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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 200032 85 3.3 -0.00
Channel X + Input 20007 .64 1.88 0.01
Channel X = Input -20003.48 1.18 =0.01
Channel ¥ + Input 200034.23 -1.43 -0.00
Channel ¥ + Input 20006.60 0.9 0.00
Channel ¥ - Input -20004.04 0.72 -0.00
Channel Z + Input 200035.38 -0.83 -0.00
Channel 2 + Input 20003.69 =211 -0.01
Channel £ = Input -20006.38 -1.58 0.01
Low Range Reading (pV) Difference (pV) Error (%)
Channel X + Input 2001.63 0.08 0.00
Channel X + Input 202,29 0.70 0.35
Channel X - Input -197.90 0.60 -0.30
Channel ¥ + Input 2001.33 -0.07 -0.00
Channel ¥ + Input 200,86 -0.60 -0.30
Channel ¥ = Input -199.87 -1.23 0.62
Channel Z + Input 2001.61 0.27 0.01
Channel Z + Input 200.60 =0.70 -0.35
Channel Z = Input -199.51 -0.85 0.43
2. Common mode sensitivity
DASY measuremant 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 13.50 11.56
=200 -8.64 =11.18
Channel ¥ 200 -0.81 -1.28
- 200 1.05 0.08
Channel Z 200 7A7 6.91
- 200 -8.46 -9.01
3. Channel separation
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {pV) Channel Z (uV) ]
Channel X 200 - -1.70 0.33
Channel ¥ 200 10.70 - -0,3&
Channel Z 200 T.11 7.89 -
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4. AD-Converter Values with inputs shorted

DASY measuremant parameters: Auto Zero Time: 3 ser; Measuring fime: 3 sec
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High Range (L5E) Low Range (LSB)
Channel X 15969 17466
Channel ¥ 15661 16162
Channel Z 15880 16190
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input 10M0
Average (uV) min. Offset (uV) | max. Offset (uV) Std. I;::;aum
Channel X 073 -2.58 azg 0.82
Channel ¥ 0.41 -0.49 1.23 0.40
Channel Z -0.80 -1.88 0.30 042

6. Input Offset Current
Mominal Input circuitry offset current on all channels: <2514

7. Input Resistance (Typical values for information)

Zeroing (KOhm) Measuring (MOhm)

Channel X 200 200
Channel Y 200 200
Channel £ 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) 7.6

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

Cartificate No: DAE4-387_Sep03 Page 5 of 5

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community,
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China.

Tel:(86) 755-26066440  Fax: (86) 755-26014772

Email: service @anbotek.com

@ Hotline
2/ 400-003-0500

www.anbotek.com



Anbotek

Product Safety

Report No.: 18220WC00109318 FCC ID: 2AJOTTA-1318 Page 101 of 148

=“TTL s peag i‘:\ﬁuﬁﬁ C’N-\A\S;Eg

Add: No.51 Xueyoan Road, Haldian District, Beijing, 100191, China EF. {-"‘" v CALIBRATION
Tel: +RE-10-62304633-2079  Fax: +86-10-62304633-2504 o :;j“h.|'l|1'l e CNAS L0570
E-mail: enili@chinattl. com fpy weew chinaril.on
Client Anbotak {Auden) Certificate No: Z18-97089
CALIBRATION CERTIFICATE
Object DB3sYV2 - SN: 4d154
Calibration Procedured{s)

FD-Z11-2-003-01
Calibration Procedures for dipole validation kits

Calibration date: Jun 16, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremeants(S1). The measurements and the uncertainties with confidence probability are given on the fallowing
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)T and
hiuirridity<T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-17 (CTTL. No.J17 X04256) Jun-18
Power sensor NRP-Z91 101547 01-Jul-17 (CTTL, No.J17X04256) Jun-18
Reference Probe EX30DV4 | SM 7307 19-Feb-1B{SPEAG No. EX3-7307_Fab18) Fab-18
| DAE4 SN 771 02-Feb-18({CTTL-SPEAG Na Z1B-87011) Feb-19
Sacondary Standards 10 # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY40071430 01-Feb-18 (CTTL. No.J18XD0BE3) Jan-18
Metwork Analyzer ES071C | MY46110673  26-Jan-18 (CTTL, No.J18X00884) Jan-18
Name Function Signature
Calibrated by: Znao Jing SAR Test Engineer iﬁ;
Reviewed by Qi Dianyuan SAR Project Leader
Appraved by: Lu Bingsong Deputy Director of the laboratory fl. Jﬁﬁ
Issued: Jun 17

