-
ERICSSON 2

EAB-09:073321 Uen, Rev A, 2009-11-13

1761
ISO/IEC 17025

Rapport utfirdad av ackrediterat provningslaboratorium
Test report issued by an Accredited Testing Laboratory

SAR Test Report: Dell Inspirion 1012 with the Ericsson
F3607gw Mobile Broadband Module

Document number:

EAB-09:073321 Uen
Rev A

Date of report:

2009-11-13

Testing laboratory:

Ericsson EMF
Research Laboratory

Ericsson AB
SE-164 40 Stockholm
Sweden

Company/Client:

Jonas Borlin (EAB/FJB/MIA)

Ericsson AB
SE-417 56 Goteborg
Sweden

Tests performed by:

Bj6érn Hansson
Sonja Hiltunen

Dates of SAR tests:

2009-11-04 — 2009-11-07

Manufacturer and market
name(s) of device(s):

Dell Inspirion 1012 (host device)
Ericsson F3607gw (wireless module)

Testing has been performed
in accordance with:

IEC 62209-2 (CDV), EN 62311, FCC OET Bulletin 65 Supplement C, IC RSS-102

Test results:

The tested device complies with the requirements in respect of all parameters

subject to the test.

Additional information:

Signature:

Test engineer

i

Quality manager

AT —

4

Bj6érn Hansson

Research Engineer
bjorn.hansson@ericsson.com
Tel: +46 10 714 2202

Martin Siegbahn

Senior Research Engineer
martin.siegbahn@ericsson.com
Tel: +46 10 717 0811

© Telefonaktiebolaget LM Ericsson AB.
This report shall not be reproduced except in full, without written approval of the laboratory.




-
ERICSSON 2
EAB-09:073321 Uen, Rev A, 2009-11-13

1 Table of Contents
LN 1= o1 L= o O o o1 £= 0 (=PTSRS 2
2 Summary Of SAR TESt REPOIT .....eiiiiiiiei ettt ettt s raee e e s s rate e e e srnreeeesaareeeeeas 3
2.1 Equipment under teSt (EUT) ...t st e e s ee e 3
2.2 RESURS .o 3
I C 1= T =1 I ] o T 0 0 F=1 o] o SRRSO 4
4 EQUIPMENT UNAEI T8 ...ttt e e e s en e e s s anb e e e e sanre e e e sanrneeesanrneeeaas 4
T TS = Te (U o] g1 o | APPSO PPPUPPPPRPN 5
5.1 DOSIMELIIC SYSEM ..ttt e e e e e e s e e e e nre e e e enre e e e nanee 5
5.2 Additional EQUIPMENT ... ...ooi e 6
6  Electrical parameters of the tissue simulating IQUIAS .......c.eeeiiiiiiii e 6
7 SAR system performance CRECK .........ooi i 7
8 Uncertainty evaluation of SAR measurement system DASY4 according to IEC 62209-2 [1] and IEEE
722 T e PR R PP POPRR PRSPPI 8
SAR measurement CONfIQUIAtIONS ........ooiuuiiii i e 9
LGRS Y R (T 1= LT U < PRSP TR 9
10.1 Results for the GPRS/EDGE 850 MOAES ......cceiuuiiiiieiiiieiiee ettt s naee e 9
10.2 Results for the UMTS FDD V MOGE ...coouiiiiiiiiiiie ettt st st saee e s e e nnee e 9
10.3 Results for the GPRS/EDGE 1900 MOUES ....cciiueiiiiiieiiee e stee e siiee et see e saee s s e 10
10.4 Results for the UMTS FDD Il MOGE....ccccuiiiiiiiiiiieieee ettt 10
10.5 Results for the GPRS/EDGE 900 MOQE.........oiiiuiiiiiiiiiiieiiee sttt e 10
10.6 Results for the UMTS FDD VI MOE .....coiiuiiiiiiieiee ettt 10
10.7 Results for the GPRS/EDGE 1800 MOUE......cciiiiiieierrieeieie e esiree s 10
10.8 Results for the UMTS FDD | MOGE.......ccviiiiieiiiieiee et 10
LI TR ©o g e (011 o o ISR PU TSP URRPRN 11
T2 REIBIENCES. .. ettt e e e e rre e 11
13 REVISION HISTOIY ...t e e e st e e e s en b e e e e ennee e e ennneeeeennnes 11
APPENDIX A: Photographs Of the EUT .......coiie e s 12
APPENDIX B: Photographs of the EUT when positioned for SAR measurements ..........ccccoeceviieeennenne 13
APPENDIX C: SAR distribution plots for the system performance checks.........cccccooieiiiiiiniieeneene 13
APPENDIX D: SAR distribution PIOLS ......ccoouiiiiiiiiiii ettt 18
APPENDIX E: Probe calibration parameters...........ooo i 26

APPENDIX F: Probe calibration CertifiCates . ... et eae e e e e enaa e ees 28



-
ERICSSON 2

EAB-09:073321 Uen, Rev A, 2009-11-13

2 Summary of SAR Test Report'

2.1 Equipment under test (EUT)

3(37)

Description

Notebook PC with built-in Ericsson F3607gw Mobile Broadband Module

Brand Names

Dell inc. (host device)
Ericsson (wireless module)

Model Names

Inspirion 1012 (host device)
F3607gw (wireless module)

Alternative wireless module name

Dell 5540 HSPA mobile broadband mini-card

Identification number (host devices)

D-1012-32-859 and D-1012-32-861

IMEI Number (wireless modules):

004401700230697 and 004401700234228

Serial Number (wireless modules): A400840882 and A400842858

FCC ID Number (wireless modules)

VV7-MBMF3607GW1-D and VV7-MBMF3607GW2-D

IC Canada reg. Number (wireless modules)

287AG-MBMF3607GW1 and 287AG-MBMF3607GW2

Type of Unit Portable Tranceiver
Antennas Integrated in screen part of host device
Frequency Band 850 FDD V 900 FDD VI 1800 1900 FDD I FDD I

Modes GSM UMTS GSM UMTS GSM GSM UMTS UMTS
GPRS HSPA GPRS HSPA GPRS | GPRS HSPA HSPA
EDGE EDGE EDGE EDGE

Supported 4] | 4] | o | | |

Covered by report 4] | 4] | 4] ™ | |

Data and connectivity

GPRS/EDGE multislot class 10, GPRS capability class B
HSDPA Category 8 (up to 7.2Mbps), HSUPA Category 5 (up to 2.0Mbps)

Exposure environment

General public / Occupational

2.2 Results

The maximum 1g and 10g SAR values are given in the tables below. The device conforms to the requirements of the
relevant standards when the maximum SAR value is less than or equal to the limit.

