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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 26.3 W/kg

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

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

dB

L

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

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

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




BFOA T LA,

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

B TRE

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.
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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
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Impedance Measurement Plot for Body TSL

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

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

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

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

~10.00 f

~20.00

-30.00

-40.00 3 o

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

>L  2.6000000 GHZ 44.766 0 -5.3575 0 11.42

Certificate No: Z18-60537 Page 8 of 8



B TG LA

D2600V2, Serial No. 1070 Extended Dipole Calibrations

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

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

the calibration interval can be extended.

D2600V2 — serial no. 1070

2600 Head 2600 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.7 -23.7 48.6 -6.33 -22.1 44.8 -5.36
2019.11.25 -23.1 2.5 48.6 0 -6.82 -0.49 -22.0 0.5 45.3 0.5 -4.65 0.71

<Justification of the extended calibration>

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

Therefore the verification result should support extended calibration.




B o LA

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

- — = 5 N 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%.
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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
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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)
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Body TSL parameters at 5250 MHz
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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)
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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)
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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
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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
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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
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dB

0 dB = 19.0 W/kg = 12.79 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00ds/ Ref 0.000d8 [F1]
50.00

51 5.2500000 GHz -20.583 d8
40.00 7 5.6000000 GHz -20.003 dB
' 3 5.7500000 GHz -21.823 dB

30.00
20.00
10. 00
0.000
-10. 00

i 1
-20. 00

-30.00

-40.00

~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
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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«
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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
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<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
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5750MHz - Head

5750MHz - Body
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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.

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

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

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

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

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

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

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

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

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

Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Reselution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB= BinV . full range = -1, . .+3mV
DASY measurement paramaters: Auta Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.513 £ 0.02% (k=2) | 404.615 + 0.02% (k=2) | 404.537 £ 0.02% (k=2)
Low Range 3.97100 + 1.50% (k=2) | 3.95930 + 1.50% {k=2) | 3.96568 + 1.50% (k=2)

Connector Angle

Connector Angle 1o be Used in DASY system aco~x1°

Certificate No: DAE3-528_Mar20 Page 3015



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

High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 200037 .58 328 .00
Channel X + Input 20008.65 3.92 0.02
Channel X = Input -20001.89 d.a2 -0.02
Channel ¥ + Input 2D0037.90 3.50 6.00
Channel ¥ + Input 20005.83 031 0.00
Channel ¥ - Input -20005.73 -0.03 0.00
Channel Z + Input 200033.51 -0.62 -0.00
Channal 2 + Input 20008.48 .89 0.00
Channel Z - Input -20008.01 -0.27 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.68 0.24 0.01
Channel X + input 201.08 -0.22 011
Channel X - Input -188.83 -0.12 D.08
Channel ¥ + Input 2001.70 Dag ooz
Channel ¥ + Input 200,70 -0.24 -0.12
Channel ¥ - Input -199.76 -0.76 0.38
Channel Z + Input 2001.03 -0.04 -0.00
Channel Z + Input 201.25 040 0.20
Channel 2 = Input -189.29 -0.32 0.16
2, Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
input Vaoltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 959 7.82
- 200 -T.34 -B.76
Channel ¥ 200 14.74 14.93
- 200 -16.81 1716
Channel Z 200 339 -3.82
- 200 3.03 3.16
3. Channel separation
DASY measurement parameters: Auta Zero Time: 3 seo: Measuring time: 3 sec
Input Voitage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 3.19 -1.68
Channel ¥ 200 8.78 4.73
| Channel Z 200 7.18 5.28

Centificate No: DAE3-528 Mar20
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 15972 18183
Channel Y 15800 18378
Channel 2 18167 15841

5. Input Offset Measurement

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

Input 10ML2
Average (uV) min. Offset (uV) | max. Offset (uV) Std, I:::;aﬂon
Channel X 1.19 0.18 2,38 0.46
Channel Y 0.15 -1.38 124 0.47
Channel 2 0.36 -1.22 1.42 42
6. Input Offset Current
Nominal Input eircuitry offset current on all channels: <251A
7. Input Resistance (Typical values for infarmation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values lor information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 76
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) =001 -8 -8

