SPORTON LAB.

D1900V2, Serial No. 5d182 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.

D1900V2 - serial no. 5d182

1900 Head 1900 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)
2018.12.7 -25 52.1 5.35 -24 48.9 6.19
2019.11.25 -25.2 -0.8 53.9 1.8 5.15 -0.2 -24.2 -0.8 48.7 -0.2 5.93 -0.26

<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 LAB.

Dipole Verification Data> D1900V2, serial no. 5d182
1900MHz - Head

1 Start 1.7 GHz

1900MHz - Body

A
1 Start 1.7 GHz Stop 2.1 GHz [

Stop 2.1 GHz I
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Client Sporton Certificate No: ~ 219-60134

Object D2450V2 - SN: 924

Calibration Procedure(s) FF-711-003-01

Calibration Procedures for dipole validation kits

Calibration date: April 15,2019
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(2213)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 20-Aug-18 (CTTL, No.J1 8X06862) Aug-19
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J1 8X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-361 7_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAG,No.DAE4-1 331_Feb19) Feb-20
Secondary Standards ID # eakgateécam;:atedby,—ﬂeﬂlﬂﬁale_'@ Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer E5071C MY46110673 24-Jan-19 (CTTL, No.J1 9X00547) Jan-20

Name Function = :;Signature

Calibrated by: Zhao Jing SAR Test Engineer \/{iw“\gv /Q\/L

Reviewed by: Lin Hao SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader

Issued: April 20, 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 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.

o Anfenna 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 Return Loss ensures low
reflected power. No uncertainty required.

o 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. '

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: Z19-60134 Page 2 of 8
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Measurement Conditions

100191, China
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DASY
DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Cénter -TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 4046 % 1‘.85 mho/m 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TS| Condition

SAR measured

250 mW input power

13.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.1 W/kg * 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

5.99 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.9 Wikg £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0£0.2)°C 54316 % 2.01 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -——-

SAR result with Body TSL

SAR averaged over 1 ¢m’ _(1g)of Body TSL__|__

Condition

SAR measured

250 mW input power

12.6 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.1 W/kg * 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

5.83 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.3 Wikg £ 18.7 % (k=2)

Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

51.90+ 2.68 jQ

Return Loss

-29.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

48.80+4.17jQ

Return Loss -27.2dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.019 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

Manufactured by

SPEAG

Certificate No: Z19-60134
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DASYS5 Validation Report for Head TSL Date: 04.15.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 924
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ = 1.85 S/m; & = 40.35; p=1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(7.62, 7.62, 7.62) @ 2450 MHz; Calibrated:
1/31/2019

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

o Electronics: DAE4 Sn1331; Calibrated: 2/6/2019

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

e Measurement SW: DASYS52, 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 = 86.73 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) =5.99 W/kg

Maximum value of SAR (measured) = 22.2 W/kg

dB

0 dB = 22.2 W/kg = 13.46 dBW/kg

Certificate No: Z19-60134 Page 5 of 8
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impedance Measurement Plot for Head TSL

TF1 511 Log Mag 10.00d5/ Ref 0.00048 [FL]
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DASYS5 Validation Report for Body TSL Date: 04.15.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 924
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ =2.005 S/m; & = 54.25; p = 1000 kg/m3
Phantom section: Center Section
DASY5 Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(7.79, 7.79, 7.79) @ 2450 MHz; Calibrated:
1/31/2019

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

e Electronics: DAE4 Sn1331; Calibrated: 2/6/2019

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

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 95.46 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26.3 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) = 5.83 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

dB

L

0 dB =20.9 W/kg = 13.20 dBW/kg

Certificate No: Z19-60134 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Tri 511 Log Mag 10.00dB/ Ref 0.000dB [F1]
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SPORTON LAB.

D2450V2, Serial No. 924 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.

D2450V2 - serial no. 924

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)
2019.04.15 -29.9 51.90 2.68 -27.2 48.80 4.17
2020.04.11 -29.8 0.3 51.97 0.07 2.64 -0.04 -26.5 26 48.80 4.52 0.35

<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 LAB.

Dipole Verification Data> D2450V2, serial no. 924

2450MHz - Head

1 Start2.3 GHz Stop 2.55GHz [l 1 st 2.3 GHz stop 2.55 Grz [l

2450MHz — Body

1 Start 2.3 GHz Stop 2.556Hz [ 1 Star 2.3 Gz Stop 2.5 GHz [
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Client

Object

.Calibration Procedure(s)

Calibration date:

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, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 | 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
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
Network Analyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

= Signature

Name Function

Calibrated by: Zhao difg /%:r - %ﬁ X
Reviewed by: LinHao IR
Approved by: QiDianyuan - SARProjectleader

R

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

Certificate No: Z18-60537 ' Page 1 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 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.

o Feed Point Impedance and Retumn 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.

o 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.

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%.

Certificate No: Z18-60537 Page 2 of 8
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Measurement Conditions

DASY system configuration, as f
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1.

DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat 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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39.1+6% 1.93 mho/m +6 %
Head TSL temperature change during test <1.0°C - -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

14.4mW /g

SAR for nominal Head TSL parameters

normalized to 1W

§8.1 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

6.50mW /g

SAR for nominal Head TSL parameters

normalized to 1W

26.1 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and cal i ied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.0£6 % 2.18 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over1_cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8mW/g
SAR for nominal Body TSL parameters normalized to 1W 54.6 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 6.18mW/g

SAR for nominal Body TSL parameters

normalized to 1W

24.6 mW /g  18.7 % (k=2)

Page 3 of 8
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60-6.33jQ

Return Loss -23.7dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.8Q- 5.36j)Q

Return Loss -22.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.015 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

Manufactured by

SPEAG

Certificate No: Z18-60537
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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: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; ¢ = 1.926 S/m; & = 39.1; p = 1000 kg/m3
Phantom section: Center Section
DASY?35 Configuration:

Probe: EX3DV4 - SN7514; ConvF(6.92, 6.92, 6.92) @ 2600 MHz; Calibrated:
8/27/2018

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn15535; Calibrated: 8/20/2018

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

Measurement SW: DASY52, 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 = 99.07 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.5 W/kg

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

: z

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

Certificate No: Z18-60537 Page 5 of 8
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Impedance Measurement Plot for Head TSL

[Tri Sil Log Mag 10.00dB/ Ref 0.00005 L[FL]
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DASYS3 Validation Report for Body TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; 6 =2.181 S/m; & = 51.03; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.06, 7.06, 7.06) @ 2600 MHz; Calibrated:
8/27/2018

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

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

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

* Measurement SW: DASYS52, 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 = 87.90 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 23.6 W/kg

g

0 dB =23.6 W/kg = 13.73 dBW/kg

Certificate No: Z18-60537 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000dB [FL]

20.00 >l 2.6000000 GHz -22,037 dBf ] i ] f
40.00 . LT Q L [ s WS AN N — :v\ U S

30.00 . o »},‘..N,, é . SO, . ”ﬂvvi,.A.wmuv,{” S S

20,00 | ey : . e e
BB B e - S (
o_ooo'munﬂﬁwmmumm I P :.w”. e e et = “‘

~10.00 f

~20.00

-30.00

-40.00 3 o

-50. 00 ' ' : g
ﬁb- s11 smith (R+jX) Scale 1.000U0 [Fl pel]

>L  2.6000000 GHZ 44.766 0 -5.3575 0 11.42

Certificate No: Z18-60537 Page 8 of 8



GO o LA,

D2600V2, Serial No. 1070 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.

D2600V2 — serial no. 1070

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)
2018.12.7 -23.7 48.6 -6.33 -22.1 44.8 -5.36
2019.11.25 -23.1 2.5 48.6 0 -6.82 -0.49 -22.0 0.5 45.3 0.5 -4.65 0.71

<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.
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Dipole Verification Data> D2600V2, serial no. 1070
2600MHz - Head

- — = 5 o e b R e ]

2600MHz - Body
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Sporton o Certificate No: __Z18-60259

Object D5GHzV2 - SN: 1167

Calibration Procedure(s) FE-Z11 003_01

Calibration | rocedures for dlpole validation kits

Calibration date: August 03,2018

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.

Al 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# i rificate No. Scheduled Calibration
Power Meter NRP2 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRP-Z91 | 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
ReferenceProbe EX3DV4 | SN 7464 12-Sep-17(SPEAG,No.EX3-7464_Sep17) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG,No.DAE4-1524_Sep17) Sep-18

:)
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzerE5071C | MY46110673  24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Slgnature :

Calibrated by: Zhao Jing . SAR Test-E_ngin}e‘er v y g:: :

Reviewed by: Lin Hao .~ SARTest En_gi_heer ' \hmpw ; N

Approved by: QiDianyuan ~ SAR Project Leader

Issued: August 6, 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) |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 Technigues”, 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
commubnication 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.

o 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.

o 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.

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%.