Results applicable to the 1g SAR limit:

- Channel/ Max SAR1g SART1g limit*
Test position Mode Frequency (MHz) (W/kg) (W/kg) Result
T 3.
Base facing phantom GSM 850 (EDGE, 2TS) 190 / 836.6 0.02 GP:16 PASSED
(0 mm) 0": 8.0
Base facing phantom GP: 1.6
(0 mm) GSM 1900 (GPRS, 2TS) 661 /1880 0.01 0:8.0 PASSED
Base facing phantom GP: 1.6
(OImm) UMTS FDD V (HSDPA sub 1) 4183/ 836.6 0.01 0:8.0 PASSED
Base fi‘(’)”r‘ﬁmp)ha”mm UMTS FDD Il (HSDPAsub 1) | 9400/ 1880 0.03 %?'81 66 PASSED
Extended Uncertainty (k=2) 95% +21.9% (19)
Results applicable to the 10g SAR limit:
- Channel/ Max SAR10g SAR10g limit
Test position Mode Frequency (MHz) (W/kg) (W/kg) Result
Base facing phantom GP: 2.0
(0 mm) GSM 900 (GPRS, 2TS) 37/897.4 <0.01 0:10 PASSED
Base facing phantom GP: 2.0
(0 mm) UMTS FDD VIl (HSDPA sub 1) 2787/ 897.4 <0.01 0: 10 PASSED
Base facing phantom GP: 2.0
(O'mm) GSM 1800 (GPRS, 2TS) 699 /1747.6 0.01 0:10 PASSED
Base fig":grﬁ;‘a“tom UMTS FDD | (12.2 kbps RMC) | 9750 / 1950 0.01 Gg, 20 PASSED
Extended Uncertainty (k=2) 95% +21.4 % (10g)

! This page contains a summary of the test results. The full report provides a complete description of all test details and results.
2 SAR limit applicable in USA and Canada.
% GP=General public, O=Occupational.
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3 General information

The test results reported in this document have been obtained by SAR measurements in accordance with
the International standard IEC 62209-2 (CDV) [1], the European standard EN 62311* [2], and FCC OET
Bulletin 65 Supplement C [3]. The purpose of the tests was to verify that the EUT is in compliance with the
appropriate RF exposure standards, recommendations and limits [3]-[8].

Two identical host devices (identification numbers D-1012-32-859 and D-1012-32-861) were used for
compliance testing. The D-1012-32-859 host device was equipped with the KRD 131 15/11 F3607gw
module, whereas the D-1012-32-861 was equipped with the KRD 131 15/12 F3607gw module. The KRD 131
15/11 module supports UMTS bands |, Il, V, and VI°, whereas the KRD 131 15/12 module supports UMTS
bands I, Il, and VIII. All tests except at UMTS band VIII were conducted using the D-1012-32-859 host and
the KRD 131 15/11 wireless module.

4 Equipment under test

The tables below summarize the technical data for the equipment under test (EUT). Photographs of the
device are presented in Appendix A.

Description Notebook PC with built-in Ericsson F3607gw Mobile Broadband Module
Brand Names Dell inc. (host device); Ericsson (wireless module)
Model Names Inspirion 1012 (host device); F3607gw (wireless module)
Alternative wireless module name Dell 5540 HSPA mobile broadband mini-card
Identification humbers (host devices) D-1012-32-859 and D-1012-32-861

Hardware Version Number (host devices) |A00

Type numbers (wireless modules) KRD 131 15/11 and KRD 131 15/12

IMEI Numbers (wireless modules) 004401700230697 and 004401700234228

Serial Numbers (wireless modules) A400840882 and A400842858

Hardware Revision (wireless modules) EP41and EP 1.2

Software Revision (wireless module) Rev A

FCC ID Number (wireless module) VV7-MBMF3607GW1-D and VV7-MBMF3607GW2-D

IC Canada reg. Number (wireless module) |287AG-MBMF3607GW1 and 287AG-MBMF3607GW2
Type of Unit Portable Tranceiver

Antennas Integrated in screen part of host device.

GSM/GPRS/EDGE 850/900 33 dBm
GSM/GPRS/EDGE 1800/1900 |30 dBm
UMTS/HSPA FDD I/1II/V/VIII 24 dBm

Mode(s) covered by this report and
specified output powers by the customer

GPRS multislot/capability class: 10/B; EDGE multislot class: 10

Data and connectivity HSDPA Category 8 (up to 7.2Mbps); HSUPA Category 5 (up to 2.0Mbps)

GSM 850: 824.2 — 848.8
UMTS FDD V: 826.4 — 846 6
GSM 900: 880.2 —914.8
UMTS FDD VIII: 882.4 —912.6
GSM 1800: 1710.2—1784.8
GSM 1900: 1850.2 — 1909.8
UMTS FDD II: 1852.4 — 1907.6
UMTS FDD I: 1922.4 — 1977.6

Modulations/Crest factors GMSK (GPRS/EDGE): 217 Hz / 4, QPSK (UMTS/HSPA): 0/ 1
Power Supply Requirement / Battery type: | 11.1 V dc / Li-ion

Transmitter frequency range (MHz)

* This standard specifies several compliance assessment methods, including SAR measurements. SAR measurement is part of the Ericsson EMF
Research Laboratory accreditation.
® This frequency band is a sub-band of band V and is therefore automatically covered.

4 (37)
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Mode Measured output power6 (dBm)
Low ch Mid ch High ch

GPRS 850’ 32.2 32.6 32.8
EDGE 850 32.1 32.5 32.7
GPRS 1900 29.5 29.9 29.6
EDGE 1900 29.5 29.8 29.6
UMTS FDD V (12.2 kbps RMC)® 23.7 24.0 23.8
UMTS FDD V (HSDPA Subtest 1) 23.6 24.0 23.7
UMTS FDD V (HSDPA Subtest 2) 22.9 23.2 23.1
UMTS FDD V (HSDPA Subtest 3) 229 23.2 23.0
UMTS FDD V (HSDPA Subtest 4) 23.0 23.2 23.0
UMTS FDD V (HSUPA Subtest 1) 22.9 23.2 23.0
UMTS FDD V (HSUPA Subtest 2) 23.3 23.6 23.5
UMTS FDD V (HSUPA Subtest 3) 224 22.7 22.5
UMTS FDD V (HSUPA Subtest 4) 214 21.7 21.5
UMTS FDD V (HSUPA Subtest 5) 22.9 23.2 23.0
UMTS FDD VIl (12.2 kbps RMC) 241 24.2 24.3
UMTS FDD VIl (HSDPA Subtest 1) 24.0 24.2 24.2
UMTS FDD VIl (HSDPA Subtest 2) 23.4 23.6 23.5
UMTS FDD VIII (HSDPA Subtest 3) 234 23.5 235
UMTS FDD VIl (HSDPA Subtest 4) 234 23.6 235
UMTS FDD VIl (HSUPA Subtest 1) 23.4 23.6 23.6
UMTS FDD VIl (HSUPA Subtest 2) 23.6 23.8 23.8
UMTS FDD VIII (HSUPA Subtest 3) 229 23.0 23.0
UMTS FDD VIII (HSUPA Subtest 4) 21.9 22.0 22.1
UMTS FDD VIII (HSUPA Subtest 5) 23.3 23.5 235

