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Client BACL Certificate I_\_IP:_ Z21-60025
CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7441

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

Calibration Procedures for Dosimetric E-field Probes

Calibration date: February 23, 2021
This calibration Certificate documents the fraceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate,

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 16-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor  NRP-Z91 101547 18-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101548 16-Jun-20{CTTL, No.J20X04344) Jun-21
Reference 10dBAfttenuator | 18N50W-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18N50W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 | SN 7307 29-May-20(SPEAG, No.EX3-7307_May20) May-21
DAE4 SN 1555 25-Aug-20(SPEAG, No.DAE4-1555_Aug20)  Aug-21

_Secondary Standards ID# Cal Date(Calibrated by, Certificate No) ~ Scheduled Calibration
SignalGenerator MG3700A | 6201052605 23-Jun-20(CTTL, NID.JI2DXO4343) Jun-21
Network Analyzer E5071C | MY46110673  21-Jan-21(CTTL, No.J20X00515) Jan-22

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer /i,\,%

Reviewed by: Lin Hao SAR Test Engineer “‘Fﬁ’ a‘%)

Qi Dianyuan SAR Project Leader 583’9\/

Issued: February 25, 2021
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Approved by:
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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD maodulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

0=0 is normal to probe axis

Connector Angle information used in DASY system fo 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 Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013

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

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

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

Methods Applied and Interpretation of Parameters:

s NORMEx,y,z: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f>>1800MHz: waveguide).

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E’ -field uncertainty inside TSL (see below ConvF).

o NORM(f)x v,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,

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

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

s Ax,yz Bxy.z CxyzVRxyzAB,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 diode.

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* ConvF 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.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7441

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uVI(V/m)?)* 0.39 045 0.38 +10.0%
DCP{mV)® 931 100.5 104.6

Calibration Results for Modulation Response

uiD Communication System Name A B C D VR Max Max
dB | dBypv dB mV | Dev. | Unc®
(k=2)
0 cw X 0.0 00 | 10 | 000 | 1393 | 2.4% | +4.7%
Y 0.0 0.0 10 163.1
Z o0 | 00 | 10 141.0
10352-AAA | Pulse Waveform (200Hz, 10%) X | 404 | 7352 | 15.23 B0 | £2.5% | $9.6%
Y | 1500 | 89.17 | 2161|1000 [ 60
Z | 242 | 6453 | 992 60
10353-AAA | Pulse Waveform (200Hz, 20%) X 288 | 73.02 | 1342 | B0 | #36% | £9.6%
Y | 15.00 | 89.50 | 2053 | 6.98 | 80
Z | 165 | 63.70 | 848 80
10354-AAA | Pulse Waveform (200Hz, 40%) X | 041 | 6019 | 548 95 | +4.4% | £9.6%
Y [1500 | 9113 |19.76 | 398 | 85
Z | 082 | 61.75 | 6.50 95
10355-AAA | Pulse Waveform (200Hz, 60%) X | 030 | 6000 | 265 120 | #4.2% | +9.6%
| Y [ 1500 | 9147 | 1841 | 222 | 120
. Z | 037 | 8000 | 477 | 120
10387-AAA | QPSK Waveform, 1 MHz X | 144 | 8479 | 1345 150 | £5.8% | £9.6%
Y | 191 | 6678 | 1583 | 1.00 | 150
I Z | 164 | 6660 | 1497 150
10388-AAA | QPSK Waveform, 10 MHz X | 207 | 67.05 | 14.84 160 | +2.1% | £9.6%
Y | 263 | 7016 | 1662 | 0.00 | 150
Z | 225 | 6871 | 1568 150
10396-AAA | 64-QAM Waveform, 100 kHz X | 384 | 7423 | 20.85 150 | £1.7% | £9.6%
| Y | 392 | 7503 | 2144 | 301 | 150
Z | 330 | 7488 | 21.41 150
10414-AAA | WLAN CCDF, 64-QAM, 40MHz X | 494 | 6578 | 15.89 150 | +3.2% | £9.6%
Y | 515 | 6605 | 1581 | 000 | 160
Z | 480 | 6571 | 15.51 150

Note: For details on UID parameters see Appendix

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 85%.

A The uncertainties of Norm X, Y, Z do not affect the Efield uncertainty inside TSL {see Page 5).

¥ Numerical linearization parameter: uncertainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution and is expressed for
the square of the field value.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7441

Sensor Model Parameters
Cc1 c2 o T 2 | 18 T4 T5 T6
fF F v ms.V? | msV! ms V2 v

X 46.12 390.20 4409 1.81 0.10 5.10 0.50 0.70 1.02

Y 68.53 519.82 36.61 21.71 0.08 5.10 0.33 0.53 1.02

Z 44,97 331.90 34.82 11.23 0.08 498 1.08 017 1.02

Other Probe Parameters

Sensor Arrangement Triangular

Connector Angle (°) 102.1

Mechanical Surface Detection Mode enabled

Optical Surface Detection Mode disable

Probe Overall Length 337mm

Probe Body Diameter 10mm

Tip Length 9mm

Tip Diameter 2.5mm

Probe Tip to Sensor X Calibration Point imm

Probe Tip to Sensor Y Calibration Point 1mm

Probe Tip to Sensor Z Calibration Point 1mm

1.4mm

Recommended Measurement Distance from Surface

Certificate No:Z21-60025 Page 4 of 22

SAR Test Report

4 of 45




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ2210527-19874E-SA

s
N

Add: No.51 Xueyuan Read, Haidian Diswrict, Beijing, 100191, China
Fax: +86-10-62304633-2504
Hitp://www.chinatt] cn

Tel: +86-10-62304633-2512
E-mail: ctil@chinattl.com

In Collaboration with

CALIBRATION LABORATORY

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7441

Calibration Parameter Determined in Head Tissue Simulating Media

v Conductiv Depth® | Unct.

f [MHz]® Pe:ftlli‘:iiv;y i (:;:1} iFW ConvF X | ConvF Y | ConvF Z | Alpha® (mprtn:; (k=2)
750 41.9 0.89 10.28 10.28 10.28 0.40 0.80 | £12.1%
i 900 41.5 0.97 9.80 9.80 9.80 0.16 1.32 | £12.1%
1450 40.5 1.20 8.61 8.61 8.61 0.18 1.04 | £121%
1750 40.1 1.37 8.39 8.39 8.39 0.22 115 | +12.1%
1900 40.0 1.40 8.02 8.02 8.02 0.23 114 | £12.1%
2000 40.0 1.40 8.07 8.07 8.07 0.19 1.21 +12.1%
2300 39.5 1.67 7.92 7.92 7.92 0.65 065 | £121%
2450 39.2 1.80 7.63 7.63 7.63 0.44 084 | £121%
2600 39.0 1.96 733 | 7.38 | 733 | 052 | 075 | +121%
3300 38.2 271 7.21 7.21 7.21 0.49 0.91 +13.3%
3500 37.9 2.91 696 | 696 | 696 | 046 | 095 | +133%
3700 3.7 312 6.65 6.65 6.65 0.47 1.02 | £13.3%
3900 375 3.32 6.66 6.66 6.66 0.40 1.26 | £13.3%
4400 36.9 3.84 645 | 645 | 645 | 035 | 135 | £13.3%
4600 36.7 404 630 | 630 | 630 | 045 | 1.25 | £13.3%
4800 36.4 4,25 6.24 6.24 6.24 0.40 140 | £13.3%
4950 36.3 4.40 5.95 5.95 6.95 0.45 1.30 | £13.3%

& Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncerlainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Abave 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G 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.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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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% (k=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[uV]
=

10’

10" 10° 10' 10° 10"
SAR[MWIcm’]

—B- net comy ® ]

10'
SAR[mW/em’]

10"
[ = nol compensated & compensaled

I
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=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)
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Appendix: Modulation Calibration Parameters