Certificate No: Z18-60259 Page 2 of 14
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Measurement Conditions

DASY system configuration, as far as not given on page |y

Fax: +86-10-62304633-2504

DASY Version DASY52 52.10.1.1476
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz=1.4 mm

Graded Ratio = 1.4 (Z direction)

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 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 359+6 % 4.82 mho/m 6 %
Head TSL temperature change during test <1.0°C m—n -—--
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.69mW/g

SAR for nominal Head TSL parameters

normalized to 1W

77.0 mW /g + 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

220mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

22.0 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259
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Head TSL parameters at 5600 MHz

Fax: +86-10-62304633-2504
http://www.chinattl.cn

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0£0.2)°C 351+6% 5.18 mho/m £6 %
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.09mW/g

SAR for nominal Head TSL parameters

normalized to 1W

80.8 mW /g * 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.32mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.2 mW /g £ 24.2 % (k=2)

" Head TSL parameters at 5750 MHz
Wand-calcmaimﬂi

The followin ions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 34916 % 537 mho/m=6 %
Head TSL temperature change during test <1.0°C -——- -
SAR result with Head TSL at 5750 MHz

FS’AR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.70mW/g

SAR for nominal Head TSL parameters

normalized to 1W

76.9 mW /g  24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

217mW/g

SAR for nominal Head TSL parameters

normalized to 1W

21.6 mW /g  24.2 % (k=2)

Certificate No: Z18-60259
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Body TSL parameters at 5250 MHz

Fax: +86-10-62304633-2504
http://www.chinattl.cn

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 484 +6 % 5.32 mho/m £ 6 %
Body TSL temperature change during test <1.0°C e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

746 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

74.4 mW /g % 24.4 % (k=2)

SAR averaged over 10 cm’® (10 g) of Body TSL

Condition

SAR measured

100 mW input power

210mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.9 mW /g % 24.2 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 477+£6 % 5.79 mho/m £ 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 773 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

77.1 mW /g £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

216 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.5 mW /g * 24.2 % (k=2)

Page 5 of 14
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 4856 % 5.93 mho/m +6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL at 5750 MHz
Condition

SAR averaged over 1 cm’ (1 g) of Body TSL

SAR measured 100 mW input power

7.43mW /g

SAR for nominal Body TSL parameters normalized to 1W

74.3 mW Ig % 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condition

SAR measured 100 mW input power

2.08mW/g

normalized to 1W

SAR for nominal Body TSL parameters

20.8 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 50.3Q - 9.42jQ

Return Loss -20.6dB
Antenna Parameters with Head TSL. at 5600 MHz

Impedance, transformed to feed point 58.1Q - 7.15jQ

Return Loss -20.0dB
Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to feed point 53.5Q - 7.66jQ

Return Loss -21.8dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 49.5Q - 7.40jQ

Return Loss -22.6dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 58.0Q - 6.37|Q

Return Loss -20.5dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 54.5Q - 7.07jQ

Return Loss -21.9dB

Certificate No: Z18-60259
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.065 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

Manufactured by SPEAG

Certificate No: Z18-60259 Page 8 of 14
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DASYS5 Validation Report for Head TSL Date: 07.27.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.822 S/m; er = 35.92; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.184 S/m; er = 35.14; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.365 S/m; er = 34.88; p

= 1000 kg/m3,

Phantom section: Center Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.68, 5.68, 5.68) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.98, 4.98, 4.98) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(5.04, 5.04, 5.04) @ 5750 MHz; Calibrated: 9/12/2017,

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

« Electronics: DAE4 Sn1524; Calibrated: 9/13/2017

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

«  Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.09 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 7.69 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.53 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration [Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.79 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 7.7 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 19.0 W/kg

Certificate No: Z18-60259 Page 9 of 14
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dB

0 dB = 19.0 W/kg = 12.79 dBW/kg

Certificate No: Z18-60259 Page 10 of 14
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00ds/ Ref 0.000d8 [F1]
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DASY5 Validation Report for Body TSL Date: 08.02.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.316 S/m; €r = 48.42; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.789 S/m; er = 47.7; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.926 S/m; €r = 48.45; p

= 1000 kg/m3,

Phantom section: Right Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.29, 5.29, 5.29) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.5, 4.5, 4.5) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(4.59, 4.59, 4.59) @ 5750 MHz; Calibrated: 9/12/2017,

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

« Electronics: DAE4 Sn1524; Calibrated: 9/1 3/2017

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

« Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.14 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.6 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.32 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) = 7.73 W/kg; SAR(10 g) = 2.16 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.99 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Certificate No: Z18-60259 Page 12 0f 14



® It Collaboration with
e a

V CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Fax: +86-10-62304633-2504
http://www.chinattl.cn

Tel: +86-10-62304633-2512
E-mail: cttl@chinattl.com

dB
0

-7.48

-14.96

-22.43

-29.91

-37.39
0 dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri S11 Log Mag 10.00d8/ Ref 0.000dB {F1]
50.00

>L  5.2500000 GHz -22.577 dB
2 5.6000000 GHz -20.514 dB
40.00 | 3§ 7500000 GHz -21.939 dB

30.00
20.00
10.00
0. 000

-10.00

1
-20.00

-30.00

~40.00

~50.00

P S
Pl s11 smith (R+jX) scale 1.000u [Fl pel]

>L  5.2500000 GHz 49.484 0 -7.3972 0 4.098
2 5.6000000 GHz 57.956 0 -6.3720 0 4.
3 5.7500000 GHz 54.482 0 -7.0722 0 3«

Certificate No: Z18-60259 Page 14 of 14
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D5GHzV3, Serial No. 1167 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.

5250MHz
D5GHzV3 - serial no. 1167
5250 Head 5250 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)
2018.08.03 -20.6 50.3 -9.42 -22.6 49.5 -7.40
2019.10.30 -20.3 1.5 50.9 0.6 -9.72 -0.3 -22.4 0.9 48.2 -1.3 -7.25 0.15
5600MHz
D5GHzV3 - serial no. 1167
5600 Head 5600 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)
2018.08.03 -20.0 58.1 -7.15 -20.5 58.0 -6.37
2019.10.30 -20.1 -0.5 57.4 -0.7 -7.63 -0.48 -20.4 0.5 57.7 -0.3 -6.87 -0.5
5750MHz
D5GHzV3 - serial no. 1167
5750 Head 5750 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)
2018.08.03 -21.8 53.5 -7.66 -21.9 54.5 -7.07
2019.10.30 -21.1 3.2 53.0 -0.5 -8.58 -0.92 -21.6 1.4 55.2 0.7 -7.04 0.03




BFOA T LA,

<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> D5GHzV3, serial no. 1167
5250MHz - Head

=R - = 3 ETET ]

5250MHz - Body
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5600MHz - Head

- .

5600MHz - Body
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5750MHz - Head

5750MHz - Body
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 1356

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

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: October 16, 2019
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, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 24-Jun-19 (CTTL, No.J19X05126) Jun-20
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer %
. _ ”
Reviewed by: Lin Hao SAR Test Engineer *ﬁﬁﬁ%
Approved by: Qi Dianyuan SAR Project Leader _5.;—,—5&-:——5; Sl

Issued: October 18, 2019
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: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E-mail: cttl@chinattl.com Http://www.chinattl.cn
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.

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

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

Certificate No: Z19-60368 Page 2 of 3
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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DC Voltage Measurement
AJ/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = -1
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

X Y

Calibration Factors

z

High Range 404.162 + 0.15% (k=2) | 403.971 + 0.15% (k=2)

404.191 £ 0.15% (k=2)

Low Range 3.97609 + 0.7% (k=2) | 3.96220 + 0.7% (k=2)

3.97786 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

268°+1°

Certificate No: Z19-60368 Page 3 of 3




Calibration Laboratory of A,

- I R Y S Schweizetischer Kalbrigrdianst
Schmid & Partner %  Service suisse dotalonnage
Engineering AG v g Sarvisio svizzero ditaraturs
Zaughausstrasss 43, B004 Zurich, Switzerland ﬁ-.:,ﬂﬁ\,y“ Swiss Calibration Sarvice
Acereditid by the Swiss Avcraditanon Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Agreamant for the recognition of calibration certiflcates

Cbject EX3DV4 - SN:7577
Calibration procedurels) Qﬂ M-{ﬁ. m m—1"?ﬁl QA CAL-23.v5, QA CAL-25vT
Calibration p for dosimetric E-field probes

Calibrotion dato FWMQ. m.

This calibeation cerificate documents e fraieabiity to national standands, which resilizs the physical units of meaguremanits (1)
The measurements and thy uncerainfes with confidonce prehabiily aro given an the Tollowing pages and are part of (ha cenificste

All calibrations have best condueied in the cosad labormstary faciity. ervirorrment lemperature (22 = 3)°C and Purridity < T

Calibration Eguipment ussd (MATE crifical o cafibration)

| Primary Standardg i Caal Dt (Certificaie Mo | Schedulad Calibration
P mstar NRP SN 104778 (3-Ape- 12 (No. 217-02668202853) Apr20
| Power sens MRF-Z01 N 1033244 O3-Apt-19 [No I17-02602] Apr-20
| Power sersor NRP-Z61 BN 103245 O3-Apr-19 (Mo 217.028831 | Agir-20
| Refesinge 20 off Aftenuatar S SH2TT (20x) 04-Apr-12 (Mo 217-02804) Agi-20)
DAEA SN GO0 27-Deac-18 (No DAES-660 Deci8) Deic-20 — |
Hoference Probe ESIOVZ Sh: 3013 31.Dec-18 {No. ES3-3013 Decid) | Dee-20
Sacondary Standicis i Check Dot (n house) Scheduled Chack ]
| Power metar E44108 SN (FH41293874 06-Apr-16 n house chick Jur-18) In hose chick. Juh-20
Power sansor E44124 SN MY4 1498067 DB-.?.F-‘IMMM}__NIH nousa check Jun-20
| Favest sansor E4412A S 000110210 08-Apr-16 Lin house check Jun-18) | In n:mmied_t Jun-20
RF gemsrator HP S64HC SN, LUS3842001700 {M-Avig-98 {in house check Jun-18) | I house chick. Jun-20
| Wetwork Anaiyzor EB3SHA SN LIS4108047T F1-Misr-14 (i houss check Oct-18) It house chec: Oct-20
M Funeticm Sighature

Caslitwatest by Michoel Whiber Latiratory Techican m’— '

