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CALIBRATION CERTIFICATE

Object D3700V2 - SN:1008

Calibration procedure(s) QA CAL-22.v5
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: November 25, 2020

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility; environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 3503 31-Dec-19 (No. EX3-3503_Dec19) Dec-20

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: Jeffrey Katzman Laboratory Technician C/ : E 'Z.-
Approved by: Katja Pokovic Technical Manager /MC

Issued: November 26, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,
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Schmid & Partner T —— Z Service suisse d'étalonnage
S JacMRA G
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Accredited by the Swiss Accreditation 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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

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

DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

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

3700 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22,0°C 37.7 3.12 mho/m
Measured Head TSL parameters (22.0+0.2) °C 38.4+6% 3.09 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.72 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

67.6 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.43 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.4 W/kg = 19.5 % (k=2)

Certificate No: D3700V2-1008_Nov20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 492Q-71jQ

Return Loss -22.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.138 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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DASY5 Validation Report for Head TSL

Date: 25.11.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1008

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f= 3700 MHz; ¢ = 3.09 S/m; & = 38.4; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY5?2 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 31.12.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.87 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) = 6.72 W/kg; SAR(10 g) = 2.43 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 =73.5%

Maximum value of SAR (measured) = 13.2 W/kg

-10.00
-15.00

-20.00

-25.00

0dB =13.2 W/kg = 11.21 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client Sporton
CALIBRATION CERTIFICATE

Chiject D3Y00V2 - SN:1022

Certificate No: D3900V2-1022_Jul19

QA CAL-22.v4 _
Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration procedina(s)

Callbration date: July 11, 2019

This calibration cadificale documents thi traceabilily to national standérds, which realize the physical units of measuraments (sh,
The measuraments and the uncarainties wilh confidence probahility ara given on the following pages and are parl ol Ihe cartificate,

Al calibrationis have been conducted |n tha closed ubaratory facility: environmen temperature (22 « 3)"C and humidity < 0%,

Calibration Equipmen! Used (M&TE criieal lof callbration)

Primary Standands iRl (Cal Data (Cortilickls Moo Scheduled Calibraton

Power mejer NEFP Sh; 104778 gd-Apr=10 (Mo, 21 7-028082/02883) Apr-20

Power sensor NAP-Z97 SN; 103244 03-Apr-18 (Mo, 217-02882) Apr-20

Power sensor NAP-291 SN: 105245 0a-Apr-18 (No. 217-02803) Apr-20

Refetanca 20 dB Atlanuaior SM: 6058 (200k) 04-Apr-18/(No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 F 06327 p4-Apr-18 {No, 217-02855) Apir-20

Falerance Frobe EX30V4 Shi: 3603 25-Mar-19 (No. EX3-3803. MariB) Mar-20

DAE4 S B01 I-Apr-18 (No. DAE4-601_Apr1) Apr-20

Secondary Standards I3 # Check Data {in housal Scheduled Chagk

Power meler E4419E SN; GHAA512475 30-0et=14 {in house chagk Feb-18) In house check: Ooi-20

Power sansor HP B4B1A SN Us37eoziad O7-001-15 (in hotse check Oel-18) In house check: Oat-20

Power sansor HF B481A SH: MY41083317 07-CietA5 {in house chiack Oct-18) in house check: Oct-20

AF generator &S SMT-06 SN: 100972 15-4un-15 (in holse chéck Oct-18) In hause check: Cot-20

Network Analyzer Agilant EB3584 | SN: LIS41080477 F1-Mar-14 (in hoise check Dat-18) In housa chack: Cetl-18
Mame Functlon Signaiurs

Calltirated by Jston Kastral Laboratory Teehnician w

Approved by: Kalla Pokavic Taohnical Managar

A

lsaued: July 11,2018

This callbration carificale shall not ba reproduced excapt in full without wrilten approval of the laboralory,
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.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 the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 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 Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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.

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

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

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

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

« 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 1.

DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

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

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 375 3.32 mho/m
Measured Head TSL parameters (22.01£0.2)°C 372+6 % 3.23mho/m+6 %
Head TSL temperature change during test <0.5°C mnm -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.03 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

70.5 Wikg * 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.46 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.6 Wikg % 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.2 3.53 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37016 % 3.41 mho/m 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.64 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

66.6 W/kg * 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wikg * 19.5 % (k=2)

Certificate No: D3900V2-1022_Jul19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 472Q-41jQ

Return Loss -259dB

Antenna Parameters with Head TSL at 4100 NViHz

Impedance, transformed to feed point 57.0Q+0.7jQ

Return Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.101 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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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3900 MHz; Type: D39200V2; Serial: D3%00V2 - SN:1022

Communication System: UID (0 - CW; Frequency: 3000 MHz, Frequency: 4100 MH;:
Medium parameters used: f=3900 MHz; o= 3.23 8/m; g = 37.2; p= 1000 Iiga’m
Medium parameters used: [ = 4100 MHz; o =3.4] S/m; £, =37, p= 1000 kg/m'
Phantom section: Flat Section

Mensurement Standard: DASYS (IEEE/IEC/ANS] €C63,19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - §N3503; ConvE(7.25, 7.25, 7.25) @ 3900 MHz,
ConvE(7.05, 7.05, 7.05) @ 4100 MHz; Calibrated: 25,03.2019

Sensor-Surface: | 4mm (Mechanical Surface Detection)
Electionits: DAE4 Sn601; Calibrated: 30.04.2019
Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS2 52.10.2(1504); SEMCAD X 14.6.12(7470)

Date: 11.07:2019

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Referenice Value = 73.25 Vim; Power Drift = 40.09 dB
Peuak SAR (extrapolated) = 20.0 W/kg

SAR(1 g) = 7.03 W/kg; SAR(10 g) = 2.46 W/kg
Maximum value of SAR (measured) = 13.7 W/kg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=4100MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Vilte = 69.96 V/im; Power Drift =0.01 dB
Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 6.64 W/kg; SAR(10 g) = 2.32 W/kg
Maximiim value of SAR (measured) = 13.2 Wikg

dB
0

-7.00

-14.00
-21.00
-28.00
-35.00

DdB= 137 W/ke=11.37 dBW/kg
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Impedance Measurement Plot for Head TSL
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D3900V2, Serial No. 1022 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.

D3900V2 — serial no. 1022

3900 Head
Real Imaginary
Date of Return-Loss
Delta (%) Impedance Delta (ohm) Impedance Delta (ohm)
Measurement (dB)
(ohm) (ohm)
2019.7.11 -25.9 47.2 -4.1
2020.7.7 -26.3 -1.5 47.9 0.7 -1.7 24
D3900V2 — serial no. 1022
4100 Head
Real Imaginary
Date of Return-Loss
Delta (%) Impedance Delta (ohm) Impedance Delta (ohm)
Measurement (dB)
(ohm) (ohm)
2019.7.11 -23.6 57.0 0.7
2020.7.7 -23.3 1.3 58.2 1.2 -1.1 -1.8

<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 L bR

Dipole Verification Data> D3900V2, serial no. 1022
3900MHz - Head

M 511 Log Mag 10.00ds/ Ref 0.000dE

1 Start 3.7 GHz TFBW 70 kHz stop 4.3 6Hz B[ | v et 15 v % ECeel |

4100MHz - Head

11 Log Mag 10.00d8/ Ref 0.000dB

10.00

-10.00

[1 start3.7 GHz TFBW 70 kHz stop 4.3 Griz [l |+ % ol srun 4.2 s B
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ciet  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1113

Calibration proceduras) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Galibration date: September 24, 2019

Ths calibration cérificats decumants the traceability to natioral standards, which realize tha physical units of maasurements (S1)
This measurements and the uncedainties with mnlidenca-mbahi'lityr are givin an the following pages and are part of the certificats.
All ealibrations have been conducted in the clesed Isboratory faciity: snvironment temperature (22 + 3)'C and humidity < 70%.

Calibration Equipmant used (M&TE critical fo callbration)

Primary Standards g Cal Date {Carfilicate No.) Schaduled Calibration
Power meter NAP SN; 104778 03-Apr-19 (Mo, 217-02892/012883) Apr-20

Fowarsensor NAF-Z99 SNy 103244 D3-Apr-19 (No. 217-02622) Apr-20

Fower sensar NAP-Z91 SN: 103245 03-Apr-18'(Mo, 217-02853) Agr-20

Feferance 20 dB Attenuator SN: 5058 {20k) D4-Apr-18 (Mo, 217-02894) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reterence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-3503_Mar{9) War-20

DAE4 SN: 801 30-Apr-18 (Mo, DAE4-E01_Aprig) Apr-20

Secondary Standards i0e Check Date (in house) Schedulad Check
Fower meter E44198 SN: GRIDS12475 30-Cot-14 (in house check Feb-18) In hintsie cheek: O¢t20
Fower sensor HP 84814 SN US3r29Z783 O7-0e-15 (in hoose check Oct-18) In House check: Oci-20
Pewer sensor HE B4B1A SN: MY41082347 O7-001-15 (in housa chack O&1-18) In house check: Cet-20
AF generator RES SMT-D6 SM: 100972 15-Jun-15 [in house chack Ocl-18) In house check: Ooi-20
Network Analyzer Agilent ES358A | SN: 1JS41080477 B1-Mar-14 (in house check Oct18) In haisse cheok: Oct-19

Marrig Function Signature
Cafibrated by: Jaton Kastratl Labaratory Technician ;:ﬁ/ﬁ W
L}
Approved by; Katia Pokovic Technical Manager ﬂ

lsseed: September 25, 2019
This calibration cerificate shall not be reproduced axcept in tull without written appraval of the laboratary,
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,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 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

Feed Point Impedance and 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.

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

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%.

Cerificate No: D5GHzV2-1113_Sep1d Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10.mm with Spacer

Zoom Scan Resolution

cx, dy = 4.0 mm, dz =1.4mm

Giraded 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
Neminal Head TSL parameters 22.0%C 359 4.71 mhg/m
Measured Head TSL parameters (22,0 20.2)°C 3B1£6% 4.53 mhe/m £ 6 %
Head TSL temperature change during test =D57C - ——
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters nomnalized to 1W 80.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL paramelers

narmalized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2) °C. 346+6% 4.88 mho/m £ 6 %
Head TSL temperature change during test <05°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 8.40 Wikg

SAR for nominal Head TSL paramaters

normaiized to TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 MW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1113_Sep19
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Head TSL parameters at 5750 MHz

Thie following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters. 220°C 354 5.22 mho/m
Measured Head TSL paramelers (22.0£0.2) °C 344 6% 5.03 mho/m £6 %
Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW. input power 8.06 W/kg
SAR for nominal Head TSL parametars normalized to 1TW 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1113_5Sepi2
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B70a-620
Retirn Loss -24.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedarnce, transformed to feed point 5600 -2.7 0
Return Loss -24.1 dg

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed paint S56.702-10i0
Heturn Loss -239d8

General Antenna Parameters and Design

I_E[ectrl::al Delay (one direction) 1.185 ns

After long term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DG-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 pesition as sxplained In the
"Measurement Conditions" paragraph, The SAR data are not affscted by this change. The overall dipole length s 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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DASY5 Validation Report for Head TSL
Date: 24.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1113

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; 0 =4.53 Sim; e =35.1;p= 1000 k.gfm:f :
Medium parameters used: f = 5600 MHz; ¢ = 4.88 5/m; & =34.6;p= 1000 kg/m” ,
Medium parameters used: = 5750 MHz; o = 5.03 8/m; & = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standird: DASYS (IEEE/[EC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvE(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.98, 4,98, 4.98) @ 5750 MHz Calibrated:
25.03.2019

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

» FElectronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 78.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 Wikg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.00 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 W/kg

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75,13 V/m; Power Dnift = 0.03 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 19.0 Wikg
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-6.00

-12.00

-18.00

-24.00

-30.00

0dB = 18.1 Wikg = 12.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D5GHzV2, Serial No. 1113 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.

D5GHzV2 — serial no. 1113
5250 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.05 51.71 -6.16
2020.9.23 -24.80 -0.03 50.56 1.15 -5.94 -0.22

D5GHzV2 - serial no. 1113

5600 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.09 56.04 -2.71
2020.9.23 -23.95 0.01 57.70 -1.66 -2.85 0.14

D5GHzV2 — serial no. 1113

5750 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -23.94 56.70 -1.04
2020.9.23 -21.92 0.08 58.56 -1.86 -1.58 0.54

<Justification of the extended calibration>

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

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958



SPORTON LAB.

Dipole Verification Data> D3700V2, serial no. 1008

5250MHz — Head

1 mwe s O

5600MHz — Head

=

5750MHz - Head

B ol B | ¢ Semt SR

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958
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Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

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

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

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

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

e 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 Resolution nominal

High Range: 158 = 6.1uV, full range = -100...+300 mV
L.ow Range: 1LSE = 6inV , full range = -1......+3mV
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.411 = 0.02% (k=2) | 403.452 + 0.02% (k=2) | 403.463 + 0.02% (k=2)
Low Range 3.965158 £ 1.50% (k=2) | 3.98747 + 1.50% (k=2) | 3.99174 + 1.50% (k=2)
Connector Angle
Connector Angle lo be used in DASY system NMIHEL"
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voitage Linearity

High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 200024.85 -B.a2 -0.00
Channel X + Input 20005.38 0.39 0.00
Channel X - Input -20003 .50 272 -0.01
Channel Y + Input 200030.06 -2.80 -0.00
Channel ¥ + Input 20004.14 -0.70 -0.00
Channel Y - Input -20008.00 -1.63 0.01
Channel Z + Input 200034.52 1.89 0.00
Channel 2 + Input 20005.02 0.16 0.00
Channel £ - Input -20007.28 -0.87 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.94 0.03 0.00
Channel X + Input 200.94 0.01 0.01
Channel X - Input -198.93 0.16 -0.08
Channel ¥ + Input 2000.58 017 -0.01
Channel Y + Input 166.07 -0.81 -0.40
Channel Y - Input -200.24 -0.99 0.50
Channel Z + Input 2000.83 0.21 0.0
Channel Z + Input 188.97 .67 -0.34
Channel Z - Input =189.90 -0.63 032
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 23.28 21.16
- 200 -21.29 -22.70
Channel ¥ 200 2783 -28.04
- 200 26.48 26.49
Channel Z 200 -11.47 -11.06
- 200 8.80 9.70
3. Channel separation
DASY measurement parameters: Aulo Zero Time: 3 sec, Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV)} | Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.92 -3.40
Channel Y 200 827 - 332
Channel Z 200 9.47 542 -

Certificate No DAE4-1358_Apr20
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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 15579 16774
Channel ¥ 16044 14871
Channel Z 16074 16518

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measurng time: 3 sec

Input 10MC
Average (V) | min. Offset (V) | max. Offset (uv) | ™ ?::;“ﬁ““
Channel X 0.87 -0.83 1.88 0.46
Channel ¥ -0.62 -1.71 0.15 0.38
Channel 2 .46 -1.45 0.52 0.38
6. Input Offset Current
Nomiral Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.8
Supply (- Vec) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) 0.0 -8 -9

Cerificate No: DAE4-1358_Apr20
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Glossary

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate system.

