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Dipole Verification Data> D1900V2, serial no. 5d170
1900MHz - Head

1900MHz - Body
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 908

Calibration Procedura(s) FF.Z11-003-01

Calibration Procedures for dipole validation kils
Calibration date: March 25, 2019

This calibration Certificate documents the traceability lo national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificale.

All calibrations have been conducled in the closed laboratory facility: environment temperature(22:3C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Power Metar NRP2 1068277 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-18(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J19X00338) Jan-20
NetworkAnalyzer ES0T1C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Sianature

Callbrated by: Zhao Jing SAR Test Engineer ‘5. 1

Reviewed by. Lin Hao SAR Test Engineer 1] 5%

Approved by: Qi Dianyuan SAR Project Leader e

Issued: March 28, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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 assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHMz to
6GHz2)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 68 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» 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.

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

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.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

Certificate No: Z19-60087 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 52.10.2 1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = § mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0+0.2) *C 30B6+£6% 1.84 mholm £6 %
Head TSL tamperature change during test <1.0"C — -
SAR result with Head TSL
SAR avoraged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 133 Wrikg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parametars nomalized to TW 24.2 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applled
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mhoim
Measured Body TSL parameters (22.0£02)°C 53B+8% 2.00 mhoim £ 8 %
Body TSL temperature change during test <1.0°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSI Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 50.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR mieasured 250 mW input power 5.81 Whkg
SAR for nominal Body TSL parameters normalized to 1W 23.6 Wikg £ 18.7 % (k=2)

Page 3 of 4




Add: No 51 Xieyuan Road, Haidias Districl, Redjing, 100191, Ching
Tel: +86: | 0-6234633-2079 oz 80« 10-62 3040332504

E~mall: etiladchinunl.com littpadwwwchiniil cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5730+ 5180

Retum Loss - 21.6dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 5260+ 5810

Retumn Loss <24 1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1020 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 lo 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

Certificate No: Z19-60087
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DASYS Validation Report for Head TSL Date: 03.25.2019

Test Laboratory: CTTL, Betjing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; o = 1.841 S/m; & = 39.63; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DVE -SN3617; ConvF(7.62, 7.62, 7.62) (@ 2450 MHz; Calibrated:
173172019

«  Sensor-Surface: 1 4mm (Mechanical Surface Detection)

«  Eleetronics: DAE4 Snl331; Calibrated: 2/6/2019

« Phantom: MEFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

«  Measurement SW: DASY32, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5Smm.
dy=5mm, de=5mm

Reference Value = 96.04 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.3 Wike

SAR(I g) = 13,3 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 22.4 Wikg

db
0

-4.59

-0.18

13.77 i

18.36 |

-22.95 |

0 dB =224 Wikg = 13,50 dBW/kg

Cenrificate No: Z19-60087 Page 501 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.25.2019
Test Labormtory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 2.003 S/m; g = 53.78; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 -8SN3617; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz; Calibrated:
13172019

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl331; Calibrated: 2/6/2019

¢ Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

»  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 95.51 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(I g) = 12,8 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 21.4 W/ikg

dB
0

-4.45

-8.90

-13.34

-17.719

22.24 ' |

0 dB = 21.4 Wikg = 13.30 dBW/kg

Centificate No; Z19-60087 Page 7ol ¥
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No. 908 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

2450V2 — serial no. 908

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.25 -21.6 57.3 5.2 -24.1 52.6 5.8
2020.3.24 -22.7 -0.05 57.5 -0.18 24 2.81 -26.1 -0.08 55.01 -2.40 1.493 4.32

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D2450V2, serial no. 908
2450MHz - Head

X S 4 om0

2450MHz - Body
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SPORTON INTERNATIONAL (KUNSHAN) INC.
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FAX : 86-0512-5790-0958



. In Collaboration with 11\ Ul 7N q,gu‘—]-
éTTL s p e ag N AP s

Add: No.51 Xueyuun Road, Haidian District, Beijing. 100191, China %,,77on\s v Cﬂ!ﬂﬂﬂiﬂ'ﬁ
Tel: +86-10-62304633-2079  Fas: +86-1 (623046332504 AR CNAS L0570
E-mull: enli@ehinatil.com hup:iwww.chipalcn

Chent Sﬂfhﬂp_ Certificate No: 218-50490

e e~ ——
i I-:|Ir1 e 1 . |[
1 Hll SpREn = —-‘——-L-J— ]:l- I

Object D2600V2 - SN: 1061

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 7, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)T and
humidity<70%.

Calibration Equipment used (M&TE critical for callbration)

Primary Standards IO # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102198 07-Mar-18 (CTTL, No.J18X01510) Mar-18
Power sensor NRV-Z5 100586 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX30V4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAGNo.DAE4-1555_Aug18) Aug-18
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J1BX00560) Jan-19
Network Analyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
Garotnd by: Zhao Jing SAR Test Engineer %1
Faviawed by: Lin Hao SAR Test Engineer s -
Approved by: Qi Dianyuan SAR Project Leader éﬁ’ﬁ\_/ ’

Issued: December 10, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60490 Page | of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 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 assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« 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.

« 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.

o 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 Returm Loss ensures low
reflected power. No uncertainty required.

« 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

Certificate No: Z18-60490 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS2 52.10.2 1485
Extrapolation Advancad Extrapolation
Phantom Triple Fiat Phantom 5,1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and caiculgtions were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 8.0 1.86 mho/m
Measured Head TSL parameters {220+02)"C 391268% 1.93mho/m +8 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL
SAR averaged over 1 ¢m (1 g) of Head TSL Condition
SAR measured - 250 mW input power 1M43ImW g
SAR for nominal Head TSL parameters nommalized to 1W 57.7T mW Ig £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power BASmMW /g
SAR for nominal Head TSL parameters normalized to 1TW 26.9 mW Ig £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 525 2.16 mhoe/m
Measured Body TSL parameters (22.0+0.23"C 51.0+8% 218 mhaim +8 %
Body TSL temperature change during tesi <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 13.7mWig
SAR for nominal Body TSL parameters normatized to 1W 4.2 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm (10 g) of Body TSL Condition
SAR measured 250 mW input power 611 mWig
SAR for nominal Body TSL parametars normalized o 1W 24.3 mW ig £ 18.7 % (k=2)

Certificate No; Z18-60400
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed pont 49.80-7.00)0

Return Loss -23.1dB
Antenna Parameters with Body TSL

Impedance, transformed to fesd paint 4560- 5410

Return Loss - 22 8dB
General Antenna Parameters and Design

Electrical Dalay (one direction) 1.012ns

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 (o 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

Certificate No: Z18-60490
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DASYS Validation Report for Head TSL Date: 12,06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz: Duty Cycle: 1:1
Medium parameters used: {= 2600 MHz; o = 1.926 S/m; &= 39.1; p= 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

o Probe: EX3DV4 - SN7514; ConvF(6.92, 6.92, 6.92) @ 2600 MHz; Calibrated:
8272018

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

e Electronics; DAE4 Snl535; Calibrated: 820/2018

« Phantom: MFP_V35.1C ; Type: QD 000 PS1CA; Serial: 1062

o Measurement SW: DASY32, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 103.5 V/m; Power Drift = 0.0]1 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 14.3 W/kg; SAR(10 g) = 6.45 W/kg

Maximum value of SAR (measured) = 24.7 W/kg

dB
0

-4,55

-2.10

-13.66

-18.21

-22.76

0 dB =24.7 W/kg = 13.93 dBW/kg

Certificate No: Z18-60490 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 111
Medium parameters used: { = 2600 MHz; o= 2.181 S/m; & = 51.03; p = 1000 kg/m3
Phantom section: Right Section
DASY3 Configuration:

o Probe: EX3DV4 - SN7514: ConvF(7.06, 7.06, 7.06) @ 2600 MHz; Calibrated:
8/2772018

= Sensor-Surface: | . 4mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn1555; Calibrated: 820/2018

e Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

s Measurement SW: DASYS2, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value= 87.11 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(! g) =13.7 W/kg: SAR(10 g) = 6.11 Wikg

Maximum value of SAR (measured) = 23.4 Wikg

dB
0

-4.59
9.18
-13.76

-18.35
L.

0 dB = 23.4 W/kg = 13,69 dBW/kg

-22.94

Certificate No: 21 8-60490 Page 7of §
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Impedance Measurement Plot for Body TSL
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D2600V2, Serial No. 1061 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

2600V2 — serial no. 1061
2600 Head 2600 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.07 -23.1 49.8 -7 -22.8 45.6 -5.41
2019.11.27 -23.0 0.00 48.9 0.90 -6.83 0.17 -22.6 0.01 44.6 -5.29 0.12

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D2600V2, serial no. 1061

2600MHz — Head

2600MHz - Body

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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5 P Schweizerischer Kalibrierdienst
Schmid & Partner i?“ae“\‘u?“’f’mf g Service suisse d'étalonnage
Engineal‘ing AG L Servizio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerland U NS S swiss Calibration Service
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Accradited by the Swiss Accreditation Servide (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories lo the EA
Multitateral Agresment for the recognition of calibration certificates

client  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE |
Crhiject D5GHzV2 - SN:1113
Caltbration precedure(s) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration date: September 24, 2019

Thes calibration cerificats decuments the traceability to natioral standards, which realize tha phyeical units of measurements (S1)
The measurements-and the uncerainties with confidence probatilily are given an the following pages and are part of the certificats.
All eallbrations have been conducted in the closed Isboratory faciity: environment temperatura (22 + 3)YC and humidity < 70%.

Calbration Equipment used (M&TE critical for callbration)

Primary Standards 0 & Cal Date (Cartfiticate No.) Schaduled Calibrafion
Fower mater NAP SN 104778 03-Apr-18 (No. 217-02832/02883) Apr-20

Power zensor NAP-Z99 Sh; 103244 D3-Apr-19 (No. 217-02822) Apr-20

FPower sensar NAP-Z91 SN: 103245 D3-Apr-18(No, 217-02883) Apr-20

Fleferance 20 dB Aftenuator SN: 5058 {20K) O4-Apr-18 {No. 217-02824) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reference Probe EX30V4 5N; 3503 25-Mar-19 (No. EX3-3503_Mar{9) Mar-20

DAE4 SN; 801 30-Apr-18 (No, DAE4-E01_Aprig) Apr-20

Secondary Standards iDe Check Dat2 (in house) Schedulad Check
Power metar E44198 SN: GBIOS12475 014 (in house check Feb-18) In hotse check: Oct-20
Fower sensor HP 84814 SN US3r292783 O7-00-15 (in house check Oct-18) In house check: Oct-20
Powear sensor HP B4814 SN Mv41082317 O7-0ot-15 (in house check Ocl-18) In house check: Cel-20
AF generator A&S SMT-06 SN 100972 15-Jun-15 [in house check Cot-18) In holse chack: Oct-20
Metwork Analyzar Agilant E33584 l SN LIS41080477 3t-Mar-14 {in house cheek Oct-18) In holise chack: Oot-19

Mamie Function 5 ture
Calibrated by: Jaton Kastratl aboratory Techniian .|
¥
Approved by; Katja Pokovic Technical Manager W

lssued: September 25, 2019
This calibration cenificate shall nat be reproduced except in tull without written approval of the lsboratony,

Certificate No: D5GH2zV2-1113_Sep18 Page 1ot 8



Calibration Laboratory of S,

J SN G Schweizerischer Kalibrierdienst
Schmid & Partner D= G Service suisse diétaionnage
Engineering AG e Servizic svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland TN S swiss Calibration Service
el
Accredited by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition af calibration certifjcates

Glossary:

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) |EEE 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:

* 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.

* 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 Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

[ The re orted 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%.

Cerificate No: D5GHzV2-1113_Sep18 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS Ve2.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz =1.4mm

Giraded Ratio = 1.4 (Z diraction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (220z02)°C 35.1+6% 4,53 mho/m £ 6 %
Head TSL temperature change during test =0.5°C - --e-
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters nomalized to 1W 80.5 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input powear 2.33 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

23.1 Wikg + 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2)°C 346+6% 4.88 mho/m £ 6 %
Head TSL temperature change during test <0.5°C ga22 —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW inplt power 8.40 Wikg

SAR for nominal Head TSL paramaters

normalized to 1TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 240 Wikg
SAR for nominal Head TSL paramaeters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: D5GH2V2-1113_5ep13
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 344 6% 5.03 mho/m £ 6 %
Head TSL temperature change during test <05°C e —

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input pawer B.06 Wikg
SAR for nominal Head TSL parametars normalized to 1W 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAA for nominal Head TSL parameters

normalized to 1W

22.8 Wikg £ 19.5 % (k=2)

Cerificate No: D5GHzV2-1113_Sepig
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B170-62)0
Return Loss -24.0d8

Antenna Parameters with Head TSL at 5600 MHz

Impedarnce, transformed to feed point 5600 -2.7 0
Retun Loss -24.1 dg

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed point 56.70-1.0j0
Retum Loss -239dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.185 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 therafore 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 sxplained In the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length Is still
aceording to the Standard,

Mo excessive lorce 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

Certificate No: DSGHzV2-1113_Sep1d Page 5of 8



DASY5 Validation Report for Head TSL
Date: 24.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1113

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; 0 =4.53 Sim; g =35.1;p=1000 kg!m:f .
Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m” ,
Medium parameters used: f = 5750 MHz;, o = 5.03 S/m; &, = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvF(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.98, 4.98, 4.98) @ 5750 MHz Calibrated:
25.03.2019

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 78.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 W/kg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.00 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 Wikg

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.13 V/m; Power Dnift = 0.03 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Certificate No: D5GH2V2-1113_Sep13 FPage G ol B



-6.00

-12.00

-18.00

-24.00

-30.00

0dB = 18.1 Wikg = 12.58 dBW/kg
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Impedance Measurement Plot for Head TSL

View Channel Sweep Cafbration Trace Srale Marksr  Systom

Ch 1 Awg= 20
Chi: Start 500000 GHz  ——

1 350000 GE=
= K {;r-.'r'.n'- o

e —
550006 GHe 51700
40215pF 4. 155 0
>3 A 60000 Gy 6 039 0
10447 o7 = 7100 0
3 TS0000 (M= =000
2 SEEpF -1 04180
at 5000 GHz a4 i,

el 1 B

e}

< :‘EUI 1) GHz

Lt 0] En it Aug= {20

Ch1: Grwt 5.00000 GHz

Avo=20Delay

Etop 800000 GHz

‘LCL

Certificate No: D5GHzV2-1113_Sepis Page 8of 8



Calibration Laboratory of
Schmid & Partner
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The Swiss Acoreditation Service s one of the signatories io the EA
Multilateral Agreement for the recognition of calibration certificates

Cllent  Sporton

Schweizerischer Kalibrierdienst
c Service suisse d'étslonnage

Bervizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DAE4-1338 _Nov19

|CALIBRATIDN CERTIFICATE I

Calibration procedura(s) QA CAL-06.v29

Calibratlon Equipment used (MATE critical for calibration)

Object DAE4 - SD 000 D04 BM - SN: 1338

Calibration procedure for the data acquisition electronics (DAE)

Cailbration date: November 20, 2019

This calibration cerificate documents the traceability to national standards, which realize e phyaical units of mesasuremeants (S1),
Tha meagurements and the uncertalnties with contidence probability are given on the following pages and are part af the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temparature (22 = 3)°C and humidity < 70%.

Primary Standards 10 # Cal Date (Cerificate No.) Scheduled Calibrafion
Keithley Multimeter Type 2001 Sh: oa10278 03-Sep-19 (No:25949) Sap-20
Secondary Standards |0 # Cheak Date {in house) Stheduled Chack
Auto DAE Calibration Uit SE UWS 053 A& 1007 07-Jan-12 (in houss check) In house check: Jan-20
Calibrator Box V2,1 SE UMS 006 AA 1002  07-Jan-12 (in house chack) In house check: Jan-20

Name Funetion Signeture
Callbrated by: Eric Hainfeld Laboraiory Technician ’_;%-
Approved by Sven Kihn Daputy Manage) /

Wy ,LUMQI

This calibration certificate shall not be reproduced except in full without written approval of the Iabiratary.

Issuad: Novemnbear 20, 2018

Certificate No: DAF4-1338_ Novig
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Calibration Laboratory of

] Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzerdand Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service I one of the signatories o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity; Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement,

¢ Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

» Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during interal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.