Cerificate No: DAE3-528_Mar20
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Calibration Laboratory of *’*‘wﬁ’k S Schweizerischor Kalibrierdisnst
Schmid & Partner e G Service suissa détalonnage
Engineering AG % Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Swizorand ?%ﬁ\f S Swisa Calibration Service
LU T L
Arcrodited by (s Swiss Accraditation Sevics {SAS) Acereditation Ne.: SCS 0108
The Swiss Acereditation Service is:one of the signatories 1o the EA
Multilateral Agreemont for tho meognition of cafibration cerfificates
Glossary:
TSL tissue simulating liguid
NORMx.y.z _sensitivity in free space
ComvF sensitivity In TSL/ NORMx.y.z
DceP diode compression point _
CF crest factor {1/duty_cycle) of the RF signal
AB.C.D modulation dependant linearization parametars
Paolarization ¢ @ rotation around probe axis
‘Polarlzation 8 & rotation around an axis that is.in the plane normal to probe axis (at measurement center],
_ i&, 8 = 0ignormal to probe axis
Connector Angle information used in DASY system to align probe sensor X o the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|EEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues®, June 2013

b} |EC 622089-1, % “Measurament procedure for the assassment of Specific Absorplion Rate (SAR) from hand-

 held and body-mounted devices Gsed hext o the ear (frequency range of 300 MHz to 6 GHz)", July 2016

o} 1EC 62208-2, "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 Requiremants for 100 Mz 1o 6 GHZ

Methods Applied and Interpretation of Parameters:

s MNORMx,y.z: Assessed for E-field polarization 8 = 0 (1 < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMy,y.z are anly Intermediate values, i.e., the uncertainties of NORMzx,y.z does not affect the E”-field
uncertainty Inside TSL (see below Convi), _

«  NORM(Dxy.z=NORMx.y.z * frequency_respanse (see Frequency Response Chart), This linearization is
implemented in DASY4 software versians later than 4.2 The uncertainty of the frequency response is included
in the stated uncenainty of ConvF.

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequancy nor media.

s  PAR:PAR is the Peak to Avetage Ratio that is nol calibrated but determined based oh the signal
charactaristics

«  Axyz Bayz Cxyz Dhyz VRLy.z A B, C, Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. Vi? is the maximum calibration range expressed in RMS voltage across the diode.

= ConvFand Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz2) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The sama setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of whigh typical uncertainty values are given. These parameters are
used in DASY4 software to imprave probe accuracy close to the boundary. The sansitivity in TSL cofresponds
to NORMx, v,z * ConvF whereby the uncertainty corresponds to that given far ConvF. A freguency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz. '

e  Spherical isotropy (3D deviation from isotropy): in @ field of low gradients reslized using a fiat phantom
exposed by a palch antenna.

» Sansor Offset The sersor offset corresponds to the offset of virtual measurement center from the prabe tip
fan probe axis). No tolerance reguired.

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

Carlificate No: EX3-T676_Jar20 Page 2of 9



EXADV4 ~ SN:7576

January 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Basic Calibration Parameters

multiplied by the coverage factor k=2, which for a norm
probability of approximately 95%.

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)* 0.48 063 0.63 £ 101 %
| DCP (mV 103.8 908 103.6
nse
uiD Communication System Name A B c D VR Max Unc.
a8 dBVV d8 my dev. (k=2)
D CW X 0.0 0.0 1.0 000 | 1644 | t27% | 247 %
¥ 0.0 4 1.0 161:8
z 0.0 0.0 1.0 1647 |
The reported uncertainty of measurement is stated as the standard unceriainty of measurement

al distribution corresponds 1o a coverage

il value

* The uncertgintien of Norm XY Z do nol affect the E-fisid uncetainly inside TSL (soe Fags 5),
Murresrica| Hnearzation parmeter uncenainty nok tequined

* Uncertainty is tetemined using the ma. devintion from lnes: respanss soglying rectnguliir distribition Gnd is extrebaed fof the squlire of the

Corilicate Mo EX3-T676_.Jan20
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EX30V4- SN.THT6

Japuary 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Other Probe Parameters

Sensor Arrangament Triangular
Caonnector Angle (7) 1122 ]
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameter 10 mm
Tip'lLength amm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip lo Sensar Y Calibration Point i mm
Probe Tip to Senser Z Calibration Point 1 mm
Recammended Measuremen! Distance from Surface 1.4 mm

Cerificalz No! EX3-7576_Jan20
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EX3DV4— SN.75TE January 22 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Calibration Parameter Determined in Head Tissue Simulating Media

g Relative | Conductivity | _ Depth © Unc
f (MHz} Permittivity {Sim) ConvFX | ConvFY | ConvFZ | Alpha® (mm) (k=2)

