2010-04-07 Page 22 of 163

CONDUCTED PEAK POWER (PCS-1900) CHANNEL 512 §24.232(b)

% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 30.04 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.850135897 GHz

Offgset 16./5 dB 1

] T
" .
Ve

~0

—30

—-10

-20 3DB

—-30

—-50

—-60

Center 1.8502 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 11:07:25
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CONDUCTED PEAK POWER (PCS-1900) CHANNEL 661 §24.232(b)

% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 30.04 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.850135897 GHz

Offgset 16./5 dB 1

] T
" .
Ve

~0

—30

—-10

-20 3DB

—-30

—-50

—-60

Center 1.8502 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 11:07:14
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CONDUCTED PEAK POWER (PCS-1900) CHANNEL 810 §24.232(b)

% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 29.41 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.909832051 GHz

Offset 16,5 dB L

] T
mE 20

VIEW
LVL
y
[0}

—-10

—30

-20 3DB

—-30

—-50

—-60

Center 1.9098 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 11:07:50
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CONDUCTED PEAK POWER (EGPRS 1900) CHANNEL 512 §24.232(b)
% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 28.02 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.850055769 GHz

Offset 16,5 dB
—30

S |20
1 PK] 7

LVL
—10

e

—-10

—-20

—-30

—-50

—-60

Center 1.8502 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 13:42:40
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CONDUCTED PEAK POWER (EGPRS 1900) CHANNEL 661 §24.232(b)

% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 27.89 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.880016026 GHz

Offset 16,5 dB
—30

//_,,/-” ww\\
0 " hN

» // \ LvL
d

Fad

—-10

—-20

—-30

—-50

—-60

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 13:43:14
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CONDUCTED PEAK POWER (EGPRS 1900) CHANNEL 810 §24.232(b)

% *RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 27.69 dBm

Ref 35 dBm Att 45 dB SWT 2.5 ms 1.909575641 GHz

Offset 16,5 dB
—30

M \\W

-20 //” P
LVL
ic//// \

Vi

—-10

—-20

—-30

—-50

—-60

Center 1.9098 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 13:43:40
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CONDUCTED PEAK POWER (UMTS FDD2) CHANNEL 9262 §24.232(b)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 24.94 dBm

Ref 27 dBm *Att 20 dB SWT 2.5 ms 1.851005769 GHz

- Offset 16,5 dB v
— La— N U | v
pv——e TST oS R

[ ——
T A

—15

LVL

—10

—-10

L _15

—-20

Center 1.8524 GHz 1 MHz/ Span 10 MHz
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CONDUCTED PEAK POWER (UMTS FDD2) CHANNEL 9400 §24.232(b)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 25.33 dBm

Ref 27 dBm *Att 20 dB SWT 2.5 ms 1.879342949 GHz

Offset 16,5 dB Y

|25 Mu}”NMAN,AJvauﬁ_hV AR \“W\\NMx )
)l R N e

20 e
VIEW

—15

LVL

—10

—-10

L _15

—-20

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:47:46
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CONDUCTED PEAK POWER (UMTS FDD2) CHANNEL 9538 §24.232(b)

% *RBW 5 MHz Marker 1 [T1 ]
“VBW 10 MHz 24.99 dBm

Ref 27 dBm *Att 20 dB SWT 2.5 ms 1.907135256 GHz

Offget 16,5 dB
—25 WMAAA—M&MM Y.} ~

P \\N
MAXH j(j’/j \\'\\\

—15

[y
T

LVL

—10

—-10

L _15

—-20

Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:48:45
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EIRP (GSM 850) CHANNEL 128 §22.913(a)

ERP L

ERP 850 L

35
34

32 24106212 MHIZ
29-8

30 . A

28

26

22

.

20

18

Level in dBm
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14
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10

2 1

L A Ll L4 | P l ] l
IS T 1 M [
819 820 822 824 826 828 830 832
Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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EIRP (GSM 850) CHANNEL 190 §22.913(a)

ERP_M

ERP 850 M

CETECOM

35

34

8361671343 MHZz

30.959 dB
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30
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Level in dBm
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) |l|1| . | lI
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Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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EIRP (GSM 850) CHANNEL 251 §22.913(a)
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MaxPeak-ClearWrite MaxPeak-MaxHold
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EIRP (EGPRS 850) CHANNEL 128 §22.913(a)
ERPF 250 L
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Level in dBm
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EIRP (EGPRS 850) CHANNEL 190 §22.913(a)
ERP 850 M

35
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32
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836.350701 MHz
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MaxPeak-ClearWrite MaxPeak-MaxHold
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EIRP (EGPRS 850) CHANNEL 251 §22.913(a)
ERF 850 H

Level in dBm

842 844 346 a4a a50 552 854 855
Frequency in MHz

MaxPeak-CleariWrite MaxPeak-MaxHald
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EIRP (UMTS FDDS) CHANNEL 4132 §22.913(a)

EMl Swimep(1) 141

EMI Sweep(1)
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Freguency in MHz

s P Ot s P e e
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EIRP (UMTS FDDS) CHANNEL 4183 §22.913(a)

EMl Swimep(1) 141

EMI Sweep(1)

ERF 850 M
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EIRP (UMTS FDDS) CHANNEL 4233 §22.913(a)
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EIRP (PCS-1900) CHANNEL 512 §24.232(b)
EIRP 1900 L
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MaxPeak-ClearWrite MaxPeak-MaxHold
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EIRP (PCS-1900) CHANNEL 661 §24.232(b)
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EIRP (PCS-1900) CHANNEL 810 §24.232(b)

Level in dBm
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EIRP (EGPRS 1900) CHANNEL 512 §24.232(b)
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EIRP (EGPRS 1900) CHANNEL 661 §24.232(b)
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EIRP (EGPRS 1900) CHANNEL 810 §24.232(b)
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EIRP (UMTS FDD2) CHANNEL 9262 §24.232(b)

Level in dBm

EIRF 1000 L

A froeeee R promeee P TEBZEHIREY Ghz : : : :

287 N SO SO S c .k NONONR SN R S

B [ et S B . T H T """" S - H

25__ ....... [ —— [ — FEpp— .E ......... E\. ....... 1'\......:.'.2 ....... é ..... [EEEEEE .E ........ [ — Hmmeaaa s
.- ......... ey .."'il\l.uleml,Lu,J,.n WA e T +llhll J.J.ll'.l T 4

A
------------ .---------r--------r‘---w,,,«-.
H : (1

MaxPeak-CleariVitz

1848

1350 1852 1854 1856 1858
Frequency in MHz

MaxPeak-MaxHald



Test Report #:
Date of Report:

2010-04-07 Page 47 of 163

EMC _001_09003_FCC22_24 CE TECOM b
S — =

EIRP (UMTS FDD2) CHANNEL 9400 §24.232(b)

Level in dBm

EIRP 1900 M

TR TN BN o Aciac it NN NS O S
) N SN SO 2211 LI SO B B—
= ' v ! ;

L A :
: s

MaxPeak-Cleaniritz

Frequency in MHz

MaxPeak-MaxHald



Test Report #: EMC 001 09003 FCC22 24 CE rECOM b
M_;.,.-_

Date of Report: ~ 2010-04-07 Page 48 of 163

EIRP (UMTS FDD2) CHANNEL 9538 §24.232(b)

EIRF 1900 H

: 1907184360 bz .
- - 23689 0B - -

""" " '"':'_.,_'r;_dp:.

Level in dBm

1208 1810 1812 1814 1915
Frequency in MHz

MaxPeak-Clearirte MaxPeak-MaxHolz



Test Report #: EMC 001 09003 FCC22 24 CE rECOM b
W,-.,.-_

Date of Report: ~ 2010-04-07 Page 49 of 163

5.2 Occupied Bandwidth/Emission Bandwidth

5.2.1 References

FCC: CFR Part 2.1049, CFR Part 22.917, CFR Part 24.238
IC: RSS 132 Section 4.2; RSS 133 Section 6.5

5.2.2 FCC 2.1049 Measurements required: Occupied bandwidth

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean
power radiated by a given emission shall be measured under the following conditions as
applicable.

(h) Transmitters employing digital modulation techniques-when modulated by an input signal
such that its amplitude and symbol rate represent the maximum rated conditions under which the
equipment will be operated.

5.2.3 Occupied / Emission bandwidth measurement procedure

DRT RF splitter / Spectrum
combiner analyzer
EUT 50 Q
attenuator

—_—

Connect the equipment as shown in the above diagram.

2. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the EUT to its
maximum power at the required channel.

