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10899 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 567 | +96%
10900 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 568 | +96%
0901 [ AAD | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 568 | $196%
1 10902 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 568 | +96%
0903 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1TDD 68 | +86%
0904 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1TDD 68 | $196%
10805 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 68 | +96%
10906 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD .68 | +96%
10807 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1TDD .78 | +96%
| 10908 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1TDD 93 | +06%
10809 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD .98 | +96%
| 10910 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 83 | +96%
10811 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 93 | +96%
10912 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) SGNRFR1TDD | 584 | $+96%
10913 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 584 | $+96%
| 10914 [ AAD | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30 kHz) SGNRFR1TDD | 585 | +96%
10915 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz) SGNRFR1TDD | 583 | £96%
10916 | AAD [ 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz) SGNRFR1TDD | 587 | +96%
10917 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 100 MHz, QPSK, 30 kHz) )G NR FR1 TDD 894 | +96%
0918 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) G NR FR1 TDD .86 | +96%

| 10919 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) G NR FR1 TDD .86 | +96%
| 10920 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 156 MHz, Q 30 kHz] 5G NR FR1 TDD .87 | +96%
| 10921 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz 5G NR FR1 TDD .84 | +96%
| 10822 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz] 5G NR FR1 TDD .82 | +96%
10923 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 84 | £9.6 %
0924 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 84 | +9.6 %

| 10925 [ AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 595 | +9.6%
| 10926 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 584 | +9.6 %
| 10927 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 584 | +96%
| 10928 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 56 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 552 | +9.6 %
10920 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 552 | +96%
| 10930 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 552 | +96%
10931 [ AAD | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 551 | +96%
| 10932 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 256 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 551 | +96%
| 10933 | AAA | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.5 +96%
0934 | AAA | 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 FDD .5 +9.6%
0935 | AAA | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5 +96%
0936 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD .90 | £96%
0937 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 77 | +96%

| 10938 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 FDD .90 | +96%
0939 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 582 | +96%
0940 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 589 | £+96%
0941 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 583 | +96%

| 10942 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 585 | $+96%
0943 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD .95 | $+9.6%
| 10944 | AAB | 5G NR -s-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 81 | $96%
0945 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 85 | +96%
| 10946 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 15 kHz 5G NR FR1 FDD 83 | $96%
110947 | AAB_| 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz 5GNRFR1FDD | 587 | +06%
0948 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz 5G NR FR1 FDD 94 | +96%

| 10949 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz 5G NR FR1 FDD 87 | £96%
0950 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 15 kHz, 5G NR FR1 FDD 94 | +96%
0951 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD .92 | $96%

| 10952 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kHz) S5GNRFR1FDD | 825 [ +96%
0953 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5GNRFR1FDD | 815 | +96%
0954 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 kHz) 5GNRFR1FDD | 823 [ +96%

| 10955 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) S5GNRFR1FDD | 842 | +96%
10956 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) S5GNRFR1FDD | 814 | +96%
10957 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) S5GNRFR1FDD | 831 | +96%
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10958 | AAB [ 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) GNRFR1FDD | 861 | +96%
10959 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) GNRFR1FDD | 833 | +96%
10960 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 84-QAM, 15 kHz2) 5GNRFR1TDD | 932 | +96%
10961 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 84-QAM, 15 kHz) 5G NR FR1 TDD 36 | +96%
10962 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 40 | £+96%
10963 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 55 | +96%
10964 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 9.28 | +96%
| 10965 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) SGNRFR1TDD | 937 | +96%
10966 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD .55 | +9.6%
10967 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 42 | +96%
10968 | AAl 5G NR DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 40 | +96%
10972 | AAl 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) 5GNRFR1TDD | 1159 | +8.6%
10973 | AA 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 9.06 | +96%
10074 | AAB | 5G NR (CP-OFDM, 100% RB, 100 MHz, 256-QAM, 30 kHz) S5GNRFR1TDD | 1028 | +9.6%
10978 | AAA | ULLABDR ULLA 116 | +96%
10979 | AAA | ULLAHDR4 ULLA 858 | +96%
10980 | AAA | ULLAHDR8 ; ULLA 1032 | +96%
10981 | AAA | ULLA HDRp4 ULLA 3.19 | +9.6%
10982 | AAA | ULLAHDRp8 ULLA 43 | +96%
10983 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 15 kHz) 5GNRFR1TDD | 931 | +96%
10984 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 15 kHz) S5GNRFR1TDD | 942 | +96%
10985 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 954 | +96%
10986 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 9.50 | +9.6 %
10987 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 953 | +96%
10988 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 70 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 9.38 | +96%
1 10989 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz 34-QAM, 30 kHz) 5G NR FR1 TDD 9.33 | £96%
10990 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 90 MHz, 84-QAM, 30 kHz) 5G NR FR1 TDD 9.52 | 196 %
E Uncertainty is determined using the max. deviation from linear resp applying g ibution and is d for the
square of the field value.
Certificate No:Z22-60492 Page 22 of 22
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ANNEX I: Dipole Calibration Certificate
750MHz Dipole
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Client SAICT Certificate No: Z22-60333
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

