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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

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)
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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)
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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

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
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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

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«
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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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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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Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Http://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

. 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



In Collaboration with ‘
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NS~  CALBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hitp://www.chinaitl.cn

_ i ©

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




Calibration Laboratory of S,

v ! & Wt X Sthweizerischer Kalibrierdienst
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Engineering AG e Servizio svizzero di taratura
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Aceredilad by the Swiss Ascrediiation Service (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Client Auden Certificate No: DAE3-528 Mar20
CALIBRATION CERTIFICATE I

Object DAES - SD 000 D03 AA - SN: 528

Calibratidn procedure(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Callbration date: March 16, 2020

This caiibration centificate documents the traceabilify to national standards, which realize [he physical units of measuramants {51},
The measurements and the uncertainties with confidence probahility ara given on Ihelollowing pagas and sre part of the cerfificals.

Al eaiirations have been conductad In (ke dased inboatory facility: amvirahment lempemtung (22 « 3)°C apd hamidity < 705

Calibration Equipment used (M&TE critical for calibration)

Primany Standards D Cal Date (Cartificate Mo Scheduled Calibration

Kaithley Multimater Type 2001 SN: 0810278 03-5ap-19 (No:25949) Sep-20

Setondary Standards o4 Chisck Date (in holss) Scheduled Chadk

Auto DAE Calibragion Ui SE UWS 053 AA 1001  ©9-Jan-20 (in house check) In housa gheaok: Jan-21

Callbrator Box V2 1 SE UMS 006 AA 1002 09-Jan-20 {in house chack) In house cheok: Jan-21
Name Functlion Signature

Callbrated by: Eviz Hainfeid Laboratory Techniclan [, e

Approved by: Svan Kiihn Daputy Manager ‘._JG{W

Issusd: March 16, 2020
This eafibiation cerificale Shall nol be reproducsdy except in full wihout wiitten apgueval of the laboratony J
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Calibration Laboratory of ‘l{é”“_;

£a

Schwelzerischer Kalibrierdienst

Schmid & Partner M Service sulsse d'étalonnage
Engineering AG i Servizio svizzero di taratura

Zeughausstrasse 43, BOO4 Zurich, Switzerland f-,_ﬁﬁ Swiss Calibration Service

Accredited by Ihe Swiss Accraditation Sewice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane ol the signatories to the EA
Multilsteral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

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

coordinate system.

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

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

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.

Cerificate No: DAE3-528_Mar20 Page 2ol 5



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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2 LA s Schwolzurischer Kalibrierdlensy
Schmid & Partner e ¢ Sarvico suisse d'etalonnags
Engineering AG T Sarvizjo svizzen di taraturm
Zeughausstrasse 43, B004 Zurich, Switzariand :._,__-:.‘;,I ":f-*?' S guisa Calibration Seevice

fcoradited by the Swiss Accraditation Service (SAS) Acereditation No.: SCS 0108
The Swiss Accroditation Service Is one of the signatories to the EA

Multitataral Agreement for the recognition of calibration certificates

cliont  Sporton Certificata Ho: EX3-3819_Apr20

CALIBRATION CERTIFICATE

Oyt EX3DV4 - SN:3819

Calibelstion procesiurs]s) QA CAL-01.v8, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25.v7

Calibratic cadlits for desiiietric E:sld probos

Calibraton date

This ealilinstion cofiicate decumsnts (He raossbiity 1o nafional sandards: which rsailze the physcal unils of measuresments (34
Tha messlisimarits and thn uncerminties With canfidenca prbabilty ars-given an tha following pagos andare part of the certfoste

Al md:Ihfﬂlm have been conduotsd in ihe clesad Bhomtory ity erviranment lamparaluns (222 3)'C ahd Humidity < TON.

Callbeation Equipment iizad (METE critical for callbration)

! This calitvalicn carificata ahall nal be reprodunen axcep i) ful wathou writlen apgreval of the laborsiony

Primary Standards D Cal Dats (Gerfificate No.) Seheduted Calibmtion
Plawes mrsler NRP BN 14778 O¥ape-20 [No. 21 7-E5100/33101) Bipr-21
Prower ssnsor NRP-ZHT BN 105244 O1:AHERD (No. 217-03100) Apr-2q
‘Powes serogr NRP-Z91 SN 103245 01-ADr-20 (Ne; 217-03101) Apr
‘Referance 20 48 Attenuston BN CoPssE 20k 31 -Mar-20 (Mo, 217-031085) A2
DAE4 S Gal 97Bec- 19 {Na. DAESHE0_Daaid) Bac-2
Refarance Froba ES30N2 N 13 ‘31-Dec-19 (Mo ES3A012 Diec1d) Diac-2
Sacgndary Standards I Check Datn (in houss) Scheduled Chisck
Powsr malar E44198 SN GEA1203874 06-Apr-18 {in hauss check Jun-18) In hmusa chack Jln-20
Power senaor 44124 SH: MY 1405TET G5-Apt-16 {in house check Jur-18) In house chesk: Jun-20
" Power sansor 44724 S 000110210 06-2pr-16 (in house sheel Jus- 18} It houss check: Juni-20
RF generator HP 8648C SN: USaB42001 700 B4-Aug99 {in house check Jun-18) I house ghecl Jun-20
Nehwoik Anmlyzea) ERISBA SN US41nR04T7T 31-Mae-14 [in house chack Oct-15) in hewse check: DEL20
Name Function” Signature
Calibrated by Lsif Kiysnar Laboralory Technician iff @
Appraved by Hatja Pokavic

i @

tssued Aprll 30. 2020
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Calibration Laboratory of

g  Schwelzerischar Kalibriordienst
Schmid & Partner ¢ Service sulste d'talonnage
Engineering AG g Servizlo sviszsre < taratira
Zepghaussirasse 43, 8004 Zurich, Switnorland Swles Cullbration Service
Aecradited by e Siviss Accreditalion Sariiss (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatorioa to th EA
Multiintaral Agreemant for the recognition of calibration cortificates
Glossary:
TSL tissue simulating lguid
NORMsx,y.2 sensitivity in fres space
ConvF senstlivity in TSL/ NORMx,y.2
DCP rliode compression poinl
CF erest factor (1/duty. eycle) of ths RF signal
A.B.C,D medulation dependent linsatization parameters
Polarization ipratation arcund probe axis
Polarization 8 # rotation around an axis that is In the plane normal Lo probe axis (al measurement cenler),
j.&., 8 =0 |s.nomal to probeaxis
Canneptor-Angle information usad In DASY system to align probe sensor X (o the robol coordinate systam