3. Set the spectrum analyzer to measure the 99% (-20 dB) occupied bandwidth. Record the
value.

4. Set the spectrum analyzer to measure the 99.5% (-26 dB) emission bandwidth. Record the
value.

5. Measurements are to be performed with the EUT set to the low, middle and high channel
of each frequency band.

Spectrum analyzer settings: Measurement bandwidth of atleast 1% of the occupied

bandwidth.
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CETECOM

5.2.4 Occupied/Emission Bandwidth- 850 MHz band

GSM 850: GMSK Mode
Fr(;‘}';fz';cy 99% Occupied Bandwidth (kHz) -26dBc Bandwidth (kHz)
824.2 239.82 310.54
836.4 239.82 307.46
848.8 236.75 310.54
EGPRS 850: 8PSK Mode
Fr&‘}‘;lezn)cy 99% Occupied Bandwidth (kHz) -26dBc Bandwidth (kHz)
824.2 233.67 301.32
836.4 239.82 313.61
848.8 236.75 301.32
FDD V: UMTS Mode
Fr(;‘}';fz';cy 99% Occupied Bandwidth (MHz) -26dBc Bandwidth (MHz)
826.4 4.18 4.79
836.0 4.15 4.74
846.6 4.13 476
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5.2.5 Occupied/Emission Bandwidth- 1900 MHz band

GSM 1900: GMSK Mode
Fr(;‘}';fz';cy 99% Occupied Bandwidth (kHz) -26dBc Bandwidth (kHz)
1850.2 238.78 299.68
1880.0 241.99 290.06
1909.8 238.78 294.87
EGPRS 1900: 8PSK Mode
Fr&‘}‘;lezn)cy 99% Occupied Bandwidth (kHz) -26dBc Bandwidth (kHz)
1850.2 237.18 293.27
1880.0 237.18 307.69
1909.8 238.78 307.69
FDD II: UMTS Mode
Fr(;‘}';fz';cy 99% Occupied Bandwidth (MHz) -26dBc Bandwidth (MHz)
1852.4 4.18 4.74
1880.0 4.15 4.74
1907.6 4.15 4.74
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5.2.6 Results

Occupied band Width GSM850 MHz Channel 128 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBW 10 kHz
30 dBm SWT 155 ms Unit dBm
30 4
16.4 B Offs¢t V| vYiliT11)] 27.69 dBm
824 .18823B873 MHz
50 OPH 239 .82264529 kHz
VT [T1] 11].98 dBm
Ti T2 824 .08162600 MHz
" Y Y vTq [T1] 11.85 dBm
824 .32144B65 MHz
0
-10
-20
-30
40 | |
-50
Center 824.2 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN. 2010 13:00:18
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Occupied band Width GSM850 MHz Channel 190 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBW 10 kHz
30 dBm SWT 155 ms Unit dBm
30 .
16.4 gB Offsét v Y1 l[T1] 27.40 dBm
836.623820817 MHz
50 OPH 239.82264529 kHz
VT [T1] 11.37 dBm
1 T2 836.48162600 MHz
" v Y vTd [T1) 12(. 14 dBm
836.72144B865 MHz
0
-10
-20
-30
40 ¥ b |
-50
Center 836.6 MHz 153.425 kHz~ Span 1.53425 MHz

Date: 26.JAN.2010 13:08:15
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Occupied band Width GSM850 MHz Channel 251 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBIW 10 kHz
30 dBm SWT 155 ms Unit dBm
30 .
16.4 @B Offs¢t v Y1 l[T1] 27.26 dBm
848.78308843 MHz
50 OPH 236. 74799598 kHz
VT [T1] 13].02 dBm
. T2 84s.68162600 MHz
. Y VT4 1T1) 12.28 dBm
848.91837400 MHz
0
-10
-20
-30
40 1Y
-50
Center 848.8 MHz 153.425 kHz~ Span 1.53425 MHz

Date: 26.JAN.2010 13:12:30
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Occupied band Width GSM850 MHz Channel 128 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBIW 10 kHz
25 dBm SWT 155 ms Unit dBm
25
16.4 @B Of fsgt 1 vilrT1) 20|. 44 dBm
v
20 Ti B4 225 I3@5 2 TRz
OFH 233.67334B68 kHz
VT [T1] 5.65 dBm
10 h 89486475055
v T2 VT4 [T1] 4.27 dBm
\
824 .31837400 MHz
0
-10
-20
-30
40 N1 |
50—
-55
Center 824.2 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN.2010 12:56:57
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Occupied band Width GSM850 MHz Channel 190 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBW 10 kHz
25 dBm SWT 155 ms Unit dBm
25 T
16.4 gB Offse¢t v Y1 l[T1] 211.52 dBm
20 536 55829P 23 TIFZ
OPH 239.82264[29 kHz
VT [T1] 5(.39 dBm
10 8364862680t
e, T2 VT4 [T1] 4.14 dBm
¥ 836.72144865 MHz
0
-10
-20
-30
_4D L
-50 -
-55
Center 836.6 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN. 2010 12:54:25
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Occupied band Width GSM850 MHz Channel 251 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBW 10 kHz
25 dBm SWT 155 ms Unit dBm
25
16.4 dB Offset 1 Y1 l[T1] 20l.41 dBm
v
20 B8 775940 T3 TFZ
OPH 236.74789599 kHz
VT [T1] o.41 dBm
10 8486862680t
L hs VT4 [T1) 3.25 dBm
v 848.91837400 MHz
0
-10
-20
-30
_40 A
B {y] ka7 -
-55
Center 848.8 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN.2010 12:50:59
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Occupied band Width UMTS FDDS Channel 4132

% *RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 16.28 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 826.383974359 MHz
Offgset 16/5 dB OBW |4.182692308 MHz
20 1 femp T ET1 O8W3}

M 4.57 dBm
M"W\'\}” WMJMWA\ 824.316666667 MHz

—10 = T2 Temp |2 [T OBW]
MIEH 5.55 dBm
LVL
. 828.499354974 MHz

B | |
LV N,
My v% 30B

—-50

—-60

—-70

Center 826.4 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:12:20
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Occupied band Width UMTS FDDS Channel 4183

% *RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 14.91 dBm
Ref 25 dBm “Att 20 dB SWT 5 ms 838.058333333 MHz
Offgset 16]5 dB OBW [4.15064]026 MHz
20 1 femp T ET1 O8W3}
6.38 dBm
WWWWM 834.516666667 MHz
-10 +ia
I 2 Temp |2 [TT oWl
VIEW .40 dBm
i LVL
838.667307692 MHZ

/ \\
. MW \/\MM

—-50

—-60

—-70

Center 836.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:14:52
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Occupied band Width UMTS FDDS Channel 4233

% *RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 15.20 dBm
Ref 25 dBm “Att 20 dB SWT 5 ms 848.074358974 MHz
Offset 165 dB OBW [4.134615385 MHz
20 1 femp T ET1 O8W3}
.30 dBm
WWMMWWM 844.516666667 MHz
-10 :
T Temp [2 LTI OBW]
VIEW 2 3.30 dBm
LVL
848.651282051 MHz

/ \
W\/ \
i Y k|-

—-50

—-60

—-70

Center 846.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:23:34
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Occupied band Width PCS1900 MHz Channel 512 GSM

@ *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 25.10 dBm
Ref 31.5 dBm Att 20 dB SWT 40 ms 1.850222436 GHz
30 Offset 165 dB 1 OBW238-7820531282 kH
Temp |1 [T1 OBW]
9. A
20 | 4w ALM. 67 dem I8
VU v \J 1.850079808 GHz
Temp |2 [T1 OBW]
_— J NT2 $.63 dBm

—10 LVL
/\f( \ 1.850318590 GHz
O A "

{ ,
—-30

—-50

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:42:33
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Occupied band Width PCS1900 MHz Channel 661 GSM

% *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 23.09 dBm
Ref 31.5 dBm Att 20 dB SWT 40 ms 1.879963141 GHz
30 Offset 165 dB OBW241 987179487 kH
1 Temp |1 [T1 OBW]
- A
, Iﬂw\-ﬂ g.18 dem|EM

20 LA | 1.879879808 GHz
Temp |2 [T1 OHW]
VIEW T2 d
" 713 X 9.21 dém|
/j’ V‘\L 1.880121795 GHz
—O- I
L _10 A(‘fr \

P w
Nm U,

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:40:45
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Occupied band Width PCS1900 MHz Channel 810 GSM

@ *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 23.24 dBm
Ref 31.5 dBm Att 20 dB SWT 40 ms 1.909832051 GHz
30 Offset 1675 dB OBW238-782053282 kH
1 Temp |1 [T1 OBW]
v
50 h .I\‘, Ly g, 1¢-39 dBm
Vr" W V 1.909681410 GHz
Af“/ vlr/\;“ Temp |2 [T1 OBW]
_— ;ﬁ W 6.67 dBm

—10 f LVL
/f' (K\ 1.909920192 GHz

Lo / \

10 .