Iggujud Febiuary 8. 2020

This calibrstion certifioats shall et spptaduead sxcegtin full without willen spproval ol tha tabaratory
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Calibration Laboratory of S, Schweizerischer Kallbrinrdienst

Schmid & Partner ﬁ}i g Sarvice suissa d'dinionnage
Engineering AG 5 2 g Senubo avizgzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzedand "f.;lf,'f—-‘—:!\‘:ﬁ Swiss Calibration Service

Wilh®

Accreditad by the Swiss Acoreditation Service (SAS) Acereditation No.: SCS 0108

The Swiss Accraditation Sarvice Is one of the signatories to the EA

Multiiateral Agreement for the recognition of calibration certificatss

Glossary:

TSL tissue simulating hguid

MORME= y.2 senaitivity in free space

CanvF sensitivity in TSL/ NORMxy.z

DCP diode compression point

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

A B.CD modulation dependent linearization parareters

Polarization o « rotation around probe axis

Palarization 3 % rotation around an axis that is in the plane normal to probe axis (#t measurement center),

i, B =0 is normal to probe axis
Cannactor Angle information used in DASY system o align probe sensor X 1o the robot coordinate syslem

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "|IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techniques”, June 2013

by IEC 62208-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next 1o the ear (frequency range of 300 MHz 1o 6 GHz)", July 2016

¢) |EC $2209-2, "Procedure lo 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 Measuremant Requirements for 100 MHz to § GHz"

Methods Applied and Interpretation of Parameters:

s  NORMx,y, 2z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-call; T> 1800 MHz: R22 wa;vaguide].
NORMz,y.z dre only intermediate values, |.e., the uncertainties of NORMx,y.z does niot affect the E"-field
uncertainty inside TSL (see below ConvF).

= NORM{Axy.2=NORMxyz" frequency_response |see Fraquancy Response Chart). This linearization |s
implemented in DASY4 software versions iater than 4.2 The uncertainty of the frequency response Is included
in the stated uncerainty of CanvF.

+  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depend on frequency nar media

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

« Axyz Bxyz Cryz Dx.y,z; VRx,y.z: A, B. C, D are numerical linearization parameters assessed basad on
the data of power sweep for specific modulation signal. The parameters do not depend on frequancy nol
media. VR is the maximum calibration range expressed in RMS vollage across the diode.

« ConvF and Boundary Effect Parameters: Assessed In flal phantom using E-field (or Temperatura Transter
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) af which typical uncerainty values are given. Thesa paramelers are
usad in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cormesponds
to NORMx,y,z * ConvF whereby the uncerntainty corresponds 1o that given for Conul A frequincy dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

« Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantorm
exposed by @ palch antenna,

« Sensor Offset The sensar offset corresponds o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance raduired.

« Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncerainty required)

Certificate No: EX3-7577_Feb20 Page 2 of 22



EXADV4 - SNTETT Fabruary 3, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7577

Basic Calibration Parameters
Sensor X Sansor Y Sensor £ Unc [k=2)

Mﬂ% 0.56 0.63 0.860 £ 10.1%
DCP (mV 102.3 100.9 1032 |

Calibration Results for Modulation Response

uiD Communication System Namo A B E [ P VR | Max Max |
dB dB v d8 mV dev. Une*
(k=2)
il cw % | 000 0.00 1.00 oD | 1578 | +35% |47 %
Y | 000 0,00 1.00 1586
Z | om0 0.00 1.00 156.2
10352 Puise Wavetorm {200Hz, 10%) X 11500 | 8565 | 1785 | 1000 | 600 | £33% |2 0.6 %
AN "y | 1500 | 8811 | 18.19 0.0
= 7 | 1500 | 8679 | 1862 B0.0
10953 | Pulss Waveform (200Hz, 20%) X | 1500 | 8765 | 17.70 | 689 800 | t21% (+98%
AAA ¥ | 1500 | 8877 | 1818 —_B0O |
Z | 1500 | 8985 | 1802 80,0
10354- Fiiise Wavelorm (200Hz, 40%) | X | 1500 | 9245 1872 | 398 950 | £10% | £986%
AAS Y | 1500 | 9179 | 1808 | 85.0
) Z | 1500 | o685 [ 21.09 95.0 b _|
10355~ Puise Waveform {200Hz. 60%)| % | 15.00 | 10048 | 27124 227 | 1200 | #11% | +96%
AAS Y | 1500 | 9085 | 1623 1200
Z | 1500 | 10865 | 2524 1200
10387 OPSK Wavefarm, 1 MHz X | 661 | 8131 | B.06 000 | 1500 | £28% | :96%
AAA Y | 051 | 60.00 | 674 1500 |
Z | 062 | B167 | 827 150.0
10368- | QPSK Waveform, 10 MHz X | 233 | 6851 | 1661 | 000 1500 | £12% | 286%
AMA (¥ [ 196 | 6654 | 1404 1500 |
F 239 70.08 16.80 150.0
10396- | 64-QAM Wasveform, 100 kHz X | 279 | 7078 | 1907 | 301 1500 | 211% | 296%
AR Y | 231 | 6670 | 1708 150.0
Z | 298 | 7191 | 18.51 150.0
10389. | B4-QAM Wavatarm, 40 MH: X | 345 | 6723 | 1593 | 000 1500 | $20% | +98%
ARA Y | 3432 | 6640 | 1538 | 150,0
| Z | 347 | 6748 | 16.06 150.0
10414- | WLAN CCOF, B4-0AM, 40MHz X | 4m g5G2 | 1558 | 000 | 1500 | #37% | £96%
AAA Y | 464 | 8521 | 1532 150.0
[ 7T 472 | 6575 | 1564 150.0 B

Note: For details on UID parameters see Appendix

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

A The uncanainties of Mo 207 2 do nat affsct the E* figtd unomrainty inslde TSL (sée Poge 5}
: Numérical inesnzation paramater; uncetalnty not redLire.

uumﬂnairm i, letmrminisd using the man deviatinn from [ingar esponst applying rectangulor distrinution and i ixprassed for the squam of ihe
Fiashd wikluier,

Casttificatn Mo EX3-7577_Feb20 Page 3 of 22



EX30V4- SN:7ETT

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7577

February 3, 2020

Sensor Model Parameters
|’_— c1 c2 a ™o T2 13 T4 T5 ™ |
L {F v msNV* | ms\V" ms L V!
X 37.3 275.86 3501 0.44 0.00 5.06 1.02 018 101
Y 37.2 202 B0 26.55 7.00 0.00 5.08 0,00 037 1.01
Z 373 273.69 3451 | 873 0,00 5.07 1.18 0.18 101 |
Other Probe Parameters
Sensor Arrangement Triangular |
Cﬂhnbctm_‘ Angle (") 1278
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dhisabled
Probe Cverall Length 337 mm
Probe Body Diamedar 10 mm
Tip Length 9 mm
Tip Diamatar 2.5 mm
Probe Tip to Sensor X Calibration Foint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe 1ip to Sensor Z Calibration Point 1 mm
“Recommeanded Measurement Distance from Surface 14mm I
Cartificate No: EX3-7577_Feb20 Page 4 of 22



EX30V4- SNTSTT Februgry. 3. 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7577

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Canductivity Depth ™ unc
| f(MH2)® | Permittivity” (Sim) " ConvE X | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
750 419 0,89 1010 10.10 10.10 0.67 0,80 +12.0 %
835 415 0,90 9.68 9.6 9.69 0.59 0.83 +12.0 %
900 415 .97 9.40 9.40 9.40 0.56 0.80 £ 120 %
1750 401 1.37 8.62 8.62 B8.62 0.40 0.86 +12.0 %
| 1900 40.0 1.40 8.34 8,34 8.34 (.28 .86 £ 120 %
2000 40.0 1.40 g.24 B.24 8.24 0.37 086 | +12.0%
2300 395 1.67 7.99 7.99 7.99 0.27 0.86 120 %
2450 39.2 1.80 7.80 7.80 7.80 0.39 0.90 £120%
2600 39.0 1.96 7.51 7.51 7.51 040 | 080 | £120%
3300 38.2 2. 7.1 7.11 7.11 0.30 1.35 + 140 %
3500 378 2.91 6.83 6.83 5.83 030 | 135 £14.0%
3700 377 3.12 6.45 6.45 6.45 0.30 135 | £140%
3900 37.5 332 .20 6.20 6.20 0,35 160 | £140%
4100 37.2 3.53 6.00 6,00 6.00 0.35 160 | £14.0%
5250 359 4.74 5.14 5.14 5.14 0.40 180 | +140%
5600 5.5 5.07 4.56 4,56 4.56 0.40 180 | +140%
5750 354 522 478 4.78 478 0.40 180 | £140% |

£ Frequoncy vilidity sbove 300 MHz of £ 100 MHz only applien for TASY yi 4 and highar (see Page 2} alss s rosiricted to = 50 MHz. The
uncdrainty is 1he B5S of the ConvF uncertaitily &t calibration treguency nd the uncerainty for the indicatud frequancy band, Frequency wilidity
etow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 10, 64, 128, 150 and 220 MHz respectively. Validity of GonvE azsasmed at
B MHz i 4-8 MHz. and ConvF assessed at 13 MHz s 9-19 MHz Above 5 GiHz frequahcy validity can be extended 1o £ 110 MHz

" At frequencies up 1o & GHz. the validity of tsaus parametars (& and o) can be iekied o £ 10% |1 Hgid compensation formule i appied 1o
maasured SAR valigs. Tha uncermply |8 the HSS of e Convi unositainty lor indicatied targel tesue paramatam.