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

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

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

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

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

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

e 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 Hesolution nominal

High Range: 1LSB= B.1uV, fullTange = -100...+300 mV
Low Range: 1LSB = einV, full range= -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.621  0.02% (k=2) | 405.288 £ 0.02% (k=2) | 405.521 + 0.02% (k=2)
Low Range 3.95970 £ 1.50% (k=2) | 4.00177 £ 1.50% (k=2) | 4.00559 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system /O +£1"
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Diiference (pV) Error (%)
Channel X + Input 200028.13 -4.41 -0,00
Channel X + Input 20005.33 015 0.00
Channel X - Input -20003.94 1.66 -0.01
Channel ¥ + Input 200034.95 am 0.00
Channel ¥ + Input 20004.62 -0.42 -0.00
Channel ¥ = Input -20006.63 -0.88 0.00
Channel 2 + Input 200029.72 -2.88 0,00
Channel Z + Input 20001.10 -3.93 -0.02
Channel 2 = Input -20007.10 -1.35 0.0
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 200083 -0.08 -0.00
Channel X + Input 201.48 0.52 0.26
Channel X - Input -188.72 0.43 022
Channal ¥ + Input 2000.87 0,12 0.0
Channel ¥ + Input 199.83 -0.88 -0.44
Channel Y = Input -188.88 -0.62 0.31
Channel Z + Input 2000.93 0:20 0.01
Channel 2 + Input 20018 -0.58 -0.30
Channel 2 = Input -199.91 057 0.28
2. Common mode sensitivity
DASY measurement paramelers: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Valtage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 -2.8 -4.53
- 200 5.99 424
Channel Y 200 1.24 1.13
- 200 2.4 -3.20
Channel 2 200 -1.62 -1.40
- 200 -0.52 -0.26
3. Channel separation
DASY measuramenl parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - n.82 -4.08
Channel Y 200 7.63 . 2,53
Channel Z 200 10.14 547 -
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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 16168 15926
Channel ¥ 15804 15641
Channel 2 18229 15177
5. Input Offset Measurement
DASY measutement parameters: Auts Zero Time: 3 séc; Measuring time: 3 sec
Input 10MQ
Average (V) | min. Offset (uV) | max. Offset (v) | S Dﬂf;;‘“""
Channel X 0.70 -0.97 267 0.58
Channel ¥ -0.62 -1.86 0.88 042
Channel Z -0.13 -1.67 0.85 041
6. Input Offset Current _
Mominal Input circuitry offset aurrent on all channels: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vce) +7.8
Supply (- Vec) 7.6

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vec) -0.01 B B

Certificate No: DAE4-1303_Jul20
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di tarstura

S Swiss Catibration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swizs Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of ealibration cerlificates:

Client Sporton Certificate No: DAE4-1338_Nov20

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 1338

Calibration procedursis) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: Movember 27, 2020

This calibration certificate documents the tiaceability to national standards, which realize the physical units of measurements (51,
The mieasuremanis and the uncerainties with confidence probatillity are given on the following pages and are part of the cerificate:

All calibratione have been conducted in the closed laboratory facility: environment temperdture (22 + 3)"C and humidity < 70°%,

Caiibration Eguipimsnt gsed (MATE afifical for callbration)

Primary Standanis DY Cal Dats |Cartificate Mo} Scheduled Callbraticn

Kelthley Muitimatar Type 2001 SM: 0810278 07-Sep-20 (No:23547) Sep-1

Secondary Standsrds 0 # Check Daté (in hauss) Seheduted Check

Auta DAE Calibration Unit SE UWS 053 AA 1001 0B-Jan-20 (in house check) In house check: Jan-21

Calbrator Box V2.1 SEUMS 006 AA 1002  08-Jan-20 {in houze cheak) In housa check: Jan-21

Pame Funciion Sjgnatura

Calloratad by: Adriah Gehring Labioratary Technician %”_

Approved by Swven Kihn Deputy Managar vl {:’, b LA
PN 2 e

Issued; Novamber 27, 2020

This calibration certificate shall not be rproduced except In full without written approval of the taboratory,
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. . U LT
Calibration Laboratory of _\@\‘E’{;’- S  Schweizerischer Kalibrierdianst

Schmid & Partner %‘ e ¢ Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 6004 Zurich, Switzariand AN S swiss Cafibration Service
! Al .
Accradited by the Swiss Accreditation Service (SAS) Agcreditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

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

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

» Common mode sensitivity: Influence of a positive or negative comman mode valtage 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: Vialues 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 Vollage: 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.

Cedificate No: DAE4-1338_Nowv20 Page 2of 5



DC Voltage Measurement
AID - Converter Resolution nominal

High Range: 1LSB = 6.1V, full range =  -100...+300 mV
Low Range: 1LSE = BinV , full range= -1......+3m\
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.683 + 0.02% (k=2) | 404.259 + 0.02% (k=2) | 404.216 + 0.02% (k=2)
Low Range 3.97329 £ 1.50% (k=2) | 3.97760 + 1.50% (k=2) | 3.97480 + 1.50% (k=2)
Connector Angle
Connector Angle to be Used in DASY system 2400°x1°

Certificate No: DAE4-1338_Navz20 Page 3ol 5



Appendix (Additional assessments outside the scope of SCS01 08)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199991.64 a2 -0.00
Channel X + Input 20002.84 1.10 0.01
Channel X - Input -20001.18 0.25 -0.00
Channel ¥ + Input 19888225 0.36 0.00
Channal Y + Input 189394 51 -1.97 -0.01
Channel Y - Input -20003.41 1,82 0.01
Channel Z + Input 198983.13 .98 (.00
Channel Z + Input 20000.60 -0.92 -0.00
Channel Z - Input -20003.21 -1.57 0.0
Low Range Reading (uV) Difference (uV) Error (%)
Chaninel X + Input 2001.46 .54 0.03
Channel X + Input 201.63 0.2y 0.14
Channel X - Input -198.25 0,29 0.15
Channel Y + Input 2001.07 18 0.01
Channel ¥ + Input 200.68 -0.49 -0.24
Channel Y - Input -183.20 -0.52 0.26
Channel 2 + Input 2000.41 -0.51 -0.03
Channel 2 + Input 199,93 -1.28 -0.64
Channel Z - Input <199.77 -1.08 0:54
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 7.08 5.84
- 200 -6.14 -4
Channel ¥ 200 21.12 -21.17
- 200 2010 20.00
Channel Z 200 -3.05 -2.98
-200 0.35 0.59
3. Channel separation
DASY measuremant parameters: Aute Zero Time: 3 see; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uv) Channel Z (pV)
Channel X 200 - 3:84 -3.07
Channel Y 200 8.29 - 4.87
Channel 2 200 8.97 5.36 -

Certificate Mo: DAEA4-1338 Nov20
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 seic; Measuting time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16191 14008
Channel ¥ 16286 16249
Channel 2 18106 15261
5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Inpt 10MO
Average (uV) | min. Offset (iV) | max. Offset (uv) | % [Ef:}m'""
Channel X 057 D12 1.34 0.3
Channel Y .39 0949 023 0.27
Channel 2 -0.35 -1.05 0.40 0.28
6. Input Offset Current
Neminal Input circuitry offset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (KOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for infarmation)

Typical values Alarm Level (VDC})
Supply (+ Vec) +7:a
Supply (- Vec) -7.6

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +3.01 +5 +14
Supply (- Vec) -0.01 -8 -9

Certificate No: DAE4-1338_Nov20)
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Calibration Laboratory of S,

Ao g Schweizerischer Kalibrierdienst
Schmid & Pariner e ¢ Servics suisss diétalonnage
Engineaﬁng AG e = S Seryizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand T Swiss Calibration Service

Accradited by tha Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signataries to the EA

Muliilateral Agreement for the recognition of calibration cerlificates

client  Sporton Certificate No: ES3-3293_Sep20
|CALIBRATION CERTIFICATE |
Objact ES3DV3 - SN:3293

QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v7
Calibration procedure for dosimetric E-field probes

Califrstion proicedurels)

Calibeation date: September 23, 2020

This calibralion carificate documents the raceabifity to natonal standsms, which realize the physicsl units of meesurements (51),
The measurarmants and the uncenainlies with confidence probsbility are given on the foflowing peges and ars pan of the cenificate,

Al calibsations hiave been conducted in the desed lsborstory faciity: environment temperature (22 £ 3)°C and humidity < T0%:.

Callbration Equipmeant wsed (METE crifical for calibrafion)

This calibration certificate shall not ba reproduced except in Tull without writtén approval of the laboratary.

Frimany Siandamds 1o Cal Date (Cedificats No,) Sehodulad Calibrabon
Power metar NRP SN 104778 01=-Apr-20 [No. 217-03100403101) Apr-21
Fower sensor NRFP-291 EN; 103244 0i-Agr-20 (Mo, 217-03100) Apr-21
Power sansor NEP-281 BN 103245 D1-Apr-20 (No. 217-03101) Apr-21
Reference 20 dB Attenuatar SN; CC2552 (20x) 31-Mar-20 {No. 217-03108) Apr-21
DAEL Sh; 660 27-Dec-18 (No. DAES-E60_Deci18) Dec-20
Reference Probe ESION2 SM: 3013 31-Dec-19 (No. ES3-3013_Dec18) Dec-20
Secondary Standards i Chieck Date (in houss) Sicheduled Check
FPower meter E44198 SN: GB4 1203874 6-Apr-16 [in house chack Jun-20) In house cheol: Jun-22
Fower sensor E44 124 SN MY41458087 06-Apr=18 [in house check Jun-20) in housa chack: Jun-22
Power sensor E44124, SN; 006110210 06-Apr-18 (in house check Jun-20) in house cheok: Jun-22
RF generator HP 86480 BN, US3642001 700 04-Aug-25 {jn house check Jun-20) In houss check: Jun-22
Metwork Analyzer EB3584 SN US410804T7 31-Mar-14 (in house check Cot-19) In house check: Tot-20
Mame Funlion Shgnalelre

Calibrated by: Michael Webes Lasborstory Teehnician 1 /ﬁéd_

-
Approvad by Katja Fokovic Technical Manager

A~

leauad: Sephamber 20, 2020

Certificate No: ES3-3283_Sep20
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Calibration Laboratory of &

S, g  Schweizerischer Kallbrierdienst
Schmid & Partner < = C Service suisse d'étalonnage
Engineering AG g s Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland fﬁﬁ Swiss Caltbration Service
Arcredited by (he Swiss Accreditation Seivice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories (o the EA
Multflateral Agreement for the recognition of calibration certificates
Glossary:
TSL tiszue simulating liquid
NORMx. vz sensitivity in free space
ConvF sensitivity in TSL / NORMx.yz
DCP diode comgpression point
CF orest factor (1/duty_cycle) of the RF signal
ABC D modulation dependent linearlzation parameters
Polarization ¢ o rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement centar),
e, 3 =0 is pormal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

|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

I[EC 62208-1, ", "Measurement pracedure for the assessment of Specific Absorplion Rate (SAR) frem hand-
held and body-mounted devices used next to the ear (frequericy range of 300 MHz 1o B GHz)", July 2016

IEC 62205-2, "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

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field pelarization 8 =0 (f < 900 MHz in TEM-cell; T > 1800 MHz: HEEWaueguide}
NORM,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
unceriainty Inside TSL (see below ConvF).

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

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

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

Ax,y.z; Bxy,z; Cx.y,z; Dx.y,2; VRx,y.z: A, B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameaters do not depend on freguancy nor
media, VR is the maximumn calibration range expressad in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for T > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMy,y,z = CanvF whereby the uncertainly corresponds to that given for CanvF. A frequancy depandent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o £ 100
MiHz

Sphetlcal isotropy (3D deviation from isafropy): in a field of low gradients realized using & flat phantom
exposed by a paich antenna.

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

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

Certificate No: ES3-3293_Sep20 Page 2af9



ES3DV3 —S5N:3283 September 23, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:32932

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Une (k=2)
Narm (uVAVIm)Y" 1.10 0.80 0.73 £101 %
DCF (mV)® 102.3 108.5 106.9

Calibration Results for Modulation Response

un Communication System Name A B c D VR Max Uncs
dB dBVuV dB mV dev. | (k=2)
g cw X 0.0 0.0 1.0 000 | 1992 | 235% | 247 %
Y 0.0 0.0 1.0 179.4
z 0.0 0.0 1.0 18386

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%.

* Tha untertalnties of Nom X.¥,2 da not affest the E*figld uncertainty inside TSL (see Pags 5),

= Numerical lisiearization parametsr uncertainty not reguired,

= Uncerfainty is determined uging the max deviation from linear response applying rectangular distribution and ts expressed for the sqeere-of the
figld valus

Cerfificate No: ES3-3293_Sep2D Page 3of 9



ES3DV3- SN:i3293

Sepiember 23, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (7) -5.0
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dizsabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diamater 4 mm
Prabe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Callbration Poim 2 mm
Frobe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm

Note: Measurement distance frum surface can be increased to 3-4 mm for an Area Scan job.

Certificate Noi: ES3-3203_Sep20
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ES30V3-sN:3283 Saptember 23, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MHz) | Permittivity (Sim)* ConvFX | ConvFY | ConvFZ | Alpha® ! (mm) (k=2)
750 41.9 0.89 6.51 6.51 8.51 0.80 118 | +120%
835 415 0.90 £.43 6.43 643 0.78 116 | +120%
a00 41,5 0.87 6.24 6.24 6.24 0.80 1.18 | £120%
1750 40.1 1.37 5.37 6:37 5.37 0.63 128 | +120%
1900 40.0 1.40 514 5.14 5.14 0.50 144 | +120%
2000 40.0 1.40 5.11 5.11 511 0.72 125 | +120%
2300 395 1.67 4.81 4.81 4.81 0.65 1.3 | #120%
2450 30.2 1.80 4.51 4.51 4.51 057 | 150 | +120%
2600 39.0 1.96 4.38 4.38 4.38 0.80 1.23 l £12.0 %

" Frequency validity above 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2), else IUis restricted to £ 50 MHz. The
uncertainty |2 the RES of the ConvF uncertainty st calibration frequency and the uncertainty for the indicsted frequency band. Frequenay validity
bedow 300 MMz is + 10, 25. 40, 50 and 70 MHz for ConvF assessments at 30, B4, 128, 150 and 220 MHz respaatively, Validity of ConvF assessed st
6 MHz s 4-9 MHz. and ConvF assessed al 13 MHz is 9-18 MHz Above 5 GHz frequency valldity can be extendsd io £ 110 Mz

" At frequencies below 3 GHz. the validity ol issue paramaters (¢ and o] can be relaxed to = 10% if liquid compensation formula iz applied ta
measured SAR values. Mt frequencies above 3 GHz, the validity of tissus parameters (¢ and o) Is restricted 1o = 5%, The uncartainty is the RSS of
the ConvF uncestainty for indicated target tissue parameters

® AlphaiDepth are datermined during calibration. SPEAG warranis that the remaining deviation due to the boundary affect after compensation is
always |ess than & 1% for frequencies below 3 SHz and betow 2 2% for frequencies between 3-6 GHz at any distangs farger than half the proba tip
diameter from the boundary.

