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Glossary

DAE data acquisition electronics

Cennector angle  information used in DASY system to align probe senser X to the robot
coordinate systern.

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 uncerainty.

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

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

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

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

s Input Offset Measurement: Qutput voltage and statistical results over a large numbar of
zero voltage measurements,

« Input Offset Current; Typical value for infarmation; Maximum channel input offset
current. not considering the input resistance.

¢ Input resistanice; Typlcal value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurament,

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

«  Power consumption; Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Rasalution nominal
High Range: 1LEB= B.1uV full renge = -100...4300 mV
Low Range 1LSE= Binv full range = Py +3mV
DASY measuremeant parameters: Auto 2ero Time: 3 sec: Measuring tima: 3 seo

Calibration Factors X ’ Y Z

High Range 403.865 = 0.02% (k=2) | 403.585 + 0,02% (k=2) | 403,805 = 0,02% (k=2)
Low Range 3.058898 + 1.50% (k=2) | 3.898839 = 1.50% (k=2) | 3.86763 + 1.50% (k=2)

Connector Angle
B1.0%=1°

Connecter Angle 1o be usad in DASY system

Page 2 of §
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (34)
Channel X + Input 200047.59 1,98 0.00
Channel X + Input 20007 61 134 o.M
Channel X - Input -20004.08 1.7 -0.01
Channel ¥ + Input 200037.45 153 0.00
Channel ¥ + Input 20002 68 -3.42 -0.02
Channel ¥ - Input 2000717 -1.14 0.01
Channel Z + Input 20003773 217 0.00
Channel Z + Input 200085.72 -0.34 -0.00
Channel Z - Input -20008.63 -0.48 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2007.38 DS 0,01
Channel X + input 201,70 0.16 0.08
Channel X - Input -188.10 049 -0.24
Channel ¥ + Input 2001 .44 DuF 0.00
Channel Y + Input 201.07 0.1 0.11
Channel ¥ « Input 18266 -0.88 0.50
Channel Z + Input 2001 52 o1 2.0
Channel Z + Input 200,81 0.41 40,20
Channel Z = Input -188.00 0,15 0.07
2. Common mode sensitivity
DASY measuramant parameters: Aute 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 200 395 5.3
- 200 5.86 497
Channel ¥ 200 -16.18 -16.25
- 200 1441 14.54
Channel Z 200 3.01 2.86
- 200 393 413

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Valtage (mV) | Channel X (uV) | Channal ¥ {4V) Channel Z (uV)
Channel X 200 - .68 -2.76
Channel ¥ 200 543 - -1.31
Channel Z 200 10.73 329 .
Certificate Mo: DAES-1527_Jun22 Paged0f 5
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4. AD-Converter Values with inputs shorted

No.122N02450-SAR

DASY meazurameant parameters: Auto Zero Time: 8 sec Measuring tma: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16062 17078
Channel ¥ 15963 16219
Channel Z 15888 13556

5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 see: Measuring lime: 3 sec

Input 10MLY
Average (uV) | min. Offset (uV) | max. Offset uv) | o' ?:“‘f;"ﬂ""
Channel X 1.440 Q.30 225 0356
Channel Y .62 -1.30 (.47 0.33
Channal Z -0.18 -0.90 0.60 0.3
6. Input Offset Current
Naminal Input eircuitry 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 Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Veo) +7.a
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply [+ Vec) +0.01 +6 +14
Supply (- Veo) -0.01 B -3
Certificats Mo: DAE&1527 _Jung2 Page 50l 5
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ANNEX H: Probe Calibration Certificate

;—-—E% Ir Collsboration with
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Sl CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road. Haidian Disuict, Beijing: 100191, Ching ™
Tel: +86- 1623046332117
E-mail: etthachinatil.com htipswwvcaletac.en

_ Client SAICT Certificate No: Z22-80124
'CALIBRATION CERTIFICATE |
|
|

Object EX3DV4 -SN : 7621 .

| Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

‘ Calibration date: May 06, 2022

| This calibration Cerfificate documents the traceability to national standards. which realize the physical units of
| measurements(St). The measurements and the uncertainties with confidence probability are given on the following

| pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)% and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date{Calibrated by, Ce{'t'iﬁcate MNo.) Scheduled Calibration
Power Meter NRP2 101819 15-Jun-21(CTTL, No J21XD4466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21(CTTL, Ng.J21XD4468) Jun-22
Power sensor NRP-Z91 101548 16-Jun-21{CTTL, No.J2 1X04466) Jun-22
Reference 10dBAttenuator | 18NS0W-10dB  20-Jan-Z1(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator | 18NSOW-204B  20-Jan-21(CTTL, Ne.J21X00485) Jan-23
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23 |
DAE4 SN 1555 20-Aug-21(SPEAG, No DAE4-1555_Aug21/2) Aug-22 :
Secondary élandar'ds _ 1D # cal Daté?@aiibrate?by. Ceitificate MNa.) Seheduled Calibration
SignalGenerator  MG3700A | 6201052605 16-Jun-21{CTTL, No. J21X04467) Jun-22
Network Analyzer E5071C | MY46110673 14-Jan-22{CTTL, No.J22X00406) Jan-23
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer e :j’d‘@
Reviewed by: Lin Hao SAR TestEngineer | S LR
Approved by: Qi Dian . T e
yuan SAR Project Leader e t/“S'\'/’

| Issued: May 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60124 Page 1 of9
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CALIBRATION LABORATORY
Add: No.52 HuaYoanBei Road. Haidian District, Beijing, 100191, China
Tel: +86=1623(4633-2117
E-mail: citd achinaltleom hittpsdwwscaictacen
Glossary:
TSL tissue simulating liquid
NORMzx v,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle} of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ ¢ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measuremant center), i

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rata (SAR) for wireless communication
devices used in close proximity to the human bady (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz t6 6 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMx.yz: Assessed for E-field polarization 6=0 (f<800MHz in TEM-cell: f= 1800MHz: waveguide).
NORMzx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not effect the
E* field unicertainty inside TSL (see below ConvF),

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

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

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

s Axyz Bxyz Cx.yz VRx.y.z:AB.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

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

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

»  Sensor Offsel: The sensor offset comesponds to the offset of virtual measurement center front the
probe tip (on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gainad by deterrmining the NORMy
{no uncertainty required).

