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]
30.00 57556000 GHz —27.168 db
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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.




BFaE T o LA,

Dipole Verification Data> D2450V2, serial no. 924
2450MHz - Head

B ETwE

2450MHz — Body
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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
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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



..i%‘iﬁ@ In-Collaboration with
&77L s peag
e CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000dB [FL]
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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]
50.00
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10. 00
0.000
-10. 00

i 1
-20. 00

-30.00
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~50,00 '
J}m 511 smith (R+jx) scale 1.000u [F1 pell
51  5.2500000 GHz 50.314 0 -9.4158 0 3.219

5 5.6000000 GHz 58.136 0 -7.1538 Q 3.
3 5.7500000 GHz 53.485 0 -7.6562 Q d
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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
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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




BT A

<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

—— ™ . === way s R

5250MHz - Body
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5600MHz - Head

- .

5600MHz - Body

=T = e AT L [
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5750MHz - Head

5750MHz - Body
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Object 'DAE4-SN:1437

Calibration Procedure(s)

Gallraion Procedure for the Data Acaisiton Electonics.
oAy R e

Calibration date: "No\lémbiéff 192019 i

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S!). 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 ; Functlon

Calibrated by: Yu "Zohkgyinvg e SAR Test Engmeer

Approved by: QiDianyuan ' SAR Project Leader

issued: November 21, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z19-60436 Page 2 of 3
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1L.8SB = 61nVv, full range = Ao, +3mV

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

X Y

Calibration Factors

Z

403.634 + 0.15% (k=2)

404.056 % 0.15% (k=2)

High Range 404.110 + 0.15% (k=2)
Low Range 3.95185 + 0.7% (k=2) | 3.93955 £ 0.7% (k=2) 3.90561 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

65°+1°

Certificate No: Z19-60436 Page 3 of 3
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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit |s a delicate, high precision Instrument and equires careful l=aliment by the Usser, Thers ate no
samviceable pariy Insite the DAE. Special attenition shall be glvet! 1o the follewing polnis!

Battery Exchange; The battary cover of the DAEA unit is fixed using a serew, over lighlening the screw may cause
e threads Inside the DAE to wear oul.

Shipping of the DAE: Batore shipping the DAE to SPEAG far calibration, remove the ballenes and pack he DAE
in @n antistatic bag. This antistatic bag shall than be packed Into a larger box or conlaingr which protects thes DAE
from impacts during transportation, Thie package shall ba marked to indicate thal = lragils lrslument is Inside.

E-Stop Fallures: Toush deteclion may be malfunctioning due Lo broken iagnels i the E-slop. Rough handling of
the E-stop may lead lo damage of these niagnets, Touch and collision errors are often caused by dust and dirl
accumulated in the E-stop. To prevent E-slop fallure; \Me cuslomer shall always mount the probe fo the DAE
carelully and kesp the DAE unit In a nan-dusty anvironment if nol used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SFEAG resarves the
right to charge for any repair especially f rough unprofessional handling caused the defecl.

DASY Configuration Files: Since Ihe exacl values of the DAE Inpul resislances, as measured during the
calibration procadure of a DAE unil, are not used by the DASY software, a nominal value of 200 MOhm Is given In
the conesponding conliguration fils,

Important Note:
Warranty and calibration Is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Aveld any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The sama care shall be used when
disconnecting the probe from the DAE.

TN_EH190308AE DAE4.docx 07.03.2019
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ciient  Sportan Cuiificate No: DAEA-1210_Jul20
|CALIBR&TION CERTIFICATE

Cibject DAE4 - SD 000 D04 BM - SN 1210

Calibritlion procathrais) QA CAL-0B.v30

Calibration procedure for the data acquisilion electronics (DAE)

Calbrabon date: Jduly 27, 2020

This ealibration cetificate documants Ihe tmceability to national standards, which realize (he phyaical unils ol msasursenis {S1).
The misasuraments and Ihe dneerainliss with conficsnee ottty are givien on (ho fallawing pages and ane par of e cedilicats

All ealibralions have besn condustsd i the closed labemtory facilty: envimnmant temporature (22 + 3)°C and humidity < 70%

Callbrndinn Eoutpmant weed (METE orifical lor calftration)

Prirmary Standands (10 f ] Cal Dale (Carificats No.) Sohsduled Collbratlon
Kelihley Multimeter Type 2004 SN: 0810278 03-Sep19 (No:25049) Sop-20

Saountary Standards 10 7 Check Date (in hotme) Sehadiled Chack
Autn DAE Calitwalion Uit 5E UWS 053 AA 1001 0B-Jan-20 {in house chechk) In housea chock: Jam21
Gallbraior Box V2.4 SE LUMS 008 AA 1002 | 09-Jan-20 (in hoogso chieck) In hiise check: Jar-2

Mame Funllon Signat

Calibrated by; Adliian Gahiring Labaratary Tachnlctan K ﬁ
1
&

Approved by: Svan Kihi Depuily Miriager TI '\ ) @J _LLUJ.F (

Issuad: July 27,2020

This calibration certificate shall not be repoduced excapt in full withou wrhitten approval of the tabomloty,
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Glossary
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Swian Calibration Service

Accradimtion No.: SCS 0108

DAE

data acquisition electronics

Connector angle  information used in DASY systemn 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 instrumen! fraceable to national standards. The figure given
corresponds lo 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. Lincertainty is not required.

» The following parameters as documented in the Appendix conlain technical information as a
result from the performance lest and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity al +10% and -10% of
the nominal calibration veltage. Influence of offset voltage is included in this
measurement.

Common mode sensifivity: Influence of a positive or negalive common mode voltage on
the differential measuremant.

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

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

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

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

Input resisiance: Typical value for information: DAE input resistance at the connector,
during Internal auto-zereing and during measurement.

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

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

Certificate No: DAE4-1210_Jui20 Fage 2.0 5



DC Voltage Measurement
ND - Convertar Resolution nominal

High Range: 1L8B = B.ApV, hiltange =  -100...4300 mV
Low Range: 1L88= GinV, ll range = 1., 43mV
DASY measuremen! paramelars: Aulo Zero Time: 3 sec;, Measuilng lime; 3 sec
Calibration Faclors X : § Z
High Range 404.162 + 0.02% (k=2) | 404.982 + 0.02% (k=2) | 405.080 £ 0.02% (k=2)
Low Harlgﬂ 3.880851 + 1,508 (k=2) | 3.99082 £ 1.50% (k=2) | 385059 + 1.50% (k=2)

Conneclor Angle

Connector Angle to he sad in DASY system 60%:1 "

Cenificate No: DAE4-1210_Jul20 Page 30l 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Lineariiy

High Range Reading (uV) Difference (uv) Error (%)
Channel X + Input 1009496.55 {186 0.00
Channel X + Input 2000346 0.,
Channel X = Input -16840.22 2.96 0,01
Channel ¥ + Input 198435.01 -0.81 000
Channel ¥ + Input 20000.50 0,99 -0.00
Channel Y = Input 2000174 (.48 =000
Channel Z + Input 1899893.65 -2.06 0.4
Channel Z + Inpul 2000067 452 -0.00
ChannelZ - Input 20002 17 0.12 0.00
Low Range Reading (V) Differance (V) Error (%)
Channel X + Inpul 2001 .48 004
Channel X + Inpul o2 0,48
Channel X = Input -198,74 0,08 0.04
Channel Y + Input 200111 0.02
Channel ¥ + Input 200.80 -0.24 0,12
Channel ¥ = Input -1949 54 -0.82 0.42
Channs| Z + Input 2000.50 -0.11 -0.01
Channel Z + Input 200.24 -0.82 -0.41
Channel 2 = Input -198 /9 -1.02 0.52
2. Common mode sensitivity
DASY measurament parametars: Aulo Zero Time: 3 sac: Meaasuring time: 3 sec
Common made High Range Low Aangse
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -6.78 -B.80
- 200 10.14 8.29
Channel ¥ 200 -8.84 -8.15
- 200 875 8.46
Channel £ 200 12.20 12.07
- 200 ~1474 -14.25
3. Channel separation _
DASY measuremant parametars: Aulo Zerp Time: 3 sec; Measuring time: 3 sec
Input Yollage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (V)
Channel X 200 - -4.04
Channel ¥ 200 8.386 2.84
Channel Z 200 8.58 -

Catlilicate No: DAE4-1210_Julzn
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4. AD-Converter Values with inputs shorted

DASY measurement patamaters: Auto Zefo Tinle: 3 sec; Measuting lime: 3 sec

High Range (LSE) Low Range (LSB)
Channel X 15961 158523
Channel Y 15842 15701
Channel 2 15867 16122
5. Input Offset Measurement
DASY measuremen| parametars: Aute Zero Tima: 3 sao! Magsuting tiine 3 dec
It 100ALY
Average (uV) min. Offsel (V) | max. Ofiset (uV) Std. ?::;““u"
Chanrel X -0.08 1.7 147 0.dp
Chanrel ¥ ()23 A 0.68 0.40
Channol Z 0,14 .59 |76 0.36
6. Input Offset Current
Nominal Input crouitry offset current on all chanrals: <25
7. Input Resistance (Typical values for infarmatiorn)
Zeroing (KOhm) WMeasuring (MOhm)
Channel X 200 200
Channal Y 20 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical vilues lor irilarmation)
Typical values Alarm Level (VDC)
Supply (+ Veco) +7.8
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by {mA) | Transmitting (mA)
Supply (+ Vee) +0.01 #14:
Supply (- Vee) ~0.01 -8

Certificate Na: DAE4-1210 Juf20
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CALIBRATION CERTIFICATE

Oty

Catitiwndion procedumin)

Caibibration dalie

ES30V3 - SN:3241

QA CAL-01.v8, QA CAL-23.v5, QA CAL-26.v7

Calibration procedure for dosimelric E-fleld probes

May 14, 2020

Calilealion Egquipmeil undd (METE critical for calibeatioh)