This calibration certificate shall not be reproduced except in full without written approval of theaboratory.
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Add: No 51 Xueyunn Road, Huidian Disirict, Beijing, 100191, China
Tel: +R6= 10-62304633-2079 Fa: +B6-10-62304633-2504

E«muail: ctibi chinatil com Hitp:www.chinniil.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
MN/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, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

d) KDBE65664, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
&) 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 cerlificate 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 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.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

* SAR measured; SAR measured at the stated antenna input power.

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

* SAR for nominal T5L parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

B |
The reported uncertainty of measurement is stated as the standard uncerainty 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 DASYSE2 528.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution i, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 41.5 0.90 mho/m
Measured Head TSL parameters (220402 "C 41046 % 0.89 mho/m £ 8 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition |
SAR measured 250 mW Input power 230mW i g
SAR for nominal Head TSL parameters noemalized to 1TW 9.24 mW /g * 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition | =~ Nz
SAR measured 250 mW Inpul power 1.50mW /g
SAR for nominal Head TSL parameters normatized 1o 1W 6.02 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
| Measured Body TSL parameters (22.0£0.2)°C 554 +6 % 0.99 mhoim + 6 %
Body TSL temperature change during test =1.0°C —
| SAR result with Body TSL
| SAR averaged over 1 cm’ {1g) of Body TSL Condition
SAR measured 250 mW input power 243mW g
EAR for nominal Body TSL paramelers narmalized to 1W 8.57T mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
S5AR measured 250 m\W input power 181mWig
SAR for nominal Body TSL parameters nafmalized 1o 1W 6.36 mW /g + 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transfonmed to feed point 45.20- 3.11j0
J Relurn Loss - 29.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46 60- 2.330

Refurn Loss - 27.4dB

General Antenna Parameters and Design

| Elactrical Delay (one directian) 1.508 ns

‘ After long term use with 100W radiated power, only & slight warming of the dipole near the feedpaint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s 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 arder 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

| Mo excessive force must be applied to the dipole arms, because they might bend or the soldered

I connections near the feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Diate: 06. 162018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SVI - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz, Duty Cycle: 1:1 _
Medium parameters used: F= 835 MHz: 0= 0.89] S/m; & = 40.97: p= 1000 kg'm”
Phantom section: Right Section
Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASY'S Configuration:

+ Probe: EX3DV4 - SN7307: ConvF(10.01, 10.01,10.01%; Calibrated: 2/19/2018;

« Sensor-Surface; 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2018-02-02

s+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/

«  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)
Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)/Cube 0 Measurement grid: dx=5mm,
dy=3mm, dz=5mm
Reference Value = 58.14V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.41 Wikg
SAR(1 g) = 2.3 Wikg: SAR{10 g) = 1.5 Wikg
Maximum value of SAR (measured) =2.91 Wikg

dB
0

213
-4.25
-6.38

-0.50

10,63 - |

0 dB =291 W/kg = 4.64 dBW/kg
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Impedance Measurement Plot for Head TSL

["7r1 51 Log Mag 10.00dB; =ef O, o000 [F1]

1 B35, 0o0u0 may -79,7E0 08
40, 0

0. 00

V

(M =11 smith (hed) scale 1.0000 [F1 owl]
| »1 @3s.00000 ez 49,186 0 -3.1100 0 @1 3TR-pe

e
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DASYS Validation Report for Body TSL Date: 06.16.2018

lest Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHe: Type: DE3SV2; Serial: DR35SV - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 11
Medium parameters used: £= 835 MHz: o = 0.99] S/m: g, = 55.41: p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY S Configuration:

« Probe: EX3DV4 - SN7307; ConvF(9.83,9.83, 9.83); Calibrated: 2/19/2018;

+ Sensor-Surface: 2mm {Mechanical Surface Detection)

+ Electronics: DAE4 Sn771; Calibrated: 2018-02-02

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

+  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipale Calibration/Zoom Scan (7x7x7) (Tx7x7yCube 0 Measurement grid: de=35mm,
dy=3mm, dz=5mm

