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Appendix A.8 Dipole Calibration certificate (D5GHzV2 1293
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Report No.:
KR22-SPF0010-A
Page (245) of (275)

Measurement Conditions
DASY system conf guraticn, as iar as not

WEN on page 1.

| _DASY Version DASYS2 V52104
Exfrapolaﬁon Advanced Extrapalation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, 4z = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

| I

5200 MHz + 1 MHz
5200 MHz = 1 MHz
5500 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The fellowing parameters and calculations were applied.

Temperature Permitlivity Conductivity
Nominal Head TSL parameters 22.0°C 35.0 4.66 mha/m
Measured Head TSL parameters 22.0202)°C 356+6% 4.55 mheym + 6 %
Head TSL temperature change during test <05°C —_ —eee
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Concition 1]

SAR measurcd

100 mW input powar

7.85 Wika

SAR for nominel Head TSL parameters

| nomalized ¢ 1W

76.3 Wikg = 19.9 % (k=2)

[sar averaged over 10 cm” (10 g) of Head TSL

conditicn

SAR measurod

100 mW input poweer

2.27 Wikg

] SAR for nomina! Head TSL paramsaters

normalized to 1W

22.6 Wikg = 19.5 % (k=2)

Cerificate No: DSGHzV2-1283 Juiz1
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Head TSL parameters at 5300 MHz

The: follewing parameters and calculations wera applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 476 mho/m
Measured Head TSL parameters (22.0x02)"C 385+6% 4.65 mho'm = 8 %
Head TSL temperature change during test <05°C —

SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Cendition
SAH measurad 100 mW input power 8.25 Wikg
SAR for nominal Head TSL parameters normslized to 1W 82.3 Wikg = 19.9 % (k=2) |
SAR sveraged over 10 cm® (10 g) of Head TSL condition : _
SAR measured 100 mW input power 2.37 Wrkag

LSAR for nominal Head TSL parameters

normakzed to 1W

23.6 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The fullowing parameters and calculations were applied
I

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.95 mho'm
Measured Head TSL parameters (220x02)"C 3B216% 4.85 mhe'm 1 6 %
Head TSL temperature change during test =05°C —_
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condlticn ‘
SAN measured 100 mW input powear 8.58 Wikg

SAR for neminal Head TSL parameters

nomalized o W

85.6 Wikg = 19.9 % (k=2) J

SAR averaged over 10 cm’ (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.44 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

24.3 W/kg = 19.5 % (k=2)

Certficate No: DSGHZV2-1293_Jul21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

[ = T x :
| Impedancs, transformed 10 feed point S01Q-7.2i0
p

Return Loss | -2290¢B

Antenna Parameters with Head TSL at 5300 MHz

Impedance. transformed to feed point 48.00-28i0

Return Loss -25.7 dB

Antenna Parameters with Head TSL at 5500 MHz

| Impedance, transformead 1e feed peint 4790-320

;Retum Loss | -28.1dB

Antenna Parameters with Head TSL at 5600 MHz

Fn'uuucance. tranatormed to fead point §280-02jQ

l Rewm Loss -31.2dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, translormed 1o faed peint l E0.14405i0 I

Heturn Loss ‘ -45.5dB
General Antenna Parameters and Design

Li‘emn:al Delay (ons direction) l 1.203 ns

Aller long term use with 100W raciated pawer, enly a slight waming of the dipole near the feedooint can be measured

The cipole is made of atancard semirigid coaxial cable. The center conductor af the fseding line Is directly connectad to the
second arm o tha dipole. The antenna is tharefore short-circuited for DC-signals. On seme of the dipoles, small end capa
are added to the dipcle arma in order (o improve matching when loaded according o the position as explained in the
‘Meazurament Conditiors” paragraph. The SAR data are not affected 2y this change. The overall dipole length iz still
aceorging 1o the Standard

No excessive force must be applied to the dipoie arms, because they might bend or the saldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Cerlificate No: DSGH2V2-1293_Jul21 Pags 6 of 8
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DASYS Validation Report for Head TSL
Date: 22.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGGHzV2 - SN:1293
Communication System; ULD 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 3500
MHz, Frequency: 5600 MHz, Frequency: 3800 MHz