Cerificate No: DAE4-1338_Nov19 Page20of5



Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200032.47 -3.15 -0.00
Channel X + Input 2000524 -0.41 -0.00
Channel X - Input -20006.33 -0.08 0.00
Channel Y + Input 200035.56 -0.12 -0.00
Channel ¥ + lnput 20004.04 -1.44 -0.01
Channel Y - Input -20008.42 -2.09 0.01
Channel Z + Input 200033.57 210 -0.00
Channel Z + Input 20004.43 -0.96 -0.00
Channel Z - Input -20008.50 -2.10 0.01
Low Range Reading (LV) Difference (V) Error (%)
Channel X + Input 2001.19 0.11 0.01
Channel X + Input 201.1 -0.01 -0.00
Channel X = Input -192.18 -0.36 0.18
Channel ¥ + Input 2001.08 017 0:01
Channel Y + Input 199.87 -0.94 -047
Channel Y - Input -200.25 -1.26 0.64
Channel Z + Input 2000.89 -0.01 -0.00
Channel £ + Input 199.87 -0.868 -0.43
Channel Z = Input -199.91 0.9 0.48
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuririg time: 8 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 7.80 574
~ 200 -6.09 -T.67
Channel ¥ 200 -21.26 -21.58
- 200 19.76 19.35
Channel Z 200 247 -2.52
- 200 0.78 0.74
3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage {(mV) | Channel X (uV) | Channel ¥ (V) Channel Z (uV)
Channel X 200 3.28 -2.896
Channel Y 200 7.88 - 4.97
Channel Z 200 Ba7y 6.08

Coertificate No: DAE4-1338_Nov19
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DC Voltage Measurement
A/D - Converter Resalution nominal

High Range: 1LSB= 6.1pV, full range = -100...+300 my
Low Range: 1LSB = 61nV, full range = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Calibration Factors X Y rd
High Range 403,688 + 0.02% (k=2) | 404.268 + 0.02% (k=2) | 404.224 + 0.02% (k=2)
Low Range 3.97425 £ 1.50% (k=2) | 3.97933 + 1.50% (k=2) | 3.97493 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 2395°%+1°

Cerificate Mo: DAE4-1338_Novis Page 3of 5



4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16180 14025
Channel ¥ 16291 16862
Channel £ 16104 15093
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 seg; Measuring time: 3 sec
Input 10M0
Average (1V) | min. Offset (uV) | max. Offset (uV) | '™ ?:;;“"““
Channel X -0.o7 -1.18 1.08 0.42
Channel ¥ -0.64 -1.62 0.80 0.39
Channel Z .63 -1.81 0.20 0.38
6. Input Offset Current
MNominal |nput circuitry offset current on all channels: <254
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vec) 78
9. Power Consumption (Typical values for information)
Typical values Swilched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) 0. -8 -

Certificate No: DAE4-1338_Nowv19
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Client : Amphenol Certificate No: Z20-60071
CALIBRATION CERTIFICATE
Object DAE4 - SN: 799

Calibration Procedure(s) FF-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: February 10, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 24-Jun-19 (CTTL, No.J19X05126) Jun-20

Name Function S/iq\nature
Calibrated by: YuZongying  SAR Test Engineer B>

Reviewed by: Lin Hao SAR Test Engineer —fﬁﬁi:?‘%a

Approved by: Qi Dianyuan SAR Project Leader (zéyzéz\/

Issued: February 11, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China

Tel: +36-10-62304633-2512 Fax: +86-10-623(4633-2504

E-mail: cttl@chinarl. com Hitpufiwww chinatil.en
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

o DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z20-60071 Page 2 of 3
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CALIBRATION LABORATORY
Add: No.531 Xeeyuan Road, Haidisn District, Beijing, 100191, China

Tel: +86-10-62304633-2512
E-mail: cttli@chinal com

Fax: +86-10-62304633-2504
Hitp:/'wwv.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSE = B1pV, full range = -100...+300 mV
Low Range: 1LSB = B1inv , full range = 1. #3m\V

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

l X

Calibration Factors L Z
High Range 405.644 = 0,15% (k=2) | 405.087 £ 0.15% (k=2) | 405.831 £ 0.15% (k=2)
Low Range 3.98565 £ 0.7% (k=2) | 4.00142 £ 0.7% (k=2) | 4.00514 +0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 1771 °

Certificate No: Z20-60071
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Accreditad by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Service is one of the signatorios to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Sporton

Acereditation No.: SCS 0108

Client Certificate No: ES3-3293 _Nov19

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3293

Calibration procadure(s) QA CAL-01.v8, QA CAL-23.v5, QA CAL-25.vT
Calibration procedure for desimetric E-field probes

Calibration date: November 25, 2019

This callbration cerificats documents the traceability to nationel standards, which reslze the phyeical unis of measuraments (S1)
The measurements and the uncertalntias with confidence probabifity are glven on the following pages and ars part of the cerificals

All calibrations have been conducted in the closed Isbaratory faciity: environment tamperature (22 £ 3)"C and homidity < 70%.

Calibration Equipment used (MATE sriticsl for calioration)

‘Primary Standards i8] Cal Date (Certificate Na,) Scheduled Cafibration

Powar metar NEP SN 104778 03-Apr-18 (Mo, 217-0280202803) Apr-20

Power sensor MRP-Z81 SN: 163244 03-Apr-18 {No. 217.02892) Apr-20

Power sensor NRP-Z91 Sh; 103246 O5-Apr-19 (No. 217-02883) Apr-20

Reference 20 dB Attenuator SN; 55377 [20x) 04-Apr-14 (No. 217-02854) Ap-20

DAE4 SIN; 660 07-0ct-19 (No. DAE4-660_Oct13) Oct-20

Refarence Probe ES3I0V2 SN 3013 31-0ec-18 (No. ES3-3013_Den18) Dac-18

‘Secondany Siandards 18] Check Date {in housa) Scheduled Check

Power miter E44108 SN: GB41283874 O8-Apr-18 {jn huuse check Jun-18) In hose check: Jun-20

Power sensor E44124 SMN; MYL1498087 08-Apr-18 (in house check Jun-18) in hawusa checke Jun-20

Power sansor E4412A SN (0110210 0f-Apr-18 [In house check Jun-18) In howse chack; Jun-20

RF gensrator HE BE46C SN: US3842001700 04-Aug-89 {in house check Jun-18) In house check: Jun-20

Matwork Analyzer EA3534, SN: US41080477 31-Mar-14 {in house chech Oei-18) In house check: Oct-20
Mama Fungtion Slgnaturs

Callorated by: Lt Kiyanir Laboraloty Technisian Wé

Approved by Kt Pokiovic Technical Mamaoer

P

[ssued: November 26, 2019

This cailbration ceriificate shall not be epraducad sxcept In full without wiitten approval of the laboratory.

Certificate No: ES3-3293_Nov1s Page1off



Calibration Laboratory of oy,
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Zeughaussirasse 43, 8004 Zurich, Switzerland '-;,_‘ﬁg“ Swiss Calibration Service
Aceredited by the Swiss Accrediation Service (345) Accreditation No.: SCS 0108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilatzral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMyx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx, v,z
pce diode compression point
Cr crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization o ip rotation around probe axis
Polarization & 3 rotation around an axis thal Is in the plane normal 1o probe axis (at measurement center),
l.e., 8 =0 Is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
c)

d)
Metho

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

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 (fraquency range of 300 MHz to 6 GHz)", July 2016

IEC 82209-2, "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 & GHz)", March 2010

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

ds Applied and Interpretation of Parameters:

NORMzx.y,z: Assessed for E-field polarization § = 0 (f < 500 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORM:,y.z are only intermediate values, i.&., the uncertainties of NORMzx.y,z does not affect the E*-fisld
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 uncertainty of the frequency response is Included
In the stated uncerainty 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 Is the Peak to Average Ratio that is not calibrated but determined based on the signal
characiaristics

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

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperatura Transfer
Standard for f < 800 MHz} and inside waveguide using analytical field distributions based on powear
measurements for f = B00 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 correspands
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 {sotropy (3D deviation from isotrapy); in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset. The sensor offset corresponds to the offset of virfual measurement center from the probe tip
{an probe axis}, No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
unceriainty required).

Certificale Mo: ES3-3293 Nov1B Page 2alg



ES3DV3 - SN:3253

Basic Calibration Parameters

MNovember 25, 2019

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

| Sensor X Sensor Y SensorZ Une (k=2)
Norm (uVAVimi" 1.09 0.90 0.71 =101 %
DCP (mV}® 105.8 104.0 108.8
Calibration Results for Modulation Response
uip Communication System Name A B c D VR Max Unc—
d8 dB/pV dB mV dev, (k=2)
0 cW % 0.0 0.0 1.0 000 | 1879 | 235% | 247 %
Y 0.0 0.0 1.0 1980 |
| 2 0.0 0.0 1.0 2066 |

The rermrte-::l uncertainty of measurement is stated as the standard uncertainty of measurement

multipl

probability of approximately 95%.

ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage

* ‘The uncertainties of Notm XY 2 do not affect the E-field ungsrtainty inside TSL. (see Page 5)

" Numerical linearization paramater: uncertainty rot required,

* Uncertainty |s determined using this mex, deviatinn from |inear response applying rectangular distribution and is expressed for the aquars of the

fiald value,

Certificale Mo: ES3-3283_Nov1g

Page 3oi9




ES3DV3~ SN:3203

Novamber 25, 2019

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 4.6
Mechanical Surface Detection Mode enablad
Optical Surface Datection Mode disabled
Frobe Overall Length 337 mm
Frobe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Poimt 2. mm
Prabe Tip to Sensor Y Calibration Point 2mm
Frabe Tip to Sensor Z Calibration Point 2 mim
Recommended Measurement Distance from Surface 3Imm

Certificate No: ES3-3293_Nov1g
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ES3DVa- SN:3203 Neovember 25, 2010

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unc

f{MHz)® | Permittivity " {Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 419 0.89 6.56 6.56 6.56 0.80 123 | #120%
835 41.5 0.80 5.39 6.39 6.39 0.80 126 | +120%
900 41.5 0.97 6.23 6.23 6.23 0.72 130 | +120%
1450 40.5 1.20 5.89 5.89 5.88 0.48 149 | £120%
1750 40.1 1.37 5.53 5.53 5.53 0.55 138 | +120%
1900 40.0 1.40 5.32 5.32 5.32 0.67 130 | #120%
2000 40.0 1.40 5.25 5.25 525 0.50 155 | £12.0%
2300 39.5 1.67 4.89 4.89 4,89 0.63 142 | +120%
2450 392 1.80 4.60 4.60 4.60 0.80 133 | #12.0%
2600 39.0 1.96 4.39 439 439 0.75 1.41 +12.0 %

¥ Freguency validity above 300 MHz of £ 100 MHz only applles for DASY vi.4 snd higher (ses Page 2), #lse it i= restricted to £ 50 MHz. The
uncertainty Is the RSS of the ConvF uncertainly st calibeation frequency and the uncertainty for (he indicated frequency band, Frequency validity
below 300 MHz 5= 10, 28, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 160 and 220 MHz respactively. Walidity of ConvF zssessed &t
B MHz is 4-8 MHz, and ConvF asdessed at 13 MHz Is 9-18 MHz. Above 5 GHz frequency validity can be exiended to = 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £ 10% liguid compensstion formuls s applied to
measured SAR values. At frequencies sbove 3 GHz, the validity of fissus paramaters (¢ and o) is restricted to + 5%. The unoertainty |s the RSS of
the ComvF uncerainty for indicated tergel tizsue parameters. )

“ Alpha/Depth are determined during calibration. SPEAG warrarits thal the ramaining deviation dus 1o the boundary effect atter compensation is
slways less than £ 1% for frequiencies balow 3 GHz and below = 2% far frequencies belween 3-6 GHz a1 any distance larger than half the probe lip
diamatar fram (he boundary,

Cerfificate No: ES3-3293_Nov18 FPaga 5ol @



ES3DV3- 8N:3233

Frequency respanse (normalized)

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

MNovember 25, 2019
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)

Certificate No: ES3-3293_Naovig
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ES3DVA- SM:3293 Movember 25, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ES3DW3~ SN:3283 Movember 25, 2018

Dynamic Range f(SARqaq)
(TEM cell , fouu= 1900 MHz)

Input Signal [uv]

10

SAR [mWicma3)

not compensated conpensated

Error [dB]

N S

:| : i1 £ i =
109 10 161 120 101 102 10
B SAR [mWiem3)
| &
not compensated compensgied

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

Certificate No: ES3-3253_Nov1g Page 8 of 8



ES3DV3- SN:3293 November 25, 2019

Conversion Factor Assessment

=835 MHz. WGLS R {H_conF) f= 1800 MHz. WELS R22 (H_convF)

=
H

£ : N
. |
'J.f. | -I[ e TS = e
& —d = 1 :"1'1-"". - .-_. 1 P °% & v ; I;:fl"l ] 4
Wﬂlﬁlll ﬁhﬂ—: J'\iﬂJ‘I Fﬁ-ﬁﬂ
Deviation from Isotropy in Liquid
Error (o, 8), f =900 MHz
1.0
0.8
0.8
04 |
0.2

Dieviatinn
Lapboo
& o te o D

1.0 -08& 086 -84 02 00 O£ 04 06 08 140
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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Calibration Laboratory of S  Schwelzerischer Kalibrierdisnst
Schmid & Partner C Servico sulsse d'dtatonnage
~ Engineering AG g Servirle svizzaro di taratura

Zoughapsstrpsse 43, 8004 Zurich, Switzorand Swiss Calibration Sprvice

Ancreditsd by the Swiss Accreditation Service (545) Acoreditation No,: SCS 0108
The Swiss Accreditation Service Is ane of the signatorles Lo the EA

Multilateral Agreement for the recognition of calibration certificates

client  Sporton Cortificats No: EX3-3857_May19

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3857

QA CAL-01.v9, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25:T
Calibration procedure for dosimetric E-field probes

Cahbration proceduress)

Cailbrafion data, May 27, 2018

This calibration cortficata docyments ihe rscashility to nalional standards. which rediize the physcal units of measuramonis {81),
The meatoamants and the pneetaintes with conlidance pobability as gven on the following pages and ore port of the cerificales.

Ml calibrations have bsen cohducted in the closed Inboraliony facility: anvironment tempaistuoe (22 + 350 and humidity < 0%

Calibratioh Equiimonl used [METE crilical for calibration)

Frimary, Standinds [[5] Gal Dat=:(Cartificals No) Schedulid Calibratian
Power mater NRFP SN 104778 D3-Apr-11 (Mo, 217 2862/02883) Ape
Fowor sapsor NIRFP-Z91 SM: 103244 DF-Ape-10 (Mo, 217-02802) Apir=2)

| Powit sensor NRP.Z91 SN: 103245 03-Apr-19 (No. 217-02883) Apt20
Ruference 20 0B Alstuator. | SN: SS2TT (20x) D4-Api- 15 (No. 217-02884) Apr-20
DAES SN: 650 19-Dec-18 (Mo DAE4-6B0_Bect) Diwc-18
Rfarerice Probe ES30VE SN 3010 31-Dec-18 {No. ES3-3013_Dac M) Dac-10
Secondary Standads i Ghack Gate (In houss) Seheduled Check
Peiwier mater E441498° SN GB4 1291874 O8-Apr-10 {in house eheck Jun-10) Iy s chessk: duin-20
Prwer sensor E44 124 SN MY41408087 06-Apr-18 (In house eheck Jun-18) In hotise check: Jun-20
Power tiensor 44124 SN 000110210 08-Ape-18 (in howss eheck Jun-18) I house chogk: Jun-20
RF ganerator HE B8480 SN US38420U01 700 04-Aug-98 {in house check Jur-18) In housa chedk: Jun-20
Metwork Anahyzer EBISEA SN US41060477 31-Mar-14 (in house check Oct-18) In house check: Oct- 10

Namo Funclion Skytature
Calitated by: Joton Kastritl Laboratoty Technician :( M"

Thia calitiration certificate sholl not be reproduced excepl in full withou! witten appooval of tha labaralony.

losusd: May 28, 2018

Cerlificate Mo EX3-3857_May18:
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Calibration Laboratory of §  Schweizsrischer Kallbeivedienst

Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG g Sorvirio avizzeta d taratura

Zeughausstrasse 43, 8004 Zurich, Switzerand Swiss Calibration Sorvice

Aeiradiled by (he Swes Aocreditatioh Setics (GAS) Accroditation No.: SCS 0108

The Swiss Accteditation Setvice is one of the signatories 1o the EA

Mullilateral Agreament for the recognition of ealibration cantificates

Glossary:

T5L tissue simulating liguid

NORMx.y.z sensitivity in free space:

ConvF sensitivity in TSL / NORMx.y,z

pep diode compression point

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

ABC D muadulation dependent lingarization paramelers

Polarization o o rotation around probe axis

Polarization 9 #-rotation around an axis that is in the plane normal to probe axis (at measurement center),

L&, 8= 0is normal to probe axis

Connector Ahgle Information used in DASY system to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 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
Techniguas”, June 2013

b) IEC 62208-1, *, "Measurement procedure for the assessment of Specific Absorption Rale (SAR) from hand-
held and I:Qdyannunlad devices used next lo the ear (frequericy range of 300 MHz to 6 GHz)", July 2016

o) |EC B2209-2, "Procedure 10 detarmine (he Specific Absorption Rale (SAR) lor wireléss communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 Mz to 6 GHz"

Methods Applied and Interpretation of Parameters:

WNORMx.y z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-tell; = 1800 MHz:; R22 wavagulda]
NORMx.y,z are only intermediate values, 1., the uncertainties of NORMx.y.z does ot affect the E™-field
uncertainty inside TSL (see below ConvF).