Reference Value = 54.01 ¥/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (measured) = 3.04 Wk

dB
i}

-1.98

-3.98

-5.96

-1.95

-3.94

0 dB = 3.04 W/kg = 4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Anbotek (Auden) Certificate No:  Z16-97080
CALIBRATION CERTIFICATE
Object D1800V2 - BN; 5d175
Celibeation Procedures) FD-Z11-2-003-01

Callbration Procedures for dipole validation kits

Calibration date: Jun 15, 2016

This calibration Cerlificate documenis the raceability to national standards, which realize the physical units of
measurements(S1), The measuremants and the uncartainties with confidence probability are given on the following
pages and are parn of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperaturei22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibratad by, Cartificate Mo ) Scheduled Calibration
Power Metar  NRP2 101819 01-Jul-15 (GTTL, No.J15X04255) Jun-16
Power sensor  NRP-Z81 | 101547 01-Jul-16 (CTTL, No.J15X04258) Jun-18
Reference Probe EX3DV4 | BN 7307 19-Fab-15{SPEAG N0 EX3-7307_Febi1g) Feb-17
DAE4 8N 771 02-Feb-16{CTTL-SPEAG N Z216-87011) Feb-17
Secondary Standards I # Cal Date(Calibrated by, Certificate MNo.) Schedulad Calibration
Signal Generator E4438C | MY48071430 01-Feb-18 (CTTL, No.J16X00893) Jan-17
Mebwork Analyzer ESOT1C | MYA46110673  28-Jan-16 (CTTL. No.J16X00824) Jan-17

Mame Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ﬁ]

Reviewsd i R g

by 0l Dianyuan SAR Project Leader --:-"-""WL-—-""F

Approved by Lu Bingsong Deputy Direstar of the labaratary L fﬂ, @5?2

Issued: Jun 17, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Add: Mo.51 Xueyssn Rosd, Haidian District, Beijing, 100091, Ching
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E=mail: citlifchinatil.com Heipeffwawwchinatl.cn
Glossary:
TSL fissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
M, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity lo the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
J0MHz to 6GHz)", March 2010

d) KDBBG5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) 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,

= Anlenna 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 Poinf 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.

s Elacirical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncerainly required.

o  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 anlenna
connector,

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

The reported uncerlainly of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds o a coverage probability of approximately 95%.
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Measurement Conditions
DASY systam configuration, as far as nol given on page 1.

I DASY Version DASYS2 52.8.8.1258
Extrapolation Advanced Exirapolation
Phantam Triple Flat Phantom 5.1C i
Distance Dipole Center - TGL A0 mim wilh Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz

Head TSL parameters
This following paramelers and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220%°C 40.0 1.40 mho/m
Moasured Head TSL parameters (220+0.2)°C 40.3 6% 1.38 mhotm + 6 %
: Head TSL tamperature change during test <1.0°C e —
SAR result with Head TSL )
SAR avoraged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 MW Inpul power a8amWNig
SAR for nominal Head TSL paramelers nosmalized to 1W . 41'!4 mW fg + 20,8 % ﬁﬁﬂ
SAR averaged over 10 ¢m1” (10 g) of Head TSL Candition
SAR maastired 250 mW Input power P= 528mWig
SAR for nominal Head TSL paramelers n;malizad to W 21.3 mW ig + 20.4 % (k=2)
Body TSL parameters
Thiz following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters : 20°C 533 1.562 mhafm
Measured Body TSL parameters (22.0+02)"C 533+8% 1.54 mho/m £6 %
Body TSL temperature change during test =1.0°C —- ——ee
SAR result with Body TSL
SAR averaged over1 ent’ (1 g) of Body TEL Condition
| SAR measurad 260 mW Input power 101 mW /g
' SAR for nominal Body TSL parameders normalized 1o 1W 401 mW g £ 20.8 % (k=2)
| BAR averaged over 10 o’ (10 g) of Body TSL Condition
| SAR measured 250 mW input power 539 mW g
| SAR for nominal Body TSL paramaters normalized 1o 1W 2.5 mW ig £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, tranaformed to fead point 53.20+ F.Mjﬂ

