BFOE TN LAM.

D2600V2, Serial No. 1061 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.

2600V2 — serial no. 1061
2600 Head 2600 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.07 -23.1 49.8 -7 -22.8 45.6 -5.41
2019.11.27 -23.0 0.00 48.9 0.90 -6.83 0.17 -22.6 0.01 44.6 -5.29 0.12

<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
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Dipole Verification Data> D2600V2, serial no. 1061

2600MHz — Head

2600MHz - Body

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Engineal‘ing AG L Servizio svizzero di laratura
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Accradited by the Swiss Accreditation Servide (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories lo the EA
Multitateral Agresment for the recognition of calibration certificates

client  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE |
Crhiject D5GHzV2 - SN:1113
Caltbration precedure(s) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration date: September 24, 2019

Thes calibration cerificats decuments the traceability to natioral standards, which realize tha phyeical units of measurements (S1)
The measurements-and the uncerainties with confidence probatilily are given an the following pages and are part of the certificats.
All eallbrations have been conducted in the closed Isboratory faciity: environment temperatura (22 + 3)YC and humidity < 70%.

Calbration Equipment used (M&TE critical for callbration)

Primary Standards 0 & Cal Date (Cartfiticate No.) Schaduled Calibrafion
Fower mater NAP SN 104778 03-Apr-18 (No. 217-02832/02883) Apr-20

Power zensor NAP-Z99 Sh; 103244 D3-Apr-19 (No. 217-02822) Apr-20

FPower sensar NAP-Z91 SN: 103245 D3-Apr-18(No, 217-02883) Apr-20

Fleferance 20 dB Aftenuator SN: 5058 {20K) O4-Apr-18 {No. 217-02824) Apr-20

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

Reference Probe EX30V4 5N; 3503 25-Mar-19 (No. EX3-3503_Mar{9) Mar-20

DAE4 SN; 801 30-Apr-18 (No, DAE4-E01_Aprig) Apr-20

Secondary Standards iDe Check Dat2 (in house) Schedulad Check
Power metar E44198 SN: GBIOS12475 014 (in house check Feb-18) In hotse check: Oct-20
Fower sensor HP 84814 SN US3r292783 O7-00-15 (in house check Oct-18) In house check: Oct-20
Powear sensor HP B4814 SN Mv41082317 O7-0ot-15 (in house check Ocl-18) In house check: Cel-20
AF generator A&S SMT-06 SN 100972 15-Jun-15 [in house check Cot-18) In holse chack: Oct-20
Metwork Analyzar Agilant E33584 l SN LIS41080477 3t-Mar-14 {in house cheek Oct-18) In holise chack: Oot-19

Mamie Function 5 ture
Calibrated by: Jaton Kastratl aboratory Techniian .|
¥
Approved by; Katja Pokovic Technical Manager W

lssued: September 25, 2019
This calibration cenificate shall nat be reproduced except in tull without written approval of the lsboratony,

Certificate No: D5GH2zV2-1113_Sep18 Page 1ot 8
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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) 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 Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed 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 re orted 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_Sep18 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS Ve2.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz =1.4mm

Giraded Ratio = 1.4 (Z diraction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (220z02)°C 35.1+6% 4,53 mho/m £ 6 %
Head TSL temperature change during test =0.5°C - --e-
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 nomalized to 1W 80.5 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input powear 2.33 Wikg

SAR for nominal Head TSL paramelers

normalized 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 <0.5°C ga22 —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW inplt power 8.40 Wikg

SAR for nominal Head TSL paramaters

normalized to 1TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 240 Wikg
SAR for nominal Head TSL paramaeters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: D5GH2V2-1113_5ep13
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 344 6% 5.03 mho/m £ 6 %
Head TSL temperature change during test <05°C e —

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input pawer B.06 Wikg
SAR for nominal Head TSL parametars normalized to 1W 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

SAA for nominal Head TSL parameters

normalized to 1W

22.8 Wikg £ 19.5 % (k=2)

Cerificate No: D5GHzV2-1113_Sepig

Page 4 of 8




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B170-62)0
Return Loss -24.0d8

Antenna Parameters with Head TSL at 5600 MHz

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

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed point 56.70-1.0j0
Retum Loss -239dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.185 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 therafore 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 sxplained In the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length Is still
aceording to the Standard,

Mo excessive lorce must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: DSGHzV2-1113_Sep1d Page 5of 8



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; g =35.1;p=1000 kg!m:f .
Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m” ,
Medium parameters used: f = 5750 MHz;, o = 5.03 S/m; &, = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvF(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 Detection)

+ Electronics: 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=14mm

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

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 W/kg: 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 W/kg

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

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

Certificate No: D5GH2V2-1113_Sep13 FPage G ol B
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-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

View Channel Sweep Cafbration Trace Srale Marksr  Systom

Ch 1 Awg= 20
Chi: Start 500000 GHz  ——

1 350000 GE=
= K {;r-.'r'.n'- o

e —
550006 GHe 51700
40215pF 4. 155 0
>3 A 60000 Gy 6 039 0
10447 o7 = 7100 0
3 TS0000 (M= =000
2 SEEpF -1 04180
at 5000 GHz a4 i,

el 1 B

e}

< :‘EUI 1) GHz

Lt 0] En it Aug= {20

Ch1: Grwt 5.00000 GHz

Avo=20Delay

Etop 800000 GHz

‘LCL

Certificate No: D5GHzV2-1113_Sepis Page 8of 8



Calibration Laboratory of
Schmid & Partner

Engineering AG M

e
Zeughausstrasse 43, 8004 Zurich, Switzerland G

Accredited by the Swiss Acoreditafion Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificstes

S Schweizerischer Kalibrierdienst

c Seorvice suisse d'étalonnage
Servizio svizzoro di taratura

"‘Mm ,‘;:-"jr S Swiss Calibration Service

Accreditation Mo,; SCS 0108

Cliant

Sporton

Cartificate No: DAE4-690 Mar20

[CALIBRATION CERTIFICATE |

Object

Calibration procadure(s) QA CAL-06.v30

Calibratlon date: March 26, 2020

Calibration Eguipment u=ed (METE critical for calibration)

DAE4 - SD 000 D04 BM - SN: 690

Calibration procedure for the data acquisition electronics (DAE)

This calibration certificale documents the traceability to national standards, which realize the phyisical unils of messuremants (Si),
Thi measurements and the uncertalntiss with confidence probability are glven on the fpllowing pages and are pan of 1ha certificate.