NORM()x .z = NORMx.y.z * requency response (seo Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response |s Included
in the stated uncertainty of CanvF.

DCPy,y.2: DCP-are numerical linearization parameters assessed based on the data of power sweap with SW
signal {no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characleristics _

Ax.y.z Bxy.z; Cx.yv.z Dxy. e VRxy.z A 8, €, D are numerical linearization parametars assessed based on
the data of r sweep for specific moedulation signal. The parameters do nol depend on frequency nor
media. VA Is the maximum calibration range expressed In RMS vollage across the diode.

ConvF and Baundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for 1 <800 MHz) and inside waveguide using analytical field distributions based on power

meastremenis for f > BO0 MHz. The same setiips are used for assessment of the parameters applied for

boundary compensalion (alpha, depth) of which typlcal uricertainty values are given. These parameters are
used in DASY4 software to Improve probe acclracy close to the boundary. The sensilivity In TSL correspands
to NORMx,y,z * ConvF whereby the uncerlainty corresponds to that given for ConvF. A frequeney dependent
E?}f*le is-.used in DASY version 4 4 -and higher which allows extending the validity from + 50 MHz to £ 100

=
Sphencalisotropy (3D deviation from isotrapy): in a figkd of low gradients realized using a flat phantom
exppsed by a patch antenna.
Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required
Connector Angle: The angle is assessed using the information gaingd by determining the NORMx (no
uncertainty required),

Cerlificate Mo EX3-3857_May18 Page:2 ol 19



EX30V4 —5N:3857 Wy 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Ung (k=2)
Norm {.uvrgwmﬁ‘ 0.17 0.43 0.45 +10.1 %
| DCP (V)" 102.0 1004 103.0

Calibration Results for Modulation Response

uip | Communication System Name A i G D VR Max Max
dB dB vV d8 mv dev. Une"
{k=2)
i cw X | D00 0.00 o0 | 000 | 1491 | 35 | 47 %
Y | D.00 0.00 1.00 142.5
Z | D00 0.00 1.00 1287
10352 PulseWavatorm (200Hz, 10%) X | 502 | 7179 | 1446 | 1000 | 60D | #30% | +98%
AAA Y | 1500 | 6565 | 19.05 60.0
Z | 1500 | 733 | 1976 B0.0
10353- Puler Wavelorm (200Hz, 20%) % | 488 | 7384 | 1384 | GEO BOO | £1.7% | BB
AR ¥ | 1600 | 8682 | 18.12 BO.0
Z | 1500 | BB6T | 1912 BO.O
10354- Pulse Waveform (200Hz, 40%) X | 738 | 7884 | 1373 | 398 950 | x14% | £9.6%
AAA ¥ | 1500 | 8836 | 16.11 95.0
Z | 1500 | 9383 | 2013 a5.0
10355- Pulse Wavafom (200Hz, 60%) X | 064 | 6398 | 675 222 1200 | £16% | +9.6%
AAA, | Y | 13056 | 8168 | 1264 120.0
Z | 1500 | 10147 | 2228 120.0
10387- QPSK Wavelamn, 1 MHz X | 168 | 7266 | 1543 | 0.00 1500 | 227% | +DB%
MAA ¥y | 657 | 6000 7.68 ' 1500 '
Z | 089 | sat12 | 1182 150.0
10388- GFSK Waveform, 10 MHz X | 308 | 7393 | 1874 | 0.00 1500 [ 212% [ £96%
AR, Y | 207 | 8707 | 15.14 150.0
Z | 260 | 7146 | 1743 150.0.
10306~ B4-0AM Wevelnrm, 100 kiHz X | 351 | 7280 | 1887 | 301 1500 | +16% | +96%
AR Y | 269 | 6884 | 18.38 150.0
Z | 367 | 7443 | 2055 150.0
1039 Ba-0AM Waveform, 40 MHz X | 364 | 6900 | 1704 | 0CD | 1500 | +23% | +9.0
AR Y | 340 | G662 | 1552 150.0
Z | 368 | 8833 | 1653 150.0
10414- WLAN CCODF, 84-QAM, 40MHz. % | 512 | 6637 | 1623 | 000D | 1500 | +43% | +9.6%
ANA Y | 479 | 6533 | 1644 150.0
Z | 499 | soga | 1597 150.0"

MNaote; For details on UID parameters sea Appendi

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

* The yncertninties of Narm XY2 do not alfect the £ field uncertainty inside TSL (seo Page §)

:' Wurrieelcal linsarization pasametpr uncedainty nol required

I ugnwm in determined using the max. daviahin fram finear response npplying reciongular diEntiuion snd s sgpressed (o (e sgiise of the
ekl value

Certificate No' EX3-3857_May19 Page 3 of 19



EX3DVA— SNaB5T

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Sensor Model Parameters

May 27, 2018

c1 c2 a ™ T2 T3 T4 15 T6
F 1F v msV? | ms NVt ms v |
X 58.0 455.93 asa7 0.66 1.32 5.00 0.00 069 1.01
Y 459 | 356.07 | 37.98 | 10.21 0.83 505 0.00 0.48 1.0
£ 48.1 356.44 3521 11.94 051 5.08 1.47 0.28 1.0
Other Probe Parameters
Sensor Arrangemaent Triangular
Cannector Angle () -43.5
Mechanical Surface Detection Mode anabled
Optical Surface Detaction Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9 mm
Tip Diameter 2.5:mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensar Y Calibration Point Tmm
Probe Tip 1o Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Gertificate No: EX3-3857_ May19 Page 4 of 19




EX3DV4- SN:3857 May 27, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz)“ Fuml:l:y' qn::funfﬁ’w ConvF X | ConvFY | ConwFZ | Alpha® mju ;::'z;;
750 41.9 0.89 a77 9.77 9.77 042 | 099 +12.0%
835 415 0.90 9.48 9.48 .48 046 | '0.80 £120%
a00 415 0.97 9.34 0.34 9.34 0.29 1.12 +12.0%
1750 40.1 1.37 8.46 B.46 8.46 0.34 0.80 +12.0%
1800 40.0 1.40 B.10 B.10 8.10 0.34 080 | +120%
2000 40.0 1.40 8.04 8.04 8.04 0.26 0.88 £ 120 %
2300 395 1.67 7.88 7.88 7.88 0.33 090 | +120%
2450 39.2 1.80 7.50 7.50 7.50 0.37 0.93 £12.0 %
2600 39.0 1.96 7.31 7.31 7.31 0.35 0.93 +120%
3300 38.2 271 6.96 6.96 696 0.30 1.25 *14.0 %
3600 ar.9 2.9 6.92 6.92 6.92 0.30 1.25 + 14.0 %
3700 37.7 312 6.65 6.65 .65 0.30 1.25 +14.0 %
3900 37.5 332 6.60 6.60 6.80 0.40 160 | +14.0%
4100 37.2 3.53 5.99 5.99 599 0.40 160 | +14.0%
4200 ar. 3.63 5.98 508 5.08 0.40 1.70 +14.0 %
4400 36.9 3.84 6.86 5.86 5.86 0.46 175 | +140%
4600 36.7 4.04 5.83 5.83 5.83 0.45 176 | 140%
4800 364 4.25 5.73 5.73 5.73 0.45 175 | £140%
4950 36.3 4.40 5.53 5.53 5.53 0.40 1.80 | -214.0%
5250 354 4.7 519 519 5.19 0,40 180 | +140%
5600 35.5 5.07 4.92 4.02 4.92 0.40 1.80 | #140%
5750 354 5.22 517 5.17 517 0.40 180 | +14.0%

* Frequincy validily atiove 300 Mz of + 100 MHz only applies for DASY v d-and Highar (see Pagi 2], ele s esticted 1o + 50 MHz The

ooty s ihe RSS of the ConvF uncertalnty al callbraton heguency and the uncertminty Tor the indicted traguenty band. Fmguanwwlldrw

g 300 MHZ i 2 10,26, 40, 50 and 70 MH: for ConvF assessmignts o1 30, 84, 128, 150 and 220 M'!Hﬂl':ﬁ'mlir. Validily of ConvF ansesset al

6 WMHz s 4-8 MHz. and ConvF assetsat al 18 MHz is 219 MHz: Abave 5 GH retfusncy. validity can be estendad to £ 110 MHz

" Al frequimclas tialow 3'GHz. the validily of lissus parametemn (¢ Bnd ) can be teiaasd to + 10% I liquid eompensation fammuls |s-pppled (o

mesguied SAR values. Al frequencies abovs 3 GHz, fhe validity of tizsue paramelars (i apd o] is resincted jo & 5%, The uncerfainty s (e RSS of

the Conv uncedtainty for indiemted targat fissue parmmetos.

_ AlphafDepth ars defermined during callbration. SPEAIS waprants thal the remaining devinbon due to the boundary sffsct after comparsation &

::mh;ﬂ mu": i;qu r;m@mmzmﬁm below 2 2% lor lrequangies batwesn 36 GHe at any distance [anger than half the probe-ip
am roAm The Biouncary. ' )
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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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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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|EX3DVA- SN.3857

Dynamic Range f(SARpeaq)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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May 27, 2019

Conversion Factor Assessment

= 835 MHz WGELS R9 (H_convF) = 1800 MHz WGLS R22 (H_convF)
b
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Uncertainty of Spherical isotropy Assessment: * 2,6% (k=2)
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EX30DV4— SN:3857

