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Auftrags-Inhalt: Test Report

Order content:

Priufgrundlage:
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CFR Title 47 FCC Part 2.1093

RSS-102 Issue 6 December 2023

EN 62209-1:2016

Standard for Limiting Exposure to Radiofrequency Fields — 100 kHz to 300 GHz RPS
S-1 Advisory Note: Compliance of mobile or portable transmitting equipment (100
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Priifmuster-Nr.:
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IC: 34026-DGS001, HVIN: DGS001
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Prifmuster vollstdndig und unbeschadigt
Test item complete and undamaged

* Legende: P(ass) = entspricht 0.g. Prufgrundlage(n)
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N/A = nicht anwendbar
N/A = not applicable
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F(ail) = failed a.m. test specification(s)

N/T = nicht getestet

*Legend: N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfiltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report only relates to the above mentioned test sample. Without permission of the test center this test report is not
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.
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Anmerkungen
Remarks

1 |Alle eingesetzten Prifmittel waren zum angegebenen Priifzeitraum gemaf eines festgelegten
Kalibrierungsprogramms unseres Priifhauses kalibriert. Sie entsprechen den in den Prifprogrammen
hinterlegten Anforderungen. Die Riickverfolgbarkeit der eingesetzten Prifmittel ist durch die Einhaltung der
Regelungen unseres Managementsystems gegeben.

Detaillierte Informationen bezuglich Prifkonditionen, Prifequipment und Messunsicherheiten sind im Priiflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

The equipment used during the specified testing period was calibrated according to our test laboratory
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability
of the test equipment used is ensured by compliance with the regulations of our management system.
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test
laboratory and could be provided on request.

2 | Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht
Uberprift, welche rechtlichen oder sonstigen diesbezlglichen Anforderungen fiir dieses Dokument gelten.
Diese Uberpriifung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden
kann der TUV Rheinland die Guiltigkeit der digitalen Signatur durch ein gesondertes Dokument bestatigen.
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebuhr fir einen solchen zusatzlichen Service
wird erhoben. Informationen zur Verifizierung der Authentizitdt unserer Dokumente erhalten Sie auf folgender
Webseite: go.tuv.com/digital-signature

As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales
department. An environmental fee for such additional service will be charged. For information on verifying the
authenticity of our documents, please visit the following website: go.tuv.com/digital-signature

3 | Prufklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Priifklausel des Berichts beschrieben.

Abweichungen von Priifspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Priifklausel im
Bericht aufgefuhrt.

Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective
test clause in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

4 |Die Entscheidungsregel fiir Konformitatserklarungen basierend auf numerischen Messergebnisen in diesem
Prifbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemaf ILAC G8:2019 und
IEC Guide 115:2021, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas
anderes festgelegt oder vom Kunden gewiinscht. Dies bedeutet, dass die Messunsicherheit nicht berlcksichtigt
wird und daher auch nicht im Prifbericht angegeben wird. Zu weiteren Informationen bezueglich des Risikos
durch diese Entscheidungsregel siehe ILAC G8:2019.

The decision rule for statements of conformity, based on numerical measurement results, in this test report is
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC
Guide 115:2021, unless otherwise specified in the applied standard mentioned on Page 1 of this report or
requested by the customer. This means that measurement uncertainty is not taken in account and hence also
not declared in the test report. For additional information to the resulting risk based of this decision rule please
refer to ILAC G8:2019.
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1. General Information
1.1.Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for the EUT are as follows:

. i Highest R
Operating Mode b gﬂ;ﬁﬂsvrfﬁg) Face §Z‘R1Z'f’(°v?/i3)
2.4GHz Wi-Fi 0.19 0.10
5.2GHz Wi-Fi 0.31 0.13
5.8GHz Wi-Fi 0.57 0.23
2.4GHz SDR 0.28 0.16
5.2GHz SDR 0.09 0.03
5.8GHz SDR 0.34 0.13
Bluetooth 0.03 0.01
2.4GHz GFSK 0.08 0.03
Highest Simultaneous Transmission SAR Face SAR4, (W/kg) Face SAR1og, (W/kg)
2.4GHz SDR + Bluetooth 0.46 0.26
2.4GHz SDR + 2.4GHz GFSK + Bluetooth 0.54 0.29
2.4GHz SDR + 2.4GHz GFSK + 5.2GHz Wi-Fi 1.11 0.53
2.4GHz SDR + 2.4GHz GFSK + 5.8GHz Wi-Fi 1.08 0.48
5.2GHz SDR + 2.4GHz GFSK + 2.4GHz Wi-Fi 0.56 0.26
5.8GHz SDR + 2.4GHz GFSK + 2.4GHz Wi-Fi 1.00 0.44