Calibration Procedura(s) EF-711-003-01
Calibration Procedures for dipole valldation kits

Calibration date: August 22, 2022

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

All calibrations have been conducled in the closed laboralory fadility: environment temperature (22:3)¢ and
humidity<70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG Mo EX3-7464 Jan22) Jan-23
DAE4 SN 1556 12-Jan-22{CTTL-SPEAG No.Z22-60007}) Jan-23
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES0T1C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Signatura

Calibrated by: Zhao Jing SAR Test Engineer { %

s L Lin Hao SAR Test Engineer = T}{f >
Appraved by: Qi Dianyuan SAR Project Leader SR

lssuad. Algust 26, 2022
This callbration certificate shall not be reproduced except in full without written appraval of the laboratory.
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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
Proceduras (Frequency range of 4 MHz to 10 GHz)", October 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:

» Measurement Conditions: Further details are availabie 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.

» 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.

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

SAR measured: SAR measured at the stated antenna input power,
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 fo 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 85%.

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

AN

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

No.I23N00016-SAR

CAICT

DASY Version DASYS2 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 =15 mm
Fraquency 750 MHz £1 MH_z_
Head TSL parameters
The following parameters and calculations were applied. o
Temparature Permittivity Conductivity
Mominal Head TSL parametars 20T 42.0 0.90 mho/m
Measured Head TSL parameters (220 202)C 413 x6% 0.90 mhoim £8 %
Head TSL temperature change during test <10 T e —
SAR result with Head TSL
SAR averaged over1 em” (1 g) of Head TSL Conditian

SAR measured

250 mW Inpul 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

Condition

SAR measured

280 mW Input powear

1.42 Wikg

SAR for nominal Head TSL parameters

normalized to TW

5.62 Wikg £18.7 % (k=2)

Certifivate No: £22-60333 Page 1 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.I23N00016-SAR

CAICT

Impedance, transformed to feed paint 50.00- 4.06j0

Retum Loss - 27848
General Antenna Parameters and Design

Electrical Delay {one diraction) 0.941 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 semingid coaxial cable. The center conductor of the feeding line is directly
connected ta the second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as 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 fead-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 Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 730 MHz; Duty Cycle: 1:1
Medium parameters used: £ =750 MHz; o = 0.902 S/m; &= 41.26; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASY S Configuration:

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

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

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

» Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

« DASYS2 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=5mm

Reference Value = 55.49 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) =3.17 W/kg

SAR(1 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
-6.0%

-f.06

-10.08 *

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

Certificate No: Z22-60333 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Certificate No:  Z21-60385

Client SAICT

Calibration Procedure(s)

pages and are part of the certificate.

Humidity <70%.