Appendix: Modulation Calibration Parameters

May 27, 2019

uio Rev | Communication System Name Group PAR Unc"
(dB) (k=2)
0 cw cwW 000 | +47%
10010 | CAA | SAR Validation (Square, 100ms. 10ms) Test 10.00 | +9.6% |
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 281 | 296%
10012 | CAB | IEEE 802.11b WiFi 2 4 GHz (DBSS, 1 Mbps) WLAN 187 | £96%
10013 | CAB | IEEE 802 11y WIFi 2 4 GHz (BS55-OFDM, G Mbps) WLAN 946 | +80%
10021 | DAC | GSM-FDD (TDOMA, GMSK) GSM 839 | +08%
10023 | DAC | GPRS-FDD (TOMA, GMSK. TN 0) GSM 957 | +0.68%
10024 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1) GSM 656 | +86%
10025 | DAC | EDGE-FDD (TOMA, 8PSK, TN 0) GSM 1262 | +90%
10026 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1) GSM 955 | +96%
10027 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2) GEM 480 | +96%
10028 | OAC | GPRS-FDD (TOMA. GMSK, TN D-1-2-3) GEM 355 | +96%
10028 | DAC | EDGE-FOD (TDMA, BPSK, TN 0-1-2) GSM 778 | :968%
10030 | CAA | IEEE 802.15.1 Blustooth (GFSK, DHT) Bhugtonth 530 | +06%
10631 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH3) Bluetooth 187 | +06%.
10032 | CAA | IEEE 802 15.1 Bluslooth (GFSK, DH5) Bluetooth 116 | +96%
10033 | CAA | IEEE 802.15.1 Bluatooth (PI/4-DQPSK, OH1) Blustonth 774 | +98%
10034 | CAA | IEEE B02.15.1 Bluatgoth (PIi4-DQFSK, DH3) Bluetonih 453 | +96%
10035 | CAA |'IEEE 802 15.1 Bluatooth (PI/4-DOPSK, DHE) Bluetooth 383 | +96%
10036 | CAA | IEEE B02.15 1 Bluelooth (8-DPSK, DH1) Bluetooth 801 | +96"%
10037 AA | IEEE 802 151 Bluelocoth (B-DPSK, DH3) Blugtooth 477 | +96%
10038 | CAA | IEEE 802.15.1 Blustooth (8-DPSK, DHS) Bluetooth 410 [ £96%
10038 | CAB | COMAZ000 (1xRTT, RE1) COMAZ000 | 4.57 | +96 %,
10042 | CAB | 15-54 /15-136 FOD (TOMAFDM, PI/4-DOPSK, Halfrate) AMPS 778 | +96%
10044 | CAA | IS-BVEIATIA-553 FDD (FOMA, Fi) ANPS 0.00 | +96%
10048 | CAA | DECT (TDD. TOMA/FDM, GFSK, Full Slol, 24) DECT 1380 | +9.8%
10048 | CAA | DECT (TDD, TOMAFDM, GFSK, Double Sigl, 12) DECT 1079 | +86%
10056 | CAA | UMTS-TDD (TD-SCOMA, 1.28 Mcps) TO-SCOMA | 11.01 | +96%
10058 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1-2-3) GSM 652 | +96%
10068 | CAB | IEEE B02.11b WIFl 2 4 GHz (DSSS, 2 Mbps} WLAN 212 | 298%
10060 | CAB | |EEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbips) WLAN 283 | t08%
10061 | GAB | |EEE 802.71b WiFi 2 4 GHz (DSSS, 11 Mbyps) WILAN 360 | +96%
10062 | CAC | IEEE 802.11a/h WIFI 5 GHz (OFDM, 6 Mbips) WLAN 868 | +96%
10063 | CAC | IEEE 802 11a/h WIFi 5 GHz (OFDM, 9 Mbps) WLAN 863 | +96%
10084 | CAC | IEEE B0Z.11a/h WiFi 5§ GHz (OFDM, 12 Mbps) WLAN 908 | +96%
10065 | GAG | IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 Mbyps) WLAN 900 | +96%
10066 | CAT | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 838 | x96%
10067 | GAC | IEEE B02.11aMh WiFi 5 GHz (OFDM, 36 Mbps) WLAN 1012 | 296%
10068 | CAC | IEEE 802 11am WIFI 5 GHz (OFOM. 48 Mbips) WLAN 10.24 | $96%
10089 | CAC | IEEE B02.11a/m WiFi 5§ GHz (OFDM, 54 Mbps) WLAN 1055 | $98%
10071 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 8 Mbps) | WLAN A3 | +96%
10072 | CAB | IEEE 802 11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 962 | +96%
10073 | CAB | IEEE B02 11g WiFi 2 4 GHz (DSSS/OFDM, 18 Mbps) WLAN 994 | $96%
10074 | CAB | IEEE 802 11g WiFi 2 4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | 296%
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | +88%
10076 | CAB | |EEE B0Z2 11g WiF| 2.4 GHz (DSSS/IOFDM, 48 Mbps) WLAN 10684 | +86%
10077 | CAB | IEEE 802 11g WiF] 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 100 | £96%
10081 | CAB | CDOMA2000 (1xRT T, RC3) COMA2000 | 387 | +86%
10082 | CAB | 1S54 /15-136 FDD (TDMA/FDM, PUA-DQPSK, Fullrate) AMPS 477 | ¥06%
10080 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 656 | +968%
10097 | CAB | UMTS-FDD (HSDPA) WCDMA 398 | +8.6%
10098 | CAB | UMTS-FDD (HSUPA, Subtest 2) WCDMA 308 | +98%
10088 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-4) GEM 9.55 | $0.6%
10100 | CAE | LTE-FDD (SC-FDMA. 100% RB, 20 MHz, QPSK) LTE-FDD 567 | +88%
10101 | CAE | LTE-FDD [SC-FOMA, 100% RB, 20 MHz. 18-QAM) LTE-FDD 642 | +98%
10102 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz. 64-QAM) LTE-FDD 660 | +BE%
10103 | CAG | LTE-TDD (SC-FDOMA, 100% RE, 20 MHz, GPSK) LTE-TED 920 | $96%
10104 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-0AM) LTE-TDD 887 | +98%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-GAM) LTE-TOD 1001 | +98%
10108 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, OPSK) LTE-FDD 580 | 496%
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10109 | £AG | LTE-FOD (SC-FOMA, 100% RE, 10 MHz, 16-0AM) LTE-FDD 643 | 196 %
10110 | CAG | LTE-FDO (SC-FOMA, 100% RB, 5 MHz, QPSK) LTE-FOD. 575 | £96%
10111 | CAG | LTE-FDD (SG-FOMA, 100% RB. 5 MHz. 16.QAM) LTE-FDD 644 | 498%
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD B.59 [ +06%
10113 | CAG_| LTE-FDOD (SC-FOMA, 100% RB, 5 MHz, G4-QAM] L.TE-FDD 662 | £06%
10114 | CAC | [EEE BOZ 11n (HT Greanfigld, 135 Mbps, BPSK) WLAN 810 | +66%
10115 | CAC | IEEE 802 11n (HT Groenfild, 81 Mbps, 16-QAM) WLAN 846 | +86W |
10116 | CAC | IEEE B02.11n (HT Greanfisld, 135 Mbps, 64-0AM) WLAN 815 | +96%
10117 | CAC | |EEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN BO7 | z98%
10118 | CAC | IEEE B02.11n (HT Mixed, 81 Mbps, 16-GAM) WLAN B59 | 298%
10118 | CAC IEEEHUZHMI—ITM}_Q_:!__]%EMN 64-0AM) WLAN 813 | $06%
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz. 16-QAM) LTE-FDD 649 | +96%
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz; G4-QAN) LTE-FDD 653 | +08%
10142 | CAE | LTE-FDD {SC-FOMA, 100% RB, 3 MHz, GPSK) LTE-FDD 573 | t86%
10143 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 635 | t96%
10144 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 665 | +96%
10145 | CAF | LTE-FDD (SCFDMA. 100% RB, 1.4 MHz, QPSK) LTE-FDD 578 | +98%
10146 | CAF | LTE-FDD (SC-FDMA, 100% RB. 1.4 MHz, 16-QAM) LTE-FDD 641 | +86%
10147 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 64-0AM) LTE-FDID 672 | :86%
10148 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-0AM) LTE-FDD 642 | +96%
10150 | CAE | LTE-FDD (SC-FDMA_ 50% RB, 20 MHz, 54-QAM) LTE-FOD 660 | +096%
10151 | CAG | LTE-TPD (SC-FOMA, 50% RB. 20 MHz, QPSK) LTE-TDD 028 | +96%
10162 | GAG | LTE-TOD (SC-FDMA, 50% RB, 20 MHz._16-QAM) LTE-TDD 592 | +96%
10153 | CAG | LTE-TDD (SC-FOMA. 50% RB, 20 MHz. 64-QAM) LTE-TDD 10056 | x96%
10154 | CAG | LTE-FOD (SC-FDMA, 50% RB, 10 MHz, OPSK) LTE-FDD 675 | +98%
10155 | CAG | LTE-FDD (SC-FDMA, 50% RB. 10 MHz. 16-QAM) LTE-FDD 643 | +06 % |
| 10156 | CAG | LTE-FDD (SC-FDMA, 50% RB, § MHz, OQPSK) LTE-FDD 5789 | +96%
10157 | CAG | L.TE-FOD (SC-FOMA, 50% RB, 5 MHz, 16-QAM) LTE-FDD 648 | +06% |
10158 | CAG | LTE-FDD (SC-FOMA, 50% RE, 10 MHz, G4-QAM) LTE-FDD 662 | +06%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-FDD 656 | +98%
10160 | CAE | LTE-FDD (SC-FOMA. 50% RB, 15 MHz, OFSK) LTE-FDD 5082 | $0.8%
10161 | GAE | LTE-FDD (SC-FDMA, 50% RE. 15 MHz. 16-QAM) LTE-FDD 643 | +98%
10162 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-0AM) LTE-FDD 658 | +96%
10166 | CAF | LTE-FDD (SC-FDMA. 50% RB, 1.4 MHz, QPSK) LTE-FDD 546 | +96%
10167 [ CAF | LTE-FDD (SC-FDMA, 50% RE, 1.4 MHz, 16-0AM) LTE-FDD 621 | 296%
10168 | CAF | LTE-FDD (SC-FOMA. 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 679 | +B6%
10168 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK] LTE-FBD 573 | +06%
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM] LTE-FDD 652 | 196%
10171 | AAE_| LTE-FDD (SG-FOMA. 1 RB, 20 MMz, £3-OAM) LTE-FDD 649 | +96%
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz. QPSK) LTE-TDD §21 | i96%
10173 | CAG | LTE-TDD (SC-FOMA. 1 RB, 20 MHz, 18-QAM) LTE-TDD 848 | +96%
10174 | GAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TRO 1025 | +96%
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FDD 572 | :96%
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, 16-QAM) LTE-FDD 652 | :08%
10177 | CAl_ | LTE-FDD (SC-FDMA, 1 RB, 5 MHz. QPSK) LTE-FOD 573 +H.6%
10178 | GAG | LTE-FDD (SC-FDMA, 1 RB. § MHz. 16-QAM) LTE-FDD 6.52 | $96%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 64-QAM) L.TE-FDD 650 | +9.6%
10180 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 64-0AM) LTE-FDD G50 | £8.6%
10181 | CAE | LTE-FDD (SC-FOMA, 1 RB, 16 MHz, QPSK) LTE-FDD 6572 | +06%
10182 | CAE | LTE-FDD|(SC-FDMA, 1 RB, 16 MHz. 16-QAM) LTE-FDD G52 | +896%
10183 | AAD | LTEFDD (SC-FOMA, 1 RB. 156 MHz, 64-QAM) LTE-FDD 650 | +0.6%
10184 | CAE | LTE-FDD {(SC-FDMA, 1 RB, 3 MHz, GPSK) LTE-FDD 573 | +88%
10185 | CAE | LTE-FDD (SC-FDMA, 1RB, 3 MHz. 18-QAM) LTE-FDD 651 | £96%
10186 | AAE | LTE-FDD (SC-FDMA, 1 RB, 3 Nz, 64-GAM) LTE-FDD 650 | +96%
10187 | CAF | LTE-FDD (SC-FOMA_ 1 RB, 1.4 MHz. QPSK) LTE-FDD 573 | +06"%
10188 | CAF | LTE-FDD (SC-FDMA. 1 RB, 1.4 MHz. 16-QAM) LTE-FDD. 652 | +9.6%
10188 | AAF | LTE-FDD (SC-FOMA_1 RB, 14 MHz, 64-0AM) L.TE-FOD 650 | +86%
10193 | CAC | IEEE 802.11n (HT Greenfield, 8.5 Mbps, BPSK) WLAN BOD | +9.6%
10184 | CAC | IEEE B02.11n (HT Greenfigld. 39 Mbps, 16-QAM) 'WLAN 812 | +06%
10185 | CAC | IEEE 802.11n (HT Graenfisll, 65 Mbps, 64-QAN) WLAN 821 | +98%
10196 | CAC | IEEE B0Z.11n (HT Mixed, 6.5 Mbps, BFSK) WLAN Ba0 | +98%
10187 | CAG | IEEE BO2 11n (HT Mixed, 30 Mbps, 16-QAM) WLAN B3 | +96%
10198 | CAC | IEEE 802 11n (HT Mixed, 65 Mbps, 64-QAM) WLAN B27 | +96%
10218 | CAC | [EEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | +96%
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10220 | CAC | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16-0AM) WLAN 813 [ +968%
1229 CAL | IEEE 802 11n (HT Mixed, 72.2 Mbps, B4-0aM) WLAN B.27 +9,6:%,
10222 | CAC | |EEE 802.11n (HT Mixed, 15 Mbps, BPSK) WLAN 806 | £96%
10223 | CAC | IEEE 802 11n (HT Mixed, 90 Mbps, 16-0AM) WLAN 848 | +36%
10224 | CAC | IEEE 802.11n [HT Mixed, 150 Mbps, 64-QAM) WLAN BOB | +96%
10225 | CAB | UMTS-FDD (HSPAY) WCDMA 597 | +98M%
10226 | CAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDO 849 | 206%
10227 | CAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 54-0AM) LTE-TOD 1026 | +96%
10228 | CAA | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TOD 922 | +96%
10228 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-0AM) LTE-TOD 948 | 296%
10230 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TDD 1025 | +8.6%
10231 | CAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, QPSK) LTE-TOD 819 | +06%
10232 | CAF | LTE-TDD (SC-FDMA, 1 RB, § MHz, 16-QAM] LTE-TDD 948 | £08 %
10233 | CAF | LTE-TDD (SC-FDMA. 1 RB, 5 MHz. 64-QAM) LTE-TDD 1025 | +96%
10234 | CAF | LTE-TDD (SC-FDMA. 1 RB, § MHz, QPSK) LTE-TDD 021 | +96%
10236 | GAF | LTE-TDD (SC-FOMA. 1 RB. 10 MHz. 16-0AM] LTE-TOD 948 | +96%
10236 | CAF | LTE-TOD (SC-FDOMA, 1 RB, 10 Mz, 84-0AM) LTE-TOD 1025 | t06%
10237 | CAF_| LTE-TOD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-TOD 821 [ +96%
10238 | CAF | LTE-TDD (SC-FDMA. 1 RB, 15 MHz, 15-0AM) LTE-TDD 948 | 496%
10238 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. 64-QAM) LTE-TDD 1025 | 196 %
10240 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-TOD 821 | +96%
| 10241 | CAA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MMz, 16-0AM) LTE-TOD 882 | +06%
10242 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 84-0AM) LTE-TOD Das | +96%
10243 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 046 | +98%
10244 | CAC | LTE-TDD (SC-FOMA, 50% RB. 3 MHz 16-QAM) LTE-TDD 1008 | +86%
10245 | CAC | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10068 | £9.6%
10246 | CAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TODO 830 | #96%
10247 | CAF | LTE-TDD (SC-FOMA. 50% RB. 5 MHz, 16-QAM) LTE-TDD 991 | +96%
10248 | CAF | LTE-TDD (SC-FDMA, 50% RB, § MHz, 64-QAM) LTE-TDD 1009 | +96%
10248 | GAF | LTE-TDD (SC-FOMA. 50% RB, 5 MHz, GPSK) LTE-TDD 928 | +986%
10250 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. 16-GAM) LTE-TDD 981 | t06%
10251 | CAF | LTE-TOD (SC-FIOMA, 50% RB, 10 MHz, 64-QAM) LTE-TOD 1017 | 296%
10262 | CAF | LTE-TDD (SC-FDMA, 50% R8, 10 MHz, OPSK) LIE-TDD 924 | LO06%
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 16-QAM) LTE-TOD 040 | £06%
10254 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 64-QAM) LTE-TOD 1014 | +98%
10255 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. QPSK) L.TE-TDD 820 | +896%
10258 | GAA | LTE-TRD (SC-FOMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 996 | :96%
10257 | CAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz. 64.0AM) LTE-TDD 1008 | +68%
102668 | CAA | LTE-TDD (SC-FDMA_ 100% RB, 1.4 MHz. QPSK) LTE-TDD 934 | +96%
| 10268 | CAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz. 16.0AM) LTE-TOR. 998 | +9B%
10260 | CAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM] LTE-TDD 987 | +98%
10261 | CAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz. OPSK) LTE-TDD. 8924 | +96%
10262 | CAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-TOD 981 | 496 %
10263 | CAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, B4-QAM) LTE-TDD 1016 | +86%
| 10264 | CAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, QPSK) LTE-TDD 023 | +08%
10265 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD 992 | +86%
10266 | CAF | LTE-TOD (SC-FOMA, 100% RB, 10 Mz, 64-QAM) LTE-TDD 10.07 | 19.6%
10267 | CAF | LTE-TDD (SC-FDMA, 100% RB. 10 MHz, QPSK) LTE-TDD 830" | 198%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 1006 | $96%
10268 | CAF | LTE-TDD (SC-FDMA, 1007% RB, 15 MHz, 64-QAM) LTE-TDD 1013 | 296 %
10270 | CAF | LTE-TDD (SC-FDMA, 100% RB, 156 MHz, QPSK) LTE-TDD 958 | +96%
10274 | CAB_| UMTS.FDD (HSUPA, Sublest 5, 3GPP Rei8 10) WCDMA 487 | 298%
10275 | CAB | UMTS-FDD (HSUPA, Subtesi 5, 3GPP Relf 4) WCDMA 306 | +96%
10277 | CAA | PHS (QPSK) PHS 1181 | +06%
10278 | CAA | PHS (QPSK, BW 884MHz, Rolloff 0.5) PHS 1181 | 266%
10279 | CAA | PHS (QPSK, BW BB4MHz, Rolloff D.38) PHS 1218 | +86%
10290 | AAB | CDMA2000, RC1, SO55, Full Rate COMA2000 | 381 | +96%
10291 | AAB | COMA2000, RC3, SOS5, Full Rate CDMA2000 | 346 | +96%
102682 | AAB | COMAZ000, RC3, SO32, Full Rate CDMA2000 | 339 | +98%
10293 | AAB | CDMA2000, RC3, SO3, Full Rate: COMA2000 | 350 | 298%
10205 | AAB | CDMAZ2000. RC1, SO3, 1/8th Rate 25 ir COMAZ0DD | 1249 | 206%
10287 | AAD | LTE-FDD (SC-FDMA. 50% RB, 20 MHz, OPSK) LTE-FDD 581 | +96%
10298 | AAD | LTE-FDD [SC-FOMA, 50% RB, 3 MHz, OPSK) LTE-FDD 572 | +96%
10289 | AAD | LTE-FDD (SC-FDMA. 50% RB. 3 MHz, 16-0AM) LTE-FDD 639 | +96%
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10300 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64-0AM) LTE-FDDO .60 +50%
10301 | AAA | IEEE BOZ.16e WIMAX (28:18, 5ms. 10MHz. OPSK, PUSC) WIMAX, 1203 | +66% |
10302 | AAA | IEEE BD2 168 WIMAX (29:18, 5ms, 10MHz, OPSK, PUSE, ACTRL | WikdAX 1257 | £+B6%

Symbaols)
10303 | AAA | IEEE 802 162 WIMAX (31:15, Sms, 10MH2, B40AM, PUSE) WIMAX 1252 | +96%
10804 | AAA | IEEE B02.16e WIMAX (28:18, Sms. 10MHz, 4QAM, PUSC) WilAX 1186 | +9:68%
10305 | AAA | JEEE BO2.168 WIMAX (31:15, 1T0mn, 10MHz, 640AM, PUSC, 15 WilAX 1624 | +9.6%
symbals)
10306 | AAA | IEEE BOZ2, 16e WIMAX (2918, 10ms, 10MHz, G4QAM, PLISC, 18 WIMAXK M67 | £968%
symbols) -
10307 | AAA | |EEE BO2.A6e WIMAX (29:18, 10ms, 10MHz, QPSK, PUSC, 18 WikAA 1449 |-29.0%
symibols)
10308 | AaA | |EEE BO2 168 WIMAX (29:18, 10ms, 10MHz, 160AM, PUSC) WIMAX 1446 | +96%
10309 | AAA | |[EEE BOZ. 18e WIMAX (29:18, 10/, 10MHz, 160AM, AMC 2x3, 18 | WIMAX 1458 | £0E%
aymbpls)
10010 | AAA | IEEE BOZ 16e WIMAX (2518, 10ms, 10MHz, QPSK, AMC 2x3, 18 WiMAX 1457 | t968%
symbois)
10311 | AAD | LTE-FDD (SC-FOMA, 100% RB, 15 MHz, QPSK) LTE-FDD 0.06 + 0.6 %
10313 | AAA | IDEN 13 DEN 1051 | +96%
10314 | AAA | IDEN 16 DEN 1348 | £9.6%
10315 | AAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 96pc duty cycle) WLAN 1.7 £ 5.6 %
10318 | AAB | IEEE BOZ 11 WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 96pc duly cycle) | WLAN B.36 +9.6%
10317 | AAC | IEEE B02.11a WiFi 6 GHz (OF DM, 6 Mbps. 86pc duty cyole) WLAN 8.36 + 8.0 5%
10352 | AAA | Pulss Wavaforn (200Hz, 10%) Ganarlc 10.00 | 28:6%
10353 | AAA | Pulse Wavelorm (200Hz. 20%}) Ganarit 5O | L96%
10354 | AAA | Pulse Wavelorm (200Hz. 40%) Genaric 398 | +96%
10355 | AAA | Pulsa Wavettrm (200Hz. B0%) Geferlc 222 + 0.6 %
10358 | AAA | Pulse Wavoform (200Hz: 80%) Gereris n.a7 £9.6 %
10387 | AAA | OPSK Waveform, 1 MHz Genorc 510 | £96%
10388 | AAA | OPSK Waveform, 10 MHz Generic 522 +6.6 %
10386 | AAA | 84-0AM Wavelorm, 100 kHz Genetic B2 | +96%
10380 | AAA | B4-0AN Wavelorm, 40 MHz Genelic 8.27 + 8.8 %

10400 | AAD | IEEE 802.11ac WIFI (20MHz, 64-QAM. 99pc duly cycle) WLAN BaT | z886%
10401 | AAD | IEEE 802.11ac WiFi (40MHz, 64-0AM, 88pc duty cyclo) WLAN B.60 £ 9.6 %
10402 | AAD | IEEE 802 11ac WIFi {(BOMHz, B4-0AN, 99pc duty cytle) WLAN 853 | +96%
10403 | AAB | GOMA2000 (1xEV-DO, Rev. 0) COMAZ000 | 3768 | +9.6 %
10404 | AAB | CDMAZODD [1XEV-DO; Rev. A) CDMAZD00 .77 £9.6 %
10408 | AMB | COMAZOD0, RC3, 5032, SCHO, Full Rate COMAZDD0 6§22 | +9.6% |
10410 | AAF | LTE-TDD {SE-FOMA, 1 RB. 10 MHz, QPSK, UL LTE-TBRD THZ | +o6%

