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Glossary:

TSL lissue simulating liquid

NORM:x.Y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode comprassion point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 9 rotation around an axis that Is in the plane normal to probe axis (at measurement center),
e, 8 =0 Is normal to probe axis

Connector Angle information used in DASY system to align prabe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
€l

d)

|EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless. Cammunications Devices: Measuremant
Techniques”, June 2013

|EC 62209-1, *, “Measuremant 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

IEC §2209-2, “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

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f =900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORM.y z are only Intermediate values, L.e., the uncertainties of NORMx,y,z does nof affect the E%field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency respanse is Inciuded
in the stated uncertainty of ConvF.

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

PAR: PAR s the Peak o Average Ratio that is not calibrated but determined based on the signal
characterislics

Ax.y.z; Bx.y,z; Cxy.z; Dxy.z; VRx.y,z: A, B, C, D are numarical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The paramaters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode. '

ConvE and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on pawer
measuremeants for f > BO0 MHz. The same sstups 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 o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
ta NORMY, .z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvE 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 fsotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensar Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No lolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerizinty required).
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EX3DWV4 — SN3843

Basic Calibration Parameters

Septembier 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Sensor X Sensor Y Sensor £ Unc (k=2)
Nom ( !wswmﬁ“ 0.34 0.35 0.25 +10.1%
DCP (mV) 110.9 96.1 1011 ]
Calibration Results for Modulation Response
uib Communication System Name A B [ D VR Max Unc™
dB dBV vV dB mv dev. (k=2)
] oW w 0.0 0.0 1.0 0.00 134.1 +38% | £4.7%
¥ 0.0 0.0 10 146.5
Z 0.0 0.0 1.0 132.2

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%.

A Tha unicerainties of Nom X,Y.Z dé hot afect the E*-fieid uncertainty insids TSL (see Page 5}

= Numerical linesrization parsmetsr; unos
E Uncestainty ts detarminad using the max.

field value.

rtainty not raguired.
deviation from linear response applying rectangular distribution and is expressed for the squans of the

Cerlificate Mo: EX3-3843_Sep1d
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EX3DV4- SN:3B43 September 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Other Probe Parameters

Sensor Arrangament | Triangular
Connector Angle () 33
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mim
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensar Y Calibration Paint 1 mm
Probe Tip to Sensar Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate Mo: EX3-3843_Sep18 Page4 of 9



EX3DWV4- SN:3843 September 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth™ Une

fiMHz)® | Permittivity” {Sfm)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.8 0,62 9,37 8.37 8.37 0:50 0.87 +12.0 %
B35 41.5 0.80 8.07 8.07 9.07 D43 0.80 +12.0%
800 415 0.97 8.92 892 a.92 0.41 0.80 =120 %
1450 40.58 1.20 B.AY 817 B.A7 0.3z 0.80 +120%
1750 401 1.37 7.85 7.95 7.95 0.34 0.87 +12.0%
1800 40.0 1.40 TET 7.67 7.67 0:32 0.87 +12.0 %
2000 400 1.40 7.66 7.66 766 0.34 0.87 +12.0 %
2300 386 1.67 7.30 7.30 7.30 0.26 0.90 +12.0%
2450 g2 1.80 7.06 7.06 7.06 0.35 0.90 +12.0%
2600 39.0 1.68 6.80 6.90 6.90 0.43 0.80 £120%
5250 358 4.71 4,74 4.74 4.74 0.40 1.80 +14.0 %
5600 35.5 5.07 447 447 4.47 0.40 1.80 +14.0 %
5750 354 522 4.44 444 444 0.40 180 | £140%

© Frequency validity sbove 300 MHz of 4 100 MHz only applies for DASY v4.4 and higher (see Page 2), sfse 11 1S restricted to £ 50 MHz. The
ungensinty is the RSS of the ConvF uncertainty st calibration frequency #nd the uncertairty for the indicated frequency band, Fraquenoy validity
balmw 300 MMz |e = 10, 25, 40, 50.and 70 Mz for Convi® assesaments 2l 40 G4, 128, 150 and 220 MHz raspectively, Validity of ConvF assessed &t
B MHz is 4-0 MHz, and ConvF sssessad at 13 MHz is 819 MHz. Above & GHz freguency validity can be sxtendsd to £ 110 MHz.
F At frequencies below 3 GHz, the validity of tissus parameters (e and o) can be retaxed 10 £ 10% 1F liquid compersation fermuls 15 applied to
measuied SAR valies. At frequencies sbove 3 GHz, the validity of tissue parameters (s and a) ia resiricted to = 5%, The unceralnty |s the RSS of
the CanvF uncertainty for indicated target issue paramaters. )
S alphaiDepth are detamined during calibration. SPEAS warrants hat the remaining devistion dus to the boundary effect after compansation is
alweys iess than + 1% for frequanciss below 3 GHz and below = 2% for frequencies batwean 3-8 GHz at any distance lergesthan el the proba tip
diametsr fram the boundary.