Relurn Loss - 24 3dB

Antenna Parameters with Body TSL

| impedance, transformed to faed point 4890+ 57510

Refumn Loss - 24,648

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.304 nz

After long term use with 100W radiated power, only a slight warming of the dipala near the feedpaint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor n!_ the I‘aading_llne is directly
connected to the second am of the dipole. The antenna is therefore shor-cireuited for DC-signals. On some
of the dipales, small end caps are added to the dipole arms In arder to imprave matching when loaded
according to the position as explalned in the "Measurament Conditions™ paragraph. The SAR dala are not
affected by this change. The averall dipole length s siill according to the Standard.

o excessive force must be applied to the dipale arms, because they might bend or the soldered
connections naar the feedpoint may be damaged,

Additional EUT Data [

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Dade: D, 15,2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN: 54175
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz: o = 1,381 S/m; er = 40.33; p= 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/EC/ANS] C63.19-2007)
DASYS Configuration:

s  Probe: EX3DV4 - SN7307; ConvF(8.1, 8.1, 8.1); Calibrated: 2/19%2016;

+  Sensor-Surface: 2Zmm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/272016

= Phantom; Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

+  Measurement SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10(7372)

System Performance Checl/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid;
dv=53mm, dy=3mm, dz=5mm

Reference Value = 103.5V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.0W/kg

SAR(L g) = 9.99 Wikg: SAR(10 g) =528 Wikg

Maximum value of SAR (measured) = 14.1 Wikg

-3.41

-6.82

-10.24

-131.65

A7.06 L_ i S

0dB=14.1 Wikg = 11.49 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d175

Date; 06.152016

Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1 :
Medium parameters used: £= 1900 MHz; o= 1,537 S/fm; g = 53.34; p= 1000 kg/m

Phantom section: Center Section
Measurement Standard: DASY S (IEEEMTEC/ANSIE C63.19-2007)
DASYS Configuration:

« Probe: EX3IDV4 - SN7307; ConvF(7.67, 7.67, 7.67); Calibrated: 2/19/2016;

»  Sensor-Surface; 2mm (Mechanical Surface Detection)
+ Electronics: DAES Sn771; Calibroted; 2/2/2016

»  Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P51 CA; Seial: 116171
« Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

du=5%mm, dy=3mm, dz=5mm

Reference Value = 26,11 VWm; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.39 Wikg
Meximum value of SAR (measured) = 14.3 Wikg

di
| 0

| 323

-6.47

-4.70

-12.94

¥ W

1617 L \ I 2

0 dB = 14.3 Wikg = 11,55 dBW/lg
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Impedance Measurement Plot for Body TSL
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F
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 810

Calibration Procedure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits
Calibration date: Jun 15, 2018
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:43)C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-17 (CTTL, No.J17TX04258) Jun-18
Power sensor  NRP-Z81 | 101547 01-Jul-17 (CTTL, No.J17X04256) Jun-18
Reference Probe EX3DV4 | SN 7307 18-Feb-18(SPEAG,No.EX3-7307_Feb18) Feb-19
DAE4 SN 771 02-Feb-18{CTTL-SPEAG No.Z18-87011) Feb-19
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  01-Feb-18 (CTTL, No.J18X00893) Jan-19
Network Analyzer ES071C | MY46110673  26-Jan-18 (CTTL, No.J18X00894) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer éiﬁ
Reviewed by Qi Dianyuan SAR Project Leader ——-ﬁrffl\_/
Approved by: Lu Bingsong Deputy Director of the laboratory 4{?{?&

Issued: Jun 17, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
NIA 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, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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 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.

« Electrical Delay: 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 nol given on page 1

DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm i with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (22.0+£0.2)°C 39.0+£6% 1.77 mho/m £ 6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.4 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW input power 606 mW /g
SAR for nominal Head TSL parameters normalized to 1W 24.3 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220£02)°C 529+6% 1.97 mho/m £ 6 %
Body TSL temperature change during test <1.0°C _ -
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0mW /g
SAR for nominal Body TSL parameters normalized to 1W 51.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power E1BmW /g
SAR for nominal Body TSL parameters normalized to 1V 24.7T mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

| Impedance, transformed to feed paint 5460+ 2770
|| Rsuirn Loss - 25 848

Antenna Parameters with Body TSL

Impedance, transformed to feed paint [ 50,70+ 4280
Return Loss ] 27348

General Antenna Parameters and Design

Electrical Delay (one direction)) | 1,263 ns

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

The dipale 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 dipales, small and caps are added to the dipale arms in arder to improve matching when loaded
sccording 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