Y "
R .
a7 W by

—-50

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:39:34
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Occupied band Width PCS1900 MHz Channel 512 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 19.21 dBm
Ref 27 dBm Att 20 dB SWT 40 ms 1.850200000 GHz
Offgset 16/5 dB OBW237.179484180 kHz

o0 Temp |1 [T1 OBW]

3.65 dBm
1.850083013 GHz
10 Temp |2 [T1 OBW]

VIEW T T2 4.14 dBm
LVL
1.85032(0192 GHz
0

—-60

—-70

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:49:17
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Occupied band Width PCS1900 MHz Channel 661 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz 18.96 dBm
Ref 27 dBm Att 20 dB SWT 40 ms 1.880033654 GHz
Offset 16.5 dB 0BW237.179487179 kHz
1 Temp |1 [T1 OBW]
20
3.71 dBm
W 1.879881410 GHz
| 10 l‘1 A Temp [2 [T1 OBW]
MIEW " T 3.18 dBm
LVL
\i 1.880118590 GHz

B [ o
w0 I

2

—-60

—-70

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:46:55
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Occupied band Width PCS1900 MHz Channel 810 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz 19.05 dBm
Ref 27 dBm Att 20 dB SWT 40 ms 1.909830449 GHz
off$et 16.5 dB 0BW238 782051282 kHz
1

| 50 Temp |1 [T1 OBW]

1.77 dBm
W 1.909683013 GHz
| 10 " s Temp |2 [T1 OBW]

W
'bﬂ “l T2 3.51 dBm

T LVL
1.909921795 GHz

B ] Wy,
M‘WW WV\M

—-60

=

—-70

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:46:14
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Occupied band Width UMTS FDD2 Channel 9262

% *RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 13.58 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 1.851214103 GHz
Offgset 16/5 dB OBW |4.182692308 MHz
20 femp T ET1 O8W3}

1 3.24 dBm
v 4 WA AL oo i, 1.850300641 GHz
—10 i/ W oA Temp [2 [TT OBW]
VIEW ’J] W‘NTz 34 24 dBm
\E LVL

o 1.854483333 GHz
| _10 //f \\
20 A

v [
LMMN

Wl g

—-50

—-60

—-70

Center 1.8524 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:34:00
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Occupied band Width UMTS FDD2 Channel 9400

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.27 dBm

Ref 25 dBm *Att 20 dB SWT 5 ms 1.907279487 GHz

Offgset 16/5 dB OBW |4.150641026 MHz
20 femp T ET1 O8W3}

4.40 dBm

1

A 4
10 Ay sy, | 10005529002 Gz
;5(\’ vL\\Tz P2 T 1

WE /7 4.57 dBm
LVL

1.909683333 GHz
L _20 / \

—-50

—-60

—-70

Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:32:38
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Occupied band Width UMTS FDD2 Channel 9538

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.27 dBm

Ref 25 dBm *Att 20 dB SWT 5 ms 1.907279487 GHz

Offgset 16/5 dB OBW |4.150641026 MHz
20 femp T ET1 O8W3}

4.40 dBm

1

A 4
10 Ay sy, | 10005529002 Gz
;5(\’ vL\\Tz P2 T 1

WE /7 4.57 dBm
LVL

1.909683333 GHz
L _20 / \

—-50

—-60

—-70

Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:32:38
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Emission band Width GSM850 MHz Channel 128 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBW 10 kHz
30 dBm SWT 155 ms Unit dBm
30 4
16.4 gB Offse¢t \{ vYiliT1] 27.69 dBm
824 .18923B73 MHz
50 ndj 26(.00 dB
BW 310.53957816 kHz
VT1 [T1] 11.92 dBm
0 824.04473021 MHz
VT4 [T1] 11.33 dBm
824 .355268373 MHz
T 12
Y 7
0
-10
-20
-30
_40 ||
-50
Center 824.2 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN. 2010 13:01:47
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Emission band Width GSM850 MHz Channel 190 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBW 10 kHz
30 dBm SWT 155 ms Unit dBm
30 .
16.4 @B Offs¢t v Y1 l[T1] 27.40 dBm
836.628200817 MHz
50 ndH 26[.00 dB
BW 307.46482[886 kHz
VT [T1] 0].52 dBm
0 836.44473021 MHz
V19 [T1] 0].99 dBm
836.75219614 MHz
T TP
\4
0 Y
-10
-20
-30
_40 ¥ b
-50
Center 836.6 MHz 153.425 kHz~ Span 1.53425 MHz

Date: 26.JAN. 2010 13:07:37
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Emission band Width GSM850 MHz Channel 251 GSM

RBW 5 kHz RF Att 40 dB
Ref Lvl VBN 10 kHz
30 dBm SWT 155 ms Unit dBm
30 .
16.4 @B Offs¢t v Y1 l[T1] 27.26 dBm
848.78308B843 MHz
50 ndf 26].00 dB
BIW 310.53857816 kHz
VT [T1] -0[.26 dBm
0 848.64473021 MHz
V19 [T1] 11.33 dBm
848.955268 73 MHz
T2
Th v
0
-10
-20
-30
_40 A,
-50
Center 848.8 MHz 153.425 kHz~ Span 1.53425 MHz

Date: 26.JAN.2010 13:13:59
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Emission band Width GSM850 MHz Channel 128 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBN 10 kHz
25 dBm SWT 155 ms Unit dBm
25 T
16.4 @B Offs¢t v Y1 l[T1] 211.67 dBm
20 ™ St TEI23E 73 Tz
ndf 26|.00 dB
BIW 3011.31563126 kHz
10 47 =S 5—dBm
824 .05087851 MHz
VT4 [T1] -4{.10 dBm
0 824 35219544 MY
11 TP
Vv Y
-10
-20
-30
40 e
-50
-55
Center 824.2 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN.2010 12:44:04
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Emission band Width GSM850 MHz Channel 190 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBN 10 kHz
25 dBm SWT 155 ms Unit dBm
25
16.4 @B Offs¢t Y1 l[T1] 20l.64 dBm
y
20 536 B07S8E52 Tz
ndf 26|.00 dB
BIW 313.61422B46 kHz
10 47 =373 —dBm
836.44473021 MHz
VT4 [T1] -5(.89 dBm
0 836-—/50344 44 M4
Tt
y 12
Y
-10
-20
-30
40
50 A
-55
Center 836.6 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN. 2010 12:4B6:33
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Emission band Width GSM850 MHz Channel 251 EGPRS

RBW 5 kHz RF Att 30 dB
Ref Lvl VBN 10 kHz
25 dBm SWT 155 ms Unit dBm
25
16.4 @B Offs¢t 1 Y1 l[T1] 20l.41 dBm
v
20 B8 77590 T3 Tz
ndf 26|.00 dB
BIW 3011.31563126 kHz
10 47 =5—=t—dBm
848.65087851 MHz
VT4 [T1] -5[.96 dBm
0 849 95219544 MY
T TP
4 ¥
-10
-20
-30
_40 A
B {y] ka7 -
-55
Center 848.8 MHz 153.425 kHz/ Span 1.53425 MHz

Date: 26.JAN. 2010 12:48:32
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Emission band Width UMTS FDD5 Channel 4132

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 KkHz 14.91 dBm
Ref 25 dBm “Att 20 dB SWT 5 ms 827.025000000 MHz
offfet 16]5 dB ndB [TL] 26.00 dB
720 BW 479100090067 ViF
1
MJ‘\;\M\]\AW Temp |1 [T1 ndB]
/N"”W ”""“"/\A,\ ~11.89 dBm
~10 823.006153846 WAz
VIEW
-
emp |2 [T1 ndB] UL
~11.25 dBm

o J \r 878.787820513 MHz
2
10 71
—-20 ™
v v A
WM WA\AH. [P |

—-50

—-60

—-70

Center 826.4 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:02:12
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Emission band Width UMTS FDD5 Channel 4183

@ *RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 14.70 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 835.093589744 MHz
Offset 16 /5 dB ndB [T1] 26.00 dB
—20 1 B A TA3S589 744 MH
Temp |1 [T1 ndB]
,)RW”*«PWW'\J\AWMM -11.08 dBm
10 J'VJ‘ V\\ 834228205128 Wz
Temp (2 [T1 ndB]
/,/ V\w ~11.35 dBm|"""