Dhject DB35W2 - SN: 4d057

FF-Z11-003-01
Calibration Procedures for dipoie validation Kits:

Calibration date: Cotober 18, 2024

Al calibrations have been conducted in the closed laboratory faciity: emvironment temperature (22:£3°¢ and

Calibration Equipment used (MATE critical for calibration)

F_’r_im_a_r_y__smndards 1D # Gaj Date {Canbratett by Ce_r_tl_ﬁcgte No.) ] Schedu_l_ed Calibration
Power Meter NRP2 108277 24- Sep—z‘i (CTTL, No J21X08328) Sep-22
| Powersensor NRPSS 104201 24-8ep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21CTTL-SPEAG No.Z21-80001) Feb-22
i DAE4 SN 1558 15-Jan-21(SPEAG No DAE4-1556_Jan21) Jan-22
|
. Secondary Standards 10 # Cal Date (Calibrated by. Certificate No.} Scheduled Calibration

This calibration 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 fallowing

Signal Generator E4438C | MY48071430
NetweorkAnalyzer ESO7T1C | MY46110673

Mame
Calibrated by Zhao Jing
Reviewed by: Lin Hae
Approved by: Qi Gianyuan

01-Feb-21 (CTTL, No.J21X00593) Jan-22
14-Jan-21 (CTTL, No.J21X00232) Jan-z2
Function Signature
. =
SAR Test Engineer % ﬁ?i[
SAR Test Engineer > Tfﬁi% : |

SAR Project Leader

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

e

Certificare No: Z21-60355
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "Measurement procedure for assessment of specific absarption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the sar (Freguency range of 300MHz to
B8GHz)", July 2018

c) IEC B2208-2, "Frocedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBB65664, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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
connectar.

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

Certiticate No; Z21-60355 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not ghven onpage 1.

DASY Version | DASYS2 V52.10.4
Extrapolation . Advancad Extrapolation

_I;h-a:!;;n-_ o . g Trip;e Fiat Phantom 5.1C |
Distance Dipole Center - TSL ! 15 mim i with Spacer i
Zoom Scan Resolution ' dx, dy, dz =5 mm .
Frequency | BSE;v!Hz 1 MHz _ | B L |

Head TSL parameters
The fellowing paramelers and calculations were applled. . — -
Temperature | Permittivity L Conductivity

Nominal Head TSL parameters 2307 | ms | 0.90 mhaim
Measured Head TSL parameters | 2002 2096% | 0,89 mhom 6%
Head TSL temperature change duﬁ;;l -tecs,t <10°C |

SAR result with Head TSL

| SAR averaged over1 ¢/ (1.g) of Head TSL Condition | =
SAR measurad 250 miN input powier | 2,38 Wikg
SAR for nominal Head TSL parameless | honn‘atizec-i o T 9.64 Wikg & 18.8 % (k=2) |
| SAR averaged over 10 e (10 g) of Head TSL ; Condition |
SAR measured | 250 MW input power 1.56 Wikg |
SAR for nominal He_ad_ _TSL parameters | normalized o ﬂ\f ol 6.28 Wikg £ 18.7 % (k=2) J
Certificate Mo: Z21-60355 Pags 30f 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impeédance, transformed to feed point | 48,800 4.18i0 |

Return Loss l - 27.5dB |

General Antenna Parameters and Design

! Electrical Delay (one direction) | 1301 ns

After long term use with 100V 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 feading line is directly
connected to the second grm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipols arms in order to improve matching when loaded
according to the posifion as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change, The overall dipale length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: £21-60335 Page 40f s
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DASYS Validation Report for Head TSL Date: 10.18.2021

Test Laboratory; CTTL. Beijing. Ching

DUT: Dvipole 835 MHz; Type: D835V2: Serial: D835V2 - SN; 44057
Communication Syvstem: UID 0, OW: Frequency: 835 MHz: Duty Cyele: 111
Medium parameters used: =835 MHz: ¢ = 0.886 S/m: & = 40.9; p — 1060 kg'm?
Phantom sectien: Right Section

DASYS Configuration:

o Probe: EX3DV4 - SNT317: ConvF(9.81. 9.81. 9.81 )« 835 MHz; Calibrated:
2021-02-03