& alphn/Depth are determined duing cabbration SPEAG wamants st the rematiing Heviation due 10 the boundary afipct nfior compansibon |5
plways less than & 1% for frequancies below 3 Giblz anid Delow = 2% for Irequenches betweon 3-6 Gz at any distanca largar than Ml the probe Hp
digmoter from the Boundsy

Cartificate No: EX3-7577_Feb2l Page 5 of 22



EX30DV4- SNTETT

Fabruary 3, 2020

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

1.14

09

Frequehcy response (normalized)

10

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cartificale Mo: EX3-7577_Feb20 Pags 6 of 22



EXI0DVE- SN.7STT Febriuary 3, 2020

Receiving Pattern (¢), 9 =0°

=600 MHz TEM =1800 MHz.R22
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Uncertainty of Axial Isotropy Assessmenl: + 0.5% (k=2)
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ExaDVa- SMNISTT

Dynamic Range f(SARnead)
(TEM cell , fouu= 1900 MH2)
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Uncertainty of Linearity Assessment: +0.6% (k=2)

103
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ExXaDVd4—- SN:THTT Febroary 3, 2020

Conversion Factor Assessment

{ = 835 MHz WGELS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF)

L]

Deviation from Isotropy in Liquid
Error (o, §), f =900 MHz

s 3 8

40 <08 06 L4 02 00 0.2 04 0.6 1k 1.0

Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
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EX30V4— SNTSTY