Certificate No: ES3-3283_Sep20 Page50f9



ES30V3— 5N:3293 September 23, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES30V3-5SN:3293 Seplember 23, 2020

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ES3DV3- SN:3293 September 23, 2020

Dynamic Range f{(SARpead)
(TEM cell , foya= 1900 MHz)

105

3

Input Signal [uV]

163
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|
1 162 102

e 102 121 108
- SAR [mW/em3]
(o] ' [e]

not compensated compensstes

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3- SN:3203 September 23, 2020

Conversion Factor Assessment

{= 835 MHz WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_canvF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

it el

Diesyistint

-0 -0& 06 04 02 00 02 04 0EF DE 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schweirerischer Kailbrierdiznst

Fon Service sulsse d'étalonnage

s Servizio svizzera di taratura
Swiss Calibration Sarvice

Accradited by the Swiss Accreditation Sarvice {SA5) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the £A
Multilatersl Agreement for the recagnition of calibrafion cartificatas

cient  Sporton Certificate No: EX3-3857_Sep20
CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3857

Callbration procedure(s) QA CAL-01.v9, QA CAL-14.v6, QA CAL-23.v5, QA CAL-25.7

Calibration procedure for dosimetric E-field probes

Calibration date:; Seplember 25, 2020

This calibration certificale documants the tracesbility to nations| standands, which realize the physical units 6f measurements 51,
The measurements and the uncerainties with confidance probability ame given on the following pages and are part of tha cenificaie,

All cafibrations have been conducted in the closed lzboratory facility: environment temperature (22 + 3)°C and husmidity < 70%

Calitratfon Equipman] used (MATE ceitical for calibration)

Primary Standards 12 Cal Data [Cerificste o) Soheduled Calibrslion

Power meter NRP SN: 104778 1-Apr-20 (No. 217-031 0031} Apr-21

Power santor NRP-231 SN: 103244 01-Apr-20 (Nai. 217-03100) Apr-24

Piwer sansor NEP-Z81 SN: 103245 01-Ape-20 (No: 217-03101) Apr-21

Reference 20 d8 Attenuator SN CC2552 (200 31-Mar-20 {No. 217-D3106) Apr-21

DAEA SN: 860 27-Dec-19 (No. DAE4-S60_Dec18) Dec-20

Reference Probe ES30V2 SN: 3013 31-Dac-18 [Ne. E53-3013_Dec1g) Dec-20

Secondary Standards (3] Chiech Date (inhouse) Scheduled Check

Power metar Edd 195 SN GB41293874 0B-Apr-16 [in house chaok Jun-20) In heuse chec: Jun-22

Pawear sensor E44128 SN MY4 1408087 0B-Apr-18 {In house cheek Jun-20) In house chack: Jun-22

Power serisor E44124, SM: 000110210 DB-Apr-16 fin houss check Jun-20) In holse ehiscke Jun-22

RF generator HP 86480 SN US3842U01700 04-Aug-89 i house check Jun-20) In housa check: Jun-22

Metwark Analyzer EEIE4 SN: UB41080477 31-Mar-14 {in house chesk Oot-19) I hpuse check: Det-20
Name Fumnction Signature

Calibrated by Leit Klysner Labaratory Tachnician Wg
Agproved by: Katia Pokovic Technics! Mensger /ﬁ "’:‘::;L

Isaued: Septembize 30, 2020
This calibration cerificate shall not be reproduced axcept in full withaul written approvs] of the labaratory,

Carfificate No: EX3-3857_Sep20 Page 1 ofd



Calibration Laboratory of ANy,

= . Schweizarischor Kalibrierdienst

Schmid & Partner a—] g Service suisse d'étalonnage

Engineering AG H = Servizio syizzero di tarstura
Zoughausstrasss 43, 8004 Zurich, Switzerland ‘-if,f,"f\":\‘;ﬁ S e Calitesbon Servia

T TR T
Accredited by the Swiss Accreditation Servies (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the sighatorles 1o the EB
Multilateral Agreement for the recognition of calibration cerfificates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC D modulation dependent linearization parameters
Polarization o @ rolation around probe axis
Polarization 8 § rotation around an axis that is in the plane riormal to probe axis (at measurement center),
L.e., & =0 Is pormal 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:

8) |EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Comimunications Devices: Measurement
Techniques®, June 2013

b} IEC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢) IEC 62208-2, "Procedure o determine the Specific Absorption Rate {SAR) for wireless communication devices
used in close proximity Lo the human body (frequernicy range of 30 MHz to 6 GHz)", March 2010

d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

-

NORM:,y,z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.2., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL {see below ConvF).

NORM(f)x,y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncerainty of ConvE.

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

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

Axy.2; Bx,y.z, Cx,y,z: Dxy,z: VRx,y.z A, B, C, D are nurmerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fieid distributions based on pawer
measuramants for f> 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are giver, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx, .z * ConvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which aliows extending the validity from + 50 MHz to + 100
MHz.

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

Sensor Offset: The sensor offset corresponds to the affset of virtual measuremeant centar fram the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3IDV4 — SN:3857

Basic Calibration Parameters

September 25, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

_ Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pV/(V/my*) 0.18 043 0.46 +10.1%
DCP (mV)® | 99.3 100.5 1022
Calibration Results for Modulation Response
uiD Communication System Name A B [ D VR Max Unc"
dB dBVpv dB mv dev. (k=2)
0 W b4 0.0 0.0 1.0 0.00 1820 | £3.0% | 4.7 %
¥ 0.0 0.0 1.0 178.8
Z 0.0 go | 10 188.1 |

The reported uncertainty of measurement is stated as the
multiphed by the coverage factor k=2, which for a normal

probability of approximately 95%.

standard uncertainty of measurement
distribution corresponds to a coverage

* The uncertainties of Nom X, Y,Z do not affect the £
£ Numerical linearization parameter uncertainty not

* Uncirts
field walus

“field uncertainty ingide TSL {see Page 5),

raqiined, .
ity s determined Lsing the max. deviation from linear responss applying ractanguiar distribution and is expressed for the square of the

Certificate No: EX3-3857_S&p20
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EX3DV4— SN.3857

~Seplember 25, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters

i

Sensor Arrangement Triangular |
Connector Angle (%) -118.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Dlameter 2.5 mm
' Prabe Tip to Sensar X Calibration Point Tmm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surace 1.4 mm

Note: Measurement distance from sutface can be intreased to 34 mm for an Area Scan fob.
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EX30Va- SN:3as7 September 25, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

z Relative _ Conductivity ] i Depth © Unc
f (MHz) Permittivity (S/m) ConvFX | ConvFY | ConvFZ | Aipha (mm) (k=2)
750 419 0.89 9.50 9.50 9.50 0.32 089 | =12.0%
835 415 0.80 9.18 9.18 9.18 0.45 080 | £12.0%
800 1.5 0.87 9.10 9.10 9.10 047 0.80 | £120%
1750 40.1 1.37 8.06 B.06 8.06 0.27 0.86 £12.0%
1800 40.0 1.40 7.81 7.81 7.81 0.37 086 | +12.0%
2000 40.0 1.40 7.78 7.78 7.78 0.40 086 | +12.0%
2300 39.5 1.67 7.56 7.56 756 0.31 092 | £120%
2450 39.2 1.80 7.44 7.44 7.44 0.40 092 | £12.0%
2600 39.0 1.96 7.19 7.18 7.19 0.37 0.92 | £12.0%
3300 38.2 2.71 6.70 6.70 6.70 0.30 1.35 | £14.0%
3500 37.9 2.91 6.67 6.67 6.67 0.30 135 | +14.0%
3700 ary 3.12 6.61 6.61 6.61 0.30 135 | £140%
3900 375 3.32 6.58 6.58 6.58 0.40 1.50 | +140%
4100 37.2 3.53 6.08 6.08 6.08 0.35 150 | £140%
4200 37.1 3.63 5.99 5.00 5.99 0.35 180 | £140%
4400 36.9 3.84 5.93 5.03 5.93 0.35 1.70 | +140%
4600 36.7 4.04 5.91 5.91 5.91 0.40 1.70 | $14.0%
4800 36.4 4.25 5.76 5.76 576 0.40 1.80 +14.0 %
4950 36.3 4.40 545 545 5.45 0.40 180 | +14.0%
5250 35.9 471 5.04 5.04 5.04 0.40 180 | £14.0%
5600 35.5 5.07 4.67 487 4 67 0.40 180 | 2140%
5750 354 5.02 4.93 493 4.93 0.40 l 1.80 | +14.0%

& Fraguency validity ahove 300 MHz of + 100 MHz only apphes for DASY v4.4 and higher (ses Page 2|, sise it is restricted o < 50 MHz The
uncertainty is the RSS &f he ConvF uncertainty at calibrabon frequency and the uncensinty for the indicated frequency band. Fréquanay vakidity
befow 300 MHz 1= £ 10, 25, 40, 50 and 70 MHz for ConvF sssescments st 30, B4, 128, 150 apd 220 MHz respectively, Valldity of ConvF 2ssessad at
8 MHz s 4-8 MHz, and ConvE assessad at 13 MHz is 6-10 MHz, Above 5 GMz frequancy valkdity can be exended 1o = 110 MHz. )

" At frequencies up 1 & GHz, the validity of tissue parsmaters {¢ and o can be relaxed to + 10% if liguid compenssation formuia is applied fo
messured SAR values: The uncerainty is the RSS of the Conve uncertainly for indicated target tissue parsmaters,

® Alpha/Depth sre determined during calibration. SPEAG warrants that the remalning deviation dus fo the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below % 2% for frequancies between 3-6 GHz gt any distance largar than half the probe tip
diameter from the bourdary,
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EX3DV4- SN:3857 September 25, 2029

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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EX30Va- SN:385T Sepiember 25, 2020

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX30V4—- Sn )
_ SN:3857 Seplember 25, 2020

Dynamic Range f(SAR}eaq)

(TEM cell , fyvar= 1900 MHz)
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Uncertainty of Linearity Assessment:  0.6% (k=2)

Cerlificate No: EX3-3857_Si Page 8of8



EX3DV4- SN:3857

September 25, 2020
Conversion Factor Assessment
7= 835 MHz WGLS RS {H_conF) 1= 1900 MHz WGELS R22 (H_convF)
& x_l'%‘
"~ ' == = Bl =

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

=10 -0& 48 -04 <02 00 B2 04 0e 08 1.0
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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SPORTON LAB. FCC SAR TeSt Report Report No. : FA112101

Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Mar. 03, 2021
FCC ID : IHDT56ZT1 Page E1 of E1 Form version. : 181113



SPOATON LAS.

Full Power for ANT1

st Average Power (dBm) Frame-Average Power (d8m) Tune-up
it

9 251
8364 8488 (dBm)

GPRS 4 Txslots
EDGE 1 Txslot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

GSM1900 Burst Average Power (dBm) rame-Average P
TX Channel 6 81 Li 12 661
1909 2 880

WCDMA V.
Tune-up

Limit

(dBm)

DC-HSDPA Subtest-1
DC-HSDPA Subtest-2
DC-HSDPA Subtest-3
DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Sublest.
HSUPA Subtest-3
HSUPA Sublest4
3GPP Rel 6 HSUPA Subtest5




BW [MHz] Modulation

Channel

Frequency (MHz)

Channel

Frequency (MHz)

64QAM
Channel

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

Frequency (MHz)

RB Size

S

25
5

anE R

Band 2 (1900MHz Band)
Part 24E

Power
RBOffset  Low

Ch. / Freq

Power
High

Ch. / Freq

Tune-up

limit
(@Bm)

19025

18625
18525

19175
19075

19193

Band 4 (AWS Band)

Part 27L (only on channel required)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM 36

64QAM 36

64QAM 7%
Channel

Frequency (MHz)

64QAM
Channel
Frequency (MHz)

64QAM
64QAM 12
64QAM 12
64QAM 2
Channel

Frequency (MHz)

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

Power
High
Ch. / Freq
20300

20175
17325

20375
17525

20385
17535

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPSK. 1

Channel
Frequency (MHz)

640AM
640AM
64QAM
640AM
Channel

Frequency (MHz)

64QAM
64QAM
64QAM
64QAM
Channel

Frequency (MHz)

640AM

Band 5 (Celluar Band)

Part 22H(only on channel required)

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

2052

525

Power
High
ch. / Freq
20600

Tune-up
limit
(dBm)

MPR
(9B)

Tune-up
limit
(dBm)

Tune-up.
limit
(dBm)

24 4
23 1
23 1
22 2
2 2
21 3

Tune-up

limit
(dBm)

24 4
23 1
23 1
22 2
2 2
21 3




BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel

Frequency (MHz)

64QAM
Channel

Frequenc
QPSK.

QPSK.

QPSK.

QPSK.

QPsK.

QPSK.

QPSK.

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
640AM

Channel

Frequency (MHz)

Band 7 (2600MHz Band)
Part 27

Power
RBOffset  Low

Power
High

Ch. | Freq. Ch. /Freq. Ch. ! Freq.

20850

20775
2502.5

21425
2567.5

Part 27F(only on channel req

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

S

anBR

anBy

64QAM
Channel

16QAM
16QAM

16QAM

64QAM

640AM

64QAM

64QAM

64QAM

64QAM

64QAM 15

Channel

Frequency (MHz)

Band 12 (700MHz Low Band)

Pol Power  Powe
RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. limit
23060 23095 23130 (dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

Band 13(700MHz Band)
Part 27F

Po Power

RBOffset  Low  Midde  Hgh  Tuneup
Ch./Freq. Ch./Freq. Ch./Fred. limit

23230 (dBm)

MPR
(9B)

23205
7795




BRORTON LAB.

Band 17 (700MHz Band)
Part 27H(only on channel required)
Power  Power  Power
BW [MHz Modulation RBSize RBOfsel Low  Mdde  Hgh  Tuneup
Ch./ Frea. Ch./Frea. Ch./Frea.  limit
Channel 23780 23790 23800 (dBm)
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

BW [MHz] Modulation RB Size

Chann
Frequency (MHz)

64QAM
64QAM
64QAM
64QAM

Channel
Frequency (MHz)

64QAM
Channel

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

Channel

Frequency (MHz)

64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM

Band 26 for FCC
(only on channel required)

RB Offset

Powe
Low
Ch. / Freq

Middl
Ch. / Freq
26865

Powe
High
Ch. / Freq
26965

Tune-up
limit
(dBm)

26865

8315

26990
844

26865

8315

BW [MHz] Modulation RB Size

Channel

640AM
Channel

Frequency (MHz)

64QAM
640AM
640AM 12
64QAM 12
640AM 12
64QAM 2
Channel

1
1

Frequency (MHz)

RB Offset

Powe

Low

Power
Middle
Ch. / Freq

Powe
High
Ch. | Freq

1

Tune-up
limit
(dBm)

MPR
(9B)

132022

1715

132322

1745

132622

1775

Tune-up
limit
(dBm)

132657
17785

Tune-up
limit
(dBm)




BRORTON LAB.