All calibrations have been conducted In the dosed laboratory facility: enviranmant termpasaturs (22 = 31°C and hurmidity < 70%:

FPrimary Standards IDe Cal Date (Cerfificate No.) Schaduled Calibrztion
Keithley Mulimeter Typa 2001 SN 0810278 U3-Sep-18 (No:25949) Sep-20
Secondary Standards D2 Check Date (in housa) Scheduled Chack
Auto DAE Calibration Unit SE UWS 053 AA 1001 09-Jan-20 {in house chack) In house check: Jan-21
Calibrator Bax V2.1 SE UMS 008 AA 1002 09-Jan-20 (In house chack) In house check: Jan-21
Mame Funchion Slgnaturs
Calibrated by: Eric Hainfsid Laboratory Technisian _——
Approved by Swen Kihn Deputy Manager

| This calibration cartificate shall not be eproduced except in full withaut written approval of the fabaratory,

[ !

|ssued: March 28, 2020

Certificate No: DAE4-690_Mar20
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= - PLLLl LT
Calibration Laboratory of N Schweizerischer Kalibrierdienst

Schmid & Partner ﬁ it g Service suisse d'étalonnage
Engiﬂ&&r‘ing AG = ‘,.rf_______-'—'-{\‘-‘_:_- Servizio svizrzrero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service
Fefyal iy
Accredited by the Swiss Acoreditation 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

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.

e Common mode sensitivity: Influence of a positive or negative commen made voltage on
the differential measurement.

e 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 intermal AD converter
corresponding to zero input voltage

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

» [nput 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.

e 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.

Cerificate No: DAE4-680_Mar20 Page 2ot 5



DC Voltage Measurement
A/D - Convarter Resolution nominal
High Range: 1LSB= 6.1pV,
Low Range: 1LSB= 61nV ,

full range =
full range =

-100...+300 mV
1l 43m

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

Calibration Factors X Y Z

High Range 404.708 + 0.02% (k=2) | 404,320 + 0.02% (k=2) | 405.284 + 0.02% (k=2)

Low Range 3.98091 £ 1.50% (k=2) | 3.89691 + 1.50% (k=2) | 3.93809+ 1.50% (k=2)
Connector Angle

Connector Angle to be used In DASY system

340°£1"

Ceftificate Mo: DAE4-830_Mar20
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200033 .48 0.84 0.00
Channel X + Input 20008.04 28 0.0
Channel X - Input -20004.44 163 <0.01
Channel Y + Input 200033.01 0.28 0.00
Channel Y + Input 20004.74 0.3 -0.00
Channel ¥ - Input -20008.65 -0.48 0.00
Channel Z + Input 200032 .64 -2.81 .00
Channel Z + Input 20006.13 1.18 0.01
Channel Z - Input -20004.28 1.17 0.1
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.43 -0.43 -0.02
Channel X + Input 200.02 -0.98 -0.48
Channel X - Input -198.74 D18 -0.09
Channel ¥ + Input 2001.49 0.:52 0,03
Channel ¥ + Input 200.61 -0.27 -0.13
Channel ¥ = Input -200.64 -1.61 0.81
Channel 2 + Input 2001.03 0.27 0.01
Channel 2 + Input 200.69 -0.18 -0.09
Channel Z - Input -198.00 0.18 -0.09
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 (pV) Average Reading (uV)
Channel X 200 1415 12.87
- 200 -12.83 -14.22
Channel Y 200 2.88 289
- 200 4,30 -4.61
Channel Z 200 0.04 0.39
- 200 098 -1.01
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - -2.69 -2.68
Channel Y 200 7.95 0.72
Channel Z 200 6.90 5.66

Certificate No: DAE4-690_Mar20
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16115 16314
Channel ¥ 18038 18490
Channel 2 16004 15469

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 seo: Measunng time: 3 sen

Input 10MQ

Average (uV) min. Offset (uV) | max. Offset (uV) S, I.'{J::;atinn
Channel X 0.25 -1.26 1.64 0.55
Channel ¥ 0,70 -1.87 1.10 0.51
Channel Z 1.51 -0.80 284 0.58

6. Input Offset Current

Nominal Input elrcuitry offset current on all channels: <254

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 (+ Vee) +7.8
Supply (- Vec) -7.8

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {(mA)
Supply (+ Vece) +0.01 +8 +14
Supply (- Vcc) =0.01 -8 -8

Certificate No: DAE4-G30_ Mar20
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Schmid & Partner m C Service suisse détalonnage

Engineering AG T s Servizio svizzero di tarstura
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Accrediled by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibimtion certificates
cient  Sporton Geriificate to: EX3-3843 Sep19

|CALIBRATION CERTIFICATE I

Objact EX3DV4 - SN:3843

Calibration date: September 26, 2019

Calinration Equipmant usad (MATE critical for calibration)

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25.n:7
Calibration procedure for dosimetric E-figld probes

This ealibration cerificate documents the traceability to natioral standards; which reslize the physical units of measurements (S).
The messurements and the uncartainties with cotfidence probabiity are given on the Iollowing pages and arme pan of the cerfificans.

