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Object D2300V2 - SN: 1055

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

Calibration Procedures for dipole validation kits

Calibration date: September 20, 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)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X0B7586) Oct-18
Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer 2 In
Reviewed by: Lin Hao SAR Test Engineer s T’-f’%? 3

Approved by: Qi Dianyuan SAR Project Leader

Issued: September 23, 2018
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) |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 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 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e 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%.
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Measurement Conditions

Fax: +86-10-62304633-2504
hitp:/fwww.chinattl.en

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

SAR measured

DASY Version DASY52 1 52.10.1.1476
Extrapolation Advanced Extrapolation T
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz £ 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 395 1.67 mho/m
Lll_:iaisurad Head TSL parameters (22.0+0.2)°C 40.3+£6% 1.72 mho/m £ 6 %
LH&ad TSL temperature change during test <1.0°C - e
SAR result with Head TSL
FSAR averaged over 1 ¢m~ (1 g) of Head TSL Condition 1

L 250 mW input power

123mWig |

SAR for nominal Head TSL parameters

normalized to 1W

48.7 mW /g £ 18.8 % {k=2ﬂ

.

Body TSL parameters

SAR averaged over 10 ¢m° (10 g) of Head TSL Condition
SAR measured 250 mW input power 582mW/g
LSAR for nominal Head TSL parameters j normalized to 1W 23.2mW /g £18.7 % {h=25

The following parameters and calculations were applied.
Temperature L Permittivity

Conductivity
1.81 mho/m

Nominal Body TSL parameters 220°C 52.9
Measured Body TSL parameters (22.0+0.2)°C 52.3+£6 % 1.82 mho/m £6 %T
Body TSL temperature change during test <1.0°C J e -
SAR result with Body TSL

SAR averaged over 1 ¢t 3 {1 g) of Body TSL Condition j
SAR measured 250 mW input power 11.9mW/g

i SAR for nominal Body TSL parameters normalized to 1W 47.6 mW /g * 18.8 % (k=2)

| SAR averaged over 10 cm’ (10 g) of Body TSL Condition b
SAR measured 250 mW input power 584mW/g

SAR for nominal Body TSL parameters

normalized to TW

22.6 mW /g £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point J 45.60- 2.03j0

Return Loss ] -25.9dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.00- 0.86j0

Return Loss - 23.8BdB
General Antenna Parameters and Design

Electrical Delay (onie direction) | 1,034 ns

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

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.

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

connections near the feedpoint may be damaged.

Additional EUT Data

manufastured by

SPEAG
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E-mail: cutli@chinatil.com hitp://www.chinatth.en
DASYS Validation Report for Head TSL Date: 09.20.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1055
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f=2300 MHz; ¢ = 1.718 S/m; &, = 40.3; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.42, 7.42, 7.42) (@ 2300 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

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

e Measurement SW: DASYS52, Version 52.10 (1): SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.59 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 25.4 W/kg

SAR(1 g) = 12.3 W/kg; SAR(10 g) = 5.82 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

dB = T e e e e
0

-4.18

-8.36

-12.53

-16.71

L.
-20.89

0 dB = 20.4 W/kg = 13.10 dBW/kg

Certificate No: Z18-60365 Page 50f §
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Impedance Measurement Plot for Head TSL

Trl 511 Log mag 10.00d8/ pref O.000ds [Fl]
90: 80 =33 3500000 GHz =25, 455 d8

40.00
30.00
20.00
10,00
0. 000 p
~10,00
=20.00 L
-30.00

~40. 00

~50.00 =

PEE =11 smith (Redx) scale 1,0000 [F1 pel]
>1 2.3000000 GHz 45,396 0 -2.0320 D 34.085-pF =S
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DASYS Validation Report for Body TSL Date: 09.20.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN; 1055
Communication System: UID 0. CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2300 MHz; 6 = 1.834 S/m; er = 54.44; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN7514; ConvF(7.25, 7.25, 7.25) @ 2300 MHz; Calibrated:
8/27/2018

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

» Electronics: DAE4 Snl555; Calibrated: 8/20/2018

¢ Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASYS2, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.37 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 23.9 Wikg

SAR(I g) = 11.9 W/kg; SAR(10 g) = 5.64 W/kg

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

dB
0

-4.13
-8.26
-12.39

-16.52

-20.65

0 dB = 19.4 W/kg = 12.88 dBW/kg
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Iimpedance Measurement Plot for Body TSL

Trl 511 Log Mag 10.0008/ ref 0,000ds [F1]
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D2300V2, Serial No. 1055 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.

2300V2 — serial no. 1055

2300 Head

Real Imaginary

Date of Return-Loss
Delta (%) Impedance | Delta (ohm) | Impedance | Delta (ohm)

Measurement (dB)

(ohm) (ohm)
2018.09.20 -25.9 45.6 -2.03
2019.09.19 -25.3 0.02 46.1 -0.5 -2.09 0.06

<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.

Dipole Verification Data> D2300V2, serial no. 1055
2300MHz - Head

1 Start 2.1 GHz

1 Start 2.1 GHz
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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
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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
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Impedance Measurement Plot for Head TSL

Tri si1 LCog mag 10. 0Gdn/ &=l 0, 000a8 [F1]
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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
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Impedance Measurement Plot for Body TSL

I.og Mag 19, 0.o00de [F1]
Bl b e L TS YR L

4. 00

W, 0o
J0. 00

14, 09
a. ooo*

10,00

<20, &0
|| N [
20,00

S0 L —_— y 3  —
Bl 511 smich (Redat) scale 10000 [F1 Oal)

ML FA%00000 iy 43.811 0 S M14% D lr?.:.rn.pn"_—‘-- .

/ H’

Centificate No: Z19-60087 Page 2 of &




GO o LA,

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

= [ tarTe il 3 -

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Cllent  Sporton
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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

Paged4afs




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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d 5 Schwaizerischar Kalibrierdienst

Schmid & Partner C Service suisse d'étalonnage
Engineering AG Sorvizio svizzero di taratura

Zeughaisstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service

Accradited By the Swss Acoreditation Service (SAS)
The Swiss Accreditation Service Is ono of the signatories to the EA
Multitateral Agreement for the rocognition of calibration certificates

cient  Sporton Certificate No; EX3-3976_Jan20

|CALIBRATION CERTIFICATE ]

Object EX3DV4 - SN:3976

Accreditation No.: SCS 0108

Callbration procedurefs) QA CAL-01.v8, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25.v7

Calibration procedure for desimetric E-field probes

Calibsatian date- January 27, 2020

This calibration cerificate documants the traceability 1o nationat standards, which realize the physical ynits of measuraments (51}
The measurgments and ihe uncerainties with confidence probability ame glven an the followang pages and & pan of the senificate.