Note:

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6W/kg as averaged over any 1 gram of tissue; 10-gram SAR for Product Specific 10g SAR, limit:
4.0W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992/ IC RSS-102 Issue 6:2023,
and had been tested in accordance with the measurement methods and procedures specified in IEEE 1528-
2013 and FCC KDB publications.
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1.2.Equipment Under Test (EUT) Information

1.2.1.General Information
The Product is a Antigravity Vision which supports Bluetooth / Bluetooth LE, 2.4GHz GFSK, 2.4GHz /
5.2GHz / 5.8GHz SDR and 2.4GHz / 5.2GHz / 5.8 GHz Wi-Fi functions.

*remark: SDR means specific defined radio, and cannot changes radio specification via software /
firmware by end-users.

Antigravity Vision (M/N: DGS001) has an alternative FEM (Front-end Module) for 2.4GHz SDR and
5GHz SDR respectively:

a. First FEMs: M/N: 24611 for 2.4GHz SDR, M/N: 58611 for 5GHz SDR

b. Alternative FEMs: M/N: VC5331-21 for 2.4GHz SDR, M/N: VC5743-51A for 5GHz SDR

Note: FEM integrates power amplifier (PA), low-noise amplifier (LNA) with bypass and transmit /
receiver (T/R) switch functions.

Full testing (1! sample) performed on FEMs M/N: 24611 for 2.4GHz SDR, M/N: 58611 for 5GHz SDR,
additional testing (2" sample) performed on alternative FEMs M/N: VC5331-21 for 2.4GHz SDR, M/N:
VC5743-51A for 5GHz SDR.

For details refer to the User Manual, Technical Description and Circuit Diagram.

General Information of EUT Value

Kind of Equipment: Antigravity Vision

Type Designation: DGS001

Trademark: NANTIGRAVITY
FCC ID: 2B05J-DGS001

IC: 34026-DGS001

HVIN: DGS001

DC 6-8.4V/2A by external battery (External battery charging by

Operating Voltage: Type-C port DC 5V/3A, 9V/3A, 12V/2A)
Testing Voltage: Fully charged battery
Operating Temperature Range: -10°C ~ +40 °C

1) Bluetooth: operating within 2400-2483.5MHz, Classic
Bluetooth (BR&EDR), Bluetooth BLE (1Mbps&2Mbps)

2) 2.4GHz GFSK: operating within 2400-2483.5MHz

Radiofrequency operating mode: 3) 2.4GHz SDR/2.4GHz Wi-Fi: operating within 2400-
2483.5MHz

4) 5GHz SDR/5GHz Wi-Fi: operating within 5150-5250MHz and
5725-5850MHz

Technical Specification of Bluetooth (dual mode)

Operating Frequency: 2402 MHz to 2480 MHz

Type of Modulation: GFSK, m/4-DQPSK, 8DPSK

Channel Number: BR & EDR mode:79 channels, Low Energy mode:40 channels
Channel Separation: BR & EDR mode:1MHz, Low Energy mode:2MHz

BR & EDR mode: 1Mbps, 2Mbps, 3Mbps

Data Rate: Low Energy mode: 1Mbps, 2Mbps
Antenna Type: Integral Antenna (IFA Antenna)
Antenna Number: 1

Antenna Gain: 0.42 dBi (Provided by the Client)
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The type of wideband data
transmission equipment:

BR & EDR mode: FHSS
Low Energy mode: DTS

Technical Specification of 2.4GHz GFSK

Operating Frequency: 2402 MHz to 2480 MHz
Type of Modulation: GFSK

Channel Number: 40 channels

Channel Separation: 2MHz

Data Rate: 2Mbps

Antenna Type:

Integral Antenna (Monopole Antenna)

Antenna Number:

1

Antenna Gain:

1.28 dBi (Provided by the Client)

The type of wideband data
transmission equipment:

DTS

Technical Specification of 2.4GHz

SDR

Operating Frequency:

2405 MHz to 2470 MHz

Type of Modulation:

OFDM(BPSK/QPSK/16QAM/64QAM)

Channel Number:

14

Antenna Number:

Channel Separation: 5MHz

Bandwidth: S5MHz

Antenna Type: Integral Antenna (Dipole Antenna)
6
(2Tx2Rx only:

ANT A1+ ANT B1, or ANT A1+ ANT B2, or ANT A1+ ANT B3;
or ANT A2+ ANT B1, or ANT A2+ ANT B2, or ANT A2+ ANT B3;
or ANT A3+ ANT B1, or ANT A3+ ANT B2, or ANT A3+ ANT B3)

Antenna Gain:

ANT A1: 0.68dBi@2400~2483.5MHz
ANT A2: 1.81dBi@2400~2483.5MHz
ANT A3: 0.92dBi@2400~2483.5MHz
ANT B1: 1.77dBi@2400~2483.5MHz
ANT B2: 0.72dBi@2400~2483.5MHz
ANT B3: 1.96dBi@2400~2483.5MHz
(Provided by the Client)

The type of wideband data
transmission equipment:

DTS

Technical Specification of 2.4GHz

Wi-Fi

Operating Frequency:

2412 — 2462 MHz for 802.11b/g/n(HT20)/ax20
2422 — 2452 MHz for 802.11b/g/n(HT40)/ax40

Type of Modulation:

DSSS(DBPSK/DQPSK/CCK)
OFDM(BPSK/QPSK/16QAM/64QAM/256QAM)

Channel Number:

11 channels for 20Mz BW
7 channels for 40MHz BW

Channel Separation:

5MHz

1/2/5.5/11 Mbps for 802.11b
6/9/12/18/24/36/48/54 Mbps for 802.11g

Data Rate: MCSO0 ~ MCS7 for 802.11n(HT20)/ax20
MCSO0 ~ MCS7 for 802.11n(HT20)/ax40
Multi-RU: No, full RU

Antenna Type:

Integral Antenna (IFA Antenna)

Antenna Number:

2

Antenna Gain:

ANT Wi-Fi 1: 0.42dBi@2400~2483.5MHz
ANT Wi-Fi 1: -4.63dBi@2400~2483.5MHz
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(Provided by the Client)

The type of wideband data
transmission equipment:

DTS

Technical Specification of 5.2GHz SDR (unavailable for Canada)

Operating Frequency:

5155-5245MHz

Type of Modulation:

OFDM(BPSK/QPSK/16QAM/64QAM)

Antenna Number:

Channel Number: 19

Channel Separation: 5MHz

Antenna Type: Integral Antenna (Dipole Antenna)
6
(2Tx2Rx only:

ANT A1+ ANT B1, or ANT A1+ ANT B2, or ANT A1+ ANT B3;
or ANT A2+ ANT B1, or ANT A2+ ANT B2, or ANT A2+ ANT B3;
or ANT A3+ ANT B1, or ANT A3+ ANT B2, or ANT A3+ ANT B3)

Antenna Gain:

ANT A1: 0.71dBi@5150~5250MHz
ANT A2: 2.35dBi@5150~5250MHz
ANT A3: 0.71dBi@5150~5250MHz
ANT B1: 2.24dBi@5150~5250MHz
ANT B2: 2.17dBi@5150~5250MHz
ANT B3: 2.29dBi@5150~5250MHz
(Provided by the Client)

The type of wideband data
transmission equipment:

DTS

Technical Specification of 5.2GHz Wi-Fi

Operating Frequency

5180-5240MHz for
802.11a/n20/n40/ac20/ac40/ac80/ax20/ax40/ax80

Type of Modulation

OFDM(BPSK/QPSK/16QAM/64QAM/256QAM)

Data Rate

6/9/12/18/24/36/48/54 Mbps for 802.11a

MCS 0 ~ MCS 7 for 802.11 n20/n40

VHT-MCS 0 ~ VHT-MCS 8 for 802.11 ac20/ax20
VHT-MCS 0 ~ VHT-MCS 9 for 802.11 ac40/ax40
VHT-MCS 0 ~ VHT-MCS 9 for 802.11 ac80/ax80

