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EX3DV4- 5N:3832 February 27, 2019
10220 | CAC | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16-QAM) WLAN 813 | +96%
10221 | CAC | IEEE 802.11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN 827 | +96%
10222 | CAC | IEEE 802.11n (HT Mixed, 15 Mbps. BPSK) WLAN BO6 | +96%
10223 | CAC [ IEEE 802.11n (HT Mixed, 90 Mbps. 16-QAM) WLAN B48 | +96%
10224 | CAC_ | IEEE 802.11n (HT Mixed, 150 Mbps, 64-QAM) WLAN BOB [ +96%
10225 | CAB | UMTS-FDD (HSPA+) WCDMA 597 | +96%
10226 | CAA | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 949 [ +96%
10227 | CAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. 64-QAM) LTE-TOD 1026 | +9.6 %
10228 | CAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 922 | +96%
10229 | CAC [ LTE-TDD (SC-FDMA, 1 RB_3 MHz_15-QAM) LTE-TDD 948 | +9.6%
10230 | CAC | LTE-TDD (SC-FOMA_ 1 RB, 3 MHz, 64-QAN) LTE-TDD 1025 | +9.6 %
10231 | CAC | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, QPSK) LTE-TDD 919 | +96%
10232 | CAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-TDD 948 | £96%
10233 | CAF | LTE-TDD (SC-FDMA,_1 RB, 5 MHz, 64-QAM) LTE-TDD 1025 | +96%
10234 | CAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK) L 921 | +96%
10235 | CAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDD 948 | +96%
10236 | CAF | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 64-QAM) LTE-TDD 1025 | +96%
10237 | CAF | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, QPSK) LTE-TDD 921 | 296%
10238 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-TDD 048 | £96%
10238 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-TDD 10.25 | +96%
10240 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-TDD 921 | +96%
10241 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TOD 982 | +96%
10242 | CAA | LTE-TDD (SC-FDMA. 50% RBE, 1.4 MHz, 64-QAM) LTE-TDD 986 | +96%
10243 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 946 | +96%
10244 | CAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TOD 1006 | +96%
10245 CAC LTE-TDD (SC FDMA, 50% RE, 3 MHz, 54-QAM) LTE-TDD 10.06 * 9.6 %
10246 | CAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 930 | +96%
10247 | CAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-TOD 991 | #96%
10248 | CAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-TDD 1009 | +96%
10249 | CAF | LTE-TDD (SC-FDMA, 50% RB. 5 MHz, QPSK) LTE-TOD 928 | 196%
10250 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-TDD 981 | +96%
10251 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-TDD 10.17 | 9.6 %
10252 | CAF | LTE-TOD (SC-FDMA, 50% RB. 10 MHz, QPSK) LTE-TOD 924 | +98%
10253 | CAF | LTE-TDD (SC-FOMA. 50% RB, 15 MHz, 16-QAM) LTE-TDD 980 | +96%
10254 | CAF | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, 64-QAM) LTE-TDD 10.14 [ 9.6 %
10255 | CAF_| LTE-TDD (SC-FDMA. 50% RB, 15 MHz, QPSK) LTE-TDD 920 | +96%
10256 | CAA | LTE-TOD (SC-FDMA, 100% RB. 1.4 MHz, 16-QAM) LTE-TDD 996 | *96%
10257 | CAA | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz, 64-QAM) LTE-TOD 1008 | £96%
10258 | CAA | LTE-TDD (SC-FDMA. 100% RB, 1.4 MHz, QPSK) LTE-TDD 934 | +96%
10259 | CAC | LTE-TDD (SC-FDMA._100% RB, 3 MHz, 16-QAM) LTE-TDD 998 [ +96%
10260 | CAC | LTE-TDD (SC-FDMA, 100% RB. 3 MHz. 64-QAM) LTE-TDD 9.97 | t96%
10261 | CAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDD 924 | +96%
10262 | CAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM]) LTE-TDD 983 | +96%
10263 | CAF | LTE-TDD (SC-FDMA, 100% RB. 5 MHz, 64-QAM) LTE-TDD 10.16 | +96 %
10264 | CAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 923 | +96%
10265 | CAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz. 16-QAM}) LTE-TDD 992 | +96%
10266 | CAF | LTE-TDD {SC-FOMA, 100% RB, 10 MHz, 54-QAM) LTE-TDD 10.07 | +96%
10267 | CAF | LTE-TDD {SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 930 | +96%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz. 16-QAM) LTE-TDD 10.06 | +9.6 %
10269 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-TDD 10.13 | +96%
10270 | CAF | LTE-TDD (SC-FDMA, 100% REB, 15 MHz, QPSK) LTE-TDD 958 | £96%
10274 | CAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.10) WCDMA 487 | x96%
10275 | CAB | UMTS-FDD (HSUPA. Subtest 5, 3GPP Rel8.4) WCDMA 396 | £96%
10277 __| CAA | PHS (QPSK) PHS 11.81 | +9.6%
10278 | CAA_| PHS (QPSK, BW 884MHz, Rolloff 0.5) PHS 1181 | +96%
10279 | CAA | PHS (QPSK, BW 884MHz, Rolloff 0.38) PHS 1218 | +96%
10290 | AAB | CDMA2000, RC1, SOS5, Full Rate CDMA2000 | 391 | +9.6%
10291 | AAB | CDMAZ2000, RC3, S055, Full Rate CDOMA2000 | 3.46 | +95%
10292 | AAB | CDMA2000, RC3, SO32Z, Full Rate COMA2000 | 339 | 96 %
10293 | AAB | COMAZ000, RC3, 503, Full Rate CDMA2000 | 350 | +96%
10295 [ AAB | CDMAZ000, RC1, SO3, 1/8th Rate 25 fr. CDMAZ2000 | 1249 | +96%
10297 | AAD | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-FDD 561 | +96%
10298 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDD 572 | 29.6%
10299 | AAD | LTE-FDD (SC-FDMA, 50% RB. 3 MHz, 16-GAM) LTE-FDD 639 | 296%
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TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

¢ SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.
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UADT VEeIrsIon DASYb v52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 416+6% 0.94 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.68 W/kg
SAR for nominal Head TSL parameters normalized to 1W 11.0 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.72 W/kg
SAR for nominal Head TSL parameters normalized to 1W 7.01 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.0 1.05 mho/m
Measured Body TSL parameters (22.0+0.2) °C 5366 % 1.04 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.76 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

11.1 Wikg % 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.79 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

7.17 W/kg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 509 Q-3.1jQ

Return Loss -30.0dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-5.0jQ

Return Loss -245dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.411 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 25.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d069

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; ¢ = 0.94 S/m; &, = 41.6; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.61, 9.61, 9.61) @ 900 MHz; Calibrated: 31.12.2018
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
¢ Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001
¢ DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 65.71 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 4.10 W/kg

SAR(1 g) = 2.68 W/kg; SAR(10 g) = 1.72 W/kg

Maximum value of SAR (measured) = 3.61 W/kge
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d069

Communication System: UID 0 - CW; Frequency: 900 MHz
Medium parameters used: f = 900 MHz; ¢ = 1.04 S/m; ¢, = 53.6; p = 1000 kg/m3

- WVLIDULITIIULLAVL,. LTI UUVIvaaaliival ouliace oceuuiy

o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
o DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.75 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 4.08 W/kg

SAR(1 g) = 2.76 W/kg; SAR(10 g) = 1.79 W/kg

Maximum value of SAR (measured) = 3.67 W/ke
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Impedance Measurement Plot for Body TSL
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