Calibration is Performed According to the Following Standards:

al

bl
£)

d)

IEEE Std 1528-2013, “IEEE Regommended Praclica for Determining the Peak Spatial-Averaged Speciflc
Ahserption Rate (SAR) In the Human Head from Wirsless Communications Devices. Measuramen
Technigues”, June 2013

IEC 62209-1, ", "Measurenien| procedure for the assessment of Specific Abisorption Rals (SAR) fram harid-
held and body-mounted devices Used next o the ear (frequency range of 300 MHz to 6 GHz)", July 2016

IEC §2709-2. “Pracadure to determing the Specific Absorption Rate {SAR) for wireless communication devices
used In clase proximity Lo the humah body (frequency range of 30 MHz to 8 GHz)", March 2010

KDB BE5664, "SAR Meagsurement Requirements far 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

-

NORMy,y,z. Assessed for E-fisld polarization &= 0 {f < 900 MHz in TEM-c2ll; { = 1800 MHz R22 waveguide),
NORMY,y,z afe only infermadiale values;, Le., the uncertainties of NORMx.y.z dues not affect the E”fisld
uncartainty inside TSL (sea below ConuF).

NORM{fx,y,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This insarization is
implemented in DASY4 software varsions later than 4.2, The uncertainty of the frequency response ks Included
It thee stated uncerainty of ConvF, .
DCPx,y,z: DCPare numerical linearization parameters assessed hased on the data of power sweep with ow
signal (no uncertainty raquired). DCP does nat depand on frequency nor media. _

PAR' FAR is the Peak to Average Ratio that is not calibrated bt determined based on the signal
charactaristics . _ _

Ay, z Bx.y.z; Cry.z Dxy.z. VRY.y.z. A, B, €, D are numerical linearization parametars assessed based an
the data of power sweep for specific modulation signal. The parametars do nol depend on frequency for
media, VR is the maximum calibration range expressed in RMS vollage across the diods.

ConvF and Boundary Effect Parameters; Assessed In fiat phantom ugirg E-field (or Temperallra Transfsr
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessmeril of the parameters applied for
houndary compensation (alpha, depth) of which typical uncertainty vallies are given. These parameters are
usad in DASY4 software to improve probe acturacy close to the boundary. The sensitivity in TSL corresponds
to NORMSs,y,z * ConvF wheraby the unceriainty corresponds to that given for ConvF, A frequency dependent
ConvF I used in DASY versien 4.4 and higher which allows extending the validity from £ 50 MHz o £ 100
MHz '

Spherical isotropy (3D deviation from isotropy): in-2 field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsel: The sensor offset corresponds to the offsst of virtual measyrement center fram the probe tip
{on probe axis). No talerance required.

Connector Angle: The angle is assessed using the infarmation gained by determining the NORMx (no
uncertanty raguired).

Cartificaie No: EX3-3618 Apr20 Page 2of 8



Ex3bv4 —Sh:3818

Apnil 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2}
Narm {uwéwmﬁ* 0.486 D1 0.46 +101 %
| DCP (mV) 1046 101.5 102.0
Calibration Results for Modulation Response
) Communication System Name A 8 c D VR Max Une"
dB dBVuV dB: my dev. (=2}
0 cw % 0.0 0.0 1.0 0.00 1667 | £356% | t47%
¥ 0.0 0.0 10 1485
| Z 0.0 0.0 1.0 1an2

multipl

The ml:rmrted uncartainty of measurement is stated as the standard uncerlainty of measuremeni
ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

* Thi dheapainties-af Nomm %Y 2 do noafiegs the £

" Numerial ineatization paramaten uncerminty ned radulied.
¥ Uncartainty i detemined using me max; devistion from linear responiee applying rectangular distribution snd s sxpressed for ihe square of the

Tkl varhui

o uncetanty inside TSk (ses Pags 5)

Certificate No; EX3-3519.Apr20
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EXADV4- SN:3810- April 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Other Probe Parameters

Sengor Amangement Triangular
Connector Angle () 113.9
Mechanical Surfece Detaction Mode enabled
Opiical Surface Detaction Mode disabled
Prote Ovesall Langth 337 mm
' Probe Body Diameter 10 mm
Tip Langth amm
Tip Biamaler 2.5mm
Prabe Tip to Sensor A Calibration Poinl imm
Prabe Tip lo Sensor Y Calibration Point 1 mm
Probe Tip o Sensor Z Calibration Painl 1 mirti
Recammended Measuremenl Distance from SUrface 1.4

Certificats No: EX3-3819_Apr20 Page 4 of 8



EXADVA=SN:3818 April 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) -mﬂiﬁrﬁ’ m:g.ﬁ"m ConvF X | ConvFY | ConvFZ | Alpha® nm::u {.::;1
750 419 0.89 9.84 9.64 a:64 062 | 080 | £120%
836 41.5 0.90 8,39 9,39 9.29 0.50 080 | #120%
a0 41.5 0.87 9.26 9.26 8.28 (.30 0.88 +12.0%
1750 401 1.37 643 8.43 8.43 6.34 0.80 £120% |
1800 40,0 140 8.10 8.10 810 (47 D80 | $120%
2000 40.0 140 7.95 7.95 7.95 0.30 088 | +120%
2300 39.5 167 7.66 7.66 7E6 032 080 | £120%
2450 39.2 1.80 742 7.42 7.42 0.38 0.80 £12.0 %
2600 39.0 1,96 7.22 7.22 7.22 0.38 D80 | £120%
3300 382 271 6.91 6.91 6.91 0.20 1.20 £14.0%
3500 3rg 23 6.84 684 6.84 0.25 120 | #14.0%
3700 3rT 3.12 8.76 6.75 6.76 0.25 1.2 £14.0%
3900 37.5 3.32 6.40 6.40 540 0.30 160 | +14.0%
4100 37.2 .53 6:39 6.39 6.39 030 | 160 | +14.0%
4400 36.9 3.84 6.07 6.07 6.07 0.30 180 | =#140%

4600 36.7 4.04 508 598 5,98 0.30 170 | #140%
4800 36.4 4.25 5.88 5.88 588 0.45 180 | +140%
4960 363 4.40 572 5,72 572 045 1.80 +14.0%
5750 35.9 474 5.02 5.02 5.02 0.40 180 | +14.0%
5600 35.5 5.07 4:56 4.56 4.56 040 180 | £14.0%
5750 354 5.22 483 463 4.83 040 | 180 | £14.0%