Subframe=2.3.4.7,8,9, Subframe Conf=4)
10414 | AAA | WLAN CCDF, 64-QAM, 40MHz Genarlo 854 | +96%
10415 | AAA | IEEEB02.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc duty cycle) WLAN 1.54 + BB %
10416 | AAA | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 8pc duly cyclel | WLAN 823 | #86%
10417 | AAB | IEEE 802 11aM WIFi 5 GHz (OFDM, 6 Mbps, 98pc duly cycle) WLAN 823 | +06%
10418 | AAA | [EEE 802.11g WIFi 2.4 GHz (DS55-0FDM, 6 Mbps, 98pe duty cycle, | WLAN B4 | 298%
Lung preambule)
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz [D555-0F DM, 6 Mbps, 98pr duty cycle. | WLAN B8 | £96%
Short preambula)
10422 | AAB | IEEE 802 11n (HT Greenfield, 7.2 Mbjis, BPSK) WLAN B2 | #94%
10423 | AAB | IEEE 802.11n (HT Greenfield, 43.3 Mbps, 16.QAM)’ WLAN a7 | #9.8%
10424 | AAB | [EEE BO2.11n (HT Greenfield, 72.2 Mups, 64-0AM) WLAN BAG | £8.6%
10425 | AAB: | IEEE 802.11n [HT Greenfiald, 15 Mbps, BFSK) WLAN BA1 | +0.6%
10426 | AAB | IEEE 802.11n (HT Greanfield, 90 Mbps, 16-0AM) WLAN 845 | 29.6% |
10427 | AAB | [EEE BO2.11n (HT Greenfield, 150 Mbps, 64-0AM) WLAN Bl 48.6%
10430 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1} LTEFDD 820 | +8.6%
10431 | AAD | LTE-FDD (QFDMA, 10 MHz E-TM 3.1) LTE-FBD B38 | +B8%
10432 | AMNG | LTE-EDD (OFDMA, 15 MHz, E-TM 3,11 LTE-FDD 834 +8.8%
10433 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTEFDO B3d | 200%
10434 | AAA | W-CDMA [BS Test Modal 1, 64 DPCH) WCDMA BBO | +HE%
10435 | AAF | LTE-TDD(SC-FDMA, 1 RB, 20 MHz, QFSK, UL LTE-TDD 782 | +tBB%
Subframe=2.3.4.7.8.9) .
10447 | AAD | LTE-FDD (GFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-FOD 756 | +9.86%
10448 | AAD_| LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 753 | +98%
10448 | AAC | LTE-FDD{OFDMA, 15 MHz ETM 3.1, Cliping #4%) LTE-FDD 751 | +90%
10450 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1. Clipping 44%) LTE-FDD 748 | +96%

Ceftificate No: EX3-3857_May19.

Page 13 of 19



EX30VaA- SN.385T May 27, 2019

10451 | AAA | W-CDMA (BS Test Model 1, 64 DPCH, Clipping 44%) WCDMA 759 | +98%
10456 | AAB |'|EEE B02. 1 1ac WIF (160MHz. 64-CAM, S8pe duly cycls) WLAN 863 [x96M%
10457 | AAA | UMTS-FDO (DC-HSOPA) WEOMA 662 | £96%
10458 | AAA | COMAZ000 (1xEV-DO, Rev, B, 2 carriars) COMAZDIOD | 655 | 9687
10458 | AAA | COMAZ000 (1xEV-D0, Rav. B, A cairiars) COMAZDOD | 825 | +06%
10460 | AMA | UMTS-FDD (WCDMA, AMR) WCDMA 230 | £DB%
10461 | AAA | LTE-TDD (SC-FDMA. 1 RB, 1.4 MHz, QPSK, UL LTE-TDD 782 | £96%
Subframe=2.3.4.7.0.9}
10462 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-0AM, UL LTE-TRD B30 | t96%
Subfreme=2,3.4.7.8,.9)
10463 | AAA | LTE-TDD (SC-FDMA; 1 RB, 1.4 MHz, B4-0aM, U1 LTE-TRD BS56 | =8E%
Sublrame=2.3.4.7.8.9)
10464 | AMMB | LTE-TDD (SC-FDMA, TRE, 3 MHz, GPSK, UL LTE-TOD 7B2 | t06%
Subframe=2.3.4.7.6.9) L .
10465 | AAB | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL LTE-TDD BE2 | +96%
Sublrame=2.3,4,7.8.9)
10466 | AAB | LTE-TODD (SC-FDMA, 1 RB, 3 MHz 64-0AM, UL LTE-TOD BE7 | £06%
| Subframe=2,3.4,7.8.9) L., B
10467 | AAE | LTE-TDD {SC-FDOMA. 1 RB, 5 MHe. GPSK, UL LTE-TDD 782 | +0.6%
Subframe=2 34,7 8.9
10468 | AAE | LTE-TDD (SC-EOMA, 1 RB, 5 MHz. 16-QAM, UL LTE-TOD gaz | f98%
Subframe=2,3.4 7.8.9) o
4GS | AAE | LTE-TDD (SC-FOMA, 1 RB, 5 MHz. 64-QAM, UL LTE-TDR BSGE | £96%
Sublrame=2.3.4.7 849 — _
10470 | AMAE | LTESTDD (SC-FDMA, 1 RB. 10 MHz. QPSK, UL LTE-TDO 782 | £96%
Subframe=2,3,4.7,8.8)
10471 | AAE | LTE-TDD (SC-FOMA, 1 RB, 10 MHz. 16-0AM, L LTE-TDD B3Z | *06H%
Sulrame=2.3.4.7.6.9)
10472 | AAE | LTE-TDD (SC-FOMA, 1 RE, 10 MHz, 64-0AM, UL LTE-TDD B57 | Z06%
Sublrame=2.3.4.7 8 8)
10473 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz. OPSK, UL LTE-TDD 7.82 | £96%
Subframe=2.3.4,7.8.9)
10474 | AAE | LTE-TOD (SC-FOMA, 1 1B, 15 MHz, 16-GAM, UL LTE-TOR Bdz | £96%
Sublrame=23.4,7.8.8)
T0475: | AAE | LTE-TDD (BC-FDMA, 1 RB, 15 MHz. 64-0AM, UL LTE-TRD BAET | £BB%
Subframe=2.3.4.7,8 0)
10477 | AMF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-0aM, UL L1E-TDD gaz | zooN
Subframe=2,3,4,7,8.8)
10478 | AAF | LTE-TDD tswnm 1 RB, 20 MHz, 64-0AM, UL LTE-TOD BS7 | £86%
Subframe=2.3.4,7.8.9)
10479 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz GPSK, UL LTE-TDD 774 | 96 %
Sublrame=2,3.4.7.88)
10480 | AdA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz. 16-0AM, UL LTE-TDD 618 | £8E%
Subframe=2,34.789
10481 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-0AM, UL LTETDD B45 | 2B8%
Subframe=2 3.4,7,8.9)
10482 | AAB | LTE-TDD (SC-FOMA, 50% RB. 3 MHz. QFSK. UL LTE-TDR 7.71 86 %
Subframe=234,7,8.9)
10483 | AAR | LTE-TDD (SC-FDMA, 50% RB, 3 MHz. 16-QAM, UL LTE-TOD Bag" | tBE%
Sublrame=2.3,4,7,8.89)
10484 | AAR | LTE-TDD (SC-FDMA, 50% RB. 3 MHz. 64-QAM, UL LTE-TDD BAT +9.6 %
Subframe=2.3.4.7 85)
10485 | ARE | LTE-TDD (SC-FDOMA, 50% RB, 5 MHz, QPSK, UL LTE-TOD 7.55 £9.6%
Subfrarie=2,3.4.7.8.9)
10486 | AAE | LTE-TDD (SC-FDOMA, 50% RB. 5 MHz, 16-QAM, UL LTE-TDD B3B | +96%
Subframe=2,3.4.7 8.9
10487 | AAE | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-0AM, UL LTE-TOD 880 | t96%
Subframe=2234.7.59)
10488 | AAE | LTE-TOD (SC-FOMA, 50% RB. 10 MHz. GPSK, UL LTE-TDD 7.70 + 0.8 %
Subframe=2,3.4.7,8.9)
10489 | AAE | LTE-TDD (SC-FOMA. 50% RB, 10 MHz, 16-QAM, UL LTE-TOD a3 +96%
| Sublrame=2,3.4.7.8 8)
10480 | AAE | LTE-TDD (SC-FDMA, 508 RB, 10 MHz, 64-QAM, LIL LTE-TOD B.54 +968%
Subframe=2.3.4.7.6.9)
10481 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL LTE-TDD 774 | 298Y%
Subframi=23.4,7.8.9)

Ceriilicale No: EX3-3857 Mayi19 Page 14 of 19



EX3DVA—SN:3857

My 27, 2018

10482 | AAE | LTE-TDD (SC-FDMA, 50% RB. 15 MHz. 16-QAM. UL LTE-TDD. 841 | +98%
Subframe=2,3.4.7,8.9)

10483 | AAE | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, 64-0AM, UL LTE-TOD 855 | £98%

I Subframe=2.3,4,7,8.9) '

10484 | AAF | LTE-TDD (SC-FDMA, 50% RB. 20 MHz, OPSK, UL LTE-TDD 774 | £96%
Subframe=2.3.4.7,8.9)

10495 | AAF | LTE-T0D (SC-FDMA, 50% RB. 20 MHz, 16-QAM, UL LTE-TDD B3 | +96%
Subffame=2.34,7.8.9)

10496 | AAF | LTE-TOD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL LTE-TDD B854 | +96%
Subframe=2.34 7.89)

10487 | AAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz. OPSK, UL LTE-TDD 787 | 196%
Subframe=2,3.4.7.8.9)

16488 | AAA | LTE-TDD [SC-FOMA, 100% RB, 1.4 MHz, 16-0AM, LIL LTE-TOD 840 £8.6 %
Subframe=2,34.7,8.9)

10499 | AAA | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz, 64-QAM, UL LTE-TDD 868 | £96%
Subframe=2,3.4.7.8.9)

10600 | AAB | LTE-TDD (SC-FOMA, 100% RB, 3 MHz. QPSK, UL LTETRD T.67 UG %
Sublreme=23.4.7,6.9)

10501 | ARB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-0AM, UL LTE-TDD 844 | +06%

i Subframe=2,34.7.8.9) 3

10502 | AAB | LTE-TDD (SC-FDMA, 100% RE. 3 MHz, 64-0AM, UL LTE-TDD B5Z | 296%
Subframe=2.3.4.7.8.9)

10503 | RAE | LTE-TDD (SC-FDMA, 100% RB, & Mz, QPSK, UL LTE-TDD 772 | £96%
Subframe=2,3.4,7,8.9)

10504 | AAE | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-0AM, UL LTE-TDD 831 | 286%
Subframe=2,3.4.7 8.9)

10605 | AAE | LTE-TDD (SC-FDMA, 100% RE, 5 MHz, 64.QAM, UL LTE-TDD B854 | £96%
Subframs=2,3.4.7.8.9)

10606 LTE-TDD (SC-FOMA, 100% RB, 10 MHz. QPSK, UL LTE-TDD 7.74 | t98%
Subframe=2.3.4.7.8.9)

10507 LTE-TDD (SC-FOMA, 100% RE, 10 MHz 16-QAM, UL LTE-TDD B3E | 2986%
Subframe=2,3,4,7.8.9)

10508 | AAE | LTE-TDD (SG-FDMA. 1008% RB, 10 MHz, 64-QAM, UL LTE-TDD 855 | +96%
Sublrame=2.34.7.8.9) =

10509 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, OPSK, UL LTE-TDD 799 | +986%
Subframe=2,3.4,7.8.9)

10510 | AAE | LTE-TDD (SC-FDMA; 100% RB. 15 MHz. 16-GAM, UL LTE-TDD B49 | +96%
Subframe=2.3.4.7,6.9) -

10511 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MMz, B4-0AM, UL LTE-TDD 851 | +06%
Subframe=2,3.4,7 8.5) o B

10512 | AAF | LTE-TDD (SC-FDMA, 100% RE, 20 MHz, QPSK. UL LTE-TDD 774 | 296%
Subframe=2,94,789)

10513 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-DAM, UL LTE-TOD BA2 | +96%
Subframe=2,3.4.7 8.9)

10514 | AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MHz, 64-0AM, UL LTE-TOD BA5 | 296%
Subframe=2.3.4.7.8.9)

10515 | AAA | IEEE 802 11b WiFi 24 GHz (DSSS, 2 Mbps, 99pe duty cyale) WLAN 158 | +96%

10516 | AAA_| IEEE 802.11b WIFi 2.4 GHz (DSSS, 5.5 Mbps, 89pc duly cycle) WLAN 157 | t96%

10517, | AAA | [EEE 802 11b WiFi 2.4 GHz (DSSS, 11 Mbps, 98pc duly cycle) WLAN 158 | 296%

10618 | AAB | IEEE 802.11a/h WiFi 5 GHz (OF DM, 8 Mbps, 98pc duty cycla), WLAN 823 | :06%

10518 | AAB | IEEE 802.11am WiFi 5 GHz (OFDM, 12 Mbps, 99pc duty cycle) WLAN 839 | +96%

10520 | AAB | |EEE 802 11a/h WiF| 5 GHz (OFDM, 18 Mbps, S9pc duty cycle) WLAN 812 | +96%

10521 | AAB | IEEE 802.11a/h WIFi 5 GHz (OFDM, 24 Mbps, 89pc duty cycle) WLAN 707 | +B6%

10522 | AAB_| IEEE B0Z.11am WIFi 5 GHz (OFDM, 36 Mbps, 88pc duty cycle) WLAN 845 | +96 %

10523 | AAB | |EEE B02 11a/h WiFi 5 GHz (OF DM, 48 Mbips, 98pc duty cycle) WLAN 808 | $96%

10524 | AAB | |EEE 802.11a/h WIFi 5 GHz (OFDM, 54 Mbps, 990c duty aycle) WLAN 827 | +96%

10525 | AAB | IEEE 802.11ac WiFl (20MHz, MCSD, 88pc duty cycin) WLAN B3B | +96%

10526 | AAB | IEEE B0Z.11ac WIFI (20MHz, MCS1, 88pc duly cycle) WLAN 842 | £96%

10527 | AAB | |EEE 8021 1ac WiFi (20MHz, MCS2, 98pc duty cycla) WLAN 821 | 496 %

10528 | AAB | IEEE BOZ.11ac WiFi (20MHz. MCS3, 8fpc duly cycle) WLAN 836 [ +96%

10528 | AAB | IEEE 802 11ac WiFi (20MHz, MCS4, 99pc duty cycle) WLAN B36 | 496%

10531 | AAB | IEEE BO2.11ac WiFi (20MHz, MCS6, 99pc duly cycle WLAN B43 | +98%

10532 | AAB | IEEE 8021 1ac WiFi (20MHz, MCS7, 99pc duly cycle WLAN B.20 | +96%

10533 | AAB | IEEE B0Z.11ac WiFi (20MHz. MCS8, 98pc duty cycle) WLAN Bal | t96%

10534 | AAB | IEEE 802.11ac WiFi (40MHz. MCS0, 99pc duty cycls) WLAN B45 | $9B%
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10535 | AAB | IEEE BOZ 11ac WiFi (40MHz, MCS1, 89pc duly cycie] WLAN B45 | $56%
10536 | AAB | IEEE BOZ2.11ac WiFi (A0MHz, MCS2, 99pc duty cycie) WLAN 832 [ +88%
10537 | AAB | [EEE B02.11ac WIF| (40MHz, MCS3, 88pc duty cycle) WLAN f44 | £8.6%
10538 | AAB | IEEE B02. 1 1ac WIFi (A0MHz. MCS4, 99pc dity cycle) WLAN 854 | 198 %
10540 | AAB | IEEE 802.118c WIFi (40MHz. MCS6. S9pc dily cycle) WLAN 830 | +986%
10641 | AAB | IEEE B02.11ac WiFi (40MHz, MCS7, 89pc dutly cyde) WLAN 848 | +96%
10542 | AAB | IEEE 802 11ac WIFi (40MHz. MCSE, 90pc duty cycle) WLAN 865 | 0.6%
10543 | AAB | IEEE 802.11ac WiFi (40MHz, MCS9, 98pc duty cycla) WLAN 865 | £96%
10644 | AAB | |EEE 802.11ac WiFI (80MHz, MCS0, 99pc duty cydie) WLAN BAT | 86 % |
10545 | AAB | IEEE BOZ.11ac WiFi (B0MHz, MCS1, 98¢ duty cycle) WLAN B55 | +96%
10846 | AAB | |EEE B0Z 11ac WiFi (BOMHz. MCS2, 99pc duty cycle) WLAN B35 | +56%
| 10547 | AAB | IEEE 802 11ac WiFi (80MHz. MCS3, 99pc duty cycle) WLAN 849 | £98%
10548 | AAB | IEEE 802.11ac WiFi (B0MHz, MCS4, 99pc duly cycle) WLAN 837 | +96%
10560 | AAB | IEEE 802 11ac WIFI (B0MHz, NICS6, 99pc duty cycle) WLAN 838 | +96%
10551 | AAB | |EEE B02.11ac WiFi (B0MHz, MCST, 99pc duly cycle) WLAN B0 | £06%
10552 | AAB | |[EEE B0O2.118c WiF] [BOMHz. MCSS8, B9ac duty cyvele) WLAN 842 + BLGM
10553 | AAB | |EEE B0Z.11ac WIF] (80MHz, MCS9, 99pc duty cycle) WLAN BA5 | +06%
10554 | AAC | IEEE 802.11ac WiFl (160MHz. MCS0, 99pc duty cyale) WLAN 048 | +86%
10855 | AAC | IEEE B02.118c WIFi (160MHz, MTS1, 99pc duty cycha) WLAN B47 + 9.6 %
10656 | AAC | IEEE 802.11ac WiFi (160MHz. MCSZ, 990¢c duty cycle) WLAN 850 | +96%
10657 | AAC | IEEE 802.11ac WiFi (160MHz, MCS3, 99pc duly cycle) NL 8.52 | +96%
10558 | AAC | IEEE BO2 11ac WiFi (160MHz. MCS4, 98pc duty cycle) WLAN B61 | 286%
10560 | AAC | IEEE 802.11ac WiFi (160MHz, MCS6, 89p: duty cycls) WLAN 873 | 206%
10561 | AAC | IEEE BO2.11ac WiFi (160MHz, MCS7, 99pc duly cycle) WLAN 856 | +96%
10562 | AAC | IEEE B02.118c WiFl (160MHz, MESE, 59pc duly cycla) WLAN BE9 | +96%
10663 | AAC | IEEE B0Z.11ac WIFi (160MHz, MCS8, 99pc duty cycla) WLAN B77 | +96%
10564 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, § Mbps, 99pc duty WLAN B25 | +86%
cyclej