[UID" | Rev | Communication System Name Group PAR | UncE
(dB) (k=2)
0 oW i o] 0.00 | 247%
10010 | CAA | SAR Validation (Square, 100ms, 10ms) Test 10.00 | +96%
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 2891 | +06%
10012 | CAB | |EEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 1.87 | £96%
10013_| CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 946 | £96%
10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 939 | £96%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 867 | +98%
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GSM 656 | +96%
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) - GEM 1262 | £96%
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) GSM 9556 | +96%
10027 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2) GSM 480 | *06%
10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2.3) GSM 355 | £9.6%
0029 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) GSM 778 | 196%
10030 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH1) Bluetooth 630 | +96%
10031 | CAA | IEEE B02.15.1 Bluetooth (GFSK, DH3) B Bluetooth 187 | +868%
10032 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH5) Bluetooth 116 | +86%
10033 | CAA | IEEE 802.15.1 Bluetooth (F1/4-DQPSK, DH1) Bluetooth 774 | +868%
10034 | CAA | IEEE 802.15.1 Bluetooth (P1/4-DQPSK, DH3) Bluetooth 453 | +86%
10035 | CAA | IEEE 802.15.1 Bluetooth (P|/4-DQPSK, DH5) Bluetooth 383 | +96%
| 10036 | CAA | IEEE B02.15.1 Bluetooth (8-DPSK, DH1) Bluetooth 801 | $98%
10037 | CAA | |EEE B02.15.1 Bluetooth (8-DPSK, DH3) Bluetooth 477 | *96%
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5) Bluetoath 410 | +96%
10039 | CAB | CDMA2000 (1xRTT, RC1) CDMA2000 457 | £96%
10042 | CAB | 1S54 /1S-136 FDD (TDMAJFDM, P/4-DQPSK, Halfrais) AMPS 7.78 | £96%
10044 | CAA | IS-B1/EIATIA-653 FDD (FDMA, FM) ] AMPS D00 | £+968%
| 10048 | CAA | DECT (TDD, TDMA/FDM, GFSK, Full Slot, 24) DECT 1380 | +96%
10049 | CAA | DECT (TDD, TDMA/FDM, GFSK, Double Slot, 12) DECT 10.79 | +9.6%
10056 | CAA | UMTS-TDD (TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01 | £+9.6%
10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) Gsm 652 | +9.6%
0059 | CAB | IEEE 802.11h WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | +06%
0080 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 6.5 Mbps) WLAN 283 | +96%
10081 | CAB | IEEE 802.11b WiFI 2.4 GHz (DSSS, 11 Mbps) WLAN 360 | £96% |
10082 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps) WLAN 868 | £96%
10063 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps) WLAN 863 | £96%
10064 | CAD | IEEE 802 11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 909 | +98%
10065 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WLAN 900 | +96%
0086 | CAD | IEEE 802 11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 938 | +96%
0067 | CAD | IEEE 802.11a/h WiFi § GHz (OFDM, 36 Mbps) WLAN 1012 | £96%
0068 | CAD | IEEE 802.11a/h WiFi § GHz (OFDM, 48 Mbps) WLAN 1024 | +98%
| 10069 | CAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) WLAN 1056 | +96%
10071 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 8 Mbps) WLAN 983 | +96%
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 962 | +96%
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 994 | +96%
10074 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | +96%
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | +88%
100768 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 1094 | £+8.6%
10077 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN = 11.00 | £9.6%
10081 | CAB | COMA2000 (1xRTT, RC3) CDMAZ2000 397 | +96%
10082 | CAB | 1S-54/1S-136 FDD (TOMA/FDM, PI/4-DQPSK, Fullrate) AMPS 477 | +96%
10090 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 656 | +9.6%
10087 | CAC | UMTS-FDD (HSDPA) WCDMA 398 | +96%
10098 | DAC | UMTS-FDD (HSUPA, Sublest 2) WCDMA 3.98 | £96%
10099 | CAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) B GSM 955 | +96%
10100 | CAC | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 | +0B%
10101 | CAB | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 642 | £96%
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10102 | CAB | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 660 | £+96%
10103 | DAC | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-TDD 929 | £t96%
10104 | CAE | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-TDD 9.97 | +96%
10105 | CAE | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 | +96%
10108 | CAE | LTE-FDD (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-FDD 580 | +96%
10109 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-FDD 643 | £96%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, § MHz, QPSK) LTE-FDD 575 | +96%
10111 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-FDD BA4 | +96%
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAN) LTE-FDD B850 | +96%
10113 | CAG | LTE-FDD (SC-FDMA, 100% RB, § MHz B84-QAM) LTE-FDD 662 | +96%
10114 | CAG | IEEE 802.11n (HT Greenfield, 13.5 Mbps, BPSK) WLAN 810 | £96%
10115 | CAG | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 846 | +96%
10116 | CAG | IEEE 802.11n (HT Greenfield, 135 Mbps, 64-QAM) WLAN 815 | +96%
10117 | CAG | |EEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN B07 | +96%
10118 | CAD | |EEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 859 | +9.6%
10119 | CAD | IEEE 802.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 813 | +96%
10140 | CAD | LTE-FDD (SC-FDMA, 100% RE, 15 MHz, 16-QAM) LTE-FDD 649 | +96%
10141 | CAD | LTE-FDD (SC-FDMA, 100% RE, 15 MHz, 64-QAM) LTE-FDD 653 | +96%
10142 | CAD | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 573 | +96%
10143 _| CAD | LTE-FOD (SC-FDMA, 100% RB, 3 MHz, _16-GAN) LTE-FDD 635 | £06%
10144 | CAC | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 665 | +9.6%
10145 | CAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 578 | +96%
10146 | CAC | LTE-FDD (SC-FDMA, 100% RE, 1.4 MHz, 18-QAM) LTE-FDD 6.41 +0.6%
10147 | CAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 672 | £96%
10149 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDD 642 | t96%
10150 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-FDD 660 | +96%
101561 | CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TDD 928 | +96%
101562 | CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-TDD 592 | +96%
10153 _| CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-TDD 1005 | £96%
10154 | CAF | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 575 | +9.6%
10155 | CAF | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FDD 643 | £96%
10156 | CAF | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-FDD 579 | +96%
10157 | CAE | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-FDD 649 | £96%
10168 | CAE | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-FDD 662 | £9.6%
10159 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-FDD 656 | £968%
10160 | CAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-FDD 582 | +96%
10161 | CAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-FDD 643 | £96%
10162 | CAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 658 | £96%
10166 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 546 | £96%
10167 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-FDD 621 | t96%
10168 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 679 | +98%
10169 | CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 573 | +96%
10170 | CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-FDD 652 | £96%
10171 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 84-QAM) LTE-FDD 6849 | +96%
10172 | CAE | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 9.21 + 9.6 %
10173 | CAE | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-TDD 948 | £96%
10174 | CAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM)} LTE-TDD 10.25 | £96%
10175 | CAF | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FDD 572 | £96%
10176 | CAF | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-FDD 652 | £96%
10177 | CAE | LTE-FDD (SC-FDMA, 1 RB, 5§ MHz, QPSK) LTE-FDD 573 | +968%
10178 | CAE | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-FDD 652 | +96%
10179 | AAE | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, _64-QAM) LTE-FDD. 650 | 96%
10180 | CAG | LTE-FDD (SC-FDMA, 1 RB, § MHz, 64-QAM) LTE-FDD 650 | +96%
10181 | CAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, QFSK) LTE-FDD 572 | +98%
10182 | CAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 16-QANM) LTE-FDD 652 | +96%
10183 | CAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-FDD 650 | +96%
10184 | CAG | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-FDD 573 | £96%
10185 | CAl | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-FDD 651 | +96%
10186 | CAG | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 650 | +96%
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10187 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-FDD 573 | +98%
10188 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 852 | +86%
10189 | CAE | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-FDD 650 | +96%
10183 | CAE | IEEE 802.11n (HT Greenfield, 6.5 Mbps, BPSK) | WLAN 800 | £96%
10194 | AAD | IEEE 802.11n {HT Greenfield, 39 Mbps, 16-QAM) WLAN B12 | +96%
10195 | CAE | IEEE 802.11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN B21 | +86%
10196 | CAE | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 810 | +96%
10197 | AAE | IEEE 802.11n (HT Mixed, 38 Mbps, 16-QAM) WLAN 813 | £86%
10198 | CAF | |EEE 802.11n (HT Mixed, 85 Mbps, 64-QAM) WLAN 827 | +96%
10219 | CAF | |EEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 8.03 | £+96% |
10220 | AAF | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16-QAM) WLAN B3 | +96%
10221 | CAC | |EEE 802.11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN B27 | +96%
10222 | CAC | |EEE 802.11n (HT Mixed, 15 Mbps, BPSK) WLAN BOG | +96%
10223 | CAD | |[EEE 802.11n (HT Mixed, 90 Mbps, 168-QAM) WLAN BAB | £+96%
10224 | CAD | IEEE 802.11n (HT Mixed, 150 Mbps, B4-QAM) WLAN 808 | +98%
10225 | CAD | UMTS-FDD (HSPA+) WCDMA 597 | +06%
10226 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-CAM) LTE-TDD 949 | £96%
10227 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD 10.26 | £9.6%
10228 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 922 | +96%
10229 | DAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-TDD 948 | +06%
10230 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TDD 1025 | +96%
10231 [ CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TDD 919 | £9.6%
10232 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 1B-QAM) LTE-TDD 948 | £+96%
10233 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 10.25 | +96%
10234 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5§ MHz, QPSK) LTE-TDD 921 | +98%
10235 | CAD | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 16-QAM) LTE-TDD 948 | +96%
10236 | CAD | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 64-QAM) LTE-TDD 1025 | +96% |
10237 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-TDD 921 | 198%
10238 | CAB | LTE-TDD (SC-FDMA, 1 RB 15 MHz, 16-QANM) LTE-TDD 948 | +96%
10239 | CAB | LTE-TDD (SC-FDMA, 1 RB, 16 MHz, 64-QAM) LTE-TDD 1025 | +96%
10240 | CAB | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-TDD 921 | +96%
10241 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 982 | +96%
10242 | CAD | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 84-QAM) LTE-TDD 986 | +96%
| 10243 | CAD | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 046 | +968%
10244 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TDD 10.06 | £9.6%
10245 | CAG | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 1006 | +96%
10246 | CAG | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 930 | +968%
| 10247 | CAG | LTE-TDD (SC-FDMA, 50% RB, § MHz, 16-QAM) LTE-TDD 891 | +t96%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-TDD 10.09 | +86%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5§ MHz, QPSK) LTE-TDD 920 | £86%
10250 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 18-QAM) LTE-TOD 981 | £96%
10251 | CAF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 64-QAM) LTE-TDD 1017 | +96%
10252 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TDD 924 | +86%
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-TDD 990 | +96%
10254 | CAB | LTE-TDD (SC-FDMA, 50% RB, 16 MHz, 64-QAM) LTE-TDD 1014 | £96%
10255 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 920 | +96%
10256 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 996 | +96%
10257 | CAD | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-TDD 1008 | +96%
10258 | CAD | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD 934 | £96%
10259 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 18-QAM) LTE-TDD 898 | +96%
10260 | CAG | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 64-QAM) LTE-TDD 997 | £96%
10261 | CAG | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TOD 924 | +98Y%
10262 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-TDD 9.83 | +9.6 %
10263 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 84-QAM) LTE-TDD 10.16 | £96%
10264 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 923 | +96%
10265 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD 092 | +06%
10266 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-TDD 10.07 | +9.6%
10267 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 9.30 | £96%
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 10.06 | +96%