All calibrations have been conducted | the closed laboratory fasility: anvirenmeank temparature (22 + 3)°C and humidity < Tk,

This calibraticn certificata shall not be reproduced except in full withaut written approval of the |aborstory

Primary Sancars i8] Cal Gate {Certificate No,) Scheduled Calibraton

Power meter NRP SN 104778 03-Apr-18 [No, 217-02E8203833) Apr=20

Power seneor NRP-Z81 Sh 103244 03-Apr-18 (Na. 217-02852) Apr-20

Power sensor NRP-Z81 SN 163245 03-Apr-18 (No. 217-02883) Apr-20

Referance 20 dB Attenuator SN SEETT (20w) O4-Apr-18 (Np, 217-02834) Apr-20

DAE4 S BED 19-Dec-18 (Mo, DAE4-BE0_Lec18) Dac-18

Reference Probe ES30VE SN 3013 31-Dec-16 (No. ES3-2013_Dec1B) Dac-19

Secondary Standards 5] Check Date (in house} Scheduled Chsck

Power meter 44188 SH: GB41293574 0B-Ape-18 {in house check Jun-18) In house chack: Jun-20

Power sansor E44124 S MY4149808T {if-Ape- 16 {in house check Jun-18) |r1 house check: Jur-20

Power sensor E44124 SM! 0011320 06-Apr-18 {in house check Jun-18] |n heuse cheek: Jun-20

RF generator HP BE48C SM: LISFE42U01TO0 04-Au0-B8 [in howss check Jun-18) In hodsa check: Jun-20

Mabwork Analyzes EB3GRA S US4108047T 31-Mar-14 (in house chack Ocl-18) In house chack: Oct-18
MName Function Slgnaturs

Galibrated by: Jeton Kastrat) Laboratory Technician

Approved by Katja Pokavic Techpical Manages

..f""é" {: ‘5;@‘

Issuad. Ootober 1, 2018

Cerfificate No: EX3-3843_Sep19 Page10f9
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The Swiss Accreditation Service is one of the signatories to the EA
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Glossary:

TSL lissue simulating liquid

NORM:x.Y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 9 rotation around an axis that Is in the plane normal to probe axis (at measurement center),
e, 8 =0 Is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a)

b}
€l

d)

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

|EC 62209-1, *, “Measuremant 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 §2209-2, “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 polarization 8 = 0 (f =900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORM.y z are only Intermediate values, L.e., the uncertainties of NORMx,y,z does nof 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 uncerainty of the frequency respanse is Inciuded
in the stated 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 s the Peak o Average Ratio that is not calibrated but determined based on the signal
characterislics

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

ConvE 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 pawer
measuremeants for f > BO0 MHz. The same sstups 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 o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
ta NORMY, .z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

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

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

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

Certificate No: EX3-3843_Sepi9 Page 2 of 9



EX3DWV4 — SN3843

Basic Calibration Parameters

Septembier 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Sensor X Sensor Y Sensor £ Unc (k=2)
Nom ( !wswmﬁ“ 0.34 0.35 0.25 +10.1%
DCP (mV) 110.9 96.1 1011 ]
Calibration Results for Modulation Response
uib Communication System Name A B [ D VR Max Unc™
dB dBV vV dB mv dev. (k=2)
] oW w 0.0 0.0 1.0 0.00 134.1 +38% | £4.7%
¥ 0.0 0.0 10 146.5
Z 0.0 0.0 1.0 132.2

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%.

A Tha unicerainties of Nom X,Y.Z dé hot afect the E*-fieid uncertainty insids TSL (see Page 5}

= Numerical linesrization parsmetsr; unos
E Uncestainty ts detarminad using the max.

field value.

rtainty not raguired.
deviation from linear response applying rectangular distribution and is expressed for the squans of the

Cerlificate Mo: EX3-3843_Sep1d
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EX3DV4- SN:3B43 September 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Other Probe Parameters

Sensor Arrangament | Triangular
Connector Angle () 33
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mim
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensar Y Calibration Paint 1 mm
Probe Tip to Sensar Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate Mo: EX3-3843_Sep18 Page4 of 9



EX3DWV4- SN:3843 September 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3843

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth™ Une

fiMHz)® | Permittivity” {Sfm)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.8 0,62 9,37 8.37 8.37 0:50 0.87 +12.0 %
B35 41.5 0.80 8.07 8.07 9.07 D43 0.80 +12.0%
800 415 0.97 8.92 892 a.92 0.41 0.80 =120 %
1450 40.58 1.20 B.AY 817 B.A7 0.3z 0.80 +120%
1750 401 1.37 7.85 7.95 7.95 0.34 0.87 +12.0%
1800 40.0 1.40 TET 7.67 7.67 0:32 0.87 +12.0 %
2000 400 1.40 7.66 7.66 766 0.34 0.87 +12.0 %
2300 386 1.67 7.30 7.30 7.30 0.26 0.90 +12.0%
2450 g2 1.80 7.06 7.06 7.06 0.35 0.90 +12.0%
2600 39.0 1.68 6.80 6.90 6.90 0.43 0.80 £120%
5250 358 4.71 4,74 4.74 4.74 0.40 1.80 +14.0 %
5600 35.5 5.07 447 447 4.47 0.40 1.80 +14.0 %
5750 354 522 4.44 444 444 0.40 180 | £140%

© Frequency validity sbove 300 MHz of 4 100 MHz only applies for DASY v4.4 and higher (see Page 2), sfse 11 1S restricted to £ 50 MHz. The
ungensinty is the RSS of the ConvF uncertainty st calibration frequency #nd the uncertairty for the indicated frequency band, Fraquenoy validity
balmw 300 MMz |e = 10, 25, 40, 50.and 70 Mz for Convi® assesaments 2l 40 G4, 128, 150 and 220 MHz raspectively, Validity of ConvF assessed &t
B MHz is 4-0 MHz, and ConvF sssessad at 13 MHz is 819 MHz. Above & GHz freguency validity can be sxtendsd to £ 110 MHz.
F At frequencies below 3 GHz, the validity of tissus parameters (e and o) can be retaxed 10 £ 10% 1F liquid compersation fermuls 15 applied to
measuied SAR valies. At frequencies sbove 3 GHz, the validity of tissue parameters (s and a) ia resiricted to = 5%, The unceralnty |s the RSS of
the CanvF uncertainty for indicated target issue paramaters. )
S alphaiDepth are detamined during calibration. SPEAS warrants hat the remaining devistion dus to the boundary effect after compansation is
alweys iess than + 1% for frequanciss below 3 GHz and below = 2% for frequencies batwean 3-8 GHz at any distance lergesthan el the proba tip
diametsr fram the boundary.