Al calibrations have bean conducied in the closad laboratoey faciity: envirenmsst temperatura (22 4 31°C and humidity < 70%.

Calivation Equipmant used (MATE crifical for calibraticn)

Primaty Standards [5 Cal Date {Cartificste No.) Scheduled Callbration
Power meter NRP SN 104778 03-Ape-18 {No, F17-02B32028083) Apr-20

Power seisor NBP-Z91 SH: 103244 [3-Apr-18 (No. 217-02882) Apr-30

Power seisor MRP-291 SN 103245 03-Apr-18 (No, 217-02893) Apr-20

Reference 20 dB Atteriuator SN S52TT (20x) 04-Apr-18 (Mo, 217-02834) Ape-20

BAEA4 SN 660 27-Doc-18 (No, DAEA-GE0_Dects) Dec-20

Reference Probe ES30VE SN 3013 31-Dec-18 (Mo, ES3-2013. Dec18) Dec-20

Secondary Standards I Check Dma (in houss) Scheduled Chack

Fowar mefar E44158 SN: Gﬁ#l?ﬂﬂﬂ?ﬁ DE-Apr-16 (in house check Jun-10) In house check. Jun-20

Frowar sensor Ef#'l'ﬂ'i SN: MY4 1498087 DE-Apr-18 {in houSe check Jun- ']_E'l In house check Jun-20
| Power sensor E44 128 SM; DDOT10210 DE-Apr-18 (in houss check Jun-18) In house check Jun-20

RF ganerator HP BE4EC S LUS3842001700 _ID-‘l--‘.ngvE.‘i (in house check Jur-18) I hiaLisss L‘hggh Jun-20

Network Analyser EB358A SN: LIS41080477 31-Mar-14 {in house chack 0c-18) In huse cheal: Cot-20

Mame Funetion Skgnature
Calibristed by Michael Weber Laboratory Tachtician ﬂw_
Approved by: Katia Pokovic Teshiical Manages /W;:
Issued: Fatwuary 4, 2020

This calibrafion eertificate shall ot be reproduced escapt in full without wilten 2ppeoval of (he |abaratory,
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Calibration Laboratory of SN,

. SoSL Schweizerischer Kalibrierdienst
Schm[d & Eaﬂner o g Sarvice suisse détalonnage
Engineering AG = = Servizio svizzaro di taratura
Zeughausstrasse 43, B4 Zurich, Switzarland {-';ﬁ\:\? S Swiss Calibration Sorvice
il kY
Accrediled by the Swiss Accreditation Senvice ($AS) Accreditation No.: SCS 0108
The Swits Accreditation Service is one of the signatories to tho EA
Multitateral Agreament far the recognition of calibration cortificatos
Glossary:
T5L tissue simulating loguid
NORMx.y,z sensitivity in free space
ConvF sensilivity in TSL / NORMx, y,z
bcp diode compression poinl
CF crest factor (Vduty_cycle) of the RF signal
A.BCD modulation dependent linearization parameters
Polarization p o rotation around probe axis
Polanzation & 4 rotation around an axis that Is in the plane normal to prabe axis (at measurement center),
Le, 9 =0 s nomal to probe axis
Connector Angle information used in DASY system lo align prabe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
€)

d)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averagad Specific

Absorption Rate (SAR) in the Human Head from Wireléss Communications Devices: Measurement

Technigues”, June 2013

IEC 622081, ", "Measurement procedure for the assessment of Specific Absorplion Rate (SAR} fram hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to & GHz)", July 2016

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

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

Methods Applied and Interpretation of Parameters:

NORMx,y.z- Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell: f > 1800 MHz: R22 wavequide),
NORMx,y,z are only intermediate values, i.e., the uncerainties of NORMzx,y,z does not affect the E”-field
uncertainty Inside TSL (see below ConvFy,

NORM(f)x,y,z = NORMx.y.z * frequancy_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versians laler than 4.2. The uncentainty of the frequency respanse is included
in the stated uncertainty of ConvF,

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

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

Axy.z; Bx,y,z. Cx,yz: D,y z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency naor
media. VR is the maximum calibration range expressed in RMS voltage across the diods.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on pawer
measurements for f > 800 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 paramelers are
used in DASY4 software to improve probe acouracy close to the boundary. The sensitivity in TSL correspands
lo 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 + 50 MHz to £ 100
MHz

Spheical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposad by a palch antenna.

Sensor Offset: The sensor offset corresponds Lo 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 gained by determining the NORMx (no
uncertainty required).

Carlificats No: EX3-3976_Jan20 Page 2af 22



EX3DV4 - SN:3878 January 27, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm [‘u"g"{éWm]?]‘ 0.48 0.50 {0.54 +10.1 %
DCP (mV) 104.2 g7.4 106.5

Calibration Results for Modulation Response

uiD Communication System Name A B g D VR Max Max
d8 | dBipv dg mv dev. Une®
(k=2)
0 Cw | X | D00 0.00 1.00 0.00 1818 | £30% | 4.7 %
Y | ooo 0.00 1.00 | 186.3
Z | 000 0.00 1.00 175.8
10352 Pulse Waveform (200Hz, 10%) X | 2000 | 9427 | 2280 | 1000 | 600 | +20% | £96 %
EY S ' Y | 2000 [ 9224 | 2774 &0.0
Z | 2000 | 9ayo | 2288 60.0
10353 Pulse Wavetorm (200Hz, 20%) X | 2000 | ©ayy | 24562 699 | 800 | +19% | +06 %
AAA Y | 2000 | 94564 | 2152 _ BOO
Z | 2000 | 9448 | 2210 BO.O
10354 Pulse Waveform (200Hz 40%) | X | 2000 | 11284 | 79.50 358 B5.0 | =12% | 298%
AN ¥ | 2000 | 6798 | 2149 95.0
Z | 2000 | 10135 | 2408 a5.0
10365 Fulse Wavefarm (200Hz. 80%) X | 2000 | 14113 | 41.02 222 1200 | +14% | +96%
AAA ' Y | 2000 | 14218 | 2631 120.0
| Z | 2000 [ 11164 | 2745 1200
10387- QPSK Wavelorm, 1 MHz X | 2000 | 10243 | #2303 0.00 150.0 | £28% [ 286%
AAA, ¥ | o053 6011 7.40 150.0
2| 086 6589 | 1165 150.0 )
10388- GPSK Waveform, 10 MHz X | as7 7578 | 1p.98 0.00 1500 [ +11% | 206%
ABA Y 223 6B.86 | 16532 160.0
Z | 257 71.08 | 17.44 150.0
10396 B4-0AM Waveiorm, 100 kHz X | 3am 7703 [ 2230 | 2o 1500 | +12% | +06 %
AN Y | 265 B3.29 | 1875 150.0
Z | a7 7530 | 21.02 150.0
10399 B4-0AM Wavelorm, 40 MHz X | 3.9 B9.68 | 1748 0.00 150.0 | +20% | £9.6%
AAA ¥ | 348 67.32 | 16.03 150.0
Z | 366 8829 | 1651 150.0
10414 WLAN CCOF, 64-0AM, 40MHz X | 4m4 GB35 | 1622 0.00 1500 | £40% | £96%
A Y | 477 | 6566 | 1568 | 150.0
2| 494 | 8622 | 18583 150.0