Certificate No:221-60025

Page 12 of 22

SAR Test Report

12 of 45




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ2210527-19874E-SA

®  In Colleboration with

CALIERATION LABORATORY

b
=777 s p e a g
-

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2512
E-mail: cttlf@chinattl.com

Fax: +86-10-62304633-2504
Hitp:/fwww.chinattl.en

10269 | CAB | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-TDD 1013 | +86%
10270 | CAB | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK) _LTE-TDD 958 | +96%
| 10274 | CAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.10) WCDMA 487 | £96%
10275 | CAD | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.4) WCDMA 395 | +96%
10277 | CAD | PHS (QPSK) PHS 1181 | +96%
10278 | CAD | PHS (QFSK, BW B84MHz, Rolloff 0.5) PHS 1181 | £96%
10279 | CAG | PHS (QPSK, BW 884MHz, Rolloff 0.38) PHS 1218 | £98%
10290 | CAG | CDMA2000, RC1, SO55, Full Rate CDMA2000 391 | £96%
10291 | CAG | CDMA2000, RC3, 5055, Full Rate CDMA2000 348 | +96%
10292 | CAG | CDMA2000, RC3, 8032, Full Rate CDMA2000 330 | +96%
10293 | CAG | CDMA2000, RC3, 503, Full Rate CDMA2000 350 | +96%
10295 | CAG | CDMA2000, RC1, SO3, 1/6th Rate 25 fr. CDMA2000 1249 | £9.6 %
| 10297 | CAF | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-FDD 581 | +96%
10298 | CAF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDD 572 | +96%
10299 | CAF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-FDD 639 | +96
10300 | CAC | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, B64-QAM) LTE-FDD 660 | £96%
10301 | CAC | IEEE 802.16e WiMAX (28:18, 5ms, 10MHz, QPSK, PUSC) WilMAX 12.03 | +96%
10302 | CAB | IEEE 802.16e WiMAX (29:18, 5ms, 10MHz, QPSK, PUSC, 3CTRL) WIMAX 1257 | $96%
10303 | CAB | IEEE 802.16e WiMAX (31:15, 5ms, 10MHz, 84QAM, PUSC) WIMAX 1252 | +86%
10304 | CAA | IEEE 802.16e WIMAX (28:18, 5ms, 10MHz, 640QAM, PUSC) WIMAX 11.86 | +9.6%
10305 | CAA | IEEE B02.16e WIMAX (31:15, 10ms, 10MHz, 64QAM, PUSC) WiMAX 15.24 | 196%
10306 | CAA | IEEE 802.16e WIMAX (28:18, 10ms, 10MHz, 64QAM, PUSC) WilMAX 1467 | +96%
10307 | AAB | IEEE 802.16e WIMAX (29:18, 10ms, 10MHz, QPSK, PUSC) WIiMAX 1449 | +96%
10308 | AAB | IEEE 802.16e WiMAX (28:18, 10ms, 10MHz, 16QAM, PUSC) WIMAX 1446 | +96%
10309 | AAB | IEEE 802.16e WIMAX (29:18, 10ms, 10MHz, 16QAM AMC 2x3) WiMAX 14.58 | £9.6%
10310 | AAB | |EEE 802.16e WIMAX (28:18, 10ms, 10MHz, QPSK, AMC 2x3 WilMAX 14.57 | +96%
10311 | AAB | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-FDD 608 | +06%
10313 | AAD | IDEN1:3 iDEN 1051 | +06%
10314 | AAD | iDEN16 iDEN 1348 | +9.6%
10315 | AAD | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 86pc dc) WLAN 1.71 | £96%
10316 | AAD | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, & Mbps, 96pc dc) | WLAN 836 | +96%
10317 | AAA | IEEE 802.11a WiFi § GHz (OFDM, 6 Mbps, 96pc dc) WLAN 836 | +96%
10362 | AAA | Pulse Waveform (200Hz, 10%) Generic 10.00 | +9.6 %
10353 | AAA | Pulse Waveform (200Hz, 20%) Generic 699 | +96%
10354 | AAA | Pulse Waveform (200Hz, 40%) Generic 398 | £96%
10355 | AAA | Pulse Waveform (200Hz, 60%) Generic 222 | +06%
10356 | AAA | Pulse Waveform (200Hz, 80%) Generic 097 | +9.6%
10387 | AAA | QPSK Waveform, 1 MHz Geaneric 510 | +96%
10388 | AAA | QPSK Waveform, 10 MHz Generic 522 | +96%
10396 | AAA | 64-QAM Waveform, 100 kHz Generic 827 | +96%
10399 | AAA | 64-QAM Waveform, 40 MHz Generic 627 | +969
10400 | AAD | IEEE 802.11ac WiFi (20MHz, 84-QAM, 99pc dc) WLAN 837 | +06
10401 | AAA | IEEE BO2.11ac WiFi (40MHz, 64-QAM, 99pc dc) WLAN 860 | £9.6%
10402 | AAA | IEEE 802.11ac WiFi (B0MHz, 64-QAM, 99pc dc) WLAN 853 | +96%
10403 | AAB | CDMA2000 (1xEV-DO, Rev. 0) CDMA2000 376 | +B6%
10404 | AAB | CDMAZ2000 (1xEV-DO, Rev. A) CDMA2000 377 | £96%
10406 | AAD | CDMAZ2000, RC3, 5032, SCHO, Full Rate - CDMA2000 522 | +96%
10410 | AAA | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub=2,3.4,7,8.9) LTE-TDD 782 | +96%
10414 | AAA | WLAN CCDF, 64-QAM, 40MHz Generic 854 | +96%
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc dc) WLAN 154 | +96%
10416 | AAA | IEEE BOZ2.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mhps, 98pc dc) WLAN 823 | £0.6%
10417 | AAA | |EEE B02.11a/h WIiFi 5 GHz (OFDM, 6 Mbps, 99pc dc) WLAN 823 [ £+96%
10416 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc, Long) WLAN B.14 | £+96%
10419 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc. Short) WLAN 819 [ +06%
10422 | AAA | |EEE BD2.11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 8.32 | +9.6%
10423 | AAA | IEEE B02.11n (HT Greenfield, 43.3 Mbps, 15-QAM) WLAN 8.47 | £06%
10424 | AAE | |EEE 802.11n (HT Greenfield, 72.2 Mbps, 64-QAM) WLAN 840 | £96%
10425 | AAE | |EEE 802.11n (HT Greenfield, 15 Mbps, BPSK) WLAN B.41 [ +06%
10426 | AAE | |EEE 802.11n (HT Greenfield, 80 Mbps, 16-QAM) WLAN B45 | +06%
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10427 [ AAB | IEEE 802 11n (HT Greenfield, 150 Mbps, 64-QAM) WLAN 841 | £96% |
10430 | AAB | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) LTE-FDD 828 | +96%
10431 | AAC | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FDD B38 | +868%
10432 | AAB | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) LTE-FDD B34 | +96%
10433 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD B34 | £t96%
10434 | AAG | W-CDMA (BS Test Model 1, 84 DPCH) WCDMA B60 | +96%
10435 | AAA | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Sub) LTE-TDD 782 | +06%
10447 | AAA | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 756 | +96% |
10448 | AAA | LTE-FOD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 753 | +96%
10449 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 751 | +96%
10460 | AAA | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) | LTE-FDD 748 | +96%
10451 | AAA | W-CDMA (BS Test Model 1, 64 DPCH, Clipping 44%) WCDMA 759 | £9.6%
10453 | AAC | Validation (Square, 10ms, 1ms) Test 1000 | +96%
10456 | AAC | IEEE 802.11ac WiFi (160MHz, 64-QAM, 89pc dc) WLAN 863 | +96% |
10457 | AAC | UMTS-FDD (DC-HSDPA) WCDMA 662 | +96%
10458 | AAC | CDMA2000 (1xEV-DO, Rev. B, 2 carriers) CDMA2000 655 | t96%
10458 | AAC | CDMAZ2000 (1xEV-DO, Rev. B, 3 carriers) CDMA2000 825 | +96%
10460 | AAC | UMTS-FDD (WCDMA, AMR) WCDMA 239 | +96%
10461 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 782 | t96%
10462 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD 8.30 | +96%
10463 | AAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 84-QAM, UL Sub) LTE-TDD 856 | +96%
10464 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, OPSK. UL Sub) | LTE-TDD 782 | +968%
10465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL Sub) LTE-TDD 832 | +96%
10466 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Sub) LTE-TDD 857 | £96%
10467 | AAA | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Sub) LTE-TDD 782 | +96%
10468 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD 832 | +98%
10469 | AAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 856 | +96%
10470 | AAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub) LTE-TDD 782 | +96%
10471 | AAC | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 832 | t96%
10472 | AAC | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 64-QAM, UL Sub) LTE-TDD 857 | +98%
10473 | AAA | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL Sub) LTE-TDD 782 | £+968%
10474 | AAC | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD 832 | +96%
10475 | AAD | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 857 | +96%
10477 | AAC | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD 832 | +96%
10478 | AAC | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 857 | +06%
10479 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 774 | +86%
10480 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL Sub) | LTE-TDD 818 | +96%
10481 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL Sub) LTE-TDD 845 | +96%
10482 | AAA | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL Sub) LTE-TDD 771 | +96%
10483 | AAA | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM, Sub) LTE-TDD B30 | +96%
10484 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL Sub) LTE-TDD 847 | +86%
10485 | AAB | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL Sub) LTE-TDD 759 | £96%
10486 | AAB | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD 838 | +96%
10487 | AAC | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 860 | +96%
10488 | AAC | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL Sub) LTE-TDD 770 | +86%
10489 | AAC | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 18-QAM, UL Sub) LTE-TDD 831 | £96%
10480 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 854 | +96%
10491 | AAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL Sub) LTE-TDD 774 | +9.6%
10492 | AAF | LTE- TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD B41 | +96%
| 10493 | AAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 855 | +96%
10494 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Sub) LTE-TDD 774 | +96%
10495 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD 837 | +96%
10496 | AAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 854 | +06%
10497 | AAE | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 767 | +96%
10498 | AAE | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD B4D | £+96%
10498 | AAC DD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL Sub) LTE-TDD 868 | +96%
10500 | AAF | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL Sub) LTE-TDD 767 | +06%
10501 | AAF | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL Sub} LTE-TDD B44 | +06%
10502 | AAB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL Sub) LTE-TDD B52 | £+96%
Certificate No:Z21-60025 Page 14 of 22
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® I Collaboration with
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S~ CALIERATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-623(04633-2512 Fax: +86-10-62304633-2504