Appendix: Modulation Calibration Parameters

Febiuaty 3, 2020

[ UiD I Communication System Name Group [ PAR une"
I (dB) (k=2}
0 oW CW 0.00 | £4.7% |
10010 | GAA_ | SAR Validation (Square, 100ms, 10ms) | Tast | 1609 | £96%
[ 10011_| CAB_| UMTS-FDD (WCDMA) WCDMA 201 | £96%
10012 | GAB | IEEE B02.11b W;F—‘n 24 GHz (DSSS, 1 Mbps WLAN 187 | £968% |
10013 | GAB | IEEE 802.11 -OFDM. 0 M WLAN 946 | +9.6 % |
10021 _| DAC_| GSM-FDD LTDI"."IA GMSK [GSM | 9438 | $86%
10023 | DAC | GPRS-FDD [TOMA, r:.ms_— GSM 857 | 2186% |
10024 | DAC | GPRS-FDD{TOMA, AMSK_TN 0-1, GSM 656 | $96%
10025 | DAC | EDGE-FDD{TDMA, BPSK TN O GSM 1282 | +96%
10026 | DAC | EDGE-FOD (TDMA, BPSK, TN 0-] GSM__ | 955 | +86%
10027 | DAC | GPRS-FDD (TOMA GMSK, TN - GSM 480 | +186%
(10028 | DAC | GPRS-FODL(TOMA GMEK TN 0-1-2- ey GEM 355 | 108% |
10028 | DAC | EDCGE-FD A_BPSK. TN 0-1-2 GSM 778 | +96'%
40030 | CAA | IEEE 802 15.1 Blustooth (GFSK, DM | ey Biletooth 530 | +96%
10031 | CAA | IEEE 802151 Blustooth (GFSK, DHQ ~ | Bluetoath | 187 | +96%
10032 | CAA | IEEE 802.15.1 Blugiooth (GESK, DHS, Blugetooth 1.16_| +96% |
10033 | CAA_| IEEE 802 15,1 Blustooth [PU4-DOPS Bluetoolh 774 | £90% |
10034 CAA | IEEE BD2. 15 1 Bluetsoth [(PU4-DOFSK, DHJI Biuulmth 453 s 8.6 %
10035 CAA | IEEE ! BOZ. 1.1_1_§iuulc.lulh (PI/4-DOFPSK, OH5) | Blugtooth A83 + 8.6 %
10036 | CAA | IEEE 802.15.1 Biuetooth (8-DPSK, DH1) Bluslouth 801 | 296%
10037 | GAA | |EEE 802 15,1 Blua SK,_DH3 | Blustooth 477 | +96%
10038 | CAM_| IEEE B02.15.1 Bluetooth Es DPSK. DH§= Bluatooth 410 | 298%
10038 | CAB | GOMAZ2000 (1xRTT RC1 ; ~ | COMA2000 | 457 | £96%
10042 | CAB | 1S54 /1S-136 FD AMPS 778 | :96%
10044 | GAA | IS91/EIAITIA-553 FDD (FOMA, FM) AMPS D00 | :896%
70048 | GAA | DECT (1DD, TOMA/EOM. GFSK, Full Sol, 24 LQFCT 1380 | +96%
10049 | CAA | DECT (TDD, TDMAFDM, GFSK, Double Slot) ECT 1079 | 296%
70066 | CAA | UMTS-TDD (TD-SCOMA, 1.28 Mcps) TD-SCOMA_| 1101 | 296
10058 | DAC | EDGE-FDO(TDMA & TN 0-1-2-3 GSM 652 | +96%
10068 | CAB | IEEE B02. 11b WiFi 2 4 GHz (USSS. 2 | WLAN 212 | +96%
10060 | CAB | IEEE 802 11b WIF| 2 4 GHz (DSSS, 5.5 Mbp WLAN 283 | +868%
10061 | CAB | IEEE 802.11b WiF) 2.4 GHz (DSSS. 11 Mbps) WLAN 360 | +90%
10062 | GAC | IEEE 802 11alh WiFi 5 GHz (OFDM, & Mbps] WLAN 868 | t96%
10063 | CAC | |EEE 802 11aih WiFi 5 GHz (OFDM, 9 Mbg WLAN 863 | +06%
10064 | CAC | IEEE 802 11am WiFi § GHz (OFDM. 12 Mbps | WLAN 909 | +96%
10065 | CAC | [EEE 802 11ah WIFi 5 GHz ;anM 18 Mbips) WLAN 900 | +86%
10066 | CAC | IEEE B02.11alh WiFi 5 WLAN 938 | +96%
10067 | CAC | IEEE B02 11a/h WiFi 5 GHz (C WLAN 1012 | +96%
10068 | CAC | IEEE 802 11am WiFi 5 GHaz | WLAN 1024 | t96%
10068 | CAC | IEEE 802 11alh WiFi S GHz [OFDM WLAN 1056 | +9.6%
10071 | CAB | IEEE 802.11 i 2 4 GHr (DSSSIOFOM, 9 Mb WLAN 983 | 188%
10072 _| CAB | IEEE 8021 2 WLAN g62 | +98%
10073 | CAB | IEEE 0% 11g WIEL 2 4 GHz (DSSS/OFDM. 18 Mbps, WLAN 894 @ :BB%
10074 | CAB | IEEE 802 110 WiFi 2.4 GHz (DSSS/OFDM. 24 Mbps) WLAN 1030 | £96%
10075 | CAB | IEEE 802 11g WIFI 2 4 GHy (OSSSIOFOM, 30 MNP WLAN 1077 | £96% |
10076 | CAB | IEEE 802 M@M&E&— WLAN 1094 | +8.6%
10077 | CAB | JEEE BO2 11g Wi OFDM. 54 Mbps WLAN 1100 | +88% |
10081 | CAB_| COMA2000 (1xRTT, RCS COMAZOO0 | 387 | +88% |
10082 CAB | I5-54 /15-136 R TINT FURLR ullrate) AMPS 4.17 + 0.6 %
10090 | DAC | GPRS-FOD (TDMA. GMSK. TN 0-4) GSM 650 | +96%
10087 | CAB_| UMTS-FOD (HSDPA] __ WCDMA 308 | +96%
10098 | CAB_| UMTS-FDD (HSUPA, Subtest 2) WCDMA 358 | +96% |
10098 | DAC | EDGE-FDO _HPSK. TN 04 GSM §55 | t98%
10100 | CAE | LTE-FDD (SC-FDMA_100% BB, 20 MRZL G LTE-FDOD 567 | +t98%
10101 | CAE | LTE-FDD (SC- FDMA, 100% BB, 20 MHz_ 16-QAM LTEFDD | 642 | +98%
10102 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz. §4-0QAM) LTE-FDD 660 | +96%
70108 | CAG | L¥E-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-TOD_ 929 | +96%
10104 | CAG | LTE-TODASCEDMA_ Hz_ 16-QAM) LTE-TDD o097 | +96%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 20 MHz, 64-QAM) LTE-TDD 1001 | £96%
10108 | CAG [ LTE-FDD {SC-FDMA, 100% RB, 10 MHz, QPSK] LTE-FDD | 5B0 | £96%
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10108 | CAG | LTE-FDD (SC-FOMA, 100% RB. 10 MHz, 16-QAM) LTE-FDD 643 | +96%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz. GPSK) LTE-FRD 575 | +B8%
10111 | CAG | LTE-FDD (SC-FOMA, 100% RB, 5 MHz. 16-QAM) \.TE-FDD 644 | 06 %
10112 | CAG | LTE-FDD (SC-FDMA,_100% RB, 10 MHz, 84-QAM) LTE-FOD 658 | +90%
10113 | CAG | LTE-FDD (SC.FDMA, 100% RB, 5§ MHz, 64-QAM) LTE-FDD 662 | +968%
10114 | CAC | IEEE 802 11n (HT Greenfieid, 13.5 Mbps, BPSK) WLAN 810 | +96%
10115 | CAC | IEEE 802 11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN B46 | +86%
10116 | CAC | IEEE 802 11n (HT Greenfisld. 135 Mbps. 64-QAM) WLAN 815 | +08%
10117 | CAC | IEEE B0O2.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN BOT | £06%
10118 | CAC | IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 85 | 206%
10119 | CAC | IEEE B02.11n (HT Mixed, 135 Mbps, B4-QAM) WLAN 813 | 108 %
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz. 16-QAM) LTE-FDD 649 | +96%
10141 | CAE | LTE-FDD (SC-FOMA, 100% RB, 156 MHz, 64-QAM) LTE-FDD 65 | £t86%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RE, 3 MHz. QPSK) LTE-FDD 573 | £96%
10143 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 635 | +98%
10144 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FOD 665 | +06%
10145 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 576 | +0.6%
10946 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz. 16-GAM) LTE-FDD 641 | 196 %
10147 | CAF | LTE-FDD (SC-FDMA, 100% RB. 1.4 MHz. 64-QAM) LTE-FDD 672 | 296%
10149 | CAE | LTE-FDD (SC-FDMA_ 50% RB_20 MHz. 16-0AM) LTE-FDD 642 | +0E%
10160 Cﬁi_fm LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 84-QAM) LTE-FDD 660 | +98%
10151 LTE-TDD {SC-FOMA, 50% RB, 20 MHz, QPSK) LTE-TDD 628 | :96%
10152 !:As LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-0AN] LTE-TDD B892 | 296%
10153 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-0AM) LTE-TDD 1005 | 2986%
10154 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 575 | +98%
10165 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FDD 643 | +96%
10156 | CAG | LTE-FDD (SC-FOMA, 50'% RB, 5 MHz, OPSK) LTE-FDD 578 | 286%
10157 | CAG | LTE-FDD (BC-FDMA, 50 RB, 5§ MHz, 16-QAM) LTE-FDD 640 | +06%
101658 | CAG | LTE-FDD (8C-FDMA. 50% RB, 10 MHz. B4-QAM) LTE-FDD 662 | +06%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 654-QAM) LTE-FDD B56 | +06%
10160 | CAE | LTE-FDD (SCFOMA. 50% RB, 15 MHz, QPSK) LTE-FDD 582 | +96%
10161 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz. 16-QAM) LTE-FDD 641 | 206%
10162 | CAE | LTE-FDD (SC-FOMA, 50% RB, 15 MHz, 64-0AM) LTE-FDD 658 | +66%
10166 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, OPSK] LTE-FDD 5468 | £96%
10167 | CAF | LTE-FDD (SC-FDMA_ 50% RB, 1 4 MHz. 16-QAM) LTE-FDD 621 | :96%
10168 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz  64-0AM) LTE-FOD 670 | +06%
10169 | CAE | LTE-FDD {SC-FOMA, 1 RB. 20 MHz, QPSK) LTE-FDD 571 | 206%
10170 | CAE | L.TE-FDO (SC-FOMA, | RB, 20 MHz. _16-QAM) LTE-FDD 6.52 | +906%
10171 | AAE | LTE-FDD (SC-FOMA. 1 RB, 20 MHz, 64-0AM) LTE-FOD 645 | +96%
0172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, OPSK) LTE-TDD 921 | 296 %
10173 | CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 16-QAM) LTE-TDD 948 | 296 %
10174 | CAG | LTE-TDD (SC-FDMA, 1 RB. 20 MHz. 64-QAM) LTE-TDD 1028 | +98%
10176 | CAG | LTE.-FDD (SC-FDMA, 1 RB, 10 MHz. QPSK) LTE-FDD 572 | 186%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz. 16-QAM) LTE-FDD 652 | +96%
10177 [ CAl | LTE-FDD (SC-FDMA, 1 RB, 5 MHz. QPSK) LTE-FDD 573 | +068%
10178 | CAG | LTE-FDD {SC-FDMA._ 1 RB. § MHz. 16-QAM) LTE-FDD 652 | +08%
10179 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 54-QAM] LTE-FDD B850 | +98%
10180 | CAG | LTE-FDD (SC-FOMA, | RB, 5 MHz, 63-QAM) LTE-FOD 650 | :96%
10181 | CAE | LTE-FDD (SC-FOMA_1 RB, 15 MHz. QPSK) LTE-FOD 572 | :88%
10182 | CAE | LTE-FDD (SC-FOMA, 1 RE 15 MHz. 16-QAM) LTE-FDO 652 | 108%
10183 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz. 64-QAM) LTE-FDD 650 | :087%
10184 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz. QPSK] LTE-FDD 573 | :86%
10185 | CAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 16-QAM) LTE-FOD 651 | 296%
10186 | AAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 64-GAM) LTE-FDD 650 | +08%
10187 | CAF | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, QOPSK) LTE-FOO 573 | +96%
10188 | GAF | LTE-FDOD (SC-FOMA. 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 652 | +06%
10189 | AAF | LTE-FDO (SC-FOMA, 1 RB, 1.4 MHz, 64-QAM) LTE-FDD 650 | +06%
10183 | CAC | IEEE 802 11n (HT Greenfield, 6.5 Mbps, BPSK) WLAN BDS | 206 %
10184 | CAC | IEEE BDZ 11n (HT Greenfinld, 39 Mbps, 16-0AM) WLAN 812 | +06%
101956 | CAC | IEEE 802.11n (HT Greeniield. 65 Mbps, 64-QAM) WLAN B31 [ 106%
10196 | CAC | IEEE BOZ 11n (HT Mixed, 6.5 Mbps. BPSK) WLAN BI0 [ 2968%
10197 | CAC | IEEE 802 11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 813 | +66% |
10198 | CAC | JEEE 802 11n {HT Mixed, 65 Mbps, 64-QAM) WLAN 827 | 206% |
10218 | CAC | |EEE BOZ 11n (HT Mixad, 7.2 Mbps, BPSK) WLAN B03 | 196%
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j0220 | CAC | IEEE 802.11n 3 . 16-0AM WLAN 813 | +96% |
[ 10221 | CAC | IEEE 802.11n -;_HTMmd 72.2 Mbps, 64-QAM) WLAN 827 | +96%
10222 | CAGC | |EEE 802 11n (HT Mixed, 15 BPSK WLAN 806 | +06%
10223 | CAC | IEEE 802 11n (H1 Mixed, 90 Mbps, 16-QA WLAN B4B | +96%
10224 | CAC | /EEE 802.11n | WLAN HoA | t96%
10225 | CAB | UMTS-FDOD {H% WCDMA 597 | +868%
10226 | GAB [ LTE-TDD (SC-FO ) LTE-TDD 848 | 296% |
| 10227 | CAB | LTE-TDD -:5(:4=um 1 RB, 1.8 MHz 64-0AM) LTETBD | 1026 | +96%
10228 | CAB 1RE, 1.4 MHz QPSK) LTE-TOD 922 | 198%
10229 | CAD e TOD (SC-FDMA_1 RB. 3 MHz_ 16:QA8 LTE-TOD 548 | +06% |
10230 | CAD | LTE-TRD (SC-FOMA, 1 RB, 3 MHz 64-0AM) TE-TOD 1025 | +96%
10231 | GAD | LTE-1DD (SC-FOMA, 1 BB, 3 MHz, QPSK] LTE-TDD 019 | +96% |
10232 | GAG_| LIE-TOD (SC-FDMA 1 BB, S5 MHz 16 QAM) LTE-TDD 948 | $96%
10233 | CAG | LIETOD(SCEDMA_1 RB. 5 MHz, 64-QAM) LTE-TDD 1025 | 498%
10234 | CAG | LTE-TDD (SC-FDMA. 1 R8. 5 MHz, QPSK) LTE-TDD 921 | +96%
10235 | CAG | LTE-TDD (SC-FOMA, 1RB_10 MHz_16-QAM) LTE-TDD p48 | +86% |
10236 | CAG | LTE-TDD (SE-FDMA. 1 RB, 10 MHz, 84-0AM) LTE-TDD 1025 | 296 % |
10237 | CAG | LTE-TDD (SC-EDMA 1 RB, 10 MHz QPSK) LTE-TOD 921 | £96% |
10238 | CAF | LTE-TOD {SC-FDMA_ 1 RE, 15 MHz_ 16-QAM) LTE-TOD 948 | +08%
10238 | CAF | LTE-TDD (SC-FDMA. 1 RB, 15 15 MHz. 64 -QAM] LTE-TDD 1025 | +96% |
10240 | GAF_| LTE-TDD (SC-EDMA_ QPSK) LTE-TDD 821 | 296%
10241 | CAB mﬁcﬂwﬂﬂ 14 MHz. 16-0AM) LTE-TRD gpz | 298%
10247 | CAB | LTETDD (SC-EOMA_50% RB. 1.4 MHz, 84-QAM) LTE-TDD aps | 96 %
10243 | CAB | LTE-TDD (SC-FDMA, 50% E&_LA_MW__ LTE-TDD 946 | +08%
10244 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QA LTE-TOD 1006 | +86%
10245 | CAD | LTE-TDD (SG-FDMA. 50% RB, 3 MHz, 64-QAM) LTE-TDD 1006 | +96%
10246 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TOD 530 | £98%
10247 | CAG | LTE-TDD (SC-FDMA, 50 MHz, 16-QAM LTE-TCID 991 | 296%
10348 | CAG | LTE-TDD (SC-FDMA, 5C B4-0AM] LTE-TDD 1006 | £9.6%
10249 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz. QPSK) LTE-TDD 920 | +86'%
10250 | GAG mun_;scm 50%, BB, 10 MHz_ 16-QAM) LTE-TDD 81 | :96%
10261 | CAG 10 MHz__B4-C0AM] LTE-TDD 10.17 | :96%
10252 | CAG LTE TOD qsc.mm 10 MHr, OPSK) LTE-TOD 924 | +96%
10253 | CAF 5 BB_15 MHz, 16-0AM LTE-TDD 690 | :96%
10254 | GAF | LTE-TDD (SC: "FOMA, 0% RB_15 MHz._54-0AM) LTE-TRD 1014 | £96%
10255 | CAF | LTE-T0D (SC-FDMA. 50% RB, 15 MHz, QPSK) LTE-TRD 620 | +96%
10256 | CAB | LIE-TDD (SC-FOMA 100% RE 16-QAM| LTE-TLD 996 | +96%
10257 | CAB | LTE-TDD (SC-FDOMA, 100% BB, 1.4 MHz, B4-QAM) LTE-TDD 1008 | +06%
10258 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD 934 | :96%
10258 | CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 16-0AM) LTE-TDD 668 | +06%
10260 T CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 64-QAM) LTE-TDD 997 | +96%
10261 | CAD | LTE-TDO.(SC-FDMA_100% RB, 3 MHz, QPSK) LTE-TDD 924 | +98%
10262 | CAG | LTE-TDD (SC-FDMA, 100% RB_5 MHz 16-QAM) LTE-TDD 963 | +06% |
10263 | CAG | LTE-TDD (SC-FDMA, 100% RE, 5 MHz. 64-QAM) LTE-TDD 10,06 | +96%
10264 | CAG | LTE-TDD (SC-FOMA_ QPSK} ITETDD | 923 | $+96%
10266 | CAG | LTE-TDD (SC-FDMA. 100% RB. 10 MHz _16-QAM) LTETDD | 992 | +98%
10266 | CAG | LTE-TDD (SC-FDMA, 100% RB. 10 MHz, 64-QAM) LTE-TDD 1007 | +86%
10267 | CAG | LTE-TDD (SC-FDMA, 100% R8. 10 MHz, QPSK) LTE-TOD 630 | +96%
10268 | GAF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 18-QAM) LTE-TDD 1006 | +96%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB 15 MHz, 64 QAM) LTE-TDD 1013 | +98%
10270 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-TDD 958 | +96%
10274 | CAB | UMTS-FDD (HSUPA_Sublest 5, 3GPE Reld. 10) WEDMA 487 | :86%
| 10275 | CAB UMTS-EDD (HSUPA_ Subiest 5 IGPP Relld) WCDMA 3186 | +96%
10277 | CAA | PHS (OPSK) PHS 1181 | +96% |
10278 | CAA_| PHS (OPSK, BW 884MHz, Rolloff 0.5) PHS 1181 [ +86%
10278 | CAA | PHS (QPSK, BW 884MHz. Rolioff 0.38) PH 4218 | +0.6%
10280 | AAB | CDMAZ000, RC1, SO55, Full Rats COMAZ000 | 381 | #96%
10281 | AAB | COMAZO00, RC3, SO55, Full Rate COMAZ000 | 346 | +96%
10292 | AAB | COMA2000, RC3, 5032, Full Rate COMAZ000 | 3239 | 198%
10253 | AAB | GDMAZ00D, RC3, SO3, Full Ralg COMA2000 | 350 | +96%
10295 | AAB | CDMAZ000, RC1, SO3,_ 18 COMAZDOD | 1248 | +96%
10287 | AAD | LTE-FDD (SC- FOMA, 50'% RB, 2 2n MMz, ; LTE-FDD 581 | 288%
10298 | AAD WE%MMSM LTE-FOD 572 | +968%
10208 | AAD | LTE-FDD {SC-FDMA, 50% BB, 3 MHz, 16-QAM) LTE-FOID 630 | +96%
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[ 10300 | AAD | LTE-FDD (SC-FDMA,_50% RB_3 MHz_| LTE-FDD 660 | +96% |
10301 | AAA | EEE 802 16n WIMAX (78 18 | fms_10MHz OPSK _PUSC. WIMAX 1203 | +96%
10302 | AAA | IEEE B02 1686 WIMAX (20:18, 5ms, 10MHz, QPSK, PUSC. 3 GTRL | WIMAX 1257 | 296 %