Certiticate No:/722-60124 Page 2 0f 9
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CALIBRATION LABORATORY

Add: Mo.52 HuaYuanBel Road, Haidian District, Beijing, 100191, China
Tet: +86-10-62304633-2117
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No.122N02450-SAR

CAICT

DASY/EASY — Parameters of Probe: EX3DV4 - SN:7621

Basic Calibration Parameters

- [SensorX  [SensorY  |[Sensorz [ Unc (k=2)
Norm(uV/(V/m)?)* 0.71 071 0.56 | £10.0%
DCP{mV)® 111.7 111.8 1157 |
Modulation Calibration Parameters
uiD Communication A B8 c D VR [UncE

System Name | dB dBuvV | dB mv (k=2)

0 cw X |00 |00 1.0  |0.00 2108 | +3.5%
Y loo oo 1.0 2186
e - |z ro.o (0.0 1.0 [190.8 |

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

A The uncertainties of Norm X, ¥, Z do not affect the EZ-field uncertainty inside TSL (see Page 4).

¥ Numerical linearization parameter: uncertainty not required.
k¥ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.

Certificate No:Z22-60124 Page 3 of v
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No.122N02450-SAR

CAICT

DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

Calibration Parameter Determined in Head Tissue Simulating Media

5

,_f[MHz]c Peii‘g:;ﬁ Cond{us,c::ipw ConvF X | GonvFY ConvF Z ! Alpha® E{':’:: :—';:’)—
| 750 | 419 089 112 | 1142 1142 | 048 | 144 [ £124% |
| 0 | 415 0.7 10.68 10.68 1088 | 014 | 114 | +121%
| 1450 | 405 1.20 9.65 9.65 9.65 021 | 081 | +121%
[0 | 404 1.37 9.22 9.22 9.22 031 | 080 | £12.1%
[ 1900 40.0 1.40 8.90 8.90 8.90 036 | 0.84 | +12.1%
[ 2100 39.8 1.49 8.95 8.95 8.95 023 | 1143 | £12.1%
2300 395 167 8.60 8.60 8.60 044 | 078 | £12.1%
2450 39.2 1.80 817 817 817 | 049 | 078 | +124%
- 2600 39.0 1.96 7.93 7.93 7.83 051 | 075 | £12.1%
3300 382 2.71 7.74 7.74 7.74 045 | 092 | £13.3%
3500 37.9 2.91 7.56 766 | 7.6 | 044 | 1.00 | +133%
3700 37.7 3.12 718 7.18 748 | 038 | 105 | £13.3%
| 3900 37.5 3.32 7.26 7.26 7.26 035 | 135 | £13.3%
4100 372 3.53 721 | 7.2 7.21 025 | 130 | £13.3%
4400 36.9 3.84 7.01 7.01 7.01 025 | 155 | £13.3%
4600 36.7 4.04 6.90 690 | 690 | 030 | 172 | £13.3%
| 4800 36.4 4.25 679 | 679 679 | 030 | 1.85 | +13.3%
4950 36.3 4.40 644 | 644 644 | 030 | 180 | £13.3%
5250 35.9 an 5.98 5.98 5.98 035 | 163 | £13.3%
5600 35.5 5.07 5.47 5.47 5.47 040 | 155 | +13.3%
5750 35.4 5.22 5.40 540 | 540 0.40 155 | £13.3%

© Frequency validity above 300 MHz of +100MHz oniy applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the R3S of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to x 110 MHz.

* At frequency below 3 GHz, the validity of tissue parameters (£ and g) can be relaxed to +10% if liguid compensation
formula is applied to measured SAR values. At frequenciss above 3 GHz, the validity of tissue parameters (¢ and a)is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue paramsters.

“ Alpha/Depth are determined during calibration, SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No:722-60124
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertfainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No:722-60124 Page 5 of 4
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (£=2)
Cerlificate No:Z22-60124 Page 6 of' 9
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Input Signal[.V]
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
Cerlificate No:£22-60124 Page 7of ¢
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Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
Certificate No:Z22-60124 Page 8 of' 9
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

_ Other Probe Parameters

! Sensor Arrangement Triangular
| Connector Angle (°) 95.4
: Mechanical Su rfac:Detection Mode N enabled
:. Optical Surface Detectlon_!;!ode disable
;obe Overall Length 337mm
Probe Body Diamét;-_ 10mm
Tip Length B - 9mm
?p Diameter o 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point _ 1imm
i Probe Tip to Sensor Z Calibration Poir; . 1mm
;;:ommended Me:asurement Distance from Surface 1.4mm
Certificate No:Z22-60124 Page 9 of ¢
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ANNEX I: Dipole Calibration Certificate
750MHz Dipole
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Add: No.52 HuaYoariBei Road, Faidian District, Beifing, 100101 a0 Sl

Tel: +86-10-623(4633-2117

E-mail: emflacaictae.cn hitpe/fwwew caietae.cn

Client SAICT Certificate No:  222-60333
CALIBRATION CERTIFICATE
Object D750V3 - SN: 1163

Calibration Procedure(s) EF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (31}, The measurements and the uncertainties with confidence prabability are given on the following

pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)'¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

No.122N02450-SAR

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor MRPBS 10429 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22{CTTL-SPEAG No.Z22-60007) Jan-23
Secendary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ESOT1C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engireer { %

Reviewed by: Lin Hao SAR Test Engineer St

Approved by: Qi Dianyuan SAR Projact Leader &:‘,\u,_.

Issuad: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No; Z22-60333
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Add: No.52 HunYuanBei Road, Huidian District, Beijing, 1003191, China
Tel: +56-10-62304633-2117

E-mail! emfigicaict.ac.cn hitp:www,calelac.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Octeber 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Certificate No: 722-60333 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far a5 not given on page 1.

No.122N02450-SAR

CAICT

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fragquency 750 MHz £1 MH_z_
Head TSL parameters
The following parameters and calculations were applied. o
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 T 42.0 0.90 mho/m
Measured Head TSL parameters (22.0 20.2) € 413 28 % 0.90 mho/m £6 %
Head TSL temperature change during test <10 T —_ —_
SAR result with Head TSL
SAR averaged over 1 cm (1 g) of Head TSL Condition

SAR measured 250 mW Input power 2.15 Wikg

SAR for nominal Head TSL parameters normalized to 1W B.48 Wikg £18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g} of Head TSL ‘ Candition

SAR measured 250 mW Input power 1.42 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

5.62 Wikg t18.7 % (k=2)

Clertificate No: Z22-60333
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N02450-SAR

CAICT

Impedance, transformed to feed paint 50.00- 4.06j0

Ratum Loss - 27.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 0.8941 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can

be measured.