E-mail: citl@chinatt].com Hitp:/www.chinatil.cn
10603 | AAB | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL Sub) LTE-TDD 772 | £96%
10504 | AAB | LTE-TDD (SC-FDMA, 100% RB, § MHz, 16-QAM, UL Sub) LTE-TDD 831 | +96%
10505 | AAC | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 854 | +96%
10506 | AAC | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL Sub) | LTE-TOD 7.74 | +96%
10807 | AAC | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 836 | +96%
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 855 | +96%
10509 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL Sub) LTE-TDD 799 | £96%
10510 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD B49 | +96%
10511 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, ULSub) LTE-TDD 851 | +96%
10512 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL Sub) LTE-TDD 774 | £96%
106813 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD | 842 | £96%
10514 | AAE | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 845 | £96%
10515 | AAE | |EEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc dg) WLAN 158 | +96%
10516 | AAE | IEEE 802 11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 89pc dc) WLAN 157 | +96%
10517 | AAF | |EEE 802 11b WiFi 2.4 GHz (DSSS, 11 Mbps, 99pc dc) WLAN 158 | £196%
10618 | AAF | |EEE 802.11alh WiFi § GHz (OFDM, 9 Mbps, 99pc dc) WLAN 823 | +96%
10519 | AAF | |EEE 802.11ath WiFi 5§ GHz (OFDM, 12 Mbps, 99pc dc) WLAN 839 | +96%
10520 | AAB | |EEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps, 99pc dc) WLAN 812 | +96%
10521 | AAB | |EEE 802 11alh WiFi § GHz (OFDM, 24 Mbps, 99pc dc) WLAN 797 | £96%
10522 | AAB | |EEE 802 11a/h WiFi 5§ GHz (DFDM, 36 Mbps, 99pc dc) WLAN 845 | £96%
10523 | AAC | |EEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc dc) WLAN 8.08 | +96%
10524 | AAC | |IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, 99pc dc) | WLAN 827 | +96%
10625 | AAC | |EEE 802.11ac WiFi {20MHz, MCSD0, 99pc dc) WLAN 8.36 | +9.6%
10526 | AAF | IEEE 802, 11ac WIFi (20MHz, MCS1, 99pc dc) WLAN B.42 | +96%
10527 | AAF | IEEE B02.11ac WiFi (20MHz, MCS2, 89pc dc) WLAN 821 | +96%
10528 | AAF | IEEE 802.11ac WiFi (20MHz, MCS3, 99pc dc) WLAN B3B | +96%
10529 | AAF | IEEE 802.11ac WIFi (20MHz, MCS4, 99pc dc) WLAN B35 | +96%
10631 | AAF | IEEE 802.11ac WiFi (20MHz, MCS8, 99pc dc) WLAN 8.43 | +96%
10632 | AAF | IEEE 802.11ac WiFi (20MHz, MCS7, 99pc dc) WLAN 829 | £96%
10533 | AAE | IEEE 802.11ac WiFi (20MHz, MCSB, 99pc dc) WLAN 838 | £96%
10534 | AAE | IEEE B02.11ac WiFi (40MHz, MCS0, 98pc dc) WLAN 845 | +96%
105635 | AAE | IEEE 802.11ac WIiFi (40MHz, MCS1, 99pc dc) WLAN 845 | +96%
10536 | AAF | IEEE B02.11ac WiFi (40MHz, MCS2, 99pc dc) WLAN 832 | +96%
10537 | AAF | IEEE 802.11ac WiFi (40MHz, MCS3, 99pc dc) WLAN 844 | £96% |
10538 | AAF | IEEE 802.11ac WiFi (40MHz, MCS4, 989pc dc) WLAN 854 | +96%
10540 | AAA | |EEE 802.11ac WiFi (40MHz, MCS6, 99pc dc) WLAN 839 | +96%
10541 | AAA | |EEE B02.11ac WiFi (40MHz, MCS7, 99pc dc) WLAN 846 | £96%
| 10542 | AAA | IEEE 802.11ac WiFi (40MHz, MCS8, 99pc dc) WLAN 865 | +96%
10543 | AAC | |EEE 802.11ac WiFi (40MHz, MCS9, 99pc dc) WLAN 865 | +96%
10544 | AAC | IEEE 802.11ac WiFi (80MHz, MCSO0, 99pc dc) WLAN 847 | +96%
10545 | AAC | IEEE 802.11ac WiFi (BOMHz, MCS1, 99pc dc) WLAN 855 | +968%
10546 | AAC | IEEE 802.11ac WiFi (BOMHz, MCS2, 99pc dc) WLAN 835 | t96%
10547 | AAC | IEEE B02.11ac WiFi (BOMHz, MCS3, 89pc dc) WLAN 849 | £t96%
10548 | AAC | IEEE 802.11ac WiFi (B0MHz, MCS4, 99pc dc) WLAN 837 | +96%
10550 | AAC | IEEE 802.11ac WiFi (80MHz, MCS86, 99pc dc) WLAN 838 | +96%
10551 | AAC | IEEE B02.11ac WiFi (80MHz, MCS7, 99pc dc) WLAN 850 | +9.6%
10552 | AAC | IEEE 802.11ac WiFi (80MHz, MCS8, 99pc dc) WLAN 842 | +96%
10553 | AAC | IEEE 802.11ac WiFi (B0MHz, MCS9, 99pc dc) WLAN 845 | +96%
10554 | AAC | IEEE 802.11ac WiFi (160MHz, MCSD, 99pc dc) WLAN B48 | +96%
10555 | AAC | IEEE 802 11ac WiFi (180MHz, MCS1, 99pc dc) WLAN 847 | +96%
10556 | AAC | IEEE 802.11ac WiFi (1B0MHz, MCS2, 99pc dc) WLAN 850 | +96%
10557 | AAC | IEEE 802.11ac WiFi (160MHz, MCS3, 99pc dc) WLAN 852 | +96%
10558 | AAC | |EEE 802.11ac WIFi (160MHz, MCS4, 99pc dc) WLAN 861 | +96%
10560 | AAC | |IEEE 802.11ac WIF| (180MHz, MCS8, 99pc dc) WLAN 873 | +96%
10561 | AAC | IEEE 802.11ac WiFi (160MHz, MCS7, 99pc dc) WLAN 856 | +96%
10562 | AAC | IEEE 802 11ac WiFi (160MHz; MCSB, 99pc dc) WLAN 869 | £96%
10663 | AAC | IEEE 802 11ac WIiFi (160MHz, MCS9, 99pc dc) WLAN 877 | +96%
10564 | AAC | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, & Mbps, 99pc dc) WLAN 825 | +96%
| 10565 | AAC | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 99pc dc) WLAN 845 | +96%
Certificate No:Z21-60025 Page 15 of 22