Channel Number

4 channels for 802.11a/n20/ac20/ax20
2 channels for 802.11n40/ac40/ax40
1 channel for 802.11ac80/ax80

Channel Separation

20MHz, 40MHz, 80MHz

Multi-RU: No, full RU
Antenna Type Integral Antenna (IFA Antenna)
Antenna Number 2

Antenna Gain

ANT Wi-Fi 1: 0.35dBi@5150~5250MHz
ANT Wi-Fi 1: -6.13dBi@5150~5250MHz
(Provided by the Client)

The type of wideband data
transmission equipment:

DTS

Technical Specification of 5.8GHz SDR

Operating Frequency

5735-5840MHz

Type of Modulation

OFDM(BPSK/QPSK/16QAM/64QAM)

Channel Number

22

Channel Separation

5MHz

Antenna Type

Integral Antenna (Dipole Antenna)
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Antenna Number

6

(2Tx2Rx only:

ANT A1+ ANT B1, or ANT A1+ ANT B2, or ANT A1+ ANT B3;

or ANT A2+ ANT B1, or ANT A2+ ANT B2, or ANT A2+ ANT B3;
or ANT A3+ ANT B1, or ANT A3+ ANT B2, or ANT A3+ ANT B3)

Antenna Gain

ANT A1: 0.93dBi@5725~5850MHz
ANT A2: 1.68dBi@5725~5850MHz
ANT A3: 1.46dBi@5725~5850MHz
ANT B1: 2.42dBi@5725~5850MHz
ANT B2: 1.85dBi@5725~5850MHz
ANT B3: 2.41dBi@5725~5850MHz
(Provided by the Client)

The type of wideband data
transmission equipment

DTS

Technical Specification of 5.8GHz Wi-Fi

Operating Frequency

5745-5825MHz for
802.11a/n20/n40/ac20/ac40/ac80/ax20/ax40/ax80

Type of Modulation

OFDM(BPSK/QPSK/16QAM/64QAM/256QAM)

Data Rate

6/9/12/18/24/36/48/54 Mbps for 802.11a

MCS 0 ~ MCS 7 for 802.11 n20/n40

VHT-MCS 0 ~ VHT-MCS 8 for 802.11 ac20/ax20
VHT-MCS 0 ~ VHT-MCS 9 for 802.11 ac40/ax40
VHT-MCS 0 ~ VHT-MCS 9 for 802.11 ac80/ax80

Channel Number

5 channels for 802.11a/n20/ac20/ax20
2 channels for 802.11n40/ac40/ax40
1 channel for 802.11ac80/ax80

Channel Separation

20MHz, 40MHz, 80MHz

Antenna Type

Integral Antenna (IFA Antenna)

Antenna Number

2

Antenna Gain

ANT Wi-Fi 1: 2.35dBi@5725~5850MHz
ANT Wi-Fi 1: 0.33dBi@5725~5850MHz
(Provided by the Client)

The type of wideband data
transmission equipment

DTS

Table 1: RF Channel and Frequency of Bluetooth BR & EDR

RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)

0 2402.00 20 2422.00 40 2442.00 60 2462.00
1 2403.00 21 2423.00 41 2443.00 61 2463.00
2 2404.00 22 2424.00 42 2444.00 62 2464.00
3 2405.00 23 2425.00 43 2445.00 63 2465.00
4 2406.00 24 2426.00 44 2446.00 64 2466.00
5 2407.00 25 2427.00 45 2447.00 65 2467.00
6 2408.00 26 2428.00 46 2448.00 66 2468.00
7 2409.00 27 2429.00 47 2449.00 67 2469.00
8 2410.00 28 2430.00 48 2450.00 68 2470.00
9 2411.00 29 2431.00 49 2451.00 69 2471.00
10 2412.00 30 2432.00 50 2452.00 70 2472.00
11 2413.00 31 2433.00 51 2453.00 71 2473.00
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12 2414.00 32 2434.00 52 2454.00 72 2474.00
13 2415.00 33 2435.00 53 2455.00 73 2475.00
14 2416.00 34 2436.00 54 2456.00 74 2476.00
15 2417.00 35 2437.00 55 2457.00 75 2477.00
16 2418.00 36 2438.00 56 2458.00 76 2478.00
17 2419.00 37 2439.00 57 2459.00 77 2479.00
18 2420.00 38 2440.00 58 2460.00 78 2480.00
19 2421.00 39 2441.00 59 2461.00
Table 2: RF Channel and Frequency of Bluetooth LE & 2.4GHz GFSK
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Table 3: RF Channel and Frequency of 2.4GHz SDR

