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Glossary

- CW _Continuous wave

Calibration is Performed According to the Following Standards

¢ Internal procedure QA CAL-45-5Gsources

e |EC TR 63170 ED1, “Measurement procedure for the evaluation of power density related to
human exposure to radio frequency fields from wireless communication devices operating
between 6 GHz and 100 GHz”, January 2018

Methods Applied and Interpretation of Parameters

e Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

e Measurement Conditions: (1) 10 GHz: The forward power to the horn antenna is measured
prior and after the measurement with a power sensor. During the measurements, the horn
is directly connected to the cable and the antenna ohmic and mismatch losses are
determined by far-field measurements. (2) 30, 45, 60 and 90 GHz: The verification sources
are switched on for at least 30 minutes. Absorbers are used around the probe cub and at
the ceiling to minimize reflections.

e Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

o E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-
maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

e Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity

e Local peak E-field (V/m) and peak values of the total and normal component of the poynting
vector |Re{S}| and n.Re{S} averaged over the surface area of 1 cm? (pStwtavg1cm? and
pSnavg1cm?) and 4cm? (pSttavgdcm? and pSnavg4cm?) at the nominal operational
frequency of the verification source.

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version cDASY6 Module mmWave V2.0
Phantom 5G Phantom
Distance Horn Aperture - plane 10 mm
XY Scan Resolution dx, dy = 7.5 mm
Number of measured planes 2 (10mm, 10mm + A/4)
Frequency 10 GHz + 10 MHz
Calibration Parameters, 10 GHz
Distance Horn Aperture Prad’ Max E-field | Uncertainty Avg Power Density Uncertainty
to Measured Plane (mW) (V/m) (k=2) n.Re{S}, |Re{S}| (k=2)
(W/m2)
1 cm? 4 cm?
10 mm 74.8 141 1.27 dB 45.2,454 | 42.7,429 1.28 dB

1 Assessed ohmic and mismatch loss: 0.4 dB
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

Name, Manufacturer

5G Verification Source 10 GHz

Exposure Conditions
Phantom Section

5G-

Hardware Setup
Phantom
mmWave Phantom - 1002

Scan Setup

Grid Extents [mm]
Grid Steps [lambda]
Sensor Surface [mm]
MAIA

Dimensions [mm] IMEI DUT Type
100.0 x 100.0 x 172.0 SN: 1004 -
Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
©10:0 mm Validation band ~ CW 10000.0, 1.0
10000
Medium Probe, Calibration Date DAE, Calibration Date
Air EUMmMWV3 - SN9374_F1-78GHz, DAE4ip Sn1602,
2019-12-31 2020-08-11
Measurement Results
5G Scan 5G Scan
120.0x 120.0 Date 2020-08-14, 14:15
0.25x 0.25 Avg. Area [cm?] 1.00
10.0 PSeot avg [W/m?] 45.4
MAIA not used pSn avg [W/m?] 45.2
Epeak [V/m] 141
Power Drift [dB] -0.01

Averaged [1.0 cm?] | Re{S}|{x.y,z,f0) [dB(45.4W/m"2)]

a
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 100.0 x 172.0 SN: 1004 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G - 10.0 mm Validation band ~ CW 10000.0, 1.0
s 10000

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-78GHz, DAE4ip Sn1602,
2019-12-31 2020-08-11
Scan Setup Measurement Results
) B 5G Scan 5G Scan
Grid Extents [mm] 120.0x 120.0 Date 2020-08-14, 14:15
Grid Steps [lambda] 0.25x 0.25 Avg. Area [cm?] 4.00
Sensor Surface [mm] 10.0 PStot avg [W/m?] 42,9
MAIA MAIA not used pSn avg [W/m?] 42.7
Epeak [V/m] 141
Power Drift [dB] -0.01

Averaged [4.0 cm?] | Re{S}| (x,y,z,f0} [dB(42.9W/m"2)]
0
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APPENDIX E: SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:
1) The network analyzer and probe system was configured and calibrated.
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.
3) The complex admittance with respect to the probe aperture was measured
4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

. 1/2
T IR

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, ;2 = p? + p’> —2pp’cos¢’ , @ is the angular frequency, and j=v-1.