5 Test equipment

5.1 Dosimetric system

The SAR measurements were conducted using the DASY4 professional near-field scanner by
Schmid & Partner Engineering AG. An uncertainty budget including total uncertainty (k=1) and expanded
uncertainty (k=2) for 1g and 10g SAR assessments is given in Section 8.

The equipment list is given below. In Appendix E calibration parameters for the SAR test probe(s) are listed
and in Appendix F calibration certificate(s) of the SAR test probe(s) are attached [9].

Description Serial number Calibration due date iCr‘?:ei?\lr:Ition
Probe electronics, DAE3 S/N 422 2010-04-14 12 months
E-field (SAR) probe, ES3DV3 S/N 3113 2010-04-14 12 months
Dipole validation kit, D835V2 S/N 413 NA NA

Dipole validation kit, D900V2 S/N 1d039 NA NA

Dipole validation kit, D1800V2 S/N 203 NA NA

Dipole validation kit, D1900V2 S/N 510 NA NA

Dipole validation kit, D2000V2 S/N 1003 NA NA

ELI-4 flat phantom S/N 1003 NA NA

5 Measured at module main antenna port.
” For the GSM bands the average burst power was measured.
8 For the UMTS bands the average RMS power was measured.
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5.2 Additional equipment
- . . . Calibration

Description Serial number Calibration due date interval
Dielectric probe kit, HP 85070C S/N US99360060 NA NA
Network analyzer, Agilent E5071C MY46104892 2010-07-02 12 months
Power meter, R&S NRVS S/N 848888/052 2010-05-28 12 months
Power sensor, R&S NRV-Z5 S/N 849895/030 2010-05-28 12 months
Universal radio communication tester,
R&S CMU 200 S/N 107639 2010-06-04 12 months
Thermometer, EBRO TFX-392SKWT | S/N 10130918 2010-10-19 12 months

6

Electrical parameters of the tissue simulating liquids

6 (37)

The parameters of the tissue simulating liquids were measured with a dielectric probe kit prior to the SAR
measurements and the results are shown below. The measured values were within 5% of the specified
values in [1] and [3] and the mass density of the liquid entered into the DASY4 program was 1000 kg/m3.
The depth of the tissue simulating liquid was 15£0.5 cm. Pictures of liquid depth for FCC band liquids are

shown below.
f (MHz) Tissue type Measured/Specification & o (S/m)

Measured 55.3 0.97

835 Body (Muscle) | Specified value [3] 55.2 0.97
Difference (%) 10 +0
Measured 40.2 0.95

900 Head Specified value [1] 415 0.97
Difference (%) -3 -2
Measured 38.1 1.41

1800 Head Specified value [1] 40.0 1.40
Difference (%) -5 +1
ay 2

1900 Body (Muscle) | Specified value [3] 53.3 1.52
Difference (%) . e
Measured 38.9 1.44

2000 Head Specified value [1] 40.0 1.40
Difference (%) -3 +3

Measured level (153 mm) of 835 MHz
muscle tissue simulating liquid in the
ELI-4 phantom

Measured level (152 mm) of 1900
MHz muscle tissue simulating liquid
in the ELI-4 phantom

® The liquid parameters were measured at more than one occasion.
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7

SAR system performance check

7 (37)

System performance checks of the SAR test system were conducted prior to the SAR measurements using
the D835V2, D900V2, D1800V2, D1900V2 and D2000V2 dipole validation kits and the obtained results are
shown in the table below. SAR distribution plots from the system performance checks are given in Appendix
C. The results are within 10% of the reference values [10], [11] . Evaluations prior to the SAR testing showed
that the maximum SAR system noise was below 2 mW/kg, which is below the requirements. The

temperature of the test facility during the system performance checks was in the range 20 °C to 25°C.

f (MHz) [Tissue type 'é{n:fz sr:rnic;/ (SV'VA/'::J)Q (S\,C/'::J)Og & G (S/m) (Ij,lcq;j id temp Date

Measured 9.5 6.3 55.3 0.97 21.1 091107
835 ?n‘q’ﬁgcl o |[Reference[io] [975 6.39 55.2 0.97 -

Difference (%) -3 -1 +0 +0 - -

Measured 11.1 7.1 40.2 0.95 211 091106
900 Head Reference [11] 10.8 6.9 41.5 0.97 -

Difference (%) +3 +3 -3 -2 - -

Measured 38.3 20.0 38.1 1.41 21.0 091104
1800 Head Reference [11] 38.1 19.8 40.0 1.40 -

Difference (%) +1 +1 -5 +1 - -

Measured 42.0 21.9 51.1 1.60 21.4 091104
1900 ?n?ggcl o |[Referencelfol [404 211 53.3 152 :

Difference (%) +4 +4 -4 +5 - -

Measured 43.0 22.0 38.9 1.44 22.1 091105
2000 Head Reference [11] 41.1 211 40.0 1.40 -

Difference (%) +5 +4 -3 +3 -
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8 Uncertainty evaluation of SAR measurement system DASY4 according to

IEC 62209-2 [1] and IEEE 1528 [11]
. Section in | Uncer. | Prob . Std. Uncer. | Std. Uncer.
Uncertainty Component |EEE 1528 (%) Dist. | PV- | Citg | Citog (1g) (%) (10g) (%)