750 41.9 0.89 10.71 10,71 10.71 0.62 080 | £120%
B3 3.5 0.90 10.45 1045 1045 | 046 094 | +120%
ano 415 0.97 10.16 10.16 1016 | 0.33 109 | £120%
1750 40.1 1.37 8.88 8.88 8.88 042 086 | +12.0%
1900 40.0 1.40 8.58 8,58 8.58 0.38 088 | +120%
2000 40.0 1,40 8.48 8.48 8.48 0.389 086 | +£120%
2300 39.5 1.67 803 8.03 B.03 0.41 090 | £120%
2480 30.2 1.80 7.76 7.76 7.76 0.44 080 | +120%
2600 39.0 1.96 747 7.47 TAT 0.41 086 | 2120%
3300 a8.2 2.71 7.08 7.08 7.08 0.30 1356 | +14.0%
3500 a7.9 291 6.77 6.77 6.77 0.30 1.36 +140%
3700 a7z 312 6.74 6.74 6.74 0.30 136 | +14.0%
3900 75 3.32 6.56 6.56 6.56 0.40 140 | 2140%
4100 ar.2 3.53 6.26 6.26 6.26 0.40 140 | 2140%
4400 36.9 3.84 6.19 £.19 GAL] 0.40 160 | +140%
4600 36.7 4.04 606 6.06 6.06 0.40 1.60 140 %
4300 36.4 4.25 5.89 5:89 5.89 0.40 180 | +140%
4950 36,3 4.40 5.59 5.50 5.59 0.40 180 | 2140%
5250 354 4.71 5.20 5.20 5.20 0.40 180 | +140%
5600 36.5 5.07 4,62 4.62 4.62 0.40 180 | +140%
5750 354 5.22 4.83 483 483 0.40 1.80 +14.0 %

(o

Frequency yalidity aboye 300 MHz of + 100 MiHz only applies for DASY vi.4 and higher {see Page 2}, else f 45 restriciod 1o = 50 MHz. The
Uncarainty s [hs RSS of the ConvF uncartamty al uwﬂnimqummmm urceruinty !'trtﬁ.':fndlmd requenty band, Frequency valldiy
Relerw 300 MHe in £ 10, 28, 40, 50 anel 70 Mz for ConyF assesgmants at 30,64, 128, 150 and 220 MHz respestivaly. Validity of Con aanensed af
B Mz s 46 MHe. ond ConF sussusad af 13 MH: s 8.18 MHz. Aiove 5 GHz regUsncy vabidity con b extended to = 110 MHz.
' At frequencies up to & GHz, e validity of Tesye parametens (u-and a) can beralaed 10 £ 10% 1 liqud compensation furmuls s appled 1o
msasled SAR values. The uncertsinty s the RES of the ConvF uncattainty for indicated targst Hasis parsmetsns
“ AiphaDegth sre determingd during caliteation. SPEAG wamants that he remaining deviation dus to ths boundary sffect sfter compensation s
nlways iees than « 1% for frguencive bolow 3 GHz and below = 2% for froquencies befween 3.6 GHz at any ditunce lamer thin hail the probe tp
diamatar fram the peundany. )

Cartficate No: EX3-7576_Jan20 Page Sof @



EX30VA- 8N:7578 January 22, 2020

Frequency Response of E-Fieid
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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EX3DVd- SNiT576 January 22, 2020

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz.R22
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Uncertalnty of Axial Isctropy Assessment: £ 0.5% (k=2)
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January 22. 2020

EX3DVA- SNiT5760

Dynamic Range f(SARpeaq)
(TEM cell , fovw= 1900 MHz)

e

bijeet

1"

10~

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

PageBof 9
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EXADVA- SN 7576 JdanuEny 22, 2020

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R2Z (H_conF)

< ¥ 4 - .
1 fmusi] =
] &

whab® = - L —

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

-0 <08 06 -04 02 00 02 04 ©5 08 12
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2

Cerificate No: EX3-7576 _JanzZD Page9ol 8



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

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 : Sep. 24, 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 LAS.