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

Additional EUT Data

Manufaciurad by SPEAG
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DASYS Validation Report for Head TSL Date: 06.15.2018
Test Laboratory; CTTL, Beijing, China .
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: '}ll.]
Communication System: U1D 0, CW; Frequency: 2450 MHz; Duty Cycle: 111
Medium parameters used: f = 2450 MHz; o = 1.767 S/m; er = 39.01; p= 1000 kg/m3
Phantom section; Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SNT307: ConvF(7.36, 7.36, 7.36); Calibrated: 2/192015;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2018-02-02

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: | 161/1

. Measurement SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6. 10 (73T2)

Dipole Calibration/Zoom Scan {7x7x7) (7xTxTWCube 0: Measurement grid: dx=5mm,
dy=5mm. dz=5mm

Reference Value = 106.5 Vim; Power Drift = (.02 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 13 Wikg: SAR(10 g) = 6.06 W/kg
Maximum value of SAR (measured) = 19.7 Wikg

dB
]

-4.45
-8.90
-13.36

-17.81

[ s
-22.26 L

0 dB=19.7 Wikg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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Add: Mo.51 Xueyaon Road, Hakdian DHsirict, Beljimg, 100191, Chinn

Tel: +B6-10-62HMB3I3-2079 Fax: +B6-10-62304633-2504
E-mail: ctil@chinmtil. com Hetpzhaww.chimattlen
DASYS Validation Report for Body TSL Date: (6.15.2018

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910
Communication System: UID 0, CW: Frequency: 2450 MHz; Duty Cyele: 1:]
Medium parameters used: = 2450 MHz; o = | 972 S/m; g = 32.92; p = 1000 kg-'rn""
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63,19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7307: ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2018;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2018-02-02

e Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/

«  Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.100(7372)

Dipole Calibration/Zoom Scan (Tx7x7) (7757 Cube 0: Measurement grid: dx=3mm,
dy=5mm, de=5mm

Reference Value = 98.89 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 13 Wikg: SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 19.3 Wikg

dB
n

-4.22
-B.44
-12.65

-16.87 |

L
-21.09 . '

0dB =193 W/kg = 12.86 dBW/kg
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Impedance Measurement Plot for Body TSL
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Multilateral Agreement for the recognition of calibration certificates

Client Anbotek (Auden)
|CALIBRATION CERTIFICATE

Certificate No: D2600V2-1058_Jun18

Objec

Calibration procedurais)

Calibration date:

This calibration cerificate documenis the fraceabdity io natonal standards, which realize tha physical units of measurements (31},
Tha maarramants and the uncetaintins with conlidence probability ara given on the inliowing peges and am pan ol the cenificalbe

All calibrations have been conducted in the closed aboratory faclity: environment temparatura (22 + 31°C and hurmidity < 705

D2600V2 - SN:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Juna 19, 2018

Cafibrabion Equipment used [MATE crilical bor calibration)

1058

! Primary Standards D& Cal Drata (Carificate Mo, ) Scheduad Calibration
Power mater EFM-3428 GEIT480704 O7-0ct-17 (Mo. 217-02030) Ocl-15
Power sansar HF BABE1A US3T282783 07-0c8-17 (Mo, 217-02020) Oct-15
Power sensor HF BA4E1A MY& 1052317 O7-0ct-17 [No. 217-02021) Oct-15
Relerence 20 dB Atlenualor SN 5058 [20k) O1-Apr-17 (No. 217-02131) Mar-16
Type-MN mizmaich combiration SM5047.2 | 06327 O1-Apr-17 [No. 217-02134) Mar-1&6
Relerance Probe ES30V3 SN 3205 30-Dac-17 (Mo, ES3-3205_Dec14) Dec-15
DAE4 SMN: 801 18-Aug-17 (No. DAE4-G01 _Augtd) Aug-15
Secondary Standands 0 # Chick Date (in house) Scheduled Chack
AF generator RES SMT-06 100005 04-Aug- [in howse chack Ct-13) I honesa chesck: Oct-16
Network Analyzar HF 8753E US37350585 54206 18-0ct=01 {in house check Oct-14) I hoasa chisch: Oct-15
MEmE Funciion Signatura
Calibrated by: Laif Kiysnar Laboratory Techncian f# gg
Approved by Katia Pokovic Technical Manager L
e R
e -
Issued; June 22, 2018
This calibration cadificate shall nol be reproduced excepl in hdl withoul wrilten approval of the laborabory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
M/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 Technigues®, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 & 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.