Measurement System

Probe Calibration E2.1 +5.9 N 1 1 1 5.9 5.9
Axial Isotropy E2.2 +4.7 R \3 0.7 0.7 +1.9 1.9
Spherical Isotropy E2.2 +9.6 R \3 0.7 0.7 +3.9 3.9
Boundary Effect E2.3 +1.0 R \3 1 1 0.6 0.6
Linearity E2.4 +4.7 R \3 1 1 +2.7 +2.7
System Detection Limits E2.5 +1.0 R \3 1 1 +0.6 +0.6
Readout electronics E2.6 +0.3 N 1 1 1 0.3 0.3
Response time E2.7 +0.8 R \3 1 1 +0.5 +0.5
Integration time E2.8 +2.6 R \3 1 1 +1.5 +1.5
RF Ambient Noise E6.1 +3.0 R V3 1 1 +1.7 +1.7
RF Ambient Reflections E6.1 +3.0 R V3 1 1 +1.7 +1.7
Probe Positioner E6.2 +0.4 R V3 1 1 +0.2 +0.2
Probe Positioning E6.3 2.9 R \3 1 1 +1.7 +1.7
Max. SAR Evaluation E5 +1.0 R \3 1 1 0.6 0.6
Measurement System

Uncertainty *8.6 *8.6
Test Sample Related

Device positioning E4.2 +2.9 N 1 1 1 +2.9 +2.9
Device holder uncertainty E4.1 +3.6 N 1 1 1 +3.6 +3.6
Power drift 6.6.3 5.0 R | V3 1 1 +2.9 +2.9
Test Sample Related

Uncertainty 5.5 5.5
Phantom and Tissue

Parameters

Phantom uncertainty E3.1 +4.0 R \3 1 1 +2.3 +2.3
Liquid conductivity (meas E3.3 25 | N | 1 | 064 | 043 +1.6 +1.1
uncertainty)

Liquid conductivity (target) E3.2 5.0 R V3 | 0.64 | 0.43 +1.8 1.2
Liquid Permittivity (meas

uncertainty) E3.3 25 N 1 0.6 0.49 1.5 +1.2
Liquid Permittivity (target) E3.2 +5.0 R \3 0.6 0.49 1.7 1.4
Phantom and Tissue

Parameters Uncertainty 4.9 3.4
Combined standard

uncertainty +10.9 +10.7
Extended standard £21.9 +21.4

uncertainty (k=2)
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9 SAR measurement configurations

The EUT (see Figure A.1) is a laptop smaller than a traditional full size laptop with a screen size of 10.1
inches. The EUT is equipped with an Ericsson mobile broadband module (see Figure A.2) connected to two
internal mobile communication antennas, the main antenna and the auxiliary antenna. The main Wireless
Wide Area Network (WWAN) antenna is used for transmission (see location in top left part of Figure A.1).
The auxiliary WWAN antenna is used for reception only.

The EUT also supports simultaneous Wireless Local Area Network (WLAN) connectivity. SAR testing of
Wireless LAN has not been conducted since WLAN transmission is covered in separate reports. An FCC
permission to use the KDB616217 policy of adding individual 1g SAR values for WWAN in this report to
individual 1g SAR values for WLAN of other reports has been obtained (Inquiry Tracking Number: 256299).

The EUT can only be configured in laptop mode, i.e. the screen can not be rotated and folded onto the
keyboard section.

SAR testing was conducted with the bottom part of the base towards the phantom (0 mm separation
distance), with the screen opened 90°. The bottom left part of Figure A.1 shows the base of the laptop. Since
the intended use described in the user manual of the EUT specifies that a separation distance of >20 cm
should be kept between the user (or any other person in the vicinity) and the antennas, no other test
positions were considered [1].

The SAR testing was conducted at the middle channel of each tested band only [12].

For the GSM bands SAR measurements with GPRS (2TS1°) and EDGE (2TS) transmission activated were
conducted [13].

For the UMTS bands SAR measurements with RMC 12.2 kbps, HSDPA (Subtest 1) and HSPA (Subtest 5)
transmission activated were conducted [14].

SAR testing of Bluetooth has been excluded based on principles specified in [12] (Section 3b) and [1]
(Section K2.2).

10 SAR test results

The tables in this section show the measured 1g and 10g averaged SAR for the device. All measurements
were conducted with a separation distance of 0 mm (touch position) between the EUT and the flat ELI-4
phantom. A universal radio communication tester was used to control the device during the SAR
measurements. The temperature of the test facility during the tests was in the range 20 to 25°C. During the
tests, the temperature of the tissue simulating liquid was within +2°C from the liquid temperature at system
performance check. Very low SAR results (close to noise level) were obtained. Therefore the power drift
measurements were influenced by noise and were not within £0.2 dB.

10.1 Results for the GPRS/EDGE 850 modes

9 (37)

M AR (W/k
Test position Mode f (MHz) easured SAR (Wkg)
SAR1g SAR1g
. GPRS (2TS) 836.6 0.02 0.01
Base facing phantom
EDGE (2TS) 836.6 0.02 0.01

In Figure D.1 the SAR distribution for the maximum configuration for the GPRS/EDGE 850 band is shown.

10.2 Results for the UMTS FDD V mode

Test position Mode f (MH2) Measured SAR (W/kg)
SARg SAR10g
12.2 kbps RMC 836.6 0.01 0.01
Base facing phantom HSDPA Subtest 1 836.6 0.01 0.01
HSPA Subtest 5 836.6 0.01 0.01

In Figure D.2 the SAR distribution for the maximum configuration for the UMTS FDD V band is shown.

% Two active uplink time slots.
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10.3 Results for the GPRS/EDGE 1900 modes

10 (37)

Measured SAR (W/kg)

Test position Mode f (MHz)
SAR1q SAR10g
) GPRS (2TS) 1880 0.01 0.01
Base facing phantom
EDGE (2TS) 1880 0.01 0.01

In Figure D.3 the SAR distribution for the maximum configuration for the GPRS/EDGE 1900 band is shown.

10.4 Results for the UMTS FDD Il mode

Measured SAR (W/kg)

Test position Mode f (MHz)
SAR1g SARjog
12.2 kbps RMC 1880 0.03 0.02
Base facing phantom HSDPA Subtest 1 1880 0.03 0.02
HSPA Subtest 5 1880 0.03 0.02

In Figure D.4 the SAR distribution for the maximum configuration for the UMTS FDD Il band is shown.

10.5 Results for the GPRS/EDGE 900 mode

Measured SAR (W/kg)

Test position Mode f (MHz)
SARiq SAR10g
. GPRS (2TS) 897.4 0.01 <0.01
Base facing phantom
EDGE (2TS) 897.4 <0.01 <0.01

In Figure D.5 the SAR distribution for the maximum configuration for the GPRS/EDGE 900 band is shown.

10.6 Results for the UMTS FDD VIIl mode

Measured SAR (W/kg)

Test position Mode f (MHz)
SARyg SARiog
12.2 kbps RMC 897.4 <0.01 <0.01
Base facing phantom HSDPA Subtest 1 897.4 0.01 <0.01
HSPA Subtest 5 897.4 0.01 <0.01

In Figure D.6 the SAR distribution for the maximum configuration for the UMTS FDD VIl band is shown.