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly
connected ta the secand 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 ordear 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 s still according to tha Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z22-60333
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Labomatory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: =750 MHz; o =0.902 8/m; &= 41.26; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS {(IEEE/IEC/ANS] C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MIz: Calibrated:
2022-01-26

» Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 5549 Vim: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(] g) = 2.15 W/kg: SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all pomts 3 dB below = 21.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 2.84 W/kg

2,02
-4.03
-6.05

-8.06

-10.08 w

0 dB = 2.84 W/kg = 4.53 dBW/kg

Certificate No: Z22-60333 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Tri 1 Lo0 mMEn GUar F
i B4 oo
0. 070
']
e
PEE =1l feftE dRRe szate . DFL peT]
1 TEO.C0000 Mez WL.o44 T 4,058 B E.Ds pr
P i -
7
s
1 Chat 550 M- Faw
Page 6 of &

Centificate No: Z22-60333

©Copyright. All rights reserved by SAICT

No.122N02450-SAR

CAICT

Stegy o0 e N

Page 335 of 376



= ©
=777 No.[122N02450-SAR

i

835MHz Dipole

r In Collaboration with &Ni\w'y,,’ o HAET
=777 S P e a g 3= EREI
S~ CALSRATION LABORATORY A CNAS e

W\

/-'-"-\
LOIELCH % Ay v CALIBRATION
32304 e CNAS L0570

A

Add: Mo 52 HuaYianBei Road. Haidion Distrier, B
el 86-1-623H633-2079 Fam: —86-10-625114

E-muil; ettl @chinatl.com It wwachinanten
Client SAICT Certificate No:  Z21-60355

Object D835V2 - §N: 4d057
Calibration Procedure(s) FF.Z11.003.01
Calibration Procedures for dipoie validation kits: |

Calibration date: October 18, 2621 |

This calibration Certificate decuments the traceability to naticnal standards, which realize the physical units of
measurements ($1). The measurements and the uncertainties with confidence probability are given on'the following

pagee and are part of the certificate.
Al calibrations have been conducted in the closed laboratory fagiity; environment temperature (22+£37°C and
Hurmidity<70%.
Calibration Equipment used (M&TE critical for calibration)
F_’r_im@afy_ Standards 1D # Géi é)ah_a {'C_aFibrateﬂ by _{Sff!_r_ti_ﬂ_c_a_l_t__e No.} _- _ Schedu_l_ea Calibration
Power Meter: NRP2 108277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
| Power sensor NRPSS 104291 24-Sep-21 (CTTL, No.J21X0B8326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No.Z21-60001) Feb-22
| DAE4 SN 1588 15-Jan-21(SPEAG No DAE4-1556_Jan21) Jan-22
|
| Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00583) Jan-22
NetworkAnalyzer ESOT1C | MY46110673  14-Jan-21 (CTTL, No.JZ21X00232) Jan-z2
; Name Function Signature
Ay
Calibrated by: - e %
¥ Zhao Jing BAR Test Engineer 7 ﬁi&
Reviewed by: Lin Hao SAR Test Engineer : e Tﬁbﬁ%) ' !
fipproved by Qi Dianyuan SAR Project Leader R .
Issued: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z21-60355 Page L of 6
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, *Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1; Device used next to the ear (Freguency range of 300MHz to
6GHz)", July 2016

c) IEC 62209-2, “Procedure to measure the Specific Absarption 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:

s  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s 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
paraliel 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 fow
reflected power. No uncertainty required.

s 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 result.

The reporfed uncertainty of measurement is stated as the standard uncerfainty of |
Measurement multiplied by the coverage factor k=2, which for a nomnal chs;tr:butponI
Carresponds fo a coverage probability of approximately 85%. |

Certificate No: Z21-60355 Page 2 of 6
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Measurement Conditions
DASY systemn configuration, as faras not given on page 1.

DASY Version | DASYS2 VE2.10.4
Extrapolation | Advancad Extrapelation

-—I;I'l-a:t;;n-_ o - . i Tn'p;e Fiat Phantom 5.10 |
Distance Dipole Center - TSL ! 15, i i with Spacer |
Zoom Scan Resolution ' dx dy, dz =5 mm -
Frequency | B35 MHz £ 1 MHz - |

Head TSL parameters

The following parameters and caiculations were applied.

Temperature ! Perm_itl;‘ity L Co;duc‘livity
Nominal Head TSL parameters 22.0%C . 415 , 0.90 mhoim
Measured Head TSL parameters | pzosaz e 40816% | 089 mhom 6%
Head TSL temperature change duﬁn_g -t%st <10°C |

SAR result with Head TSL

| SAR averaged over 1 ¢ (1 g) of Head TSL Condion | R
SAR measured 250 M input power | 2,39 Wikg
SAR for nominal Head TSL parameters | ncnn'arizet-j to 1w 89.64 Wikg % 18.8 % (k=2) |
| SAR averaged over 10 crr’ (10 g) of Head TSL ; Condition |
SAR measured | 260 MW input power 1.56 Wikg
BAR for nominal Hgad_ _TSL parameters | normimad o ﬂ\f . 6.28 Wikg + 18.7 % (k=2) I
Certificate No: Z21-60355 Page iof'6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49,80 4.18)0

Return Loss -27.5dB

General Antenna Parameters and Design

! Electrical Delay (one direction) | 1.304 ns

After long ferm use with 100V radiated power, only a slight warming of the dipole near the feedpoint can
be msasured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipoie. The antenna is thersfore 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 posifion as explained in the "Measurement Conditions" paragraph. The SAR data are niot
affected by this change. The overall dipole length is still agoording fo the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connecticns near the feedpaint may be damaged

Additional EUT Data

Manufactured by SFEAG

Certiticate No: Z21-60335 Page +of o
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DASYS Validation Report for Head TSL

No.122N02450-SAR
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fnanfed Road, Haidian District, Beij
3046332074 Fan: =86-10-62304
bty www.chinattl.cn

Dare: 10.18.2021

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 835 MHz: Type: D835V2: Serial; D835V - SN: 4d057
Communication Svstem; UID 0, C'W; Frequency; 833 MHz: Duty Cyele: 1:1
Medium parameters used: = 835 MHz: o = 0.886 S/m; g = 40.9; p = 1000 kg'm’
Phantom section: Right Section