Note: For details on UID parameters see Appendix

[ 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 uncentainties-of Marm X,¥.2 do not afioct the E-figld utcartalnty naide TEL (=28 Page &)
- Numerical linearzstion parameter uncartamity nol requira.

“ Lincertainty is detemmined Lsing thir mak. deyialion from linear reaponse spplying rectangular distribution and s axpressed for the square of the
field valua

Certificate No: EX3-3978 _Jan20 Page 3 of 22



EX3DV4- SN:3976

January 27, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Sensor Model Parameters

c1 c2 a T1 T2 T3 T4 T5 Té
fF fF v ms.V™= | ms\V™ ms ¥y v
X 437 320.71 34.86 1541 D,_EE 10 125 0.27 1.01
Y 38.8 301.78 36,70 10.48 0.56 508 | 0.00 0,43 1.01
£ 452 331.44 34.65 19.40 0.54 5.10 1.65 0.25 1.01
Other Probe Parameters
Sensor Arrangemant Triangular
Connector Angle {7) -5.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Made disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length Smm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibratien Point 1 mm
Frobe Tip 1o Sensor Y Calibration Poinl 1 mm
Probe Tip to Sensor Z Calibration Point ' 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3976_Jan20 Pane 4 of 22



EX3DV4— SN:3976 January 27, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Calibration Parameter Determined in Head Tissue Simulating Media

c Relative . I:onductLvlty o Depth Unc
T (MHz) Permittivity" (Sim) ConvFX | ConvFY | ConvFZ | Alpha {mm) {k=2)
750 419 0.89 10.23 10.23 10.23 (.65 0.80 +120%
835 415 0.90 10.18 10.16 10.16 0.48 0.88 +12.0%
a00 41.5 0.97 9.89 9.80 9.89 0.52 080 | £120%
1450 40.5 1.20 8.97 8.97 8.97 0.48 0.80 +12.0%
1750 40.1 1,37 8.63 B.63 8.63 0.34 0.80 £12.0%
1900 40.0 1,40 8.33 8.33 B.33 0.29 0.80 +£12.0%
2000 40.0 1.40 8.30 £.30 8.30 0.36 0.80 +12.0%
2300 39.5 1.67 7.89 7.89 7.89 0.35 0.80 +120%
2450 39.2 1.80 7.74 7.74 7.74 0.33 080 | £120%
2600 39.0 1.96 748 7.48 7.48 0.38 0.80 +12.0%
3500 379 2.91 7.15 7.15 7.15 0.30 1.35 £140% |
3700 37.7 3.12 6.92 6.92 6.92 0.30 1.35 + 14.0 %
| 5250 35.9 4.71 5.37 5.37 5.37 0.40 1.80 +14.0 %
5600 35.5 5.07 4.85 4.85 4.85 040 1.80 +14.0 %
5750 354 522 4.87 487 | 487 040 1.80 +140% |

© Fraquancy validity above 300 MHz of = 100 MHz only applies for DASY vd.4 ang igher (see Page 2). oiss it Is festricted to + 50 Mz The _
uncertninty in the RSS of the Qonv™ uncertuinty st calibration equancy and the uncrtainty for the ind Irequency band. Frequenty validity
below 300 MHz = + 10, 25, 40, 50 and 70 MHz for ConvF assessments it 30, 84, 128, 150 and 220 Mz rempactivaly. Valldity of ConvF assesssd at
& MHz s 4-9 MHz. and ConwF assessed ot 13 MHz is 810 MHz. Above 5 GHez fruguency validity can be exlended 1o < 110 MHz

"M fregusncies up to 6 GHz, the validity of lissue paramaters (o and o) can be ralooed t £ 10% if liepuid compensation Tarmuia s appliad to
Measured SAR values. The uncestainty is the RSS of the ConvF uncertainty for indicaled targe! issus parameters

* Aipha/Depth are determnined during calbration. SPEAG warrans fhat the remaining deviation cuse 1o the boundary sffect aftar compensation i€
dlways less than £ 1% for fraguencies bolow 3 GHz and bolow + 2% for frequencies between 3-8 GHz al any distance lzrger than hahl ihe probe tip
dimmises from (e boundary

Certificate No: EX3-3976_Jan20 Page 5 of22



BEX30V4- SMN:3976 danuary 27, 2020

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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EX30V4- SN:3978 January 27, 2020

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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EX3DV4- SNi3876 Jdanuary 27, 2020

Dynamic Range f(SAR}..q)
(TEM cell , fora= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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EX30V4- 5N:3976 January 27, 2020

Conversion Factor Assessment

f= 835 MHz. WGLS RD (H_comvF) f= 1900 MHz.WGLS R22 |H_convF)