10.7 Results for the GPRS/EDGE 1800 mode

Measured SAR (W/kg)

Test position Mode f (MHz)
SARjgq SARj10g
) GPRS (2TS) 1747.6 0.01 0.01
Base facing phantom
EDGE (2TS) 1747.6 0.01 0.01

In Figure D.7 the SAR distribution for the maximum configuration for the GPRS/EDGE 1800 band is shown.

10.8 Results for the UMTS FDD | mode

Measured SAR (W/kg)

Test position Mode f (MHz)
SARiq SARj10g
12.2 kbps RMC 1950 0.01 0.01
Base facing phantom HSDPA Subtest 1 1950 0.01 0.01
HSPA Subtest 5 1950 0.01 0.01

In Figure D.8 the SAR distribution for the maximum configuration for the UMTS FDD | band is shown.
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11 Conclusion

The results in Section 10 show that the maximum SAR for the EUT is below the applicable SAR limits.
Consequently, the EUT is in compliance with the appropriate RF exposure standards and recommendations.
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APPENDIX A: Photographs of the EUT

Pictures are found in EAB:09-074473 Pictures are found in EAB:09-074473

Pictures are found in EAB:09-074473

Figure A.1 Top left: View of EUT with screen open. Top right: View of EUT with screen closed. Bottom left: View of base of
EUT.

Ericsson F3607gw
mobile broadband
module

N - OMf

R E NOT TYPE APPROVED
Prototype EP1.2 900
084:

T s

Figure A.2 Internal view showing the Ericsson F3607gw mobile broadband module.
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APPENDIX B: Photographs of the EUT when positioned for SAR measurements

Pictures are found in EAB:09-074473

Figure B.1 EUT positioned with the base facing the ELI 4 phantom at 0 mm separation distance (touch position).

APPENDIX C: SAR distribution plots for the system performance checks

System performance check at 835 MHz (Body) conducted on the 7" of November
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Date/Time: 2009-11-07 12:25:50

-Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
-Medium: Body 835 MHz; ¢ = 0.973 mho/m; &, = 55.3; p = 1000 kg/m’

DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(5.59, 5.59, 5.59)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

d=15mm, Pin=248 mW/Area Scan 2 (61x121x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 2.59 mW/g

d=15mm, Pin=248 mW/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 51.1 V/m; Power Drift = -0.046 dB

Peak SAR (extrapolated) = 3.47 W/kg

SAR( g) = 2.39 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) =2.58 mW/g

dB
0.000

-2.04

-4.08

-6.12

-8.16

-10.2

0dB =2.58mW/g

System performance check at 900 MHz conducted on the 6™ of November

Date/Time: 2009-11-06 09:23:18
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-Communication System: CW; Frequency: 900 MHz;Duty Cycle: 1:1
-Medium: Head 900 MHz; ¢ = 0.95 mho/m; ¢, = 40.2; p = 1000 kg/m3

DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(5.56, 5.56, 5.56)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

d=15mm, Pin= 250 mW/Area Scan 2 (61x121x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 3.01 mW/g

d=15mm, Pin= 250 mW/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.8 V/m; Power Drift = -0.039 dB

Peak SAR (extrapolated) = 4.19 W/kg

SAR(1 g) =2.76 mW/g; SAR(10 g) = 1.77 mW/g

Maximum value of SAR (measured) =2.98 mW/g

dB
— 0.000

—-2.22

-4.44

-b.6b

-8.88

-11.1

0dB =2.98mW/g

System performance check at 1800 MHz conducted on the 4™ of November

Date/Time: 2009-11-04 15:55:46
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-Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1
-Medium: Head 1800 MHz; ¢ = 1.41 mho/m; ¢, = 38.1; p = 1000 kg/m3

DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.79, 4.79, 4.79)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

d=10mm, Pin=mW/Area Scan 2 (51x111x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 10.8 mW/g

d=10mm, Pin=mW/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 84.9 V/m; Power Drift =-0.123 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.53 mW/g; SAR(10 g) = 4.97 mW/g

Maximum value of SAR (measured) = 10.7 mW/g

dB
— 0.000

— -3.50

-F.00

-10.5

-14.0

-17.5

0dB =10.7mW/g

System performance check at 1900 MHz (Body) conducted on the 4™ of November

Date/Time: 2009-11-04 19:13:02
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-Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
-Medium: Body 1900 MHz; 6 = 1.6 mho/m; &, = 51.1; p = 1000 kg/m’

DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.57, 4.57, 4.57)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOO1BA;

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

d=10mm, Pin=249.8 mW/Area Scan 2 (91x181x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.9 mW/g

d=10mm, Pin=249.8 mW/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 84.7 V/m; Power Drift = -0.090 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) =10.5 mW/g; SAR(10 g) = 5.47 mW/g

Maximum value of SAR (measured) = 11.9 mW/g

dB
— 0.000

—-3.52

-7.04

-10.6

-14.1

-17.6

0dB =11.9mW/g

System performance check at 2000 MHz conducted on the 5™ of November

Date/Time: 2009-11-05 13:13:58
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-Communication System: CW; Frequency: 2000 MHz;Duty Cycle: 1:1
-Medium: Head 2000 MHz; ¢ = 1.44 mho/m; ¢, = 38.9; p = 1000 kg/m3

DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.63, 4.63, 4.63)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOO1BA;

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

d=10mm, Pin= 251 mW/Area Scan 2 (91x181x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 12.0 mW/g

d=10mm, Pin= 251 mW/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 83.5 V/m; Power Drift =-0.018 dB

Peak SAR (extrapolated) = 20.3 W/kg

SAR(1 g) =10.8 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 12.2 mW/g

dB
— 0.000

— -3.64

-f.28

-10.9

-14.6

-18.2

0dB =122mW/g

APPENDIX D: SAR distribution plots
Date/Time: 2009-11-07 14:20:56

-Communication System: GPRS 850 (2ts); Frequency: 836.6 MHz;Duty Cycle: 1:4.15
-Medium: Body 835 MHz; ¢ = 0.974 mho/m; &, = 55.3; p = 1000 kg/m’
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(5.59, 5.59, 5.59)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

EDGE (2TS), 0 mm, BASE, MID/Large scan 2 (91x141x1): Measurement grid: dx=25mm, dy=25mm

Maximum value of SAR (interpolated) = 0.023 mW/g

EDGE (2TS), 0 mm, BASE, MID/Area scan 2 2 (61x61x1): Measurement grid: dx=10mm, dy=10mm