DASYS Configuration:

o Probe: EX3DV4 - SNT51T7: ConvF(9.81, 9.81. 981y« 835 MHz; Calibrated:
2021-02-03

+  Sensor-Surface: | 4mm (Mechanical Surface Detection)

+ Electronies: DAES Snl536; Calibrated: 2021-01-15

s Phantom: MEP_V5.1C (20deg probe tlty Type: QD 000 P51 Cx: Serial: 1062

o Measurement SW: DASYS2. Verston 52.10 (4 SEMCAD X Version 14.6.14

(7501}

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7y/Cube 0: Measurement grid: dx=5mm.

dy=3mm. dz=53mm

Reference Value = 58.86 Vim: Power Drift = 0,00 4B
Peak SAR (extrapolated) = 3.68 Wikg

SAR(L g) = 2.39 W/kg; SAR(10 g) = 1.56 Wikg
Smallest distanee from peaks ¢ all points 3.dB below
Ratio of SAR a1 M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) — 3.23 Wikg

dB
a

=213
-4.27
-6.40

-5.54

|8 mm

067  — A——

0dB=3.23 Wikg = 35.09 dBW/kg

Certificate No: Z21-60355 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022

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

All callbrations have been conducted In the closed laboratory facility: environment temperature (2213)°C and
humidity<70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensar NRPBS 104281 24.-8ep-21 (CTTL, No.J21X08326) Sep-22
Reference Prabe EX3DV4 | SN 74564 26-Jan-22{SPEAG No.EX3-7464 _Jan22) Jan-23
DAE4 8N 1556 12-Jan-22(CTTL-SPEAG,N0.Z22-60007) Jan-23
Secondary Standards D # Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No.J22X004089) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J2ZX00406) Jan-23

Name Function Signature

Cullbratod by: Zhao Jing SAR Test Engineer )

Reviewed by: Lin Hao SAR Test Engineer s ﬁﬁ'.;%? &

Approved by: Qi Dianyuan SAR Project Leader _ ]

¥ Proj —t

Issuad: August 26, 2022
This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.

Centificate No: Z22-60135 Page | of &
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, "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.

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

+ Feed Point Impedance and Retumn Loss: These paramelers 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: Ona-way delay betwaen the SMA connector and the antenna fead 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,

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

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

Certificate No: Z22-60335 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

No.122N02450-SAR

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapalation

Phantom Tripler Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy. dz= 5 mm

Frequency 1750 MHz +1 MHz

Head TSL parameters
The following parameters and caloulations were applisd.
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 20T 401 1.37 mha/m
Maasured Head TSL parameters (220 +0.2) T 41.346% 141 mhofm £8 %
Head TSL temperature change during test <1.0T —_— ——
SAR result with Head TSL

SAR ged over1 ¢m’ (1g) of Head TSL Condition

SAR measured 250 mW Input power 818 Wikg

SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £18.8 % (k=2)
SAR averaged over 10 em’ {10 g) of Head TSL Candition

SAR measured 250 mW Input power 4.94 Wikg -
SAR for nominal Head TSL pararmeters normalized to 1W 19.6 Wikg £18.7 % (k=2)

Certificate No: Z22-60335 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.30-0.71j0

Retum Loss - 32.8d8

General Antenna Parameters and Design

\Eatrmal Delay (one diraction) r 1.120 ns —‘

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data ara not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might band or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SFEAG

Certificate No: Z22-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; 5 =1 408 S/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)
DASY5 Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) (@ 1750 MHz; Calibrated:
2022-01-26

+  Sensor-Surface: 1. 4mm (Mechanieal Surface Detection)

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

» Phantom: MFP_V5.1C (20deg probe tilt); Type: QID 000 P51 Cx; Serial: 1062

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 91 44 V/m; Power Dnift = -0.05 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) =9.18 W/kg: SAR(10 g) =4.94 W/kg

Smallest distance from peaks to all points 3 dB below =10 mm

Ratio of SAR at M2 to SAR at M1 =56.3%

Maximum value of SAR (measured) = 14.0 Wikg

-12.93

L
W | |

0dB=14.0 W/kg = 11.46 dBW/kg

Certificate No: Z22.60335 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Q7L eaa sy
CALIBRATION LABORATORY AC=HERA CNAS &2

Add; No 52 HuaYoat Bei Road, Haidian Distrier, Beifing, Il‘rﬁ-l'ﬂ Chi 'f j/—\ 35 v CALIBRATION
Tel: %6 623046350070 Fa: <B-10-623 .-,,,'"h.‘\.\\‘ CNAS LOST0
Eemail: wathachinaitl com Bap:wwwchinattl.cn

Client SAICT Certificate No:  221-60357

Object D1900VZ - SN: 54088

Calipration Procedura(s) FE-Z11-003-01

Galibration Procedures for dipale validation kits

Calibration date: Qctober 18 2021
This calibration Certificate documents. the traceability t¢ national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with corfidence probability are given on the following

pages and are part of the cerificate.

All calibratiins have been conducted in the closed laboratory facility environment temperature (22+31°C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration) |

Primary Standards ID# Cal Date (Calibrated by, Certificate No.)  Scheduled Calioration

Power Meter NRP2Z 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor. NRPBS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | BN 7517 03-Feb-21{CTTL-SPEAG No.Z21-80001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG No. DAE4-1558_Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Cerlificate No ) Scheduled Calibration
Signal Generator E4438C MY49071430 01-Feb-21 (CTTL, No.J21X%00583) Jan-22
NetworkAnalyzer EG071C | MY46110873 14-Jan-21 (GTTL, No. J21X00232) Jan-22
Name Function Sigrature
| Heaiimted Zhao Jing SAR Test Engineer R { 4y
Reviewed by: Lin Hao SAR Test Engineer B *,ﬂﬁ%
Approved by: Qi Dianyuarn SAR Project Leader

Issued: October 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No; Z21-60357 Page 1 of s
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fel: —_Emviijéfnlin-ib?.'s-lu?\f Fax: “RA=T0-62 2006330504
Eemeil: etthachinatid .com hitp: wwwehinsttlen
lossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx,y.z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
8GHz)", July 20186

c) IEC 82209-2. "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 fo 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.

s Anfenna 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 fo 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.
Neo uncertainty required,

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

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

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

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

Certificate No: Z21-00357 Fage 2ofe
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F-mail: cula chizatthcom btpe v chinaitl cn