Certificate Np: EX3-3843 _Sep12 Page 5ol 9



EX3DVA— SN:3843 Seplember 26, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:3843 Septembet 26, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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EX3DV4- SN:3843 Septomberen, 2019

Dynamic Range f(SARpead)
(TEM cell , fouq= 1900 MHz)
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1
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN 3843 Seplember 26, 2018

Conversion Factor Assessment

=835 MHz, WGLS R8 (H_convF) f= 1800 MHz. WGELS R22Z (H_canvF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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SPORTON LAB. FCC SAR TeSt Report Report No. : FA040108

Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Kunshan) Inc. Report Version : Rev.01
TEL : 86-512-57900158 / FAX : 86-512-57900958 Report Template No.: : 181113
FCC ID : O57TB7306V Page E1 of E1 Issued Date : Jul. 22, 2020



SPORTON LAS.

Full Power Mode
GSMB850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
128 189 5 Limit 128 5 Limit
824.2 836.4

GPRS 2 T slots
GPRS 3 Tx slots
GPRS 4 Tx slots
EDGE 1 Tx slot
EDGE 2 Txslots
EDGE 3 Txslots
EDGE 4 Tx slots

GSM1900 Burst Average Power (dB: Tune-up verage Power Tune-up
TX Channel 661 Limit 661 Limit
Frequency (MHz) 1880 (dBm) 1880 (dBm)
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots
GPRS 3 Txslots
GPRS 4 Txslots
EDGE 1 Tx slot
EDGE 2 Txslots
EDGE 3 Txslots
EDGE 4 Txslots

Band
TX Channel

Tune-up Tune-up
el = Limit - = - Limit

x Channel 0 0 (@Bm) 0 (@Bm)
Frequency (MHz)

3GPP Rel 99 AMR 12.2Kbps
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6

DC-HSDPA Subtest-1
DC-HSDPA Subtest-2
DC-HSDPA Subtest-
3GPPRel8  DC-HSDPA Subtest4
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6 HSUPA Subtest-5
3GPP Rel7  HSPA+ (16QAM) Subtest-1




SPOATON LAS.

Band 4 (AWS Band) Band 7 (2600MHz Band)
Part 27L (only on channel required) Part 27
Power Powe Power  Power
BW [MHZ] Modulation RBSize RB Offset High  Tune-up BW [MHZ] Modulation RBSize RBOffset  Low Middle High  Tune-up
Ch./Frea. Ch./Frea. Ch./Frea. limit Ch./Frea. Ch./Frea. Ch./Frea. limit
Channel 20050 20175 20300 (dBm) Channel 20850 21100 21350  (dBm)

Channel 2 Channel
Frequency (MHz) Frequency (MHz)
QPsk 1
QPsk 1
QPsk 1
QPsk
QPsk
QPsk
QPsk
16QAM
160"
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
64QAM
640AM
640AM
640AM
640AM 75

Channel 20350 2 21100 21400
Frequency (MHz) 1750 2535 2565

QPSK. 1
QPsK.
QPsK.
QPsK.
QPsK
QPSK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

anB R

anBy

64QA
64QAM
64QAM
64QAM
64QAM
640AM
Channel 20175 M Channel

25
5

Frequency (MHz) 17325 7 Frequency (MHz)

12

12

640AM 25
Channel

Frequency (MHz) 17325
Qpsk
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
160"

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
64QAM
640AM
640AM
64QA!

Channel 20175 20393
Frequency (MHz) 17325 17543
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM




SPORTON LAS.

Reduced Power Mode for Receive on
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 128 189 251 Limit 128 189 Limit

Frequency (MHz) 824.2 836.4 848.8 (dBm) 824.2 836.4 (G2
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots
GPRS 3 Txslots
GPRS 4 Txslots
EDGE 1 Tx slot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

GSM1900 Burst Average Power (dBm) Tune-up verage Power (dBm) Tune-up
TX Channel 661 810 Limit 661 810 Limit
Frequency (MHz) 8 1880 1909.8 (dBm) 1880 1909.8 [CELD)
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots
ots

EDGE 1 Tx slot

WCDMA II . .
5 une-up = une-up
Rx Channel gsgg 9 (3 Limit

(dBm) (dBm)

Frequency (MHz) 8 1880

3GPP Rel 99 AMR 12.2Kkbps

3GPP Rel 99 RMC 12.2Kbps

3GPP Rel 6 HSDPA Subtest-1
HSDPA Subtest-2

DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subtest-
3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel HSUPA Subtest-5
3GPPRel 7 HSPA+ (16QAM) Subtest-1




SPOATON LAS.