SAR Test Report 15 of 45




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ2210527-19874E-SA

APPENDIX D DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of Sy,

BN o (] Schweizerischer Kalibrierdienst
Schmid & Partner ilﬁé c Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
" : s A S i
Zoughausstrasse 43, 8004 Zurich, Switzerland "/,_‘_ff_‘:i\\‘w‘ S Swiss Calibration Service
L TN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client BACL USA Certificate No: D750V3-1194_Jan20
|CALIBRATION CERTIFICATE

Object D750V3 - SN:1194

Calibration procedure(s) QA GAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: January 13, 2020

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power matar NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z21 SN: 103244 03-Apr-18 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo. 217-02893) Apr-20

Heference 20 dB Allenualor SN: 5058 (20k) 04-Apr-18 (Mo. 217-02884) Apr-20

Type-N mismatch combination SN: 5047.2 /06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 31-Dec-19 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec19) Dec-20

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

Power meter E44198 SN: GB39512475 30-0et-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: 537292783 07-Oct-15 (in house check Oct-18) In house check: Cct-20

Power sensor HP B481A SN: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator A&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: LIS41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-20
Mame Function Signaftura

Calibrated by: Leif Klysner Laboratory Technician %/ /%.'

Approved by: Katja Pokovic Technical Manager M

lssued: January 14, 2020
This calibration cedificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

nmow

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» [Feed Point Impedance and Return Loss: These parameters are measured with the dipaole
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 Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

s 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 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; D750V3-1194_Jan20 Page 2 of 6
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Measurement Conditions

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

DASY Version DASYS V52.10.3

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0£0.2)°C 428+6% 0.88 mho/m = 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL

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

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.55 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 W/kg = 16.5 % (k=2)
Certificate No: D750V3-1184_Jan20 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-2T7iQ
Return Loss -27.1dB

General Antenna Parameters and Design

I Electrical Delay {one direction) 1.030 ns —l

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

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

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

Additional EUT Data

[ Manufactured by SPEAG

Certificate No: D750V3-1194_Jan20 Page 4 of 6
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DASY5 Validation Report for Head TSL
Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V 3 - SN:1194
Communication System: UID 0 - CW; Frequency: 750 MHz )
Medium parameters used: f = 750 MHz; o = 0.88 S/m; &, = 42.8; p = 1000 kg/m”

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue re-measure 13.01.2020/Pin=250 mW, d=15mm/Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 59.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.39 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 2.78 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =278 W/kg =444 dBW/kg

Certificate No: D750V3-1194_Jan20 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
/ ‘“\I 750 000000 MHz
){ ‘“\\ 79.311 gF
=EXY50 000000 MHz
Ch 1 &wg= 20

Chi: Start S50.000 MMH= _ Stop 950.000 pHz
1000 [HEST =1 780400000 MHz  -27 087 dB
5.00
.00 —
s .00 — — —
10,00 e —_— -
L1500 -
fe0.00
{25 00 i
130,00
35 .00
40 .00 Ch | &wa= [20

Chi: Stare 550,000 MHz —_— Stop 950,000 MHz
Status  CH1: 511 | C 1-Part 4vg=20Delay LCL
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Client BACL !::_rrliﬁnam Mo:  Z20-60411

CALIBRATION CERTIFICATE

Oyt D1800V2 - BN; 2diFB

Calibration Procedure(s) FE-Z11-003-04
Calibration Procedunes for dipols validation kits

Calbration date: October 15, 2020

This calibration Certicate documents the trsceabdity to national standards, which reaize the physical unils of
masasuremants(Sl), The measirements and the incetainties wilh confiderce probability are given on the fallowing
pages and are part of the cerlificala

All calibratons have been conductad In the closed laboratory faclily: enviromment lemperaturez23 c and
humidily<70%.

Calibration Equipment used (MATE cifical for calibration)

Prirnary Standards D8 Cal Date[Caliorated by, Gerdficate No) __ Scheduled Gallbraion
Power Meter NRP2 108275 12-May-20 (CTTL, No, J20K02965) Way=21
Power senaor  NRPEA 101364 12-May-20 (CTTL, No J20X02065) May-21
ReferenceProba EX30NG | BN 3617 M-Jan-2{EPEAG No.EX3-3617_Jan20) Jan-21
DAE4 BN 7T 10-Fab-2{CTTL-SPEAG Mo 220-80017) Feb-21
SW_S_@EEE} '_n # Cal Bﬂe{ﬂﬂhabﬂd by Cadificate Mo} Schedided Calibrafion
Signal Genarator EAGIBC | MY43071430  25-Feb-20 (CTTL, Ho.J20X00516) Febat
NetworkAnalyzer ESOTIC | MY48110673  10-Feb-20 {CTTL, o, J20X00515) Feb-21

Nama Funciion Banature

Calibrated by Zhao Jing SAR Tost Enginaar -gﬂ

Reviewad by: Lin Hao SAR Test Enginesr ‘rﬂF %

i i Diaryuan AR Projest Leader e

Issued: Octobar 22, 2020
This calibraticn certilicale shall not be reproduced except in full without wiithen approval of the laboratory.
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CALIRRATION LABDRATORY

m’ In Colebamtian wah
—

o P51 Kueyoan Rosd, Haidian DHsivket, Beijsg, 100191, Ching
Tick: +RS-10-62108633- 1070 Fac +80-00- 6230463 5-2504