8.971794872 MHz

L L
| I
e \ Mﬂ\\N \/\Nm o

—-50

—-60

—-70

Center 836.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:16:35
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Emission band Width UMTS FDD5 Channel 4233

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 KkHz 16.49 dBm
Ref 25 dBm “Att 20 dB SWT 5 ms 846.600000000 MHz
offfet 16]5 dB ndB [T1] 26.00 dB
720 - BW 4709019560 VA
Y
Temp |1 [T1 ndB]
WW MW’\W 4 73 dBm
10 ! 844212179487 WAz
MAXH
-
emp |2 [T1 ndB] UL
-9.44 dBm

-0
848.971794872 MHz
1 T2
10

|
) u M,

—-50

—-60

—-70

Center 846.6 MHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 15:22:47
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Emission band Width PCS1900 MHz Channel 512 GSM

% “RBW 5 KHz Marker 1 [T1 ]
“VBW 10 KHz 24.22 dBm
Ref 35 dBm Att 45 dB SWT 40 ms 1.850225641 GHz
Off$et 16]5 dB ndB [T1] 26.00 dB
730 BW IJI9 .07 3457 IToU kl"
L Temp |1 [T1 ndB]
A L ~1.73 dBm
-20 Mu ku\\J T-850046154 GHZ
Temp (2 [T1 ndB]
k\l ~¢.82 dem|""

10 A
1.850344833 GHz
T T2
0 ]

B i/ iy |
I / \‘\.v\. _
&4 AT

—-50

—-60

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:11:47
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Emission band Width PCS1900 MHz Channel 661 GSM

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz 24.46 dBm

Ref 31.5 dBm Att 40 dB SWT 40 ms 1.880020833 GHz

30 Offset 1675 dB mdB—fTi3 06 dB
BW 290.064102564 kHz

7
n {‘\VM Temp |1 [T1 ndB]
20 PV

WA —4.47 dBm
1.879857372 GHz
MIEY N Temp (2 [T1 ndB]
-0 -1.73 dBm
/ \/‘\‘ 1.880147436 GHz
Lo 1 "
[ \

LVL

f Y
MW’VN MM MWJMM

—-50

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:41:31
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Emission band Width PCS1900 MHz Channel 810 GSM

@ *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 25.70 dBm
Ref 31.5 dBm Att 40 dB SWT 40 ms 1.909791987 GHz
30 Offset 1675 dB il mdB—fTi3 06 dB
/@ BW 294.871794872 kHz
A
0 Ia A\‘A Temp |1 [T1 ndB] [ A ]
W v Q-38 dBm
1.909654564 GHz
MIEY J‘ \I'L Temp (2 [T1 ndB]

—10 LVL
1.23 dBm
T T2 1.909947436 GHz
o} /j \\
—-10

e

—-50

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 11:37:30
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Emission band Width PCS1900 MHz Channel 512 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz 20.67 dBm

Ref 27 dBm Att 40 dB SWT 40 ms 1.850214423 GHz

Offset 16,5 dB 1 ndB [[T1] 26.00 dB

BW 293.26923()769 kHz

Temp |1 [T1 ndB]
-5.84 dBm

1.85005%769 GHz

Temp (2 [T1 ndB]

-4 .99 dBm

Q033 CH
FOSS T

LVL

iRy

—-60

—-70

Center 1.8502 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:48:38
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Emission band Width PCS1900 MHz Channel 661 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz 18.96 dBm
Ref 27 dBm Att 40 dB SWT 40 ms 1.879977564 GHz
off$et 16.5 dB ndB [T1] 26.00 dB
1 BW 307.692307692 kHz

—20
Temp |1 [T1 ndB]
-6.87 dBm
10 | 1.879847756 GHz

v
MIEY r\ll" w Temp (2 [T1 ndB]
] LVL
.00 dBm

585440 GH
S H

L .
N hals VAW

—-50

—-60

—-70

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:47:33
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Emission band Width PCS1900 MHz Channel 810 EGPRS

@ *RBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 17 .48 dBm
Ref 27 dBm Att 40 dB SWT 40 ms 1.909779167 GHz
Offset 16 /5 dB ndB [T1] 26.00 dB
1 BW 307.692307692 kHz
20
Temp |1 [T1 ndB]
'\V\/‘\\)I/\‘ -9.09 dBm
| 10 , 1.909649359 GHz
MIEW w \’L Temp |2 [T1 ndB] UL
]\ﬂ/ 1\ -11.06 dBm
o ) wh 909957051 GH

/ \

L Y
it T

—-60

—-70

Center 1.9098 GHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 13:45:26
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Emission band Width UMTS FDD2 Channel 9262

% “RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz 13.21 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 1.850941667 GHz
Offset 16,5 dB ndB [T1] 26.00 dB
—20 BW 4743009744 VA
1 Temp |1 [T1 ndB]
-12.33 dB
10 AP g, 133 aen
#f w\\ 1_.850028205 GHz
VIEW
T
emp |2 [T1 ndB] UL
-13.10 dBm

!
7/ \ 1.854771795 GHz
1 io

! Vi
A...ANW M‘ L

—-50

—-60

—-70

Center 1.8524 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:29:29
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Emission band Width UMTS FDD2 Channel 9400

% “RBW 50 KkHz Marker 1 [T1 ]
*VBW 100 kHz 13.13 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 1.878798077 GHz
Offset 16,5 dB ndB [T1] 26.00 dB
—20 BW 4709019560 VA
1 Temp |1 [T1 ndB]

-12.95 dBm

.Mfwmwwbl\wh

~10 /\w V\\ 1.877628205 GHz
2

Temp [T1 ndB]

-13.23 dBm

\ 1.882387821 GHz
T2

LVL

i

—-50

gééh
w
o
@

—-60

—-70

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:30:59
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Emission band Width UMTS FDD2 Channel 9538

% “RBW 50 KkHz Marker 1 [T1 ]
*VBW 100 kHz 13.13 dBm
Ref 25 dBm *Att 20 dB SWT 5 ms 1.878798077 GHz
Offset 16,5 dB ndB [T1] 26.00 dB
—20 BW 4709019560 VA
1 Temp |1 [T1 ndB]

-12.95 dBm

.Mfwmwwbl\wh

~10 /\w V\\ 1.877628205 GHz
2

Temp [T1 ndB]

-13.23 dBm

\ 1.882387821 GHz
T2

LVL

i

—-50

gééh
w
o
@

—-60

—-70

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 4.FEB.2010 14:30:59
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5.3 Frequency Stability

5.3.1 References

FCC: CFR Part 2.1055, CFR Part 22.355, CFR Part 24.235
IC: RSS 132 Section 4.3 and 6.3; RSS 133 Section 4.2

5.3.2 Limits

For Hand carried battery powered equipment:

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
24.235/22.355 Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block.

As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be
specified by the manufacturer. This transceiver is specified to operate with an input voltage of
between 3.55VDC and 4.15VDC, with a nominal voltage of 3.8VDC. Operation above or below
these voltage limits is prohibited by transceiver software in order to prevent improper operation
as well as to protect components from overstress. For the purposes of measuring frequency
stability these voltage limits are to be used.

For equipment powered by primary supply voltage:

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
24.235/22.355 Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block.

For this EUT section 2.1055(d)(1) applies. This requires to vary primary supply voltage from 85
to 115 percent of the nominal value for other than hand carried battery equipment.

Method of Measurement:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to
make measurements with the EUT in a “call mode”. This is accomplished with the use of R&S
CMU 200 Universal Radio Communication Tester.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30 C.

3. With the EUT, powered via nominal voltage, connected to the CMU 200 and in a simulated
call on mid channel (190 for GSM 850 & 4183 for FDD5 & 661 for PCS1900 & 9400 for
FDD?2), measure the carrier frequency. These measurements should be made within 2 minutes of
powering up the EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10 C increments from -30 C to +50 C. Allow at least 1 1/2
hours at each temperature, un-powered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Re-measure carrier
frequency at low and high voltage. Pause at nominal voltage for 1 1/2 hours un-powered, to allow
any self-heating to stabilize, before continuing.
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6. Subject the EUT to overnight soak at +50 C.

7. With the EUT, powered via nominal voltage, connected to the CMU 200 and in a simulated
call on mid channel (190 for GSM 850 & 4183 for FDD5 & 661 for PCS1900 & 9400 for
FDD?2), measure the carrier frequency. These measurements should be made within 2 minutes of
powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 C increments from +50 C to -30 C. Allow at least 1 1/2
hours at each temperature, un-powered, before making measurements.