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

.4

Chervaa bty

L Abbhao
gi:.:-ﬂ#fg"-“m"'
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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up Rev | Communication System Name Group PAR u
(dB} (k=2)
0 Cw CW 000 | 247 %
| 10010 | CAA | SAR Validation {Square, 100ms, 10ms) Test 1000 | +96%
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 291 | 96 %
10012 | CAB | IEEE 802.11b WiFi 2 4 GHz [DSSS, 1 Mbps) WLAN 187 | +96%
10013 | CAB | |EEE 80211g WiFi 2.4 GHz (DSS55-OFOM, 6 Mbps) WLAN 046 | +96 %
10021 | DAC | GSM-FDD (TDMA, GMSK) GEM 939 | +98%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) | &sm 957 | +96%
10024 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1) GEM 656 | +96%
10025 | DAC | EDGE-FDD (TOMA, 8PSK, TN D) GSM 1262 | +96%
10026 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1) GSM 956 | 296 %
10027 | DAC | GPRS-FDD (TDMA. GMSK, TN 0-1-2) GSM 480 | 296%
| 10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 355 | +96%
10028 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1-2) GSM 778 | 296%
10030 | CAA | IEEE 802.15,1 Biuetooth (GFSK, DH1) Blustooth 530 | 296%
10031 | CAA | IEEE 802.15.1 Bluelooth (GFSK, DH3) Bluetoath 1687 | +96%
10032 | CAA | IEEE 802.15 1 Bluetooth (GFSK, DHS) Blustooth 116 | +96%
10033 | CAA | IEEE 802.15 1 Bluetoath (PI/4-DOPSK, DH1) Bluetooth 774 | £968%
10034 | CAA | IEEE 802.15.1 Bluetooth (PI/4-DQPSK, DH3) Bluetoolh 453 | +96%
10035 | CAA | IEEE 802.15.1 Biustooth (PI/4-DOPSK, DH5) Bluetoath 383 | £806%
10036 | CAA | IEEE 802.15 1 Bluetooth (B-DPSK, DH1) Bluetooth BO1 | +96%
10037 | CAA | IEEE 802.15.1 Blumiooth (8-DPSK, DH3) Blustoath 477 | +86%
10038 | CAA | IEEE 802.15 1 Bluetooth (8-DPSK. DHE) Biuetoath 410 | +96%
10038 | CAB | CDMA2000 (1xRTT, RC1) CDMAZ000 | 457 | £+96%
10042 | CAB | 1S-54/15-136 FOD (TDMAFDM, PI/4-DQPSK, Halfrate) AMPS 778 | x96%
10044 | CAA | ISSVEIAITIA-553 FDD (FDMA, FM) AMPS 000 [ +96%
10048 | CAA | DECT (TDD. TDMAJFDM, GFSK, Full Siot. 24) DECT 13.80 | +96%
10048 | CAA | DECT (TDD, TOMA/FDM, GFSK, Double Siof, 12) DECT 1079 | +96%
10056 | CAA | UMTS-TDD (TD-SCDMA, 1.28 Mops) TD-SCOMA | 11.01 | #96%
10058 | DAC | EDGE-FDD (TOMA, 8PSK, TN 0-1-2-3) GSM 652 | 98 %
10058 | CAE | IEEE 802 11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | *986%
10060 | CAB | |EEE 802.11b WIFi 2.4 GHz (DSSS. 5.5 Mbps) WLAN 283 | $96%
10061 [ CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 360 | +96%
10062 | CAC | IEEE 802.11a/h WIFi 5 GHz (OFDM, 6 Mbps) WLAN 868 | +98%
10063 | €AC | IEEE 802.11am WiFi 5 GHz (OFDM, 8 Mbps) WLAN 863 | +96 %
10064 | CAC | IEEE 802 11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 409 | *96%
10065 | CAC | IEEE 802.11a/h WiFl 5 GHz (OFDM, 1B Mbps) WLAN 900 | t96%
10066 | CAC | IEEE BOZ.11a/m WiF 5 GHz (OFDM, 24 Mbps) WLAN 938 | :96%
10067 | CAC | IEEE 802.11am WiFi 5 GHz (OFDM. 36 Mbps) WLAN 1012 | *96%
10068 | CAC [ IEEE 802 11a/h WiFi 5 GHz (OF DM, 48 Mbps) WLAN 1024 | +96%
10068 | CAC | IEEE 802 11amh WIFi 5 GHz (OFDM, 54 Mbps) WLAN 1056 | +86%
10071 | CAB | IEEE BOZ11g WIFI 2.4 GHz (DSSS/IOFDM, 9 Mbps) WLAN 963 | 186%
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 962 | 296%
10073 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 984 | :98%
10074 | CAB | IEEE B02 11g WiFi 2 4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | 296%
10075 | CAB | |EEE 802.11g WIFi 2 4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | +96%
10076 | CAB | IEEE 802.11g WiFi 24 GHz (DSSS/OFDM, 48 Mbps) WLAN 1094 | 296 %
10077 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 11.00 | 286%
10081 | CAB | COMAZ000 (1xRTT, RCA) COMA2000 [ 397 | +889%
10082 | CAB | 1S-54 /1S-136 FDD (TDMA/FDM, PI/4-DOPSK, Fullrate) AMPS 477 | 296%
10090 | DAC | GPRS-FDD (TDMA, GMSK, TN (-4) GSM 656 | +86%
10087 | CAB | UMTS-FDD (HSDPA) WCDMA 396 | $98%
10098 [ CAB | UMTS-FDOD (HSUPA, Subtest 2) WCDMA 388 | 208 %
10088 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-4} GSM 955 | +08%
10100 | CAE | LTE-FDD [SC-FDMA, 100% RE, 20 MHz, QPSK) LTE-FDD 567 | +96%
10101 | CAE | LTE-FDD (SC-FDMA. 100% RB. 20 MHz, 16-QAM) LTE-FDD 842 | £96%
10102 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 660 | +96%
10103 | CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-TDD 928 | +96%
10104 | CAG | LTE-TDD (SC-FDMA. 100% RB, 20 MHz, 16-QAM)] LTE-TOD 987 | +96%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTESTDD 1001 | £86%
10108 | CAG | LTE-FDD (SC-FDMA. 100% RE. 10 MHz, QPSK) LTE-FDD 580 | +96%

Certificate No: EX3-3976_Jan20)

Page 100of 22




EX3IDVA—SN: 3978 January 27, 2030

| 10109 [ CAG | LTE-FDD (SC-FOMA_ 100% RB, 10 MHz, 16-GAM) LTE-FDD 643 | +98%
10110 | CAG | LTE-FDD (SCFDMA, 100% RB, 5 MHz, QPSK) LTE-FOD 575 | +08%
10171 | CAG | LTE-FDD (SC-FOMA. 100% RB, 5 MHz, 16-QAM) LTE-FDD 648 | 96 %
10112 | CAG | LTEFDD (SC-FDMA, 100% RB, 10 MHz, 64-GAM) LTE-FDD 650 | £9.6%
10113 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 64-0AM) LTE-FDD 662 | +96%
10114 | CAC | IEEE BOZ.11n (HT Greenfield, 13.5 Mbps. BPSK) WLAN B.10 | 0.6 %
10115 | CAC | IEEE 802,11n (HT Greenfield, 81 Mbps, 16-0AM) WLAN B46 | +08%
10116 | CAC | IEEE 802.11n (HT Greenfield, 135 Mbps, 54-GAM] WLAN 815 | +98%
10117 | CAC | IEEE B02 11n (HT Mixed, 13.5 Mbps, BPSK) WLAN BO7 | +96%
10118__| CAC | IEEE B0Z.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 850 | £06%
10119 | CAC | IEEE 802 11n (HT Mixed, 135 Mbps, 64-GAM) WLAN 813 | +96%
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz 16-QAN) LTE-FDD 649 | +96%
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB, 16 MHz, 64-CIAM) LTE-FDD 653 | +96%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, OPSK) LTE-FOD 573 | £96%