s Apnfenna 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.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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.
Mo uncertainty required.

=  SARA 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 DASYS vE2.8.8
Extrapolation Advanced Extrapelation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 39.0 1.98 mhiodm
Measured Head TSL parameters (22.0=02)°C AT6E26% 2.05 mho/m + 6 %
Head TSL temperature change during test «0.5°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAA measured 250 mW input power 14.7 Wikg
SAR tor nominal Head TSL parameters normalized to 1W §7.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.57 Wikg
SAR for nominal Head TSL parametars nomalized to 1W 25.9 Wikg = 16.5 "o (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mha'm
Measured Body TSL parameters (22.0+0.2)"C 504 =6 % 2.22 mhovm + 6 %
Body TSL temperature change during test <056*C -e-
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.5 W/kn
SAR for nominal Body TSL parameters normalized to 1W 56.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW input power 6.45 Wikg
SAR for nominal Body TSL parameters normalized to 1W 25.5 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to leed paint S050-8.30

Return Loss =240 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 46.7{1-520
Raturn Loss -24.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.151 ns

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

The dipele 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 seme of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipale length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 14, 2012
Cerificate No: D2600V2-10588_Jun1B Page 4 af 8

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2 _/ 400-003-0500
Tel:(86) 755-26066440  Fax: (86) 755-26014772 Email: service@anbotek.com www.anbotek.com




Anbotek

Product Safety

Report No.: 18220WC00109318 FCC ID: 2AJOTTA-1318 Page 129 of 148

DASYS5 Validation Report for Head TSL
Date: 19.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serfal: D2600V2 - SN: 1058
Communication System: UID 0 - CW; Frequency: 2600 MHz )
Medium parameters used: = 2600 MHz; o = 2.03 5/m; & = 37.6; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/NEC/ANSI C63.19-2011)

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvFi4.49, 4.49, 4.49); Calibrated: 30.12.2017;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2017
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP30AA: Serial: 1001

« DASYS2Z52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 102.6 Vim; Power Drilt =0.02 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(1 g) = 14.7 W/kg: SAR(10 g) = 6.57 Wikg

Maximum value of SAR (measured) = 19.6 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =196 W/keg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 19.06.2018

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600Y2 - SN: 1058
Communication System: UTD () - CW; Frequency: 2600 MHz _
Medium parameters used: [= 2600 MHz; o = 2.22 §/m; & = 50.4; p= 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:

+  Probe: ES3DV3 - SN3205; ConvFi4,13, 4.13, 4.13); Calibrated: 30.12.2017;

» Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2017

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Senal: 1002

» DASYSZ52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dv=3mm, dz=3mm

Reference Value = 97.96 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.1 Wikg

SAR(D gh = 14.5 Wikg; SAR(10 g) = 6.45 Wikg

Maximum value of SAR (measured) = 19.5 W/kg

-4.80
-9.60
-14.40
-19.20

-24.00

0 dB = 19.5 W/kg = 12.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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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) |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 62209-2, "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

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

Additional Documentation:
d) 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

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.