Certificate Np: EX3-3843 _Sep12 Page 5ol 9



EX3DVA— SN:3843 Seplember 26, 2018

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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EX3DV4- SN:3843 Septembet 26, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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EX3DV4- SN:3843 Septomberen, 2019

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

105

1

Input Signal [uV]

{11

10%-

I ] | (| 113
10 102 100 1 10 108 10
SAR [mWlernd]

i 102 1IIB'1 'Ijﬁ‘.Pa 1IE|" 162 108
SAR [mW/iem3]
o]

nct compansated compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN 3843 Seplember 26, 2018

Conversion Factor Assessment

=835 MHz, WGLS R8 (H_convF) f= 1800 MHz. WGELS R22Z (H_canvF)
A
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Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz

iy Etint

<10 =08 08 04 -02 01 o2 o4 08 038 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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SPORTON LAB. FCC SAR TeSt Report Report No. : FA052222

Appendix E. Conducted RF Output Power Table

The detailed power tables are shown as follows.
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SPORTON LAS.

GSMB850

GPRS 2 Txslots
GPRS 3 T slots
GPRS 4 Txslots
EDGE 1 Tx slot
EDGE 2 Txslots
EDGE 3 Tx slots
EDGE 4 Tx slots

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

Band
TX Channel
Rx Channel
Frequency (MHz)
3GPP Rel 99 RMC 12.2Kbps
3GPP Rel 6 HSDPA Subtest-1
3GPP Rel 6 HSDPA Subtest-2
3GPP Rel 6 HSDPA Subte:
3GPP Rel 6 HSDPA Subtest4
3GPP Rel 8 DC-HSDPA Subtest-1
3GPP Rel 8 DC-HSDPA Subtest-2
3GPP Rel 8 DC-HSDPA Subtest-2
3GPP Rel 8 DC-HSDPA Subtest-4
3GPP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
3GPP Rel 6 HSUPA Subtest-3
3GPP Rel 6 HSUPA Subtest4
3GPP Rel 6 HSUPA Subtest-5

Band

TX Channel
Frequency (MHz)
RTAP 153.6Kbps
RETAP 4096Bits

Burst Average Power (dBm)
128 8 251

Tune-up
Limit

Full Power

Frame-Average Power (dBm)
128 189 251
824.2 836.4 848.8

Tune-up
Limit

Burst Average Power (dBm)
661 810
1880 1909.8

Tune-up
Limit

r (dBm)
661 810
1880 1909.8

Tune-up
Limit

WCDMA II
9400
9800
1880

Tune-up
Limit
(dBm)

WCDMA IV

Tune-up
Limit
(dBm)

WCDMA V
4182
4407
836.4

Tune-up
Limit
(dBm)

CDMA BCO

1013 384 777

824.7 836.52 848.31
24.48 24.28

Tune-up
Limit
(dBm)

25.00

CDMA BC1
2 600 1175
1851.25 1880 1908.75

Tune-up
Limit
(dBm)

SDMA BC10

580
8205

Tune-up
Limit
(dBm)

[ 2447 ]

25.00

2323 | 2325 | 23.20




BPORTON LAB.

Band 2 (1900MHz Band)
Part 24E

Band 4 (AWS Band)

Part 27L (only on channel required)

Band 5 (Celluar Band)

Part 22H(only on channel required)

BW [MHz]

Modulation ~ RB Size

Channel
Frequency (MHz)

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

Channel

Frequency (MHz)

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

Frequency (M
QPsK.
QPSK.
QPsK.

64QAM
64QAM
64QAM
64QAM
Channel

Channel
Frequency (MHz)

Full Power

Power r we
RB Offset M High  Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. fimit
18700 18900 19100 (@Bm)
1860 1880 1900

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

daaaaaaaaaaa g aaaaaaaa

Power  Power
Modulation ~ RB Sk Low Middle
Ch./Freq. Ch./Freq

Channel 20050 20175
quency (MHz) 1720 17325

apsk 1

Power

QPSK. 1

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

QPSK.

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM
Channel

Frequency (MHz)

Tune-up
limit
(dBm)

Frequency (MHz)
QPsK.

QPSK.

Tune-up
limit
(dBm)

® o

2

Tune-up
limit
(dBm)

°

~ -

oo

®

H

®oo0~ao

2

°

~ -

°

°

o w

Tune-up
limit
(dBm)

cuwwoowao

o w

oo

o w

o] s [ =] =] |=

64QAM

> w
o wao

64QAM

BW [MHz] Modulation ~RB Size

Channel

Frequency (MHz)

Channel
Frequency (M}
QPSK.

640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (M
QPsk
apsk
QPsk

Channel
Frequency (M}
QPSK.

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

L A PRI

° w

Power Power  Power
RBOffset  Low Middle High  Tune-up
Ch./Freq. Ch./Freq. Ch./F limit
20450 2 2 (dBm)
836.5

~o

3

oo

S

®a

°

<

oo

®

R

~o

3

°

Tune-up
fimit

°

@ w

cwwoowao

oo

@ w

o wao




BPORTON LAB.

Band 7 (2600MHz Band)
Part 27

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

Band 13(700MHz Band)
Part 27F

BW [MH:

Modulation ~ RB.

Channel
Frequency (MHz)

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

Frequency (MHz)

16QAM
16QAM
16QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
64QAM
Channel
Frequency (MHz)

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

Power  Power
Low Middle

Ch./Freq. Ch./Freq

20850 21100
2510 2535

21100
2535

21100
2535

BW [MHz]

Modulation ~ RB.