| 10143 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FOD 635 | +0.6 %
10144 | CAE | LTEFDD (SC-FDMA. 100% RB, 3 Mz, 64-QAM) LTE-FDD 665 | 96% |
10145 | CAF_| LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 576 | +9.6%
10146 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 Mz, 16-QAM) LTE-FOD 641 | +968%
10147 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FOD 672 | +96%
10148 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM] LTE-FOD 642 | 956 %
10150 | CAE | LTE-FDD (SC-FDMA, 50% RE, 20 MHz, 64-QAM) LTE-FDD 660 | +96%
10151 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TDD D28 | +t96%
10152 | CAG | LTE-TDD (SC-FOMA, 50% RB. 20 MHz, 16-QAM) LTE-TDD 992 | +96%
10153 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz. B4-QAM) LTE-TDD 1005 | +86%
10154 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz. QPSK) LTE-FDD 575 | 96 %
10155 | CAG | LTE-FDD (SC-FDMA, 60% RB, 10 MHz, 16-QAM) LTE-FDD 643 | +96%
10156 | CAG | LTE.FDD (SC-FDMA, 50% RB, 5 MHz, QFSK) LTE-FDD 579 | +96%
10157 | CAG | LTE-FOD (SC-FDMA. 60% RB, 5 MHz, 16-QANM) LTE-FOD 648 | 96 %
10158 | CAG | LTE-FDD {(SC-FOMA_50% RB, 10 MHz, 54-QAM) LTE-FDD 662 | 96 %
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, & MHz, 64-QAM) LTE-FDD 856 | +96%
10160 | CAE | LTE-FDD (SC-FOMA, 50% RB, 15 MHz, OPSK) LTE-FDD 582 | +96%
10161 | CAE | LTE-FOD (SC-FDMA, 50% RB. 15 MHz, 16-QAM) LTE-FDD 643 | +08%
10162 | CAE | LTE-FDD (SC-FOMA._50% RB, 15 MHz, B4-0AM) LTEFDD 658 | t96%
10166 | CAF | LTE-FDD (SC-FDMA. 50% RB, 1.4 MHz, GFSK) LTE-FDD 546 | +9.6 %
10167 | CAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, 16-QAM) LTE-FDD 621 | +96%
10168 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FOD 679 | 96 %
10168 [ CAE | LTEFDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTEFDD 573 | £0.6 %
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB. 20 MHz. 16-0AM) LTE-FDD 652 | 96 %
10171 [ AAE | LTE-FDD (SC-FDMA_ 1 RB, 20 MHz, 54-0AM) LTE-FDD 649 | 96 %
10172 | CAG | LTE-1DD (SC-FDMA, 1 RB. 20 MHz, QPSK] LTE-TDD 921 | +9.6%
10173 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz. 16-GAM) LTE-TDD B4B | +96%
10174 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TDD 10256 | +9.8%
10175 | CAG | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, OFSK) LTE-FDD 572 | +96%
10176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 16-QAM) LTE-FOD 652 | +96%
10177 | CAl | LTE-FDD (SC-FDMA. 1 BB. 5 MHz, QPSK) LTE-FDD 573 | 296%
10178 | CAG | LTE-FOD (SC-FOMA, 1 RB, 5 MHz, 16-0AM) LTE-FDD 652 | +96%
10179 | CAG | (TE-FDD (SC-FOMA, 1 RB, 10 MHz, 64-QAM) LTEFDD 650 | +96%
10180 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-FOD 650 | +96%
10181 | CAE | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-FDD 572 | +96%
10182 | CAE | LTE-FDD (SC-FOMA, 1 RB, 16 MHz, 16-QAM) LTE-FDD 652 | +96%
10183 [ AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-FDD 6.50 | +0.6%
10184 | CAE | LTE-FOD (SC-FDMA, 1 RB, 3 MHz, GPSK) LTE-FDD 573 | $96% |
10185 | CAE | LTE-FOD (SC-FDMA_1 R, 3 MHz. 16-0AM) LTE-FDD 651 | +96 %
10186 | AAE | LTE-FDD (SC-FOMA_1 RB, 3 MHz, 64-0AM) LTEFDD 650 | +96 %
10187 | GAF | LTE-FDD (SC-FOMA, 1 RE, 1.4 MHz, GPSK) LTE-FOD 573 | +96 %
10188 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-GAM] LTE-FDD 652 | 06 %
10188 | AAF | LTE-FDD (SCFOMA, 1 RB, 1.4 MHz, B4-QAM) LTE-FDD 650 | £0.6%
10193 | CAC | IEEE 802.11n (HT Greanfield, 6.5 Mbps, BPSK) WLAN B0 | +06% |
10184 | CAC | IEEE B0Z.11n (HT Gresnfisid, 38 Mbps. 16-CIAM) WLAN §12 | :96%
10195 | CAC | IEEE BOZ 11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN B21 | +96%
10186 | CAC | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 810 | +0.6%
10167 | CAC | IEEE 802 11n (HT Mixad. 39 Mbps, 16-GAN) WLAN 813 | £96%
10198 | CAC | IEEE 802 11n (HT Mixed, 65 Mbps, B4-0AM) WLAN 827 | to6%
10219 | GAC | IEEE BOZ.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | £96%
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10220 | CAC | IEEE B02.11n [HT Mixed, 43.3 Mbps: 16-QAM) WLAN 813 | +968%
10221 | CAC | IEEE B0Z.11n (HT Mixed, 72.2 Mbps, B4-QAM) WLAN 827 | +98%
10222 | CAC | IEEE B02.11n (HT Mixed, 15 Mbps, BPSK) WLAN 506 | +96 %
10223 | CAC | IEEE 802.11n {HT Mixed, 90 Mbps, 16-QAN) WLAN B4B | +96%
10224 | CAC | IEEE 802.11n (HT Mixed. 150 Mbps, B4-CAM) WLAN BOR | +96%
10225 | CAB | UMTS-FDD [(HSPA+) WCDMA 697 | 1098%
10226 | CAB | LTE-TOD (SC-FDMA. 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 949 | +08%
10227 | CAB | LTE-TDD (SC-FOMA, 1 HB 1.4 MHz, o4-0AM) LTE-TDD 1026 | +96%
10228 | CAB | LTE-TDD (SC-FOMA, 1 RE, 14 MHz, QFSK) LTE-TDD 822 | +96%
10229 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-C1AM) LTE-TDD D48 | 286%
| 10230 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, B4-QAM) LTE-TOD 1025 | £06%
10231 | CAD | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, QPSK) LTE-TDD 519 | +26%
10232 | CAG | LTE-TDD (SC-FOMA. 1 RE, § MHz, 16-0AM) LTE-TDD D48 | $96%
10232 | CAG | LTE-TDD {SC-FOMA. 1 RB, 5 MHz. 84-CAM) LTE-TDD 1025 | +56%
10234 | CAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-TDD 021 | +B6%
10235 | CAG | LTE-TDD [SC-FOMA, 1 RB, 10 MHz, 16-QAN) LTE-TRD D48 | £UB%
10236 | CAG | LTE-TDD (SC-FDMA. 1 RB, 10 MHz, 64-QAM) LTE-TBD 10.25 | +96%
10237 | CAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, GPSK) LTE-TDD 9.21 +9.8%
10238 | CAF | LTE-TDD (SC-FOMA_ 1 RB, 15 MHz. 16-GAN) LTETRD 048 | £B6%
10238 | GAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz. B4-0AM) LTE-TDD 1025 | +968%
10240 | CAF | LTE-TDD (SC-FOMA, 1 RB, 156 MHz. OPSK] LTE-TDO 9,21 +8.6%