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

« Electronies: DAES Sal536: Calibrated: 2021-01-15

» Phantom: MEP_V5.1€ (20deg probe tltk Type: QD 000 P81 Cx: Serial: 1062

o Measurement SW: DASYS2. Version 52,10 (4 SEMCAD X Version 14.6.14
(7501)

Dipole Calibration/Zoom Secan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm, dz=3mm

Reference Value = 58.86 Vim: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(L g) = 2.39 Wrkg; SAR(10 g) = 1.56 Wikg

Smallest distance from peaks to all points 3.dB below = 1§ mm

Ratio of SAR at M2 1o SAR at M1 = 64.9%

Maximium value of SAR (measured) — 323 Wikg

dB
a

213
-4.27
-6.40

-8.54

067 —— A — |
0dB =323 Wikg = 5.09 dBW/kg

Certificate No: Z21-60353 Page S of e

©Copyright. All rights reserved by SAICT Page 356 of 412



No.I23N00016-SAR

In Coliaboration with

EJTTL s p e a g

CALIBRATION LABORATORY

Add: MnA2 HugYyanBel Road. Haidian Distrier Beijing. BMITHL. China

Tl +86-10-522304033-207% Fan: +8h-T0-62308033-2504
Farmail: end gechinatl com http: ‘wwoweehinatt).cn

Impedance Measurement Plot for Head TSL
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Client SAICT

No.I23N00016-SAR

Certificate No: Z22-60335

CALIBRATION CERTIFICATE

Calibration Procedure(s)

pages and are part of the certificate.

humidity<70%.

Object D1750V2 - 8N: 1152

FF-Z11-003-01
Calibration Procadures for dipole validation kits

Calibration date: August 22, 2022
This calibration Cerificate 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

All calibrations have been conducted In the closed laboratory facility: environment temperalure (2243)°C and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D #

Cal Date (Calibrated by, Certificate No.)

Power Metar NRF2 106277
Power sensor NRPSS 104291
Reference Proba EX3DV4 | SN 7484
DAE4 SN 1856

Secondary Standards ID#

Scheduled Calibration

24-Sep-21 (CTTL, No.J21X0B3286)
24-8ep-21 (CTTL, No.J21X08326)
28-Jan-22{SPEAG No. EX3-7464 Jan22)
12-Jan-22(CTTL-SPEAG,No.Z22-60007)

Sep-22
Sep-22
Jan-23
Jan-23

Scheduled Calibration

Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00408) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer . iva
Reviewed by: Lin Hao SAR Test Englneer % ﬁﬂ';%? <
Approved by: Qi Dianyuan SAR Project Leader 1
¥ Proj —

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

Certificate No; Z22-60335
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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 Freguency 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 68 GHz"

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s Feed Point Impedance and Return 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,

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

SAR measurad: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, narmalized 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 nommal distribution
Corresponds to a coverage probability of approximately 95%.

Certificute No: Z22-60135 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.

No.I23N00016-SAR

CAICT

DASY Version DASYS52 52,104
Extrapolation Advanced Extrapolation
Phantom Triple 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 applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 40.1 1.37 mho/m
Measured Head TSL parameters 220 +02) C 413 6% 141 mho/m £6 %
Head TSL temperature change during test =1.00C — -
SAR result with Head TSL
SAR averaged ovar 1 ¢m’' (1 g) 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 cm° {10 g) of Head TSL Candition
SAR measurad 250 mW Input power 4.94 Wikg :
SAR for nominal Head TSL parameters normalized to 1W 19.6 Wikg £18.7 % {k=2]_

Certificate No: Z22-6(0335 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.I23N00016-SAR

CAICT

Impedance, transfarmed to fesd point 47.90-0.71j0
Retum Loss - 32.8dB
General Antenna Parameters and Design
IEmtr‘:ml Delay (one direction) r 1.120 ns —‘

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

be measured.