Medium parametens used: £= 5200 MHz: o = £.55 Sfm; & = 35.6; p = 1000 kg/rm’
Medium parameters used; £= 5300 MHz: o = 4.65 S$/m; & = 35.5; p = 1000 kg/m’
Medium parameters used: = 5500 MHz: o = 4.85 $/m; & = 35.2; p = 1000 kg/m’®
Medium parameters used: = 5600 MHz: ¢ = 4.95 Sfm; & = 35.1; p = 1000 kg/m?®
Medium parameters used: £ = 5800 MHz; ¢ = 5.16 S/m; £ = 34.8; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI CA3.19-2011)

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.8. 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49} @ 5300
MHz, ConvI(5.285, 5,25, 5.25) @ 5500 MHz, ConvF(3.1. 5.1, 5.1) @ 3600 MHz, ConvF(5.01. 3.01.
5.01) @ S800 MHz; Calibrated: 30.12.2020

= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
= EBlectronics: DATA Sn601; Calibrated: 02.11.2020
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Scrial; 1001

* DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm., f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.14 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 7.85 Wikg: SAR(10 g) = 2.27 Wike

Smallest distance from peaks o all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M| = #9.2%

Maximum value of SAR (measured) = 17,5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MIlz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=1mm, dy=4mm, dz=14mm

Reference Value = 76.70 Vim; Power Drift = 0.07 dB

Peak SAR (cxtrapolated) = 28.8 Wikg

SAR(1 g) =8.25 W/ke: SAR(10 g) = 2.37 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.1%

Maximum value of SAR (measured) = 18.5 Wikg

Caertificate No: DaGH2V2-1293 Juiz1 Page 7 of 9
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Appendix A.9 Justification for Extended SAR Dipole Calibrations

Instead of the typical annual calibration recommended by measurement standards, longer calibration
intervals of up to three years may be considered when it is demonstrated that the SAR target,
impedance and return loss of a dipole have remain stable according to the following requirements

KDB 865664 D01v01r04 requirements
a ) return loss : < - 20 dB, within 20 % of previous measurement
b ) impedance : within 5 Q from previous measurement.

750 MNHz
Dipole Date of Return Loss o Impedance
Antenna e Y Measurement (dB) 2Xs (Q) AQ
D750V2 2020.09.15 -28.50 53.40
Head 8.24 0.51
SN 1006 ea 2021.09.14 -26.15 52.89

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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850 MHz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.04.21 -30.40 51.70
D850Vv2 Head 4.38 0.15
SN 1006 2021.04.20 -31.73 51.85

< Figure 1. Measurement result of Head Return Loss>

< Figure 2. Measurement result of Head Impedance>

1750 M
Return Loss
Dipole Antenna| Head/Body Me:salre(r):ent (dB) A% Imp?(d;nce AQ
D1750V2 2020.04.20 -39.40 50.80
Head 4.34 1.36
SN 1072 ea 2021.04.21 4111 49.45

< Figure 1. Measurement result of Head Return Loss>

< Figure 2. Measurement result of Head Impedance>
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1900 Mz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.04.22 -24.7 50.80
D1900v2 Head 1.31 0.14
SN 5d160 2021.04.21 -24.4 50.66

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

2 450 MHz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.07.21 -24.2 55.50
2450V2 Head 2.48 0.21
SN 895 2021.07.20 -24.8 55.71

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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2 600 Mz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.07.21 -23.60 48.80
D2600N2 Head 3.08 1.55
SN 1050 2021.07.20 -22.87 47.25

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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Appendix B. SAR Tissue Specification

The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue.

Frequency (i) 750 ~ 835 1750 1900 2 450 552330~
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose

Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether
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Appendix C. Power Reduction Verification

Proximity Sensor Triggering Distance (KDB 616217 §6.2)

Rear, Left Edge, Bottom of the DUT was placed directly below the flat phantom. The DUT
was moved toward the phantom in accordance with the steps outlined in KDB 616217 §6.2
to determine the trigger distance for enabling power reduction. The DUT was moved away
from the phantom to determine the trigger distance for resuming full power.