EDGE (2TS), 0 mm, BASE, MID/Zoom Scan (7x7x7) 2 (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.79 V/m; Power Drift = 0.676 dB

Peak SAR (extrapolated) = 0.029 W/kg

SAR(1 g) = 0.02 mW/g; SAR(10 g) = 0.01 mW/g

Maximum value of SAR (measured) = 0.022 mW/g

dB
0.000

-1.71

-3.42

-b.13

-b.84

-8.55

0dB =0.022mW/g

Figure D.1 SAR distribution of the EUT, transmitting in the mid channel of the GSM850 band (EDGE with two active uplink
timeslots). The EUT is positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-07 15:16:01

-Communication System: WCDMA 850; Frequency: 836.6 MHz;Duty Cycle: 1:1
-Medium: Body 835 MHz; ¢ = 0.973 mho/m; ¢, = 55.3; p = 1000 kg/m3

DASY4 Configuration:
-Probe: ES3DV3 - SN3113; ConvF(5.59, 5.59, 5.59)
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-Electronics: DAE3 Sn422
-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA
-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Base 0 mm, HSDPA subtest1/Area Scan 2 (71x101x1): Measurement grid: dx=30mm, dy=30mm

Maximum value of SAR (interpolated) = 0.013 mW/g

Base 0 mm, HSDPA subtest1/Area Scan (71x71x1): Measurement grid: dx=10mm, dy=10mm

Base 0 mm, HSDPA subtest1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.29 V/m; Power Drift = 1.47 dB

Peak SAR (extrapolated) = 0.017 W/kg

SAR( g) = 0.01 mW/g; SAR(10 g) = <0.01 mW/g

Maximum value of SAR (measured) = 0.012 mW/g

dB
0.000

-1.70

-3.40

-5.11

-6.81

-8.51

0dB =0.012mW/g

Figure D.2 SAR distribution of the EUT, transmitting in the mid channel of the UMTS FDD V band (HSDPA subtest 1). The EUT is
positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-04 19:48:13

-Communication System: GPRS 1900 (2ts); Frequency: 1880 MHz;Duty Cycle: 1:4.15
-Medium: Body 1900 MHz; ¢ = 1.6 mho/m; &, = 51.1; p = 1000 kg/m3
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.57, 4.57, 4.57)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

GPRS (2TS), 0 mm, BASE, MID/Large scan 2 (71x101x1): Measurement grid: dx=30mm, dy=30mm

Maximum value of SAR (interpolated) = 0.014 mW/g

GPRS (2TS), 0 mm, BASE, MID/Area scan 2 2 (61x61x1): Measurement grid: dx=10mm, dy=10mm

GPRS (2TS), 0 mm, BASE, MID/Zoom Scan (7x7x7) 2 (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.49 V/m; Power Drift = -0.301 dB

Peak SAR (extrapolated) = 0.022 W/kg

SAR(1 g) = 0.014 mW/g; SAR(10 g) = 0.010 mW/g

Maximum value of SAR (measured) = 0.015 mW/g

21 (37)

dB
— 0.000

—-1.15

-2.29

-3.44

-4.5h8

-5.73

0dB =0.015mW/g

Figure D.3 SAR distribution of the EUT, transmitting in the mid channel of the GSM1900 band (GPRS with two active uplink
timeslots). The EUT is positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-05 12:07:26

-Communication System: WCDMA 1900; Frequency: 1880 MHz;Duty Cycle: 1:1
-Medium: Body 1900 MHz; 6 = 1.59 mho/m; &, = 50.9; p = 1000 kg/m’
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.57, 4.57, 4.57)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Base 0 mm, HSDPA subtest 1/Area Scan 2 (71x101x1): Measurement grid: dx=30mm, dy=30mm

Maximum value of SAR (interpolated) = 0.036 mW/g

Base 0 mm, HSDPA subtest 1/Area Scan (71x71x1): Measurement grid: dx=10mm, dy=10mm

Base 0 mm, HSDPA subtest 1/Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.49 V/m; Power Drift = 0.353 dB

Peak SAR (extrapolated) = 0.051 W/kg

SAR(1 g) = 0.03 mW/g; SAR(10 g) = 0.02 mW/g

Maximum value of SAR (measured) = 0.035 mW/g

dB
— 0.000

—-1.94

-3.89

-h.83

-F.78

-9.72

0 dB =0.035mW/g

Figure D.4 SAR distribution of the EUT, transmitting in the mid channel of the UMTS FDD Il band (HSDPA subtest 1). The EUT is
positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-06 12:51:23

-Communication System: GPRS 900 (2ts); Frequency: 897.4 MHz;Duty Cycle: 1:4.15
-Medium: Head 900 MHz; ¢ = 0.95 mho/m; ¢, = 40.2; p = 1000 kg/m3
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(5.56, 5.56, 5.56)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

GPRS (2TS), 0 mm, BASE, MID/Large scan 2 (91x141x1): Measurement grid: dx=25mm, dy=25mm

Maximum value of SAR (interpolated) = 0.007 mW/g

GPRS (2TS), 0 mm, BASE, MID/Area scan 2 2 (61x61x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 0.006 mW/g

GPRS (2TS), 0 mm, BASE, MID/Zoom Scan (7x7x7) 2 (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.33 V/m; Power Drift = 1.18 dB

Peak SAR (extrapolated) = 0.008 W/kg

SAR(1 g) = 0.01 mW/g; SAR(10 g) = <0.01 mW/g

Maximum value of SAR (measured) = 0.005 mW/g

dB
— 0.000

— -1.35

-2.70

-4.0%

-b.40

-6.75

0dB =0.005mW/g

Figure D.5 SAR distribution of the EUT, transmitting in the mid channel of the GSM 900 band (GPRS with two active uplink
timeslots). The EUT is positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-06 15:54:10

-Communication System: WCDMA 900; Frequency: 897.4 MHz;Duty Cycle: 1:1
-Medium: Head 900 MHz; 6 = 0.95 mho/m; ¢, = 40.2; p = 1000 kg/m3
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(5.56, 5.56, 5.56)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

WCDMA (HSDPA subtest 1), 0 mm, BASE, MID/Large scan 2 2 (91x141x1): Measurement grid: dx=25mm,
dy=25mm

Maximum value of SAR (interpolated) = 0.008 mW/g

WCDMA (HSDPA subtest 1), 0 mm, BASE, MID/Area scan 2 2 (61x61x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.007 mW/g

WCDMA (HSDPA subtest 1), 0 mm, BASE, MID/Zoom Scan (7x7x7) 2 (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 0.600 V/m; Power Drift = 6.49 dB