© Fraguieney vality above:300 MHz of + 100 MHzonly apples for DASY v4.4 and higher isee Page 2), slze |l reatricied ta+ 50 MH= The
uticedairty (s the RSS of the Som uncarainty at callbration fregUency and the uncertanly for e Indleated freqlioncy band. Frequstisy validity:

b 300 WMHz B4 10, 25, 40, Blrand 70 MHz for ConuF assessmants.ai 30, B4, 128, 150 and Z20 MHz respactivaly. Valldity &f Convi Resssssd al
(i MHz s 4-8 MHz. and GonwF assessed af 13 MHz s 618 MHz_ Above S Cabiz freganty valldily. can be extanded 10 = 110 MHz.
* At fredusnties Up ta 6 GHz. thi valldity of tissbe parameatets (¢ and o) can be relaxed to = 10% i iquid compensation farmula s applsd fo
measured SAR values. The uncertaiity fs the R5S of the ConvF uncertainty for inficated targel tissus parmmisten.
" alpha/Depth are deteimined during calibrstion; SPEAG warrants that the remaining deviation due 1o the boundary sffect aftar compensation 18
always fess than 2 1'% for frequencies balow 3 GHz and below + 2% for frequimaiss between 3-8 GHz al any distance taigar thén kall thy probe tp
eltaryetes from Ui bolingsey. ' :

Cuortificats No: EX3-3818_Apr20 Page:50f 8



EXJDV4—Sh-3319

Frequency respons2 (nommalized)
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Frequency Response of E-Field
(TEM-CellL:ifi110 EXX, Waveguide: R22)

April 30, 2070

500 1000 1600 2000 2500
fMHz]

Uncertainty of Frequency Responss of E-field: +6.3% (k=2)




EX3DWVa— SN:3818 Apri A0, 2020

Receiving Pattern (¢), $ =0°

=600 MHz. TEM =1800 MHz R22

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

Certificals No: EX3-3815_April Fage Tof 8



April 30, 2020

EX30V4- Sh.3818

Dynamic Range f(SAReaq)
(TEM cell , fou= 1900 MHz)

10

e

1w
SAR-[mWemd}

k=

16!

(/0] ellks jndu|

10

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

Certificate No; EX3-3815_Apra0
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EXADv4- SN:3818 Apnl 26, 220

Conversion Factor Assessment

I'= 805 MHz WGLS F8 (H_convF) { = 1800 MHz W3LS 22 (H_conF)

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

Ceaviatnt

«10 «08 A5 L4 -02 0O 02

U4 08 W08 [0
Ungertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificatn Mo EX3-3818_Apr20 Pape G of &



SPORTON LAB. FCC SAR TEST REPORT Report No. : FA061210

Appendix E. Conducted RF Output Power Table

The detailed power tables are shown as follows.

Sporton International (Kunshan) Inc. Page : Clof C1
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Aug. 10, 2020
Form version: 181113



SPORTON LAS.

WWAN Bottom Antenna--Receiver on
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 189 251 Limit 128 189 251
Frequency (MHz) 848.8 (dBm) 824.2 836.4 848.8
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots.
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(8PSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(8PSK 3 Tx slots)
EDGE(8PSK 4 Tx slots)

GSM1900 Burst Average Power (dB: Frame-Average Power (d8m)
TX Channel 512 8 512 810
Frequency (MHz) 1850.2 1850.2
GSM 1 Tx slot
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Txslots
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 T slots)
EDGE(GMSK 4 Tx slots)
EDGE(BPSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(BPSK 3 T slots)
EDGE(8PSK 4 Tx slots)

Band WCDMA IV
T Channl iy 1fs iy Ui

Rx Channel 966 0 9938 (@Bm) 3 1638 38 (@Bm) i 4 8 (@Bm)
Frequency (MHz)
GPP Rel 99 AMR 12.2Kbps

Tune-up

3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6

3GPP Rel 8

3GPP Rel 8

3GPP Rel 8

3GPP Rel

3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-
3GPP Rel 6

3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel 6 HSUPA Subtest-5
3GPP Rel7  HSPA+ (16QAM) Subtest-1




BEOMTON LA

Band 2 (1900MHz Band)
Part 24E
Power  Power
W [MHz] Modulation RB Size RBOffset  Low Middle
Ch./Freq. Ch. /Freq.
Channel 18700 18900
Frequency (MHz) 1860 1880

Tune-up

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

19185
1908.5

Channel

Frequency (MHz)

Band 4 (AWS Band)
Part 27L

Power
W [MHz] Modulation RBSize RBOfiset  Low

Ch. / Fres
Channel 20050
Frequency (MHz)

100
Channel
Frequency (MHz
1

20325

1747.5

1

1

36

36

36

75

36

36

36

64QAM 75
Channel
Frequency (MHz)

25

25

25

50
Channel
Frequency (MHz
1

1

1

12

12

12

25

1

1

1

12

12

12

25

1

1

1

12

12

12

25
Channel
Frequency (MHz)

20385

17535

PPN

&

P NN

&

P NN

64QAM
Channel

&

Frequency (MHz

w o

woowao

0] [ea] oo =] |2 2] [

woowao

0] [ea] oo =] |2 2] [

£y
cwao

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
1
1

Channel
Frequency (MHz)

64QAM 25
Channel
Frequency (MHz)

P UL PPN

&

Channel
Frequency (MHz)

Band 5 (Celluar Band)
2H(onl

uire
Power Power
RBOffset  Low v High
Ch./Freq. Ch./Freq. Ch./Freq.
20525 20600
836.5




BEOMTON LA

W [MHz] Modulation RB Size

Channel
Frequency (MHz)
aPsk 1

100
Channel
Frequency (MH:

640AM
Channel
Frequency (MHz)

64QAM

64QAM 1

64QAM 25

64QAM 25

64QAM 25

64QAM 50
Channel

Frequency (MH:

Band 7 (2600MHz Band)
Part 27
Power Power
RB Offset Low Middle
Ch./Freq. Ch. /Freq.
21100
2535

High

ch./
2

Freq
0

Tune-up
[

20825

2507.5

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

20775
2502.5

Tune-up
limit
(dBm)

Band 12 (700MHz Low Band)
Part 27F(onl

wer  Power

Poy
W [MHz] Modulation RBSize RBOfiset  Low Middle

/Freq. Ch./Freq
Channel 6 23095
Frequency (MHz) 4 707.5

Channel

Frequency (MHz)

Tune-up
limit
(dBm)

64QAM

64QAM 12

64QAM 12

64QAM 25
Channel

Frequency (MHz)

Tune-up
limit
(dBm)

Channel

Frequency (MHz)

Tune-up
limit
(dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
1
1

Channel
Frequency (MH:

64QAM

Band 17 (700MHz Band)
27H(onl ui

Power
RB Offset v High
Ch./Freq. Ch./Freq. Ch./Freq.
23780 23790 23800
710 711

Tune-up
limit
(dBm)




BEOMTON LA

W [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM
Channel

Frequency (MHz)

64QAM
Channel

Frequency (MHz)

64QAM

64QAM 12

64QAM 12

64QAM 25
Channel

Frequency (MHz)

Channel

Frequency (MHz)

Band 26 for FCC

RB Offset

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

26865
8315

Tune-up
limit
(dBm)




SPORTON LAS.