This calitention cotdifmnte documents the racrability 1o nationsl standards, which realiza the phiysical units of messgreman (51
Thix measuremintils and the uncopaimties with conhdence protsabibly nre gven on (he foliowng poges amd are porl of o cenilficais

Al calibrations heve bean conductes (0 Ihé cloast labaratory Tacilily. oniviahinatil lempsiatuis (22 £ 3)°C and humidily < 70%

Primaty Standards ] Cal Date [Carificala Mo Sohedlod Caliteation
Paower metar MRP SN: 10a7TH O1-Apr) (No. 217-03100M31071) Apr2
Powar sansor NHP-Z91 S 108244 D1-Apr-20 (Mo 217-03100) Aar-21
Powsar senaor NRP-Z51 SN 103245 1-Apr20 (Na. 217-03101) Apr-21
Referance 20 08 Allanisio: SN CC2552 (20x) 31-har-20 (No. 217:03105) Apr-21
AEA SN: 630 #7-Dee-19 (Mo DAE4EE0_Uaa1y) Urae-20
Refstahcs Probe ES30NV2 SN: 3013 31-Dec-18 (No. ES3-3013_Dec1a) Daoe-20
Secondary Standards 18] Chack Dale (in houss) Schadiled Cheok
 Power melar E44168 SN GBA1203674 Cf-Apr1E (in housa check Jun-18) It touse check. dun-20
Powwer sensar E44124 SN My41daaoar 06-Apr-16 (in hotiss check Jun-18) In howss eheck: Jun-20
Power sinsor E44124 Sh 000110210 06-Apr-16 {in house chack Jun-18) In houge check: Jun-20
RF genssion HP 8640 SN LISIBAZUNTTO0 04-Atey-88 {n house oheck Jun-16) It house check: Jun-20
Metwork Analyzar ESI58A SN USA1080477 31-Mar-14 fin house check Ogl-14) In hiowse check Ook-20
Mams Funactie Signature
Calibrated by: Jdeton Kastratl Labaratory Technician C)E, . (_é
Approved by Kafla Pokavic Technical Manager

-

This ealibrafiin cerificate shall not be reproduced excapt in full without written appoval of the laboratory,

tsmued; May 16, 2020
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Glossary:
TSL Hssue simulating hguid
NORNMx,y.2 sensitivity In free spaco
ConvF sensilivity in TSL / NORMx, v,z
DCP diode complession point
CF crast factor (1/duty_cycls) of the RF sighal
ABCD tiodulation dependunt linszrizalion parameters
Padarization gy p rotation around probe bxis
Paolafization 8 4 ratation around an axls that ls in the plane normal to probe axls (al measurement gentar),
Le., B=01s namal o probe axls
Connactor Angle Infarmation used in DASY syslem to align probe sansor X (o the robol coordinala system

Calibration Is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "|[EEE Recommended Praclice for Determining the Peak Spalial-Averaged Specific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, June 2013

by 1EC 822081, ", "Measuremenl procedure Tor the assessivient of Speciflic Absorplion Rale (SAR) from hand-
held and body-mounited devices used nexl to the ear (frequency range of 300 MHz 1o 6 GHz)', July 2016

) |EC 622008-2, "Procadure to determine the Specific Absorption Rale (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz Lo 6 GHz)", March 2010

d) 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 £ 300 MHz in TEM-cell: 1 > 1800 MHz: R22 waveguide),
MORMx.yz are only intermed)ale values, i.e., the uncerainties of NORMx,y.z does nol affect the E -fiald
uncertainty inside TSL (sea below Canvi).

*  NORM(f)x.y.z = NORMx,y.z * frequency_response (see Frequency Response Charl). This linearization is
Implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the staled uncertainty of ConvF,

= DEPxp.2 DCP are numerleal linearization parameters assessed based an the data of power swieep with TW
signal (no uncertainty required). DCP does nol depend on frequancy nor media.

«  PAR: PAR Is the Peak lo Average Ratlo that is not calibrated bul determined based on the signal
characlerslics

s Axyz Bry2 Cxyz Dxyz VRxyz A B, €, D are numerical linearization parameters assessed based an
the dala of power sweep for specilic modulation signal. The parameters do not depend on frequency nar
media. VR |s the maximum calibration range expressed in RMS voltage across the diode.

*  CaonvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < BDO MHz) and inside waveguide using analylical field distributions based on power
measuremenis for > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close o the boundary. The sensitivity in TSL corresporids
to NORMx,y,z * ConvF- wheraby the uncertainty corresponds to thal given for CanvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

* Spherical Isolropy (3D deviation from isolropy): In a field of low gradients realized using a flat phantom
exposed by a patch antanna.

« Sensor Offsel: The sensor offset corresponds lo the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance requlrad. _

« Connector Angle: The angle Is assessed using the Informatian gained by determining the NORMx (no
uneerlainty raquirad).

Certificate Mo. ES3-3241 May20 Page 2 of 9



ES3DVA — SNi3241

May 14, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Basic Calibration Parametars

Sensor X Sensor Y Sensor Z Une (k=2)
Norm {..Lw&wmﬁ“ 1.16 0.84 111 + 101 %
BCP (mV) 103.3 108.0 103.8
Calibration Results for Modulation Response
uin Commimication Systam Namo A B [» o VR Moz (TS
dB dBVV dB mv dey. (k=2)
0 = ¥ 0.0 (0.0 ; .00 1776 | 233% | =07 %
¥ i (1R in 1608
z 0.0 0.0 ) 173.6

probabilily of approximalely 95%.

The reported uncertainty of measurement Is staled as the standard uncerlainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution

corresponds (o a coverage

* The unceriainien of Norm XY 2 donol affeat (his EX-fisld dncotainly inside TSL [ses P 5}

* Wlumrserical lnsareation pacpmets nncertalngy mol rogulied,

! Unoortainty s determingd osing tha max. devistion fiom Inesr respoisa aplying reclongular disbibullon and & expressad lor the sguare of (e

fheded wnnloge,

Certificate No;, ES3-3241 May20
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ES3OVE- SM:3241

May 14, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Other Probe Parameters

Sansor Armangament Triangular
Connaclor Angte (%) 69
Mechanical Surfage Deteclion Mode anabled
Oplical Suace Detection Mode disabled
Frobe Ovearall Langth 337 min
Prabe Body Diameater 10 rm
Tip Length 10 mir
Tip Diameler 4 mm
Frobe Tip lo Sensor X Calibration Palnt 2 mm
Probe Tip lo Sensor Y Galibration Paint 2mm |
Probe Tip o Sensor Z Calibration Painl 2 mm
Recommanded Measurement Distance from Surface 3 mm

Gertificale No! ES3-3241_May20

Page 4l 9



ES30V3- SN 3241 May 14, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Head Tissue Simulating Media

Relalive Conductivity _ Depth ® Une
f (MHz)® | Parmittivity " (5im)" ConvF X | ComvFY | ConvFZ | Alpha® |  (mm) (k=2) |

750 41.9 0:89 6.45 6:45 6.45 0.80 125 | +120%
835 415 0.80 6.26 .26 6.26 0,60 1.38 +120%
1750 4011 1.37 5.22 522 5.22 0.31 1.81 £120%
1abn 40.0 140 5.04 5.04 5.04 0.48 142 +12.0 %
2000 400 1.40 499 | 499 4.99 0.47 143 | £120%
2300 39.5 1.67 4.81 4.81 481 0.62 1.50 £ 12.0 %
2450 | 392 1.80 454 4.59 4,64 0.56 1.60 £ 12.0 %,
2600 39.0 1.96 4.42 4.42 442 0 66 150 | +120%

* Fraquency viidity obove 300 MHz of £ 100 Mz only applies for BASY v 4 and et (see Page 2, slse i (6 restictsd (o < 57 MiHz. The
upcerginty is the RES of the ConvF uncertainty at calibization [equency and e uncaitdinly for the ndicated fregueney band, Fregusncy vabidily
efow 3K MHz s+ 10, 26, 40, 50 o 70 MHz for ConyF aasessmisnts al 50, 64, 128, 150 and 230 Mz respectivaly, Validity of CorwF assessod ol
fi MHz is-4-8 MHz2, and Convi- assessad al 13 MHz is 9-18 MHz. Above 6 Ghle frsjuiency validily con ba extended o« 110 MHz
" Al frequencies below 3 GHz, the validity of lesue parometars (i and aj can be ralaxed to £ 10% if liguiel compansation farmuls i sppiied 10
meastired SAR valies Al fraijuencien aboie 3 GHz, the vallfily of Ussud pammeters (¢ v o) is restricted to £ 5%, The ungestainty s |he RS3 of
the CorvE uncerainty for indicated targat lesue parsmalers, )
' MlpbaCopih am determined dwing calibmfion. SPEAG warrils thal lhe reminining desdation dus 1o e boundary sffect afier compansation i
abwys lasa than £ 1% for requencias below 3 GHz and balow = 2% for lrequencies belween 3-8 GHz at bny distance larger than hall the froba tip
diametar from w bdundery,

Cerificate Mo, ES3-3241_May20 Pags 5 of 9



ES3DVI- SN:A241 May 14, 2020

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

Frequency resoonse {normalized
=
.
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i i | | | i
I | : i | |
0 A W W | T i Lod 0 Y Y - ! O [ | 1__7.-. [ 1 i
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Uncertainty of Frequency Response of E-field: + 8.3% (k=2)

Cediflcale Mo ES3-3241_ May20) Page 6 of 8



ESIDVA- 5N:3241 May 14, 2020

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22

i
% -
"
- - & h " .
] L
L]
[ ] ] - - L] L ]

Tet X ¥ 2 el J i

I P . S

Error [dE]
II i

= [T SR (R

Foll ]

1@& EEE"EE'LJ llﬂbsfilﬂl.t. }5&'!&}-1

Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)

Celificale No: ES3-3241_ May20 Page 7 of 9



May 14, 2020

ES30V3- SNz

Dynamic Range f(SAR}eaq)
(TEM cell , foa= 1900 MHz)
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Uncertalnty of Linearity Assessment: £ 0.6% (k=2)