E-inudl; citbichinnal.com gt Mo cinagtlen
lossary:
T&L tissue simukating ligued
ConvF sanaitivity in TSL / NORMx v,z
A nat appicable or not measuned

Calibration is Performed Acaording to the Following Standards:

a) |[EEE Sid 1328-2013, "|EEE Recommeandad Practice for Determining the Peak
Spatial-fveraged Specific Absomdion Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Technigues®, Jure 2013

b} IEC 82208-1, "Measuremen! procedure for assessment of specific abisorption rate of human
exposure to radio frequeney fields frem hand-hald and bady-mounted wireksss
communication devices- Part 1: Davica used next 1o the ear (Frequency range of 30004z o
BGHz)", July 2018

¢} IEC 62209-2, "Procedure to measure fhe Specific Abserplien Rate (SAR) For wiraless
comimunication devices uged In close proximity to the human bedy ffrequency range of
S0MHz to 6GHz)", March 2010

d) KDBEEGGEEY, SAR Measurament Requirements for 100 MHz to & GHz

Additional Documentation:
e} DASY4/5 Syatem Handbeok

Methods Applied and Interpretation of Parameters:

+  Measwement Conditions: Further details are avalable fram the Validation Repor at the end
of the cerlificate. Al figures stated in the cerificate are valid at the fraquancy indicatad.

s Anfenna Parameters wilh TSL: The dipole is mounted with the spacer o positian ils fead
paint exactly below the center marking of the flat phantom saction, with the arms ariented
parallel fo the body axis

«  Feed Paint Impedance and Refurn Loss: Thess paramelers are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is fransformed from the
maasuremant at the SMA conpector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainly required,

= Electrical Delgy: One-way delay belween the SMA connector and the antenna feed point,
Mo uncertainty reguirad.

s SAR measured: 3AR measured st the stated antenra input power,

o SAR normalized: SAR as measured, normaiized to an Inpul power of 1 W at the antennz
connecior,

= SAR for noming! TEL paramoters; The measured TSL paramaters are used to calculate the
nominal SAR result,

J The repored uncerlainly of measurement is stated as the standard umcertainty of
Measurament multiplied by the coverage factor k=2, which for a nomal distribution
L Correzponds to a coverage probability of appresimately 85%,

Centifheare Mo: Z20-60811 Page 2 af &
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Measurement Conditions

DASY gystem configuration, ae fa e net given on page 1.
DABY Varsion DASYER Y2104
Eﬂpulmn . fchvancad r-'xllrwul:lim |
 Phantom Tripia Fiat Phiantie 6 10
i!ll_ls;ﬁc- Dipels Conter - TEL = 18 mm == uw; Epaear
-Inom Eﬁhiﬂulnﬂuﬂu—; . ds, ey, die = & .
Frequency 1800 MMz + 1 MHz |
Hoad TSL parametars
The Toilowing paamseines And caicigslans wore applad. T
Temparaiurs Peamittlsity Conductivity
Neminal Head TSL pamnsaters n.n”-c 0.0 ;.:!Dmlm'm
| Monsured Howa TSL pasametors @20202)°C WILEH | LA mhamis%
{Hlnﬂ TSL WHF!JHM_IEMRH-QB g tos <0G | -—- i

SAR averaged over 1 con’ 1 g) of Hoad T5L Condition =
SAR measuned i 280 MW Inpul paver 9.60 Wikg
SAR far nominal I-_I-BM TSL parametars normalized lo W 0.3 Wikg £ 188 ﬁ {k=Z)
SAR averaged over 10 cor® (10 g of Mear TAL = Confiion i
SAFE!lma:ur:m ) 250 rrﬂ\flrnpmrpu.»;uaf ﬁ.:lﬁmg
i Sk il o TS paramalers T mommslzedo 1N | 208 Viihg £ 18.7 % (k=2
Cerlificate Ma: Z3)-604] | Page 3 of 6
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Add: o8I Kueyuan Hoad, Haidien Dhatrict, Beifing, 100191, China
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Appendlx (Additional assassments outside the scope of CNAS LOSTD}

Antanna Parameters with Head TSL

! Impedance, iransformaid 1o e point | 47,403 32050
——— .
[ Roeham Loss ] - 2700

General Antenna Parameters and Dasign

Efecirical Dalay {one diraniian) | 1.070 e [

At long term use wilh 100W radiated power, anly @ sBght warmsing of the dipoba near (he feedpoint can
e measured,

The dipoie is made of standard semirigid cosvial cable. The canter canguelar of the faeding line s directy
connacted to the second arm of the dipole. The anlenna is tharsfere shor-circuited for DCezignalz. On soma
af the dipoles, small end caps are added 1o fhe dipole srme in order to improve mardehing whan loaded
according b the position as explained in the "Mazsurement Condilionz" pEragraph. The SAR data ar not
affacted by this change, The overall dipale langth ks etil according to the Standard,

Mo excessive forom must be appied to the dipole arms, bacalss they rright bend or the soldered
connactions near the feedpani may be damaged

Additional EUT Data

Mmu‘l.anlu.teu by BPEAG

Cerlificate Mo: Z20.604] | Page & of &
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CALIDRATION LABDRATORY

Audd: Mo 51 Xy Rond, aklion Diaricy, Uedling, 100191, China

Tk # B8 1525040332075 P #RE-10-63 B0 T1-2 504
E-timails ettbimchinatiLoain imgorive chingil oy
IVASYS Validation Report for Hend TS1 Date: 10, 15,2020

Test Laboratory: CTTL, Beijing, China

DUT: Mpiske 1800 MHz; Type: MRV Sevinl: DISO0VE - 5N: 24018
Commumication System: LD 0, CW: Fregueency: | 800 MHz: Dty Cyele: 1]
Mediun parameters wsed: = (800 MHz; 6 = 1,414 S &, = A026; p= 1000 kgim?
Phantess section: Center Seztion

DARYS Configmmtion:

o Frobe: EXI0VE - SNIGIT; ConvF(8.2, 8.2, 8.2 &0 1RO MM Calibisled:
IR0 -30

+  Sensor-Surfhee: | dimm (Meclanical Surface Detection)

+  Llectronics: DAE4 Sn771; Calibrated: 2020-02-10

= Phantom: MFP_V5.1C (20dey probe tilt); Type: QI3 000 PS5 | Cx; Sevial: |62

+  Measurement SW: DASYSZ, Version 5110 (4% SEMCAD X Version 14.6.14
{7483

System Performance Chech'Zoom Sean (Tx7x7) (Tx7xT0Culse 0 Measursineil prid:
dx=5mm, dy=%mm, de=5mm

Reference Yalue = 98.92 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolaied) = 18.7 Wik

SAR(E g) = 9.58 Wike: SAR(I0 1) = 5.15 Wikg

Smalbest distance froim peoks to all peines 3 dB below = 9.8 mm

Ratio-of SAR at M2 1o SAR at M| = $3.4%

Paximum valie of SAR (measured) = 154 Wikg

.94

-10.42

-13.89

-17.36

0 dB = 154 Wikg = 11.88 dBWikg

Certilicute Mo: Z20:00011 Fage 4 of &
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Impedance Measurement Plot for Head TSL

T*1 501 Loy way i0.0087 Wt 0,

‘ ol L WSS oy <IT. 900 dF
|
Wil

T ——
| w0 =~
| il
(TR T
M 31l Ssiih dme e} Scale Lsdmd (PR ) -

PR ECUDODO GHT AT 0N 0] -3, 2060 0 37 AT0-er

IR [ j?mtl
Certificate Mo: 2460411 Fage & of &
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" 1 s
Calibration Laboratory of _&"‘\__\://:jz} §  Schweizerischer Kallbrierdienst
Schmid & Partner §E ‘“H—--—-/Eﬁj‘; c Service suisse d'étalonnage
Engineering AG E = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland /r:://._'::‘\._‘_:\ S Swiss Calibration Service
el
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

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

cient ~BACL USA Certificate No: D1900V2-5d231_Jan20
[CALIBRATION CERTIFICATE

Object D1200V2 - SN:5d231

Calibration procedura(s) QA CAL-05.v11 :
Galibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: January 14, 2020

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (5I).
The ts and the un inties with confidi probability are given on the following pages and are part of the cartificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards | 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRF-281 SN: 103244 03-Apr-1% (No. 217-02882) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-18 (No. 217-02893} Apr-20

Reference 20 dB Attenuator SN: 5058 (20%) 04-Apr-19 (No. 217-02834) Apr-20

Type-N mismatch combination SN: 50472/ 06327 04-Apr-19 (No. 217-02885) Apr-20

Referance Probe EX3DV4 SN: 7343 31-Dec-18 (No, EX3-7349_Decl8) Dec-20

DAE4 | BN: 801 27-Dec-18 (No. DAE4-601_Dac18) Dec-20

Seccndary Standards D # Check Date (in house) Scheduled Check

Power mater E44138 SM: GB39512475 30-0ct-14 (in house check Feb-15) In house check: Oct-20

Power sensor HP 8481A SN: LIS37292783 07-0ct-15 (in house chack Oct-18) In house check: Oct-20

Power sensor HP B481A SN: MY41002317 07-Dct-15 (in house check Ocl-18) In house check: Oct-20

AF ganerator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Cct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Funetion ignature

Calibrated by: Clalidic Leubler Laboratory Techniclan | ¥

!

i

Approved by: Katja Pokovic Technical Manager m

Issued: January 15, 2020

This calibration certificate shall net be reproduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d231_Jan20 Page 1 of 6
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Calibration Laboratory of

# S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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 Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The dipele 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 dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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%.