2.4GHz SDR, 5MHz BW
e Frequency (MHz)
01 2405
02 2410
03 2415
04 2420
05 2425
06 2430
07 2435
08 2440
09 2445
10 2450
11 2455
12 2460
13 2465
14 2470

Table 4: RF Channel and Frequency of 2.4GHz Wi-Fi

802.11 b/g/in(HT20)/ax20

802.11 n(HT40)/ax40

RF Channel Frequency (MHz) Frequency (MHz
02 2417
03 2422 2422
04 2427 2427
05 2432 2432
06 2437 2437
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07 2442 2442
08 2447 2447
09 2452 2452
10 2457
11 2462
Table 5: RF Channel and Frequency of 5.2GHz SDR
5.2GHz 5MHz Bandwidth
(5155MHz-5245MHz)
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
1 5155 6 5180 11 5205 16 5230
2 5160 7 5185 12 5210 17 5235
3 5165 8 5190 13 5215 18 5240
4 5170 9 5195 14 5220 19 5245
5 5175 10 5200 15 5225 |
Table 6: Test channel and frequency of 5.2GHz Wi-Fi
U-NII-1
20MHz Bandwidth 40MHz Bandwidth 80MHz Bandwidth
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
36 5180 38 5190 42 5210
40 5200 46 5230
44 5220
48 5240

Table 7: RF Channel and Frequency of 5.8GHz SDR

5.8GHz 5MHz Bandwidth
(5735MHz-5840MHz)
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
1 5735 7 5765 13 5795 19 5825
2 5740 8 5770 14 5800 20 5830
3 5745 9 5775 15 5805 21 5835
4 5750 10 5780 16 5810 22 5840
5 5755 11 5785 17 5815 ‘
6 5760 12 5790 18 5820
Table 8: RF Channel and Frequency of 5.8GHz Wi-Fi
U-NII-3
20MHz Bandwidth 40MHz Bandwidth 80MHz Bandwidth
Channel Frt(aslﬁj_'ezr;cy Channel Frt(aslﬁj_'ezr;cy Channel Frt(aslﬁj_'ezr;cy
149 5745 151 5755 155 5775
153 5765 159 5795
157 5785
161 5805
165 5825
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2. Test Sites

2.1.Test Facilities

TUV Rheinland (Shenzhen) Co., Ltd.

2-3F, 101 & 102, No.2, Nuclear Power Industrial Park, Fuming Community, Fucheng Street, Longhua
District, Shenzhen 518000, People’s Republic of China

A2LA Certificate Number: 5162.01

2.2. Ambient Condition

21.2°C-22.5°C
40% - 51%

Ambient Temperature
Relative Humidity

2.3.List of Test and Measurement Instruments

Equipment Manufacturer Model SN Cal. Date Cal. Interval
System Validation Dipole SPEAG D2450V2 1014 Jun. 06, 2024 3 years
System Validation Dipole SPEAG D5GHzV2 1280 Jun. 06, 2024 3 years
Dosimetric E-Field Probe SPEAG EX3DV4 7506 Nov. 12, 2024 1 year