10241 | CAB | LTE-TDD (SC-FOMA, 60% RE, 1.4 MHz, 16-QAM) LTE-TDD 982 | +96% |
10242 | CAB | LTE-TDD (SC-FOMA. 50% RB, 1.4 MHz, 64-QAM) LTE-TDD G686 | 96 %
10243 | CAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, GPSK) LTE-TDD 945 | #896%
10244 | CAD | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 16-QAM) LTE-TRD 1008 | +968%
10245 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, B4-C:AN) LTE-TDD 10068 | £96%
10246 | CAD | LTE-TDD (SC-FOMA. 50% RB, 3 MHz, QPSK) LTE-TDD B30 | $B6%
10247 | CAG | LTE-TDD (SC-FDMA, 50% RE, 5 MHz, 16-0AM) LTE-TDO 891 | #98%
10248 | CAG | LTE-TDD (SC-FOMA. 50% RE, 5 MHz. 84-CAM) LTE-TDD 1009 | +B6%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5§ MHz. OPSK) LTE-TRD 929 | =G08%
10250 | CAG | LTE-TDD {SC-FDMA, 50% RSB, 10 MHz. 16-QAM) LTE-TDD 981 | xBE%
10251 | CAG | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 54-QAM] LTE-TDD 1017 | 296%
10252 | CAG | LTE-TDD [SC-FDMA, 50% RE. 10 MHz, QOPSK) LTE-TDD 924 | 296%
10253 | CAF | LTE-TDD (SC-FOMA, 50% RE, 15 MHz, 16-DAM) LTE-TOD | 980 | +96%
10254 | CAF | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, G4-QAM) LTE-TED 1014 [ +06%
10255 | CAF | LTE-TDD (SC-FOMA, 50% RB. 15 MHz, OPSK) LTE-TDD | 920 | +96%
10266 | CAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 9068 | +96%
10257 | CAB | LTE-TOD (SC-FOMA, 100% RE, 1.4 MHz, 64-0AM) LTE-TDD 1008 | +96%
10258 | CAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, GPSK) LTE-TDD 934 | +96%
10259 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-0AM) LTE-TDD D08 | 29.6%
10260 | CAD | LTE-TDD (SC-FOMA. 100% RB. 3 MHz. 64-QAM) LTE-TDD 097 | +96%
10261 | CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, GPSK) LTE-TDB 024 | +96%
10282 | CAG | LTE-TOD (SC-FOMA, 100% RB. & MHz. 16-QAM) LTE-TDD 983 | 28.6%
10263 | CAG | LTE-TDD {SC-FOMA. 100% RB, 5 MHz. 64-0AM) LTE-TDD 1016 | *96%
10264 | CAG | LTE-TDD (SC-FOMA_ 100% RB. & MHz, OPSK) LTE-TDD 923 | 405%
| 10265 | CAG | LTE-TOD (SC-FDMA, 100% RB. 10 MHz 18-0AM) LTE-TDD 982 | 286%
10266 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-0AM] LTE-TDD 1007 | 296%
10267 | CAG | LTE-TDOD (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-TDD 830 | +96%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-DAM) LTE-TDE 1006 | £9.6%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-0AM) LTE-TDD 1013 | +96%
10270 | CAF | LTE-TDD [SC-FOMA, 100% RB, 15 MHz, OPSK} LTE-TDD 858 | *DE%
10274 | CAB | UMTS-FDD {HSUPA, Subtest 5, 3GPP Rel8.10) Weoma 487 | #8868 %
10275 | CAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Reld 4) WCDMA 306 | +98%
10277 | CAA | PHS (GPSK) PHS 1181 | +96%
10278 | CAA | FHS (QPSK, BW BB4MHz. Rolloll 0.5) PHS 1181 | +9.8%
10278 | CAA | PHS (QPSK. BW BB4MHz Rolloff 0.38) PHS 1218 | *86%
10280 | AAB | CDMAZO0D, RC1, S055, Full Rata COMAZ000 | 301 | +98%
10281 | AAB | CDMAZD0DU, RC3, S055, Full Rate COMAZ000 | 346 | +96%
10292 | AAB | COMAZ000, RCH, SO32, Full Rate COMAZO00 339 | 206%
10283 | AAB | COMAZODD, RC3, 503, Full Rate COMAZ000 350 | +06%
10285 | AAB | COMAZ000, RC1, SO3, 1/8th Rate 25 ir. COMAZDDD | 1243 | +98%
10297 | AAD | LTE-FDD (SC-FOMA, 50% RB, 20 MHz, QPSK) LTE-FDD 5.81 +0.6 %
10298 | AAD | LTE-FOD (SC-FDMA. 50% RB. 3 MHz, QPSK) LTE-FDD 572 | x96%
10208 | AAD | LTE-FDDO (SC-FOMA, 50% RB, 2 MHz, 16-0AM) LTE-FDD 639 | +96%
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10300 | AAD | LTE-FDD (SC-FDMA, 0% RB, 3 MHz. &4-0AM) LTE-FOD 5.60 + 0.6 %%
10301 AAA | IEEE 8021680 WIMAX (29:18, 5ms, 10MHz. GPSK, PUSC) WiMAX 12.03 + 56 %
10302 Aad | IEEE B02 16e WIMAX (29:18, 5ms, 10MHz, OPSIK, PUSC, 3 CTRL WiltAd 1257 | £+96%
symbols)
10303 AAA | [EEE BOZ 160 WIMAX {31:15, Bms, 10MHz, B40AM, PUSC) WilAX 1252 + 8.6 %
10304 AAA | [EEE BO2. 160 WiMAX (2918, Bms, 10MHz, 640AM, PUSC) WiAX 11.86 +9.6%
10305 AAA | IEEE B02.16e WIMAX (31:15, 10ms, 10MHz, 840AM, PUSC, 15 Wil 1524 +8.6%
Symbols)
10306 AAA | IEEE BOZ2. 162 WIMAX (29:18, 10ms. 10MHz, 640AM, PUSC, 18 WiAX 14 .67 + 8.6 %
symbais)
10307 Afd | IEEE 802 162 WIMAX (29:18, 10ms, 10MHz, OPSK, PUSC, 18 WilAX 14.48 +096%
symbols)
10308 AAA | TEEE BOZ 160 WIMAX (28:18, 10ms, 100z, T6QAM, F"USG}_ WINMAX 1446 * BB%
10309 AMA | IEEE 802 16e WIMAX {25:18, 10ms, 10MHz, T6CQAM, AMC 2x3, 18 Winaax 14.58 +98%
symbaols] I
10310 A | IEEE BO2 162 WIMAX [29:18, 10ms, 10MHz, OPSK, AMT 23, 18 WilAX 14,57 +9.6%
symbols)
10311 AAD | LTE-FOD (SC-FOMA, 100% RB, 15 MHz, OPSK) LTE-FDD 6.06 06 %
10313 AAA | IDEN1:3 IDEN 10.51 £56 %
10314 AAA | IDEN1E iDEN 1348 £96%
10315 | AAB | [EEE 802 11b WiFi 2.4 GHz (D5SS, 1 Mbps, 86pc duty cycle) WLAN 171 | +96% |
10316 | AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 98pc duty cycle) | WLAN B35 | +968%
10317 AAC | IEEE B0Z 11a WiFi 5 GHz (OFDM, & Mbps, BEpo duly cycle) WLAN B.36 + 5.6 %
10352 AAA | Pulse Wavelorm (200Hz, 10%) Ganplic 10.00 +0.6%
10353 AAA | Pulse Waveform (200Hz. 20%) Ganarlc 6.940 £0.6%
10354 AAS | Pulse Wavealomm (200Hz. 40%) Ganarnic 388 +£5.6%
10355 AAA | Pulse Waveform (200Hz, BO%) Gararic 222 + 8.8 %
10356 AAA | Pulse Waveform {200Hz. 80%) Genanc 0.97 +B6%
10387 AAL | OPSK Wavelonm, 1 MHz Genaric 510 +96%
10388 AAG | QPSK Wavetarm, 10 MHz Gaenaric 522 +86 %
103496 AsA | B4-0AM Waveform, 100 kHz Generic 8.27 + 0.6 %
10399 AdL | B4-0AM Wavelorm, 40 MHz Gananc 6.27 0.6 %
10400 AAD | IEEE B02 11ac WiFi (20MHz, B4-0AM. 99pc duty cycla) WLAN B.a7 +B.6 %
10401 AAD | IEEE 802 11ac WiFl (40MHz, 64-0AM. 99pc duty oycla) WLARN 8.60 +89.6%
10402 AAD | [EEE 802 11ac WIF (80MHz, B4-QAM, 9%pc duly cyda) WLAN 8.53 +9055%
10403 | AAB | COMAZ000 (1xEV-DO, Ray. 0) COMAZ000 3.76 + 9.6 %