Certificate No: D1900V2-5d231_Jan20 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy,dz =5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhofm
Measured Head TSL parameters (22.0+0.2) °C 414+6% 1.39 mho/m + 6 %
Head TSL temperature change during test <05°C - ——
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.986 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Certificate No: D1800V2-5d231_Jan20 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5150+43[Q
Return Loss -26.9dB

General Antenna Parameters and Design

[ Etectrical Delay (one direction) | 1.200 ns

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

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

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

Additional EUT Data

| Manutactured by SPEAG

Cartificate No: D1900V2-5d231_Jan20 Page 4 of 6
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DASY5 Validation Report for Head TSL

Date: 14.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d231

Communication System: UTD 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.39 8/m; &, =4 1.4; p= 1000 kgj‘m'z
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics; DAE4 Sn601; Calibrated: 27.12.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 110.0 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =53.9%

Maximum value of SAR (measured) = 15.6 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB =156 Wikg=1193 dBW/kg

Certificate Mo: D1200V2-5d231_Jan20 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Swesp Calbration Irace Scale Marker System Window Help

I pH
1.800000 GHz

Ch1avg= 20
Cni: Staie 1. 70000 GH2 ~— Stop 2.10000 GHz
1000 |Gl > 1 1.900000 GHz 25916 dE
5.00
0.00
5.00
o0 e ——= S
L1500 = 1
ELNT b -~
25 00 e
L3000
La5.00
Lo | Chidva=f20 /
Chi: $tart 170000 GHz2 = — Stap 2. 10000 GHz
Staws  CH1: 571 | C*1-Pait Avg=20 Delay LCL
Cartificate No: D1900V2-5d231_Jan20 Page 6 of 6
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r-." i Colsoenon with MI\:‘I‘:—?}' T
T77. 5. B e 8 g & EEEW
b CALRRATION LABORATORY : c N AS e

A WS T Xisyman Boial, Hoiline Diciril, Befpieg, 100181, Chdan Lo v b v CALIERATION
Tl +RE-IO-ATIHEASAOTE  Fax: +86-10-60 30431230 f/‘m ChAS LOSTD

E-muil- ctibEchinatl com hittpaiivens chinattl zn
Client BACL Cortificate No: = __meui
CALIBRATION CERTIFICATE
Object D2460VE - BN; 751

Calibration Procedure(s) FE-741-003-04

Calibration Procedures for dipake validalion kits

Calibration date: Oatobar 13, 2020

This calration Cerlificate dacumants. the traceabiity to nabional standards, which realize the physical unfis of
measuramants(Sl], The measurements and the uncartainties with confidence probability mre given on the following
pages and are part of the cerificate.

All calibrations have bean conducted in the closed. aboratory facility. emdronment temperaturezes® T and
humbdigy=70%.

Calibration Equipment used (METE critical far cabbration)

Primary Standards  ID# __Cal Dabe{Calibratad by, Certiicste No)  Scbeduled Calibration
Power Mater  NRFZ 106278 12-May-20 {CTTL. M J20XD2965) May-21
Powersensor NRPBA | 101369 12Ny <20 (CTTL, Mo J20X02955) May-21
ReferenceProbe EX30VA | BN 3617 H0-Jan-20(SPEAG, No EX3-3617_Jan20) dan21
DAEA SN 771 10-Feb-20(CTTL-SPEAG, No.Z30-80017) Fab-21
Secondary Standards I # Ceal D-abe{ﬁahhral&ﬂ_h_»;'._ﬂl_r_l_lﬁgai:a_{du.} Schedulad Calibration
Signal Generator EA438C | MY4B071430  26-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESOTIC | MY45110673  10-Feb-20 (CTTL, No.J20X00515) Fab-21

MName Fungtion Bignature
Gallorsted by Zhao Jing SAR Test Engineer : ﬁ ﬂ
Raviswed by: Lin Heg AR Tas! Enginear s ‘35{7
#ipproved by: Qi Didnyvan SAR Project Leader R

issued: Octoher 22, 2020
This calibralice certificale shall nol ba reproducad except in full withoul wrilen approval of the labaratory.

Cestificate Mo: Z20-60412 Piige 1 of &
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@J In Collwbarasan wth
CALIRATION LABORATORY

Achl: Wi 51 Koy Homd, Huldinn Disinct, Beljfmp, 0019, Chan

Tiel: +EG-R0-£2 30063320 7 Fay: +86-10-62304131-3 504
Eepail: cotbchinaliLesin It v chinatiLon
Glossary:
TaL tigsue slmulating liguid
CanvF sensitivily in TSL / NORMx,y.z
MR net applicable or not measured

Calibration Is Performaed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommendsd Practice for Determining the Peak
Spatialk-Averapged Specific Absorption Rala (SAR) in the Human Head fram Wirsless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62209-1, "Measurement procedure for assessment of specific abaorption rate of human
exposung to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1; Davice used next to the ear (Frequency range of 300MHz to
GEHz)", July 2018

¢} IEC 82209-2, "Procsdure to measire the Specific Absorption Rate (SAR) Far wirelesa
communication devices ugsed in close proximity to the human body (frequency range of
J0MHz to BGHz)", March 2010

d) KDBEBASEE4, SAR Measuremant Requiremants for 100 MHz to 8 GHz

Additional Documentation:
e) DASY 45 System Handbook

Methods Applied and Interpretation of Parameters:

+  Measurament Condilions: Further details are available from the Validalion Report at the end
af the certificate, All figures staled in the cerfificate 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 centar marking of the flat phantom section, with the arms erented
paraliel to the body axis,

« Feed Poinl impedance and Returm Loss’ These parameiers are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from fhe
measurament at the SMA connecior to the feed point. The Ralurm Loss ensures low
reflected power. Mo uncarainty required.

» Elecfrical Delay: Cne-way delay batween the SMA connector and the anlenna fead paint,
Mo unceralinly reguired,

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

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

«  SAR for pomingl TSL parameters; The measurad TSL paramaters are usad to calculate the
nominal SAR result,

The reported uncerainly of measurement |5 siated as the standard unicartainty of
Measurement multipied by he coverage factor k=2, which for 8 nomal distribution
Comesponds to a coverage probability of approximately 95%,

Certifieabs Mo: 220612 Page T of &

SAR Test Report 35 0f45




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ2210527-19874E-SA

Im Calaboration with

177
CALIBRATION LABORATORY

A Mo 31 Xecyusms Boml, Haidian Disirier, Besfisg, 100004, China
Tob 4 AG-10-62 Wi b 332000 Fax: +86-00-62 06332504
E-mgl ein¥pckmntlcom vl {vvwew, climaLan