[ | Eymiboig ) )
10303 | AAA WIMAX 1252 | :96%

{10304 | AAA | (EEE 807 1 B@__ﬁﬂ WiMAX (2018 "rms_lﬂMH.i—E-l-D-ﬂ.M—EUSC_ WIMAX {166 | £96%
105 | AAA | IEEE 802 16e WIMAX (3115, 10ms, 10MHz, B40AM, PUSC. 15 WIMAX 1524 | £96 % |
I syinbols) o | I
10306 | AAA | IEEE BOZ.162 WIMAX (2918, 10ms, 10MHz, B40AM. PUSC. 18 WIMAX 14,67 | £9.6 %

. | Symibols -

10307 | AAA | IEEE HHWHL QPSK, PUSC. 18 WIMAX 1448 | 196 %
- symibats .  L———
10308 | AAA | IEEE A0 . o 150AM BUSC) WIMAX 1446 | 9.6 5
10308 | AAA | IEEE 802 166 WIMAX (2918, 10ms. 10MHz T6CAM, AMC 233, 18 | WiMAX 1458 | £96% |
mbols |
10310 | AAA Mm QPSK, AMC 2x3, 18 | WIMAX 1457 | +96%
10311 | AAD | LTE- - LTE-FDD 606 | 06 % |
10313 | AAA | iDEN 13 iDEN 1051 | 296% |
10318 | AAA | IDEN 16 IDEN 1348 [ + 98 %
10315 | AAB | IEEE BOZ 11b WiFi2 4 WLAN 1.7 | 29.6% |
10316 | AAB | [EEE 802 119 WiFi 2 4 GHy (ERP. .| WLAN 836 | +96%
10317 | AAC | IEEE 802.11a WiF) 5 GHz (OF | WLAN 836 | sa8%
10352 | AAA | Pulse Wavelorm (200Hz_10" Geferic 1000 | +96% |
10353 AN | Pulse Wavelormn (200Hz 20% | Gengric B.89 + # 0.6
| 10354 | AAA | Pulse Wavalonn (200Hz_ 40% Genaric 388 | £98%
D HE AAA | Pulie Wavelorm {dﬂﬂljz._&ﬂﬁ—_ Ganerig 222 | +98% |
| 10356 | AAA | Pulse Waveform 200Hz 80% Genaric 007 | +08% |
II]SH' L AAS | OPSKE Wavelorm, 1 MH: Genario 510 | +96%
10388 | AAA | OPSK Wavetorm, 10 MHz Genaric 522 | :88%
10386 | AAA | B4-0AM Waveform. 100 kHz Generic 627 | 206%
10398 | AAA | B4 (.MM Wﬂ\fElell'l'l"l 40 MHz Crennuc 827 | 186%
10400 | AAD WLAN BA7 | +96%
10401 | AAD It WLAN 860 | 96 %

' mauz_'_aﬁ;_t_;_ IEEE 802 11ac WiFi (BOM WLAN 853 | 1806 %

| 10403 | AAB | CDMAZOD0 (1xEV-DO. Rev. 0 g ﬂ_ COMAZG00 178 + 96 % |

10404 | AAB | COMA2000 (1xEV-DD. Ry A COMAZ000 | 377 | +86%
10406 | AAB | COMA2000, RC3, S032, EGW m COMAZ000 | 527 | +06%
10410 | AAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz. QPSK. UL LTE-TOD 782 | :96%

| Subframe=234789 = B )

10414 | AAA | WILAN CCDF, 64-QAM. 40MFz Ganeric BS54 | +06%

| 10415 | IEEE 802.11b Wi WiFi 2 4 GH. WLAN 154 | +06%
10416 823 | +06 %

10417 | : 821 | +06%
10418 AAA IEEE B2 1 143 WIFI 24 GHz (DSS5-0FDM, b Mlirl:ls 9"391.?- duty oycls, | WLAN B 14 + 06

Long preambule S |
10418 | AAA | IEEE 8D2.1 W Mbps, 99pc duty cycle, | WLAN 819 | £t96%
| Short preambule I |
| 10422 | AAB | IEEE 802 1 1111I—MK} WLAN 832 | +96% |

10423 | AAB | [EEE 802 11n (HT Greenliaid 433 Nibps 16.0AN WLAN 847 | +0.6% |
10424 IEEE B0Z 11n (HT Greenfield, 72 72.2 Mirs, B4-OAN oy WLAN B40 | +86%

| 10425 | AAB | IEEE B2 11n r . _WLAN B41 | +96 %
1426 | IEEE 802,110 (MT Graenfield, 90 Mhps. 1ﬁ Qﬁ.M} WLAN BAS | +96% |
10427 || IEEE 802 1Mﬂd_ WLAN 8l | +96% |
10430 | LTE-FOD (OFDMA_S MHz E-TM 3 1__ LTE-FDD 828 | +86%
10431 | AAD | LTE-FDD (OFDMA 10 MHz T3 | gy LTE-FDD B38 | =96%
10432 | AAC | LTE-FDD (OFDMA 15 MHz E-TM 3 1 LTE-FDD 834 | +096%
10433 | AAC [T Qm@wu— LTE-FDD Bad4 | +086%
10434 | AAA 251 Model 1, €4 DI WEDMA 860 | £98%
10436 | AAF LTE-TDD TH2 | 296%

= E:thlTrEm'l—E |
10447 | AAD | LTE-FDD tqwlmﬁ; [LTEFDD | 756 | £06%

10448 | AAD | LTE-FDD (OFDMA_ 10 MHZ_E-TM 3 1_Clippin 44%) LTE-FDD 753 | 298%
10449 | AAC | LTE-FDD (OFDMA. 15 MHz E-Thi 41, Cliping 44%) LTE-FDD 751 | 296%
10450 | AAC | LTE FDD (QFDMA, 20 MHz, E-TM 3.1, Clipping 44%) [LTE-FOD | 748 | +96% |
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0451 | AAA | W-CDMA (BS Test Modal 1, 54 DPCH, Clipping 44%) WCDMA 750 | £96%