Band 38(only on channel required)

Power
RB Offset Low
Ch. / Freq

Power
Middle
Ch. / Freq

BW [MHz]  Modulation  RB Size
Channel 37850 38000
Frequency (MHz) 2580 2595

Ch. / Freq

38150
2610

Tune-up limit
(dBm)

MPR
(@8)

100
Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel

Frequency (MHz)

Tune-up limit
(dBm)

BW MHz]

Modulation ~ RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Band 41 (2.6G Band)

Power
RB Offset Low
Ch. / Freq

Power
Low Middle
Ch. I Freq

Power
Middle
Ch. / Freq
39750 40185 40620
2506 2549.5 2593

Power

High Middle

Ch. / Freq
41055
2636.5

Power
High
Ch. /Freq
41490
2680

Tune-up fimit
(dBm)

MPR
(@8)

Tune-up limit
(dBm)

Tune-up fimit
(dBm)

Tune-up limit
(dBm)




SPORTON LAS.

WWAN Top Antenna--Receiver on
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 189 251 Limit 128 189 251
Frequency (MHz) 848.8 (dBm) 836.4 848.8
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots.
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(8PSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(8PSK 3 Tx slots)
EDGE(8PSK 4 Tx slots)

GSM1900 Burst Average Power (dB: Frame-Average Power (d8m)
TX Channel 512 661 512 661 810
Frequency (MHz) 1880 909 1850.2 1880
GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Txslots
GPRS 3 Txslots
GPRS 4 Txslots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 T slots)
EDGE(GMSK 3 T slots)
EDGE(GMSK 4 T slots)
EDGE(BPSK 1 Tx slot)
EDGE(8PSK 2 T slots)
EDGE(BPSK 3 T slots)
EDGE(BPSK 4 Tx slots)

Band WCDMA I WCDMA IV

TX Channel Tune-up T Tune-up Tune-up
- Limit Limit Limit

Rx Channel 966 0 9938 (@Bm) 1638 38 (@Bm) i 8 (@Bm)

Frequency (MHz)
GPP Rel 99 AMR 12.2Kbps
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6
3GPP Rel 8
3GPP Rel 8
3GPP Rel 8
3GPP Rel
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-
3GPP Rel 6
3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel 6 HSUPA Subtest-5
3GPP Rel7  HSPA+ (16QAM) Subtest-1




BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1

64QAM
64QAM 50
64QAM 100
Channel
Frequency (MHz)
QPsK. 1
QPSK. 1
QPsK. 1

64QAM
64QAM
64QAM
64QAM
Channel

64QAM

64QAM

64QAM
Channel

Frequency (M
QPsK.
QPSK.
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

Channel
Frequency (MHz)

Band 2 (1900MHz Band)
Part 24E

Power  Power

RBOffset  Low Middle

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

18700 18900
1860 1880

Power
High

19100
1900

Tune-up

19125
1902.5

18650
1855

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

18607
1850.7

19193
1909.3

BW [MHz] Modulation

daaaaaaaaaaa g aaaaaaaa

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1
QPSK.
QPSK. 50
QPSK. 50
QPsK. 50
QPSK. 100
16QAM 1
16QAM 1
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)

Frequency (MHz)
QPsk 1
Qpsk 1
QPsk 1
apsk
QPsk
apsk
QPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM

640AM

640AM

640AM

640AM

640AM

640AM

640AM

Channel
Frequency (M

QPSK.
QPsK.

64QAM
Channel
Frequency (MHz)

o w e

o] s [ =] =] |=

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

RBSize RBOffset  Low Middle

Power
High

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

20050 20175
1720 17325

20300
1745

up
limit
(dBm)

19965
17115

2

®oo~=so

H

2

o~=so

BW [MHZ]

Band 5 (Celluar Band)
Part 22H(only on channel required]

Power  Power  Power

Modulation RBSize RBOffset  Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq

Channel 20450 | 20525 | 20600
Frequency (MHz)
apsk 1

Tune-up
limit
(dBm)

Channel
Frequency (MH2)

Frequency (M
QPsk

QPSK.

2

Tune-up.
limit
(dBm)

®oo~ao

oo ~ao

2

o~=ao

Channel
Frequency (M}

o] s | =] =] |=

o[ 2] |2 |3] e

© w

ol fes] =] =] |=]

o w




BRORTON LAN.

BW [MHz] Modulation ~RB S

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1

16QAM
64QAM
64QAM
64QAM
64QAM 50
64QAM EY
64QAM 50
64QAM 100
Channel
Frequency (MHz)
QPsK. 1
QPSK.
QPsK.

QPSK.
QPsK.
QPSK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
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
ch. Ch./Freq. Ch./Freq

2 21350

2560

Tun

(dBm)

P
limit

20800
2505

un
limit
(dBm)

BW [MHz] Modulation

daaaaaaaaaaa g aaaaaaaa

Frequency (MHz)

QPSK.
QPsK.
QPSK.

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (M|

Qpsk
QPsk
apsk
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (M
QPsk
apsk

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (M|

1
1
1

Gww s a T P e e e A e @ s F e e s

S wwe s

o] s [ =] =] |=

° w

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

RBSize RBOffset  Low Middle

Power
High

Freq. Ch./Freq. Ch./Freq

23060 23095
704 707.5

23130
711

Tune-up
limit
(dBm)

2

Tune-up
limit
(dBm)

®oo~ao

2

o~=so

23017
699.7

BW [MHZ]

Band 17 (7T00MHz Band)

Part 27H(onl!

Modulation  RB Size

Channel
Frequency (MHz)
QPSK. 1
QPSK. 1

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

Frequency (MH2)

QPSK.

QPSK.

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

Power Power Power
RBOffset  Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq
23780 23800
709 711




BRORTON LAN.

BW [MHz] Modulation ~RB Size

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

QPSK.

QPSK.

QPSK.