Measurement Conditions
DASY systom ceoriliguralion, as far as nol ghven ai page 1
DASY Viersion DAEYEZ WEE 104
Extrapolation AMDWT:I Exlrapmatalion 11
Phantom Triple Fial Phanlom 5.1C )
hmm Dipole Genter -EL Kl . 10 mm = with Spacer
Zoom Scan Resolution . de, oy, tdr =& mm o
| Fraduisney 2480 l‘-HIr.-;:I 1 MHz
Head T5L parameters
The foil ewire paramaters aid colculabions were apgled
Temparatuns Poansitgivity Comndustivity
Haminal Head TSL pasamabens 220°C g2 i.40 n'hm'm_
Maasurad H'FF?-L rarameters (E2or0eC I IWOLA% 1 3.1 :nrn'm £8%
[Em TSL tamperature chiange during tast <0 L ] —
SAR result with Head TSL
SAR avaraged over § cm’ (1 g) of Hoa TSL Candilian |
BAR measured B i impud preawer 13,3 Wiy
SAR Tor noaninal Haad TSL paramalers normalizad ko 19W 530 Wikg £ 108 % (k=2]
SAR averaged ower 14 cm’ 1108 g of Hoael 1;_ Condition e )
SAR moasuned 250 W inpul powar 6.12 Wik
SAR for naminal Hesd TSL paramedars mrrnnﬁas:j-m 1w HAHHHE; TET % [ke2)
Certificase No; Z20-60412 Page 3 of &
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T '_T T[. In Colabomtion wih
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W CAUGRATION LABORATORY

Adlet Mo S| Xueyuan foud, Hooding Divsier, Begiing, 100091, Clilng
Til; +Bb- | 021086337670 Fae: +B6. 1 BRI 32504
E-muk: ¢ g chinmslcon hilp: oo ol e

Appendix (Additional assessments outside the scope of CNAS LOET0)

Antenna Parameters with Head TSL

Rabam Loss - 26708

impadance. transtonmed fo faed point SIE0 4030

Ganeral Antenna Paramotars and Design

| Elerircal Dalay lane direolian) 1022 s

—

After long term use with 100W radated power, only a sight warming of the dipoter near the feedpoint can
b messured,

Tz dig<dler is macde of slandard seminigid coaxlal cable, The centir conductar of tha fmading line s diractly
connected 1o the sacond arm of the dipole. The artenna ie therefone shor-cirouled for DC-signals. On some
atthe dipoles, small end caps are added to the dipcle arms n order o improve madching when kaded
aucording k2 ihe position as explained in the “WMeasurement Gondilions” paragraph. Tha SAR data are nal
affected by this change. The overall dipole length s sl according o e Standard,

Mo excessive foroe must be applied fo the dipole arms, becauss they might berd or the soldered
cénnections near ibe feedpoint may be damagad

Additional EUT Data

Marufactured by BPEAG

Cartifieats Mo: Z20-60412 Page 4 of o
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r“\ In Colybamtion with
I,

A Mo 51 Kuopuan Boud, Heiss Eistrice, Besgimg, 100000, Ching
Tl # B 10GTIN8ETI-2070 Fass: +BE-10-02 5463 3-2501
E=tmil- aill @ china] com lttp v chingilan

DASYS Valldution Report for Hesd TSL Date: 10132020
Test Laboratory; CTTL, Beijing, Ching
DHIT: Dipole 2450 MHz; Type: D2450V 1 Sevial: DO4S0VE - §N: 751
Communication System: UTD 0, CW: Frequency: 2450 MHe; Duty Cyele: 21
Medium pacsmeters used: T= 2450 MEz; o = L3809 Sim; ¢~ 30,02 p = 1004 kgfm®
Phantom section: Center Section
DASYS Configaration:

= Probe: EX3DVA - SNISLT; ConvF(7.65, 7.65, T.65) @ 2450 MiHz: Calibrated:
200-01-30
Sepsor-Burface; | 4mm (Mechanical Surface Detection)

« Electronics: DAL 80771 Calibeated: 2000-02-10

»  Phantom: MFP_V5.1C (2dep probe til: Type: QD 004 P51 O Serlal: 1062

»  Measirement SW: DASYSZ, Version 52,10 (41 SEMCAD X Version 14.6.14
(1483}

Dipole Catibration/Zoom Sean (TxTaT) (T T TV ube 0: Meassrement gridl: dx=5mm,
dy=35mm, de=5mm

Reference Value = 10T, 1 Vim; Power Drift = -0.04 J5

Peak SAR (exteapolated) = 28.1 Wiky

SAR(1 g) = 133 W/lg; SAR(10 g) = 6.12 Wikg

Smallest distance from peaks 1o all peints 3 dR helow = % mm

Fatio of SAR a1 M2 to SAR at M1 = 47.6%

Maximuim valie of SAR (mensured) =227 Wikg

dB
1]

-1.44
41.86
13,32

776

220

O dB = 22.7 Wikg = 13,56 dBW/kg
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Impedance Measuremant Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ2210527-19874E-SA

: 2 i
Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner i‘% o Service suisse d'étalonnage

Engineering AG e N Servizio svizzero di taratura

. =
Zeughausstrasse 43, 8004 Zurich, Switzerland £ f—_'\?\.\v‘ S suiss calibration Service
Al

Aceradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Client BACL Certificate No: D2600V2-1162 Oct19
CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1162

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: Qctober 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurermnens (S1).
The measurements and the uncartainties with confidence probabllty ars given on the following pages and are part of tha certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperaturs (22 + 3)°C and humidity = 70%,

Calibration Equipmant used (M&TE critical far calibration)

Primary Standards 10 # Cal Date (Certificate Mo.} Schedulad Calibration

Powar meter NRP SM: 104778 03-Apr-18 [No. 217-02882/02803) Apr-20

Powar sensor NRP-Z81 SN: 103244 03-Apr-19 [No. 217-D2B82) Apr-20

Powar sensor MRP-£81 SM: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02804) Apr-20

Typa-M mizmatch combination Shi: 5047.2 / 06327 O4-Apr18 [No. 217-02895) Apr-20

Reference Probe EX3DV4 SN 7343 29-May-19 (Mo, EX3-7349 May19) May-20

DAE4 SN: 601 30-Apr-19 {No, DAE4-601_Apr19) Apr-20

Secondary Standards D4 Check Date (in house) Scheduled Chack

Power meter E4419B SN: GB38512475 30-Oct-14 (in house check Feb-13) In housa chack: Oct-20

Power sensor HF B4814 SN: US37202783 07-Oct-15 {in house check Oct-18) In house chack: Oct-20

Power sensor HP 84814 SN: MY41082317 Q7-0ct-15 {in house check Oct-18) In house checl: Oet-20

RF generator R&S SMT-05 Sh: 100972 15-Jun-15 {in house check Oct-18) In house check: Oct-20

Metwark Anakyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in heuse check Oct-18) In houss chack: Oct-19
Mame Function Signaiure

Calibrated by: Laif Klysnar Laboratory Technician fq’; %'
Approved by: Katja Pokovic Technical Managsr m |

Iszued: October 2, 2019

This calibration cerificate shall not be reproduced axcept in full without wiitien approval of the laboratory.

Certificate No: D2600V2-1162_0ct19 Page 1 of €
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizerischer Kalibrierdlenst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service 1s ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» 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 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 paint.
No uncertainty required.

s 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 correspends to a coverage
probability of approximately 95%.

Certificate No: D2600V2-1162_0ct18 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.10.2
Extrapolation Advancad Extrapolation

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 parametars and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.0 1.86 mhofm

Measured Head TSL parameters {220£0.2)°C 37.3+6% 203mhom+6%

Head TSL temperature change during test =0,5°C - s
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Cendition

SAR measurad 2E0 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W 55.4 Wikg £ 17.0 % (k=2)

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

SAR measured | 250 mw input power 6.31 Wikg

SAR. for nominal Head TSL parameters | normalized to 1W 24.9 Wikg + 16.5 % (k=2)
Certificate No: D2800v2-1162_0Oct19 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfonmed to feed point 4740Q-79jQ

Return Loss -21.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.146 ns

After long term use with 100W radiated power, only 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 dipale. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according te the pusition as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipale length is still
according 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D2600V2-1162_0ct19 Page 4 of 6

SAR Test Report 43 of 45




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ2210527-19874E-SA

DASYS5 Validation Report for Head TSL

Date; 02.10.2019

Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; o = 2.03 S/m: &= 37.3; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) (@ 2600 MHz; Calibrated: 29.05.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 118.6 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.0 Wkg

SAR(1 g) = 14.2 Wikg; SAR(10 g) = 6.31 Wikg

Maximum value of SAR (measured) = 24.0 W/kg

-4.80

-9.60

-14.40

-19.20

-24.00

0dB = 24.0 W/kg = 13.80 dBW/kg

Certificate No: D2600V2-1162_0ct19 Page b of 6
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Impedance Measurement Plot for Head TSL

Eile Wiew Channel Sweep Calibration Trace Scale Marker System Window Help
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