Channel

Frequency (MHz)

Channel
Frequency (M|
QPsK.

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

Channel
Frequency (M|
QPsK.

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

o] s [ =] |=]|=

o= |22 |3] e

o w e

o] s [ =] =] |=

©

RB Offset

foxooNsoRmo

®oo0~ao0

o~»o03

@ o

cwwoowao

oo wa

o w

o wao

Power
Low

23060

Power
High

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

23130
711

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

23165
7145

Tune-up
limit
(dBm)

23017
699.7

Tune-up
limit
(dBm)

Modulation ~ RB Size

Channel

Frequency (MHz)

Channel
Frequency (M}
QPSK.

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

Hz)

RB Offset

3~ o

oRZgoo

Power  Power
Middle

Power
High
Ch./F

Tune-up
fimit
(dBm)




BPORTON LAB.

Band 17 (700MHz Band)

Part 27H(only on channel required)

Band 25 (1900MHz Band)

Part 24E

(only on channel required)

BW [MHz] Modulation ~RB Si

Channel

Power  Power

we we
RBOffset  Low Middle

Power

w
High  Tunewp BW (]

Ch./Freq. Ch./Freq. Ch./Frea. fimit
23780

23790

Frequency (MHz) 709

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

64QAM

23800 (dBm)
711

3888

8

8

388338388888

8

23790
710

38888

Mo aaaaaaaaaaaaaaaaaaa

Modulation ~ RB Size

Channel
Frequency (MHz)
QPSK.

Channel
Frequency (MHz)
QPsK.

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

16QAM
16QAM

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

Frequency (MHz)
QPsk

Channel
Frequency (MHz)
QPsK.

RB Offset

foxoo~NsoRmo

®o0o0~ao0

o~»o03

@ o

cwwoowao

oo wa

o w

o wao

Power
Low

Ch./Freq. Ch./Freq. Ch./Freq.
340

26140
1860

Power  Power
Middle High

2 26590
1880 1905

Tune-up
limit
(dBm)

26115
1857.5

26615
1907.5

Tune-up
limit
(dBm)

Tune-up
limit

Tune-up
limit
(dBm)

Tune-up
limit

Modulation ~ RB Size

Channel
Frequency (MHz)

Channel
Frequency (MH2)
QPSK.

640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
QPsk
apsk
QPsk

Channel
Frequency (M}
QPSK.

640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (M
QPsk
apsk

o] o] |=] =] |21

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

B

RB Offset

~o

3

oRZoo

20

co~ao

waoawo cNsofmoco~sO0R®

oo

cmwoowao o

°

Tune-up
fimit
(dBm)

Tune-up
limit

Tune-up
limit




SPORTON LAS.

Band 38(only on channel required)

Band 41 (2.6G Band)

BW [MHz] Modulation ~ RB Size
Channel
Frequency (MHz)

QPsK

64QAM
64QAM
64QAM 100
Channel
Frequency (MHz)

64QAM
64QAM
Channel
Frequency (MHz)

64QAM
Channel

Frequency (MHz)

RB Offset

Power
Low
I Freq
37850
2580

Full Power

Power
Middle
Ch. I Freq
38000
2595

High
Ch. / Freq
38150
2610

Tune-up limit
(dBm)

MPR
(dB)

Tune-up fimit
(dBm)

Tune-up fimit
(dBm)

BW [MHz] ~Modulation ~ RB
Channel
Frequency (MHz)

64QAM 100
Channel
Frequency (MHz)

Channel
Frequency (MHz)

RB Offset

Ch. / Freq

39750
2506

Low Middle
Ch. I Freq
40185
2549.5

Power
Middle
Ch. / Freq
40620
2593

Power Power
High Middle  High
Ch./Freq.  Ch./Freq, Tune-uplimit

(dBm)
41085 41490

2636.5 2680

MPR
(dB)

Tune-up limit
(dBm)

Tune-up limit
(dBm)




SPORTON LAS.

850
TX Channel
Frequency (MHz)
GPRS 1 Txslot
GPRS 2 Tx slots
GPRS 3 Txslots
GPRS 4 Tx slots
EDGE 1 Tx slot
EDGE 2 Tx slots
EDGE 3 Tx slots
EDGE 4 Tx slots

Band
TX Channel
Rx Channel

Frequency (MHz)

Burst Average Power (dBm)
251

848.8

Reduced Power Mode
Tune-up Frame-Average Power (dBm)
Limit 128 189 251
(dBm) 4 848.8

Tune-up
Limit
(dBm)

3GPP Rel 99
3GPP Rel

3GPP Rel 6
3GPP Rel

3GPP Rel 6
3GPP Rel

3GPP Rel 8
3GPP Rel

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

RMC 12.2Kbps
HSDPA Subtest-1

HSDPA Subtest-
HSDPA Subtest-4.
DC-HSDPA Subtest-1
DC-HSDPA Sub!
DC-HSDPA Subtes!
DC-HSDPA Subte:
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subtest-3
HSUPA Subtest-4.
HSUPA Subtest-5

Band

Tune-up
Limit

Tune-up
Limit

TX Channel
Frequency (MHz)
RTAP 153.6Kbps
RETAP 4096Bits

Tune-up

CDMA BC1

Limit 5 600
(dBm) 1880

Fre CDMA BC10 Tune-up
Limit 6 68. Limit
(dBm) 820 (dBm)




BPORTON LAB.