Page 8ol 9
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ES3DVI- SN:3241 Mery 14, 2020

Conversion Factor Assessment

=835 MHz. WGLS RB {H_coiw) F=1900 MHz WGLS R22 (H_convE)

Deviation from Isotropy in Liquid
Error (§, 9), f = 900 MHz

<12 08 -0 B4 02 OO0 62 04 05 08 14
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2])

Cerfificale No; ES3-3241_May2d Page 9.of 9
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Client Auden Certificate No: Z20-60166
CALIBRATION CERTIFICAT
Object EX3DV4 - SN : 3826

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

Calibration Procedures for Dosimetric E-field Probes

Calibration date: May 20, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements{Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 18-Jun-19(CTTL, No.J18X05125) Jun-20
Power sensor NRP-Z91 101547 18-Jun-18(CTTL, No.J18X05125) Jun-20
Power sensor NRP-Z81 101548 18-Jun-18(CTTL, No.J18X05125) Jun-20
Reference 10dBAttenuator | 1BN50W-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAftenuator | 1BNS0W-20dB 10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3617 30-Jan-20(SPEAG, No.EX3-3617_Jan20/2) Jan-21
DAE4 SN 1556 4-Feb-20(SPEAG, No.DAE4-1556_Feb20) Feb-21
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 18-Jun-19(CTTL, No.J18X05127) Jun-20
Network Analyzer ES071C MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21

MName Function Signature

Calibrated by: Yu Zongying SAR Test Engineer % }ﬁ.\.’:ﬁt)

Reviewed by: Lin Hao SAR Test Engineer e r}ﬁ Mo

Approved by: Qi Dianyuan SAR Project Leader e

lssued: May 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 220-60166 Page 1 of 9
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Add: Mo.51 Xueyvoan Road, Haidian District. Beljing, 100191, China

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-muil; cttlfgchinatt), com Hitp:swww, clilnattl

Glossary:

TSL tissue simulating liquid

NORMx y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ® @ rotation around prabe axis

Polarization 8 & rotation around an axis that is in the plane normal to probe axis (al measurement center), |

8=0 is normal to prabe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

Methods Applied and Interpretation of Parameters:

o NORMyx, y 2z Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell, f>1800MHz: waveguide).

NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E’ field uncertainty inside TSL (see below ConvF),

o  NORM(fx vz = NORMx y z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

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

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

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

« ConvF and Boundary Effect Parameters. Assessed In flat phantom using E-field {or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF, A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

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

Certificate No:Z20-60166 Page 2 of 9
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:3826

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/I(Vim)*)» 0.48 0.41 0.36 +10.0%
DCP{mV)® 100.2 99.8 103.2

Modulation Calibration Parameters

uUiD Communication A B C D VR UncE
System Name dB dBuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 160.2 +2.7%
Y 0.0 0.0 1.0 141.6
Z 0.0 0.0 1.0 130.8

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

A The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 4).
8 Numerical linearization parameter: uncertainty not required.

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

Certificate No:Z20-60166 Page 3 of'9
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3826

Calibration Parameter Determined in Head Tissue Simulating Media

(e]

f (MHzI® P:::I;uﬂ:i:y : c“"‘:;f::::t’ ConvF X | ConvF Y | ConvF Z | Alpha® E:?::; :':':‘:]'
750 418 0.89 9.37 9.37 937 | 040 | 080 | +12.1%
836 415 0.90 9.12 9.12 912 | 047 | 126 | £121%
900 415 0.97 9.10 9.10 910 | 048 | 1.30 | £121%
1750 401 1.37 7.98 7.98 798 | 049 | 114 | £12.1%
1800 40.0 1.40 7.67 7.67 767 | 022 | 114 | +12.1%
2000 40.0 1.40 7.77 7.77 777 | 024 | 110 | +12.1%
2300 395 167 7.36 7.36 736 | 051 | 073 | £12.1%
2450 39.2 1.80 7.42 712 742 | 053 | 072 | +12.1%
2600 39.0 1.96 6.94 6.94 694 | 045 | 085 | +12.1%
3500 379 2.91 6.62 6.62 662 | 039 | 088 | +13.3%
5250 36.9 471 5.09 5.09 509 | 045 | 1.30 | ~13.3%
5600 365 5.07 4.66 4.66 466 | 045 | 140 | £13.3%
5750 364 5.22 4.68 4.68 468 | 046 | 140 | £13.3%

€ Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2), else it is restrictad to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated

frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively, Above 5 GHz frequency validity can be extended to £ 110 MHz
F At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% i liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of issue parameters (e and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

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

Certificate No:Z20-60166
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.4% (k=2)

Centificate No:Z20-60166 Page 5 of 9
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: =1.2% (k=2)

Certificate No:Z20-601 66
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F: +86-10-62304633-2504

cttligchinattl.com

No.51 Xuevumn Rosd, Haidian District, Beijing, 100191, China

Tel +86-10-62304633-2512
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Dynamic Range f(SARhead)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3826

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 515
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm

Certificate No:Z20-60 166 Page 9 of 9




SPORTON LAB. FCC SAR TeSt Report Report No. : FA081310-01

Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Shenzhen) Inc.
TEL : +86-755-86379589 / FAX : +86-755-86379595 Issued Date : Nov. 23, 2020
FCC ID : IHDT56ZG1 Page E1 of E1 Form version. : 181113



SPORTON LAS.

GSM850

TX Channel
Frequency (MH:
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots.
GPRS 3 Txslots.
GPRS 4 Txslots.
EDGE 1 Tx slot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

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

Band
TX Channel
Rx Channel
Frequency (MHz)

3GPP Rel 99 AMR 12.2Kbps
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-1
3GPP Rel 6 HSDPA Subtest-2
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-4
3GPP Rel DC-HSDPA Subtest-1
3GPPRel8  DC-HSDPA Sublest-2
3GPPRel8  DC-HSDPA Subtest3
3GPPRel8  DC-HSDPA Subtest4
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
3GPP Rel HSUPA Subtest-
3GPP Rel 6 HSUPA Subtest-4
3GPP Rel 6 HSUPA Subtest-5

3GPPRel 7 HSPA+ (16QAM) Subtest-1

Band
TX Channel
Frequency (MHz)
RC1 5055
RC3 SO!

RC3 S032 (F+SCH)
RC3 S032 (+SCH)
RTAP 153.6Kbps
RETAP 4096Bits

Burst Average Power (dBm)
128 189

Tune-up
Limit

Full Power
Frame-Average Power (dBm)
128 189 251
824.2 836.4

Tune-up
Limit

Burst Average Power (dBm)
512
1850.2

Tune-up
Limit
(dBm)

verage Power (dBm)
661 810
1880 1909.8

Tune-up
Limit
(dBm)

WCDMA II
9400
9800 9938
1880 1907.6

Tune-up
Limit
(dBm)

WCDMA IV
1413
1638
1732.6

Tune-up

WCDMA V
4182
4407
836.4

Tune-up
Limit
(dBm)

CDMA BCO
384

848.31

Tune-up
Limit
(dBm)

CDMA BC1
600
1880 1908.75

Tune-up
Limit
(dBm)

CDMA BC10
580
8205

Tune-up
Limit
(dBm)




BPORTON LAB.

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)

64QAM

64QAM

64QAM

64QAM 50

64QAM 100

Channel

Frequency (MHz)
QPsK. 1
QPSK. 1
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (M
QPsK.
QPSK.
QPsK.

LSS BRRR

64QAM
64QAM
64QAM
64QAM
Channel

Band 2 (1900MHz Band)
Part 24E
Power  Power  Power
RBOffset  Low Middle Hi
Ch./Freq. Ch./Freq. Ch./Freq.
18700 18900 19100
1860 1880 1900

Tune-up
limit

(dBm)

18650
1855

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

18607
1850.7

Band 4 (AWS Band)
Part 27L (only on channel required)

BW [MHz] Modulation RBSize  RB Offset

Channel
Frequency (MHz)
QPSK. 1

64QAM
Channel
Frequency (MHz)
QPSK.

Frequency (MHz)
QPsk
apsk

64QAM
64QAM
640AM
64QAM
64QAM
Channel
Frequency (M|
QPSK.
QPSK.
QPsK.
QPSK.
QPSK.
QPSK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Do aaaaaaaaaaaaaaaaaaa

Frequency (MHz)
apsk

S wwe s

o] s [ =] |21 |=

2

®oo~so

H

2

o~=so

BW [MHZ]

Modulation RBSize  RB Offset

Channel

Frequency (MHz)

Frequency (M}
QPSK.

Channel
Frequency (M
QPsk
apsk

Frequency (M}
QPSK.

64QAM

o] s [es] =] |1=] 1= ] e

ol fes] =] =] |=]

° w

Band 5 (Celluar Band)
Part 22H(only on channel required)
Power ower  Power
Low Middle High
/Freq. Ch./Freq. Ch./Freq
20450 | 20525 | 206
829

Tune-up
limit
(dBm)

2

Tune-up.
limit
(dBm)

®oo~ao

®oo~ao

2

o~=ao




BPORTON LAB.

BW [MHz] Modulation ~RB S

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1

16QAM
16QAM
16QAM
640AM
640AM
640AM
640AM 50
640AM 50
640AM 50
640AM 100
Channel
Frequency (MHz)
Qpsk 1
Qpsk 1
Qpsk 1
Qpsk
Qpsk
Qpsk
Qpsk
16QAM
16QAM
16QAM
16QAM
160AM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
Qpsk 1
Qpsk 1
QPsk 1
Qpsk
QPsk
Qpsk
QPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel

Frequency (MHz)

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Band 7 (2600MHz Band)
Part 27

Power Power Power
RBOffset  Low Middle High

Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. fimit

20850 21100 21350  (dBm)
2510 2535 2560

21100
2535

Tun

(dBm)

caaaaaaaaaaa g aaaaaaaa

P
limit

21100
2535

BW [MHz] Modulation ~RB

Channel
Frequency (MHz)
QPSK. 1
QPSK. 1
QPSK.