Measurement Conditions
DASY system configuration, as far as nof given on page 1.

| DASY Version DASTS2 _ V52,104
| Extrapolation | Advanced Extrapolation _ ]
Phantom I Triple Flat Phantom 5.1C |
Distance Dipole Center - TSL— l 10 m; T with Spacer - T
Zoom Scan Reselution R { dx, dy, d2 =5 mm
Fraguency | 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and ealculations were apolied.
! Temperature | Permittivity Conductivity
Nominal Head TSL parameters I 22.0°C !r 40.0 1.40 mhofm [
Measured Head TSL parameters | @otoz°c | 3e9:6% 1.36 mhoim £ 6 % |
Head TSL temperature change during test  <1.0 °C - :
SAR result with Head TSL
| SAR averaged over1 (i (1) of Head TSL | Condition '
SAR measured ol | 250 M input power 10.0 Wikg
SARB for nominal Head TEL parameters . normalized to 1W 40.2 Wkg £ 18.8 % {(k=2)
| SAR averaged over 10 cm’ (10.g) of Head TSL I Condit'fon
: SAR measured 230 MW input power | 510 Wikg
| SAR for nominal Head TSL parameters normatized fo 1W [ 2.0.5-:'\1';&3 *18.7 % (k=2) |
Certificate No: Z21-60357 Page 3 of'e
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Add: o 52 HuaYuanBei Road, Handian Diswrict, Bedjing, 100191, Ching
Tel: +86- 10-62304633-2079 Fae; =B6-10-023{MH3 3250
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Appendix {Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, fransformed to feed point E3.TO+ 6.30i0

Return Loss ‘ - 22848 l

General Antenna Parameaters and Design

Electrical Delay {one direction) 141008
!

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of tha dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR data are nict
affected by this change. The overall dipoie length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
cennections near the feedpoint may be damaged.

Additional EUT Data

Manhufactured by 1 SPEAG

Certificate No: £21-60357 Page 4ofn
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN;: 54088
Communication System: UID 00 CW: Frequency: 1900 MHz: Duty Cyeler 1:1
Medium parameters used: = 1900 MHz: 6= 1387 S/ & —~ 39.88: p= 1000 kg/m?
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 < SNT51T7: ConvF(7.81. 7.81. 7.81) @ 1900 MHz; Calibrated:
2021-02-03

o Sensor-Surface: | dmm (Mechanical Surface Detection)

+  Electronics: DAEA Snl356: Calibrated: 2021-01-15

« Phamom: MFP_V35.1C (20deg probe tilt): Type: QD 000 P31 Cx; Serial; 1062

o Measurement SW: DASY 32, Version 52,10 (4). SEMCAD X Version 14.6.14
(7501}

System Performance Cheek/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm. dv=5mm. dz=5mm

Reference Value = 103.6 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated)— 19.2 Wike

SAR(1 g) = 10 Wikg: SAR(10 g) = 5.1 W/ikg

Smallest distanice from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =52.19%

Maximum value of SAR {measured) = 158 Wikg

dB
1]

-3.76
-7.51
-11.27
-15.02

-18.78 i

No.122N02450-SAR

(1 dB =158 W/kg = 11.99 dBW/kg

Certificate No: £21-60357 Page s of o
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Impedance Measurement Plot for Head TSL
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Add: No.52 Hua'¥uanBei Road, Haidian District, Beifing, 100191, Chi 5, //'"'/’:\\‘\\:a v ChL.‘B‘WION
Lk r86-1A-G23ME33-2079  Fan -B0e10-02304633.2304 ey CNAS L0570

Eanail: enldchinatth.com Brps wwwechinattlen
Client SAICT Certificate No:  Z21-60358
Object D2450V2 - SN: 873
1l i (
Cafibration Procedureis) FR-211-005:01

Calibration Procedures for dipole validation kits

Calibration date: October 21, 2021
This caiibration Certificate documents: the traceability to national standards, which realize the physical units of
measurements (S1). 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 ciosed laboratory faciity, environment temperature (22+3)°C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D# Cal Date 1Calibrated by Cemﬁcate N} Scheduled Calibration |
Power Meter NRP2 106277 24-Sep-21 (CTTL, Mo. J21 XDBSZB! Sep-22
Power sensor  NRP2S 104281 24-8ap 21 (CTTL, No J21X08326) Sep-22 '
| Reference Probe EX3DV4 | BN 7517 03-Feb-21(CTTL-SPEAG No. Z21-60001) Feb-22 |
DAE4 8 1556 15-dan-21({SPEAG No. DAE4-1556_JanZ1) Jan-22 |
|
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C MY490?143G 01-Feb-21 {CTTL No J21X00593; Jan-22
NetworkAnalyzer ES071C | MY46110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
Marme Function Higrisiure
Caltorated by, Zhao Jing SAR Test Engineer g ﬁ
Reviewed by Lin Hao SAR Test Engineer — -ﬁﬁ( - |
= & o - , I
Approved by: Qi Dianyuan SAR Project Leadar e
Issued: October 27, 2021 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z21-60358 Page 1.0f's
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Auiid: 2o 52 HuaYuinBer Road, Haidian Diswier. Beijing, 10151, Ching

igl 10623086 33-2079 Fax ~Hh-10-A2304533.2503
Ermnail: cttlachinatt! com Bitp: wwwchinatien
Glossary
TsL tissue simulating liguid
ConvF sehsitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |lEEE Sid 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 6220%-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
B6GHz)", July 2018

¢) IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity fo the human body (frequency range of
30MHz to BGHz)", March 2010

d) KDBBB5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the cerlificate. All figures stated in the certificate are valid at the frequency indicated.

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

o Feed Point Impedarice 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 uncettainty 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.

e 3AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

]
The reported uncertainty of measurement is stated as the standard uncertainty of |

Measurement multiplied by the coverage factor k=2, which for a normal distribution |
Corresponds to a coverage probability of approximately 95%.

Certificate Mo, Z21-60358 Page 2 of o
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Measurement Conditions
DASY system configuration, as far as not given onh page 1.