10565 | AAA | IEEE B02.11g WiFl 2.4 GHz (DSB5-OFDM, 12 Mtps, 99pc duty WLAN Bas | t98%
cycla)

10666 | AAA | IEEE 802.11g WiFi 2.4 GHz (DS55-OFDM, 18 Mbps, 29pc duty WLAN 813 | 296%
cytie)

10667 | AAA | IEEE BOZ:11g WIFi 2.4 GHz (DBSS-OFDM, 24 Mbps, 99pt dity WLAN a.00 i B6 %
cycle)

10568 | AAA | IEEE 80211 WiFi 2.4 GHz (DS55-OFDM, 36 Mbps, 99pc duty WLAN B37 | £BE6%
cyclir)

10569 [ AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 99pc duty WLAN B10 | £96%
cycly]

10570 | AAA | IEEE B02.11g WIFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 98pc duty WLAN 830 | x06%
cycla)

10671 | AAA | IEEE B02.11hWiFi 2.4 GHz (DSSS, 1 Mbps. 8006 duty cych) WLAN 199 | #96%

10672 | AAA | IEEE B802.11h WiFi 2.4 GHz (DSSS, 2 Mbps, B0po duly cyila) WLAN 198 | +968%

10573 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 90pc duty cycle} WILAN 188 | +86%

10574 | AAA | IEEE B0Z 11b WiFi 2.4 GHz {DSSS, 11 Mbps, 90pc duly oycle) WLAN 188 | 296 %

106575 | AAA | IEEE BO2 11g WiFl 2.4 GHz (DSSS-OFDM, § Mbps, 80pc duly WLAN 859 | £96%
cycla)

10576 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM. § Mbps. 80pe: duty WLAN 860 | 196%
cyele)

10877 | AAA | IEEE B0Z2.11g WIF) 2.4 GHz (D5SS-OFDM, 12 Mbps, 90pc duty WLAN 870 | 96
oycla)

10678 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 16 Mbps, 80pc duty WLAN 848 | £BE%
cycle)

10579 | AAA | IEEE 802,11g WIFl 2.4 GHz (DSSS-OFDM, 24 Mbps, 90pc dily WLAN 836 | 196%

. aytie) ) ' '

10560 | AAA IEEE:.&BE. 11 WiFi 2.4 GHz (DSSS-OFOM, 36 Mbps. 80pc duly WLAN 676 | £96%
cycle

10581 | AAA | |EEE BUZ 11g WIFI 2.4 GHz (DSSS-OFDM, 46 Mbps, S0pc duty WLAN gas | t06%
cyclis)

10682 | AAA | IEEE BO2.11p WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, S0pc duty WLAN B67 | £96%
eycha),

10583 | AAB | IEEE B02 11am WIF| 5 GHz (OFDM. 6 Mbps, 80pc duty cycle) WLAN B59 | +96%

10584 | AAB | IEEE BO2.11a/ Wil 5 GHz (OFDM, 9 Mbps, %0pc duty cyele) WLAN 860 | +85%

10585 | AAB | IEEE B02.11a/h WIFi 5 GHz (OFDM, 12 Mtips, 9Dpe duly cycle) WLAN B70 | +86%

10586 | AAB | [EEE 802.11a/h WiF1 5 GHz (OFDM, 18 Mbps, 90pe duty cyche) WLAN 849 | +06%

| 10587 | AAB | |EEE 802 11a/h WiFi 5 GHz (OFDM, 24 Mbps, 80pc duty cycla) WLAN 836 | £96%
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10588 | AAB | |IEEE 802 11a/h WiFi 5 GHz (OFDM, 36 Mbps, 50pc duly cycle) WLAN 876 | +98%
10588 | AAB | IEEE BOZ 11a/h WIFi 5 GHz (OFDM, 48 Mbps, 80pc duly cycle) WLAN 835 | s06%
10590 | AAB | IEEE 802 11ah WiFi § GHz (OFDM, 54 Mbps, B0pc duty cycle) WLAN 867 | +9.6%
10691 | AAB | IEEE 802.11n (HT Mixeid, 20MHz, MCS0, 80pe duly cycie) WLAN BE3 | +96%
10692 | AAB | IEEE B0Z.11n (HT Mixed, 20MHz, MCS1, 90pc duty cycle) WLAN 878 | +956%
10593 | AAB_ | IEEE B02.11n (HT Mixed, 20MHz. MCS2, 90pc duty cycle) WLAN 684 | +06%
10594 | AAB | IEEE B02.11n (HT Mised, 20MHz, MCS3, 90pc duty cycle) WLAN 874 | *96%
10885 | AAB | IEEE B0OZ.11n [HT Mixed, 20MHz, MCS4, 90pc duty cycle) WLAN B.74 £ 96 %
10686 | AAB_| IEEE 802.11n (HT Mixed, 20MHz, MCS5, 80pa duty cycle) WLAN, B71 | +86%
| 10897 | AAB | IEEE 802.11n (HT Mixed, 2iMHz, MCSE6, S0pa duty cytle) WLAN 872 | +98%
10688 | AAB | IEEE 802.11n (HT Mixed. 20MHz. MCST, 90pe duty cycle) WLAN _ B.50 + 8 6%
10599 | AAB | IEEE 802.11n (HT Mixed, 40MHz. MCS0, 80pc duty cycle) WLAN 879 | +0.6%
10800 | AAB | IEEE 8021 1n (HT Mixed, d0MHz. MCS1, B0pc duty cycle) WLAN B85 | +96%
10601 | AAB | IEEE 802.11n (HT Mixed, 40MHz MCS2.80pc duty oycle) WLAN 8B2 | +06%
10602 | AAB_| JEEE 802.11n (HT Mixed, 40MHz. MCS3, 90pc duly cycle) WLAN 894 | +06%
10603 | AAB | IEEE 802.11n (HT Mixed, 40MHz. MCS4, 90pc duly cycle) WLAN 903 | +96%
10604 | AAB | IEEE B02.11n (HT Mixed, 40MHz. MCS5, 80pc duty cycle} WLAN 76 | +06%
10606 | AAB | IEEE 802111 (HT Mixed, A0MHz. MCSE, 90pc duty cyche) WLAN Boy | +986%
10606 | AAB | IEEE BOZ.11n (HT Mixed, 40MHz. MCS7, 80pc duty cycle) WLAN 882 | +96%
10607 | AAB | |EEE 802 11ac WIFi (20MHz, MCS0, 90pc duly cydle) WLAN 864 | +96%
10808 | AAR | IEEE 802 11ac WiFi (20MHz, MCS1, 90pc duly cyale) WLAN 877 | +96%
10608 | AAB | IEEE BD2 11ac WIFi (20MHz, MCS2, 80Dpc duly cycle) WLAN B57 | +96%
10610 | AAB | IEEE B02.11ac WiFi (20MHz. MCS3. 80pc duly cycle) WLAN B78 | +96%
10611 | AAB | IEEE B02.11ac WiFi (20MHz. MCS4, 90pc duty cycie) WLAN B70 | +98%
10612 | AAB | |EEE 802.11ac WFi (20MHz. MCSS, 90pc duty cycle) WLAN 8.7 + 8.6%.
{0613 | AAR | IEEE B02.11ac WIFi (20MHz MCSE, 90pc duty cycle) WLAN 894 | +08%
10614 | AAB | IEEE 802 11ac WIFi (20MHz. MCS7. 80pc duty cycle) WLAN 850 | +96%
10615 | AAB | |EEE 802.11a¢ WiFi (20MHz. MCS8, 90pc duty cycle) WLAN 882 | +96%
10616 | AMB | |EEE 802.11ac WiFi (40MHz, MCS0, 80pc duty cycle) WLAN BR2 | +06"%
10617 | AAB | |EEE 8021 1ac WiFi (40MHz, MCS1, 90pc duty cycle) WLAN BBY | +06%
(0818 | AAB | IEEE B02.11ac WiFi (A0MH:z. MCS2, 90pc duty cytle) WLAN BS8 | +06%
10618 | AAB | IEEE B02. 11ac WiFi (A0MHz, MCS3, 90pc duty cycle) WLAN BBEE | +96%
10620 | AAB | |EEE 802.11ac WIFT (40MHz. MCS4, 90pc duty cycle) WIAN BBE7 | +86%
10621 | AAB | IEEE 802.11ac WIFi (40MHz, MCS5, 80pe duty cytle) WLAN 877 | +06%
10622 | AAB | IEEE BBZ2.11ac WiF| (40MHz, MCSE, 90pc duly cytle) WLAN B.68 + 0.6 %
10623 | AAB | IEEE 802.11ac WiFi (40MHz, MCS7. 90pc duly cycle) WLAN 882 | +96%
10624 | AAB | IEEE 802.11ac WiFi (40MHz. MCS8. 90pc duty cycle) WLAN 896 | *06%
10625 | AAB | IEEE BOZ.11ac WiFi (40MHz2, MCSS, 90pc duty cycle) WLAN 808 | +96%
10626 | AAB | [EEE 802.11ac WiFi (80MHz. MCS0. 90pc duty cycle) WLAN 883 | 2960
10627 | AAB | IEEE 802 11ac WiFi (8B0MHz, MCS1, 90pc duty cycle) WLAN 888 | +D6%
10628 | AAB | IEEE 802 11ac WIF| (B0MHz. MCS2 80pe duty cycle} WLAN B71 | *06%
10629 | AAB | IEEE 802.11ac WiFi (BOMHz. MCS3. 90pc duly cycie) WLAN 885 | z96%
10630 | AAB | IEEE B02.11ac WiFi (B0MHz, MCS4, 90pc duty cycls) WLAN 872 | 296%
10631 | AAB | IEEE 802.1 1ac WIFI (B0MHz, MCS5. 90pc duty cycle) WLAN 881 | +96%
10632 | AAB | IEEE 802.11ac WiFi (80MHz, MCS6. 90pc duty cycle} WLAN 874 | 206%
10633 | AAB | IEEE 802 11ac WiFl (BOMHz. MCSY, 90pc duty cycla) WLAN BB3 | *86%
10634 | AAB | IEEE 802.11ac WiFi (B0MHz. MCS8, 90pc duly cycle) WLAN 8680 | +06%
10835 | AAB | IEEE B02.11ac WiFi (ABOMHz, MCSS, 90pc duty aycle) WLAN 8.481 496 %,
10636 | AAC | IEEE 802.11ac WIFi (160MHz, MCSO0, 90pc duty cycle) WLAN 883 | +96%
10837 | AAC | IEEE B02.11ac Wikl (160MHz. MCS1, 90pe duty cycle) WLAN 879 | :986%
10638 | AAG | IEEE BOZ.11ac WiFi (160MHz. MCS2, 80pc duly aycle) WLAN BBE | *B6%
10638 | AAC | IEEE 802 11ac WiFi (160MHz. MCS3, 80pc duty cycla) WLAN B85 | *96%
10840 | AAC | IEEE B0Z.11ac WiFi (160MHz MCS4. 90pc duty cycle) WLAN 898 | +96%
10641 | AAC | IEEE 802.11ac WIFi (160MHz, MCSS, 90pa duty cycle) WLAN 906 | +06%
10642 | AAC | IEEE 802.11ac WiFi (160MHz. MCS6, 90pc duty cycle) WLAN 906 | +96%
10643 | AAC | IEEE B02.11ac WIFi (160MHz. MCS7, 80pc duly cycia) WLAN BBE | +96%
10844 | AAC | IEEE 802.11ac WIFi (160MMz. MCSS, 80pe duly cycla) WLAN 906 | +96%
10845 | AAC | IEEE B02.11ac WiFi (160MHz, MCS9, 80pc duty cyche) WLAN 911 | +96%
0646 | AAF | LTE-TDD (SC-FDMA. 1 RB, 5 MHz, OPSK, UL Subframe=2.7) LTE-TOD 1196 | £96%
10647 | AAF | LTE-TDD (SC-FDMA, 1 RB. 20 MHz, OPSK. UL Subframe=2.7) LTE-TOD 1186 | +96%
10648 | AAA | COMAZ000 [1x Advanced) COMAZ000 | 345 | +96%
10652 | AAD | LTE-TOR (OFDMA, 5 MHz. E-TM 3.1, Clipping 44%) LTE-TOD 691 | +96%
10653 | AAD | LYE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 742 | 06 %
10654 | AAD | LTE-TDD (QFDMA, 15 Mz, E-TM 3.1, Clipping 44%) LTE-TDD 606 | +98%
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10655 | AAE | LTE-TDD (OFDMA, 20 Mz, E-TM 3.1, Clipping 44%) LTE-TDD 721 | 296%
10658 | AAA | Pulse Waveform (200Hz. 10%) Test 1000 | +96%
10659 | AAA | Pulse Wavelorm (200Hz, 20%) Test 899 | +d8%
10660 | AAM | Pulie Waveform (200Hz, 40%) Tesl 308 |:+88%
10661 | AAA | Pulse Wavelomm (200Hz, 60%) Test 222 | +96%
10662 | AMA | Pulse Wavelorm (200Hz. B0%) Test 097 | +96%
10670 | AAA | Blustoolh Low Energy Blugtoolh 219 £ 9.6 %
10671 | AAA | |EEE BOZ.11ax (20MHz, MCSD, 90pc duty cycle) WLAN 809 | +96%
10672 | AAA | IEEE 802 11ax (20MHz, MCS1, S0pc duty cycie) WLAN 857 | x98%
10673 | AAA | IEEE 802 {1ax (20MHz, MCS2, Spc duly cycle) WLAN B78 | +96%

| 10674 | AAA | IEEE 802 11ax (20MHz, MCS3, 9Dpe duly cycie) WLAN 874 | +06%
10675 | AAA | IEEE B02.11ax (20MHz, MCS4, 80pc duty cycle). WLAN 890 | +96%
10676 | AAA | IEEE 802 11ax (20MHz, MCS5, 80pc duty cytle) WLAN 877 | +098 %
10677 | AAA | IEEE 802.11ax (20MHz, MCS6, 90pc duty cycle) WLAN B73 | +96%
10678 | AAA | IEEE 802 11ax (20MHz, MCS7, 90pe duly cycls) WLAN B78 | 96%
10679 | AAA | IEEE 802.11ax (20MHz, MCSB, 90pc duly cycle) WLAN BES | +96%
10680 | AAA | IEEE B02.11ax (20MHz, MCS0, 90pc duty cycle) WLAN BEOD | +96%
10681 | AAA | IEEE BOZ {1ax (20MHz, MCS10, 90pc duty oycle) WLAN 862 | +BE%
10682 | AAA | IEEE 802 11ax (20MHz, MCS11, 90pe duty cytle) WLAN 883 | xU6%
10683 | AMMA | IEEE 802 11ax (20MHz, MCS0, 98pc duty cycle) WLAN 842 | +06%
10884 | AAA | IEEE 802.11ax (20MHz, MCS1, 99pc duty cycle) WLAN 826 | +96%

| 10685 | AAA- | |EEE B02.1Tax (20MHz, MCSZ, 89pc duly cycle) WLAN 833 | +908%
10686 | AMA | IEEE 802.11ax (20MHz, MCS3, 89pc duty cycle) WLAN B.28 | +06%