3 Composition / Information on ingredients

3.2 Mixtures
Description: Aqueous solution with surfactants and inhibitors
Declarable, or hazardous components:

CAS: 107-21-1 Ethanediol >1.0-4.9%
EINECS: 203-473-3 STOT RE 2, H373;

Reg.nr.: 01-2119456816-28-0000 | Acute Tox. 4, H302

CAS: 68608-26-4 Sodium petroleum sulfonate <29%
EINECS: 271-781-5 Eye Irrit. 2, H319

Reg.nr.: 01-2119527859-22-0000

CAS: 107-41-5 Hexylene Glycol / 2-Methyl-pentane-2,4-diol <2.9%
EINECS: 203-489-0 Skin Irrit. 2, H315; Eye Immit. 2, H319

Reg.nr.: 01-2119539582-35-0000

CAS: 68920-66-1 Alkoxylated alcohol, > Cyg < 2.0%
NLP: 500-236-9 Aquatic Chronic 2, H411;

Reg.nr.: 01-2119489407-26-0000 | Skin Irrit. 2, H315; Eye Irrit. 2. H319

Additional information:

For the wording of the listed risk phrases refer to section 16.

Not mentioned CAS-, EINECS- or registration numbers are to be regarded as Proprietary/Confidential.
The specific chemical identity and/or exact percentage concentration of proprietary components is
withheld as a trade secret.

Figure E-1
Note: Liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids utilized,
the manufacturer tissue-equivalent liquid data sheets are provided below.
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Measurement Certificate / Material Test

Item Name Head Tissue Simulating Liquid (HBBL600-10000V6)
Product No. SL AAH U16 BC (Batch: 200805-4)
Manufacturer SPEAG

Measurement Method

\TSL dielectric parameters measured using calibrated DAK probe.

Target Parameters

Target parameters as defined in the IEEE 1528 and |IEC 62209 compliance standards.

Test Condition

Ambient Condition 22°C ; 30% humidity
TSL Temperature 22°C

Test Date 6-Aug-20
Operator CL
Additional Information
TSL Density
TSL Heat-capacity
Results
1 [MHz]|
800
750
800
825
835
850 T
500 1500 2500 3500 4500 5500 6500 7500 8500 9500

900 K Frequency MHz
1400 0.0
1450 0.0
1600 -0.3
1625 0.1
1640 03
1650 0.2
1700 02 ; e .

5.0
1750 01 500 1500 2500 3500 4500 5500 6500 7500 8500 9500
1800 0.0 Frequency MHz
1810 07 3500 | 39.4 | 142 7| a7s 291 | 87 54
1825 14 3700 | 9.0 [ 143 37.7 312 | 35 53
1850 2.1 5200 | 364 | 159 360 466 | 13 1.0
1900 43 5250 | 864 [ 16.0 359 471 12 09
1950 6.4 5300 | 363 | 160 359 476 | 11 07
2000 9.3 5500 162 356 496 | 07 01
2050 8.0 5600 16.3 355 507 | 05 02
2100 75 5700 16.4 354 517 | 03 04
2150 63 5800 165 35.3 527 | 01 07
2200 58 6000 166 351 548 | 02 12
2250 48 6500 17 345 607 | 11 16
2300 | ¢ a4 7000 174 339 665 | 20 20
2350 40 7500 17.7 333 724 | 29 22
2400 37 8000 | 315 | 180 327 784 | 38 22
2450 | 28 8500 | 306 | 182 321 845 | -47 21
2500 19 9000 | 208 [ 18.4 315 908 | 56 18
2550 16 9500 | 200 | 186 31.0 971 | 65 13
2600 08 10000 [ 281 | 188 304 1036 | 74 08

Figure E-2
600 — 10000 MHz Head Tissue Equivalent Matter
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APPENDIXF: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media. A tabulated summary of the system
validation status including the validation date(s), measurement frequencies, SAR probes and tissue dielectric
parameters has been included.

Table F-1
SAR System Validation Summary
s [ Frea | oo [ eree [ o] cona. CW VALIDATION MOD. VALIDATION
System | (MHz) SN (o) (e | [— PROBE PROBE MOD. DUTY -
LINEARITY ISOTROPY TYPE FACTOR
M 6500 |11/20/2020] 7457 | Head | 6500 | 6229 | 3258 PASS PASS PASS OFDM PASS PASS
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