No.122N02450-SAR

DASY Version DABYE2 52104
Extrapolation_ . - Advariced Extrapolation _:

E Phantom Triple Flat Phantom 5.1C ]
Distance Dipole Center - TSL i0mm ;m?p_acer
Zoom Scan Resolution dx, dy, dz =5 mm o

| Frequenicy | 2450 MHz £ 1 S;Hz |

Head TSL parameters
The following parameters and calculations were applied. .
Temparature Permittivity Conductivity
Mominal Head TSL parameters 220°C 382 1.80 mhalm
Measured Head TSL parameters . {22.0 % D.Z_}l E - _39 5; &% 1.8V mhoim £6 %
Head TSL;n:r;;aratun! e;ange during hestl <167 — _
SAR resuit with Head TSL

SAR averaged over 1 ¢ii {1 @) of Head TSL Condition ) |
SAR measured 250 mW input power 133 Wikg |
SAR for nominal Head TSL parametars ncrmaiiz-ed tr 1 53.2 Wikg £ 18.8 % (k=2} |
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

Emeasu red | 250 mW input power 6.05 Whkg
SAR for nominal I:lead TEL parameters R n-or:nal';ed to 1TW 24.2 Wfkg-;-i-‘lnﬂ,?' g(_k;
Certificate Mo; Z21-60358 Page 3ot
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedancs, tramsformed to feed point [ 5360+ 1.26)0

Return Loss - 28.8dB

General Antenna Parameters and Design

Efectrical Delzy {ona dirgation) I 1.066 ns J

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

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
cennected 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 fo the dipole arms in order to improve matching when loaded
according to the position as explained in thé "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive foroe must be applied to the dipole arms, because they might bend or the soldersd
connections near the feedpoint may be damaged.

Additional EUT Data

LManUfaciured by SPEAG

Certificate Mo, Z21-60358 Page 4 ot's
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL. Beijing. China

DUT: Dipole 2450 MHz; Type: D2430V2; Serial: D2450V2 - SN: 873

No.122N02450-SAR

Date: 11.21.2021

Communieation Systern; UID 0, CW: Frequeney: 2450 MHz; Duty Cyele: 1:1

Medium parameters used: £= 2450 Milz: o = 1.809 S/m: & =

Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SNT7517: ConvF(7.34, 7.34. 7.34) (@ 2450 MHz: Calibrated:

2021-02-03

«  Sensor-Surface: | dmm {Mechanical Surface Detection)
» Electronics: DAEY Sn1336: Calibrated: 2021-01-15

30.51 p = 1000 ke/m®

o Phantom: MFP_V5.1C (20deg probe tilt): Tvpe: QD 000 P31 Cx; Serial: 1062
o Measurement SW; IXASY 52, Version 52.10 (43 SEMCAD X Version 14.6.14

(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7xTHCube 0; Messurement grid: dx=3mm.

dy=5mm. dz=5mm

Reference Value = 108.0 Vim: Power Drift = -0.03 dB
Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.3 W/kg: SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M| = 46.9%
Maximum value of SAR (measured)=22.6 Wkg

dB
]

-4,65
4.1
<13.96
-18.62

-23.27

0 dB=22.6 W/kg = 13.54 dBW/kg

Certificate Na: £21-60338 Pagesofn
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2550MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 3004 Zurich, Switzerland

Aepreditsd By the Swiss Aocreditstion Semice (5AS)
The Swiss Accreditation Servics is one of the signataries to the EA
Multilateral Agreement for tha recognition of calibration certificates

cilent  TMC-SZ (Auden)

No.122N02450-SAR

o) hes Katiltiardisnst
Service sulsse d'étalonnage
Servizlo svizzare di taratura
Swiss Calibration Service

S
Cc
L]
Acaraditation Ne.: SCS 0108

Certificats No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE

[
Obiject D2550V2 - SN:1010

Calibratlon procadure(s) ﬂA'GAL-Q’E.'V"I 1

| Galbration date: May 21, 2621

| Calibration Equipment used (MBTE critical for cafibiration)

‘Callbration Procedure for SAR Validation Sources between 0.7-3 GHz:

This cabtration cariicats documants the traceanility to natinnal standards. which reslee the physical anits of measuremants (S,
| The massuramanis and he uncarnalnties with confidence protmbiiity are g on the Sllowing pages and ars part of the cortilicats

All eatibralliane have been conductad inthe clossd Inbomtory taclity: emironment fempemtung (22 + 3)'C and huthidty < 705

Seheduled Calibration

| Primary Standards [ime Cal Date (Carificats M)
' Prower matar NEF SN 1TTE OE-Apr-21 (No, 2174022
| Power sensar NRIP-Z91 SN 03244 08-Apr-27 (Mo, 217 a1)

Powar apneor NAP-281 S 102245 9-Ap-21 (No. 217-05283)
| Reference 20 dB Alfenuator SH: BHBRAD4 [0k} OZApr-21 (Mo, 217
| Tyme=h migmatah combdnation SNC310862 | nelay 02-Apr-21 [No. 217-05544)
Raterance Prabe EXIDVA | Epe T4 28-D0c 20 {No. EXZ-7348 Dec20)
[ E4 S 8 0220 (M. OAES-E01 Now2)
| Secondary Standards | 10 & Cheolt Tt (i houss | Sahediled Chetk
Powéer mater E44168 | sn: GBasstza7s 3000114 (In howisa check Oct-20) In houss check: 22
| Power sanknr HP 84814 SN LIS3T2R27TRI 0706115 (N housa chick Qot-20) Iri hougs chack: Chl-22
| Poweat seniar HFP B481A | SNz MY41002317 070015 (in [ouse ehack Oef-20} In hovse chack: Col-22
R gonarator A&S SKMT-06 5N; 10472 15-0ur-15 §in hovss chaok Ce-20) |1 house chaok: Oot-Z2
Metwork Analyzor Agilent EBI58A | SN: UBH 1080477 31-Mar-14 (In houge check Oot-20) In house ehaek Clc-21
Ham Funotion Signature

Cailbimted by Jaffrey Katman Esharmtory Technician ?f E !

| Aeprovad by Kt Pakavic Teshrical Manager P =

Jesued: May 21, 2021

This calibration certificats shall not be reproduced axcept in full witheut written appral of the faboratary.

Carifinals No: DAESOV2-1010_May21 Page 1 af8
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Schmid & Partner e # " c Service suisse d'étalonnage
Englneen’ng AG Eg o M . Servizio svizzero di m—atm
Zeughaussirasse 43, 8004 Zurich, Switzeriand E” ,ITJ.-I\.\\I\._:-* Ny S swiss Calibration Servies
Acrredited by the Swiss Accrsditation Service (SAS) Accraditstion No.: SCS 0108

The Swiss Accreditation Service is ane of the signataries to the EA
Multilateral Ageeement for the recegnition of eolibration centificates

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 1528-2018, |[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and hody-mounted devices used next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicatad.