Data Acquisition Electronics SPEAG DAE4 1557 Oct. 08, 2024 1 year
Signal Analyzer R&S FSV7 103665 Sep. 29, 2024 1 year
Vector Network Analyzer R&S ZNB 8 107040 Sep. 29, 2024 1 year
Dielectric assessment Kit SPEAG DAK-3.5 1269 Oct. 09, 2024 1 year
Signal Generator R&S SMB 100A 180840 Sep. 29, 2024 1 year
EPM Series Power Meter Keysight N1914A MY58240005 | Oct. 29, 2024 1 year
Power Sensor Keysight N8481H MY58250002 | Oct. 29, 2024 1 year
Power Sensor Keysight N8481H MY58250006 | Oct. 29, 2024 1 year
DC Power Supply Topward 3303D 809332 Oct. 29, 2024 1 year
Coaxial Directional Couper Keysight 773D MY52180552 | Oct. 29, 2024 1 year
Coaxial Directional Couper shhuaxiang DTO-0.4/3.9-10 18052101 Oct. 29, 2024 1 year
Coaxial attenuator Keysight 8491A MY52463219 | Oct. 29, 2024 1 year
Coaxial attenuator Keysight 8491A MY52463210 | Oct. 29, 2024 1 year
Coaxial attenuator Keysight 8491A MY52463222 | Oct. 29, 2024 1 year
Digital Thermometer LKM DTM3000 3116 Nov. 04, 2024 1 year
Power Amplifier Mini circuit mini-circuits ZHL-42W SN002101809 N/A N/A
Power Amplifier Mini circuit mini-circuits ZVE-8G SN070501814 N/A N/A
PHANTOM SPEAG ELI V8.0 2094 N/A N/A
PHANTOM SPEAG SAM-Twin V8.0 1961 N/A N/A
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3. Measurement Uncertainty

- . . Standard Standard .
Source of Tolerance Probability - Ci Ci X X Vi
Uncertainty (£%) Distribution L (19) (10g) Uncar;z;lnty Un(;::)tga;nw Veff
Measurement System Errors
Probe o Normal o o -
Calibration +13.3% (k=2) 2 1 1 +6.65 % +6.65 %
Probe o o, o, 0
Calibration Drift +1.7% Rectangular V3 1 1 +1.0% +1.0%
Probe Linearity +4.7% Rectangular V3 1 1 +2.7% +2.7% 0
Brg?gd:;”d +3.0% Rectangular V3 1 1 +1.7% +1.7% %
Probe Isotropy +7.6% Rectangular V3 1 1 +4.4% +4.4% 0
Other Probe + £0.7% Normal 1 1 1 £0.7% £0.7% w
Electronic
RF Ambient +1.8% Normal 1 1 1 +1.8% +1.8% ©
Probe o o w
Positioning +0.006mm Normal 1 0.14 0.14 +0.10% +0.10%
Data o o o -
Processing +1.2% Normal 1 1 1 +1.2% +1.2%
Phantom and Device Errors
‘igped;;;mﬁy +2.5% Normal 1 0.78 0.71 +2.0% +1.8% 100
Conductivity +3.3% Rectangular 3 0.78 0.71 +1.5% +1.4% w0
(temp.)
Phantom o o o w
Permittivity +14.0% Rectangular V3 0 0 +0% +0%
Distance DUT =1 42.0% Normal 1 2 2 +4.0% +4.0% w0
Device o o o o
Positioning 1+2.4%/+2.8% Normal 1 1 1 1+2.8% 1+2.8% 30
Device Holder | +3.4%/+3.5% Normal 1 1 1 +3.5% +3.5% 30
DUT N 0 0 w0
Modulation™ +2.4% Rectangular V3 1 1 +1.4% +1.4%
T'meéi’srage +1.7% Rectangular V3 1 1 +1.0% +1.0% %
DUT drift +2.5% Normal 1 1 1 +2.5% +2.5% 30
Va'Uﬁ‘]T?Q”a +0.0% Normal 1 1 1 +0% +0%
U;g\;v';r’j’;ft +0.0% Normal 1 1 1 +0% +0%
Correction to the SAR results
C(e,0) +1.9% Normal 1 1 0.84 +1.9% +1.6%
SAR scaling® +0.0% Rectangular V3 1 1 +0% +0%
Combined Standard Uncertainty (K = 1) +12.54% +12.44%
Expanded Uncertainty (K = 2) +25.1% +24.9%