The DUT featured a visual indicator on its display that showed the status of the proximity
sensor (Triggered or not triggered).This was used to determine the status of the sensor during
the proximity sensor assessment as monitoring the output power directly was not practical
without affecting the measurement.

It was confirmed separately that the output power was altered according to the proximity
sensor status indication. This was achieved by observing the proximity sensor status at the
same time as monitoring the conducted power contains both the full and reduced conducted
power measurements.
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LEGEND

A

)

Triggering Distance

Direction of DUT travel for determination of power reduction triggering point

== Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating Trigger distance — Rear
liquid Band Moving toward Moving from Worst case
phantom phantom distance for SAR
850 Head WCDMA Band 5 14 mm 14 mm 13 mm
WCDMA Band 4

1750 Head LTE Band 4 14 mm 14 mm 13 mm

LTE Band 66
GSM 1900

1900 Head WCDMA Band 2 14 mm 14 mm 13 mm
LTE Band 2

2600 Head LTE Band 41 14 mm 14 mm 13 mm

Proximity Sensor Triggering Distance Measurement Results — Rear Side

DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 19 18 17 16 15 14 13 12 11 10
GSM 1900 30.80 | 30.77 | 30.71 | 30.75 | 30.79 | 26.88 | 26.89 | 26.81 | 26.79 | 26.85
WCMDA Band 2 2421 | 2419 | 2422 | 2415 | 2413 | 19.95 | 20.05 | 20.11 | 20.03 | 20.05
WCDMA Band 4 2444 | 2451 | 2440 | 2455 | 2448 | 2155 | 2156 | 2160 | 21.62 | 21.58
WCDMA Band 5 2448 | 2441 | 2445 | 2450 | 24.43 | 22,77 | 22.81 | 22.80 | 22.75 | 22.79
LTE Band 2 2455 | 2451 | 2448 | 2449 | 2450 | 20.45 | 20.51 | 20.44 | 20.48 | 20.49
LTE Band 4 2488 | 2495 | 2491 | 2492 | 2490 | 22.44 | 22.38 | 2245 | 2239 | 22.40
LTE Band 41 23.22 | 2315 | 23.25 | 23.20 | 23.21 | 20.01 19.95 | 19.97 | 19.90 | 19.92
LTE Band 66 2450 | 2444 | 2446 | 2451 | 2455 | 2095 | 20.94 | 20.88 | 20.90 | 20.91
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LEGEND

A+

T

Triggering Distance

Direction of DUT travel for determination of power reduction triggering point

== Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating Trigger distance — Left edge
liquid Band Moving toward Moving from Worst case
phantom phantom distance for SAR
850 Head WCDMA Band 5 7 mm 7 mm 6 mm
WCDMA Band 4

1750 Head LTE Band 4 7 mm 7 mm 6 mm
LTE Band 66
GSM 1900

1900 Head WCDMA Band 2 7 mm 7 mm 6 mm
LTE Band 2

2600 Head LTE Band 41 7 mm 7 mm 6 mm

Proximity Sensor Triggering Distance Measurement Results — Left Edge

DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 12 11 10 9 8 7 6 5 4 3
GSM 1900 30.83 | 30.83| 30.69 | 30.68| 30.79 | 26.96 | 26.99 | 26.91| 26.71| 26.86
WCMDA Band 2 2419 | 2417 | 2421 | 24.08| 24.17| 20.04 | 20.03| 20.06 | 20.12 | 20.04
WCDMA Band 4 2454 | 2451 | 2433 | 2445| 2447 | 2155| 2159 | 2159 | 2152 | 21.68
WCDMA Band 5 2453 | 24.39| 2452 | 2459 | 2434 | 2277 | 2276 | 2284 | 2278 | 22.84
LTE Band 2 2451 | 2455| 2453 | 2450 | 2456 | 20.39 | 20.60 | 20.36 | 20.44 | 20.50
LTE Band 4 2491 | 2502 | 24.82| 24.95| 24.86| 2244 | 2241 | 2246 | 2244 | 2248
LTE Band 41 2328 | 2325| 2328 | 2327 | 2320| 20.01| 19.93| 19.87 | 19.82 | 19.82
LTE Band 66 2458 | 24.38| 2452 | 2458 | 2463 | 2093 | 21.03| 20.83 | 20.81 | 20.84
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LEGEND