Frequency (M|
QPsK.

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

Channel

Frequency (M|
QPSK.
QPSK.
QPSK.

P I P

&

Frequency (M|
QPSK.
QPSK.

o] s [ =] =] |=

©

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

o wwe s

o] e [ =] |21 |=

> w

Band 12 (700MHz Low Band)
Part 27F(only on channel required)

Power Power

Pow
e  RBOffset Middle

Ch./Freq. Ch./Freq
23095 23130

7075

Modulation

2

®oo~ao

2

o~=so

23017
699.7

Channel
Frequency (MHz)

160AM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MH2)
QPSK.

QPSK.
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

RBSize RB Offset

Band 13(700MHz Band)
Part 27F
Power Power
Low Middle
ch.

Ch./Freq. Ch./Freq. Ch./Freq




BPORTON LAB.

BW [MHz] Modulation ~RB S

Channel
Frequency (MHz)

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (M
QPsK.
QPSK.
QPsK.
QPSK.
QPsK.
QPSK.
QPsK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Band 14 (700MHz Band)

Power Power Power
RBOffset  Low Middle High

Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. fimit

23330 (dBm)

23305 23330
7905 793

BW [MHz] Modulation ~RB

Channel
Frequency (MHz)
QPSK. 1

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (M|

QPsK.

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

Band 17 (700MHz Band)

Part 27H(only on channel required)

Pow Power  Power
RB Offset Middle High
Ch./Freq. Ch./Freq
23790
710

Tun
I

BW [MHZ]

Modulation  RB Size

Channel
Frequency (MHz)

160AM
16QAM
160AM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)
QPSK.

160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

L8 ~o3888

Frequency (MH:

160AM
16QAM
160AM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)
QPSK.

160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MH:
QPsk

160AM
16QAM
160AM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
apsk

QPSK.
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

P PRI

o] o] o] [ea] =] = =] |

Band 25 (1900MHz Band)
Part 24i
Power  Power
Low Middle
IFreq. Ch./Freq. C
26140 26340
1860 1880

RB Offset

Power
High

h. | Freq
6590

Tune-up

2o

®oo~ao

®oo~ao

2

o~=ao




BPORTON LAB.

BW [MHz] Modulation ~RB S

Channel

Frequency (MHz)

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (M
QPsK.
QPSK.
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (M
QPsK.
QPSK.
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Band 26 for FCC
(only on channel required)
Power  Power
RBOffset  Low Middle
Ch./Freq. Ch./Freq
26765 26865
8215 8315

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)
QPSK. 1

Channel
Frequency (MHz)
QPsK.

Frequency (MHz)
QPsk
apsk

Frequency (M|
QPSK.
QPSK.
QPsK.
QPSK.
QPSK.
QPSK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

caaaaaaaaaaa g aaaaaaaa

Frequency (MHz)
apPsk

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Power

igh
Ch./ Freq

132572
1770

Modulation

132597
17725

132622
1775

2

®oo~ao

2

o~=so

Channel
Frequency (MHz)

160AM

160AM

160AM

160AM

160AM

160AM

160AM

640AM

640AM

640AM

640AM El

640AM 3

640AM 3¢

640AM 75

Channel

Frequency (MH:
QPsk 1
apsk 1

160AM
16QAM
160AM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)
QPSK.

QPSK.
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

RB Size

Tune-up
limit
(dBm)

678

Tune-up.
limit
(dBm)




Band 38(only on channel required) Band 41 (2.6G Band)-PC3 Band 41 (2.6G Band)-PC2
o Power  Power or 2 P P Power
RB RB Offse ow Midde Hontidde Hoh WMHI  Moduation R igh Micde
- BoRet || o 3 o Tune-uplmit MR B Modis ° c ¢ ¢ e
o h./Frea. h.1Frea. oh oh./ Frx q cn
8 (@m @
40185 41400
25495 2
286 | 2266 2
2281 Z 2 o
» 1
» 1
2 2
1
1
2] 2 2
3
o
7
. 21 3
o
g B Tune-up it
: 5 v (68m)
289 | 266 | 2282
285 | 260 | 288 2 o
229 2289
0
2
2 » 1
Z
» 1
2208
1
2 2
2 2
21 3
2
g Tune-uplmit NP r Tuno-uplimit
5 ® v 2 (6Bm) () 3 (6Bm)
2286 2277
2285 2280 2 o 1
2251 28 1
1
» 1 1
2200 1
0 2
7 o 2
0 7 = ? 2
%) 50
2 2
21 3
P v Tune-up it
: 5 (68 2640.30
28 | 210 1 2
287 | 2269 2 o
2288 Z
2151 2]
2193
2181 = !
2189
2192
2201 » 1
2200
5
5
o 2 2
7] "
640AM
2 2
< 21 3
3




SPORTON LAS.

GSM850
TX Channel
Frequency (MH:
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots.
GPRS 3 Txslots.
GPRS 4 Txslots.
EDGE 1 Tx slot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

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

Band
TX Channel
Rx Channel

Frequency (MHz)

3GPP Rel 99
3GPP Rel 99
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 8
3GPP Rel 8
3GPP Rel
3GPP Rel 8
3GPP Rel
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel
3GPP Rel 7

AMR 12.2Kbps
RMC 12.2Kbps
HSDPA Subtest-1
HSDPA Subtest-2

HSDPA Subtest-
HSDPA Subtest-4.
DC-HSDPA Subtest-1
DC-HSDPA Subtest-2
DC-HSDPA Subtest-3
DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2

HSUPA Subtest-
HSUPA Subtest-4.
HSUPA Subtest-5

HSPA+ (16QAM) Subtest-1

Band
TX Channel

Frequency (MHz)
RC1 5055
RC3 SO!

RC3 8032 (F+SCH)

RC3 5032 (+SCH)
RTAP 153.6Kbps

Ri

ETAP 4096Bits

Reduced Power Mode for P-Sensor On

Burst Average Power (dBm)

128
824.2

189

Tune-up
Limit
(dBm)

Frame-Average Power (dBm)

128
824.2

189
836.4

251

Tune-up
Limit

Burst Average Power (dBm)

512

Tune-up
Limit
(dBm)

verage Power
661
1880

r (dBm)
810
1909.8

Tune-up
Limit
(dBm)

WCDMA II
9400
9800
1880

Tune-up
Limit
(dBm)

WCDMA IV
1413
1638
1732.6

Tune-up
Limit
(dBm)

WCDMA V
4182
4407
836.4

Tune-up
Limit
(dBm)

CDMA BCO

848.31

Tune-up
Limit
(dBm)

CDMA BC1
600
1880

Tune-up

Tune-up
Limit
(dBm)




BPORTON LAB.

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)

64QAM

64QAM

64QAM

64QAM 50

64QAM 100

Channel

Frequency (MHz)
QPsK. 1
QPSK. 1
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (M
QPsK.
QPSK.
QPsK.

LSS BRRR

64QAM
64QAM
64QAM
64QAM
Channel

Band 2 (1900MHz Band)
Part 24E
Power  Power  Power
RBOffset  Low Middle Hi
Ch./Freq. Ch./Freq. Ch./Freq.
18700 18900 19100
1860 1880 1900

Tune-up
limit

(dBm)

19125
1902.5

18650
1855

Tune-up
limit
(dBm)

19175
1907.5

Tune-up
limit
(dBm)

18607
1850.7

Band 4 (AWS Band)
Part 27L (only on channel required)

BW [MHz] Modulation RBSize  RB Offset

Channel
Frequency (MHz)
QPSK. 1

64QAM
Channel
Frequency (MHz)
QPSK.

Frequency (MHz)
QPsk
apsk

64QAM
64QAM
640AM
64QAM
64QAM
Channel
Frequency (M|
QPSK.
QPSK.
QPsK.
QPSK.
QPSK.
QPSK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Do aaaaaaaaaaaaaaaaaaa

Frequency (MHz)
apsk

S wwe s

o] s [ =] |21 |=

2

®oo~so

H

2

o~=so

BW [MHZ]

Modulation RBSize  RB Offset

Channel

Frequency (MHz)

Frequency (M}
QPSK.

Channel
Frequency (M
QPsk
apsk

Frequency (M}
QPSK.

64QAM

o] s [es] =] |1=] 1= ] e

ol fes] =] =] |=]

° w

Band 5 (Celluar Band)
Part 22H(only on channel required)
Power ower  Power
Low Middle High
/Freq. Ch./Freq. Ch./Freq
20450 | 20525 | 206
829

Tune-up
limit
(dBm)

2

Tune-up.
limit
(dBm)

®oo~ao

®oo~ao

2

o~=ao




BPORTON LAB.

BW [MHz] Modulation ~RB S

Channel

Frequency (MHz)

QPSK.
QPsK.

64QAM
Channel

1
1

100

Frequency (MHz)

QPsK.
QPSK.
QPsK.

QPSK.
QPsK.
QPSK.
QPsK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (MHz)

1
1
1

Band 7 (2600MHz Band)
Part 27

Power Power
Low

RB Offset Middle

Ch./Freq. Ch./Freq. Ch./Freq.

20850 21100
2510 2535

Power
Hig

21350
2560

Tune-up

limit
(dBm)

21100
2535

Tune-up
limit
(dBm)

21100
2535

BW [MHz] Modulation

Channel

Frequency (MHz)

QPSK.
QPSK.
QPSK.
QPsK.
QPSK.
QPsSK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Channel

Frequency (M|
QPsK.

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

RB Size

1
1

Band 14 (700MHz Band)

Power  Power  Power
RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. limit
23330 (dBm)
793

BW [MHZ]

Modulation  RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM

64QAM

64QAM
Channel

Frequency (MH:

apsk
160AM
160AM
160AM
160AM
160AM
160AM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MH:
QPsk

Channel
Frequency (MHz)
QPSK.