Band 2 (1900MHz Band)

Power  Power er
BW [MHz] Modulation RBSize RB Offset Midde  High  Tuneup
Ch./Frea. Ch./Frea. Ch./Frea. limit
Channel 18700 18900 19100 (dBm)
1860 1880 1900

18675 2 Tune-up
timit

LE50) (dBm)

64QAM
64QAM
64QAM
Channel 19150
Frequency (MHz) 1905

64QAM
64QAM
64QAM
64QAM
Channel Tune-up
limit
(dBm)

Channel 18615 19185
Frequency (MHz) 18515 1908.5

Tune-up
limit
(dBm)

21 [
20 1
20 1
19 2
19 2

64QAM
64QAM

64QAM 18 3

BW [MHz] Modulation

5
5
5
5
5
5
5
5
5
5

Channel
Frequency (MHz)
apsk 1
QPsk 1
apsk

Qpsk

64QAM
Channel
Frequency (MHz)

apsk
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

Channel

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

o w

o] s [ =] =] |=

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

Power Power Power

RBSize RB Offse! Low Middle

Ch./Freq. Ch./Freq. Ch./Freq
20450 20525 20600
8;

H

2

®oo~=so

H

BW [MHz] Modulation ~RB Size

Channel
Frequency (MH:
1

Frequency (MHz)
QPsk
apsk

Channel

Frequency (MHz)

64QAM
64QAM

Band 7 (2600MHz Band)

Power Power
RBOffset  Low Middle
Ch./Freq. Ch./Freq
20850 21100
2510 253

Power
igh

ch. / Freq
21350
2560

21375

Tune-up.
limit
(dBm)

20775

Tune-up.
limit
(dBm)




BW [MHz]

Modulation RBSize RBOffsel L

Channel

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

Frequer

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

Frequency (M
QPsK.
QPSK.
QPsK.

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

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

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

ow Mide
Ch. / Frea. Ch./ Fre
23060 23095
7075

Tune-up
timit
(dBm)

limit
(dBm)

limit
(dBm)

BW [MHz] Modulation ~RB Size

Channel
Frequency (MHz)

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

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

Band 13(700MHz Band)
Part 27F

ower  Power  Power
RBOffset  Low Middle High  Tuneup
Ch./Freq. Ch./Fred. Ch./Freq.
23230
782

MPR
(dB)

Tune-up
limit
(dBm)

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

Power

P
BW [MHz] Modulation RBSize RB Offset iddle

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

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

gh

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

23780 23790 23800
70 710

Tune-up
limit
(dBm)

23790

710




BPORTON LAB.

Band 25 (1900MHz Band)
Part 24E

Power
Low

BW [MHz] Modulation RBSize RB Offset
Ch. / Freq

Channel 26340

1880

Power

High
Ch. / Freq
26590
1905

Tune-up
limit
(dBm)

Tune-up
fimit
(dBm)

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM
Channel

Tune-up
fimit
(dBm)

64QAM

64QAM
Channel

26675
19135

Channel

Frequency (MHz)

Tune-up
fimit
(dBm)

16QAM

16QAM

16QAM

16QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

64QAM

5
5
5
5
5
5
5
5
5
5

Modulation ~ RB S

Channel
Frequency (MHz)
QPsK 1
apsk 1
QPsK 1
apsk
QPsK 36
apsk
QPsK
16QAM
160AM
16QAM
160AM
16QAM
160AM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel
Frequency (MHz)
apsk
QPsK
apsk
QPsK
apsk
QPsK
apsk
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
]
640AM
]
640AM
640AM
640AM
Chann

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

64QAM
64QAM
64QAM
640AM

Band 26 for FCC
(only on channel required)
Power  Power

Low Middle
Ch./Freq. Ch./Freq
26765 26865

8215

RB Offset

Power

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

26715
8165

°

[

~o

oo

®

°

®

2

Tune-up
fimit
(dBm)

°

~ -

oo

B

co~ao

®

2

°

~ -

°

°

o w

cwwoowao

oo

@ w

o wao




SPORTON LAS.

Band 38(only on channel required)

Power
RB Offset Low

Ch. / Freq

Channel 37850 38000

Frequency (MHz) 2580 2595

QPsK

Power
Middle
Ch. / Freq

BW [MHz]  Modulation  RB Size

Power
High BW MHz]
Ch./Freq. Tuneuplimit  MPR

(dBm) (8)
38150
2610

64QAM 100
Channel
Frequency (MHz)
QPSK 1

Tune-up limit
(dBm)

QPsK 1

Channel

Frequency (MHz)

Tune-up limit
(dBm)

Modulation ~ RB Size
Channel
Frequency (MHz)

QPSK 1

64QAM EY
64QAM 100
Channel
Frequency (MHz)
QPSK 1
QPSK 1

Channel
Frequency (MHz)

Channel
Frequency (MHz)

RB Offset

Low Low Middle
Ch. / Freq

Band 41 (2.6G Band)

Power Power Power
Middle

Ch./Freq.  Ch./Freq

39750 40185 40620
2506 2549.5 2593

Power

High Middle

Ch. / Freq
41055
2636.5

High
Ch. / Freq

Power
Tune-up limit
(dBm)
41490
2680

MPR
(@8)

Tune-up limit
(dBm)

Tune-up limit
(dBm)




SPORTON LAB.

Configure

Inter-Band

Intra-Band

Contiguous

Non-
Contiguous

CA List

CA_2A-4A

CA_2A5A

CA_2A-12A

CA_2A-13A

CA_2A-29A

CA_4A5A

CA_4A-12A

CA_4A-13A

CA_4A-29A

CA_5A7A

CA 2C
CA_7B
CA_TC
CA_41C

CA_2A2A

CA_4A-4A

CA_TATA
CA_41A-41A

2CADL

PCC scc Power
LTE BW uL uL uL# uL LTE BW DL DL With CA | Without CA
Band (MHz) Froq. Channel Mod. RB R8 Band (MHz) Froq. Channel T Power T Power

(MHz) Offset (MHz) (dBm) (dBm)