The dipole is made of standard semirigid coaxial cable. The eenter conductor of the feading 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 ara not
affected by this change. The overall dipole length is still according to the Standard.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z22-60335
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DASYS5 Validation Report for Head TSL Date: 2022-08-22
Test Laberatory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency; 1750 MHz; Duty Cyele: 1:1
Medium parameters used: {'= 1750 MHz; o= 1 408 S/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANSI C63,.19-2007)
DASY5 Configuration:

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

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

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

= Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 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=Smm,
dy=5mm, dz=5Smm

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

Peak SAR (extrapolated) = 16.5 W/kg

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

-3.23
-6.48
-9.70

-12.93

TEIE L T

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

Certificate No: Z22-60135 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: ~ 221-60357

Object DAB00VZ - SN: Bd0ge
o i
Calibration Procedure(s) FE-214-003.01
Galibration Procedures for dipole validation kits
Calibration date: October 18 2024

This' calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (31). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have bean conductsd in the closed laboratory facility: environment temperature (224310 and
humidity<70%

Calibration Equipment used (M&TE critica! for calibration) |

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

Power Meter NRPZ2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRP8S 104261 24-3ep-21 (CTTL, Ne.J21X08326) Sep-22
Referance Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-EPEAG No: Z21-60001) Feb-22
DAE4 SN 1558 15-Jan-21(SPEAG No. DAE4-1556_Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00563) Janzg
MNetworkAnalyzer ES071C | MY461106873  14-Jan-24 (CTTL, No.J21X00232) Jan-22
I Mame Funietion Sigrature
| Calibrated by: Zhan Jing SAR Test Engineer S {fj 7
Reviewed by: Lin Hae SAR Test Enginesr b
Approved by: Qi Dignyuan SAR Project Leader

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

Certificate Wo: 72160357 Page 1 of 6
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lossary:
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, “|[EEE 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 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 82208-2, "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 8GHz)", March 2010

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

Additional Documentation:
e) DASYA4/5 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.

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

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

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

» SAR measured: SAR measured at the stated anienna input power.

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

+« S5SAR for nominal TSL paramefers: 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 io a coverage probability of approximately 85%.

Certificate No: Z21-60357 PageJofe
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

' DASY Version pAYs®2 Va2.10.4

' Extrapolation | Advanced Ex{rapotst-ioT . Bl
Phantom I Triple Fiat Phantom 5.1C |
Distance Dipole Center - TSL— | 10 m; 1 with Spacer - j
Zoom Scan Resolution B { dx. dy, dz = 5 mm
Frequency | 1900 MMz £ 1 MHz

Head TSL parameters
Tha following paramieters and calculations were applied.

! Temperature | Permittivity Cc;nduct:' vity
Nominal Head TSL parameters I 22.0°C |r - 40,0 1.40 rmhafm [
Measured Head TSL parameters | @zo:02°c | se99se% 129 mho/m + 6 % |
Head TSL temperature change during test|  =<1.0°C L |

SAR result with Head TSL

| SAR averaged over 1 ¢m (1 g) of Head TSL = | Condition :
'_SAR H@aasured L 1 250 .;r:,'{f._l;:ét;t"pmwer ]. 10.0 Wikg

SAR for nominal Head TSL parameters . normalized to 1W | 402 Wikg £ 18.8 % (k=2)
| BAR averaged over 10 ent {10 g} of Head TSL I Cmdit%r)n .
: SAR measured 250 mW input power | 5.10 Wikg |
| SAR for nominal Head TSL parameters riormalized fo 1W [ :o.;:v.:kg £18.7 % (k=2) |

Certificate No: £2 160357 Page 3 of'o
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5R. 70+ 6.8010

Return Loss | - 22.8d8 l

General Antenna Parameters and Design

Electrical Delay {one direction) LAt0ns
| -

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 ¢able, The center conductor of the feeding line is directly
connected to the second arm of the dipofe, 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 o the position as explained in the "Measurement Conditions” paragraph. The SAR gata are niot
affected by this change. The averall dipeile 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