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

Channel

Frequency (M|

Frequency (M
QPsk
apsk
QPsk
apsk
QPsk
apsk
Qpsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel

5
5
5
5
5
5
5
5
5
5

Frequency (M|

PICIC N

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

C B sag @ e s

g

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

o= |22 |

Band 26 for FCC

Power Power Power

RBOffset  Low Middle

@moo~wsoR®oo~ao

Ch./Freq. Ch./Frea. Ch
26765 26865 26965
8215 8315 8415




SPORTON LAS.

BW [MHz]  Modulation  RB Size

Channel
Frequency (MHz)

100
Channel
Frequency (MHz)

64QAM
64QAM
Channel
Frequency (MHz)
QPsK 1

64QAM
Channel

Frequency (MHz)
QPSK 1

Band 38(only on channel required)

/ Tune-up limit
Ch. / Fre
= (dBn

m)

Modulation

Tune-up limit
(dBm)

Tune-up fimit
(dBm)

Tune-up limit
(dBm)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM
64QAM
64QAM
Channel
Frequency (MHz)
QPsK 1

64QAM
64QAM
Channel
Frequency (MHz)
QPSK 1

RB Size

Band 41 (2.6G Band)

Power Power Power
RB Offset Low LowMiddle  Middle
Ch./Freq.  Ch./Freq. Ch./Freq

39750 40185 40620

2506 2549.5 2593

Tune-up limit
Bm)

Tune-up limit
(dBm)

Tune-up fimit
(dBm)

Tune-up limit
(dBm)

~omwm =
JI=l¥EIElE

@

oo

i

N

~ o

>

°




SPORTON LAS.

WWAN Top Antenna--Receiver off
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 189 251 Limit 128 189 251
Frequency (MHz) 848.8 (dBm) 824.2 836.4 848.8
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots.
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(8PSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(8PSK 3 Tx slots)
EDGE(8PSK 4 Tx slots)

GSM1900 Burst Average Power (dB: Frame-Average Power (dBm)
TX Channel 512 661 512 661 810
Frequency (MHz) 1880 909 2 1880
GSM 1 Tx slot
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Txslots
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(BPSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(BPSK 3 T slots)
EDGE(8PSK 4 Tx slots)

Band WCDMA I WCDMA IV

TX Channel Tune-up T Tune-up Tune-up
- Limit Limit Limit

Rx Channel 966 0 9938 (@Bm) 3 1638 38 (@Bm) i 8 (@Bm)

Frequency (MHz)
GPP Rel 99 AMR 12.2Kbps
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6
3GPP Rel 8
3GPP Rel 8
3GPP Rel 8
3GPP Rel
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-
3GPP Rel 6
3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel 6 HSUPA Subtest-5
3GPP Rel7  HSPA+ (16QAM) Subtest-1




Band 2 (1900MHz Band) Band 4 (AWS Band) Band 5 (Celluar Band)
Part 24E Part 27L (onl! i Part 22H(only on channel required|
Power  Power  Power Power
BW [MHz] Modulation RBSize RBOffset  Low Middle High  Tune-up BW [MHz] Modulation RBSize RB Offset Tune-up BW [MHz] Modulation RBSize RBOffset  Low Middle Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. Ch./Fred. fimit Ch./Freq. Ch./Freq. Ch./Freq. fimit
Channel 18700 REEN 19100 Channel 20300 (dBm) Channel 20450 20525 20600 (dBm)
Frequency (MHz) 1860 1880 1900 Frequency (MHz) 2 1745 Frequency (MHz) 836.5
QPsK. 1
QPsk 1
QPsK. 1
QPsK. 50
QPsk. 50
QPsK. 50
QPsK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM 1
640AM 1
640AM 1
640AM 50
640AM 50 0 X X 640AM
64QAM 50 0 X . ) 64QAM
640AM 100 0 0 X X 640AM
Channel 18900 jLunen) Channel

limit
Frequency (MHz) 1880 o o ) Frequency (MHz)

64QAM X X 640AM
640AM X X X 640AM
640AM X X 640AM
640AM X X 640AM
640AM ¥ X 640AM
64QAM X . ) 64QAM
640AM X X 640AM
Channel P Channel

Frequency (MHz) o Frequency (MHz)

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

Frequency (MHz)

@ wo

o woowao

64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel 18615 18900 20385
Frequency (MHz) 1851.5 1880 E 1753.5

@ woowao

o wa=o

64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel 18607

Frequency (MHz) 1850.7

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




BW [MHz] Modulation

BEEEEENNNNNNNNENRNRNR

Channel
Frequency (MHz)
QPsK. 1
QPsK. 1
QPsk.

QPsK.

QPsK.

QPsk.

QPsK.

160AM

160AM

160AM

160AM

16QAM

160AM

160AM

64QAM 1

64QAM 1

64QAM 1

64QAM 50

64QAM 50

64QAM 50

64QAM 100

Channel

Frequency (MHz)

QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel

Frequency (MHz)

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

Frequency (MHz)

RB Size

Band 7 (2600MHz Band)

Power  Power
RB Offset Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. fimit
20850 21100 21350  (dBm)
2510 2535 2560

21375
2562.5

21425
2567.5

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

BW [MHz] Modulaton RBSize RBOffset  Low Middle
Ch. /Freq. Ch./Freq. Ch./Freq

Channel 23060
Frequency (MHz)
QPsK. 1

Power
High

23130
711

1

Tune-up
limit
(CE)

Channel

Frequency (MHz)

Tune-up
timit
(dBm)

Channel

Frequency (MHz)
QPsK

23165
7145

Band 17 (700MHz Band)
Part 27H(only on channel required|

Modulation ~RB Size RB Offset

Channel
Frequency (MHz)

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM
Channel

Frequency (MHz)




Band 26 for FCC

Power
BW [MHz] Modulation RB Size RB Offset Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. fimit
Channel 26765 (dBm)
Frequency (MHz) 8215

640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel D
limit
(dBm)

Frequency (MHz)

1
1
1

64QAM
64QAM 1
64QAM 25
64QAM 25
64QAM 25
64QAM 50
Channel 26715

Frequency (MHz) 8165

64QAM
64QAM 1
64QAM 1
64QAM 12
64QAM 12
64QAM 12
64QAM 25
Channel

Frequency (MHz)

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

Frequency (MHz)

o [=]|a][5]|o] e

o [=]|a][5]|o] e

°® w




SPORTON LAS.