Full Power

2.4GHz WLAN

802.11b 1Mbps

2.4GHz WLAN

Channel

Frequency
(MHz)

Ant 1

Average power

Tune-Up
Limit

Duty Cycle %

802.11g 6Mbps|

11 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

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20 40 5200 17.64 19.50 o757
ey 44 5220 17.60 19.50 ’
5.2GHz WLAN
48 5240 17.93 19.50
802.11n-HT40 38 5190 17.68 19.50 0515
e 46 5230 17.73 19.50
36 5180 17.17 19.00
8021120 40 5200 17.10 19.00 o757
VZD e 44 5220 17.15 19.00
48 5240 17.22 19.00
802.11ac- 38 5190 17.21 19.00 0550
RAIEOCSD 46 5230 17.22 19.00 i
B0ZTTac
en e 42 5210 17.45 19.00 91.78

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.3GHz WLAI

64 5320 17.91 19.50
802.11n-HT40 54 5270 17.80 19.50
oso 95.15
@ 62 5310 17.88 19.50
52 5260 17.08 19.00
802.11ac- 56 5280 17.15 19.00 o767
VIZD e 60 5300 17.26 19.00 :
64 5320 17.13 19.00
s 54 5270 17.25 19.00
eoz.nsgS 9550
VRIS 62 5310 17.16 19.00
B0ZTTac-
e 58 5290 17.06 19.00 91.78

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.5GHz WLAI

802.11n-HT40

110

5550

18.30

20,00

MCS0
134 5670 18.44 20.00
100 5500 17.61 19.50
8021120 116 5580 17.77 19.50 .
WATEDEEY 132 5660 17.59 19.50 ’
140 5700 17.60 19.50
102 5510 1778 19.50
802.11ac-
T 110 5550 17.62 19.50 9550
134 5670 17.65 19.50
8021120 106 5530 18.05 19.50
VHTB0 MCSO 9178

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
e 157 5785 19.20 21.00 9757
5.8GHz WLA 165 5825 19.45 21.00
802.11n-HT40 151 5755 18.58 19.50
o 95.15
159 5795 18.88 20.00
149 5745 17.99 19.50
802.11ac-
s 157 5785 18.06 20.00 9757
165 5825 18.23 20.00
8021120 151 5755 17.98 19.50 w50
WATEDIEED 159 5795 18.12 20.00 )
B0ZTTac-
e 155 5775 18.02 19.50 9178




SPORTON LAS.

Reduced Power Mode for Head

2.4GHz WLAN

Ant 1

Frequency  Averagepower  Tune-Up

h:
Ghannel (dBm) Limit

Duty Cycle ¢

802.11n-HT20
MCS0




SPORTON LAS.

Reduced Power Mode for Hotspot On
Ant 1

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

Channel Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40

e 46 5230 1123 13.00 o1
36 5180 1017 12.00
802.11a0- 40 5200 10.10 12.00 o757
VIZD e 44 5220 10.15 12.00
48 5240 10.22 12.00
802.11ac- 38 5190 10.21 12.00
RAIEOCED 46 5230 1022 12.00 9099
N 42 5210 995 11.50 91.78

Frequency  Average power  Tune-Up

Channel MHz) (dBm) Limit

Duty Cycle %

802.112 6Mbps |

802.11n-HT20
MCS0

5.8GHz WLAN

802.11n-HT40

95.15

ey 159 5795 1114 13.00
149 5745 10.99 12.50
V:?;g :wsé-so 157 5785 11.06 13.00 9757
165 5825 11.23 13.00
802.11ac- 151 5755 10.98 12.50
RAIEOCED 159 5795 1112 13.00 909
B0z 1Tac- 155 5775 11.02 12.50 9178

HTR0 MCSO




SPORTON LAS.

Reduced Power Mode for P-Sensor On
5GHz WLAN Ant 1

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

Channel Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40

e 46 5230 1123 13.00 e
36 5180 1017 12.00
8021120 40 5200 10.10 12.00 o757
VIZD e 44 5220 10.15 12.00
48 5240 10.22 12.00
802.11ac- 38 5190 10.21 12.00
RAIEOMCED 46 5230 1022 12.00 909
N 42 5210 995 11.50 91.78

5GHz WLAN

Frequency ~ Average power  Tune-U

p
Channel MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.3GHz WLAN

802.11n-HT40
MCS0

8021120 56 5280 10.15 12.00
VAT ERLIEEY 60 5300 10.26 12.00 71
64 5320 10.13 12.00
802.11ac- 54 5270 10.25 12.00
VAPBEED 62 5310 10.16 12.00 959
e TTEe 58 5200 10.08 11.50 9178