Manufactured by l SPEAG

Certificate No: Z21-60357 Page dofo
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN; 5d088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyele: 111
Medium parameters used: = 1900 MHz: 0 = 1 387 9m: & — 39.88: p= 1000 kg
Phantom section: Right Section
DASYS Configuration:

« Probe: EX3DV4 - SNT51T: CanvF(7.81, 7.81. 7.811 @ 1900 MHz: Calibrated:
2021-02-03

s Sensor=Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAES Snl556: Calibrated: 20710115

« Phantom: MFP_V3.1C (20deg probe tilt): Type: QD 000 P51 Cx; Serial; 1062

o Messurement SW: DASYA2. Version 5210 (4): SEMCAD.X Version 14.6.14
(T501)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=3mm. dr=S5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dBB

Peak SAR (extrapolated) = 192 Wike

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

Smallest distarice from péaks to all points 3 dB below = 10mm

Ratio of SAR at M2 to SAR at M1 = 52.1%

Maximum value of SAR (measured) = 15.8 Wikg

dB
0

-3.76
=1.51
1127

-15.02

-18.78 .

0dB =158 W/kg =11.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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2450 MHz Dipole

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
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No.123N00016-SAR

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate 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%.

Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: US41080477

Name

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 31-Dec-21 (No. EX3-7349_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (No. DAE4-601_May22) May-23

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MY41093315 07-Oct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

31-Mar-14 (in house check Oct-20)

Function

In house check: Oct-22

Signature

Issued: July 22, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2450V2-853 Jul22
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|
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
SN S
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 144/}/,{?\::\33 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
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) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn 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:
¢) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 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: D2450V2-853_Jul22 Page 2 of 6

©Copyright. All rights reserved by SAICT Page 371 of 412



No.I23N00016-SAR

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 379t6% 1.85 mho/m + 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.29 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.9 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-853_Jul22 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 543Q0+4.7iQ
Return Loss -243dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.162 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG —‘

Certificate No: D2450V2-853_Jul22 Page 4 of 6
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DASYS5 Validation Report for Head TSL
Date: 20.07.2022

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:853

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 02.05.2022
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 116.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.29 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 50.6%

Maximum value of SAR (measured) = 22.2 W/kg

db

-3.60
-7.20
-10.80
-14.40

-18.00

0dB =22.2 W/kg = 13.47 dBW/kg

Certificate No: D2450Vv2-853_Jul22 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration Irace Scale Marker System Window Help
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Schwelzerizcher Kalibrierdienst
Serviee suisse d'étalonnage

Enginaering AG Servizlo evizzaro di taratura
Zoughnausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Arcreclitsd by the Swiss Accredilation Sarvice 1SAS) Acoreditation Ne.: SCS 0108
The Swies Accreditation Service s one of the signataries 1o the EA
Multilateral Agreement for the recagnition of calibration certificates
ciienrt  TMC-SZ (Auden) Gerificate Na: D2550V2-1010_May21

|CALIBRATION CERTIFICATE

[
Otiject D2550V2 - SN:1010

Caliprtion procadure(s) QA CAL-05.v11

| Galibration date; May 21, 2021

| Calibration Equipmant Jsed (METE vritical for cafibration]

| Primary Standards [ 1y Cal Date {Carfilicate Mo

All catibralione have been conductad in the sossd Inboatory laciity: anvironment tam pemtuns (22 2 3)'C and huinidity « 705

‘Galibration Procedurs for SAR Valldation Sources between 0.7-3 GHz: ‘

This cabbration senificats documents the trasaanility to national statdands. which realos the physical gnits of measurements 1S1),
The measuraments and e uncanainties with confiderica protabifity ars glven on The fllowing pages and ars pari of the cortificats