Band 38(only on channel required)

Power
RB Offset Low
Ch. / Freq

Power
Middle
Ch. / Freq

BW [MHz]  Modulation  RB Size
Channel 37850 38000
Frequency (MHz) 2580 2595

Ch. / Freq

38150
2610

Tune-up limit
(dBm)

MPR
(@8)

100
Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel

Frequency (MHz)

Tune-up limit
(dBm)

BW MHz]

Modulation ~ RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Band 41 (2.6G Band)

Power
RB Offset Low
Ch. / Freq

Power
Low Middle
Ch. I Freq

Power
Middle
Ch. / Freq
39750 40185 40620
2506 2549.5 2593

Power

High Middle

Ch. / Freq
41055
2636.5

Power
High
Ch. /Freq
41490
2680

Tune-up fimit
(dBm)

MPR
(@8)

Tune-up limit
(dBm)

Tune-up fimit
(dBm)

Tune-up limit
(dBm)




SPORTON LAS.

WWAN Bottom Antenna--Receiver off
GSM850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 189 251 Limit 128 189 251
Frequency (MHz) 848.8 (dBm) 824.2 836.4 848.8
GSM 1 Txslot
GPRS 1 Tx slot
GPRS 2 Tx slots
GPRS 3 Tx slots.
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(8PSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(8PSK 3 Tx slots)
EDGE(8PSK 4 Tx slots)

GSM1900 Burst Average Power (dB: Frame-Average Power (dBm)
TX Channel 512 661 512 661 810
Frequency (MHz) 1880 909 2 1880
GSM 1 Tx slot
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Txslots
GPRS 4 Tx slots
EDGE(GMSK 1 Tx slot)
EDGE(GMSK 2 Tx slots)
EDGE(GMSK 3 Tx slots)
EDGE(GMSK 4 Tx slots)
EDGE(BPSK 1 Tx slot)
EDGE(8PSK 2 Tx slots)
EDGE(BPSK 3 T slots)
EDGE(8PSK 4 Tx slots)

Band WCDMA I WCDMA IV
TX Channel Tuneup 1413 Tuneup
- Limit Limit Limit
Rx Channel 966 0 9938 (@Bm) 3 1638 38 (@Bm) i 8 (@Bm)

Frequency (MHz)
GPP Rel 99 AMR 12.2Kbps

Tune-up

3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-
3GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6

3GPP Rel 8

3GPP Rel 8

3GPP Rel 8

3GPP Rel

3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-
3GPP Rel 6

3GPP Rel 6 HSUPA Subtest-4.
3GPP Rel 6 HSUPA Subtest-5
3GPP Rel7  HSPA+ (16QAM) Subtest-1




BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1

64QAM
64QAM 50
64QAM 100
Channel
Frequency (MHz)
QPsK. 1
QPSK. 1
QPsK. 1

64QAM
64QAM
64QAM
64QAM
Channel

64QAM
64QAM
64QAM

Channel

Frequency (M
QPsK.
QPSK.
QPsK.

BIRR -2 2BIRS =~~~

64QAM
64QAM
64QAM
64QAM
Channel

Channel
Frequency (MHz)

Band 2 (1900MHz Band)
Part 24E
Power  Power  Power
RBOffsst  Low  Mdde High
Ch./Freq. Ch./Freq. Ch./Freq,
18700 18900 19100
1860 1880 1900

Tune-up

18650
1855

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

18607
1850.7

BW [MHz] Modulation ~RB Size

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

QPSK.

QPSK.

QPsK.

QPSK.

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

Channel

Frequency (MHz)

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

Mo aaaaaaaaaa g aaaaaaaa

QPSK.
QPSK.

64QAM
Channel
Frequency (MHz)

o w

o] s [ =] |21 |=

w

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

Power Power Power

RBOffset  Low Middle

Ch./Freq. Ch./Freq. Ch.!Freq
20050 20175 20300

17325

High

1745

Tune-up
limit
(dBm)

2

®oo~=so

H

2

o~=so

BW [MHZ]

Modulation  RB Size

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

Channel
Frequency (MH2)

Frequency (M
QPsk
apsk

Channel
Frequency (M|

P PRI

ol fes] =] =] |=]

> w

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

Tune-
limit
(dBm)

2

Tune-up.
limit
(dBm)

®oo~ao

oo ~aso

2

o~=ao




BRORTON LAN.

BW [MHz] Modulation ~RB Si

Channel
Frequency (MHz)
QPSK. 1
QPsK. 1

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM 50

64QAM EY

64QAM 50

64QAM 100

Channel

Frequency (MHz)
QPsK. 1
QPSK.

QPsK.

Qpsk
Qpsk
Qpsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

Channel
Frequency (MHz)
Qpsk
Qpsk
Qpsk
QPsk
Qpsk
Qpsk
Qpsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

Band 7 (2600MHz Band)
Part 27

Power Power
RBOffset  Low Middle

P
Ch./Freq. Ch./Freq. Ch./Freq. fimit

20850 21100
2510 2535

Power
High Tun

21350 (dBm)
2560

21100
2535

21375
2562.5

20800
2505

un
limit
(dBm)

BW [MHz] Modulation ~RB

Mo aaaaaaaaaa g aaaaaaaa

Channel
Frequency (MHz)
QPSK. 1
QPSK. 1
QPSK. 1
QPSK. 2
QPSK. 25
QPSK. 5
QPSK. 50
16QAM 1
16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

Channel
Frequency (M|

apsk
QPsk
apsk
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (M
QPsk
apsk

® @ m

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

SlElGEEEEEEEGEEE

&

Frequency (M|

o] s [ =] =] |=

o= 2] |2 |3] e

o w e

o] s [ =] =] |=

° w

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

Power Power Power

e RBOffset  Low Middle

Ch./Freq. Ch./Freq
23095 23130

7075

High

711

2

Tune-up
limit
(dBm)

®oo~ao

2

o~=so

699.7

BW [MHZ]

Modulation ~ RB Size

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

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

Frequency (MH2)

Band 17 (700MHz Band)
Part 27H(only on channel required)

wer Power

Por
RBOffset  Low
Ch./Freq. Ch

710

High

Freq. Ch./Freq
23780 23790 23800
1

711

Tune-
limit
(dBm)




BRORTON LAN.

BW [MHz] Modulation

5
5
5
5
5
5
5
5
5
5

Channel

Frequency (MHz)

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

Channel

Frequency (M|

Frequency (M
QPsk
apsk
QPsk
apsk
Qpsk
apsk
QPsk
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
640AM

Channel
Frequency (M
QPSK.

QPSK.

QPsSK.

QPSK.

QPsK.

QPSK.

QPSK.
16QAM
16QAM
16QAM
16QAM

Frequency (M|
QPSK.
QPSK.
QPSK.

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

64QAM

RB

1

@B L2 iowewa a2 T 20 ®®as a3 ®®®a s g e ®E s s o

o= |22 |

Band 26 for FCC
(only on channel required)
Power  Power  Power
RBOffset  Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq
26765 | 2686 26965
821.5 8315 8415

Tune-up
limit
(dBm)

2

®oo~ao

2

Tune-up
limit
(dBm)




SPORTON LAS.