Band 4 (AWS Band) Band 7 (2600MAz Band)
Part 27L (only on channel ed Part 27
Power Power Power
BW [MHz] Modulation RBSize RBOffset  Low iddle  High  Tune-up BW [MHz] Modulation R Si Offset  Low Middle  High  Tune-up

Ch./Frea. Ch./Freq. Ch./Fred. limit Ch./Freq. Ch./Freq. Ch./Fred. limit
Channel 20050 20175 20300  (dBm) Channel 20850 21100 21350  (dBm)
Frequency (MHz) 1720 17325 1745 Frequency (MHz) 2510

20 20

Channel 20 Channel
Frequency (MHz) 2.5 Frequency (MHz)

QPSK.
QPSK.
QPSK.
QPSK.
QPSK.
QPSK.
QPsK.

20175

20800

21100
2535

21400

Frequency (MHz) 17325 2505

QPsk 1

Qpsk 1

QPsk

QPsk

QPsk

QPsk

QPsk

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

640AM

640AM

640AM

640AM

64QAN

64QAM

640AM
Channel 20175 20 c 21100

17325

EEEE

Channel 9 20175 20385
Frequency (MHz) 17325 17535
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
16QAM
16QAM
16QAM
16QAN
16QAM
16QAM
16QAM
640AM
64QAM
640AM
640AM
640AM
640AM
640AM 15

Channel 95 20175 20393
Frequency (MHz) 17325 17543

QPSK. 1
QPSK 1
QPsK 1
QPsK 3
QPSK. 3

3

=

QPsK.
QPsK.
16QAM 1
16QAM 1
16QAM 1
16QAM 3
16QAM 3

3

=

16QAM
16QAM
64QAM 1
64QAM 1
64QAM 1
64QAN 3
64QAM 3

3

=

6

640AM
64QAM

6




SPORTON LAS.

Reduced Power Mode for P-Sensor on
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 128 189 251 Limit 128 189 251 Limit

Frequency (MHz) 824.2 836.4 848.8 (dBm) 824.2 836.4 848.8 (G2
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Tx slots.
GPRS 3 Txslots
GPRS 4 Tx slots
EDGE 1 Txslot
EDGE 2 Txslots
EDGE 3 Txslots
EDGE 4 Txslots

GSM1900 Burst Average Power (dBm) Tune-up verage Power (dBm) Tune-up
TX Channel 661 810 Limit 661 810 Limit
Frequency (MHz) 8 1880 1909.8 (dBm) 1880 1909.8 [CELD)
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots
ots

EDGE 1 Tx slot

WCDMA II . .
5 une-up : = une-up
Rx Channel gsgg 9 (3 Limit
(dBm) (dBm)
Frequency (MHz) 8 1880
3GPP Rel 99 AMR 12.2Kkbps
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-1
HSDPA Subtest-2

DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subtest-
3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel HSUPA Subtest-5
3GPPRel 7 HSPA+ (16QAM) Subtest-1




SPOATON LAS.

Band 4 (AWS Band)
Part 27L (only on channel required)
P Power
BW [MHz] Modulation RB Size  RB Offset High  Tune-up BW [MHz] Modulation ~RB Size
Ch./Freq. Ch./Frea. Ch./Frea. limit
Channel 20080 20175 20300  (dBm) Channel
1720 17325 1745 Frequency (MHz)

Channel 203 Channel
Frequency (MHz) 173; Frequency (MHz)

64QAM
Channel
Frequency (MHz)

Channel 19975
Frequency (MHz) 17125

64QAM
Channel
Frequency (MHz)

64QAM

RB

'Band 7 (2600MHz Band)
Part 27

Power
Middle
Ch. / Frea.
21100

5

Power

Tune-up
limit
(dBm)

20775
2502.5




SPORTON LAS.

2.4GHz WLAN Ant 1 Full power Ant 1 Receive on

Channel Duty Cycle % Mode Channel Duty Cycle %

Frequency  Averagepower  Tune-Up
(MHz) (dBr Limit

Frequency  Average power  Tune-Up
(MHz) (dBm) Limit

2412 17.08 2412
6 2437 17.05 18.50 100.00 6 2437 14.94 16.50 100.00
1 2462 17.03 18.50 11 2462 15.08 16.50
2.4GHz WLAN 24GHz WLA!
1 2412 14.79 16.50 1 2412 16.50
6 2437 14.98 16.50 9746 6 2437 16.50 97.46
11 2462 14.80 16.50 11 2462 Not 16.50
1 2412 14.78 16.50 1 2412 Reatied 16.50
802.11n-HT20 802.11n-HT20
Ve 6 2437 14.72 16.50 9783 e 6 2437 16.50 97.83
11 2462 14.76 16.50 11 2462 16.50