Sichaduied Callbration

Power matar NRF SN 104TTE Apr-22
| Power sansor NAF-291 SN 10Es4L Apr-22
Powar gpneor NRP-221 She 105245 ApT-22
| Aeterence 20 dB Alflenuaior SH: BHRA4 [20k) Api-23
| Tyme-N mismaltoh combination SN3108682 (06227 09Apr-21 [No. 217-03544) Apriaz
Ruaterenee Probe EX30VY _| SN TE4N 28-Dac-20 (No. EX3-7348 Dec20) D21
| RAES SN 801 02Hou-20 (Mo, DAES-G01 Miow2d) Mo
{f{_aom‘h‘.luw Sitandans | ICr # Chealt Drsbd (0 house Saneduled Chstk
Pt meter EL108 | s GEats247s I0-0ct-14 (in hose check Od-20) I house chack: Oct.22
| Powsr saniaor HP 24814 SN LIS3TE02TRS O7-0ct-15 (in housa il Qot-20) fri hougs chach: Chil.22
| Pawsr sennar MP B481A | SN: MY41082317 O7-0ct-15 (i house chack Oet-20) [ howise chack: Ciot-22
RF genomator FAS SMT-06 SN 102 15=Juri-15 {in houss chadk Qet-20) Ity Wi chaok: Oo-22
Meatwark Analyzor Agilant EB2S8A | SN: US4 1080877 F1-Mar-14 (In hougs chsok Oot-20) in hoise ehsak: Cot-21
Ham Funotion Signafure
Cailbrated by Jaffray Kateman Eateatory Techiidian / E ¢
| Approvad by Katia Pokovia Twchiticsl Miragss

This calibration cerificate shall not be reproduced gxcept in full witheut withen apprial of the laboratary.

s

|sgued: May 27, 2021

Cortifinats No: DARSOND-1010_May21 Page 1 of 8
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Calibration Laboratory of SN,

S p ey : S Schweizerischer Kalibrierdisnst
Schmid & Partnier ] : Y| o Service suisse détalonnage
Engineering AG T . L Servizio svizzeto di taratura
Zeughaussirasse 43, B004 Zurich, Switzerland £’ ',I';."I:\'.:\.;-“ N Mot S swiss Calibration Service
Acrreditag by the Swiss Accrediation Sevice (SAS) Bceraditation No.: SCS 0108

The Swiss Acoreditation Service (s ane af the signatories to the EA
Multitateral Agreemsnt for tho recegnition of enlibration cerificates

Glossary:

T8L 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, “I[EEE 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 8 GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirelass
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 Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further detalls are avallable 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.

» 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 uncertainty required.

s Electrical 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.

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 far a normal distribution corresponds to a coverage
probability of approximately 95%.

Gartilicate hio: D2550V2-1010_May21 Page 2ol &
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Measurement Conditions

DASY system conligumtion, as far as nol given on paiss 1

No.123N00016-SAR

DASY Version DASYS V52104

Extrapolation Advaneed Extrapolation

Phantom Madular Flat Phantom

Distance Dipole Center - TSL 10 mim with Spacar

Zoom Scan Resolution dy, dy, dz =5 mm

Frequenoy 2550 MHz -+ 1 MHz
Head TSL parameters

The following parametsrs and caleulations were appled
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 351 1.91 mho/m

Measured Head TSL parameters (22.0 £0.2)"C T4 L£6% 1,89 mhaim 6 %

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

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

SAR measurad 250 mW Trput pover 14.4 Wika

SAR for nominal Head TSL paramelers

nomalized 1o 1W

55,9 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

candition

SAR measured

250 mW input power

542 Wikg

SARA for nominal Head TSL pammetars

normalized 1o 1W

25.2 Wikg + 16.5 % (k=2)

Body TSL parameters

The foliowing paramaters and calculations ware applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 526 2.09 mha/m
Measured Body TSL parameters 220+02"C 50826 % 2. 16 mhoim+ 6 %
Body TSL temperatura change during tast <05'C = =
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Conditlon
SAR measured 250 mW Input powear 13.4 Wikg

SAR for naminal Body TSL paramaters

normalized to TW

52.4 Wik £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

conditian

SAR messured

Z50 mW Input power

E.04 W/ikg

SAR for nominal Body TSL parameters

normiatized to 1W

23.8 W/kg = 16.5 % (k=2)

Caftiticate No: D2B50VE-1010_May21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

No.123N00016-SAR

Imgiedance. iransfomed to feed point 52HL-380

Returr Loss - 28,8 dB
Antenna Parameters with Body TSL

Impedance, transiormed to feed poin 43380-180Q

Return Loss -343dB
General Antenna Parameters and Design

Electnoal Delay (one diraction) 1.153 n&

After lana term Lse with 100W radiated power, anly a slight warming of i dipole near the lesdpoint can be measured.