Triggering Distance

Direction of DUT travel for determination of power reduction triggering point
== Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating . Trigger dist.ance — Bottom
liquid Band Moving toward Moving from ~ Worst case

phantom phantom distance for SAR

850 Head WCDMA Band 5 8 mm 8 mm 7 mm

WCDMA Band 4
1750 Head LTE Band 4 8 mm 8 mm 7 mm
LTE Band 66
GSM 1900
1900 Head WCDMA Band 2 8 mm 8 mm 7 mm
LTE Band 2
2600 Head LTE Band 41 8 mm 8 mm 7 mm
Proximity Sensor Triggering Distance Measurement Results — Bottom
DUT Moving Toward (Trigger) and Away (Release) from the Phantom
Distance to DUT Output Power (dBm)
Distance (mm) 13 12 11 10 9 8 7 6 5 4

GSM 1900 30.78 | 30.75| 30.63 | 30.58 | 30.74 | 26.98 | 27.07 | 26.98 | 26.66 | 26.85
WCMDA Band 2 2422 | 2421 | 2418 | 24.07 | 24.14| 20.07 | 20.11| 20.04 | 20.15| 19.98
WCDMA Band 4 2451 | 2448 | 2427 | 2443 | 2437 | 2154 | 2153 | 2157 | 21.62| 21.63
WCDMA Band 5 2461 | 2438 | 2451 | 2454 | 2430 | 2272 | 22.79| 2277 | 22.68| 2281
LTE Band 2 2456 | 2450 | 24.54 | 2454 | 2455| 2037 | 20.53| 2043 | 20.53 | 20.52
LTE Band 4 2498 | 2510 | 24.79| 25.04 | 24.91| 2236 | 22.33| 2243 | 2250 | 22.46
LTE Band 41 2319 | 2326 | 23.34| 2334 | 2317| 1994 | 19.91| 1996 | 19.73 | 19.76
LTE Band 66 2453 | 24.48 | 24.42| 2457 | 2457 | 2094 | 21.08| 20.82| 20.87 | 20.93
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Proximity Sensor Tilt Angle Assessment (KDB 616217 §6.4)

The DUT was positioned directly below the flat phantom at the minimum measured trigger
distance with Bottom parallel to the base of the flat phantom for each band.

The EUT was rotated about Bottom for angles up to +/- 45°. If the output power increased
during the rotation the DUT was moved 1mm toward the phantom and the rotation

repeated.
This procedure was repeated until the power remained reduced for all angles up to +/- 45°.

Proximity sensor tilt angle assessment KDB 616217 §6.4

Summary of Tilt Angle Influence to Proximity Sensor Triggering (Left)

Minimum trigger

Minimum distance

Power reduction status

Band distance at which _
measured power reduction
(MHz] according to KDB was maintained 45° | 40° | -30° | -20° | -10° | o©° 10° | 20° | 30° | 40° | 45°
616217 §6.2 over +/-45°
850 7 mm 7 mm On On On On On On On On On On On
1750 7 mm 7 mm On On On On On On On On On On On
1900 7 mm 7 mm On On On On On On On On On On On
2600 7 mm 7 mm On On On On On On On On On On On
Summary of Tilt Angle Influence to Proximity Sensor Triggering (Bottom)
Minimum trigger Minimum distance .
Band i m— it vl Power reduction status
measured power reduction
(MHz] according to KDB was maintained 45° | 40° | -30° | =20° | -10° | o©° 10° | 20° | 30° | 40° | 45°
616217 §6.2 over +/-45°
850 8 mm 8 mm On On On On On On On On On On On
1750 8 mm 8 mm On On On On On On On On On On On
1900 8 mm 8 mm On On On On On On On On On On On
2600 8 mm 8 mm On On On On On On On On On On On
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