10453 | AAD | Validation (Square. 10ms. 1ms) Test 1000 | t96%

10456 | AAB | IEEE 802 11ac WIF (160MHe 64-0AM, B9pc duty eycla) WLAN 863 | £06%

10457 | AAA, | UMTS-FDD (DC-HSDPA) WODMA §B2 | +9B%

10458 | AAA | COMA2000 (1¥EV-DO, Rev. B, 2 camiers) COMAZ2000 | 655 | <06%

10458 | AAA | COMAZ000 (1xEV-DO, Ruv. B, 3 carrors) CONMAZDOD | B25 | :96%

104680 | AAA | UMTS-FOD (WCDMA. AMR) WCDMA 238 | +06%

10461 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, OPSK. UL LTE-TDD 782 | t36%
Subframe=234.7.88)

10462 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. 16-0AM, UL LTE-TDD BAD | £96%
Subirame=2.34,7.8.9) -

10463 | ARB | LTE-TDD (SC-FOMA, 1 RE, 1,4 MHz, 64-0AM, LIL LTE-TDD 8506 | t96%
Subframe=2.34,7,8.8) Ml

10464 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz QFSK, UL LTE-TDD 782 | +896%
Sutiframe=2,3.4,7.8.9}

10465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MMz, 16-0AM, LIL LTE-TDD B32 | t98%
Subframe=2 3.4.7.8.8) -

10466 | AAG | LTE-TDD (SC-FDMA. 1 RB, 3 MHz. 64-0AM, UL LTE-TOD B57 | £96%

(. Subframe=2,34,7.89)

10467 | AAF | LTE-TDD (SG-FOMA, 1 RB, 5 MHz, OPSK, UL LTE-TDD 782 | +968%
Sublrame=2 3.4 7,8:4)

i0468 | AAF | LTE-TDD (SC-FDMA. 1 RB, 5 MHz, 16-QAM, UL LTE-TDD 832 | :t96%
Subframe=2.3,4,7.8.9)

10468 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz. 64-QAM, UL LTE-TOD B56 | 9B%
Subframe=2.3.4.7.0.9)

10470 LTE-TDD (SC-FDMA, 1 RB, 10 MHz. QPSK, UL LTE-TDD THZ | 296 %
Subframe=2,34.7.8 9] N

10471 | AAE | LTE-TDD [SC-FOMA_ 1 RB. 10 MHz, 16-0AM, UL LTE- TR 832 | :96%
Subframa=2,3.4,7,8.9)

10472 | AAF | LTE-TDD (GC-FOMA, 1 RB, 10 MHz, 64-QAM, UL LTE-TQID HG67 | z96%
Subframe=2.3.4.7.8.9) —

10473 | AAE | LTE-TDD (SC-FOMA. 1 RB, 15 MHz. OPSK, UL LTE-1DD 782 | t96%
Subframe=2.34,7.8.9)

10a74 | ARE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 16-QAM, UL LTE-TRD Baz | =96%
Subframe=23.4,7 8 9)

10475 | ARE | LTE-TDD (SC-FOMA. 1 RB. 15 MHz. 64-QAM, L, LTETDD BS7 | £96%
Subframe=2,3.4,7,8.9)

10477 | ARF | LTE-TDD (SC-FOMA, 1 RB, 20 Mz, 16-0AM, UL LTE-TRD B3z | t9B%
Subframe=234,7 8.9 -

5478 | AAF | LTE-TDD [SC-FDMA, 1 RB, 20 MHz, 64-0AM, UL LTE-TDD 857 | £9.6%
Subframe=2 3.4,7,8.9) _

70470 | AAB | LTE-TDD (SC-FDMA, 50% R, 1.4 MHz, QPSK. UL LTE-TDD 774 | £96%
Subframe=2 3.4,7 8.9) I

{0480 | AAB | LTE-TDD (SC-FOMA, 50% RB. 1.4 MHz. 16-0AM, LIL LTE-TOD B1E | +96%
Subframe=2,3,4.7.8.9)

10481 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz. 84-QAM, UL LTE-TDD BA5 | t98%
Subfmme=2 34,7 88

T0aB2 | AAC | LTE-TDD (SGC-FDMA, 50% RB. 3 MHz, QPSK, UL LTE-TDD 771 | 286%
Sutdrames2,3.4.7.89)

10483 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz. 16-QAM, UL LTE-TDR B30 | 298%
Subframe=2.3.4,7.8.9) -

10484 | AAC | LTE-TDD (SGC-FDMA, 50% RB, 3 MHz, 84-0AM, UL LTE-TDD BAT | 28E6%
Subframe=2,3,4.7,6.9)

10485 | AAF | LTE-TDD (SC-FOMA, 50'% RB, 5 MHz, OPSK, UL LTE-TOD 7650 | t96%
Subframe=2.3.4.7.8.8)

10486 LTE-TDD (SC-FOMA, 50% RB, 5 MHz. 16-QAM, UL LTE-TDD BaB | 85BN
Subframe=2.3.4.7.8.9)

10487 | AAF | LTE-TDD (SC-FDMA, 50% RB. 5 MHz 64-QAM. UL LTE-TRD BED | =96%
Subframe=2,34T88)

10488 LTE-TDD (SC-FOMA, 50 RB, 10 MHz, QPSK, UL LTE-TDD 770 | =96 %
Sublrame=2,3.4.7 8.9)

10488 | AAF | LTE-TDD (S5C-FDMA, 50% RB, 10 MHz. 16-QAM, UL LTE-TOD B3l | +9B%
Subframe=2.34.7.89)