10404 AAR | COMAZOOO (1xEV-DO, Rev. A) COMAZO00 30T +9.6%
10406 AAB | COMAZD0N0, RC3, 5032, SCHD, Full Rate COMAZGO0 522 + 0.6 %
10410 | AAG | LTE-TDD (SCFDMA, 1 BB, 10 MHz, QPSK. UL LTE-TDD T2 +96%

Subframe=2.3,4.7,8 .9, Subframe Conl=4)
104714 AR | WLAN CCOF, 64-0AM, 40MHz Genaic 8.54 +0.6%
104156 AAA | IEEE 802 11b WiFI 2 4 GHz (DS5S, 1 Mbps, 989pc duty oyale) WLAN 1.54 +86%
10416 | AAA | IEEE BO2 11g WiFl 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc duty cycle) | WLAN 823 +96%
10417 | AAB | IEEE 802.11a/h WiFi 5 GHz (GFDM, & Mbps, 99pc duty cycle) WLAN 823 [ +96%
10418 AAA | IEEE 802 11g WiF) 2.4 GHz (DSS5-0FDM, & Mbpa, 39p0 dity cyole, | WLAN 814 + 8.6 %
Long proamble)
10418 | AAA | IEEE 802.11g WiF| 2.4 GHz (DSSS-OFDOM, 6 Mbps, 89pc duty cycle, | WLAN 819 | 96 %
Shorl preambule)
10422 AAB | IEEE BO2.11n (HT Greenfield, 7.2 Mbps. BPSK) WLAN B3z + 8.6 %
10423 AAB | IEEE BO211n (HT Greanfield, 433 Mbps, 16-0AM) WLAN B.47 £0.8 % |
| 10424 AAR | IEEE BDZ2 11n (HT Groonfiold, 72.2 Mbps, 64-0AM) WLAN 8.40 £9:6 %
16425 AAB | IEEE BO2.11n [HT Greanfigld, 15 Mbps, BPSK) WiLAN B +9.6 %
10426 AAB | IEEE BOZ11n (HT Gl‘eanfeld 80 Mbps, 16-0AM) WLAN ‘A45 + 8.6 %
10427 AAB | IEEE 802 11n (HT Greenfield, 150 Mbpos, 64-0AM) WLAN B4l + 88 %
10430 AAD | LTE- oo (OFDMA, 5 MHz, E-TM 3.1) LTE-FOD 8.:28 +09.6 %
10431 | AAD | LTE-FDD (OFDMA, 10 MHz E-TM 3.1) LTE-FOD 838 | £96% |
10432 AAC | LTE-FDD [OFDMA, 15 MHz, E-TM3. 1) LTE-FDD B34 +96 %
10433 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 834 +96 %
10434 | AAA | W-CDMA (BS Test Madal 1, 64 DPCH) WCDMA 8.60 +89.6 %
10435 AAF | LTE-TDD (SC-FOMA, 1 RB. 20 MHz, QPSK, UL LTE-TDD T7.82 +886%
Subframe=2,34.7.89)