Band 38(only on channel required) Band 41 (2.6G Band)

Power  Power | Power Power  Power | Power  Power

RBOfset  Low Middle BW[MHz Moduation RBSize RBOfset  Low  Middelow MiddeHigh  High

Ch. I Freq. s it QEMER Ch./Freq. Ch./Freq. Ch./Freq. Ch./Freq. Tuneuplimit

@8) (dBm)
Channel a78 38000 Channel

Frequency (MHz) )

apsk 1
apsk
apsk
apsk
apsk

BW [MHz Modulation ~ RB Size

40140 40400 40670

Tune-up limit

Tune-up limit
(dBm)

(dBm) Frequency (MHz)
apPsk 1

Frequency (MHz)

a8

g

Tune-up limit

Channel E E E p limit
(dBm)

Frequency (MHz) (dBm)

Tune-up limit

= Tune-up limit
(dBm)

(dBm) Frequency (MHz)
apPsk 1
QPsK 1

QPsK.

Frequency (MHz)

BRI RN




Reduced power Mode for Sensor On for ANT1

1850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
X Channel 2 8¢ Limit 28 189 251 Limit
Frequency (MH: 2 (dBm) 824.2 8364 848.8 (dBm)

GSM 1 Txslot
GPRS 1 Txslot
GPRS 2 Tx slot

EDGE 4 Txslots.

GSM1900 Burst Average rame-Average
T Channel 8 66
Frequency (MHz) 1

Txslot

12

EDGE 4 Tx slot

Rx Channel 3 (dBm)

Frequency (MHz)
9 AMR 12.2Kbps
RMC 12.2Kbps
HSDPA Subtest-1

HSDPA Subtest.2
HSDPA Subtest-3

3GPP Rel 6 HSUPA Subtest




SPOATON LAS.

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Fred. limit
Channel 18700 18900 19100  (dBm)
Frequency (MHz) 1860 1900

640AM
Channel W)
timit
Frequency (MHz) (dBm)

Channel 19175

Frequency (MHz) 19075

19185
19085

64QAM

Channel 19193

Frequency (MHz) 19093

64QAM

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM 7%
Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM
Channel

Frequency (MHz)

RB Offset

Power
Low

Ch. / Frea.
20050
1720

Power
Middle

Ch. / Freq.

20175

il

Power

Tune-up
limit
(d8m)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

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

20850

2510

Power

20800
2505

Tune-up
limit
(dBm)

20 0
20 4
20 0
20 4
20 4
20 4




SPOATON LAS.

Power  Power

BW [MHz] Modulation RBSize RBOffset  Low Middle

Ch./ Frea. Ch./ Frea.
Channel 132072 132322
17.

Frequency (MHz) 20 1745

Power

Tune-up
limit
(dBm)

Channel

Frequency (MHz)

132507

17725

Channel 132322

Frequency (MHz) 25 1745

64QAM
Channel 131979 132322

Frequency (MHz) 17107

132665

17793

64QAM




Reduced power Mode for Hotspot On for ANT1
850 Burst Average Power (dBm) Tune-up Frame-Average Power (dBm) Tune-up
TX Channel 128 189 251 Limit 128 189 251 Limit
Frequency (MH: 824.2 836.4 8488 (dBm) 824.2 836.4 8488 (dBm)
GSM 1 Txslot
GPRS 1 Tslot
GPRS 2 T slo

EDGE 4 Txslots.

GSM1900 urst Average rame-Average
TX Channel 12 8 661
Frequency (MHz) 2 188

Txslot

EDGE 4 Tx slot

. WCDMA V. .
une-up une-up
a1
Limit
(dBm)

X Channel
RxChannel

Frequency (MHz)
9 AR 122Kbps
RNIC 12.2Kbps

HSDPA Subtest-1

HSDPA Subtest.2
HSDPA Subtest-3

3GPP Rel 6 HSUPA Subtest




SPOATON LAS.

Power  Power  Power
RBOfset Low  Middle  Hgh  Tunewp
Ch. /Freq. Ch./Freq. Ch./Freq. limit.
Channel 18700 18900 19100 (dBm)
Frequen 1860 1900

BW [MHz] Modulation ~RB Size

64QAM
Channel
Frequency (MHz)

Channel 19175

Frequency (MHz) 19075

64QAM
Channel 19193
Frequency (MHz) 19093

Tune-up.
limit
(dBm)

64QAM

BW [MHz] Modulation RB

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM 7%
Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

RB Offset

Power
Low
Ch. / Frea.
20050
1720

Power
Middle

Ch. / Frea.

20175

17

2.5

Power

Tune-up
limit
(dBm)

19975
17125

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPsK 1
QPsK 1
QPsK

QPsk

QPsK

QPsK

QPsK

Channel

Frequency (MHz)

RB Offset

Powe
Low

Power

Power
High

Tune-up
limit
(dBm)

Tune-up.
limit
(dBm)

20800
2505

Tune-up
limit
(dBm)

185




SPOATON LAS.

Power
BW [MHz] Modulation RBSize RBOffset  Low

Ch. / Frea.

Channel 132072
1720

Power
Middle
Ch. / Frea.
132322

1745

Power
High
Ch./ Frea
132572

1770

Tune-up
limit
(dBm)

Channel

Frequency (MHz)

132507

17725

132322

Channel

Frequency (MHz)

132322

1745

Channel

Frequency (MHz)

64QAM
Channel

132665
17793

64QAM

64QAM




SPOATON LAS.

X Channel

Frequency (MHz)

3GPP Rel 99
3GPP Rel 9
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6
3GPP Rel 6

3GPPRel 8

Frequency (VH:
Al

R 12.2Kbps
RMC 12.2Kbps
HSDPA Sublest.1
HSDPA Subtest-2
HSDPA Subtest.3
HSDPA Subtest-4

PA Subest-1
DC-HSDPA Subtest-2
PA Subtest-3
DC-HSDPA Subtest-4
HSUPA Sublest.1
HSUPA Subtest-2
HSUPA Subtest-3
HSUPA Subtest-4
HSUPA Sublest-5

Limit
(dBm)

Tune-up

Frame-Average Pow e
512 661 Limit
18502 1880 (dBm)

WCDMA i

Tune-up

(

WCDMA IV
1413
16




SPOATON LAS.

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)

Power  Power  Power
RBOffset  Low Middle High

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

Tune-up
limit
(d8m)

19175
19075

19193
19093

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM 36
64QAM 36
64QAM 7%
Channel
Frequency (MHz)

Channel
Frequency (MHz)

Channel
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

RB Offset

Power
Low

Ch. / Frea.
0

Power
Middle

Ch. / Freq.
20175
17325

Power
High
Ch./ Frea
20300

Tune-up
limit
(d8m)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

Channel
Frequency (MHz)

Power  Power
RBOffset  Low Middle
Ch. / Frea. Ch./ Freq.
20850 21100

2510

Power

Tune-up
limit
(dBm)

20800
2505

Tune-up.
limit
(dBm)

21

21

21

21

21

21

Tune-up
limit
(dBm)

21

21

21

21

21

21




SPOATON LAS.

Power
BW [MHz] Modulation RBSize RBOffset  Low

Ch. / Frea.

Channel
Frequency (MHz)

Power
Middle
Ch.  Frea.

132322

Power

Tune-up
limit
(dBm)

Channel

Frequency (MHz)

132507

17725

Channel

Frequency (MHz)

64QAM
Channel 131979
Frequency (MHz) 17107

132322

1745

64QAM




SPOATON LAS.

Full Power for ANT1-EN-DC

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

640AM
Channel

Frequency (MHz)
QPsk 1
QPsk 1
QPsk 1
QPsk

QPsk

QPsk

QPsk

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

640AM

640AM

64QAM

640AM

640AM

640AM

640AM 75

Channel

Frequency (MHz)

Band 7 (2600MHz Band)
Part 27

Power  Power  Power Power  Power  Power
RB Offset  Low. Midde  High  Tune-up BW [MHz] Modulation RBSize RBOffset  Low Midde  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. limit Ch./Freq. Ch./Freq. Ch./Frea. limit
20850 21100 21350  (dBm) Channel 132072 132322 132572 (dBm)
2510 2535 2560 Frequency (MHz) 1720 1745 1770

MPR
(d8)

64QAM
Channel 132047 132322 132507

Frequency (MHz) 7175 1745 17725

21400 Channel 132022 132322 132622
2565 Frequency (MHz) 1715 1745 1775

2
5

Channel

Frequency (MHz)

64QAM
Channel 2 132657

Frequency (MHz)

Channel

Frequency (MHz)




SPOATON LAS.

Full Power for ANT2-EN-DC

Band 7 (2600MHz Band)
Part 27

Power  Power  Power
BW [MHz] Modulation RB € RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. limit

Channel 20850 21100 21350  (dBm)
Frequency (MHz) 2510 2535 2560

Channel 21100 375
Frequency (MHz) 2535
apsk
apPsk
apsk

QPSK.
QPsK

64QAM
Channel 21100 21400
2535 2565

Channel 21100
Frequency (MHz) 2502.5 2535
apsk
apsk
apsk

QPsK.
QPsK.




SPOATON LAS.

Band 41 (2.6G Band)

Power Power Power Power
odulation ~ RBSize  RB Offset Middle Low Middle High ~ High
Ch./Freq. Ch./Freq. Ch./Freq. Ch./Freq.

Tune-up limit  MPR
(d (B)
Channel 40140 40670 41140

98

QPsK.
16QAM
16QAM 1
16QAM 1
16QAM 50
16QAM
16QAM 50
16QAM
64QAM 1
64QAM 1
64QAM 1
64QAM EY
64QAM 50
64QAM EY
64QAM 100
Channel : 3 5 5 Tune-up limit
Frequency (MHz) 25 259 2 (dBm)

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

Channel 3 Tune-up limit
(dBm)

a8

16QAM
16QAM
16QAM
16QAM
16QAM
160AM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel 65 385 5 Tune-up limit
Frequency (MHz) 2 2 2 2 (dBm)

SK 1 5 X X 2287
QPsK. 1 22.83 24 0
QPsk 1 2290
QpPsk. 12 21.49
12 2153 5 q
12 21.52
2 2141
1 2151
16QAM 1 2159 23 1
16QAM 1 2161
16QAM 12 2040
16QAM 12 20.46 B a
16QAM 12 2043
16QAM 2 2051
64QAM 1 2015
64QAM 1 2010 2 2
64QAM 1 2023
64QAM 1958
64QAM ¥ . . 19.42 o 9
64QAM 2 19.41

64QAM . . 1951




SPOATON LAS.

Reduced power Mode for Sensor On for ANT1-EN-DC

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

wer  Power  Power

Po
BW [MHz] Modulation RBSize RBOffset  Low Middle

Ch./ Frea. Ch./Freq. Ch. /Freq
201

Channel 20450 20525
Frequency (MHz) 9 8365

High

Tune-up
limit
(d8m)

64QAM

64QAM
Channel

Frequency (MHz)

Channel

Frequency (MHz)

Tune-up.
limit
(dBm)

64QAM

Band 7

Power  Power  Power

BW [MHz] Modulation RBSize RBOffset  Low Middle Tune-up

Ch. / Frea. Ch./ Freq. limit
Channel 20850 21100 (dBm)

Frequency (MHz) 2510 2535

64QAM
Channel
Frequency (MHz)

21400
Frequency (MHz) 3 2565
QPsK.
QPsK.
QPsK.

QPsK.
QPsK.
QPsK.
QPsK.

16QAM
16QAM
16QAM

16QAM
16QAM
16QAM

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPsK 1
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
Y]
640AM
640AM
640AM

Channel

Channel
Frequency (MHz)
QPsK.
QPsK.
QPsK
QPsK
QPsK.
QPsK.
QPsK.
16QAM

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

Channel
Frequency (MHz)

640AM

RB Offset

Power
Low
Ch. / Frea.
132072
1720

Power
Middle
Ch. / Frea.
132322

1745

Power

132572

1770

132047
17175

132507

17725

132022

Tune-up
limit
(dBm)

132657
17785

132665




SPOATON LAS.

Reduced power Mode for Sensor On for ANT2-EN-DC

Powe ower  Po
BW [MHz] Modulation RBSize RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. limit

Channel 20850 21100 21350  (9Bm)

2510 2535 2560

64QAM
64QAM
64QAM
64QAM

Channel
Frequency (MHz)

64QAM
Channel
Frequer

Frequency (MHz)
QPSK.
QPsK.

64QAM

BW [MHz] Modulation  RB Size

Channel
Freque
apsk

ER-E-2-1

388~~~

& &

Frequency (MHz)

QPsk
QPsk.
QPsk
QPsk.

1
1

DL aBRRR -

2

Power
Middle Low Middle High
Ch./ Freq,

40670

2598

Power

High

Ch. / Freq
41140

Tune-up limit
(d

MPR
(B)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

2016

Tune-up limit
(dBm)

2013

2030

2021

2008

2010

2015

20.09

20.19

1991

19.97

19.96

2012

19.94

2018

20.08

19.92

19.70

1962

1967

19.51




SPOATON LAS.

Reduced power Mode for Hotspot On for ANT1-EN-DC

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

wer  Power  Power

Po
BW [MHz] Modulation RBSize RBOffset  Low Middle

Ch./ Frea. Ch./Freq. Ch. /Freq
201

Channel 20450 20525
Frequency (MHz) 9 8365

High

Tune-up
limit
(d8m)

64QAM

64QAM
Channel

Frequency (MHz)

Channel

Frequency (MHz)

Tune-up.
limit
(dBm)

64QAM

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

Frequency (MHz)
QPsK.
QPsK.
QPsK.
QPsK.
QPsK.
QPsK.
QPsK.
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

RB Offset

Band 7

Power  Power  Power
Low Middle High  Tune-up
Ch./Frea. Ch./Freq. Ch./Frea. limit
20850 21100 21350  (dBm)
2510 2535 2560

21375
2562.5

21400
2565

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPsK 1
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
640AM
Y]
640AM
640AM
640AM

Channel

Channel
Frequency (MHz)
QPsK.
QPsK.
QPsK
QPsK
QPsK.
QPsK.
QPsK.
16QAM

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

Channel
Frequency (MHz)

640AM

RB Offset

Power
Low
Ch. / Frea.
132072
1720

Power
Middle
Ch. / Frea.
132322

1745

Power

132572

1770

132047
17175

132507

17725

132022

Tune-up
limit
(dBm)

132657
17785

132665




SPOATON LAS.

Reduced power Mode for Hotspot On for ANT2-EN-DC

Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Middle

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

Channel 20850 21100
Frequency (MHz) 2535

Power
High

Tune-up
limit
(d8m)

Frequency (MHz)
QPSK.

QPsK.

21425
2567.5

64QAM

64QAM

64QAM

64QAM

BW [MHz]

Modulation ~ RB Siz

Channel
Frequency (MHz)

QPsk

QpPsk.