10687 | AAA | IEEE 802 11ax (20MHz MCS4, 99pc duty cycin) WLAN BA5S | :8E%
10688 | AAA | IEEE BOZ {1ax (20MHz, MCSS5, 98pc duly cycle) WLAN 829 | +98%
10689 | AAA | IEEE B0Z2.11ax (20MHz. MCS8, 89pc duty cycin) WLAN 855 | +96%
10680 | AAA | IEEE 802.11ax (20MHz, MCS7, 99pc duly cycle) WLAN B20 | f88%
10681 | AAA_ | IEEE 802 11ax (20MHz, MCS8, 89pc duty cycle) WLAN B25 | +06%
10692 | AAA | IEEE 802 11ax (20MHz, MCS9, 99pc duty cycle) WLAN 820 | +806%
10683 | AAA | IEEE 802.11ax (20MHz, MCS10, 99pc duly cydle} WLAN 825 | +06%
10884 | AAA | IEEE 802 11ax (20MHz, MCE11, 88pc duly cycle) WLAN 857 | 186 %
10685 | AAA. | IEEE B02.11ax (40MHz MCS0, 80pc duty cycle) WLAN 878 | +96%

896 | AAA | IEEE BOZ 11ax [40MHz, MCS1, 90pe duty cycls) WLAN 8.91 £9.6 %
10697 | AAA | IEEE 802 11ax (40MHz, MCS2, 90pc duly cycle) WLAN B61 | +08%
10698 | AAA | IEEE 802 11ax (40MHz. MCS3, 90pc duly cycle) WLAN 889 | +06%
10689 | AAA | IEEE 802.1tax (A0MHz. MCS4, 90pc duly cycle) WLAN 882 | 186%
10700 | AAA | IEEE BOZ 11ax (A0MHz. MCSS5, 90pe duly oytls) WLAN B73 | +86%
10701 | AAA | IEEE B02 11ax (40MHz, MCSE, 80pe duty cycle) WLAN BEE | +96%
10702 | AAA | [EEE 802 11ax (40MHz, MCS7, 80pc duty cyule) VWLAN B70 | #96%
10703 | AAA | |EEE BO2 11ax (40MHz, MCS8, 80pc duly cyele WLAN 882 | +90%
10704 | AAA | IEEE B(2.110x (A0MHz. MCS8, 80pe duly cycie WLAN B58 | +96%
10705 | AAA | IEEE 802.11ax (40MHz, MCS10, 90pc duty cycle] WLAN B6OD | +8.6%
10706 | AAA | IEEE 802 11ax (40MHz, MCS11, 80pc duly cycle) WLAN BG6 | +86%
10707 | AAA | IEEE B02.11ax (40MH2. MCSO, 99pc duty eycle) WLAN BiZ | $96%
10708 | AAA | IEEE BOZ2 11ax {(40MHz. MCS1. 99pc duty cycle) WLAN 855 | +96%
10708 | AAA | JEEE 802 11ax (40MHz, MCS2, 98p0 duly cycin) WLAN 833 | +08%
10710 | AAA | |EEE B0Z2 11ax (40MHz, MCS3, 98pc duly cycia) WLAN 820 | £0.6%
10711 | AAA | |EEE BOZ 11ax (40MHz, MCS4, S8pc duty cycle) WLAN B39 | +66%
10712 | AAA | IEEE BO2 11ax (40MHz. MCSS, S9pc duty cycie) WLAN 867 | +96%
10713 | AAA | IEEE 8021 1ax (40MHz, MCS6, 99pc duly cytie) WLAN 833 | +96%
10714 | AAA | IEEE B0Z 11ax (A0MH2. MCSY. 98ipc duly cytle) WLAN B26 | +86%
16715 | AAA | IEEE BOZ 11ax (40MHz. MCSH, 99pc duly cycle) WLAN 845 | +96%
10716 | AAA | IEEE 802 11ax (40MHz. MCS8, 99pc duly cycle) WLAN B3) | 206 %
10717 | AAA | IEEE 802 11ax (40MHz, MCS10, 98pc duty cycle) WLAN BAE | 296%
10718 | AAA | |EEE 802 11ax (40MHz, MCS11, S8pe duty cycie) WLAN 824 | +G8%
10718 | AAA | |EEE 802 11ax (80MHz. MCS0, 80pe duly cycie) WLAN BE] | +96%
10720 | AAA | IEEE 802 11ax (B0MH2, MCS1, 80po duly cycle) WLAN 887 | +96%
10721 | AAA | IEEE 802.1{ax (B0MHz, MCS2, #0pc duly cycle) WLAN 876 | +96%
10722 | AAA | IEEE 802 11ax (BOMHz, MCS3, 80pc duty cycle) WLAN 855 | +86%
10723 | AANA_ | IEEE 802.11ax (BOMHz. MCS4, 80p¢ duly cycla) WLAN 870 | +96%
10724 | AAA | |EEE 802.11ax (80MHz, MCSS, 90pc duty cycle) WLAN BO) | +86%
10726 | AAA | |EEE 802 11ax (80MHz, MCSE, 90pc duly cycle) WLAN B74 | +06%
10726 | AAA | |EEE BO2 11ax (BOMHz, MCS7, 90pc duly eycle) WLAN 872 | £96%

[ 10727 | AAA | IEEE B02 11ax (B0MHz, MCS8, 90pc duty oycis) WLAN 866 | +96%
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10728 [ AAA T IEEE BOZ2.11ax (BOMHz. MCS9, 80pc duly cycls) WLAN 865 | £9.6%
10728 | AAA | IEEE BOZ 11ax (BOMHz, MCS10, 90pc duly cycia) WLAN BEd | +06%
10730 | AAA | IEEE 802 11ax (BOMHz, MCS11, 80pt duly cycle) WLAN 887 | +96%
10731 | AAA | IEEE BOZ2.11ax (B0MHz, MCSD, 99pc duty cycie) WLAN 842 | +9.6%
10732 | AAA | IEEE 802 11ax (BOMHz, MCS1, 99pc duty cycle) WLAN 846 | +96%
10733 | AAA | IEEE 802 11ax (80MHz, MCSZ2, 89pc duly cycle) WLAN 840 | +96% |
10734 | AAA | IEEE 8021 1ax (BOMH2, MCS3, BOpk duty cycle) WLAN 825 | +96%
10735 | AMA_| IEEE B02.11ax (80MHz, MCS4, 89pc duty cycle) WLAN B33 | +96%
10736 | AAA | |EEE 802 11ax (BUMHz, MCSS, 59pc duty cycie) WLAN 827 | 296%
10737 | AAA_ | |EEE 802 11ax (BOMHz, MGS6, 89pa duly cycle) WLAN Ba | +06%.
10738 | AAA | JEEE 802 11ax (B0MHz, MCS7, 98pc duly cycle) WLAN 842 | +96%.
10738 | AAA | IEEE 802 11ax (BOMHz, MCSB. 88pc duly cycle) WLAN 829 | +98%
10740 | AAA | IEEE 802 11ax (B0MHz. MCSB8, 98pc duly cycie) WLAN 848 | +86%
10741 | AAA | IEEE 802.11ax (BOMHz, MCS10, 89pc duty cycie) WLAN 840 | +86%
10742 | AAA | TEEE 802 11ax (80MHz, MCS11, 95pc duly cycla) WLAN 843 | +96%
10743 | AAA | IEEE B02.11ax (160MHz, MCSD, 90pc duty cycle) WLAN Bod | +96%
10744 | AAA | IEEE B02.11ax {160MHz, MCS1, 90pe duty eytls) WLAN 816 | +96%
10745 | AAA | IEEE B0Z.11ax (160MHz MCS2. 80pe duly cycle) WLAN 893 | 196%
10746 | AAA | IEEE 802.1 1ax (160MHz. MCS3, 80pc duty cycle) WLAN 811 | +86%
10747 | AAA | IEEE 802.11ax (160MHz, MCS4, 90pe duty cycle) WLAN 004 | +06%
10748 | AAA | |[EEE BO2 11ax (160MHz, MCSS, S0pc duty cycle) WLAN 893 | t98%
10749 | AAA | [EEE 802 11ax (160MHz, MCS6, 90pc duly cycle) WLAN 800 | +96%
10750 | AAA | IEEE 802 11ax (160MHz, MCS7, $0pc duly cycle) WLAN B78 | +86%
10751 | AAA | IEEE 802.11ax (160MHz, MCS8, 80pc duty cycla) WLAN B.82 | +06%
10752 | AAA | IEEE 802 11ax (160MHz, MCS9, 80pc dity cycle) WLAN BA1 | +96%
10753 | AAA | IEEE 802.11ax (180MHz, MCS10, S0pe duly cycls) WLAN BOU | +9H%
10754 | AAA | IEEE B02.118x (160MHz, MCS11, 90pc duty cycle) WLAN BA4 | +06%
10755 | AAA | IEEE B0Z.17ax (160MHz, MESD. S9pe duly cycle) WLAN BE4 | +96%
107566 | AAA | [EEE 807.11ax (160MHz, MCS1, 99pc duty cycle) WLAN B77 | +96%
10757 | AAA | [EEE 802 11ax (160MHz. MCS2. 99pc duty cycle) WLAN B77 | 496%
10758 | AAA_| |EEE 802 11ax (160MHz MCS3, 98pc duly cycle) WLAN 869 | +96
10768 | AAA | IEEE B0Z2.11ax (160MHz; MCS4, 98pc duly cycle) WLAN 858 | +9.0%
10760 | AAA | IEEE BOZ.11ax (160MHz. MCS5, 99pe duty cycle) WLAN 848 | +98%
10761 | AAA | IEEE 802 {1ax (160MHz, MCS6. 99pc duly cycle) WLAN 858 | +96%
10762 | AAA | IEEE 802 11ax (160MHz. MCS7, 99pc duly cycle) WLAN 848 | *0B%
10763 | AAA_ | IEEE 802.11ax (180MHz, MCS8, 99pc duly cycle) WLAN 853 [ +96%
10764 | AAA | IEEE BO2.11ax (160MHz, MCSS, 89pc duly cycle) WLAN 854 | +9.6%
10766 | AAA | IEEE B02.11ax (160MHz. MCS 10, 89pa duty cycie] WLAN 854 | £+96% |
10766 | AAA | IEEE 802.11ax (160MHz, MCS11, 99pc duly cyule) WLAN 851 | +96% |

Wm in-datermingd uming the mac deviabion from lhanr responss appling rectangular dismbution and is expressed for the sgiare ol the
villue
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Client Amphenol Certificate No: Z20-60072
CALIBRATION CERTIFICAT
Object ES3DV3 - SN : SN:3166

Calibration Procedure(s) FF-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: March 02, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are pari of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperaturez2+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRPZ2 101919 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101547 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101548 18-Jun-19(CTTL, No.J18X05125) Jun-20
Reference 10dBAttenuator | 18N50W-10dB 10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18NS0W-20dB 10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 7307 24-May-18(SPEAG, No.EX3-7307_May19/2) May-20
DAE4 SN 1525 26-Aug-19(SPEAG, No.DAE4-1525_Aug19) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No:) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 18-Jun-19(CTTL, No.J18X05127) Jun-20
MNetwork Analyzer ES5071C | MY46110673 10-Feb-20(CTTL, No.J20X00515) Feb-21

Mame Function Signature

Calibrated by: Yu Zongying SAR Test Engineer /

Reviewed by: Lin Hao SAR Test Engineer Tﬁﬂbv?%

Approved by. Qi Dianyuan SAR Project Leader — =

Issued: March 04, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |
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CALIBERATION LABORATORY

Add: No. 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-623(4633-2512 Fax: +86-10-62304633-2504

E-mail; ctil@chinattl com Hetpsiwiww.chinattl o
Glossary:
TSL tissue simulating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx, v,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD medulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|[EEE 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 62208-1, "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 fo 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"

Methods Applied and Interpretation of Parameters:

o NORMzx,y,2: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f>1800MHz: 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(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 uncertainty of the
frequency response is included in the stated uncertainty of ConvF,

e 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.

* PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

e Ax.yz Bxyz Cxyz VRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMzx,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+50MHz to+100MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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Add: No.51 Nueyuan Road, Haidian District, Beijing, 100191, China
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Probe ES3DV3

SN: 3166

Calibrated: March 02, 2020
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 — SN: 3166

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2) B
Norm(pVI(VIim)H* 0.84 1.16 1.32 +10.0%
DCP(mV) 1057 1043 104.6

Modulation Calibration Parameters

uiD Communication A B c D VR UncF
System Name dB dBpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 2249 | +£22%
Y 0.0 0.0 1.0 271.2
z |00 0.0 1.0 295.7

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 uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5).
 Numerical linearization parameter: uncertainty not required.

® Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Befiing, 100121, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-miall: cttl@chinattl. com Hitp:/fwww chigattl.en

DASY/EASY — Parameters of Probe : ES3DV3 - SN: 3166

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]® P:nzf:t;t:;y " Com:;z:;lty ConvF X | ConvF Y | ConvF Z | Alpha® I:;p:;‘* :::;:'

750 41.9 0.89 6.43 6.43 6.43 0.40 1.40 +£12.1%

835 41.5 0.90 6.29 6.29 6.29 0.49 1.50 +12.1%

900 41.5 0.97 6.23 6.23 6.23 0.39 1.60 +12.1%
1750 40.1 1.37 5.35 535 5.35 0.56 136 | £12.1%
1800 40.0 1.40 5.16 5.16 5.16 0.66 1.28 | £121%

L 2000 40.0 1.40 5.20 5.20 5.20 0.62 1.3 +12.1%
2300 39.5 1.67 5.03 5.03 5.03 0.90 1.08 | £12.1%
2450 39.2 1.80 4.76 4,76 4.76 0.90 110 | =12.1%
2600 39.0 1.96 4.63 4.63 4.63 0.90 1.08 +12.1%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2), else it is restricted to
£50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Abave 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (g and @) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (eand o) Is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No:Z20-60072 Page 5 of 10
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5
1.4 ‘ ‘
1.3

1.2

I |

0.9 '

0.8

Frequency response(nor malized)

0.7 ‘
0.6

0 500 1000 1500 2000 2500 3000
f[MHz]

* TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

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

| . Ll
" ] S |
= A" TT. T3 0.4 0,6 \0.8
.~ el T . 12 L

=-=fet =1 -y -z ~=.Tok =X =11 | -
1.0
0.5 |
g o.o ";":E*;::l: | ot J’”"_'_I*""“LH ’
= Lh-‘h_:—: - __:F____-_F.T—-— - __##Eﬁ"‘
& ==+ |
- |
=-1.0 I |
-150 -100 =50 o 50 100 150
Raoli[=]
T 8a0MH=z T is200MHz ~ 2500MH=

=~ 100MH=
Uncertainty of Axial Isotropy Assessment: £1.2% (&=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[uVv]

10 10 = 10° 10} 102
SAR[mW/cm?]
* not compensated ® compensated
=
| |
i |
. |
g .
= I - -— ! = |
E —quh_\-\ ——
-1
]
‘ | | |
_2 4 | !
10 ~° io 1 10 © 3oy X 10 2
SAR[MW/em?]
* not compensated T compensated

Uncertainty of Linearity Assessment: +0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF)  f=1750 MHz,WGLS R22(H_convF)

40 |
15 i
1w [

£ 25 ) | 2

B L)

4

gzu ]

z z

g <

-1.0 060 -0.60 D40 020 00 020 049 060 080 10

Uncertainty of Spherical Isotropy Assessment: +3.2% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 — SN: 3166

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 6.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No:Z20-60072 Page 10 of 10
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Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Kunshan) Inc.
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GSMB850
TX Channel

Frequency (MHz)

GSM 1 Tx slot
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Tx slots
GPRS 4 Txslots
EDGE 1 Tx slot
EDGE 2 Txslots
EDGE 3 Txslots
EDGE 4 Tx slots

GSM1900
TX Channel
Frequency (MHz)
GSM 1 Tx slot
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Tx slots
GPRS 4 Txslots
EDGE 1 Tx slot
EDGE 2 Txslots
EDGE 3 Txslots
EDGE 4 Tx slots

Band
TX Channel
Rx Channel
Frequency (MHz)
3GPP Rel 99 AMR 12.2Kbps
3GPP Rel 99 RMC 12.2Kbps
PP Rel 6 HSDPA Subtest-1