10480 | AAF | LTE-TOD (SC-FOMA, 50% RB, 10 MHz, 84-QAM, UL LTE-TDD 854 | t86%
Subframe=2,3.4.7.8.9)
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10491 | AAE | LTE-TDD (SC-FDMA, 50% BB, 15 MHz, QPSK, UL LTE-TDD 7.74 ] +96%
Bublrames=234.7 8 9)
10482 | AAE | LTE-TDD (SC-FDMA, 50% RB_ 15 MHz, 16-QAM, UL LTE-TDD B41 | +96%
Subframe=234.788)
10493 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 63-QAM, UL LTE-TDD 855 | +96%
Subframe=2.3.4,7 8.9}
10484 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. QPSK, UL LTE-TDD T74 | 296 %
Subframe=2.3.4.7,8.9
10495 | AAF | LTE-TOD (SC-FOMA, 50% RB. 20 MHz. 16-QAM, UL LTE-TDD B37 | 196%
Sublrame=23.4.7 8.49) B
10486 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL LTE-TDD B5E | 206%
Subframe=2,3,4.7.0.9)
10487 | AAB | LTE-TDD {SC-FOMA, 100% RB. 1.4 MHz, OPSK, UL LTE-TDD 767 | +D6%
Subframe=234.7.8.4)
10498 | AAB | LTE-TDD (SC-FDMA, 100% BB, 1.4 MHz. 10-C3AM. UL LTE-TOD B4 | +D6%
Subframe=2,3.4.7,8.9) —
10493 | AAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz. 63-0AM. UL LTE-TDD BBE | tDE%
Subframe=2.3.4.7.8.9) =
10500 | AAC | LTE-TDD {SC-FOMA, 100% RB, 3 MHz. QPSK_ UL LTE-TDD 767 | t86%
Subframe=2,3.4,7.8 8 =t
10501 | AAC | LTE-TDD (SC-FOMA, 100% RB, 3 MHz. 16-QAM. LIL LTE-TDD 844 | 206 %
Subframe=2 34 7 B.9)
10502 | AAC | LTE-TDD (SC-FOMA_ 100% RB_ 3 MHz. 64-0AM. LIL LTE-TOD 852 | t96%
Subframe=2 3.4.7.8.8)
10503 | AAF | LTE-TDD (SC-FDMA, 100% HB, 5 MHz, GPSHK. UL LTE-TDD 772 [ t96%
(i _| Subframe=2 34.7.8,9)
10504 | AAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz. 16-QAM, UL LTE-TOD B3 | t96%
Sublrame=2,34.7.8 9) o
10505 | AAF | LTE-TDD (SC-FOMA, 100% RE, 5 MHz, 64-QAM, UL LTE-TDD 854 | £86%
Subframe=2.3.4,7.8.9)
10606 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK. UL LTE-TDD 774 | t9B%
Sublrame=234.789) o
10507 | AAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, 16-QAM, UL LTE-TDD B38 | +BE%N
- Sublrame=2,3.4.7.8,8)
10508 | AAF | LTE-TDD (SC-FOMA, 100% RB. 10 MHz, 64-OAM, UL LTE-TDD B55 | t96%
' Suplrame=2,3.4,7 8.9
10509 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, GPSK, UL LTE-TDO 789 | 206 %
Subframe=2.3.4 7.8.6) )
10510 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz. 16-GAM, UL LTE-TOD 848 | 206 %
Sublrame=234.7 B9}
10511 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz. 64-GAM, UL LTE-TDD BS1 | 286 %
Subframe=2,3.4.7.8.4)
10612 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz QPSK. UL LTE-TOD 774 | :98%
Subframe=2.3 4,7 8,9) —
10513 | AAF | LTE-TDD [SC-FOMA. 100% RB, 20 MHz. 16-QAM, UL LTE-TDD BA4Z | 206%
Sublrame=2.3,4,7.8.8)
10518 | AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MiHz. 64-0AM, UL LTE-TDD Bds | 206 %
Subframe=2.3,4,7 8.9) ]
10515 | AAA | IEEE 802 11b WiF| 2.4 GHz (OSSS_ 2 Mbps, S9pc duly cydie) WLAN 158 | :06%
10516 | AAA | IEEE 802 11 WiFi 2 4 GHz (DSSS. 5.5 Mbps, SGpe duly cycle) WLAN 1.57 | +96%
10517 | AAA | IEEE B0Z 11b WiFi 2.4 GHz (DSSS, 11 Mbps. 99pc duly cycln) WLAN 158 | +06%
10518 | AAB | IEEE BO2 11am WiFi 5 GHz (OFDM, 9 Mups, 99pc duty cycis) WLAN 823 1 196%
10519 | AAB | IEEE 802 11a/h WIFi 5 GHz (OFOM, 12 Mbps.98pc duty cycin) WILAN B3 | +BB%
10520 | AAB | IEEE 802.11a/h WIFi 5 GHz (OFDM, 18 Mbps, 99pc duty cycie) WLAN 612 | 186 %
10521 | AAB | IEEE BOZ 11am Wik 5 GHz (OF DM, 24 Mbps, 89pc duty cycls) WLAN 797 | 196%
10522 | AMAB | IEEE B02 | 1aih WiFi 5 GHz (OFDM, 36 Mbps, B8pc duty cycin) WLAN BA5 | +96% |
10523 | AMB | IEEE 802.17alh WiFi 5 GHz (OFDIM, 48 Mbps, 99pc duty cycia) WLAN 608 | +96%
10524 | AAB | IEEE 802.11a/h WiFl § GHz (OFDM, 54 Mbps, 99ac duty cycha) WLAN B27T | 256%
10825 | AAB | IEEE 802 11ac WiFi (20MHz, MCS0, 99pc duty eyciel WLAM B36 | +96%
10526 | AAB | IEEE 802 11ac WiFi (20MHz, MCS1, 989pc duty cycie) WLAN B42 | t06%
10527 | AAB | IEEE 802 11ac WIFi (20MHz, MCS2. d ) WLAN B21 | +08%
10628 | AAB | IEEE B0Z 11ac Wikl (20MHz, MCS3. Qaric duty cyile) WLAN B3E | +B6%
10529 | AAB | IEEE BOZ 11ac WIFI (20MHz, MCS4, 88pc duty cycie) WLAN 836 | 06%
10531 | AAB | IEEE 802 11ac WiF) (20MHz, MCSE, 99pc duly cyde) WLAN 843 | t06 %
10532 | AAB | IEEE 802 11ac WiFi (20MHz, MCS7, 99pc duty cycle) WLAN 829 | +96%
10533 | AAB | IEEE B02.11ac WIFi (20MHz, MCS8, 99pe duty cycls) WLAN 838 | 8%
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10534 | AAB | IEEE BO2 11acWIEL cycle WLAN §45 | +88%
10535 | AAB | IEEE BOZ 11ac WiFi - duty cycle N 845 | +96%
10536 | AAB | IEEE B02.11ac WiFi (A0MHz SACSD 90pc duly CYOIB] ey WLAN B32 | +96%
10637 | AAB | IEEE 80211 WIELUOMHy MES3 9000 QUlY OV ey WLAN B44 | +9B%
10538 | AAB | IEEE 802 11ac WIFi (40MHz MCS4 900C OUly CYOle WLAN B54 | +06% |
10540 | AAB | IEEE B0Z 11ac Wik [40MHz MCSE. 99pc duty cydle WLAN B39 | :06% |
10541 | AAB | IEEE 802 11ac WIELAOMEZ MCS7, 9000 QUL CY I ey WLAN 845 | +96%
10542 | AAB_FIEEEBO2 11ac WIEL duily cycle WLAN _ 865 | +96%
10543 | AAE | IEEE B0Z 11ac WiFl W%MJ_ WLAN g65 | 2968%
10644 | AAB | IEEE 802 11ac WIFL WLAN 847 | +868%
10545 | AAB | IEEE 802.11ac m&muw:tz_uc_s_J_j:_ﬂgu duty syclap WLAN B55 | £96%
10546 | AAB | \EEE BOZ 11ac WiFi (B0MHz MCS2 99nc duty cyclel WILAN B35 | +06%
10647 | AAB | |EEE BOZ 11ac WIEL dul WLAN R4S | +96%
106548 | AAB | |EEE 602 11ac WiFL(BOMHZ MCS4, 99pc duty wﬁa} WLAN B37 | +86% |
10850 | AAB | JEEE 802.11ac WIEL WLAN B38 | 106%
10551 | AAB | JEEE BO2 11ac WIEL(BOMFz MCST. 98pc duty t:yt:lﬂ': WLAN 850 | 206%
0552 | AAB | JEEE B02.118c Wi (AOMHZ, MCS8, 8900 UlY YUty WLAN B4Z | £96% )
10553 | AAB | IEEE B02.11ac WiFi wimmmgg]__ WLAN 645 | 298%
10564 | AAC | IEEE BOZ 11ac WiFl (160MHz, MCS0, 89pc duly cycla) WLAN B48 | 296%
10555 | AAC | IEEE 802 11ac WIEL(I60MHz MCS1, 9dpc duty cycln) WLAN B47T | $08%
10556 | AAC | JEEE B02.11ac WIEL(160MHz MCS2._98pc du!y' cycle) WLAN 850 | :86%
10657 | AAC | IEEE B02 1Tac Wik cle WLAN 852 | +86%
10558 | AAC | IEEE BO2 11ac Wikl wm cycin) WLAN 561 | +06%
10560 | AAC | IEEE 802 11ac Wiks (1E0MHz, MCS6, 99p0 duly Eycie) WLAN 873 | 206%
10661 | AAC \EEE 802 11ac WIEL(1 C57. 98po duty cycha) WLAN 856 | +98%
10662 | AAC | IEEE BOZ11ac WiEL(160MHz MCS8, 99pc duty cycde) WLAN 869 | +86%
10563 | AAG | |EEE B0Z.11ac WIFLLIEOMHz MCSS, 99pc duty cycle) WLAN a7y | £98%
10564 | AAA | IEEE B02.11g WiFI 2 4 GHz (DSS5-OFDM, 8 Mbps. 99pc duty WLAN B25 | t96%
cychtl
0585 | AMA | IEEE BO02 110 WIFI 2.4 GHz (DSSS-OFDM. 12 Mbps, 99pc duty WLAN 845 | 96 %
cyclal
0566 | AAA | IEEE 802 11g Wi 2.4 GHz (DSSS-OFDM. 16 Mbps, 89pc duty WLAN #13 | t986%
cycle)
o567 | AAA | IEEE B02 11 WiFi 24 GHz (DSSS-OFDM, 24 Mbps, Stipe duty WLAN 800 | t36%
cyche)
J0568 | AAA | IEEE AD2 11g WiFi 2.4 GHz (DSSS-0FDM, 36 Mbps, 99pc duly WLAN B37 | +tB6%
cyclal)
10568 | AAA | IEEE BOZ 11 WiFi 24 GHz (DSSS-OFDM, 48 Mbps; 99pc duty WLAN 8.10 +96%
cycle)
0570 | ARA | IEEE BO2.11g WiFi 2.4 GHz {DSSS-OFDM, 54 Mbps, 89pc duly WLAN B30 | +8.86%
cyclo)
10571 | AAA | IEEE 802 11b WiFi 2.4 GHz (OSSS, 1 Mbps. 90pc duty cycle) WLAN 199 | 196%
10572 | AAA_| [EEE 802  11b WIE) 2.4 GHz (DSSS 2 Mbps, 80pc duty cycls) WLAN 180 | +98%
10573 | AAA | IEEE B02 11b WIFi 2.4 GHz (DSSS 5 5 Mbps, 90pc duty cycle) WLAN 198 | +96%
10574 | AAA | [EEE 802 11bWiFi 24 GHz (DSSS, 11 Mbps, 80pc duly cycis) WLAN 188 | +96%
16575 | AAA | IEEE BOZ 11g WiF| 2 4 GHz {DSSS-OFDM, 6 Mtps, S0pc duty WLAN B53 | £96%
oycli)
105786 | AAA | IEEE 802 11 WiFl 2 4 GHz (DSSS-OFDM. 8 Mbps, B0pc duty WLAN AB0 | +08%
oyclal
0577 | AAA | IEEE BOZ 11g Wik 2 4 GHz (D555-OFDM, 12 Mbps, 80pc duty WLAN B70 | :88%
cycle)
16578 | AAA | IEEE B02.11g WiFi 2 4 GHz (DS55-OFDM, 18 Mbps, 80pa duty WLAN B4 | +96%
cyla)
10578 | AAA | IEEE 802.11g Wi 2 4 GHz (DSSS-OFDM, 24 Mtips, S0pc duty WLAN B36 | 2868%
L cycle)
10580 | AAA | |EEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 38 Mbps, B0po duty WLAN 876 | +86%
cycla)
10681 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps. 90pc duty WLAN B35 | t08%
cycle)
T0ER2 | AAA | IEEE BOZ 11y Wil 2.4 GHz (DSSS-OFDM, 54 Mbps, Blpc duly WLAN 867 | tBEB%
cycie)
10585 | AAB | IEEE BOZ 11/ WiFl 5 GHe(0e M 6 Mibps 9000 duly Cyoip] WLAN BES | $96%
10684 | AAB | IEEE B02.11a/h WiF| 5 GHe (OFDM, 8 Mbps. S0pc duty Gycis) WLAN BB0 | 496%
10585 | AAB | IEEE 802 11a/h WIFi 5 GHz (OFDM. 12 Mbps, 80pc duty cycle} WLAN 870 | +96%
10586 | AAB | IEEE BOZ 11ah WiFi 5 GHz (OFDM, 18 Mbps, 90pc duty cycle) WLAN 845 | £56% |
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