QPsk

aps

R

Frequency (MHz)
QPsk 1
aps

& &

Bl R

64QAM

Power Power Power Power
RB Offset Low  MiddleLow Middie High  High

Freq. Ch./Freq. Ch./Freq. Ch./Freq. Tune:uPIlmit

(dBm)
40140 40400 40670 41140
2545 2571 2508 2645

MPR
(dB)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)




SPOATON LAS.

On for ANT1-EN-DC

duced power Mode for |

Band 5 (Celluar Band)

Part 22H(only on channel required)

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)

64QAM
64QAM
Channel
Frequency (MHz)

Channel

Frequency (MHz)

64QAM

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

20450 20525

8365

Power
High
Ch./ Frea
20600

Tune-up
limit
(d8m)

Tune-up.
limit
(dBm)

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)

64QAM
Channel
Frequency (MHz)

16QAM
16QAM

16QAM i
16QAM 3%
16QAM 36
16QAM 3%
16QAM 7%
64QAM
64QAM
64QAM i
64QAM 3%
64QAM 36
64QAM 3%
64QAM 7%

Channel

i
i

Frequency (MHz)

Band 7

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

20850 21100

2510 2535

Power

Tune-up
limit
(dBm)

21400
2565

BW [MHz] Modulation RB Size

Channel
Frequency (MHz)
QPsK 1
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM

16QAM

16QAM

16QAM

16QAM

640AM

640AM

640AM

Y]

640AM

640AM

640AM

Channel

Channel
Frequency (MHz)
QPsK.
QPsK.
QPsK
QPsK
QPsK.
QPsK.
QPsK.
16QAM

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

Channel
Frequency (MHz)

640AM

RB Offset

132072
1720

Power
Middle
Ch. / Frea.
132322

1745

Power

132572
1770

132047
17175

132507
17725

132022

1715

Tune-up
limit
(dBm)

132657

17785

132665




Reduced power Mode for | On for ANT2-EN-DC

Band 7
Power  Power  Power
BW [MHz] Modulation RBSize RBOfset Low  Midde  High  Tune-up

Ch./Freq. Ch./Freq. Ch./Freq. limit
Channel 20850 21100 (dBm)
Frequency (A
aPsK
QPsK

Channel
Frequency (MHz)
QPsK
apsk
QPsK
apsk

20800
5

Frequency (V 5
QPSK. 2064
QPsK.

16QAM
16QAN
16QAM
16QAM
16QAM
16QA!
16QAM

64QAM
64QAM
64QA!

640AM
640AM
640AM
640A!
Channel
Frequency (MHz)
QPsK 1

QPSK.

64QAM




SPOATON LAS.

Reduced power Mode for Receiver On for ANT2-EN-DC

Power  Power  Power

RBOfset  Low  Middle  Hgh  Tunewp
Ch./Freq. Ch./Freq. Ch./Freq. limit

(d8m)

BW [MHz] Modulation RB Size BW [MHz]

Channel 20850 21100

Frequency (MHz) 2535

Frequency (MHz)
QPSK.
QPsK.

64QAM
64QAM
64QAM
64QAM

Modulation ~ RB Siz
Channel
Frequency (MHz)

QPsk
QpPsk.
QPsk

aps

R

Frequency (MHz)
QPsk 1
aps

& &

Bl R

64QAM

Power Power
Middie High ~ High
Ch. I Freq

Power Power
RB Offset Low  Middle Low

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

(dBm)
40140 40400 40670 41140
2545 2571 2508 2645

MPR
(dB)

Tune-up limit
(dBm)

Tune-up limit
(dBm)

Tune-up limit
(dBm)




SPORTON LAB.

UL Intra Band CA
CA_7C
Combination 20MHz+20MHz (100RB+100RB)

PCC scc

PCc  scc Modulation Measured 1 o 1y Power (dBm)

Channel Channel RB Size RB offset RB Size RB offset Power (dBm)

20850 21048 QPSK

21100 20902 QPSK

21350 21152 QPSK

CA_7C
Combination 20MHz+20MHz (100RB+100RB)
PCC  SCC T PCC scc Measured
Channel Channel RB Size RB offset RB Size RB offset Power (dBm)
20850 21048 QPSK

Tune up Power (dBm)

21100 20902 QPSK

21350 21152 QPSK

CA_7C
Combination 20MHz+20MHz (100RB+100RB)
PCC  SCC e PCC scc Measured
Channel Channel RB Size RB offset RB Size RB offset Power (dBm)
20850 21048 QPSK

Tune up Power (dBm)

21100 20902 QPSK

21350 21152 QPSK

CA_7C
Combination 20MHz+20MHz (100RB+100RB)
PCC  SCC e PCC scc Measured
Channel Channel RB Size RB offset RB Size RB offset Power (dBm)
20850 21048 QPsK

Tune up Power (dBm)

21100 20902 QPSK

21350 21152 QPSK




SSORTON LA

Configure

Inter-Band

CA_26A41A

cATB

sntiguous.

sntiguous.

= S Por

e o o M o o e o o o winca | wirouca

o | oo | e | ™ [ re o | oma | oo | coaver | Covpumion [ TP | TcPoer
(MHz) Offset (MHz) (9Bm) (dBm)
Sari s oo s | woms | ok : o o | sana? oo 2655 S0 | waumo |z e
bara? 2w w5 |z | e : o o | sanas 2w 2azs | o5 | eawwo |z 285
Sani s 2on 25 | wms | s ; s o | stz | tow s 5005 215 26
Baraiz | _tow Tors | moss | sk i o Bani s oo 2as | ams 2 =7
Banas 2ow s | s | oesx : o Bt | _tow 70 5790 Er) 26
B 17| _tow 710 20 | _are i s Bani s oo saas | a5 | eauwo | me =7
Banas o wes | s | opsx : o bana? 2w w55 300 | wammo |z 25
Sand? 2on o5 | zo | _apsK i 5 bands o s 2528 % 25
Banas o wes | s | opsx : o Banass | _oom =3 38000 X0 25
Barass | _zow 25| w0 | _apsK i s Bands o s 2525 22 =7
Banas o wes | aem | opsx ; o Banas | _oom =D ooz % 25
Baraa | zow 2508 o i 5 Bands o s 2528 EYa 2o
waraiz | ow s | wwom | oesx ; o Banaos | _oom 2155 Goass 20 zm
Sardes | _zow R i s Sandiz | _tow TS 5005 2205 26
barazo | _tow wis | wem | oesx ; o Banas | _oom =D oo 210 s
T 2508 o i 5 Sanazs | tow wres soes 2250 2o
Bana? o s |z | e ; o Bana? o wees | aws | eawwo |z 285
Barass_ | _zow wst | sl | _ore i 5 Sanass | _oow seots | saoes | wawwo |z =7
baraso | __tow e | e | oes ; o Banaos o 2eas | e o =n
sardes | _zow R i s Sanass | _oow 2as | erost 23 26
Sanis 2on 25 | wms | sk B . PV — e e2s | 25 | eauwo | 27 26




SSORTON LA

Inter-Band

Configure

CA_5A-66A-66A

CA_7A-66A-66A

Contiguous. cA_41D

CA_41A41C

sntiguous.

Non-

CA_41A41A41A

3CADL

= R ooz o
e o o m e) o e o o o e o o o Winon | Wiouch
| oo | oo | " [ R | Corgrmon | aos | o || vt |Covtormon | cmt | b || o | Conoomion [ TPt | T oner

Wiz oret iz ) @ | _wem
Sz | ow o0 oo | _orsk i v war | ow | zwes | zws | wawwo | sas o wrs 2528 %z 2
S | _ow as | s | aex i 5 Sanas o wrs 2525 Sz | _oow o0 w0 % 220
bands o wes | s | orex i [ Bz | ow 0 w00 Bt 2o wrzs | ams | vamo | am s

= S5 oz Power

e o o m Ie) w e o o o e o o o Winca | viowca
S P T e L B Gotgrmor | ams | o | | oo [Covormor| st | b || crar | Covosmn [ TP | o

(MHz) Offset (MHz) (MHz) (dBm) (dBm)
Sz |_oow o0 oo |_arex i 5 w7 | _oow 2055 S0 | _vanmio | a7 o wwers | s | wamio |z 24
B[ ow s | o | o i [ Bana? o Zers | was | wawwo | sz | ow o0 o0 ze 22
Sz | _ow w0 oo | _ansK i 5 w7 | _ow 2055 T T T woris | s | waumo |zt 25
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Full Power

Power  Power  Power
juaton  RBSize RBOfsel  Low Middie O Channel 502000 507000 512000  Tune-uplimit
Ch./Frea. Ch./Frea. Ch./Freq (dBm)
Channel 166800 167300  tereo  (4BM) )
Frequency (MHz) 834 8365 830
PII2BPSK 1
PII2BPSK
PI2BPSK
PI/2BPSK
PII2BPSK
PII2BPSK
PII2BPSK

Frequency (MHz) 2510

BP:
PI/2 BPSK
QPsK.
QPSK
QPsK.

Channel 507000 Tune-uplimit ~ MPR
=)

167300 Tune-up limit Frequency (MHz) 2562. (dBm) (dB)
836.5 841.5 (dBm) df QPSK 1 | 2261 | 2276 | 2251 | 240 ] 00 ]
(2254 | 261 | 2261 | 260 | 00 | Channel 501000 507000 5 Tunewplimit  MPR
Channel 165800 167300 168800  Tune-up limit MPR Frequency (MHz) 2505 2535 (dBm) (dB)
Frequency (MHz) 529 5365 844 g apsk 1 260 | o0 |
ap! 1 260 | 200 | 00 | Chanel 500500 507000 Tune-uplimit  MPR
165300 167300 169300  Tune-up limit MPR Frequency (MHz) 2502.5 (dBm) (dB)
826.5 836.5 846.5 (dBm) () QPSK 1




SPOATON LAS.

BW [MHz Modulation  RB Size

Channel
Frequency (MHz)

PI/2 BPSK 1

PI/2 BPSK 1

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

2560AM
Channel
Frequency (MHz)

Channel
Frequency (MHz)
1

Channel
Frequency (MHz)
QPSK 1

RB Offset
Tune-up limit
(dBm)

MPR
(dB)

649334 656000 662668  Tune-up lmit
3740.01 840 3940.02 (dBm)
2252
648568 656000 663334  Tune-up limit
3730.02 840 395001 (dBm)
2251
648000 656000 664000  Tune-up lmit
3720 3840 3960 (dBm)

| 2226 | 2242 | 2241 | 230 | 00 |

647668 664334 Tune-up limit
3715.02 3840 3965.01 (dBm)
647334 656000 664668  Tune-up limit
3710.01 3970.02 (dBm)

MPR
(dB)

| 2245 ] 230 1 00 |

MPR
(dB)

MPR
(dB)

MPR
(dB)

MPR
(dB)

Modulation

Channel
Frequency (MHz)

Channel
Frequency (MHz)
QpsK 1

Channel
Frequency (MHz)
P 1

Channel

Frequency (MHz)
P 1
Channel
Frequency (MHz)
QPsK
Channel
Frequency (MHz)
P 1
Channel

Frequency (MHz)
P 1

Power  Power vor
RBOfset  Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq. UNeuPimit
650000 650000 650000 (“BM)
3750 3750

MPR
(dB)

649668 650000 650334 Tune-up limit
3745.02 3750 55.01 (dBm)

MPR
(dB)

5.0°
| 2250 1 2267 1 2254 ] 230 1 00 |

649334 650000 650668  Tune-up limit
3740.01 3750 3760.02 (dBm)
649000 650000 651000  Tune-up limit

3750

650000 Tune-up limit
3750 3 (dBm)

648334 650000 651668
25.01 3750 3775.02
648000 650000 652000 'Rl
3780

647668 650000
3715.02 3750

650000
3750

MPR
(dB)




SPOATON LAS.

Power Mode for Receiver On for ANT2

Power e Power
dulaion ~ RBSize  RB Offset Low Midd High Channel 502000 507000 512000  Tune-up limit
Tune-up limit  MPR (dBm)

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

Channel 166800 167300  tergoo (4BM (@8) Frequency (MHz) 2510 253

Frequency (MHz) 8365 839 PII2BPSK

PI/2 BPSK 1

PI/2 BPSK 1

PI/2 BPSK 1
P2 BPSK
P2 BPSK
PI2 BPSK
P2 BPSK

c40AM
256QAM
256QAM K Channel 501500 507000 E 0 “Tune-up limit MPR
Channel 166300 167300 168300  Tune-up limit MPR Frequency (MHz) 2507.5 2535 2562.5 (dBm) (dB)
Freauency (MHz) 6315 865 eis  (dBm) ©8) s apsk 1 [ 258 | 1267 | 1251 | 140 | o0 |
apsk 1 [ 796 | 806 | tze7 | 195 | oo | Chanmel S01000 507000 513000 Tumewplimit  MPR
Channel 165800 167300 168800  Tune-up limit MPR Frequency (MHz) 2 2 (dBm) (dB)
Freauency (MHz) 529 8365 84 (dBm) ©8) apsk 1 [ 261 | t2e1 | 1250 | 140 | 00 |
[ 1e0s | 1608 | 1798 | 195 | o0 | Chanmel 500500 507000 513500 Tumewplimit  MPR
165300 167300 169300  Tune-up limit MPR 2535 (dBm) (dB)
Frequency (MHz) 8265 836.5 8465 Bm) (dB)
QPSK 1




SPOATON LAS.

Reduced power Mode for Sensor On for ANT2

Power o Power
duation ~ RBSize  RBOffset Low Midd High Channel 502000 507000 512000  Tune-up limit
Ch./Freq. Ch./Freq. Ch./Freq, TuNe:uplimit — MPR (dBm)
Channel 166800 167300 167800 (dBm) (dB) Frequency (MHz) 2510 2535
Frequency (MHz) 836.5 839 P2 BPSK
PII2 BPSK 1
PII2 BPSK 1
PII2 BPSK 1
PII2 BPSK
PII2 BPSK
PII2 BPSK
PII2 BPSK

640AM

256QAM
256QAM Channel 501500 507000 E 0 “Tune-up limit MPR
Channel 0 167300 Tune-up limit Frequency (MHz) 2507.5 2535 2562.5 (dBm) (dB)

Frequency (MHe) 5 835 ; s apsk i i3s3 | 1ses | 1343 | 150 | oo |
QPSK 1 Channel 501000 07000 513000  Tune-up limit MPR
p (dBm) (dB)

Channel 165800 167300 168800  Tune-up limit Frequency (MHz) 2 2
Frequency (MHz) 529 8365 844 (@Bm) apsk 1 353 | 1358 | 1343 | 150 | 00 |
[ 2002 | 2008 | 2008 | 215 | o0 | Chanmel S00500 507000 513500 Tunewplimit  MPR

165300 167300 169300  Tune-up limit 2535 (dBm) (B)
Frequency (MHz) 8265 836.5 8465 B

QPSK 1




SPOATON LAS.