160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

P PRI

o] s |=] =] |21

° w

Band 25 (1900MHz Band)

Part 24i
Power
Low

I Freq
26140
1860

RB Offset

P
Middle High
Ch./Frea. Ch./Freq

40 6590

Power ower

1880

Tune-up
limit
(dBm)

Tune-up.
limit
(dBm)

2

Tune-up.
limit
(dBm)

®oo~ao

®oo~ao

2

o~=ao




BPORTON LAB.

Modulation ~ RB Size

Channel

64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (MH:

64QAM

64QAM

64QAM
Channel

Frequency (MHz)

64QAM
64QAM
64QAM
64QAM

Band 26 for FCC
(only on channel required)
Power

Low

RB Offset

Power

Tune-up
fimit
(dBm)

Tune-up
limit
(dBm)

Tune-up
fimit
(dBm)

Tune-up
limit
(dBm)

Tune-up
fimit
(dBm)

3833383333 33838883888888

Modulation ~ RB Size

Channel
Frequency (MHz)
apsk 1
apsk
apsk
apsk
apsk
apsk
apsk
16QAM
160AM
16QAM
160AM
16QAM
16QAM
16QAM
64QAM
640AM
64QAM

£§88---3888~

-3

QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
64QAM
64QAM
64QAM
640AM
64QAM
640AM
Channel
Frequency (MHz)
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
640AM
64QAM
640AM
64QAM

QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
64QAM
64QAM
64QAM
640AM
64QAM
640AM
Channel
Frequency (MHz)
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM 1
64QAM 1
640AM 1
64QAM 1
64QAM 8
64QAM 8
64QAM 8
64QAM 15
Channel

)

64QAM :
640AM

1
1
1
3
3
3
6
1
1
1
3
3
3
6
1
1
1
3
3
3
6

Band 66

RB Offset

Power
Middle
Ch./ Freq
132322
1745

Power
High
Ch. I Freq
132572
1770

Tune-up
fimit
(dBm)

132622
1775

Tune-up
fimit

131997
17125

°

[

~o

oo

®

°

132657
1778.5

®

®

Tune-up
fimit

°

~ -

oo

B

co~ao

®

2

°

~ -

°




Band 38(only on channel required) Band 41 (2.6G Band)-PC3 Band 41 (2.6G Band)-PC2

o = Power
e o Made 2 WM Moduaion RB Offset =
. G F: G Tune-uplimit  MPR B0 e e |
= . o Ch.  Frea.
(@Bm) (o

Pover Power ower  Power  Power
BW ] RB s LowMidde  Mdde  HgnMicde
T bt ChIFreq. ChIFreq. ChlFrea.

Bm)

an
Tune-up it
COh. I Freq
+ T (emm)

Ghanrel
Frequency (M)
apsi

Ghanrel 3 40185 2 5 41490
549.5 2

Tune-up it

Tune-up it
(o (d8m)

Frequency (M) )

apsk

Tune-up it

Tune-upimit  MPR o Tune-up mit
(dBm) ) e 2 3 (6Bm)

40AM

Tune-up it
(6Br

Tune-up it
) 5

Frequency ( (dBm)

Frequency (M)
apsk




SPORTON LAS.

GSM850
TX Channel
Frequency (MH:
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots.
GPRS 3 Txslots.
GPRS 4 Txslots.
EDGE 1 Tx slot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

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

Band
TX Channel
Rx Channel

Frequency (MHz)

3GPP Rel 99
3GPP Rel 99
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 8
3GPP Rel 8
3GPP Rel
3GPP Rel 8
3GPP Rel
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel
3GPP Rel 7

AMR 12.2Kbps
RMC 12.2Kbps
HSDPA Subtest-1
HSDPA Subtest-2
HSDPA Subtest-
HSDPA Subtest-4.
DC-HSDPA Subtest-1
DC-HSDPA Subtest-2
DC-HSDPA Subtest-3
DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subtest-
HSUPA Subtest-4.
HSUPA Subtest-5
HSPA+ (16QAM) Subtest-1

Band
TX Channel

Frequency (MHz)
RC1 5055
RC3 SO!

RC3 8032 (F+SCH)

RC3 5032 (+SCH)
RTAP 153.6Kbps

Ri

ETAP 4096Bits

Reduced Power Mode for Hotspot On

Burst Average Power (dBm)

128
824.2

189

Tune-up
Limit
(dBm)

Frame-Average Power (dBm)

128
824.2

189
836.4

251

Tune-up
Limit

Burst Average Power (dBm)

512
1850.2

Tune-up
Limit
(dBm)

verage Power
661
1880

r (dBm)
810
1909.8

Tune-up
Limit
(dBm)

WCDMA II
9400
9800
1880

Tune-up
Limit
(dBm)

WCDMA IV
1413
1638
1732.6

Tune-up
Limit
(dBm)

WCDMA V
4182
4407
836.4

Tune-up
Limit
(dBm)

CDMA BCO

848.31

Tune-up
Limit
(dBm)

CDMA BC1
600
1880

Tune-up

Tune-up
Limit
(dBm)




BPORTON LAB.

W [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel

Frequency (MHz)

Channel
Frequency (MHz)

RBOffset  Low Middle
Ch./Freq. Ch./Freq.

18700 18900

1860 1880

Power
High

Ch. / Freq

100

Tune-up
timit
(dBm)

18675
1857.5

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

18615
18515

Tune-up
limit
(dBm)

18607
1850.7

Tune-up
limit
(dBm)

W [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Channel
Frequency (MHz)

640AM
Channel
Frequency (MHz)

640AM
64QAM 12
64QAM 12
64QAM 25
Channel
Frequency (MHz)

Channel
Frequency (MHz)

RB Offset

mwoowsomwoO®aoMmeo

w = o

°

Low Middle

Ch./Freq. Ch./Freq.

20050 20175
17325

Tune-up
limit
(dBm)

20175.16
1732.5

20325

1747.5

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

20385

17535

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

P N P SIIIIN

&

1
1
1
8
8
8

64QAM
Channel

&

Frequency (MHz)

Power
RB Offset Middle High
Ch./Freq. Ch./Freq.
20525 20600
836.5

limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)




BPORTON LAB.

W [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Channel

Frequency (MHz)

Channel
Frequency (MHz)

Power  Power
RB Offset Middle High
Ch. /Freq. Ch. /Freq
21100 2
2535

Tune-up
timit

20825
2507.5

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

W [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPSK 1

Channel

Frequency (MHz)

64QAM
64QAM
64QAM

Band 14 (700MHz Band)

Power  Power
RBOffset  Low Middle
Ch. /Freq. Ch./Freq.

23330

Power
High

Ch. / Freq

Tune-up
limit
(dBm)

23305

790.5

Tune-up
limit
(dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM

64QAM 100
Channel

Frequency (MHz)

64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)

64QAM
64QAM 25
64QAM 25
64QAM 50
Channel
Frequency (MHz)

Channel
Frequency (MHz)

P N P SIIIIN

&

64QAM
64QAM
64QAM
64QAM
Channel

P NN

&

Frequency (MHz)

PSRRI

0] [oa] e =] |2 12|

£

Power  Power
RBOffset  Low Middle
Ch. /Freq. Ch./Freq.
26140 | 26340
1860

Power
High
Ch. I Freq
26590
1905

Tune-up

26115
1857.5

26615
1907.5

Tune-up.
limit
(dBm)

Tune-up
limit
(dBm)

26065
1852.5

26665
19125

Tune-up.
limit
(dBm)

26675
19135

Tune-up
limit
(dBm)

Tune-up.
limit
(dBm)




BPORTON LAB.

Power Power Power
BW [MHz] Modulation RBSize RB Offset Tune-up BW [MHz] Modulation RBSize RB Offset Low liddle High Tune-up
limit Ch. /Freq. Ch./Freq. Ch./Freq it
Channel 26865 (dBm) Channel 132072 322 132572 (dBm)
Frequency (MHz) 8 8315 8 Frequency (MHz) 1720 4 1770
QPsK 1 aPsK
QPsK 1 QPsK
QPsK QPsK
QPsK QPsK
aPsK aPsK
QPsK aPsK
aPsK QPsK
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
64QAM 64QAM
64QAM 64QAM
64QAM 640AM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
Channel 5 9 Tune-up Channel E Tune-up

fimit fimit
(dBm) Ereienoyj(h (dBm)

QPSK
QPsK
QPsK
QPSK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
640AM
64QAM
64QAM
64QAM
64QAM
Channel 26865 Tune-up Channel : Tunep
Timit fimit
Frequency (MHz) 8315 (dBm) Frequency (MHz) (dBm)
QPSK 1 QPSK
QPSK 1 0 QPSK
QPsK QPsk
QPsK QPSK
QPsK QPsk
QPsK QPsk
QPsK QPSk
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
Channel 5 Tune-up Channel E Tune-up

fimit fimit
(dBm) reqency/(MEL) (dBm)

QPsK QPsK
QPsK 8 QPsK
QPsK QPsK
QPsK QPsK
QPsK QPsK
QPsK QPsK
QPsK QPsK
16QAM 16QAM
16QAM 8 3 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
640AM
64QAM
Tune-up Channel 131987 12 TEETD

fimit fimit
(dBm) Frequency (MHz) 17115 (dBm)

QPSK QPSK
QPSK QPSK
QPSK QPSK
QPSK QPSK
QPSK QPSK
QPSK : QPSK
QPSK QPSK
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM : 16QAM
16QAM 16QAM

64QAM 64QAM

64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM : 64QAM
64QAM 64QAM

Channel 131979 13 Tune-up
fimit
(dBm)

Frequency (MHz)
QpsK
Qpsk
QpsK
QpsK
Qpsk
QpPsK
Qpsk
16QAM
16QAM
16QAM
16QAM
16QAM

Frequency (MHz)

Frequency (MHz)

® o

2

®oo~so

2

®oo~so

2

o~so

Frequency (MHz) 1710.7
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM




Band 38(only on channel required) Band 41 (2.6G Band)-PC3 Band 41 (2.6G Band)-PC2
or Power P Power ower
h . Moduation RBOfset  low  LowMdde Hontidde  Hoh

““;;:“‘”“’ "‘1‘; Ch.[Freq Ch/Freq C . Ch/Freg Freg

Ht

Poer  Power
Hi M Moduition
oh./ Fra,

WIMHI  Moduation  RBS:
BW Mz i ° Tune-up it R Tune-up it
7 )

e
(@Bm) )

Ghanrel 0 ot
549.5

Ghanrel
Frequency (M)

Tune-up it Tune-up it
(6Br (d8m)

1
1
1
s
s
s

Tune-up it Tune-up it
(o (d8m)

(@Bm)

40
40

Tune-upimit  MPR Tune-up mit
(d8m) )

Tune-up it
Frequency (MHe) (@Bm) (68m)
apsk




SPORTON LAS.