Band 38(only on channel required)

Power
RB Offset Low
Ch. / Freq

Power
Middle
Ch. / Freq

BW [MHz]  Modulation  RB Size
Channel 37850 38000
Frequency (MHz) 2580 2595

Ch. / Freq

38150
2610

Tune-up limit
(dBm)

MPR
(@8)

100
Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel
Frequency (MHz)

Tune-up limit
(dBm)

Channel

Frequency (MHz)

Tune-up limit
(dBm)

BW MHz]

Modulation ~ RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Band 41 (2.6G Band)

Power
RB Offset Low
Ch. / Freq

Power
Low Middle
Ch. I Freq

Power
Middle
Ch. / Freq
39750 40185 40620
2506 2549.5 2593

Power

High Middle

Ch. / Freq
41055
2636.5

Power
High
Ch. /Freq
41490
2680

Tune-up fimit
(dBm)

MPR
(@8)

Tune-up limit
(dBm)

Tune-up fimit
(dBm)

Tune-up limit
(dBm)




Bottom Antenna UL CA

CA_38C
Combination 20MHz+20MHz (100RB+100RB)
PCC scc

CA_7C
Combination 20MHz+20MHz (100RB+100RB)

PCC scc
C:acr\(r:\el Cfacr\(r:\el ModUation e ol KB Sizo RB offeqt 02 KB 578 Tar0et MPR Level GB) e pywe:f;’;;fm T“"e(;g:)we' Chanf‘e‘ ModUlalion oot RB Size R offacy 0% RB 57 TATGEL VPR Lovel(6B) R:(mf‘rm Pg";:f{“d';dh) PJ;é:e(ng,

20850 21048  QPSK 1 1 0 Receiver on 38048 QPSK 1 0 Receiver on

21100 20902  QPSK 1 0 0 0 1 0 Receiveron | 23.88 245 38099 QPSK 1 0 Receiveron | 2337 245
21350 21152 QPSK 1 [) [) [) 1 0 Receiveron | 23.51 245 37952 QPSK 1 ) Receiveron | 2343 245
20850 21048  QPSK 1 0 0 0 1 0 Receiver off | __19.51 205 38048 QPSK 1 0 Receiver off | _ 19.27 205
21100 aPsk 1 0 0 ) 1 0 Receiver off | 19.62 205 38099 QPSK 1 0 Receiver off | 19.05 205
21350 QpPsk 1 0 0 0 1 0 Receiver off | 19.54 205 37952 QPSK 1 0 Receiver off | _19.02 205




CA_41C

Combination 20MHz+20MHz (100RB+100RB)

PCC scc

wer Measured  Tuneup
Channel Channel ~ MOdUaION & RB offsst RE Size RB offset | O 0 078 Target MPRLevel (dB)  peyciion  Power (dBm) Power (dBm)

39750 39948 QPSK 1 1 0 Receiver on

40185 39987 QPSK 1 0 0 0 1 0 Receiver on 23.37 24.5
40620 40422 QPSK 1 0 0 0 1 0 Receiver on 23.46 245
41055 40857 QPSK 1 0 0 0 1 0 Receiver on 23.48 24.5
41490 41292 QPSK 1 0 0 0 1 0 Receiver on 23.61 24.5
39750 39948 QPSK 1 0 0 0 1 0 Receiver off 19.05 205
40185 39987 QPSK 1 0 0 0 1 0 Receiver off 19.11 20.5
40620 40422 QPSK 1 0 0 0 1 0 Receiver off 18.99 20.5
41055 40857 QPSK 1 0 0 0 1 0 Receiver off 19.02 20.5
41490 41292 QPSK 1 0 0 0 1 0 Receiver off 19.18 20.5




Top Antenna UL CA

CA_7C CA_38C

Combination 20MHz+20MHz (100RB+100RB) Combination 20MHz+20MHz (100RB+100RB)

PCC sce PCC sce
PCC  SCC Power Measured  Tune up Power PCC  sCC Power Measured  Tuneup
Channel Channel MU o o o R offset RB Size RB offset |0 0 oz TargetMPRLevel (dB) - eyiction  power (dBm) (dBm) Channel Channel MO & RB offset RB Size RB offset |00 (& 578 TargetMPRLevel (dB) gy Power (dBm) Power (dBm)

20850 21048 QPSK 1 1 0 Receiver on 37850 38048 QPSK 1 1 0 Receiver on

21100 20902 QPSK 1 0 0 0 1 0 Receiver on 17.78 18.5 37901 38099 QPSK 1 99 0 0 1 0 Receiver on 19.56 20.5
21350 21152 QPSK 1 0 0 0 1 0 Receiver on 17.62 18.5 38150 37952 QPSK 1 99 0 0 1 0 Receiver on 19.81 205
20850 21048 QPSK 1 0 0 0 1 0 Receiver off 19.03 19.5 37850 38048 QPSK 1 99 0 0 1 0 Receiver off 18.32 19.0
21100 20902 QPSK 1 0 0 0 1 0 Receiver off 19.22 19.5 37901 38099 QPSK 1 99 0 0 1 0 Receiver off 18.29 19.0
21350 21152 QPSK 1 0 0 0 1 0 Receiver off . 38150 37952 QPSK 1 99 0 0 1 0 Receiver off 18.31 19.0




CA_41C

Combination 20MHz+20MHz (100RB+100RB)

PCC scc

ower Measured  Tuneup
Channel Channel  MOdUIaION o RB offset RE Size RB offset | 0 078 Target MPRLevel (dB)  peyciion  Power (dBm) Power (dBm)

39750 39948 QPSK 1 1 0 Receiver on

40185 39987 QPSK 1 0 0 0 1 0 Receiver on 19.78 20.5
40620 40422 QPSK 1 0 0 0 1 0 Receiver on 19.66 205
41055 40857 QPSK 1 0 0 0 1 0 Receiver on 19.82 20.5
41490 41292 QPSK 1 0 0 0 1 0 Receiver on 19.91 20.5
39750 39948 QPSK 1 0 0 0 1 0 Receiver off 18.19 19.0
40185 39987 QPSK 1 0 0 0 1 0 Receiver off 18.27 19.0
40620 40422 QPSK 1 0 0 0 1 0 Receiver off 18.33 19.0
41055 40857 QPSK 1 0 0 0 1 0 Receiver off 18.31 19.0
41490 41292 QPSK 1 0 0 0 1 0 Receiver off 18.41 19.0




SFORTON LAB.