9. At all temperature levels hold the temperature to +/- 0.5 C during the measurement procedure.
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5.3.3 Test Results Frequency Stability (GSM-850): Channel 190 (836.6 MHz)

Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
Low V: 3.23 2 0.0024
High V: 4.37 -10 -0.0120

§2.1055 (a)(1) AFC FREQ ERROR vs. TEMPERATURE

Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)

-30 -9 -0.0108
-20 -11 -0.0132
-10 -11 -0.0132

0 -13 -0.0155
+10 -13 -0.0155
+20 -16 -0.0191
+30 -11 -0.0132
+40 -11 -0.0132
+50 -15 -0.0180

§2.1055 (b)(2) Battery end point

Battery End Point
(VDC)

Frequency Error (Hz) Frequency Error (ppm)

3.21 -12 -0.0143
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5.3.4 Test Results Frequency Stability (GSM-1900): Channel 661 (1880.0 MHz)

Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
Low V: 3.23 -22 -0.0117
High V: 4.37 10 0.0053

§2.1055 (a)(1) AFC FREQ ERROR vs. TEMPERATURE

Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)

-30 -13 -0.0069
-20 -16 -0.0085
-10 -12 -0.0064

0 -20 -0.0106
+10 -27 -0.0144
120 -14 -0.0075
+30 -12 -0.0064
+40 -30 -0.0160
+50 -15 -0.0080

§2.1055 (b)(2) Battery end point

Battery End Point
(VDC)

Frequency Error (Hz) Frequency Error (ppm)

3.12 -27 -0.0144
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5.3.5 Test Results Frequency Stability (FDD V): Channel 4183 (836.6 MHz)

Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
Low V: 3.23 19 0.0227
High V: 4.37 -16 -0.0191

§2.1055 (a)(1) AFC FREQ ERROR vs. TEMPERATURE

Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)

-30 -16 -0.0131
-20 21 0.0251
-10 -18 -0.0215

0 24 0.0287
+10 -17 -0.0203
+20 -17 -0.0203
+30 -16 -0.0191
+40 -16 -0.0191
+50 -13 -0.0155

§2.1055 (b)(2) Battery end point

Battery End Point
(VDC)

Frequency Error (Hz) Frequency Error (ppm)

3.12 -17 -0.0203
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5.3.6 Test Results Frequency Stability (FDD II): Channel 9400 (1880.0 MHz)

Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
Low V: 3.23 -25 -0.0133
High V: 4.37 =27 -0.0144

§2.1055 (a)(1) AFC FREQ ERROR vs. TEMPERATURE

Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)

-30 -26 -0.0138
-20 -25 -0.0133
-10 -28 -0.0149

0 -26 -0.0139
+10 -29 -0.0154
+20 -28 -0.0149
+30 -28 -0.0149
+40 -26 -0.0139
+50 -29 -0.0154

§2.1055 (b)(2) Battery end point

Battery End Point
(VDC)

Frequency Error (Hz) Frequency Error (ppm)

3.13 -25 -0.0133
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5.4 Conducted Spurious Emissions

5.4.1 References

FCC: CFR Part 2.1051, CFR Part 22.917, CFR Part 24.238
IC: RSS 132 Section 4.5 and 6.5; RSS 133 Section 4.4

5.4.2 FCC 2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or power generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded with
a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic
and other spurious emission that can be detected when the equipment is operated under the
conditions specified in FCC 2.1049 as appropriate. The magnitude of spurious emissions which
are attenuated more than 20 dB below the permissible value need not be specified.

5.4.3 Limits

(a) Out of band emissions. 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.

For all power levels +30dBm to 0dBm, this becomes a constant specification of -13dBm.

5.4.3.1 FCC 22.917 Emission limitations for cellular equipment.

The rules in this section govern the spectral characteristics of emissions in the Cellular
Radiotelephone Service.

(b) Measurement procedure. Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1
MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e. 100 kHz of 1 percent of emission bandwidth, as specified). The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

5.4.3.2 FCC 24.238 Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband
Personal Communications Service.

(b) Measurement procedure. Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 MHz or greater. However,
in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to
improve measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 100 kHz of 1 percent of emission bandwidth, as specified). The
emission bandwidth is defined as the width of the signal between two points, one below the
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carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

5.4.4 Measurement Procedure -Conducted Out of band Emissions

Ref: TIA-603C 2004 2.2.13 Unwanted Emissions: Conducted Spurious

DRT RF splitter / Spectrum
combiner analyzer
Sig Gen/EUT 50Q
attenuator

Connect the equipment as shown in the above diagram.

. Set the spectrum analyzer to measure peak hold with the required settings.

3. Set the signal generator to a known output power and record the path loss in dB (LOSS)
for frequencies up to the tenth harmonic of the EUT’s carrier frequency. \
LOSS = Generator Output Power (dBm) — Analyzer reading (dBm).

4. Replace the signal generator with the EUT.

5. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the EUT to its
maximum power at the required channel.

6. Set the spectrum analyzer to measure peak hold with the required settings. Offset the
spectrum analyzer reference level by the path loss measured above.

7. Measure and record all spurious emissions up to the tenth harmonic of the carrier
frequency.

8. Measurements are to be performed with the EUT set to the low, middle and high channel
of each frequency band.

9. If necessary steps 6 and 7 may be performed with the spectrum analyzer set to average

detector.

(Note: Step 3 above is performed prior to testing and LOSS is recorded by test software.

Steps 2, 6, and 7 above are performed with test software.)

N —

5.4.5 Test Results- Conducted Out of band Emission

No measurable spurious emissions noted. Emission above the limit in the plots is from EUT
uplink.

All measurement conducted in GSM and UMTS mode with highest power settings. Plots here
show worse case emission for each channel under any modulation.

Band edge measurements are made with RBW at least 1% of -26dBc Bandwidth. Correction
factor 10log(RBW expect to use/RBW used) is added to the measurement as applicable.
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Conducted Out of band Emission GSM850 channel 128:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 32.94 dBm
Ref 35 dBm “Att 20 dB SWT 145 ms 789.819711538 MHz
Y offset 165 dB
-3
—2(
MED
LVL
-1
-0
~=1%6BM
m-40 3DB
- 4o
——4 o Map A MMMM
Qi T NEVINSWYY A W v e

—-50

—-60

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 4.FEB.2010 14:02:09
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Conducted Out of band Emission GSM850 channel 190:

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 33.08 dBm
Re{ 35 dBm *Att 20 dB SWT 145 ms 829.836538462 MHz
Y offset 16/5 dB
-3
20
VIEW
LVL
-1d
o)
~=1%5Bw
90 3B
--4o
:,_J . . N I A ANt MWJW'VM
LA AR oA Ay At
—-50
--60
Start 29.5 MHz 2.49705 GHz/ Stop 25 GHz

Date: 4.FEB.2010 13:59:29
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Conducted Out of band Emission GSM850 channel 251:

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 33.09 dBm
Re{ 35 dBm *Att 20 dB SWT 145 ms 830.320512821 MHz
Y offset 16/5 dB
34
-2
MET
LVL
14
-0
~=1%5Bw
—-40 3B
—-40
L _A ' M Il iy NA b A A WW
vw*emﬁ VTN WTYIRS WAL VTIN SN YA N S T e e
—-50
--60
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 4.FEB.2010 14:02:35
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Conducted Out of band Emission GSM1900 channel 512:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 30.13 dBm
Ref 35 dBm Att 45 dB SWT 115 ms 1.822179487 GHz
Offiset 16./5 dB
30 r
—20
VIEW
LVL
10
o
Y
JM A it AR Jrssi
o AW Pty et i pabir A

—-30

—-50

—-60

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 13:39:28
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Conducted Out of band Emission GSM1900 channel 661:

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 29.87 dBm
Ref 35 dBm Att 45 dB SWT 115 ms 1.854182692 GHz
Offiset 16 /5 dB
730 A 4
20
ME
LVL
-10
-0
I
.J‘«M K e s AMA A o uw v /

ol o

—-50

—-60

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 13:38:58
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Conducted Out of band Emission GSM1900 channel 810:

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 29.51 dBm
Ref 35 dBm Att 45 dB SWT 115 ms 1.886185897 GHz
Offget 16,5 dB
—30
-20
VIEW
LVL
—10
—0
~=1%DBm
L _ A"M m A A LAbAALA AMWM}/WW
WA PRSI i AR A 3DB
—-30
--40
—-50
—-60
Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 13:40:00
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Conducted Out of band Emission UMTS FDDS5 channel 4132:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 23.20 dBm