GSM1900
TX Channel
Frequency (MHz)
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots.

EDGE 1 Txslot
EDGE 2 Tx slots
EDGE 3 Tx

EDGE 4 Tx slots

Band
TX Channel
Rx Channel
Frequency (MHz)

3GPP Rel 99 AMR 12.2Kbps

3GPP Rel

3GPP Rel 6
3GPP Rel

3GPP Rel 6
3GPP Rel 6
3GPP Rel 8
3GPP Rel

3GPP Rel 8
3GPP Rel 8
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 7

RMC 12.2Kbps
HSDPA Subtest-1
HSDPA Subtest-
HSDPA Subtest-3
HSDPA Subtest-4

DC-HSDPA Subte:
DC-HSDPA Subtes!
DC-HSDPA Subte:
DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subtest-3
HSUPA Subtest-4
HSUPA Subtest-5
HSPA+ (16QAM) Subtest-1

RC3 S032 (F+SCH)
RC3 5032 (+SCH)

RETAP 4096Bits

Reduced Power Mode for Handheld On

Burst Average Power (dBm)
512 661 810
1850.2 1880

Tune-up

Frame-Average Power (dBm)
512 661 810
1850.2 1880

Tune-up

Tune-up
Limit
(dBm)

WCDMA IV
1413

Tune-up
Limit
(dBm)

Tune-up
Limit
(dBm)

Tune-up
Limit
(dBm)




BPORTON LAB.

W [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel

Frequency (MHz)

Channel
Frequency (MHz)

RBOffset  Low Middle
Ch./Freq. Ch./Freq.

18700 18900

1860 1880

Tune-up

[
(dBm)

W [MHz]  Modulation

18675
1857.5

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

18615
18515

Tune-up
limit
(dBm)

18607
1850.7

Tune-up
limit
(dBm)

Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Channel
Frequency (MHz)

640AM
Channel
Frequency (MHz)

640AM
64QAM 12
64QAM 12
64QAM 25
Channel
Frequency (MHz)

Channel
Frequency (MHz)

RB Size

Low Middle

Ch./Freq. Ch./Freq.

20050 20175
17325

Tune-up

limit
(dBm)

BW [MHz] Modulation

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

@ wo

w = o

Tune-up
limit
(dBm)

< woo

w = o

< woo

w = o

°

Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Channel
Frequency (MHz)

2!
25
64QAM 50
Channel

Frequency (MHz)

RB Size

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)




BPORTON LAB.

Power Power  Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Middle  High  Tune-up BW [MHz] Modulation RBSize RBOffset  Low iddle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. imit Ch./Freq. Ch./Freq. Ch./Freq
Channel 26140 26340 26590  (dBm) Channel 132072 132322 132572
Frequency (MHz) 1880 9 Frequency (MHz) 1720 45 )
QpPsK 1 apPsK 1
Qpsk 1 apPsK 1
QpsK apPsK 1
QpsK apPsK EY
Qpsk apsK 0
QpsK apPsK 0
QpPsk apPsK 0
16QAM 16QAM 1
16QAM 160AM 1
16QAM 160AM 1
16QAM 16QAM 5
16QAM 160AM
16QAM 160AM
16QAM 160AM
640AM 64QAM
64QAM 64QAM
64QAM 640AM
640AM 640AM
64QAM 640AM
640AM 64QAM
640AM 100 640AM
Channel Tune-up Channel 3232 Tune-up

5 limit fimit
Frequency (MHz) (dBm) Frequency (I (dBm)

QPSK . QPSK
QPsK Y X 5 QPsK
QPSK . QPSK
QPsK . QPSK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
640AM
64QAM
64QAM
64QAM
64QAM
Channel Tune-up Channel 3232 TELET)
— Timit fimit
Frequency (MHz) 910 (dBm) ey (i) (dBm)
aPsK aPsK
QPsK QPsk
QPsK QPSK
QPsK QPSK
QPsK QPSK
QPsK QPSK
QPsK QPSK
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
16QAM 16QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
64QAM 64QAM
640AM 64QAM
640AM 64QAM
Channel Tune-up Channel 3232 TELET)
S fimit fimit
Frequency (MHz) (dBm) Frequency (MHz) (dBm)
aPsK 1 ¥ aPsK
QPSK 1 . . QPsk
QPSK 1 ¥ QPsk
QPsK . QPSK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Tune-up Channel 131987 13232 TELET)

o limit fimit
Frequency (MHz) (dBm) Frequency (MHz) WS (dBm)

QPSK . QPSK
QPSK . . QPSK
QPSK . QPSK
QPsK . QPSK
QPSK . QPSK
QPSK ¥ : QPSK
aPsK ¥ QPsK
16QAM X 16QAM
16QAM X X 16QAM
16QAM I 16QAM
16QAM ¥ 16QAM
16QAM ¥ 16QAM
16QAM ¥ ) 16QAM
16QAM X 16QAM
64QAM X 64QAM
64QAM X X 64QAM
64QAM ¥ 64QAM
64QAM I 64QAM
64QAM ¥ 64QAM
640AM . ) 640AM
64QAM ¥ 64QAM 5
Channel Tune-up. Channel 131979 13232 WIEED
) 0 9143 ‘g:’:‘ Frequency (MHz) 17107 ‘gg‘,‘”
QPSK . 4 QPSK
QPSK . 4 QPSK
QPSK . 4 QPSK
QPSK . : 4 QPSK
QPSK . 4 QPSK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

2!
25
2!

oo

e

@

oo

oo

e

@

oo

oo

e

e

«

® o

2

®oo~so

2

®oo~so

2

o~so




SPORTON LAB.

PCC

Channel Channel

39750
40185
40620
41055
41490
39750
40185
40620

41055
41490
39750
40185
40620
41055
41490

ScC

39948
39987
40422
40857
41292
39948
39987
40422
40857
41292
39948
39987
40422
40857
41292

Modulation

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK

RB Size RB offsel RB Size RB offsel

CA_41C-Class 3
Combination 20MHz+20MHz (100RB+100RB)

Total RB Size Target MPR Level (dB)

Power
Reduction

Full

Measured
Power (dBm)

Tune up Power (dBm)

1 1 0

1 0 0 0 1 0 Full 23.81 25.00
1 0 0 0 1 0 Full 23.82 25.00
1 0 0 0 1 0 Full 23.97 25.00
1 0 0 0 1 0 Full 23.99 25.00
1 0 0 0 1 0 Sensor on 21.76 23.00
1 0 0 0 1 0 Sensor on 21.73 23.00
1 0 0 0 1 0 Sensor on 21.83 23.00
1 0 0 0 1 0 Sensor on 21.89 23.00
1 0 0 0 1 0 Sensor on 21.96 23.00
1 0 0 0 1 0 Hospot on 21.76 23.00
1 0 0 0 1 0 Hospot on 21.73 23.00
1 0 0 0 1 0 Hospot on 21.83 23.00
1 0 0 0 1 0 Hospot on 21.89 23.00
1 0 0 0 1 0 Hospot on 21.96 23.00




SPORTON LAB.