Band 2 20M 1880 18900 QPSK 1 0 Band 4 20M 21325 2175 23.10 23.13

Band 4 20M 17325 20175 QPSK 1 0 Band 2 20M 1960 900 2367 23.98

Band 2 20M 1880 18900 QPSK 1 0 Band 5 10M 881.5 2525 23.01 23.13

Band 5 10M 836.5 20525 QPSK 1 0 Band 2 20M 1960 900 23.10 2332

Band 2 20M 1880 18900 QPSK 1 0 Band 12 10M 707.5 5005 23.09 23.13

Band 12 10M 707.5 23095 QPSK 1 0 Band 2 20M 1960 900 2332 23.40

Band 2 20M 1880 18900 QPSK 1 0 Band 13 10M 751 5230 23.03 23.13

Band 13 10M 782 23230 QPSK 1 0 Band 2 20M 1960 900 2322 23.42

Band 2 20M 1880 18900 QPSK 1 0 Band 29 10M 7225 9715 23.10 23.13

Band 4 20M 17325 20175 QPSK 1 0 Band 5 10M 881.5 2525 2378 23.98

Band 5 10M 836.5 20525 QPSK 1 0 Band 4 20M 21325 2175 23.11 2332

Band 4 20M 17325 20175 QPSK 1 0 Band 12 10M 7375 5005 23.91 23.98

Band 12 10M 707.5 23095 QPSK 1 0 Band 4 20M 21325 2175 2322 23.40

Band 4 20M 17325 20175 QPSK 1 0 Band 13 10M 751 5230 23.90 23.98

Band 13 10M 782 23230 QPSK 1 0 Band 4 20M 21325 2175 2322 23.42

Band 4 20M 17325 20175 QPSK 1 0 Band 29 10M 7225 9715 23.91 23.98

Band 5 10M 836.5 20525 QPSK 1 0 Band 7 20M 2655 3100 2322 2332

Band 7 20M 2535 21100 QPSK 1 0 Band 5 10M 881.5 2525 22.89 23.04

Band 2 20M 1880 18900 QPSK 1 0 Band 2 20M 1979.8 1098 2323 23.13

Band 7 15M 2535 21100 QPSK 1 0 Band 7 5M 2664.3 3193 2267 2279

Band 7 20M 2535 21100 QPSK 1 0 Band 7 20M 2674.8 3298 23.00 23.04

Band 41 20M 2593 40620 QPSK 1 0 Band 41 20M 2612.8 40818 23.01 2324

Band 2 20M 1880 18900 QPSK 1 0 Band 2 5M 1987.5 1175 23.20 23.13

Band 4 20M 17325 20175 QPSK 1 0 Band 4 5M 21525 2375 23.80 23.98

Band 7 20M 2535 21100 QPSK 1 0 Band 7 5M 2687.5 3425 23.01 23.04

Band 41 20M 2593 40620 QPSK 1 0 Band 41 5M 2687.5 41565 2332 2324




Frequenc

Average power  Tune-Up
oirz) (6Bm) Ui

Duty Cyce

802,110 Mops s 237 1525 1550 10000
AN " 252 1494 1550
T 212 1445 1500

802.11g 6Mops 5 237 1467 1500 o6t
" 2452 1344 1350
1 212 1251 1800

802.110HT20 MCSO 5 2037 a7 1500 0534
" 252 1084 1100

5GHz WLAN

802.11a 6Mops.

Chameel

Frequency  Average power  Ture-Up
irz) (6Bm) Ui

52GHWLAN

W 5200 207 1300
0 180 118 1500
W 5200 R 1300
0568
“ 5220 191 1500
W 5200 7 1300
3 5190 1018 1050
0201
W 5200 1296 1300
% 510 e 1300
W 5200 e 1300
8021 %536
“ 5220 197 1500
W 5200 1206 1300
3 5190 1018 1050
021 o2
W 5200 1300 1300
802.11ac-VHTE0 MCSO @ 5210 348 350 )

5GHz WLAN

802.11a 6Mops.

Charcel

Frequency  Average power  TureUp
irz) (6Bm) Ui

o 20 A [
= 280 T 500
B 20 e [
o568
& 5300 e 500
s3GHWLAN
o 20 T [
el 210 268 800
802 11 HTIO MCSO w201
« =310 580 600
= 280 e 800
B 20 e [
021 o538
& 5300 1% 500
o 20 e [
el 210 210 500
021 w231
« =10 83 600
8021120 VHTB0 UCSO B 520 ses 5% w579
5GHz WLAN Ant 1
Froquency  Awrageponer  Twelp
Made ) () Unit DwyOrce
100 5500 1088 1150
6 S0 075 150
22 620 097 1150
802 11a sheps o652
T2 ses0 1070 150
140 5700 1075 1150
e 120 1091 150
100 5500 1081 1150
6 o0 1070 150
22 620 080 1150
802 11nHT20 HCSO sses
T2 o0 108 150
140 5700 087 1150
e 5120 To7s 150
102 5510 [ 1000
e 110 S50 103 150
S5GHWLAN
802 11 HTIO MCSO 25 5% 1035 150 s291
=) w10 1031 150
12 5710 0% 1150
100 5500 108 150
116 S50 1079 1150
24 20 oo 150
021 o538
a2 680 1073 1150
140 5700 o8 150
et 720 082 1150
102 w510 7 1000
110 5550 047 150
so21tecvHTaoncs) | 126 ) 1050 150 231
1ot 70 08 1150
142 S0 Toa 150
106 5% 64 500
so21tecvHTsonCs | 122 610 074 100 w579
128 6% ot 100

5GHz WLAN

802.11a 6Mops.