Ref 30 dBm *Att 20 dB SWT 55 ms 820.625000000 MHz

30 Ofiis et 16,5 dB

A 4
MED
-10 LVL
-0
~-1%pp
--20
3DB
30

—-50

—-60

-70

Start 30 MHz 897 MHz/ Stop 9 GHz

Date: 4.FEB.2010 15:33:43
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Conducted Out of band Emission UMTS FDDS5 channel 4183:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 22.67 dBm

Ref 30 dBm *Att 20 dB SWT 55 ms 835.000000000 MHz

30 Of‘lis et 16,5 dB

y
MED
-10 LVL
-0
~-1%pp
--20
3DB
30

WWMWWMWMWWWNWW

—-50

—-60

-70

Start 30 MHz 897 MHz/ Stop 9 GHz

Date: 4.FEB.2010 15:32:31
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Conducted Out of band Emission UMTS FDDS5 channel 4233:

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 23.49 dBm
Ref 30 dBm *Att 20 dB SWT 55 ms 835.000000000 MHz
30 Offfet 16]5 dB
y
MET
-10 LVL
-0
~-1%pp
--20

—-50

—-60

-70

Start 30 MHz 897 MHz/ Stop 9 GHz

Date: 4.FEB.2010 15:31:35
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Conducted Out of band Emission UMTS FDD2 channel 9262:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 22.25 dBm
Ref 25 dBm “Att 20 dB SWT 115 ms 1.854182692 GHz
1
offget 16]5 dB
—20
-10
VIEW
LVL
—O
=1%pBM
—-20
—-30 3DB
40

—-60

—-70

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 14:37:58
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Conducted Out of band Emission UMTS FDD2 channel 9400:
% *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 21.95 dBm

Ref 25 dBm *Att 20 dB SWT 115 ms 1.854182692 GHz
1

Offiset 16,5 dB
—20

10

LVL

=1%pBM

—-20

—-30

—-50

—-60

—-70

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 14:37:32
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Conducted Out of band Emission UMTS FDD2 channel 9538:

% *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 21.52 dBm
Ref 25 dBm “Att 20 dB SWT 115 ms 1.886185897 GHz
Offget 16]5 dB
20
—10
VIEW
LVL
o
=1%pBM
20
—-30 3DB

—-50

—-60

—-70

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 4.FEB.2010 14:38:16
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Lower Band Edge GSM850 GSM
*Correction factor 10log(3.1/3) = 0.142 must be added to the peak emission. Final peak
value is -13.51dBm.
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 3 kHz -13.66 dBm

Ref 35 dBm *Att 20 dB *SWT 300 ms 823.995192308 MHz

Offset 16,5 dB

PMIT CcHEPK P g
=iHHH =S T >

—30

AR 20
ME
LVL
10
)
~BXNDEDGE 1

r-20 WW 3DB
- -30
J

--40 l
| _50 Wﬂ Uy ) ) [LM \ .|WW

Mﬂ | e d “

Start 823 MHz 100 kHz/ Stop 824 MHz

Date: 4.FEB.2010 14:09:56
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Upper Band Edge GSM850 GSM
*Correction factor 10log(3.1/3) = 0.142 must be added to the peak emission. Final peak
value is -13.848dBm.

@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 3 kHz -13.99 dBm
Ref 35 dBm *Att 20 dB *SWT 300 ms 849.017628205 MHz
Offget 16,5 dB
—30 HHH—CHERK PASS
1 PKEdy)
VIEW
LVL
—10
Y
~BXNDEDGE
< 3DB
—-30
- f\%
5o L\MW . | \MWNVI ’ ”Ar \
—-60
Start 849 MHz 100 kHz/ Stop 850 MHz

Date: 4.FEB.2010 14:10:50
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Lower Band Edge GSM850 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 KHz ~21.66 dBm
Ref 35 dBm “Att 20 dB SWT 40 ms 823.988782051 MHz
Offset 16 /5 dB
30 LIIMIT-CHEEK — PASS
—20
VIEW
LVL
10
o
~BXNDEDGE
- _20

I
0
TR ...AW.WMW

ﬂ_?m N .Al“ n v\luh H\IWN b \j“’

—-60

Start 823 MHz 100 kHz/ Stop 824 MHz

Date: 4.FEB.2010 14:15:44
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Upper Band Edge GSM850 EGPRS

*RBW 5 kHz Marker 1 [T1 ]
“VBW 10 KHz ~20.64 dBm
Ref 35 dBm “Att 20 dB SWT 40 ms 849.012820513 MHz
Offset 16 /5 dB
30 LIIMIT-CHEEK — PASS
-20
VIEW
LVL
10
o
~BXNDEDGE
1
Ly 20

| _50 MMA“V VJ’\%. ' 4 .ﬁ
v A AN V‘”\MJ“"“'WM

—-60

Start 849 MHz 100 kHz/ Stop 850 MHz

Date: 4.FEB.2010 14:15:02
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Lower Band Edge GSM1900 GSM

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz -14.48 dBm

Ref 31.5 dBm Att 40 dB SWT 40 ms 1.849987179 GHz

30 Offget 165 dB
LIIMIT CHECK PASS

»
VIEW
—10 LVL
o
~BXNDEDGE T

—-30 /j\“/uu
a0 Mg

P T T

v Ml

Start 1.849 GHz 100 kHz/ Stop 1.85 GHz

Date: 4.FEB.2010 11:32:54
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Upper Band Edge GSM1900 GSM

*RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz -13.29 dBm
Ref 31.5 dBm Att 40 dB SWT 40 ms 1.910009615 GHz

30 Offget 165 dB
LIIMIT CHECK PASS

»
MED
—-10 LVL
o
" FANDEDGE

'y,
m

Start 1.91 GHz 100 kHz/ Stop 1.911 GHz

Date: 4.FEB.2010 11:34:08
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Lower Band Edge GSM1900 EGPRS

% *RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz -22.43 dBm

Ref 27 dBm Att 40 dB SWT 40 ms 1.849982372 GHz

Offset 16,5 dB
LIIMIT CHECK PASS

20
10
VIEW
LVL
-0
~eXDEDGE
- -20

1
Y
--30 NIJJJNVﬂJ 30B

o e
Aot A A A MMAMWWNM“‘M

—-60

—-70

Start 1.849 GHz 100 kHz/ Stop 1.85 GHz

Date: 4.FEB.2010 13:50:22
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Upper Band Edge GSM1900 EGPRS

*RBW 5 kHz Marker 1 [T1 ]
“VBW 10 kHz -21.51 dBm
Ref 27 dBm Att 40 dB SWT 40 ms 1.910017628 GHz

Offset 16,5 dB
LIIMIT CHECK PASS

-20
10
VIEW
LVL
-o
B

Wm‘\/w AP A A A I sl g

W v v LJ

—-60

—-70

Start 1.91 GHz 100 kHz/ Stop 1.911 GHz

Date: 4.FEB.2010 13:51:08
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Lower Band Edge UMTS FDDS5

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 KkHz ~14.07 dBm
Ref 25 dBm “Att 20 dB SWT 2.5 ms 824.000000000 MHz
Offset 16 /5 dB
- 20 LIIMIT-CHEEK — PASS
~10
VIEW
LVL
o
~BRNDEDGE

WMM\MWM MW\M WW wa/

—-50

—-60

—-70

Center 823.5 MHz 100 kHz/ Span 1 MHz

Date: 4.FEB.2010 15:25:09
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Upper Band Edge UMTS FDD5

“RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz -16.26 dBm
Ref 25 dBm *Att 20 dB SWT 2.5 ms 849.001602564 MHz
Offget 16,5 dB
—20 HHVH—CHEEK PASS
[ A
10
VIEW
LVL
—0
- eApEDGE
—-420
| _30 VW%’\N“«n N % AUt WA AN
WM M ~l3pB
- _40
—-50
—-60
—-70
Start 849 MHz 100 kHz/ Stop 850 MHz

Date: 4.FEB.2010 15:26:33
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Lower Band Edge UMTS FDD2

% *RBW 50 kHz Marker 1 [T1 ]
“VBW 100 KkHz ~14.95 dBm
Ref 25 dBm “Att 20 dB SWT 2.5 ms 1.849996795 GHz
Offset 16 /5 dB
- 20 LIIMIT-CHEEK — PASS
~10
VIEW
LVL
o
~BRNDEDGE 1

0 Ly arasgelin
PO RS IEYY SV ST T

—-50

—-60

—-70

Start 1.849 GHz 100 kHz/ Stop 1.85 GHz

Date: 4.FEB.2010 14:44:19
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Upper Band Edge UMTS FDD2

*RBW 50 kHz Marker 1 [T1 ]
*VBW 100 kHz -17.11 dBm
Ref 25 dBm *Att 20 dB SWT 2.5 ms 1.910000000 GHz
Offget 16,5 dB
—20 HHVH—CHERK PASS
-10
VIEW
LVL
—0
~BANDEDGE
y
—-30 3DB
- -40
—-50
—-60
—-70
Start 1.91 GHz 100 kHz/ Stop 1.911 GHz

Date: 4.FEB.2010 14:42:44
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5.5 Spurious Emissions Radiated

5.5.1 References

FCC: CFR Part 2.1053, CFR Part 22.917, CFR Part 24.238
IC: RSS 132 Section 4.5 and 6.5; RSS 133 Section 4.4

5.5.2 FCC 2.1053 Measurements required: Field strength of spurious radiation.
Measurements shall be made to detect spurious emissions that may be radiated directly from the
cabinet, control circuits, power leads or intermediate circuit elements under normal conditions of
installation and operation. Curves or equivalent data shall be supplied showing the magnitude of
each harmonic and other spurious emission.