Reduced power Mode for Hotspot On for ANT2

Power o Power
duation ~ RBSize  RBOffset Low Midd High Channel 502000 507000 512000  Tune-up limit
Ch./Freq. Ch./Freq. Ch./Freq, TuNe:uplimit — MPR (dBm)
Channel 166800 167300 167800 (dBm) (dB) Frequency (MHz) 2510 2535
Frequency (MHz) 836.5 839 P2 BPSK
PII2 BPSK 1
PII2 BPSK 1
PII2 BPSK 1
PII2 BPSK
PII2 BPSK
PII2 BPSK
PII2 BPSK

640AM

2560AM
2560AM Channel 501500 507000 512500 Tune-uplimit  MPR
Channel 0 167300 Tune-up limit Frequency (MHz) 2507.5 2535 25625 (dBm) (d8)

Frequency (MHz) 5 836.5 5 5 apsk 1 | 275 | 1276 | 1272 | 140 | 00 |
QpPsk 1 Channel 501000 07000 513000 Tuneuplimit  MPR
= (dBm) (8)

Channel 165800 167300 168800  Tune-up limit Frequency (MHz) 2 2
Frequency (MHz) 529 8365 844 (@Bm) apsk 1 278 | 1272 | t2e6 | 140 | 00 |
[ 2002 | 2008 | 2008 | 215 | o0 | Chanmel 500500 507000 513500 Tunewplimi  MPR

165300 167300 169300  Tune-up limit 2535 (dBm) (B)
Frequency (MHz) 8265 836.5 8465 B

QPSK 1




SPOATON LAS.

Reduced power Mode for | On for ANT2

n7

MPR
(dB)

Channel 502000 507000 Tune-up limit
Frequency (MHz) 2510 2535
PII2 BPSK 1
1

1

0

MPR

512500  Tune-up limit
(dBm) (dB)

Frequency (MHz) 2507.5
TN TR TV TR I
MPR

256QAM
Channel 507000
2535 2562.5

501000 507000 513000  Tune-up limit
2535 2565 (dBm) (d8)

2505
|27 ] a2 ] a0 ] ies ] oo ]
500500 507000 5 MPR
Frequency (MHz) 25025
QPSK 1




SPOATON LAS.

Power Mode for Receiver On for ANT4

dulation  RB Size

Channel
Frequency (MHz)

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

16QAM
64QAM
256QAM
Channel
Frequency (MHz)
QPsk 1
Channel
Frequency (MHz)

Frequency (MHz)
QPSK 1

Power
Low
Ch. | Freq.
650000
3750

Power Power
ddie High
Ch./Freq. Ch./Freq
656000 662000
3930

Tune-up limit  MPR
(dBm) (dB)

648668
3730.02

662668
3940.02

Tune-up limit
663334 Tune-up limit

3950.01 (dBm)

664334 Tune-up limit
3840 3965.01 (dBm)

o531 es3 ] teas ] 180 ] o0 ]

647334
3710.01

650000 652668
3750 3790.02

Tune-up limit  MPR
(dBm) (dB)

BW[MHz Modulation ~ RBSize  RB Offset

Channel

Frequency (MHz
P2 BPSK
/2 BPSK
BPSK
BPSK

Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
QPsK 1

Power

req.

ci
650000
3750

Power
iddle

Ch./ Freq
650000
3750

Power
High

h
Ch. / Freq

650000
3750

Tune-up limit
(dBm)

MPR
(dB)

16.20
6493

40.01

650000
3750

| _tets 1 tete | 180 1 00 ]

650000
3750

650334
01

650668
02

Tune-up limit
(dBm)

‘Tune-up limit
(dBm)

MPR
(dB)

MPR
(dB)

| 620 | etz ] 606 | 180 1 00 ]

649000
3735

6486

650000
3750

650000

651000
376¢

651334

Tune-up limit
(Bm)

Tane-up i

MPR
(dB)

| o301 625 ] 63t ] 180 1 00 ]

30.02

3750

3770.01

| _tote | tets ] teti ] 180 1 00 ]

3725.01

| _tt7 | tet7 ] etz | 180 1 00 ]

648000
3720

| 625 | 21 ] tets ] 180 1 00 ]

650000
3750

650000
3750

650000

650000

651668
3775.02

652000
3780

6523

652668
02

Tune-up limit
(dBm)

Tune-up limit
(Bm)

‘Tune-up limit

‘Tune-up limit
(dBm)

MPR
(dB)

MPR
(dB)

MPR




SPOATON LAS.

Reduced power Mode for Sensor On for ANT4

dulation  RB Size

Channel
Frequency (MHz)

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

PI/2 BPSK

16QAM
64QAM
256QAM
Channel
Frequency (MHz)
QPsk 1
Channel
Frequency (MHz)

Frequency (MHz)
QPSK 1

RB Offset

Power Power Power
Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq.
650000 656000 662000
3750 840 3930

BW [MHz]
Tune-up limit  MPR

(dBm) (dB)

662668
3940.02

649334 MPR

3740.01

Tune-up limit
(dBm) (dB)

-m_-lmm
000

648668 63334 Tune-uplimit  MPR
730.02 3950.01 (dBm) (dB)

mm
000 664000 Tune-uplimit  MPR
3960 (dBm) (dB)

| _es1 ] ess ] test ] 65 ] 00 ]
64766 664334 Tune-uplimit  MPR
3715.02 3840 3965.01 (dBm) (dB)

| _ero ] es2 ] tass ] 65 ] 00 ]
647334 650000 652668 Tune-uplimit  MPR
3710.01 3750 3790.02 (dBm) (dB)

Modulation ~ RBSize  RB Offset

Channel

Frequency (MHz
P2 BPSK
/2 BPSK
BPSK
BPSK

Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
QPsK 1

Power Power Power
Middle High
Ch./Freq. Ch./Freq
650000 650000
3750 3750

Tune-up limit
(dBm)

MPR

Ch. I Freq 1
650000 (8)

3750

650000 65033 Tunewplimit  MPR
3750 01 (dBm) (d8)
-m-
650000 650668 Tuneuplimit  MPR
3750 02 (dBm) (d8)
| _tere | a7s ] 72 ] 65 1 00 ]
649000 650000 651000 Tunewplmit  MPR
3735 3750 376 (dBm) (dB)
—-m-
6486 650000 651334 'Uob ™ i
30.02 3750 3770.01
| _ters | ero ] e7s ] 165 1 0o ]
3 650000 651668 'ern i
3725.01 3750 3775.02
| _tess | e9s ] es0 ] 65 1 00 ]
648000 650000 652000 Tune-uplimit  MPR
3720 3750 3780 (dBm) (d8)
| _te26 | e30 ] 425 ] 65 1 00 ]

650000 Tune-uplimit  MPR

650000 652668  Tune-up limit

02 (dBm)




SPOATON LAS.

Reduced power Mode for Hotspot On for ANT4

dulation  RB Size

Channel

Frequency (MHz)
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK

160AM
64QAM
2560AM
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apPsk 1
Channel
Frequency (MHz)
apPsk 1
Channel
Frequency (MHz)
QPSK 1

RB Offset

Power Power Power
Low Middle High
Ch./Freq. Ch./Freq. Ch./Freq.
650000 656000 662000
3750 840 3930

Tune-up limit  MPR
(dBm) (dB)

649334 656000 662668 Tuneuplimit  MPR
374001 3940.02 (dBm) (dB)
-m_-lmm
648668 000 Tune-up limit  MPR

730.02 (dB)

664000 Tune-up limit
3840 3960 (dBm)

| _as1 | 1483 ]| tas1 | 65 ] 00 ]

647668 656000 664334 Tune-up limit MPR
3715.02 3965.01 (dBm) (dB)
e | ias2 | iass | tes | o0 |
647334 650000 652668 Tuncuplimt  MPR

3710.01 3750 3790.02 (Em) (48)

BW [MHz]

Modulation ~ RBSize  RB Offset

Channel

Frequency (MHz
P2 BPSK
/2 BPSK
BPSK
BPSK

Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
QPsK 1
Channel
Frequency (MHz)
Qpsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
QPsK 1
Channel
Frequency (MHz)
QPSK 1

Power Power Power
Middle High
Ch./Freq. Ch./Freq. Ch./Freq,
650000 650000 650000
3750 3750 3750

Tune-up limit  MPR
(dBm) (dB)

650000 65033 Tunewplimit  MPR
0 3750 01 (dBm) (d8)
-m-

650000 | 650668 Tunewplimi  MPR
0 3750 02 (dBm) (dB)
[ tara | azs | ar2 |65 |00 |
649000 650000 Tune-uplimt  MPR
3735 3750 (dBm) (dB)
__-!-
6486 650000 6513
730.02 3750 3770.01
-!-

S m— R nm».up limt MPR
(dBm), (dB)

648000 650000 Tune-up limit
3720 3750 ()

IETETI IETETN YT EECCR T
647668 650000 652334  Tyneuplimit  MPR
3715.02 3750 3785.01 (dBm) (d8)

| _taes | as0 | 1473 | 165 | 00 ]

647334 650000 652668  Tune-uplimit  MPR
710.01 3750 790,02 (dBm) (dB)




SPOATON LAS.

On for ANT4

d power Mode for |

dulation  RB Size

Channel

Frequency (MHz)
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK
PI/2 BPSK

16QAM
64QAM
256QAM
Channel
Frequency (MHz)
QPsk 1
Channel
Frequency (MHz)

Frequency (MHz)
QPSK 1

Power
RBOffset  Low
Ch. | Freq.
650000
3750

Power Power

Ch./Freq. Ch./Freq
656000 662000

ddie High
Tune-up limit  MPR

(dBm) (dB) Channel
Frequency (MHz)

PI/2 BPSK

840 3930

2 BPSK

BPSK

BPSK

649334
3740.01

T2 NP TR IR T

16,
65

648668
3730.02

3715.02

647334
3710.01

656000 662668  Tune-up imit  MPR

3840 396501 (dBm) (@8)

| 615 ] 607 [ 180 | 00 |
650000 652668 Tumeuplimit  MPR
a750 379002 (dBm) (@8)

Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1

840 3940.02 (dBm) (dB)
23

000 633 Tune-up limit  MPR
(dBm) (dB)
0 Tune-uplimit  MPR
(dB)

000 664334  Tune-uplimit  MPR

Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
apsk 1
Channel
Frequency (MHz)
QPsK 1

BW [MHz] Modulation  RB Size

Power Power Power

iddle High
Ch./Freq. Ch./Freq. Ch./Freq,
650000 650000 650000
3750 3750 3750

Tune-up limit  MPR
(dBm) (dB)

650000 65033 Tunewplimit  MPR
3750 01 (dBm) (dB)

620 [ 618 [ 614 [ 80 | o0 |
6493 650000 650668 Tuneuplimit  MPR
40.01 3750 02 (dBm) (d8)

| 620 | etz ] 606 | 180 1 00 ]
649000 650000 651000 Tuneuplimit  MPR
3735 3750 376: (dBm) (d8)
6486 650000 651334 'SP PR

30.02 3750 377001

| _tote | tets ] teti ] 180 1 00 ]
3 650000 651668 Tuneuplimit  MPR
372501 3750 3775.02 (dBm) (d8)

| _tt7 | tet7 ] etz | 180 1 00 ]
648000 650000 652000 Tune-uplimit  MPR
3720 3750 3780 (dBm) (d8)

| 625 | 21 ] tets ] 180 1 00 ]

650000 652334  Tune-uplimit  MPR

650000 652668  Tune-up limit
02 (dBm)




SSUATON LAS.

80211 1Mbps.

24GHz WLAN

Full Power

Chammel

Tune-Up
Limit

_For Head

Tune-Up
Limit

_For Head

Average power (dBm)

Tune-Up
Limit

1950

802119 6Mbps.

19.00

1950

1650

802.110-HT20 MCSO

17.50

1950

1811 19.50

1950

1650

98.16

5GHz WLAN

802.11a 6Mbps.

Tune-Up
Limit

Simultaneous_For

_For Head

Tune-Up
Limit

_For Body Worn | 04 worn & Hotspot

b0 Tune-Up verage power Tune-Up
(dBm) Limit (dBm) Limit

Tune-Up . Tune-Up .
Limit vege powsr (dBm) Limit Average power (dBm)

ne-Up.

17.00

17.00

17.00

17.00

17.00

17.00

98.19

1650

17.00

%632

17.00

17.00

17.00

17.00

o779

802,

17.00

17.00

802.11a0-VHT80 MCSO

1600

1600

Tune-Up
Limit

Simultaneous_For

_For Head

Tune-Up
Limit

_For Body Worn Standalone_For Handheld

Body Worn

o po Tune-Up " Tune-Up A
() (dBm) [ dBm Limit

Tune-Up Tune-Up .
Limit Limit Average power (dBm)

imultaneous_For Handheld

ne-Up.

52 1350
% 5280 1871 1950 1350 1871 1950 17.00
802.11a 6Mbps 9828
60 5300 19,08 1950 1350 19,08 1950 17.00
6t 5320 1768 18.00 1350 1768 1800 17.00
52 5260 1814 1950 1350 1814 1950 17.00
% 5280 18.45 1950 1350 1845 1950 17.00
8021 9819
s 60 5300 1878 1950 1350 1878 1950 17.00
S 6t 5320 1767 18.00 1350 1767 1800 17.00
54 5210 1758 1850 1350 1758 1850 17.00
a02.1 632
02 5310 1521 1550 1350 1521 1550 1550
52 5260 1629 1750 1350 1629 17.50 17.00
% 5280 1650 1750 1350 1654 1750 17.00
8021 o779
60 5300 1695 1750 1350 1695 17.50 17.00
6t 5320 1738 1750 1350 1738 1750 17.00
54 5210 1663 1750 1350 1663 17.50 17.00
a2 9632
&2 5310 1737 1750 1350 1737 1750 17.00
802.11ac VHTB0 MCSO 58 1250 1250 9215

5GHz WLAN

802,11 6Mbps.

Chamel (dBm)

Tune-Up
Limit

Simultaneous_For

_For Head

Average power u
(dBm) Limit

power Tune-U Tune-Up
Bm)

_For Body Worn Body Worn

Up Average Tune-Up age power Tune-Up
Limit [ (9Bm) Limit (dBm) Limit

Tune-Up
[

1650

1650

1650

1650

1650

1650

1650

1650

1650

98.19

5GHz WLAN

802.110-HT40 MCSO

1650

1650

126 5630 1800

1850

1650

1650

1650

1650

1650

1650

1650

1650

1650

o779

802.11a0-VHT40 MCSD

1650

1650

126 5630 1741

17.50

1650

1650

1650

%632

802.11a0-VHT80 MCSO

14.50

122 5610 1698

17.50

1650

1650

802,11 6Mbps.