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

« FElectrical 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

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

Theifei;ﬁo'ned 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

f‘g_ﬁ}_}%‘( system contiguration, as far as not given on page

| DASY Version DASY* 7 V52.8.8
Extrapolation * Advanced Extrapolatior
Phantom B | Modular F u-w Phantom V5.0
' Distance Dipole Center - TSL 10 mmr I with Spacer
Vzioom Scan Hesolutio_n | '1x- dy 3 1.0mm,dz = 1.4 mn l iraded Ratio T direct

:.,:‘u-'w MHz + 1 MHz
5300 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Frequency

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C l 1.66 mho/n

Measured Head TSL parameters 22.0+0.2) l 36.4 + ¢ 4.57 mho

Head TSL temperature change during test

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 06 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.7 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL conditi

SAR measured 100 mW input pow 1 W/kg

SAR for nominal Head TSL parameters normalized 23.1 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied

Temperature . Permittivity Conductivity
Nominal Head TSL parameters 22 4.76 mho/m
Measured Head TSL parameters 22.0+0.2) “( 36.2 + 6 4.68 mho/m =+ ¢
Head TSL temperature change during test 0.5
SAR result with Head TSL at 5300 MHz
| SAR averaged over 1 cm’ (1 g) of Head TSL | Condition
SAR measured 100 mW input power 8.26 W/kg
SAR for nominal Head TSL parameters normalized to 1W 82.7 W/ kg = 19.9 % (k=2)
| SAR averaged over 10 cm® (10 g) of Head TSL ‘ ondition
SAR measured 100 mW input power 39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied. ) —
Temperature 4 Permittivity Conductivity
Nominal Head TSL parameters 22.0 35.5 5.07 mho/m
Measured Head TSL parameters (22.0 £ 0.2) “( 5.7 +6 5.03 mho/m = §
Head TSL temperature change during test 0:f
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Conditior
SAR measured 100 mW input power 3.69 W/kg
SAR for nominal Head TSL parameters normalized to 1W 87.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL onditior
SAR measured 100 mW input power 17 Wikg
} - - - - - - - - —
SAR for nominal Head TSL parameters normalized to 1W 24.7 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied

Nominal Head TSL parameters
Measured Head TSL parameters

Head TSL temperature change during test

SAR result with Head TSL at 5800 MHz

Conditi

+

SAR measured

Shenzhen Anbotek Compliance Laboratory Limited

Temperature |

100 mW input power
SAR for nominal Head TSL parameters normalized to 1W
SAR averaged over 10 cm” (10 g) of Head TSL nditi
SAR measured )0 mW inpu ¢
SAR for nominal Head TSL parameters rmalized V

Permittivity Conductivity

20 W/kg

82.0 W/kg = 19.9 % (k=2)

1 Wika
31 W/kg

23.1 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

| The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22 19.0 5.30 mho/m
| e ——— I I )
Measured Body TSL parameters 22.0 £0.2) *( 179+ 6 5.35 mho/r
. Body TSL temperature change during test
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 81 Wikg
Messi i . ! — !
SAR for nominal Body TSL parameters wormalized to 1W 77.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 18 W/kg
AR for nominal Body TSL parameters normalized to 1W 21.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and calculations were applied. s
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 18.9 5.42 mt

Measured Body TSL parameters 220 +0.2) “ l 4 s € 5.49 mho/n

Body TSL temperature change during test

SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Conditior

SAR measured 100 mW input po 88 W/kg

SAR for nominal Body TSL parameters normalized to 1W 78.4 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL conditior

SAR measured 100 mW input power 0 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.9 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature ' Permittivity Conductivity
| . —— 1 Rl
| Nominal Body TSL parameters 22.0°C | 18.5 5.77 mho/n
| Measured Body TSL parameters (22.0 £ 0.2) °( 46.7 + 6 5.99 mho/m + ¢
! Body TSL temperature change during test < 0.5 “( |
SAR result with Body TSL at 5600 MHz

| SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 100 mW input power 8.20 W/kg
| SAR for nominal Body TSL parameters ormalized to 1W 81.5 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured [ 1 )0 mW input power 30 W/kg

SAR for nominal Body TSL parameters normalized to 1W 22.8 W/kg = 19.5 % (k=2)

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

| Nominal Body TSL parameters 22.0 *( 18.2 6.00 mho/m
Measured Body TSL parameters (22.0 £ 0.2) °C 464 + 6 6.27 mho/m + ¢
Body TSL temperature change during test 0.5

SAR result with Body TSL at 5800 MHz

L SAR averaged over 1 cm’ (1 g) of Body TSL | Condition 7 7
SAR measured 100 mW input power 7.88 W/kg
SAR for nominal Body TSL parameters normalized to 1W 78.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL conditior
SAR measured 100 mW input power 20 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.8 W/kg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point