Peak SAR (extrapolated) = 0.009 W/kg

SAR(1 g) = 0.01 mW/g; SAR(10 g) = <0.01 mW/g

Maximum value of SAR (measured) = 0.006 mW/g

dB
— 0.000

—-1.29

-2.5h8

-3.88

b7

-b.46

0dB =0.006mW/g

Figure D.6 SAR distribution of the EUT, transmitting in the mid channel of the UMTS FDD VIIl band (HSDPA subtest 1). The EUT
is positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-04 16:43:01

-Communication System: GPRS 1800 (2ts); Frequency: 1747.6 MHz;Duty Cycle: 1:4.15
-Medium: Head 1800 MHz; 6 = 1.41 mho/m; ¢, = 38.1; p = 1000 kg/m3
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.79, 4.79, 4.79)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

GPRS (2TS), 0 mm, BASE, MID/Large scan 2 (81x111x1): Measurement grid: dx=25mm, dy=25mm

Maximum value of SAR (interpolated) = 0.012 mW/g

GPRS (2TS), 0 mm, BASE, MID/Area scan 2 2 (61x61x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 0.015 mW/g

GPRS (2TS), 0 mm, BASE, MID/Zoom Scan (7x7x7) 2 (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 0.736 V/m; Power Drift = 4.68 dB

Peak SAR (extrapolated) = 0.019 W/kg

SAR(1 g) = 0.01 mW/g; SAR(10 g) = 0.01 mW/g

Maximum value of SAR (measured) = 0.013 mW/g

dB
0.000

-2.54

-5.08

-f.62

-10.2

-12.7

0dB =0.013mW/g

Figure D.7 SAR distribution of the EUT, transmitting in the mid channel of the GSM 1800 band (GPRS with two active uplink
timeslots). The EUT is positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

Date/Time: 2009-11-05 13:51:38

-Communication System: WCDMA 2100; Frequency: 1950 MHz;Duty Cycle: 1:1
-Medium: Head 2000 MHz; ¢ = 1.44 mho/m; ¢, = 38.9; p = 1000 kg/m3
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DASY4 Configuration:

-Probe: ES3DV3 - SN3113; ConvF(4.63, 4.63, 4.63)

-Electronics: DAE3 Sn422

-Phantom: Flat Phantom ELI4.0; Type: QDOVAOOIBA

-Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Base 0 mm, RMC 12.2 kbps/Area Scan 2 (71x101x1): Measurement grid: dx=30mm, dy=30mm

Maximum value of SAR (interpolated) = 0.020 mW/g

Base 0 mm, RMC 12.2 kbps/Area Scan (71x71x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 0.015 mW/g

Base 0 mm, RMC 12.2 kbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5Smm
Reference Value = 0.861 V/m; Power Drift = 0.841 dB

Peak SAR (extrapolated) = 0.024 W/kg

SAR(1 g) = 0.01 mW/g; SAR(10 g) = 0.01 mW/g

Maximum value of SAR (measured) = 0.015 mW/g

dB
— 0.000

—-2.5h4

-h.08

-f.62

-10.2

-12.7

0dB =0.015mW/g

Figure D.8 SAR distribution of the EUT, transmitting in the mid channel of the UMTS FDD | band (12.2 kbps RMC). The EUT is
positioned with the base facing the phantom shell with a separation distance of 0 mm (touch position).

APPENDIX E: Probe calibration parameters

ES3DV3, S/N: 3113

Diode compression:
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Sensitivity in

Sensitivity in

Muscle

Head

Head

Muscle

Head

Parameter Value in mV

DCP X 95 (S/N 3113)

DCP Y 94 (S/N 3113)

DCP z 93 (S/N 3113)

free space:

Parameter Value in pV/(V/m)2
Norm X 1.19 (S/N 3113)
Norm Y 1.14 (S/N 3113)
Norm Z 1.31 (S/N 3113)

tissue simulating liquid

835 MHz; €,=55.2 + 5%, 6=0.97% 5% S/m.

Parameter Value

ConvF X 5.59 (S/N 3113)
ConvF Y 5.59 (S/N 3113)
ConvF Z 5.59 (S/N 3113)

900 MHz; £=41.5 + 5%, 6=0.97+ 5% S/m.

Parameter Value

ConvF X 5.56 (S/N 3113)
ConvF Y 5.56 (S/N 3113)
ConvF Z 5.56 (S/N 3113)

1800 MHz; €,=40.0 = 5%, 6=1.40£ 5% S/m.

Parameter Value

ConvF X 4.79 (S/N 3113)
ConvF Y 4.79 (S/N 3113)
ConvF Z 4.79 (S/N 3113)

1900 MHz; €,=53.3 + 5%, 6=1.52% 5% S/m.

Parameter Value

ConvF X 4.57 (S/N 3113)
ConvF Y 4.57 (S/N 3113)
ConvF Z 4.57 (S/N 3113)

2000 MHz; £=40.0 £ 5%, 6=1.40% 5% S/m.

Parameter Value

ConvF X 4.63 (S/N 3113)

ConvF Y 4.63 (S/N 3113)

27 (37)
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IconvF z l4.63 (SN 3113)

Probe tip to sensor center: 2.0 mm

APPENDIX F: Probe calibration certificates
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Cal ibration Laboratory of J\"Hifz Schweizerischer Kalibrierdlenst

Schmid & Partner iy Service suisse détalonnage
Enginearing AG LT Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzedand £ .ﬁ;“b Swiss Calibration Service

Accreditation No.: SCS 108

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibratlon certificates

Certificate No: ES3-3113_Apr09

e ]

Client Ericsson AB

CALIBRATION CERTIFICATE

Crbject ES3DV3 - SN:3113

QA CAL-01.v6 and QA CAL-23.v3
Calibration procedure for dosimetric E-field probes

Caliration procadurais)

Calibration date:

April 21, 2008

In Tolerance

Condition of the calibrated itam

This calibrafion cerificate documents the iraceabslily to national standards, which reallze the phiysical units of measurements (51}
The measurements and the unceraintios with confidence probebility are given on the fellowing pages and are part of the certificata.