Chamel

(dBm)

Tune-Up
Limit

Simultaneous_For

_For Head

rage power

(dBm) Limit

Average power
(dBm)

_For Body Worn

Body Worn & Hotspot

Tune-Uy Tune-Up

u Average
Limit Limit

(dBm)

Tune-Up age power Tune-Up
Limit (dBm) Limit

Tune-Up
Limit

1600

802.110-HT20 MCSD

1600

157 5785 1714

1900

1600

1600

1600

1600

%632

802.11ac-VHT20 MCSO

1600

157 5785 1522

17.00

1600

1600

o779

8021

1600

1600

9632

802.1120-VHT80 MCSO

185 5175 1535

17.00

1600

2.5

Modk

BR/EDR
cHT8

Tune-up Limit

Modk

BT LE v5.0

Modk

Tune-up Limit

Mbps Mops

3Mibps,




SPORTON LAB. FCC SAR TeSt Report Report No. : FA112101

Appendix F. Supplemental Tuner Head & Body SAR Results

The results are shown as follows.
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Head

Average Value of Time Sweep (W/kg)

Mode Mizrl:’l':z" Channel | Frequency (MHz) | RB'Size | RBOffset | TestPosiion | Spacing | (2 (™ Ik;;' ¢::: 5 N " ” - - » - 64 - ” - " o Lo T T | 10
WCDMAII | RMC12.2kbps | 9400 1880 - - Right Cheek | Omm 0270 | 0363 | 0.092 | 0.331 | 0.140 | 0302 | 0218 | 0.223 | 0.125 | 0.210 | 0.179 | 0.088 | 0212 | 0.131 | 0239 | 0.206 | 0.225 | 0.134 | 0.216 | 0.191
Full Power

Mode Service/ Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacing 19 Arerage Value of Tme Sueep (0

Modulation SAR (W/kg) ﬁ:z 1 9 17 25 33 41 49 57 | 65 73 81 89 o7 | 105 | 113 | 121 | 120 | 137
WCDMAIV | RMC 12.2Kbps | 1413 17326 - - Right Cheek | Omm 0179 | 0.242 | 0.182 | 0.082 | 0.162 | 0.083 | 0.109 | 0.142 | 0.193 | 0.108 | 0.133 | 0.180 | 0.082 | 0.155 | 0.079 | 0.107 | 0.130 | 0.167 | 0.103 | 0.128
Full Power
Mode Service/ Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacing 19 Arerage Value of Tme Sueep W0
Modulation SAR (W/kg) ﬁ:z 2 10 18 26 34 42 50 58 | 66 74 82 2 98 | 106 | 114 | 122 | 130 | 138
WCDMAV | RMC12.2Kbps | 4182 836.4 - - Right Cheek | Omm 039 | 0470 | 0.109 | 0.064 | 0.034 | 0382 | 0.421 | 0.462 | 0.436 | 0.365 | 0209 | 0.117 | 0.074 | 0.041 | 0.368 | 0.467 | 0446 | 0358 | 0373 | 0.210
Full Power
Mode Service/ Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacing 19 Average Value of Tme Sueep W)
Modulation SAR (W/kg) ﬁ:z 3 11 19 27 35 43 51 59 | 67 75 83 91 9 [ 107 | 115 | 123 | 131 | 139
LTE Band 2 20M / QPSK 18900 1880 1 0 Right Cheek | Omm 0238 | 0322 | 0.116 | 0.066 | 0.122 | 0.100 | 0.263 | 0.310 | 0.095 | 0.116 | 0.128 | 0.115 | 0.060 | 0.118 | 0.099 | 0.230 | 0.290 | 0.100 | 0.111 | 0.124
Full Power
Mode Serce] Channel |  Frequency (MH: RB S RB Offset | TestPosition | Spaci ! fuopoe o o e een @ R0
Modulation ) = e estiosiion Pacing | SAR (Wikg) ?::1‘: 4 12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140
LTEBand 12 |  10M/QPSK 23095 7075 1 0 Right Cheek | Omm 0193 | 0222 | 0.159 | 0.110 | 0.072 | 0.065 | 0203 | 0.219 | 0.113 | 0.094 | 0.152 | 0.198 | 0211 | 0215 | 0.084 | 0.103 | 0.144 | 0.163 | 0.036 [ 0.111
Full Power
. somical B ‘ o Average Value of Time Sweep (W/kg)
ode e Channel | Frequency (MHz) | RB'Size | RBOffset | TestPositon | Spacing |28 Ioh = ?:: s » . » o " - o 69 - o o | 1or Taoo |1 | 125 | 135 | a1
LTEBand 13 |  10M/QPSK 23230 782 1 0 Right Cheek | Omm 0354 | 0413 | 0.184 | 0.146 | 0.093 | 0.098 | 0293 | 0.118 | 0.252 | 0.135 | 0.156 | 0.261 | 0.230 | 0.141 | 0.148 | 0.147 | 0.049 | 0.248 | 0.135 | 0.162
Full Power
Mode Service/ Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacing 19 Average Value of Tme Sueep W9
Modulation SAR (W/kg) ﬁ:z 6 14 22 30 38 46 54 62 70 78 86 o | 102 | 110 [ 118 [ 126 | 134 | 142
LTEBand26 | 15M/QPSK 26865 8315 1 0 Left Cheek omm 0314 | 0372 | 0.325 | 0229 | 0211 | 0133 | 0.122 | 0.083 | 0.037 | 0.354 | 0.361 | 0.362 | 0.261 | 0231 | 0.147 | 0.138 | 0.094 | 0.034 | 0.329 | 0.345
Full Power
Mode el Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacing 19 Arerage Value of Tme Sueep (0
Modulation SAR (W/kg) ﬁ:z 7 15 23 31 39 47 55 63 7 79 87 95 | 103 | 111 [ 119 [ 127 | 135 | 143
LTEBand66 | 20M/QPSK | 132322 1745 1 0 Right Cheek | Omm 0194 | 0258 | 0.162 | 0.173 | 0.103 | 0.126 | 0.164 | 0.174 | 0.163 | 0.149 | 0.083 | 0.157 | 0.168 | 0.105 | 0.125 | 0.154 | 0.168 | 0.159 | 0.137 | 0.077

Full Power




Body

Average Value of Time Sweep (W/kg)

Service/ " » . Measured 1g
Mode - Channel | Frequency (MHz) | RBSize | RBOffset | TestPositon | Spacing
Modulation SAR (W/kg) | Auto-Tune 0 8 16 24 32 40 48 56 64 72 80 88 96 104 12 120 | 128 136
WCDMAIl | RMC 12.2Kbps | 9400 1880 - - Back 5mm 0.930 1.120 0.416 | 0.655 | 0429 | 0.707 | 0.960 | 0.733 | 0.486 | 0.714 | 0.696 | 1.000 | 0.656 | 0409 | 0.695 [ 0.685 | 0.751 | 0.529 | 0.724 | 0.719
Sensor on
§ Average Value of Time Sweep (W/kg)
Service/ . o . Measured 1g
Mode Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacin
Modulation =) 9| sARwo) | AutoTune 1 9 17 25 33 7 49 57 65 73 81 89 97 105 [ 113 [ 121 129 | 137
WCDMA IV | RMC 12.2Kbps 1413 17326 - - Back 5mm 0.844 1.080 0.984 | 0.442 | 0982 | 0583 | 0.726 | 0.889 | 1.016 | 0.760 | 0.889 | 0.981 | 0.445 | 0.962 [ 0572 [ 0.718 | 0.851 | 1.000 | 0.736 | 0.865
Sensor on
. Average Value of Time Sweep (W/kg)
Service/ " » . Measured 1g
Mode - Channel | Frequency (MHz) | RBSize | RBOffset | TestPositon | Spacing
Modulation SAR(Wkg) | Auto-Tune | 2 10 18 26 34 42 50 58 66 74 82 90 %8 106 | 114 | 122 | 130 | 138
WCDMAV | RMC12.2Kbps | 4182 836.4 - - Back 5mm 0.901 1.070 0211 | 0.131 | 0.089 | 0.894 | 0.961 | 0.708 | 0.551 | 0.659 | 0.356 | 0.202 | 0.127 | 0.075 | 0442 | 0762 | 0.671 | 0.522 | 0.634 | 0.316
Sensor on
§ Average Value of Time Sweep (W/kg)
Service/ " o . Measured 1g
Mode Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacin
Modulation =) 9| sARWo) | AutoTune 3 1 19 27 35 43 51 59 67 75 83 91 99 107 [ 115 [ 123 [ 131 139
LTE Band 2 20M/ QPSK 18900 1880 1 0 Back 5mm 0.846 1.060 0674 | 0.391 | 0694 | 0545 | 0.792 [ 0.815 | 0583 | 0.711 | 0.765 | 0.660 | 0.361 | 0.686 | 0.537 | 0.862 | 0.921 | 0.611 | 0.686 | 0.755
Sensor on
— —— Average Value of Time Sweep (W/kg)
Mode - Channel | Frequency (MHz) | RBSize | RBOffset | TestPositon | Spacing
Modulation SAR (W/kg) | Auto-Tune 4 12 20 28 36 44 52 60 68 76 84 92 100 108 | 116 124 132 140
LTEBand12 | 10M/QPSK 23095 7075 1 0 Back 5mm 0.395 0.630 0.181 | 0252 | 0.112 | 0480 | 0580 | 0.441 | 0.320 | 0.170 | 0.110 | 0.060 | 0.139 | 0.261 | 0.130 [ 0511 | 0.410 | 0.311 | 0.214 | 0.330
Full Power
Senicel Messured 1 Average Value of Time Sweep (W/kg)
ervic " » . leasured 1g
Mode - Channel | Frequency (MHz) | RBSize | RBOffset | TestPositon | Spacing
Modulation SAR (W/kg) | Auto-Tune 5 13 21 29 37 45 53 61 69 77 85 93 101 109 | 117 125 | 133 141
LTEBand 13 | 10M/QPSK 23230 782 1 0 Back 5mm 0.839 1.420 0.743 | 0.582 | 0.386 | 0402 | 0.810 [ 0371 | 1.159 | 0.951 | 0.715 | 0.990 | 0.846 | 0523 | 0.523 | 0.625 | 0.246 | 1.210 | 0.644 | 0.737
Full Power
. Average Value of Time Sweep (W/kg)
Service/ " » . Measured 1g
Mode - Channel | Frequency (MHz) | RBSize | RBOffset | TestPositon | Spacing
Modulation SAR (W/kg) | Auto-Tune 6 14 22 30 38 46 54 62 70 78 86 94 102 10 | 118 126 | 134 142
LTEBand26 | 15M/QPSK 26865 8315 1 0 Back 5mm 0948 1.140 0722 | 0531 | 0547 | 0336 | 0.209 | 0.141 | 0071 | 0551 | 0.802 | 0550 | 0.412 | 0.425 [ 0.259 | 0.155 | 0.103 | 0.812 | 0.381 | 0.458
Full Power
i Average Value of Time Sweep (W/kg)
Service/ " o . Measured 1g
Mode Channel | Frequency (MHz) | RBSize | RBOffset | TestPosition | Spacin
Modulation ) 9| sARW) | AutoTune 7 15 23 31 39 47 55 63 71 79 87 95 103 | 111 19 | 127 [ 135 [ 143
LTEBand66 | 20M/QPSK 132072 1720 1 0 Back 5mm 0.900 1.460 1247 | 1338 | 0.909 | 1.068 | 1.270 | 1.249 | 0.102 | 0231 [ 0.731 | 1.226 | 0.639 | 0.892 | 0456 | 0.321 | 1.219 [ 1.319 | 0.026 | 0.697

Hotspot on




verified for SAR higher than 1.2W/Kg

(Antenna #0, Slave ID=6)