Antenna Parameters with Head TSL at 5300 MHz

npedance. transformed to feed point

Returr

Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to feed point

Antenna Parameters with Head TSL at 5800 MHz

mpedance, transformed to feed point
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Antenna Parameters with Body TSL at 5200 MHz

mpedance, transformed to teed point

Refum
Antenna Parameters with Body TSL at 5300 MHz

yedance, transformed to feed point

Return
Antenna Parameters with Body TSL at 5600 MHz

mpedance, transformed to feed point

Antenna Parameters with Body TSL at 5800 MHz

mpedance, transformed to feed point

General Antenna Parameters and Design
sctrical Delay (one direction)
00W radiated power, only a slight warming of t

jipole is made of standard semirigid coaxial cable. The center conduct f the feedint firectly

1 rm b fipe ntenna is therefore short-circuited for D( nals r m f the dipoles
re adde n order to improve matching when loaded according 1o the posit explained
Measurement Conditions” paragraph. The SAR data are not affected by tt hange erall dipole lengtt
fing to the St i
| s ‘ pp! he dipole hey { f
ip r

Additional EUT Data
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DASY5 Validation Report for Head TSL

Date: 24.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: D5GHzV2 - SN: 1160

Communication System: UID 0 - CW: Frequency: 5200 MHz. Frequency: 5300 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: o = 4.57 S/m: £, = 36.4; p = 1000 kg/m" . Medium parameters
used: f=5300 MHz: 6 = 4.68 S/m; £ = 36.2: p = 1000 kg/m" . Medium parameters used: = 5600 MHz
5.03 S/m; ¢, = 35.7: p= 1000 kg/m" , Medium parameters used: [ = 5800 MHz: o = 5.26 5/m ¢ 35
1000 kg/m

Phantom section: Flat Section

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

DASYS52 Configuration

« Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2017, ConvF(5.21, 5.2
5.21): Calibrated: 30.12.2017, ConvF(4.92, 4.92, 4.92); Calibrated: 30.12.2017. ConvF(4.9, 4.9, 4.9
Calibrated: 30.12,2017,

«  Sensor-Surface: | .4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 17.08.2018
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 100

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 64.41 V/m: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5300 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mn

Reference Value = 65.31 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(] g) = 8.26 W/kg; SAR(10 g) = 2.39 W/kg

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

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

Reference Value = 65.34 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 g) = 8.69 W/kg: SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 21.0 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4m b

Reference Value = 62.41 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 20.5 W/k;

dB

1-6.66

13.33

19.99

26.66

33.32

0dB = 18.7 W/kg = 12.72 dBW/k¢
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date; 05.10.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1160

Communication System: UID 0 - CW; Frequency: 5200 MHz. Frequency: 5300 MHz. Frequency: 5600
MHz. Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: ¢ = 5.35 S/m: g = 47.9: p = 1000 kg/m-, Medium parameter
used: = 5300 MHz: 6 = 5.49 S/m; &, = 47.7; p= 1000 kg/m" , Medium parameters used: f=5600 MHz: o
5.99 S/m: &, = 46.7; p= 1000 kg/m" , Medium parameters used: f = 5800 MHz: 6 = 6.27 S/m; « 16.4

1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration

«  Probe: EX3DV4 - SN3503; ConvF(4.95, 4.95, 4.95); Calibrated: 30.12.2017, ConvF(4.78, 4.78
1.78): Calibrated: 30.12.2017: ConvF(4.35. 4.35, 4.35); Calibrated: 30.12.2017, ConvF(4.32

$.32); Calibrated; 30.12.2017;

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

e Electronics: DAE4 Sn601; Calibrated: 17.08.2018

« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002

e DASYS252.8.8(1222); SEMCAD X 14.6.1((7331

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1L.4mn

Reference Value = 67.32 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) = 7.81 W/kg: SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 67.22 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(I g) = 7.88 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration for Body 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 = 67.36 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 36.6 W/kg

SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 20.2 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. d
Reference Value = 65.22 V/m; Power Drift = -0.03 di

Peak SAR (extrapolated) = 37.1 W/kg

SAR(1 g) = 7.88 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 19.7 W/k

In

dB
0

| 6.71
L 13.42
20.13
26.84

13.55
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Impedance Measurement Plot for Body TSL
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