All calibrations have been conducted in the closed laboratary facility; envirorment lemperature (22 £ 3)°C and humidity = 70%

Calibration Equipment used (MATE critical for calibration)

Certificate Mo: ES3-3113_Apr09

This cali_hra_hnn certificate shall noi be reproduced except in full without written approval of the laboratary,

Primary Standards B ) 10 # ~ CalDate (Cerificate Mo} Scheduled Calibration |
Power meder E44188 GBE41293574 1-Apr-08 (Mo, 217-01030) Apr=10 |
Powar sansor E44124 MIY4£1485277 1-Apr-08 (Mo, 21 7-01030) Apr-10
Power sensor Ed441248 N4 1458087 1-Apr-09 (Mo, 217-01030) Apr-10
Reference 3 dB Attenuator SM; 55054 {3e) 3-Mar-02 (No. 217-01028) Mar-10
Reference 20 dB Attenuatar SM: 55085 (200} 31-Mar-09 (Me. 217-01028) Mar-10
Reference 30 d8 Alienualer SM: 55129 {30k} 31-Mar-09 (Na. 217-01027) ar-101
Reference Probe ES30V2 SN: 3043 2=Jan-08 (Mo, ES3-3013_Jan0d) Jan-10
DAE4 SM: GE0 8-Sep-08 (Mo. DAE4-6E0_SepDd) Sap-08
Secondary Standards 10 # Check Date (n house) Scheduled Check 1
RF generator HP 86480 US3g42001700 4-Aug-59 (in house check Oct-07) In house check: Ocl-09 [
Metwork Analyzer HF 8753E LIS 57300565 18-0ct-01 {in house check Oot-08) In house check: Oct-03
Mame Funetion _Signature
Calibrated by; Katja Pokowic Technical Manager 5 i i I}"
e e //'C-:/é—
Approved by: Fiin Bomholt R&D Director e $

./{:""--’.-x?if-f?""' S

lsgued: April 22, 2009

Page 1 of
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Schweizerlscher Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatorles to the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP dicde compression paoint

Polarization o i rotation around probe axis

Folarization 3 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:
+ NORMx,y,z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF)

« NORM(fxy,z = NORMx, v,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

s DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {ar
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF, A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

» Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sensor Offsef The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: E53-3113_Apr09 Page 2 of 9
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ES3DV3 SN:3113 April 21, 2009

Probe ES3DV3

SN:3113

Manufactured: June 3, 2006
Last calibrated: April 14, 2008
Recalibrated: April 21, 2009

Calibrated for DASY Systems

i{Mote: non-compatible with DASY2 systern!)

Cerificate No: ES3-3112_AprlS Fage 3 of 9
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ES3DV3 SN:3113 April 21, 2009

DASY - Parameters of Probe: ES3DV3 SN:3113

Sensitivity in Free Space” Diode Compression”
Normx 119 £10.1%  pVI(VIm)? DCP X 95 mV
NormY 114 £10.1%  pVIV/m) DCP Y 94 m\V/
Norm?Z 1.31 £101%  uVAVIm)® DCP Z 93 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 400 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR,, [%] Without Carrection Algorithm 10.3 6.3
SAR,, %) With Correction Algorithm 0.4 0.6
TSL 1810 MH=z Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance J.0mm 4.0 mm
SARg, %) Without Corraction Algorithm 9.3 57
SARL, [%] With Correction Algorithm 0.8 0.5

Sensor Offset

Probe Tip to Sensor Center 2.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* The uncerainties of Norm, Y 2 do not allect the E-Bald uncertainty inside TSL (see Page &),

" Mumerical linzarization parameter: uncertainty not required,

Certificate Mo ES3-3113_Aprdo Fage 4 of 9
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ES3DV3 5N:3113 April 21, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

e
sy

Frequency response (normalized)
i}

0.8 |

0.8 | | |

o
=

05 - | k l : |
o] 500 1000 1500 2000 2500 000
£ [MHz]

—&—TEM ——RZ2

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ES3-3113_Aprlo Page 5 of 9
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ES3DV3 5N:3113 April 21, 2009

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

| : 1
——¥ —8—Y —8—7 —0—Tot —a—X ——Y —a—7 —‘:'—T‘J‘I

| —o— 30 MHz
= —8— 100 MHz
= —4— 500 MHz
E —— 1800 MHz |
ul —a— 2500 MHz |

a & 120 180 240 300

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate Mo ES3-3113_Apr09 Paga 6 of 9
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ES3DV3 SN:3113 April 21, 2009

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)

1.E+08 =11 | =T H—=1 | £l T [
16905 +—: | [l

1.E+04 4 : :

Input Signal [uV]

1 E+00 L | ]| - L | i
0.0001 0.001 001 0 1 10 100

SAR [mWicm®]

=—@—not compansated —— compansated

=
o

Error [dB]
5 5 o
(1) [ k3

-
[=]

0.001

SAR [mWicm®]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cartificate Mo: ES3-3113_Apr09 Fage 7 of &
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April 21, 2009

Conversion Factor Assessment

f= 900 MHz, WGLS R9 (head)

f = 1810 MHz, WGLS R22 (head)

4.0 | 30.0
3.5
25.0
3.0 4
E E 2000
= 25 =
§ g
g 20 | £ 150
- £
E e E 10.0
1.0 4
05 5.0
0.0 + ' - 0.0 4 | ] |
] 20 40 &0 D 10 20 30 40
Z[imim] z[mm]
—8—Analytical —¢— Measurements —@— Apalytical —¢—Measuraments
f [MHz] Validity [MHz]" TSL  Permittivity Conductivity Alpha Depth  ConvF Uncertainty
800 +50/+100 Head 41.5+5% 097 £5% 076  1.18 5.56 £ 11.0% (k=2)
1810 +50/+100 Head 400+5% 140+5% 042 1.69 479 £ 11.0% (k=2)
2000  450/+100 Head 40.0%5%  1.40+5% 042 163 483 & 11.0% (k=2)
2450  £50/£100 Head 39.2+5% 1.80x5% 048  1.58 4.25 = 11.0% (k=2)
900 + 50 /£ 100 Body S550+5% 1.05+5% 0.85 1143 5.58 £ 11.0% (k=2)
1810 = 50/%100 Body 533x5% 1.52+8% 034 222 457 +11.0% (k=2)
2000 =50/ +100 Body 53.3+5% 1.5215% 0.34 235 442 1 11.0% (k=2)
2450  +50/(+ 100 Body 527 +5% 1.95%5% 073 1.40 3.98 & 11.0% (k=2)

® The validity of £ 100 MHz only applies for DASY v4.4 and highar (see Page 2). The uncertainty s the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ES3-3113_Aprda Page 8 of 8
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E53DV3 SN:3113 April 21, 2009

Deviation from Isotropy in HSL
Error (¢, 3), f= 900 MHz

Error [dB]

= n

|M-1.00-0.50 H-0.80-0.60 W-0.60-0.40 W-0.40-0.20 W-0.20-0.00

|@0.00-0.20 B0.20-040 O040-060 @050-0.80 MO.60-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)

Cerfificate Mo: ES3-3113_Apr02 Page 9 of &