Configure

Inter-Band

Contiguous

Inter-Band

Non-
Contiguous

2CADL
PCC SCC Power
LTE BW uL uL uL# uL LTE BW DL DL With CA | WithoutcA
Band (MHz) HED Channel Mod RB 5 Band (MHz) HED Channel ALEEOH T | BT e
(MHz) Offset (MHz) (dBm) (dBm)
Band 5 10M 829 20450 QPsK 1 49 Band 41 20M 2593 40620 2388 23.93
Band 41 20M 2680 41490 QPsK 1 0 Band 5 10M 8815 2525 2359 2375
Band 7 15M 2535 21100 QPsK 1 0 Band 7 5M 26643 3193 2391 24.02
Band 7 20M 2535 21100 QPsK 1 0 Band 7 20M 26748 3208 23.89 24.02
Band 38 20M 2580 37850 QPsK 1 99 Band 38 20M 25998 38048 2361 2373
Band 41 20M 2680 41490 QPsK 1 0 Band 41 20M 26602 41292 2355 2375
Band 7 20M 2535 21100 QPsK 1 0 Band 7 5M 26875 3425 2385 24.02
Band 41 20M 2680 41490 QPsK 1 ) Band 41 5M 24985 39675 2364 2375




Default Power
2.4GHz WLAN Ant1

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

2.4GHz WLAN

802.11n-HT20
MCS0

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac- 38 519 15.72 17.00 o501
UEDOESD 46 5230 17.25 18.00 i

802 TTac-

Ham 42 5210 13.89 15.00 93.04

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.3GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-

HTA0 MCSO

5GHz WLAN

Frequency  Average power
(MHz) (dBm)

Tune-Up

Channel s

Duty Cycle %

802.11a 6Mbps
132 5660 17.33 19.00
140 5700 17.04 19.00
100 5500 16.00 17.00
116 5580 15.64 17.00
802‘;‘10":;720 124 5620 1555 17.00 98.16
132 5660 15.60 17.00
140 5700 15.12 17.00
& 5t WLAN 102 5510 16.62 17.00
802.11n-HT40 110 5550 15.52 17.00
es 126 5630 15.28 17.00 %2
134 5670 15.30 17.00
100 5500 16.79 17.00
116 5580 16.44 17.00
v:gg :;gso 124 5620 16.32 17.00 98.16
132 5660 16.34 17.00
140 5700 15.17 17.00
102 5510 16.67 17.00
802.11ac- 110 5550 16.49 17.00
VRIRBIEEED 126 5630 16.26 17.00 o691
134 5670 16.30 17.00
802.11ac- 106 5530 13.22 15.00
VAIEDIEEED 122 5610 16.04 17.00 o0t

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.8GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-

HTA0 MCSO




Power Level for Receiver on

2.4GHz WLAN

2.4GHz WLAN

Channel

Ant 1

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5GHz WLAN

Channel

Frequency  Average power
(MHz) (dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac- 38 519 14.72 16.00 o501
UEDOESD 46 5230 16.25 17.00 i

802 TTac-

Ham 42 5210 12.89 14.00 93.04

5GHz WLAN

Channel

Frequency
()

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0
5.3GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-
HTA0 MCSO

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

5.5GHz WLAN

802.11a 6Mbps
132 5660 16.33 18.00
140 5700 16.04 18.00
100 5500 15.00 16.00
116 5580 14.64 16.00
802‘;“(;":;720 124 5620 14.55 16.00 98.16
132 5660 14.60 16.00
140 5700 14.12 16.00
102 5510 15.62 16.00
802.11n-HT40 110 5550 14.52 16.00
es 126 5630 14.28 16.00 %2
134 5670 14.30 16.00
100 5500 15.79 16.00
116 5580 15.44 16.00
v:gg :;gso 124 5620 15.32 16.00 98.16
132 5660 15.34 16.00
140 5700 14.17 16.00
102 5510 15.67 16.00
802.11ac- 110 5550 15.49 16.00
VRIRBIEEED 126 5630 15.26 16.00 o691
134 5670 15.30 16.00
802.11ac- 106 5530 12.22 14.00
VAIEDIEEED 122 5610 15.04 16.00 o0t

5GHz WLAN

Channel

Frequency
(MHz)

Average power
(dBm)

Tune-Up
Limit

Duty Cycle %

802.11n-HT20
MCS0
5.8GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-
HTA0 MCSO




Power Level for Rec

2.4GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

2.4GHz WLAN

802.11n-HT20
MCS0

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.2GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac- 38 519 1372 15.00 o501
UEDOESD 46 5230 15.25 16.00 i

802 TTac-

Ham 42 5210 11.89 13.00 93.04

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.3GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-

HTA0 MCSO

5GHz WLAN

Frequency  Average power
(MHz) (dBm)

Tune-Up

Channel s

Duty Cycle %

802.11a 6Mbps
132 5660 16.33 18.00
140 5700 16.04 18.00
100 5500 15.00 16.00
116 5580 14.64 16.00
802‘;“(;":;720 124 5620 14.55 16.00 98.16
132 5660 14.60 16.00
140 5700 14.12 16.00
o S WLAN 102 5510 15.62 16.00
802.11n-HT40 110 5550 14.52 16.00
es 126 5630 14.28 16.00 %2
134 5670 14.30 16.00
100 5500 15.79 16.00
116 5580 15.44 16.00
v:gg :;gso 124 5620 15.32 16.00 98.16
132 5660 15.34 16.00
140 5700 14.17 16.00
102 5510 15.67 16.00
802.11ac- 110 5550 15.49 16.00
VRIRBIEEED 126 5630 15.26 16.00 o691
134 5670 15.30 16.00
802.11ac- 106 5530 12.22 14.00
VAIEDIEEED 122 5610 15.04 16.00 o0t

5GHz WLAN

Frequency ~ Average power  Tune-Up

Channel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT20
MCS0

5.8GHz WLAN

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

BUZTTac-

HTA0 MCSO




SPORTON LAS.

BR/EDR

Power Level for Receiver on/off

CHO 2402 12.70 12.60 12.50 11.50 11.40 11.30 11.50 11.40 11.30

Bluetooth CH39 2441 13.00 12.90 12.90 11.70 11.60 11.60 11.70 11.60 11.60 13.50
CH78 2480 11.90 11.80 11.70 10.80 10.70 10.60 10.80 10.60 10.60

LE v4.0&5.0

Mode

Channel

CH 00
CH 19
CH 39

Tune-up Limit

Frequency
(MHz)
2402
2440
2480

Average power (dBm)

GFSK
8.20

8.50

7.90

135