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.

s 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 Retum Loss ensures low
reflected power. No uncerainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty requirad,

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to caleulate the
naminal 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%.

Cartilicate ho: D2550V2-1210_ May21 Page2of 8
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Measurement Conditions
DASY system donliguration, as far as not given on page 1
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dy, dy, dz =5mm
Frequency 2550 MHz = 1 MHz
Head TSL parameters
‘The following parametsrs dnd caleulations weres applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 381 1.91 mha/m
Measured Head TSL parameters (22,0 +£02)'C 374 46 % 1,89 mho/m +6 %
Head TSL temperature change during test <05°C e ok
SAR result with Head TSL
SAR averaged ower 1 cm” (1 @) of Head TSL Caondition
SAR measurad 250 mW Input power 14,4 W/ky
SAR for nominal Head TSL parameters nomalized 1o 1W 55.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL cenditlan
SAR measured 250 mW input power 42 Wikg
SAR for nominal Head TSL paameters normalized 1o 1W 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.6 2.09 mhoa/m
Measured Body TSL parameters (22.0+02)"C G0R 28 % 2 16 mhoim+ 5 9%
Body TSL temperature change during test <0B'C = ==
SAR result with Body TSL
SAR averaged over 1 cr_r_n“ (1 g) of Body TSL Condition
SAR measured 250 mW Input powar 13.4 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 52.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditian
SAR measured 250 mW Input power .04 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 23.8 Wikg = 16.5 % (k=2)
FPaps2afg
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedance. transfomed to feed point 5280-348jQ
Returt Loss - 26,8 dB
Antenna Parameters with Body TSL
Impedance, transiormiad to feed pamt 4330 -18 )2
RAaturn Loss -34.3dB
General Antenna Parameters and Design
Electrical Dalay (one diregtion) 1.153 ns
Attar long term Use with 100W radiatad power. anly a slight warming of the dipale near the feadpoint can be measured.
The dipole Is made of standard semirigid coaxial cable. The canter conduistor of the Teeding line is directly connectad 1o the
second arm of the dipala. The antenna |s therafore shorl-circuifed for DC-signals. On sorme of the dipoles, small end caps
are addad 1o the dipole arms in erder to improve matohing when loaded according to the position as explained in the

IMeasurarmant Conditions® paragraph. The SAR data are not affected by this changs. The overall dipole lsngth is stil
Na excessive foroe must be applied 1o the dipole arms, because they might bend or the soldered conmisctions riear the
SPEAG

according to the Standard
leedpaint may e damager

Additional EUT Data

l Manufactured by

Paga 4ol 8
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DASY5 Validation Report for Head TSL

Date: 21.05.2021
Test Luboratory: SPEAG. Zurich, Switzerund
DUT: Dipole 2550 MHz: Type: D2550V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 2550 MHz

Medium parumeters used: = 2350 MHz: o = 1.90 8/m; g = 3740 p = 1000 kgfm
Phuntom section: Flat Section

Measurement Standand: DASYS (IEEE/IEC/ANS] C63.19-201 11

DASY 32 Configuration:
«  Probe: EX3DVY - SN7344: Convl( 7,85, 7.85, 7.85) @ 2550 Mz: Calibrated: 28.12.2020
s Sensor=Surface: Ldmm (Mechanical Surface Detection)
o Electromics: DAES Snoll: Culibrated: 02.11.2020
= Phantom: Flat Phantom 5.0 (front): Type: QD DDO P20 AA: Serial: 1001

o DASYS2ISLI10401527k SEMCAD X 14.6.1407483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=Smm, dz=Smm

Referance Vaulue = 119.0 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated ) = 29.6 Wikg

SARI1 g = 14.4 Wikg: SAR(10 g) = 6.42 W/kg

Sminllest distance from peiks to all pomts 3 dB below = 8.9 mn

Ratio of SAR at M2 1y SAR at M1 =48,2%

Muxampom value of SAR (meusured) = 24.3 W/kg

-4.00

-12.00

-16.00

-20.00

0 dB =243 Whke=13.86 dBW/ke

Certificats Mo: D2ESOV2-1010_May21 Pagebal 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.05.202]
Test Lubaratary: SPEAG. Zurich, Switzerlund
DUT: Dipole 2550 MHz; Type: D2530V2: Serial: D2350V2 - SN:1010

Communication System: UID (0 - CW: Freguency: 2550 MHz _
Medium parameters used: = 2550 MHz: 0= 2.16 Sfog 5= 50.5: p= 1000 kgrfm”
Phantom section: Flat Section

Measurement Standurd: DASYS (TEERAEC/ANS] C63.19-201 1)

DASY 52 Configumtion:
o Probe: EXADV4 - SNT349: ConvFi7.98, 7.08, 7.98) @ 2530 MHz: Calibrated: 28.12.2020
»  Sensor-Surface: |4mm (Mechunical Surface Deteetion)
o  Electromes: DAES Sn6i 1 Calibruted: 02.11.2020
«  Phantom: Flat Phantom 5.0 tback): Type: QD 000 PSO AA: Serial: 1002

o  DASYS2S5210:41527): SEMCAD X 146, 14 7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube
Measurement grid: de=Smm. dy=Smm. dz=5mm

Referenee Value = | 10.2 Vim; Power Diift =-0.01 dB

Peak SAR (extrapclated) = 26.1 Wikg

SAR(1 g) = 134 Wikg: SAR(10 g) = 6,04 W/kg

Smullest distunce from peaks w all points 3 dB below =8 mm

Ratio of SAR at M2 10 SAR at M| =51.9%

Maximum value of SAR imeasured) = 22.1 Wikg

0dB =221 Wikeg= 1344 dBW/kg

Cartificate No: D2SEOV2-1010_May21 Paga 7 of B
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Impedance Measurement Plot for Body TSL
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Client SAICT Certificata No:  Z22-60336
CALIBRATION CERTIFICATE
Object DEGHzV2 - SN: 1238

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements (Sl), The measurements and the uncertainties with confidence probability are given on the following

All callbrations have been conducted in the closed laboratary facility: environment temperature (2243)5C and

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRPES 104299 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX30DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-74684_Jan22) Jan-23
DAE4 SN 1558 12-Jan-22(CTTL-SPEAG,No.Z222-60007) Jan-23
Secondary Slandards D # Cal Date (Calibrated by, Cetificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer %2

Reviewed by: Lin Hao SAR Test Engineer Iﬁ'f‘%

Approved by: Qi Dianyuan SAR Project Leader

Issued: August 23, 2022
This calibration certificate shall not be reproduced except in full without written appreval of the laboratory,

Certificate No: Z22-60336 Page | of 8
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Add: No.52 HuaYuanBei Road, Heidtan District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-tmail: emfidcuiet oo on hittpiwwrw.cale.ac.cn
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62208-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Oclober 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Hlathods Applied and Interpretation of Parameters:

Measuremen! 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 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 law
reflected power. No uncertainty required.