5GHz WLAN

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

Channel Duty Cycle %

802.11n-HT20
MCS0
140 5700 10.08 12.00
5.5GHz WLAN 102 5510 10.25 12.00
802.11n-HT40
e 110 5550 1037 12.00 95.15
134 5670 1044 12.00
100 5500 9.11 11.00
. 116 5580 927 11.00
eoz.nsgS o757
VIO AEED 132 5660 9.1 11.00
140 5700 9.10 11.00
102 5510 928 11.00
802.11ac-
EOGED 110 5550 9.12 11.00 95.59
134 5670 9.5 11.00
s 106 5530 9.05 10.50
802.11ac: 0178
VHT80 MCS0

5GHz WLAN

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

Channel Duty Cycle %

802.11n-HT20
MCS0

5.8GHz WLAI

802.11n-HT40
MCS0

8oz 1ac. 157 5785 11.06 13.00 97.57

VHT20 MCSO
165 5825 11.23 13.00
8021120 151 5755 10.98 12.50
WA EDIEED 159 5795 1112 13.00 069
B0z TTac 155 5775 11.02 12.50 91.78

HTR0 MCSO




SPORTON LAS.

Reduced Power Mode for Handheld On

Channel

Frequency

Ant 1

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.5GHz WLAN
802.11n-HT40
MCS0

802.11ac- 116 5580 16.27 18.00 .
GnZD EED 132 5660 16.11 18.00 :
140 5700 16.10 18.00
102 5510 16.28 18.00
802.11ac-
oD 110 5550 16.12 18.00 95.59
134 5670 16.15 18.00
N 106 5530 16.05 1750
802.11ac e

VHT80 MCS0

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20

5.8GHz WLAN

802.11n-HT40

95.15

(EED 159 5795 17.14 19.00
149 5745 16.99 18.50
WA 157 5785 17.06 19.00 97.57
165 5825 17.23 19.00
802.112c- 151 5755 16.98 18.50
VD EED 159 5795 17.12 19.00 959
LA 155 5775 17.02 18.50 91.78

VHTA0 MCSO




SPORTON LAS.

Reduced Power Mode for

1eous-0mm

Channel

Frequency
IH:

Ant 1

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40 38 5190 16.16 18.00
(e=Y 46 5230 16.22 18.00 o1
36 5180 15.11 17.00
802.11ac- 40 5200 15.00 17.00 .
UAZDLEED 44 5220 15.07 17.00
48 5240 15.04 17.00
802.11ac- 38 5190 15.20 17.00
U DLEED 46 5230 15.20 17.00 %9
e 42 5210 14.92 16.50 91.78

5GHz WLAN

Channel

Frequency
(MHz)

Average power
Bm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0
5.3GHz WLAN

802.11n-HT40
MCS0

802112 56 5280 15.00 17.00 orer
UZDLEED 60 5300 15.11 17.00 :
64 5320 15.11 17.00
54 5270 15.02 17.00
802.1 mgs w50
GrDLEED 62 5310 15.10 17.00
02 TTac-
ran o 58 5200 1455 16.50 91.78

5GHz WLAN

Channel

Frequency
MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

140 5700 15.04 17.00
5.5GHz WLAN 102 5510 15.22 17.00
anz.;ﬂg:uo 110 5550 15.22 17.00 95.15
134 5670 15.30 17.00
100 5500 14.02 16.00
80211ac- 116 5580 14.04 16.00
WEEDILEE 132 5660 14.10 16.00 orer
140 5700 14.05 16.00
102 5510 14.23 16.00
WV 110 5550 14.05 16.00 9550
134 5670 14.05 16.00
80212c- 106 5530 13.67 15.50
VHT80 MCSO o178

5GHz WLAN

Channel

Frequency
IH:

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.8GHz WLAI

802.11n-HT40
MCS0

802.11ac-

157

5785

15.03

17.00

97.57

VHTA0 MCSO

VHT20 MCSO
165 5825 15.21 17.00
151 5755 14.90 16.50
802.1 1;-]cz-fs 9550
VKD (SIS0 159 5795 15.10 17.00
0Z.TTac-
155 5775 14.69 16.50 9178




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

Appendix F. Supplemental Tuner Head & Body SAR Results

The results are shown as follows.
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