DL CA Full Power

cA PCC Scc Power
Configure Configuration With CA | W/O CA
(BCS) LTE Band B4 ULFred. | i Ghannel|  Mod. UL#RB ULRB || & Band B DLFreq. |y Ghannel| Tx.Power | Tx.Power
(MHz) (MHz) Offset (MHz) (MHz)
(dBm) (dBm)
CA_2A-13A 2 20 1880 18900 QPSK 1 49 13 10 751 5230 22.70 22.80
CA_4A-5A 4 20 1745 20300 QPSK 1 99 5 10 881.5 2525 22.20 22.33
CA_4A-13A 4 20 1745 20300 QPSK 1 99 13 10 751 5230 2221 2233
Inter-Band CA_5A-66A 5 10 829 20450 QPSK 1 49 66 20 2155 66886 22.43 2266
CA_7TA-66A 7 20 2560 21350 QPSK 1 99 66 20 2155 66886 2273 22.90
CA_13A-66A 13 10 782 23230 QPSK 1 25 66 20 2155 66886 22.47 22.60
CA_25A41A 25 20 1880 26340 QPSK 1 49 41 20 2593 40620 22.72 22.84
e CA_41A-41A 41 20 2680 41490 QPSK 1 0 41 5 2498.5 39675 24.00 24.02
nterBand Contiguous CA_5A-5A 5 10 829 20450 QPSK 1 49 5] 5] 8915 2625 22.60 22,66
nter-Ban
o CA 7B 7 15 2557.7 21327 QPSK 1 99 7 5 2687.00 3420 22.83 22.90
ontiguous
CA_66B 66 15 17725 132597 QPSK 1 99 66 5 2188.20 67218 22.37 22.41
3CC
cA PCC scc1 SCc2 Power
Configure Configuration BW UL Freq. UL RB BW DL Freq. BW DL Freq. Wilin@ || Wo ek
(BCS) LTE Band (MHz) (MHz) UL Channel Mod. UL#RB Offset LTE Band (MHz) (MHz) DL Channel | LTE Band (MHz) (MHz) DL Channel | Tx.Power | Tx.Power
(dBm) (dBm)
CA_2A-2A-4A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 4 20 21325 2175 2275 22.80
CA_2A-2A-12A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 12 10 737.5 5095 22.72 22.80
CA_2A-2A-14A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 14 10 763 5330 22.77 22.80
CA_2A-2A-29A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 29 10 7225 9715 22.76 22.80
CA_2A-2A-66A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 66 20 2155 66886 21.74 22.80
CA_2A2A-T1A 2 20 1880 18900 QPSK 1 49 2 5 1987.5 1175 7 20 637 68786 21.72 22.80
CA_2A-4A-4A 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 4 5 21525 2375 2278 22.80
CA_2A-4A-5A 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 5 10 881.5 2525 2275 22.80
CA_2A-4A-TA 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 7 20 2655 3100 22.79 22.80
CA_2A-4A-12A 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 12 10 737.5 5095 22.72 22.80
CA_2A-4A-29A 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 29 10 7225 9715 2273 22.80
CA_2A-4A-T1A 2 20 1880 18900 QPSK 1 49 4 20 21325 2175 7 20 637 68786 22.74 22.80
CA _2A-7A-TA 2 20 1880 18900 QPSK 1 49 7 20 2655 3100 7 5 2687.5 3425 2273 22.80
CA_2A-12A-66A 2 20 1880 18900 QPSK 1 49 12 10 737.5 5095 66 20 2155 66886 22.70 22.80
CA_2A-14A-66A 2 20 1880 18900 QPSK 1 49 14 10 763 5330 66 20 2155 66886 22.74 22.80
CA_2A-66A-66A 2 20 1880 18900 QPSK 1 49 66 20 2155 66886 66 5 2197.5 67311 22.72 22.80
CA_2A-66A-T1A 2 20 1880 18900 QPSK 1 49 66 20 2155 66886 71 20 637 68786 22.72 22.80
nterBand CA_2A5B 2 20 1880 18900 QPSK 1 49 5 10 829 2450 5 10 883.9 2549 2273 22.80
nter-Ban
CA 2A-12B 2 20 1880 18900 QPSK 1 49 12 5 702.8 5048 12 10 740 5120 22.72 22.80
CA_2C-66A 2 20 1880 18900 QPSK 1 49 2 20 1979.8 1098 66 20 2155 66886 22.71 22.80
CA_4A-4A-12A 4 20 1745 20300 QPSK 1 99 4 5 21125 1975 12 10 7375 5095 22.22 22.33
CA_4A-4A-29A 4 20 1745 20300 QPSK 1 99 4 5 21125 1975 29 10 7225 9715 2215 2233
CA_4A4A-TIA 4 20 1745 20300 QPSK 1 99 4 5 21125 1975 71 20 637 68786 22.18 22.33
CA_4ATA-TA 4 20 1745 20300 QPSK 1 99 7 20 2655 3100 7 5 2687.5 3425 2213 2233
CA_4A-7TA-12A 4 20 1745 20300 QPSK 1 99 7 20 2655 3100 12 10 7375 5095 22.11 22.33
CA_5A-7TA-TA 5 10 829 20450 QPSK 1 49 7 20 2630 2850 7 20 2680 3350 22.56 2268
CA 5A-7C 5 10 829 20450 QPSK 1 49 7 20 2655 3100 7 20 2674.8 3208 22.57 22,68
CA_5B-66A 5 10 829 20450 QPSK 1 49 5 10 883.9 2549 66 20 2155 66886 2257 2268
CA_12A-66A-66A 12 10 707.5 23095 QPSK 1 49 66 20 2155 66886 66 5 2197.5 67311 2275 22.81
CA_12A-66C 12 10 707.5 23095 QPSK 1 49 66 20 2155 66886 66 20 2174.8 67084 2273 22.81
CA_14A-66A-66A 14 10 793 23330 QPSK 1 49 66 20 2155 66886 66 5 2197.5 67311 22,68 22.70
CA_25A-25A-26A 25 20 1880 26340 QPSK 1 49 25 5 1992.5 8665 26 5 876.5 8865 22.79 22.84
CA_25A-41C 25 20 1880 26340 QPSK 1 49 41 20 2660.2 41292 41 20 2680 41490 22.80 22.84
CA_41A41C 41 20 2680 41490 QPSK 1 0 41 5 2498.2 39675 41 20 2509.9 39792 23.95 24.02
CA_66A-66A-71A 66 20 1770 132572 QPSK 1 99 66 5 21125 66461 71 20 637 68786 22.35 22.41
CA_66C-71A 66 20 1770 132572 QPSK 1 99 66 20 2189.8 67234 7 20 637 68786 22.36 22.41
Intra-Band ~ Contiguous CA_41D 41 20 2680 41490 QPSK 1 0 41 20 2525.8 39948 41 20 2545.6 40146 23.96 24.02




SPORTON LAS.

Bluetooth BRIEDR

CHO 2402 8.70 8.60 8.60 6.70 6.60 6.50 6.70 6.60 6.50
Bluetooth CH 39 2441 8.10 8.00 8.00 5.70 5.60 5.60 570 5.60 5.60
CH 78 2480 7.60 7.50 7.40 5.70 5.60 5.60 5.70 5.60 5.60

Bluetooth LE v4.0
Channel

CH 00
CH 19
CH 39

Tune-up Limit

Bluetooth LE v5.0

Channel

CH 00
CH 19
CH 39

Tune-up Limit

Frequency
(MHz)

2402
2440
0

Frequency
(MHz)

2402
2440

Average power (dBm)

GFSK

Average power (dBm)

2Mbps




SPORTON LAB.

Full Power

802.11b 1Mbps

2.4GHz WLAN

Channel

Frequency
(MHz)

Ant 1

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11g 6Mbps

1 2462 19.60 21.00
1 2412 19.00 21.00
802.11n-HT20
MCS0 6 2437 19.30 21.00 98.15
1 2462 19.40 21.00

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11a 6Mbps
44 5220 1763 19.50
48 5240 17.99 19.50
36 5180 1767 19.50
R ITED) 40 5200 17.64 19.50
MCS0 97.57
44 5220 17.60 19.50
5.2GHz WLAN
48 5240 17.93 19.50
802.11n-HT40 38 5190 17.68 19.50
‘MCSU 95.15
46 5230 1773 19.50
36 5180 1747 19.00
A 40 5200 17.10 19.00 orr
I 44 5220 17.15 19.00
48 5240 1722 19.00
38 5190 1721 19.00
ViTaO MGsD 958
46 5230 1722 19.00
802.11ac-
Vhira0 nieso 42 5210 17.45 19.00 9178

5GHz WLAN

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802112 6Mops
60 5300 17.61 19.50
64 5320 17.83 19.50
52 5260 17.68 19.50
. 56 5280 17.76 19.50
0zt 420 arsr
60 5300 17.72 19.50
5.3GHz WLAN
o4 5320 17.91 19.50
R 54 5270 17.60 19.50
o 95.15
62 5310 17.68 19.50
52 5260 17.08 19.00
. 56 5280 17.15 19.00
VAT S0 £t
60 5300 17.26 19.00
o4 5320 17.13 19.00
54 5270 17.25 19.00
ViTaO MGsD 958
62 5310 17.16 19.00
802.1Tac-
Wi 58 5290 17.06 19.00 9178

5GHz WLAN

802.11a 6Mbps

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

140 5700 16.18 17.50
5.5GHz WLAN
102 5510 16.32 17.50
802.11n-HT40
e 110 5550 16.42 17.50 95.15
134 5670 16.77 17.50
100 5500 15.66 17.00
116 5580 15.77 17.00
viTzmGso ors7
132 5660 15.66 17.00
140 5700 1574 17.00
102 5510 15.83 17.00
802.11ac-
D 110 5550 1564 17.00 9559
134 5670 15.69 17.00
8oz 11ac. 106 5530 14.15 16..00 9178

VHT80 MCSO

5GHz WLAN

802.11a 6Mbps

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

BRI 165 5825 16.03 1750
151 5755 1512 16.00
B0z r a0 95.15
150 5795 15.44 16.50
149 5745 14.55 16.00
802.11ac-
e ) 157 5785 14.62 16.50 97.57
165 5825 1473 16.50
151 5755 1451 16.00
ViTHO S0 958
159 5795 14.65 16.50
802.11ac. 155 5775 1459 16.00 91.78

VHT80 MCS0




SPORTON LAB.

Reduced Power Mode for Head

802.11b 1Mbps

2.4GHz WLAN

Channel

Frequency
)

Average power
(dBm)

Tune-Up

Limit

Duty Cycle %

" 2462 18.30 19.00
1 2412 15.10 17.00

802.11g 6Mbps. 6 2437 15.70 17.00 99.28
" 2462 15.70 17.00
1 2412 15.20 17.00

502"\1,‘15;;‘.[20 6 2437 15.60 17.00 99.15
" 2462 15.50 17.00




SPORTON LAB.

Reduced Power Mode for Hotspot on

Ant 1

Frequency
)

Average power  Tune-Up
(dBm) Limit

Channel Duty Cycle %

802112 6Mbps
44 5220 0.18 11.00
48 5240 9.50 11.00
36 5180 9.21 11.00
' 40 5200 9.18 11.00
2114120 or
44 5220 9.29 11.00
5.2GHz WLAN
48 5240 951 11.00
; 38 5190 9.32 11.00
sz tn-140 wis
46 5230 9.35 11.00
36 5180 871 1000
802.11ac- 40 5200 868 10.00 e
RLEZORCSD 44 5220 881 10.00 ’
48 5240 8.77 10.00
802.11ac- 38 5190 8.74 10.00 s
GEIEDUED 46 5230 9.17 10.00
302 11ac
VHTE0 MOS0 a2 5210 8.97 10.00 9178

Frequency
(MHz)

Average power
(dBm)

Tune-Up

Channel Limit

Duty Cycle %

802.11a 6Mbps
165 5825 9.12 10.00
149 5745 851 9.50
802.11n-HT20
MCS0 167 5785 8.75 10.00 97.57
5.8GHz WLAN 165 5825 9.08 10.00
802.11n-HT40 ol 5755 8.10 850
MCS0 95.15
159 5795 840 9.00
149 5745 7.51 850
802.11ac-
VHT20 MCSO & 5785 7.69 9.00 o7.57
165 5825 7.93 9.00
802.11ac- 151 5755 7.54 8.50 =
VRIrDMEEY 159 5795 7.80 9.00
802.11ac-
VHT80 MCSO 155 5775 7.57 8.50 91.78




SPORTON LAB.