¢ Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne 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.

s SAR for nominal TSL parameters: The measured TSL parameters are used to caleulate the
nominal SAR result.

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

Certificate Wo: Z22-60336 Page z of &
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Measurement Conditions

http:{fwww.caic.ac.en

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

No.122N02450-SAR

CAICT

DASY Version DASYS2 52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx. dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MFiz
5800 MHz £1 MHz
5750 MHz =1 MHz

Head TSL parameters at 5250MHz
The following parameters and calculations

were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parametars 20T 5.9 4.71 mha/m
Measured Head TSL parameters (220 £02) C 363 6% 4.64 mho/m +6 %
Head TSL temperature change during tast =1.0 "El_ o — —_
SAR result with Head TSL at 5250MHz
SAR averaged over1 cm (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.85 Wikg

SAR for nominal Head TSL parameters

narmalized 1o 1W

79.7 Wikg £24.4 % (k=2)

SAR averaged aver 10 cmr (10 g) of Head TSL

Condifion

SAR measured

100 mW input power

2.27 Wikg

SAR for nominal Head TSL parametars

nomalized to 1W

22.8 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Head TSL parameters at 5600MHz

No.122N02450-SAR

CAICT

The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20¢C 35.5 5.07 mha/m
Measured Head TSL parameters (220 £0.2) C 352 +6% 5.01 mho/m +6 %
Head TSL temperature change during test =10 T —_ _—
SAR result with Head TSL at 5600MHz

SAR averaged over 1 ¢mi’ (1 g) of Head TSL Condition

SAR measured 100 mW Input power B8.28 Wikg

SAR for nominal Head TSL parameters normalized to W 82.6 Wikg £24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL C\'-‘I‘IE”E""

SAR measured 100 mW Input power B 2.37 Wikg

SAR for nominal Head TSL parameters normmalized to 1W 23.6 Wikg £24.2 % (k=2)

Head TSL parameters at 5750MHz

The following parameters and calculations wele applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 354 5,22 mhofm
Measured Head TSL paramat_a_rs (220£02) T 350 £6% 518 mho/m £6 %
Head TSL temperature change during test <10 C _— —_—
SAR result with Head TSL at 5750MHz
SAR averagedover1 cm’ (1 g) of Head TSL Condition
100 mW input power 7.87 Wikg

SAR measured

SAR for nominal Head TSL paramelers

normalized o 1W

78.5 Wikg £24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2,22 Wikg

SAR for nominal Head TSL parameters

nomalized o 1W

22.1 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to fead polnt I 48.40- 3.36j0

Raturn Loss l -28.5dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 0,80+ 2,690

Retum Loss -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point | 53,50+ 2.34jQ ‘
Retum Loss I - 27.9dB |

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.098 ns |

After long term use with 100W radiated power, only a slight warming of the dipale near the feed-point can
be measured.

The dipole is made of standard semirigid coaxlal 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 soma
of the dipoles, small end caps are added to the dipole arms in order to Improve matching when loaded
according to the position as axplained In the "Measurement Conditions” paragraph, The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data
Manufacturad by T SPEAG
Certificate No: £22-6(336 Page 5 of 8
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DASYS5 Validation Report for Head TSL Date: 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o= 5.006 S/m; g- = 35.17; p = 1000 kg/im?
Medium parameters used: f= 5750 MHz; o = 5.18 S/m; &= 34.96; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.13-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(5.43, 5.43, 5.43) @ 5250 MHz;
ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 2022-01-26

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

» Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.66 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.95 Wikg; SAR(10 g) = 2.27 W/lkg

Smallest distance from peaks to all points 3 dB below =7.2 mm
Ratio of SAR at M2 to SAR at M1 =65.1%

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

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.44 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.37 W/kg

Smallest distance from peaks to all points 3 dB below =7.2 mm
Ratio of SAR at M2 to SAR at M1 = 63.5%

Maximum value of SAR (measured) = 20.1 W/kg

Certificate No: 722-60336 Page 6 of &
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm), dz=1.4mm
Reference Value = 65.17 \V/im; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.22 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =61.3%

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

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB =19.4 W/kg = 12.88 dBW/kg

Certificate Nop Z22-60336 Page 7 of &
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Impedance Measurement Plot for Head TSL
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ANNEX J: Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, 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.

Justification of Extended Calibration SAR Dipole D835V2 - serial no. 4d057

Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) , (johm)
(ohm) (jiohm)
2021-10-18 -27.5 / 49.8 / -4.19 /
2022-10-18 -26.8 2.5 51.4 1.6 -3.97 0.22
Justification of Extended Calibration SAR Dipole D1900V2 - serial no. 5d088
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) , (johm)
(ohm) (jiohm)
2021-10-18 -22.6 / 53.7 / 6.80 /
2022-10-18 -22.2 1.8 54.6 0.9 6.93 0.13

Justification of Extended Calibration SAR Dipole D2450V2 - serial no. 873

Head
Date of Return-Loss Real Delta Imaginary Delta
Delta (%) | Impedance Impedance i
Measurement (dB) (ohm) , (johm)
(ohm) (johm)
2021-10-21 -28.8 / 53.6 / 1.26 /
2022-10-20 -28.1 24 54.9 1.3 1.43 0.17

Justification of Extended Calibration SAR Dipole D2550V2- serial no.1010

Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance :
Measurement (dB) (ohm) , (johm)
(ohm) (johm)
2021-05-21 -26.8 / 52.8 / -3.80 /
2022-05-20 -26.3 1.9 53.6 0.8 -3.64 0.16

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the value result should support extended cabration.

**END OF REPORT***
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