10447 | AAD | LTE-FDD {OFDMA, § MHz, E-TM 3.1, Clipping 44%) LTE-FDD 758 | 296% |
10448 AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD .53 +9.6%
10445 AAC | LTE-FOO (OFDMA, 16 MHz. E-TM 3.1, Cliping 44%:) LTE-FDD 7.51 + 8.6 %
10450 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%:) LTE-FDO T48 +5.86%
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10451 AAA | W-CDMA (BS Test Model 1, 64 DPCH, Clippling 44'%) WEDMA 750 | +tB6%
10453 AAD | Validation (Square, 10ms, 1ms) Teat 10,00 | +9.6%
10456 | AAB | IEEE 802 11ac WiFi (160MHz, 64-0AM. 99pc duty cycle) WLAN B8.63 + 8.6 %
10457 AAA | UMTS-FOD (DC-HSDPA) WCDMA B.62 1868 %
10458 | AAA | COMAZ000 (1xEV-DO, Rev. B, 2 camears) COMAZOD0 6.55 +86%
10459 | Ans | COMAZ0D0 (1xEV-DO, Rev. B, 3 carrers) COMAZ000 .25 £96% |
| 10460 | AAA | UMTS-FDD (WCDMA, AMR) WEDMA 2.39 +8.6%
10461 AAR | LTE-TDD (SC-FDMA, 1 RB. 1.4 MHz, OPSK, UL LTE-TDD 7.82 t986%
Subframe=2 3.4,7 89
10462 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL LTE-TDD 830 | +96%
Subframe=2.34 7.8 8)
10463 | AAB | LTE-TDD (SC-FDMA, 1 RB. 1.4 MHz. 64-QAM. UL LTE-TDD B.56 +0E8%
Subframe=2,3.4.7.6.9) _ i i
10464 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK, UL LTE-TOD 7.82 186 %
. Subframe=2,34,7.8.9)
10465 | AAC | LTE-TDD (SC-FDMA, 1 RE, 3 MHz, 16-QaM, UL LTE-TOD 832 8.8 %
Subframe=2,3.4.7.8.8) |
10466 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, L LTE-TDD 8.57 96 %
Sublreme=2,3.4.7 8.8)
10467 | AAF | LTE-TDD (SC-FDOMA, 1 RB, 5 MHz, QPSK, UL LTE-TDD 782 *96%
Sublrame=234 7,89
10468 | AAF | LTE-TDD {SC-FDMA, 1 RB, 5 MHz, 16-0AM, UL LTE-TOD B32 +96%
Subframe=234,7.8 9)
10468 | AAF | LTE-TDD [SC-FDMA. 1 RB. 5 MHz, 64-0AM, UL LTE-TDD B.56 FHEY%
Subframe=2.34.7.8.9)
10470 AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD 7.B2 t8E%
Subframe=2,347.8.9)
10471 AAF | LTE-TDO (SC-FOMA, 1 RB, 10 MHz, 16-CAM, UL LTE-TCD 83z +H.6%
Subframe=2.3 4 7.5,9) [ =
10472 | AAF | LTE-TDD (SC-FOMA, 1 FB, 10 MHz 64-0AM, UL LTE-TOD a.57 t9.6%
Subframe=2.3.4.7.8%
10473 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSE, UL LTE-TDD 782 8.6 %
Subframe=2347.8.9)
10474 AAE | LTE-TDOD (SC-FOMA, 1 RB, 15 MHz, 18-0AM, UL LTE-TODO 832 £06%
Subframe=2.3.47.8.8)
10475 AAE | LTE-TDD (SC-FOMA, 1 RS, 15 MHz, 84-0AM, UL LTE-TRD B.&T +9B%
Sublrame=2,347.8.9)
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL LTE-TOD 8:32 +B6 %
Subframe=2.34.7.8.9)
10478 | AAF | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, 54-0AM, LIL LTE-TDD B.&T + 06 %
Subframe=2,34.7.8.8)
10479 | AAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, QPSK, UL LTE-TOD 7.74 +96 %
Subframe=23.4,7.8.9) _—
10480 | AAB | LTE-TOD (SC-FOMA, 50% RB, 1.4 MHz, TE-CIAM, UL LTE-TDD B.18 +96 %
Subframe=2.34 789
10481 AAB | LTE-TDD (SC-FOMA, 60% RB, 1.4 MHz, B4-0AM, UL LTE-TDD B456 + 8.6 %
Subframe=2,3.4.7,8,9)
10482 | AAC | LTE-TOD (SC-FDMA, 50% RE, 3 MHz, OPSK, LIL LTE-TDD N +0.6%
Subframe=2.34789) 1
10483 | AAC | LTE-TDD [SC-FDMA, 50% REB, 3 MHz, 16-0AM, LIL LTE-TDD 8.39 = B.6%
I Sublframe=2,3.4.7,8.9) _
10484 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64:-0AM, UL LTE-TDD BAT | +B8%
Sublrame=2.3.4.7.8 9)
10485 | AAF | LTE-TDD (SC-FOMA, 50% RB. 5 MHz. QPSK, UL LTE-TED 7.50 +9.6%,
Subframe=2.3.4.7.8.8) )
10486 | AAF | LTE-TDD {SC-FOMA, 50% RB, 5 MHz, 16-0AM, UL LTE-TDD 8.38 +8.8%
! Sublrame=2.34.7.6.9)
10487 | AAF | LTE-TDD (SC-FDRMA, 50% RB, 5 MHz, B4-QaM, UL LTE-TDD §.80 +98 %
Sublframe=2,3,4.7 8.9
1488 | AAFE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. QPSK. UL LTE-TDD 7.70 +9.6 %
Subfame=2,3,4.7,8.9)
10488 | AAF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz. 16-0AM, UL LTE-TDD 83 +96%
Sublrame=2.3.4.7 B.9)
10480 | AAF | LTE-TDD (SC-FIHAA, 50% RB, 10 Mz, B4-2AM, UL LTE-TDD) B.54 +8.8%
Sublrame=2.24.7.