Reduced Power Mode for Sensor On

Ant 1

Frequency
(MHz)

Average power  Tune-Up

Mode Channel (dBm) Limit

Duty Cycle %

802.11a 6Mbps
44 5220 9.18 11.00
48 5240 9.50 11.00
36 5180 9.21 11.00
" 40 5200 9.18 11.00
CRITE orer
44 5220 9.29 11.00
5.2GHz WLAN
48 5240 951 11.00
. 38 5190 9.32 11.00
021440 sos
46 5230 9.35 11.00
36 5180 8.71 10.00
8024130 40 5200 8.68 10.00 e
VGIEDESD 44 5220 8.81 10.00 ’
48 5240 8.77 10.00
38 5190 8.74 10.00
v:gii; :Aaor’so 95.59
46 5230 9.17 10.00
B02.TTac-
VT80 MOSO 42 5210 8.97 10.00 91.78

Frequency
(MHz)

Average power  Tune-Up

Mode Channel (dBm) T

Duty Cycle %

802.11a 6Mbps
60 5300 934 11.00
64 5320 933 11.00
52 5260 923 11.00
802.11n-HT20 56 5280 9.36 11.00
MCS0 97.57
60 5300 9.24 11.00
5.3GHz WLAN
64 5320 9.44 11.00
802.11n-HT40 &Y 5270 9.44 11.00
MCs0 95.15
62 5310 952 11.00
52 5260 865 10.00
802.11ac- 56 5280 8.76 10.00 o757
pnzohesr 60 5300 882 10.00
64 5320 872 10.00
802.11ac- 54 5270 8.86 10.00 0550
VIR 62 5310 867 10.00
802.T1ac-
VHT80 MCS0 58 5290 859 10.00 91.78

Frequency
(MHz)

Average power  Tune-Up

Mode Channel (dBm) T

Duty Cycle %

802.11a 6Mbps
132 5660 8.90 10.00
140 5700 8.95 10.00
100 5500 8.68 10.00
" 116 5580 8.77 10.00
024120 o757
132 5660 8.71 10.00
140 5700 854 10.00
5.5GHz WLAN
102 5510 8.81 10.00
802.11n-HT40
M 110 5550 9.01 10.00 95.15
134 5670 9.02 10.00
100 5500 8.15 9.00
s 116 5580 8.37 9.00 o7
VD e 132 5660 8.30 9.00
140 5700 8.24 9.00
102 5510 8.31 9.00
802.11ac-
N 110 5550 821 9.00 95.59
134 5670 8.30 9.00
B80Z.TTac-
o 106 5530 854 9.00 9178

Frequency  Averagepower  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11a 6Mbps
165 5825 9.12 10.00
149 5745 851 9.50
802.11n-HT20
MCS0 157 5785 8.75 10.00 97.57
5.8GHz WLAN 165 5825 9.08 10.00
-1 151 5755 8.10 8.50
02140 9515
159 5795 8.40 9.00
149 5745 7.51 8.50
802.11ac-
VHT20 MCS0 157 5785 7.69 9.00 97.57
165 5825 7.93 9.00
802.11ac- 151 5755 7.54 8.50 0559
LMY 159 5795 7.80 9.00
B2 TTac-
VHT80 MCS0 155 5775 7.57 8.50 91.78




SPORTON LAB.

Reduced Power Mode for Handheld On

Ant 1

Frequency
)

Average power  Tune-Up
(dBm) Limit

Mode Channel Duty Cycle %

802.11a 6Mbps
44 5220 15.69 1750
48 5240 15.85 1750
36 5180 1571 1750
' 40 5200 15.64 1750
CRITED o757
44 5220 15.79 1750
5.2GHz WLAN
48 5240 15.86 1750
- 38 5190 15.78 1750
Q02140 o515
46 5230 15.88 1750
36 5180 1521 17.00
R 40 5200 15.16 17.00 o7
VAZD e 44 5220 15.31 17.00 ’
48 5240 1533 17.00
T 38 5190 1526 17.00 s550
REOMCSY 46 5230 15.26 17.00
802 TTac-
e 42 5210 15.47 17.00 91.78

Frequency
(MHz)

Average power  Tune-Up

Mode Channel (dBm) Limit

Duty Cycle %

802.11a 6Mbps
60 5300 15.88 1750
64 5320 15.88 1750
52 5260 1577 1750
802.11n-HT20 56 5280 1576 1750
e o7.57
60 5300 1577 1750
5.3GHz WLAN
64 5320 1591 1750
802.11n-HT40 54 5270 15.82 1750
s 95.15
62 5310 15.92 1750
52 5260 15.10 17.00
8021120 56 5280 15.15 17.00 o7
VD LIEED 60 5300 15.41 17.00
64 5320 1547 17.00
802 11a0- 54 5270 1532 17.00 sss0
RLIIOMESY 62 5310 15.16 17.00
02 TTac-
A 58 5290 1522 17.00 91.78

Frequency
(MHz)

Average power
(dBm)

Tune-Up

Mode Channel Limit

Duty Cycle %

802.11a 6Mbps
132 5660 1421 16.00
140 5700 1441 16.00
100 5500 1421 16.00
802.11n-HT20 116 5580 1422 16.00
s o7.57
132 5660 14.18 16.00
140 5700 14.16 16.00
5.5GHz WLAN
102 5510 1433 16.00
802.11n-HT40
o~ 110 5550 14.48 16.00 95.15
134 5670 14.48 16.00
100 5500 13.66 15.50
802.11a0- 116 5580 13.86 15.50 o7
VD LIEED 132 5660 13.70 15.50
140 5700 13.68 15.50
102 5510 13.83 15.50
802.11ac-
e 110 5550 13.64 15.50 95.59
134 5670 13.85 15.50
B0Z TTac-
T 106 5530 14.12 15.50 91.78

Frequency  Average power
(MHz) [CED)

Tune-Up

Ctans! Limit

Duty Cycle %

802.11a 6Mbps
165 5825 1441 16.00
149 5745 1411 1550
802.11n-HT20
i~ 157 5785 1427 16.00 97.57
5.8GHz WLAN 165 5825 1439 16.00
AT 151 5755 13.60 1450
e 95.15
159 5795 13.97 15.00
149 5745 13.01 1450
802.11ac-
VHT20 MCS0 1567 5785 13.11 15.00 97.57
165 5825 1331 15.00
R 151 5755 13.05 1450 sss0
VEEDLIEED 159 5795 13.15 15.00
02 TTac-
e 155 5775 13.01 1450 91.78




SPORTON LAB.

Reduced Power Mode for Handheld On - Simultaneous
5GHz WLAN

Frequency
(MHz)

Average power  Tune-Up
(dBm) Limit

Channel Duty Cycle %

802.11a 6Mbps
44 5220 14.18 16.00
48 5240 14.42 16.00
36 5180 14.19 16.00
802.11n-HT20 40 5200 14.18 16.00
MCS0 97.57
44 5220 14.18 16.00
5.2GHz WLAN
48 5240 14.42 16.00
g 38 5190 14.36 16.00
802. ,; 1Cnsg1'40 o515
46 5230 14.44 16.00
36 5180 13.66 15.00
802.11ac- 40 5200 13.63 15.00 o
pn2ohcer 44 5220 13.68 15.00
48 5240 13.70 15.00
802.11ac- 38 5190 13.78 15.00 0550
VIR 46 5230 13.67 15.00
802.11ac-
VHTB0 MCSO 42 5210 14.06 15.00 91.78

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

Channel Duty Cycle %

802.11a 6Mbps
_ 56 5280 14.27 16.00
ERITE o1t
60 5300 14.23 16.00
5.3GHz WLAN
64 5320 14.36 16.00
802.41n-HT40 54 5270 14.34 16.00
MCSo 95.15
62 5310 14.55 16.00
52 5260 13.56 15.00
8021120 56 5280 13.70 15.00 e
VGIEDLEED 60 5300 13.78 15.00
64 5320 13.64 15.00
8021130 54 5270 13.77 15.00 vese
VGIFDESD 62 5310 13.73 15.00
B0 TTac-
T80 MOSO. 58 5290 1355 15.00 91.78

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

Channel Duty Cycle %

802.11a 6Mbps
ORI 116 5580 13.24 15.00
MCS0 97.57
132 5660 13.30 15.00
140 5700 13.16 15.00
5.5GHz WLAN 102 5510 13.30 15.00
802.11n-HT40
s 110 5550 13.39 15.00 .15
134 5670 13.45 15.00
100 5500 1258 14.00
R 116 5580 1278 14.00 st
RLIZOMESY 132 5660 12,61 14.00
140 5700 1261 14.00
102 5510 12.86 14.00
802.11ac-
O 110 5550 12.69 14.00 95,59
134 5670 12.67 14.00
o 106 5530 13.13 14.00 oirs
DD 138 5690 13.23 14.00

Frequency  Averagepower  Tune-Up o
Channel (MHz) (dBm) Limit DUCIzsbe
802.11a 6Mbps
165 5825 13.45 15.00
149 5745 13.08 1450
802.11n-HT20
s 157 5785 13.31 15.00 97.57
5.8GHz WLAN 165 5825 13.43 15.00
e 151 5755 12.67 13.50
e 95.15
159 5795 12.92 14.00
149 5745 12,01 13.50
802.11ac-
o 157 5785 1231 14.00 97.57
165 5825 12.44 14.00
o 151 5755 12.00 13.50 5550
RELEMCSY 159 5795 12.30 14.00
B0 TTac-
A 155 5775 12.02 13.50 91.78