3GPP Rel 6 HSDPA Subtest-2
3GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6 HSDPA Subtest-4.
3GPPRel 8 DC-HSDPA Subtest-1
3GPP Rel 8 DC-HSDPA Subtest-2
3GPPRel 8 DC-HSDPA Subtest-3
3GPPRel 8 DC-HSDPA Subtest-4
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
3GPP Rel 6 HSUPA Subtest-3
3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel 6 HSUPA Subtest-5

Band
TX Channel
Frequency (MHz)
RC1 SO85
RC3 SO
RC3 5032 (F+SCH)
RC3 5032 (+SCH)
RTAP 153.6Kbps
RETAP 4096Bits

Burst Average Power (dBm)
189 251
836.4 8488

Full Power Mode

E— Frame-Average Power
Limit 128 189
(EED 8242 836.4

(dBm)
251

8488

Tune-up
Limit
(dBm)

Average Power (dBm)
661 810
1880 1909.8

Tunep Frame-Average Power
Limit 512 661

() 1850.2 1880

(dBm)
810
1909.8

Tune-up
Limit
(dBm)

WCDMA II
9400
9800

1852.4 1880

2
2

WCDMA IV

Tune-up 118
1638

17326

Tune-up

WCDMA V
4182
4407
8364

Tune-up

CDMA BCO
384
836.52

Tune-up CDMA BC1

Limit 600
(@Bm) o)

Tune-up
Limit
(dBm)

CDMA BC10
580

Tune-up
Limit
(dBm)
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BW MHz]

Moduation  RB Siz

Chamel

Frequency (MHz)

apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Ghannel
Frequency (MHz)
apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Gharmel

Frequency (MHz)

apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Ghannel
Frequency (MHz)
apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Gharmel

Freauency (MHz)

apsk
160AM
160AM
160AM
160AM
160AM
160
160AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM

Chamel

Froquency (MHz)

apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

Tune-up limit
(98m)

MPR
[3)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

BW (M

Moduation RS Si

Chamel
Froquency (MHz)

apsk

apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Ghannel
Frequency (MHz)
apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

apsk
T50AM
T50AM
T50AM
T50AM
T50AM
T50AM
T50AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM
Crarvel

Froquency (MHz)

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM

Chamel

Froquency (MHz)

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

Moddation  RBSi

Chamel

o
T5aAM
T5aAM
T5aAM
T5aAM
T50AM
T5aAM
T5aAM

s10AM

s40AM
s10AM
s40AM
s10AM
s40AM
s40AM
Crarval

Frequency (MHz)

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

hanel

wency (MHz)

o
160AM
160AM
160AM
160AM
160AM
160AM
160AM
s40AM
s40AM

Chamel

ency (MHz)

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

Tune-up limit
(98m)

Tune-up limit
(dBm)
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Band 7

Power
uaion  RB S RB Offset Low

Power

Tune-up i
(dBm)

Tune-up i
(dBm)

Frequency (MH

apsk

Tune-up imit
@8m)

apsk

apsk

apsk

apsk

apsk

Tune-up i
(dBm)

Band 12

uaion B Si RB Ofset

Channel

Tune-up i
(dBm)

Tune-up i
(dBm)

640AM

Channel

Froquency (MHz)

apsk

apsk

apsk

Tune-up imit
@8m)

apsk

apsk

apsk

apsk

160AM

Tune-up i
(dBm)

apsk

160AM

160AM

160AM

160AM

160AM

160AM

160AM

640AM

640AM

640AM

640AM

640AM

640AM

640AM

BW MHz]

Moduation

RB Size

Channel

Froguen
apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM
s40AM

(Mrz)
1
1

RB Ofse

Band 13

Tune-up i
(dBm)

Tune-up i
(dBm)
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BW M

160AM
160AM
160AM
160AM
64qaM
64qaM
64qaM
64qaM
64qaM
64qaM

640AM

RB Si

RB Offset

Band 17

Power
Low

Power

Tune-up It
(dBm)

Tune-up it
(68m)

BW M uaion  RBSi RB Offset

Channel

aps
160
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Chanel
Froquency (MH
apsk
apsk
apsk
apsk
apsk
apsk
apsk

64qaM
Ghamnel

Frequency (M

apsk

apsk

apsk

apsk

apsk

apsk

apsk
o

M

640AM

Band 25

Power
High

Tune-up it
(d8m)

Tune-up it
(68m)

Tune-up imit
(@Bm)

Tune-up it
(68m)

Tune-up imit
(@Bm)

Tune-up it
(68m)

Band 26 for FCC
(only on channel required)

BW[MHZ  Moduaion RBSze  RBOffset

Tune-up it
(dBm)

Tune-up it
(68m)

160AM

160AM

160AM

160AM

160AM

160AM

160AM

640AM

640AM

640AM

640AM

640AM

640AM

640AM
Channel
Froquency (MHz)

apsk 1

apsk 1

apsk

Tune-up imit
(@Bm)

apsk

apsk

apsk

apsk

160AM

AM

AM

AM

AM

AM

AM

s40AM

s40AM

s40AM

s40AM

s40AM

s40AM

s40AM
Channel
Froquency (MHz)

apsk 1

apsk 1

apsk 1

Tune-up it
(68m)

apsk

]
apsk 8
]

apsk

apsk 15

160AM 1

160AM 1

160AM 1

160AM

]
160AM ]
]

160AM

160AM 15

640AM 1

640AM 1

640AM 1

640AM

640AM

640AM

640AM
Channel
Froquency (MHz)

apsk 1

apsk 1

apsk 1

apsk

apsk

apsk

Tune-up imit
(@Bm)

apsk
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uaion B Si

Channel

160AM

160AM

160AM

160AM

160AM

160AM

160AM

640AM

640AM

640AM

640AM

640AM

640AM

640AM

Granme
Frequency (M
apsk

apsk

apsk

apsk

apsk

apsk

apsk

160y

160y

160y

160y

160y

160y

ar

160AM

160AM
160AM
160AM
160AM
160AM
160AM
64qaM
64qaM
64qaM
64qaM
64qaM
64qaM
64qaM
Ghamnel
Frequency (M
apsk
apsk
apsk
apsk
apsk
apsk

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM

640AM

RB Ofse

Band 66

Power
Mid

Tune-up i
(dBm)

Tune-up i
(dBm)

Tune-up imit
@8m)

Tune-up i
(dBm)

Tune-up imit
@8m)

Tune-up i
(dBm)

duation R8I

Granmol
Frequency (MHz)
apsk
apsk
apsk
apsk
apsk

Ghamel
Frequency (M
apsk
apsk
apsk
apsk
apsk
apsk
apsk

RB Offse

Band 71

Tune-up i
(d8m)

Tune-up i
(dBm)

Tune-up imit
@8m)

Tune-up i
(d8m)
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BW[MHzZl  Modulation RB Size

Channel
Frequency (MHz)
QPSK
QPsK
QPSK
QPsK
QPSK
QPsK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MH:
QPsK
QPSK
QPsK
QPSK
QPsK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MH:
QPSK
QPSK
QPsK
QPsK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MH:
QPsK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

RB Offset

Band 38

Power Power Power
Low Middle High o
Ch./Freq.  Ch./Freq Ch./Freq.  Tune-up limit

(dBm)

37850 38000 38150
2580 2595 2610

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Frequency (MHz)
QPSK 1

RB Offset

Power
Low Ch
Tune-up limit
(dBm)

Band 41

Power
Low
Ch./Freq.

39750

Power
Low Middle
Ch. /Freq.

40185

Power
Middle
Ch./Freq.

40620

Power
High Middle
Ch. / Freq.

41055

Ch./Freq.

41490

Tune-uplimt  MPR
(dBm) (C:))

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

23.56
23.46 23.61 23.84 2391 24 0
23.51 23.61 23.81 23.82
23.59 23.67 23.92 23.78
23.62 23.77 23.92 23.56 2 0
23.60 23.78 23.91 23.55
23.59 23.73 23.91 23.67
23.52 23.68 23.94 23.33
23.60 23.88 23.34 23.34 24 0
23.60 23.83 23.91 23.33
23.26 23.34 23.68 2345
23.29 2345 23.71 2342 2 0
23.27 23.40 23.69 23.31
23.30 2347 23.75 23.38
22.59 2266 22.97 23.07
22.63 22.77 23.05 23.12 24 0
22.64 22.74 23.01 23.05
22.47 22.55 22.90 22,67
22.49 2263 22.92 2264 23 1
22.49 2263 22.91 22.55
22.47 22.60 22.91 22.50




SPORTON LAB.

Band 41-HPUE

Power Power Power Power Power
Power Low Low Middle Middle High Middle High

High/Low Ch.  cp/ Freq Ch./Freq.  Ch./Freq.  Ch./Freq.  Ch./Freq.  Tune-uplimit

Tune-up limit (dBm)
(dBm)

W [MHz] Modulation RB Size RB Offset

Channel 39750 40185 40620 41055 41490
Frequency (MHz) 2506 2549.5 2593 2636.5 2680
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

channel Tune-up limit Tune-up limit
Frequency (MH: (dBm) (dBm)

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

channel Tune-up limit Tune-up limit
Frequency (MHz) (dBm) (dBm)

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Channel Tune-up limit 396998 Tune-up fimit
Frequency (MHz) (dBm) 2500.8 (G
QpPsk 1
QpPsk 1
QPsK 1
QpPsk
QpPsk
QPsK
QpPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

i

I
®

~ o

>

o o

i

»
®

~ o

>

o o

i

R




SPORTON LAB.

Band 2-UAT Band 66-UAT

Power Power Power
BW Mk L Midde High
Ch/Freq.  ChlFreq Tunewpimit

132322 72 G2

Power Power
Low Midde High
ChiFreq.  ChiFreq  Ch/Freq. Tuetplimt  MPR

(@Bm) [3)

apsk 0 ar

160AM 160AM

160AM o 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

o Tune-up limit
Froquency (MHz) (98m)

apsk

apsk

apsk

apsk

apsk

apsk ar

160AM 0 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

o Tune-up limit
Froquency (MHz) (98m)

apsk

apsk

apsk

apsk

apsk

Frequency (MHz)

apsk ar

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM 160AM

160AM s 160AM

160AM 160AM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

4QAM

e Tune-up limit
Froquency (MHz) (98m)

apsk

apsk

apsk

apsk

apsk




SPORTON LAB.

Reduced Power Mode for P-Sensor On

GSM1900 st Average Po Frame-Average Power (dBm) X
Tune-up Tune-up

X Channel Limit 661 Limit
(dBm) (dBm)

GPRS 1 Txs|

slot
slot
GPRS 2 Txslofs

Tune-up
Limit
(dBm)

DC-HSDPA Subtest-3
DC-HSDPA Subtest4
HSUPA Subtest-1
HSUPA Subtest2
HSUPA Sublest:3
HSUPA Subtest4
HSUPA Sublest-

C3 SC
RTAP 153.6Kbps
RETAP 4006Bits




SPORTON LAB.

BW [MHZ Modulation ~RB Siz

Channel
Frequency (MHz)

aPsk 1

aPsK 1

apPsk 1

aPsK 50

apPsk 50

aPsK 50

apPsk 10

16QAM 1

160AM 1

16QAM

160AM

16QAM

160AM

16QAM

10
Channel

Frequency (MHz)

aPsK 1

apPsk

aPsK

aPsk

aPsK

apPsk

aPsK

160AM

16QAM

160AM

16QAM

160AM

16QAM

160AM

640AM

640AM

Channel

Frequency (MHz)

Channel
Frequency (MHz)
aPsK 1
apPsk 1
aPsK 1
aPsk 12
aPsK 12
apPsk 12
aPsK 2%
160AM 1
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64QAM
640AM
64QAM
640AM
64QAM
Channel
Frequency (MHz)
apPsk 1
aPsK 1
apPsk
aPsK
aPsk
aPsK
aPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
640AM
64QAM
640AM
64QAM
640AM
64QAM 8
640AM 15
Channel

Frequency (MHz)
aPsK 1
aPsk 1
aPsK

aPsk

aPsK

64QAM

RB Offset

Band 2

Power
Low
Ch./Freq

Power
Middle
Ch. / Frea.

18900
1880

Tune-up

Tune-up
Timit
(dBm)

Tune-up
fimit
(dBm)

Tune-up
Timit
(dBm)

Band 4

Power Power

BW[MHJ Moduation RBSize RBOffset L Middle

Channel

Ch. / Frea.
20175

Frequency (MHz) 17325

aPsk
aPsK
aPsk
aPsK
apPsk
aPsK
apPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM

Channel

Frequency (MHz) 17175

aPsK
aPsk
aPsK
aPsk
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel

Frequency (MHz)

Channel

Frequency (MHz)

aPsK
apPsk
aPsK
apPsk
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64QAM
640AM
64QAM
640AM
64QAM
Channel

Frequency (MHz)

apPsk
aPsK
aPsk
aPsK
apPsk
aPsK
apPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
640AM
64QAM
640AM
64QAM
640AM
64QAM
640AM
Channel

Frequency (MHz)

aPsK
aPsk
aPsK
apPsk
aPsK

64QAM

1

Power
High
Ch./Freq
20300
1745

1

Tune-up

50

50

50

il

20025

20325
17475

Tune-up
Timit
(dBm)

Tune-up
fimit
(dBm)

1

Tune-up
Timit
(dBm)

1

15

1

BW [MHZ]

Modulation  RB Sz

Channel
Frequency (MHz)

aPsk 1

aPsK 1

aPsk

aPsK

aPsk

aPsK

aPsk

16QAM

160AM

16QAM

160AM

16QAM

160AM

Channel
Frequency (MHz)
aPsk
apPsk
aPsK
aPsk
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64QAM
640AM
64QAM
640AM
64QAM
Channel

Frequency (MHz)

Channel
Frequency (MHz)

aPsK 1
aPsk 1
aPsk

aPsk

aPsk

aPsk

aPsk

160AM

16QAM

160AM

16QAM

160AM

16QAM

160AM

64QAM

640AM

64QAM

640AM

64QAM

640AM

64QAN

RB Offset

Power

ch./

High

Tune-up

Tune-up
Timit
(dBm)

Tune-up
fimit
(dBm)

Tune-up
Timit
(dBm)




BW [MHZ]

Modulation  RB Siz

Channel
Frequency (MHz)
aPsk 1
aPsK 1
apPsk
aPsK
apPsk
aPsK
apPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
QAM
640AM
640AM 1
640AM 50
640AM 50
640AM 50
QAM 10
Channel
Frequency (MHz)
aPsK
apPsk
aPsK
aPsk
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
QAM
640AM
640AM
640AM
Channel
Frequency (MHz)
apPsk 1
aPsK 1
aPsk 1
aPsK 5

Channel

Frequency (MHz)

aPsK 1
apPsk 1
aPsK 1
aPsk 2
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64QAM
640AM
64QAM
640AM
640AM

Pows Power
RB Offset Middle
Ch. / Frea.
21100
2535

Power

High
Ch./Freq
21350

Tune-up

Tune-up
Timit
(dBm)

Tune-up
fimit
(dBm)

Tune-up
Timit
(dBm)

BW [MHZ]

Modulation ~ RB Si

Channel

Band 13
Power

RBOfiset  Lov
Ch./Frea

Frequency (MHz)

aPsk
aPsK
aPsk
aPsK
apPsk
aPsK
apPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM

Channel

1

Power
Middle
Ch. / Frea.
23230
782

Power

High
Ch./Freq

1

Tune-up

23205

Frequency (MHz) 7795

aPsK
apPsk
aPsk
apPsk
aPsK
apPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64QAM
640AM
640AM
640AM
64QAM

1

A

1

Tune-up
Timit
(dBm)

BW [MH:

Modulation ~ RB Size

Channel
Frequency (MHz)
apsk 1
QPsK
apsk
QPsK
apsk
QPsK
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
840AM 1
640AM 1
840AM 1
640AM 50
640AM 50
640AM 50
640AM 100
Channel
Frequency (MHz)
QPsk
apsk
QPsK
apsk
QPsK
apsk
aPsK
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
840AM
640AM
640AM
640AM
640AM
640AM 75
Channel
Frequency (MHz)
apsk 1
QPsK
apsk
QPsK
apsk
QPsK
apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
aPsk
QPsK
QPsk
QPsK.
aPsk
QPsK
aPsk
160AM
160AM
160AM
160AM
16QAM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
QPsK 1
aPsk 1
QPsK 1
aPsk 8
QPsK 8
QPsk 8
QPsK. 15
160AM 1
16QAM 1
160AM 1
16QAM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
840AM
640AM
840AM
Channel

Frequency (MHz)

Band 25

Power Power
RB Offset Middie
c Ch./Freq

Power
High
Ch. / Frea.
26590
1905

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(4Bm)

Tune-up
limit
(dBm)

Tune-up
limit
(Bm)