— Measured Average Value of Time Sweep (W/kg)
Mode Moduaton | Channel | Frequency (MHz) | RB Size | RB Offset | Test Position | Spacing 1(\gN ?k;;? PR 7 > 3 B 5 5 7 . . ol a2l wlwlsl el ol el sl n
0416 | 0471 | 0508 | 0.581 | 0.633 | 0.635 | 0.661 | 0.674 | 0.655 | 0.161 | 0.249 | 0.325 | 0.344 | 0.391 | 0.395 | 0418 | 0429 | 0447 | 0.581 [ 0.624 | 0.647
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 3 [ 34 [ 3 [ 3 | 3 | 38 | 30 | 40 | 41
0.686 | 0.704 | 0.709 | 0.707 | 0.703 [ 0.711 | 0.458 | 0.576 | 0.661 | 0.662 | 0.689 | 0.960 | 0.990 | 0.870 | 1.080 | 0.598 | 0.651 | 0.678 | 0.721 | 0.733 | 0.737
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 53 [ 54 | 55 | 56 | 57 | s8 | 59 | 60 | 61 | 62
0736 | 0734 | 0.731 | 0.297 | 0.409 [ 0.487 | 0.486 | 0.508 | 0.508 | 0.514 | 0.512 | 0.508 | 0.691 | 0.711 | 0.714 | 0693 | 0673 | 0.674 | 0.655 | 0.642 | 0.634
63 | 64 | 65 | 66 | 67 | e8 | 60 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 77 | 78 | 79 | 80 | 8 | 82 | 83
WCDMA Il [ RMC 12.2Kbps 9400 1880 - - Back Smm 0.93 1.120 0.602 | 0.696 | 0.716 | 0.980 [ 1.030 [ 1.050 | 1.010 | 0.890 | 0.980 | 1.000 | 0.407 | 0.461 | 0.497 | 0.673 | 0.622 | 0.627 | 0.649 | 0.656 | 0.677 | 0.159 | 0.245
84 | 85 | 8 | 87 | 8 | 89 | 90 | 91 | 92 | 93 | 94 [ 95 [ 96 [ o7 [ 98 | 99 | 100 | 101 | 102 | 103 | 104
0318 | 0337 | 0381 | 0.386 | 0.409 [ 0.418 [ 0.568 | 0.614 [ 0.633 [ 0.674 | 0.694 | 0.699 | 0.695 | 0.693 | 0.701 | 0451 | 0561 | 0.631 | 0.648 [ 0.678 | 0.685
105 | 106 | 107 | 108 | 109 | 110 | 111 [ 112 [ 113 [ 114 [ 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125
0695 | 0693 | 0.706 | 0.639 | 0.691 [ 0.717 [ 0.745 | 0.751 [ 0.748 [ 0.744 | 0.738 | 0.720 | 0.339 | 0463 | 0.521 | 0529 | 0.543 | 0.541 [ 0.539 [ 0.534 [ 0.522
126 | 127 | 128 | 120 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0.714 | 0.721 | 0.724 | 0.692 [ 0.656 | 0.654 | 0.632 | 0.618 | 0.603 | 0.632 | 0.719 | 0.727 | 0.722 | 0.699 | 0.704 | 0.685 | 0.674 | 0.666
Sensor on
(Antenna #0, Slave ID=6)
— Measured Average Value of Time Sweep (W/kg)
Mode Moduiation | Channel | Frequency (Hz) | RB Size | RB Offset | Test Position | Spacing 1(3\/ ?kA; PR N ; > N " 5 " 7 " o ol ul o lulalelelolesleln
0.897 | 0.984 | 1.022 | 1.042 [ 1.001 [ 0.988 | 0.964 | 0.944 | 0.895 | 0.442 | 0.748 | 0.952 | 0.983 | 1.026 | 1.023 | 1.019 | 1.010 [ 0.982 | 1.028 | 1.022 | 0.978
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 33 [ 34 [ 3 [ 3 | 37 | 38 | 30 | 40 | #1
0825 | 0.068 | 0.103 | 0.102 | 0.210 [ 0.059 | 0.630 | 1.035 [ 0.947 [ 0.898 | 0.795 | 0.781 | 0.726 | 0.697 | 0.646 | 0.828 | 0.923 | 0.953 | 0.959 [ 0.902 | 0.889
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 53 [ 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62
0.871 | 0.829 | 0.781 | 0.414 | 0.728 | 0.951 | 0.981 | 1.016 | 1.015 | 1.003 | 0.982 | 0.935 | 1.019 | 1.015 | 0.961 | 0.760 | 0.607 | 0.589 | 0.575 | 0.502 | 0.446
63 | 64 | 65 | 66 | 67 | e8 | 69 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83
WCDMA IV | RMC 12.2Kbps | 1413 17326 - - Back smm | 0844 1.080 | 0.802 | 0.998 | 0.889 | 0.831 [ 0.710 [ 0.702 | 0.635 [ 0.068 | 0.055 [ 0.103 [ 0.981 | 1.017 | 1.032 | 0.991 | 0.981 | 0953 | 0.929 | 0.889 | 0.445 | 0.748 | 0.945
84 | 8 | 8 | 87 | 88 | 89 | 90 | 91 | 92 | 93 | o4 [ 95 [ 96 [ o7 | 98 | 99 | 100 | 101 | 102 | 103 | 104
0.974 | 1.012 | 1.009 | 1.004 | 0.998 [ 0.962 | 1.014 | 1.013 | 0.968 | 0.813 | 0.676 | 0.661 | 0.603 | 0.572 | 0.522 | 0.709 | 1.029 [ 0.942 | 0.891 | 0.798 | 0.773
105 106 107 108 109 110 m 12 13 114 115 116 17 118 19 120 121 122 123 124 125
0.718 | 0.688 | 0.637 | 0.789 | 0.883 | 0.922 | 0.920 | 0.865 | 0.851 | 0.812 | 0.789 | 0.739 | 0.391 | 0.693 | 0.926 | 0.958 | 1.000 [ 0.996 | 0.982 | 0.971 | 0.917
126 | 127 | 128 | 120 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
1.009 | 1.011 [ 0.948 [ 0.736 | 0.412 [ 0.054 | 0.056 | 0.477 | 0427 | 0.764 | 0.974 | 0.865 | 0.802 | 0.685 | 0.666 | 0.222 | 0.105 | 0.089
Sensor on
(Antenna #0, Slave ID=6)
— Measured Average Value of Time Sweep (W/kg)
Mode Moduaton | Channel | Frequency (MHz) | RB Size | RB Offset | Test Position | Spacing 1(\gN ?k;;? PR ; > 3 B 5 5 7 . . ol n 2l wlwlsl el ol sl sl n
0114 | 0.162 | 0211 | 0.364 | 0.583 | 0.656 | 0.963 | 0.893 | 1.010 [ 0.060 | 0.131 | 0.259 | 0.333 | 0.506 | 0.584 | 0.701 | 0.749 | 0.847 | 0.089 [ 0.123 | 0.168
21 | 22 | 238 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 3 [ 3 [ 3 [ 3 | 3 | 38 | 30 | 40 | 41
0.338 | 0.663 | 0.757 | 0.809 [ 0.778 | 0.468 | 0.062 | 0.132 | 0.349 | 0.401 | 0.777 | 0.856 | 0.982 | 0.963 | 0.484 | 0.103 | 0.146 [ 0.192 | 0.331 | 0.549 | 0.612
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 53 [ 54 | 55 | 56 | 57 | 88 | 59 | 60 | 61 | 62
0708 | 0743 | 0.730 | 0.057 | 0.123 | 0.241 [ 0.312 | 0.481 [ 0.551 | 0.965 | 0.895 | 0.963 | 0.058 | 0.089 | 0.127 | 0.288 | 0659 | 0.770 | 0.795 [ 0.743 | 0.406
63 | 64 | 65 | 66 | 67 | e8 | 60 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83
WCDMAV | RMC 12.2Kbps 4182 836.4 - - Back Smm 0.901 1.070 0.038 | 0.094 | 0.237 | 0.356 | 0.661 [ 1.010 [ 0.999 | 0.896 | 0.875 | 0.108 | 0.155 | 0.202 | 0.354 | 0.534 | 0.643 | 0.742 | 0.777 | 0.782 | 0.058 | 0.127 | 0.211
84 | 85 | 8 | 87 | 8 | 89 | 90 | 91 | 92 | 93 | 94 [ 95 [ 96 [ o7 [ 98 | 99 | 100 | 101 | 102 | 103 | 104
0327 | 0501 | 0573 | 0.691 [ 0.741 [ 0.826 [ 0.075 [ 0.110 [ 0.151 [ 0.317 [ 0.666 | 0.765 | 0.806 | 0.771 | 0442 | 0.052 | 0.115 | 0.268 | 0.383 | 0.666 | 0.763
105 | 106 | 107 | 108 | 109 | 110 | 111 [ 112 [ 113 [ 114 [ 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125
0797 | 0762 | 0.455 | 0.095 [ 0.134 [ 0.177 [ 0.311 | 0.516 | 0.581 | 0.671 | 0.702 | 0.684 | 0.054 | 0.114 | 0.225 | 0203 | 0.449 | 0.522 | 0.628 [ 0.671 [ 0.731
126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0.045 | 0.069 | 0.103 | 0.254 [ 0.634 | 0.755 | 0.781 | 0.721 | 0.379 | 0.028 | 0.076 | 0.206 | 0.316 | 0.637 | 0.747 | 0.778 | 0.721 | 0.397
Sensor on
(Antenna #0, Slave ID=6)
— Measured Average Value of Time Sweep (W/kg)
Mode Modutation | Channel | Frequency (Hz) | RB Size | RB Offset | Test Position | Spacing 1(3\/ ?kA; orea] o ; > N " 5 " 7 " 5 ol ul o lulaleleloleleln
0.257 | 0.316 | 0.375 | 0.512 | 0.683 [ 0.743 | 0.836 | 0.884 | 1.081 | 0.152 | 0.261 | 0.394 | 0.454 | 0.582 | 0.639 | 0.727 | 0.767 | 0.901 | 0.224 | 0.262 | 0.285
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 33 [ 34 [ 3 [ 3 | 37 | 38 | 3 | 40 | #1
0386 | 0495 | 0.504 | 0.539 | 0.602 [ 0.730 | 0.249 | 0.272 | 0.402 [ 0.426 | 0.515 | 0.546 | 0.563 | 0.641 | 0.696 | 0.631 | 0.810 | 0.964 | 1.240 [ 1.350 | 1.349
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 83 [ 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62
1.327 | 1.302 | 1.145 | 0.371 | 0.696 | 1.046 | 1.150 | 1.265 | 1.272 | 1.256 | 1.240 [ 1.099 | 0.450 | 0.591 | 0.700 | 0.831 | 0.780 | 0.741 | 0.670 | 0.648 | 0.515
63 | 64 | 65 | 66 | 67 | e8 | 69 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83
LTE Band 13| 10M/QPSK | 23230 782 1 0 Back smm | 0839 1420 | 0328 | 0.627 | 0.861 | 0.880 | 0.830 [ 0.788 | 0.715 [ 0.683 | 0.546 | 0.438 | 0.531 | 0.608 | 0.782 | 0.950 | 0.990 | 1.050 | 1.078 | 1.160 | 0.281 | 0.455 | 0.590
84 | 8 | 8 | 87 | 8 | 89 | 90 | 91 | 92 | 93 | o4 [ 95 [ 96 [ o7 | 98 | 99 | 100 | 101 | 102 | 103 | 104
0.715 | 0.846 | 0.882 | 0.941 | 0.972 [ 1.055 | 0.330 | 0.387 | 0.434 | 0.523 | 0.569 | 0.616 | 0.632 | 0.633 | 0.634 | 0.276 | 0.402 | 0.523 | 0.567 | 0.622 | 0.645
105 106 107 108 109 110 m 12 13 114 115 116 17 118 19 120 121 122 123 124 125
0.661 | 0.662 | 0.663 | 0.440 | 0.625 [ 0.710 | 1.250 | 1.412 | 1.385 | 1.411 | 1.408 | 1.110 | 0.246 | 0.546 | 1.021 | 1.227 | 1.370 [ 1.390 | 1.350 | 1.410 | 1.120
126 | 127 | 128 | 120 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0203 | 0465 | 0661 | 1.069 | 0.998 | 0.855 | 0.702 [ 0.644 | 0.439 [ 0.170 [ 0.470 [ 0.994 | 1.096 | 0.988 | 0.884 | 0.737 | 0.671 | 0.460
Full Power
(Antenna #0, Slave ID=6)
— Measured Average Value of Time Sweep (W/kg)
Mode Moduaton | Channel | Frequency (MHz) | RB Size | RB Offset | Test Position | Spacing 1(\gN ?k;;? o] o ] 2 3 B 5 5 7 . . ol a2l wlwlsl el ol sl sl n
110 [ 0151 [ 0195 | 0330 | 0534 | 0610 | 1.032 | 0.999 | 1.031 | 0.059 | 0.101 [ 0.237 [ 0.303 | 0.459 [ 0.531 | 0.986 | 1.032 | 0.871 | 0.087 [ 0.119 | 0.155
21 | 22 | 238 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 33 [ 3 [ 3 [ 3 | 3 | 38 | 30 | 40 | 41
0.286 | 0.547 | 0.652 | 0.774 | 0.801 [ 0.619 | 0.063 | 0.125 | 0.297 | 0.336 | 0.557 | 0.659 | 0.781 | 0.801 | 0.630 | 0.118 | 0.162 [ 0.209 | 0.354 | 0.356 | 0.652
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 53 [ 54 | 55 | 56 | 57 | s8 | 59 | 60 | 61 | 62
0757 | 0.804 | 0.863 | 0.069 [ 0.141 [ 0.267 | 0.338 | 0.512 | 0.588 | 0.707 | 0.761 | 0.883 | 0.071 | 0.104 | 0.142 | 0201 | 0.602 | 0.963 | 0.998 | 1.030 | 1.000
63 | 64 | 65 | 66 | 67 | e8 | 60 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 77 | 78 | 79 | 80 | 8 | 82 | 83
LTE Band 26| 15M/QPSK 26865 8315 1 o Back Smm 0.948 1.140 0.049 | 0.110 | 0.246 | 0.348 | 0.604 [ 0.711 | 0.991 | 1.030 | 0.856 | 0.084 | 0.115 | 0.150 | 0.254 | 0.410 | 0.469 | 0.550 | 0.591 | 0.655 | 0.047 | 0.097 | 0.155
84 | 85 | 8 | 87 | 8 | 89 | 90 | 91 | 92 | 93 | 94 | 95 [ 96 [ o7 | 98 | 99 | 100 | 101 | 102 | 103 | 104
0237 | 0358 | 0.412 | 0.505 | 0.545 [ 0.660 [ 0.059 [ 0.083 [ 0.111 [ 0.216 [ 0.425 [ 0.509 | 0.596 | 0.604 | 0446 | 0.043 | 0.088 | 0.188 | 0.259 [ 0.439 [ 0519
105 | 106 | 107 | 108 | 109 | 110 | 111 [ 112 [ 113 [ 114 [ 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125
0593 | 0607 | 0.454 | 0.087 | 0.120 [ 0.155 | 0.265 | 0.428 | 0.496 | 0.565 | 0.599 | 0.627 | 0.058 | 0.103 | 0.197 | 0.252 | 0.380 | 0.437 [ 0.528 | 0.691 [ 0.752
126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0.812 | 0.855 | 0.042 | 0.711 [ 0.625 [ 0.616 | 0.523 | 0.455 | 0.381 | 0.272 | 0.105 | 0.048 | 0.021 | 0.152 | 0.272 | 0.315 | 0.458 | 0.618
Full Power
(Antenna #0, Slave ID=6)
— Measured Average Value of Time Sweep (W/kg)
Mode Moduaton | Channel | Frequency (MHz) | RB Size | RB Offset | Test Position | Spacing 1(\gN ?k;;? PR 7 2 3 B 5 5 7 . . ol a2l wlwlslel ol sl sl n
1.147 | 1285 | 1.343 | 1.384 | 1.330 | 1.318 | 1.276 | 1.247 | 1.185 | 0.036 | 0.012 | 0.103 | 0423 | 1.347 | 1.348 | 1.338 | 1.326 | 1270 | 1311 [ 1.340 [ 1.302
21 | 22 | 238 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 [ 32 [ 3 [ 3 [ 3 [ 3 | 3 | 38 | 30 | 40 | 41
1.122 | 0.111 | 0.103 | 0.032 | 0.412 | 0.102 | 0.963 | 0.892 | 0.936 | 1.205 | 1.068 | 1.048 | 0.971 | 0.933 | 0.853 | 1.055 | 1.190 | 1.251 | 1.270 | 1.194 | 1.188
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | s0 | 51 | 52 | 53 [ 54 | 55 | 56 | 57 | 88 | 59 | 60 | 61 | 62
1.132 | 1.105 | 1.030 | 0.529 | 0.856 | 1.249 | 1.205 | 1.340 | 1.330 | 1.314 | 1.287 | 1210 | 1.206 | 0.602 | 1.282 | 1.040 [ 0.321 | 0.523 | 0.215 | 0.681 | 0.606
63 | 64 | 65 | 66 | 67 | e8 | 60 | 70 | 71 | 72 [ 73 [ 74 [ 75 | 76 | 7w | 78 | 79 | 80 | 8 | 82 | 83
LTE Band 66| 20M/QPSK 132072 1720 1 o Back Smm 09 1.460 0.976 | 1.306 | 1.192 | 1.117 | 0.312 | 0.120 | 0.032 | 0.156 | 0.321 | 1.131 | 1.262 | 1.328 | 1.364 | 1.302 | 1.303 | 1.255 | 1.226 | 1.165 | 0.567 | 0.977 | 1.186
84 | 85 | 8 | 87 | 8 | 89 | 90 | 91 | 92 | 93 | 94 | 95 [ 96 [ o7 | 98 | 99 | 100 | 101 | 102 | 103 | 104
1288 | 1.325 [ 1.330 [ 1.314 [ 1.307 [ 1.252 [ 1.207 [ 1.327 | 1.286 | 1.095 | 0.523 | 0457 [ 0.112 | 0.258 | 0.136 | 1.060 | 1.336 | 1.245 [ 1.177 [ 1.050 | 1.031
105 | 106 | 107 | 108 | 109 | 110 | 111 [ 112 [ 113 [ 114 [ 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125
0310 | 0.102 | 0.089 | 1.003 | 1.147 [ 1211 [ 1.229 [ 1.148 [ 1.136 [ 1.077 | 1.048 | 0.562 | 0.498 | 0.907 | 1219 | 1.265 | 1.311 | 1.303 | 1.283 | 1.264 [ 1.192
126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 [ 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
1.267 | 1.319 | 1.264 | 1.010 | 0.800 | 0.774 | 0.680 | 0.648 | 0.573 | 0.933 | 1.269 [ 1.166 | 1.086 | 0.922 | 0.892 | 0.819 | 0.775 | 0.697

Sensor on