The dipele is made of standard semirigid coaxial cable. The céntér conduitor of the feeding line Is ditectly connectsd io the
sacond arm of the dipole. The antenna is therefore short-gircited for DC-signals. On sorme of the dipoles. small and caps
are added 1o the dipole arms in order to improve matahing when loaded according 1o the position as explained in the
"Measurament Ganditions® parmgraph. The SAR data are not affecied by ihis changs. The overall dipole fangth is stil

according to the Standard

No excessiva faroe must be appliet 1o tha dipote arms, becausa they mighl bend or the soldered cennactions riear the

leedpoint may be damager!

Additional EUT Data

l Manuiastured by

SPEAG

Gertificats No. DEGS0VE-1010_May21
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DASY5 Validation Report for Head TSL

Date: 21.05.2021
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2550 MHz: Type: D2330V2; Serial: D2550V2 - SN:1010

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

Medium purunieters used: [= 2550 MHe: o =1.99 B/m: g = 3740 p = 1000 ke
Phantom section: Flay Section

Measurement Standard: DASYS (IEEE/AEC/ANS] Co3.19-201 1

DASYS2 Configuration;
o Probe: EX3DVY - SNT3449: ConvF(7.85, 7.45, 7.85) @ 2550 Mifz: Calibrated: 28.12.2020
«  Sensor-Surface: Ldmm (Mechanical Surface Detection)
o Electromies: DAES Sno01: Calibrated: 02.11.2020
=  Phantom: Flat Phantom 5.0 (front): Type: QD D0 PEO AN Serial: 1060

o  DASYSISLIOA01527E SEMCAD X 14.6.14(7483)

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

Reference Vulue = 119.0 Vim: Power Drift = 0.05 dB

Peuk SAR (extrapoluted ) = 29.6 Wike

SAR(I gi = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

Smnllest distance from peks to all pomts 3 dB below = 8.9 mn

Ratio of SAR at M2 10 SAR at M1 =825

Mauximuom value of SAR (measured) = 24.3 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

(dB =243 Wikg=13.86 dBW/ke

Certificate Mo: D2ES0OV2-1010_May21 Page b al B
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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 Luboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 2550 MHz: Type: D2550V2: Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 2550 MHz _
Medium parameters used: F= 2550 MHz: o= 216 S/m; #: = 30.52 p= 10K bgfm”
Phantom section: Flat Section

Measurement Standurd; DASYS (IEER/IEC/ANSI C63.19-201 1)

DASY 52 Configuration:

Probe: EXADVY - SN7349: ConvFi7.98, 7.98, 7.95) @ 2550 MHz: Calibrated: 28, 22020
Sensor-Surtace: |4mm ( Mechanical Surface Detection)

Electromes: DAES Sn60; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 tback): Type: QD 000 PSD AA: Serial 1002

DASYS2 521041527 SEMCAD X 146, 147483)

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

Reference Value = | 10.2 Vim; Power Diift =-0.01 di3

Peak SAR (extrupalated) = 26.1 Wikg

SAR(1 g) = 134 W/kg: SAR(10 g) = 6.04 W/kg

Stnullest distante from peaks w ull poings 3 dB below =8 mm
Rautio of SAR at M2 to SAR a1t M1 = 51.9%

Maximum value of SAR imeasured) = 22.1 Wikg

Cartificate No: D2550V2-1010_Msy21 Page 7 of 8
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Impedance Measurement Plot for Body TSL

No.I23N00016-SAR
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