5GHz WLAN Ant 1 Full power 5GHz WLAN Ant 1 Receive on

Frequency
(MHz)

Average power  Tune-Up
(dBm) Limit

Frequency  Average power  Tune-Up
% Y dle %
Channel Duty Cycle Channel G ) e Duty Cycle

5180 15.32 5180
40 5200 14.96 16.50 5200
P 97.46 p 97.46
44 5220 15.29 16.50 44 5220 10.61 11.50
5.2GHz WLAN 48 5240 14.83 16.50 5.2GHz WLAN 48 5240 10.56 11.50
36 5180 15.09 16.50 36 5180 11.50
4 40 5200 15.11 16.50 g 40 5200 11.50
802.11n-HT20 9728 aoz.:ﬂ g\s:nu 0728
44 5220 15.03 16.50 44 5220 Not 11.50
48 5240 14.94 16.50 48 5240 Reqtlied 11.50
- 38 5190 11.75 13.00 g 38 5190 11.50
802.11n-HT40 9140 802.11n-HT40 040
Mcso 46 5230 13.82 15.00 mcso 46 5230 11.50

5GHz WLAN Ant 1 Full power 5GHz WLAN Ant 1 Receive on

Frequency  Averagepower  Tune-Up o "
Channel i ot Duty Cycle % Channel Duty Cycle %

Frequency ~ Average power  Tune-U
Limit (dBm)

p
(MHz) Limit

5260 14.82 5260
5280 14.76 5280
P 97.46 p 97.46
60 5300 14.79 16.50 60 5300 1032 11.00
5.3GHz WLAN 64 5320 14.67 16.50 5.3GHz WLAN 64 5320 10.03 11.00
52 5260 14.74 16.50 52 5260 11.00
4 56 5280 14.71 16.50 g 56 5280 11.00
802. :n 1CnS:Tzo 9728 802. n1n g\s:nu 0728
60 5300 14.77 16.50 60 5300 Not 11.00
64 5320 14.65 16.50 64 5320 Reqtlied 11.00
- 54 5270 1344 15.00 g 54 5270 11.00
802.1 1CnSHT40 940 802.1 g\sHun 0040
e 62 5310 1246 14.00 e 62 5310 11.00

5GHz WLAN Ant 1 Full power 5GHz WLAN Ant 1 Receive on

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Frequency  Average power  Tune-Up
(MHz) (dBm) Limit

Channel Duty Cycle % Channel Duty Cycle %

5500 14.79 100 5500 1121 12.50

116 5580 14.08 15.50 116 5580 11.06 12.50

124 5620 14.06 15.50 124 5620 1113 12.50
97.46 97.46

132 5660 13.84 15.50 132 5660 10.79 11.50

140 5700 1313 14.50 140 5700 1082 11.50

144 5720 13.82 14.50 144 5720 10.49 11.50

100 5500 14.65 15.50 100 5500 11.50

5.5GHz WLAN 5.5GHz WLAN

116 5580 14.50 15.50 116 5580 11.50

’ 124 5620 14.11 15.50 ' 124 5620 11.50
802. :n 1CnS:Tzo T 802. n1n g\s:nu 79

132 5660 13.70 15.50 132 5660 11.50

140 5700 13.21 14.50 140 5700 11.50

144 5720 13.79 14.50 144 5720 Not 11.50

Required
102 5510 12.88 13.50 102 5510 11.50
110 5550 13.16 13.50 110 5550 11.50
802.11n-HT40 802.11n-HT40

e 126 5630 12.96 13.50 94.49 e 126 5630 11.50 94.49

134 5670 12.93 13.50 134 5670 11.50

142 5710 1247 13.50 142 5710 11.50

5GHz WLAN Ant 1 Full power

5GHz WLAN Ant 1 Receive on

Frequency  Averagepower  Tune-Up
(MHz) (dBm) Limit

Frequency  Average power  Tune-Up
(MHz) (dBm) Limit

Duty Cycle % Duty Cycle %

5.8GHz WLAN 5.8GHz WLAN

802.11n-HT20 802.11n-HT20

MCS0 MCS0 Not
165 5825 Required 13.50
802.11n-HT40 802.11n-HT40 151 5755 13.50 049
e 159 5795 13.50 i

BR/EDR
o Average power (dBm)
Channel F"’s‘f"”y
(MHz) 1Mbps 2Mbps

CH00 2402

BR/EDR CH 39 2441

CH78 2480

Tune-up Limit

Frequency Average power (dBm)

Channel (MHz) Srsk

CH 00 2402

CH 19 2440

CH 39 2480

Tune-up Limit