Chamcel

Frequency  Average power  TureUp
irz) (6Bm) Ui

BGHWLAN

165 25 [ 1500
0 745 R 1300

802 11nHT20 MCSO 157 5785 118 1500 os68
165 25 s 1300
151 5755 161 1500

02110 HT4O MCSO o201
150 5795 R 1300
149 5745 1198 1500

802.1180-VHT20 SO 7 B 210 300 953
165 25 [ 1500
= B s 1300

021 0231
159 5795 118 1500

802.11ac VHTE0 MCSO 5 175 20 1200 )

BT BRIEDR

Cramal

Cramel
cHoo
1o
cH3
Tune-up Limit

Cramal

Tuns-up Limt

‘Average pouer (dBim)
GFsK

- N
Y - T

wrage power
(@Bm)

Tuetp
[

Duy G

802.11b hops. s 2037 1533 1550 10000
i 2102 1508 1550
1 2012 1290 1500

802.11g ohiops. 6 2237 1471 1500 os6e
) 2002 1285 1250
1 212 1202 1300

802.110HT20 MCSO ® 207 460 1500 932
i 202 1043 1100

Average power
@Bm)

Tuetp
[

%
a0
802.11a 6Mops 959
“ 5220 1201 1300
® 5240 1190 200
% 5180 1180 1300
a0 5200 T8 200
9500
“ 520 1185 1300
® 5240 T80 200
® 5190 [ 1050
o161
w® ) 260 200
% 180 e 200
a0 5200 T8 200
953
“ 5220 Ties 1300
® 5240 191 200
® 5190 052 1050
atet
w 5230 290 200
B02.11ac-VHTB0 MCSO @ 5210 260 350 w25

Average power
(@Bm)

Tuetp
[

=2
El
802.11a 6Mops 9598
& 5300 1200 1300
o 5320 T8 200
=2 5260 173 1300
E) 5280 e 200
9500
& 5300 118 1300
o a0 s 200
Bl 520 1255 1300
atet
) 50 580 500
%2 5260 179 1300
El 5280 T8 200
953
& 5300 118 1300
o a0 s 200
Bl 520 1263 1300
atet
) 50 594 500
02.11a0-VHTB0 MCSO El 5290 268 350 w25

¢ power
(@Bm)

Tuetp
[

02112 cveps ssse
0 E I )
I s | no | nw
u. 2 T
o T T T
I E T )
2t T T I
0 E I )
o F T T
u. sm | s | m
o S0 o5 o0
m E T )
ssaHzWLAN
sz rimmmioncss |1 w0 | oo | mm | s
[ se0 o 0
2 0 o0 s
00 E T )
e E T T
‘z. s | e | m
132 5660 1064 1150 o
o s | ne | wm
T sm | nes | nw
02 w50 o5t oo
o N N T
sz riscvmiomcs) [ w0 | oo | nm | o
[ S50 o0 s
e P T )
e S0 725 00
sz riscvmeomcsy [ a2 w0 | ow | e | s
[ o0 o0 o

Average power
@Bm)

Tuetp
[

802.11a 6Mops 157 5785 125 200 959
65 5625 1266 1300
40 74 125 200
802.110HT20 MCSO 57 785 1254 1300 9500
58GHWLAN 165 ez 1232 1300
51 5755 1264 1300
atet
150 795 1276 200
149 5745 1264 1300
802.11a0-VHT20 MCSO 157 785 25 200 953
165 5625 1233 1300
51 B 208 200
o161
150 5795 1217 1300
B02.11ac-VHTB0 MCSO 155 B 084 200 25

Average po

Tune-Up
Ui

Duty Cycle %

802.11b hops. s 237 830 1850 10000
A " 2462 802 1850
T 212 20 1800

802.11g ohiops. 5 237 770 1800 o6t
" 2452 17 1650
1 212 528 1600

802.11HT20 MCSO 5 2037 54 1800 0534
" 2462 1043 1400

5GHz WLAN

Average po

Tune-Up
Ui

yoe %

802.11a 6Mops 9598
“ 5220 501 1600
W 5240 1458 1600
3 5180 Tae 1600
W 5200 452 1600
9500
“ 5220 1489 1600
HeWLAN
W 5240 1450 1600
3 5190 1503 1550
o161
W 520 1581 1600
% 5180 7 1600
W 5200 148 1600
%53
“ 5220 4% 1600
W 5240 1458 1600
3 5190 1508 1550
o161
W 520 1596 1600
oz itacvimsoncs0 | 42 5210 610 650 2

5GHz WLAN

Average po

Tune-Up
Ui

yoe %

802412 6Mops 9598
& 5300 1483 1600
o 5520 a8 1600
2 5260 1476 1600
5% 280 a8 1600
9500
& 5300 1465 1600
HEWLAN
o 5520 50 1600
5 5210 1563 1600
o161
3 5310 ) 900
2 5260 481 1600
5% 280 s 1600
953
& 5300 1470 1600
o 5520 50 1600
5 5210 1567 1600
o161
3 5310 589 900
5 5290 608 650 %325
5GHz WLAN Ant 1+2
ool FreeNy  Avragepower  TueUp o
Sl (0] (dBm) [
100 5500 1381 1450
18 580 576 50
126 620 1387 1450
802.11a 6Mbps o598
132 5660 w7 50
140 5700 1354 1450
141 5720 o7 50
100 5500 1365 1450
18 580 T8 50
126 620 871 1450
%500
132 5660 1358 50
140 5700 7 1450
141 5720 82 50
102 5510 1223 1800
110 5550 21 50
55GHZWLAN
802.111HT40 MCSO. 126 5630 1318 1450 9161
134 5670 15 50
142 5710 1813 1450
100 5500 [ 50
116 5580 1874 1450
120 5620 82 50
953
132 5660 1368 1450
40 5700 %2 50
144 5720 1354 1450
102 5510 217 300
110 5550 1831 1450
802.11acVHT4OMCS0 [ 126 5630 338 50 9161
134 5670 82 1450
42 5710 523 50
106 5530 950 1100
802.11acVHTBOMCSO [ 122 5610 1345 1400 25
1% 5690 1328 1400

5GHz WLAN

Frequency
oirz)

g0 power
)

Tune-Up
Ui

802.11a 6Mops 157 B 1538 1600 o598
165 25 528 1600
49 745 1524 1600

802,11 HT20 MCSO 157 5785 528 1600 %500
165 625 1500 1600
151 5755 52 1600

o161
150 795 53 1600
149 5745 551 1600

802.11acVHT20MCS0 [ 187 B 1536 1600 %53
165 25 1505 1600
51 B 1456 1600

o161
159 5795 501 1600

B0z 11acviTBONCS0| 185 175 408 1500 2