5.5.3 Limits:

(a) Out of band emissions. 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.

For all power levels +30dBm to 0dBm, this becomes a constant specification of -13dBm.

5.5.3.1 FCC 22.917 Emission limitations for cellular equipment.

The rules in this section govern the spectral characteristics of emissions in the Cellular
Radiotelephone Service.

(b) Measurement procedure. Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1
MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e. 100 kHz of 1 percent of emission bandwidth, as specified). The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

5.5.3.2 FCC 24.238 Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband
Personal Communications Service.

(b) Measurement procedure. Compliance with these provisions is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 MHz or greater. However,
in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to
improve measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 100 kHz of 1 percent of emission bandwidth, as specified). The
emission bandwidth is defined as the width of the signal between two points, one below the
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carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

5.5.4 Radiated out of band measurement procedure:

Ref: TIA-603C 2004- 2.2.12 Unwanted emissions: Radiated Spurious

Bilog or horn antenna

antenna I

DRT I EUT

» Signaling EUT’s antenna

Turntable

Spectrum
Analyzer

1. Connect the equipment as shown in the above diagram with the EUT’s antenna in
a horizontal orientation.

2. Adjust the settings of the Digital RadioCommunication Tester (DRT) to set the

EUT to its maximum power at the required channel.

Set the spectrum analyzer to measure peak hold with the required settings.

4. Place the measurement antenna in a horizontal orientation. Rotate the EUT 360°.
Raise the measurement antenna up to 4 meters in 0.5 meters increments and rotate
the EUT 360° at each height to maximize all emissions. Measure and record all
spurious emissions (LVL) up to the tenth harmonic of the carrier frequency.

5. Replace the EUT with a horizontally polarized half wave dipole or known gain
antenna. The center of the antenna should be at the same location as the center of
the EUT’s antenna.

6. Connect the antenna to a signal generator with known output power and record the
path loss in dB (LOSS). LOSS = Generator Output Power (dBm) — Analyzer
reading (dBm).

7. Determine the level of spurious emissions using the following equation:

Spurious (dBm) = LVL (dBm) + LOSS (dB):

Repeat steps 4, 5 and 6 with all antennas vertically polarized.

9. Determine the level of spurious emissions using the following equation:
Spurious (dBm) = LVL (dBm) + LOSS (dB):

10. Measurements are to be performed with the EUT set to the low, middle and high
channel of each frequency band.

(Note: Steps 5 and 6 above are performed prior to testing and LOSS is recorded
by test software. Steps 3, 4 and 7 above are performed with test software.)

(98]

*

Spectrum analyzer settings: RBW=VBW=1MHz
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Measurement Survey:

The site is constructed in accordance with ANSI C63.4 requirements and is recognized by the
FCC to be in compliance for a 3m site. The spectrum is scanned from 30MHz to the 10™
harmonic of the highest frequency generated by the EUT.

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the GSM-850 & PCS-1900 bands. 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 & PCS-1900 band into any of the other blocks
respectively. 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.

Radiated emission measurements were made only with Circuit Switched mode GMSK
modulation because this mode represents the worse case emission for all the modulations for
GSM. All measurements are done in horizontal and vertical polarization; the plots show the
worst case where it is not indicated otherwise.

Unless mentioned otherwise, the peaks in the plots are from the carrier frequency.

Radiated emissions measurements were made also with UMTS FDD mode where the EUT
supports such technology.
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5.5.5 Radiated out of band emissions results on EUT- Transmit Mode:

5.5.5.1 Test Results Transmitter Spurious Emission GSM850:

Tx ch-128 Tx ch-190 Tx ch-251
Harmonic Freq. (I&;:;Ifll) Freq. (I&g;fll) Freq. (I&;:;Ifll)
(MHz) (MHz) (MHz)

1 824.2 - 836.6 - 848.8 -

2 1648.4 NF 1673.2 NF 1697.6 NF
3 2472.6 NF 2509.8 NF 2546.4 NF
4 3296.8 NF 3346.4 NF 3395.2 NF
5 4121 NF 4183 NF 4244 NF
6 4945.2 NF 5019.6 NF 5092.8 NF
7 5769.4 NF 5856.2 NF 5941.6 NF
8 6593.6 NF 6692.8 NF 6790.4 NF
9 7417.8 NF 7529.4 NF 7639.2 NF
10 8242 NF 8366 NF 8488 NF

NF = Noise Floor
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Radiated Spurious Emissions (GSM-850) Tx: 30MHz — 1GHz
Low Channel
*Peak over the limit is carrier frequency

FCC 22 30-1000MHz
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Mid Channel
*Peak over the limit is carrier frequency

Final Result 1

Frequency | MaxPeak | Meas. | Bandwidth | Antenna | Pelarity | Turntable | Corr. | Margin | Limit

{MHz) (dBm) Time (kHz) height position (dB) (dB) {dBm)

ims]) {cmy) deq)
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High Channel
*Peak over the limit is carrier frequency

FCC 22 30-1000MHz

Level in dBm
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— -13dBm.LimfiLine Prewlew Result 1 #* Data Reduction 1 [1]
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Radiated Spurious Emissions (GSM-850): 1GHz — 9GHz
Low Channel
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Mid Channel

FCC 22 1-0GHz
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High Channel

FCC 22 1-0GHz
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5.5.5.2 Test Results Transmitter Spurious Emission UMTS FDDV

CETECOM

Tx ch-4132 Tx ch-4183 Tx ch-4233
Harmonic Freq. (ﬁg:ll) Freq. (Eg:]l) Freq. (ﬁg:ll)
(MHz) (MHz) (MHz)

1 826.4 - 836.6 - 846.6 -

2 1652.8 NF 1673.2 NF 1693.2 NF
3 2479.2 NF 2509.8 NF 2539.8 NF
4 3305.6 NF 3346.4 NF 3386.4 NF
5 4132 NF 4183 NF 4233 NF
6 4958.4 NF 5019.6 NF 5079.6 NF
7 5784.8 NF 5856.2 NF 5926.2 NF
8 6611.2 NF 6692.8 NF 6772.8 NF
9 7437.6 NF 7529.4 NF 7619.4 NF
10 8264 NF 8366 NF 8466 NF

NF= Noise Floor
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Radiated Spurious Emissions (UMTS FDDV) Tx: 30MHz — 1GHz
Low Channel
*Peak over the limit is the carrier frequency

FCC 22 30-1000MHz
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Mid Channel
*Peak over the limit is the carrier frequency

FCC 22 30-1000MHz
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High Channel
*Peak over the limit is the carrier frequency

FCC 22 30-1000MHz
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Radiated Spurious Emissions (UMTS FDDV) Tx: 1GHz — 9GHz
Low Channel
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CETECOM

Mid Channel
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High Channel

EMI Auta Test{1) 111

EMI Auto Test(1)
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5.5.5.3 Test Results Transmitter Spurious Emission PCS-1900:

Harmonic Tx ch-512 Level Tx ch-661 Level Tx ch-810 Level
Freq.(MHz) | (dBm) Freq. (MHz) (dBm) Freq. (MHz) (dBm)
1 1850.2 - 1880.0 - 1909.8 -
2 3700.4 NF 3760 NF 3819.6 NF
3 5550.6 NF 5640 NF 5729.4 NF
4 7400.8 NF 7520 NF 7639.2 NF
5 9251 NF 9400 NF 9549 NF
6 11101.2 NF 11280 NF 11458.8 NF
7 12951.4 NF 13160 NF 13368.6 NF
8 14801.6 NF 15040 NF 15278.4 NF
9 16651.8 NF 16920 NF 17188.2 NF
10 18502 NF 18800 NF 19098 NF
NF = Noise Floor
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Radiated Spurious Emissions (PCS 1900) Tx: 30MHz — 1GHz
Low Channel
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Mid Channel

CETECOM
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High Channel
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Mid Channel

FCC 24 1-18GHz
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High Channel

FCC 24 1-18GHz
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Radiated Spurious Emissions (PCS 1900) Tx: 18GHz — 19.1GHz
*Represents worst case of all channels
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5.5.5.4 Test Results Transmitter Spurious Emission UMTS FDD2:

armonie | Txek9262 | Level | B ) Level | Bp O Lot
: (MHz) (MHz)
1 18524 - 1880.0 - 1907.6 -
2 3704.8 NF 3760 NF 3815.2 NF
3 5557.2 NF 5640 NF 5722.8 NF
4 7409.6 NF 7520 NF 7630.4 NF
5 9262 NF 9400 NF 9538 NF
6 111144 NF 11280 NF 11445.6 NF
7 12966.8 NF 13160 NF 13353.2 NF
8 14819.2 NF 15040 NF 15260.8 NF
9 16671.6 NF 16920 NF 17168.4 NF
10 18524 NF 18800 NF 19076 NF
NF= Noise Floor
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Radiated Spurious Emissions (UMTS FDDII) Tx: 30MHz — 1GHz
Low Channel
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Mid Channel
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High Channel

FCC 22 30-1000MHz
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Radiated Spurious Emissions (UMTS FDDII) Tx: 1GHz -18GHz
Low Channel
*Peak over the limit is the carrier frequency
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Mid Channel
*Peak over the limit is the carrier frequency

FCC 24 1-18GHz
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High Channel
*Peak over the limit is the carrier frequency
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Radiated Spurious Emissions (UMTS FDDII) Tx: 18GHz -19.1GHz
*Plot represents worst case of all channels
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5.5.6 Radiated out of band emissions results on EUT- Receive Mode:

5.5.6.1 References

FCC: CFR Part 15.109, 2.1053
IC: RSS 132 Section 4.6 and 6.6

5.5.6.2 §15.109 Radiated emission limits- Unintentional Radiators:

(a) Except for Class A digital devices, the field strength of radiated emissions from unintentional
radiators at a distance of 3 meters shall not exceed the following values:

Frequency of emission
(MHz) Field strength (uV/m)
3088 100 (40dBuV/m)
88-216 150 (43.5 dBuV/m)
216-960 200 (46 dBuV/m)
Above 960 500 (54 dBpV/m)

(b) The field strength of radiated emissions from a Class A digital device, as determined at a
distance of 10 meters, shall not exceed the following:

Frequency of emission
(MHz) Field strength (uV/m)
30-88 90
88-216 150
216-960 210
Above 960 300

5.5.6.3 Results
No significant emissions measurable. Plots reported here represent the worse case emissions.
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5.5.6.4 Test Results Receiver Spurious Emission
Receive Mode: 30MHz-1GHz
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Receive Mode: 1GHz-18GHz

EMI Auto Test{1)

EMI Auto Test(1)

Final Result 1

Frequency | MaxPeak | Meas. | Bandwidih | Anfenna | Polarity | Turntable | Elevation | Corr. | Margin
[MHz} [@Buvim) | Tima [kHz) halght poattion [dag) [@8) | [dE)
|m=) fcm) [d=g)
17323843060 &3.0] 20.000 1000000 1450 |H 156.0 45.0 3.0 11.0
17335 272505 63.6| 20000 000,000 1450 |V 133.0 30.0 3.8 104
17347 453775 63.1| 20.000 A000.000 12000 |V 158.0 30.0 30.0 103
17T353.050282 63.7| 20.000 A0ia0.00i 12000 |V 8.0 0. 301 103
17356 353622 3.4 | 20.000 1000000 12000 |V 14.0 45.0 A 106
1Tas4. 127063 83.7| 20.000 A000.000 12000 |V 700 0.0 3.8 103
[continuation of the “Final Result 1" fable from column 10 ..
Frequancy Limnit Commant
(MHzZ} [dBuvimi
17823 843060 T4.0
17935 272505 4.0
17347 433775 74.0
1Ta53.090282 T4.0
17356 353622 T4.0
17354 127063 740
FCC 15 1-18GHz
ao i
Taddzuad
7o
RIS L
P b v g i -}
E s i
@
o -
£
% - N
% apt.--
20
10
1 2 4 g 3 10 12 14 16 B
Freguency in GHz
— 74 dB par m Limiline B dSuv par m LimAling —  Fraveaw Roesui |
Prarsiirw Fosich * Datn Raduction 1 ]3] Data Resfustion 2 [2]

& FiralResers

Fizal Rasulk 2

182010 sradhakrishma

EMC32WE.10.10

4:14:21
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5.6 AC Power Line Conducted Emissions

5.6.1 815.207 Conducted limits- Intentional Radiators:

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150
kHz to 30 MHz, shall not exceed the limits in the following table, as measured using a 50 uH/50
ohms line impedance stabilization network (LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between each power
line and ground at the power terminal. The lower limit applies at the boundary between the
frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
Analyzer Settings: RBW = 10KHz; VBW = 10KHz
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5.6.2 Test Results:
PCS 1900 Transmit
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CETECOM

FDD V Transmit

EMI Auta Test{1)

EMI Auto Test(1)

CISPR 22 Mains Conducted
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Lowad in dBp
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Provarw Fasull 2

18072010 jsabado

EMC32W8.30.10 T24:47



Test Report #:

Date of Report: ~ 2010-04-07

EMC_001_09003_FCC22_24

Page 159 of 163

CETECOM

Receive

EMI Auta Test{1)

EMI Auto Test(1)

CIZPR 22 Mains Conducted

cltage on Mains &F

Lovad im By
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6 Test Equipment And Ancillaries Used For Tests

CETECOM

No | Instrument/Ancillary Type Manufacturer Serial No. Cal Due Interval
01 | Spectrum Analyzer ESIB 40 Rohde & 100107 May 2010 1 year
Schwarz
02 | Spectrum Analyzer FSEM 30 Rohde & 100017 May 2010 1 year
Schwarz
03 | Signal Generator SMYO02 Rohde & 836878/011 May 2010 1 year
Schwarz
04 | Power-Meter NRVD Rohde & 0857.8008.02 | May 2010 1 year
Schwarz
05 | Biconilog Antenna 3141 EMCO 0005-1186 June 2010 1 year
06 | Horn Antenna (1- SAS- AH Systems 325 June 2010 1 year
18GHz) 200/571
07 | Horn Antenna (18- 3160-09 EMCO 1240 June 2010 1 year
26.5GHz)
08 [ Power Splitter 11667B Hewlett Packard | 645348 n/a n/a
09 | Climatic Chamber VT4004 Voltsch Gl1115 May 2010 1 year
10 | High Pass Filter SHC2700 Trilithic Inc. 9926013 n/a n/a
11 | High Pass Filter 4HC1600 Trilithic Inc. 9922307 n/a n/a
12 | Pre-Amplifier JS4- Miteq 00616 May 2010 1 year
00102600
13 Power Sensor URVS5-72 Rohde & DE30807 May 2010 1 year
Schwarz
14 | Digital Radio Comm. CMD-55 Rohde & 847958/008 May 2010 1 year
Tester Schwarz
15 | Universal Radio CMU 200 Rohde & 832221/06 May 2010 1 year
Comm. Tester Schwarz
16 | 11sn ESH3-zs | Rohde& 836679/003 | May 2010 | Tyear
Schwarz
17 | Loop Antenna 6512 EMCO 00049838 July 2010 2 years
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7 Block Diagrams

Test Setup for Conducted Measurements

CMU 200

Attenuator |_—|

]—

Power Meter

3m Semi Anechoic Chamber
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Height Scan
1-4m

N : Power
DUT Splitter
Spectrum
Analyzer
Test Setup for 30M-1GHz Measurements
Output Power/Emissions (EIRP/ERP)
3 m Distance
A —h
EUT at
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I |
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BiLog
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Test Setup for >1GHz Measurements 3m Semi Anechoic Chamber

A

Height Scan

1m Distance 1-4m

R D

A
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Horn
[ Measurement Antenna
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