Uncertainty budget for frequency range 300 MHz to 3 GHz
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Standard Standard
Source of Uncertainty Tolerance F‘.rob.abil.ity Divisor ci ci Uncertainty Uncertainty Vi
(£ %) Distribution (19) (10g) Veff
(19) (109)
Measurement System Errors
Probe Calibration £13.1% N(ETZ“;" 2 1 1 £7.0% £7.0% -
Probe Calibration Drift +1.7% Rectangular V3 1 1 +1.0% +1.0% 0
Probe Linearity +4.7% Rectangular V3 1 1 +2.7% +2.7% 0
Broadband Signal +2.6% Rectangular V3 1 1 +1.5% +1.5% 0
Probe Isotropy +7.6% Rectangular V3 1 1 +4.4% +4.4% 0
Other Probe + Electronic +1.2% Normal 1 1 1 +1.2% +1.2% 0
RF Ambient +1.8% Normal 1 1 1 +1.8% +1.8% o
Probe Positioning +0.005mm Normal 1 0.29 0.29 +0.15% +0.15% 0
Data Processing +2.3% Normal 1 1 1 +2.3% +2.3% 0
Phantom and Device Errors
Conductivity (meas.)PAX +2.5% Normal 1 0.78 0.71 +2.0% +1.8% 60
Conductivity (temp.)B® +3.3% Rectangular V3 0.78 0.71 +1.5% +1.4% ©
Phantom Permittivity +14.0% Rectangular V3 0.25 0.25 +2% +2% 0
Distance DUT — TSL +2.0% Normal 1 2 2 +4.0% +4.0% 0
Device Positioning +2.4%/+2.8% Normal 1 1 1 +2.8% +2.8% 30
Device Holder +3.4%/+3.5% Normal 1 1 1 +3.5% +3.5% 30
DUT Modulation™ +2.4% Rectangular V3 1 1 +1.4% +1.4% 0
Time-average SAR +1.7% Rectangular V3 1 1 +1.0% +1.0% 0
DUT drift +2.5% Normal 1 1 1 +2.5% +2.5% 30
Val Antenna Unc."® +0.0% Normal 1 1 1 +0% +0%
Unc. Input Power"® +0.0% Normal 1 1 1 +0% +0%
Correction to the SAR results
Deviation to Target +1.9% Normal 1 1 0.84 +1.9% +1.6%
SAR scaling® +0.0% Rectangular V3 1 1 +0% +0%
Combined Standard Uncertainty (K = 1) +12.8% +12.7%
Expanded Uncertainty (K = 2) +25.6% +25.4%

Uncertainty budget for frequency range 3 GHz to 6 GHz
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4. Test Specification, Methods and Procedures

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IEEE STD
1528- 2013, the following FCC Published RF exposure KDB procedures & manufacturer KDB inquiries:

KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04

KDB 865664 D02 RF Exposure Reporting v01r02

KDB 248227 D01 802 11 Wi-Fi SAR v02r02

KDB 447498 D04 Interim General RF Exposure Guidance v01

IC RSS-102 Issue 6: December 2023 Radio Frequency (RF) Exposure Compliance of
Radiocommunication Apparatus (All Frequency Bands)

IEC/IEEE 62209-1528:2020 Measurement procedure for the assessment of specific absorption rate
of human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices - Part 1528: Human models, instrumentation, and procedures (Frequency
range of 4 MHz to 10 GHz)

EN 62209-1: 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 1: Devices used next to the ear (Frequency range of 300 MHz to 6 GHz)

Standard for Limiting Exposure to Radiofrequency Fields — 100 kHz to 300 GHz RPS S-1 Advisory
Note: Compliance of mobile or portable transmitting equipment (100 kHz to 6 GHz)

In addition to the above, the following information was used:

TCB workshop April, 2019; Page 19, Tissue Simulating Liquids(TSL)
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5. SAR Measurement System
5.1.Definition of Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The
SAR distribution in a biological body is complicated and is usually carried out by experimental techniques or
numerical modeling. The standard recommends limits for two tiers of groups, occupational/controlled and
general population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her
exposure. In general, occupational/controlled exposure limits are higher than the limits for general
population/uncontrolled.

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an

incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is
as below:

sap < A (AW) _ d dw

- dt(dm) B dt( )

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be related to the electrical field in the tissue by
o|E|?

pdv.

SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.

5.2.SPEAG DASY System

DASY system consists of high precision robot, probe alignment sensor, phantom, robot controller, controlled
measurement server and near-field probe. The robot includes six axes that can move to the precision position
of the DASY5 software defined. The DASY software can define the area that is detected by the probe. The
robot is connected to controlled box. Controlled measurement server is connected to the controlled robot box.
The DAE includes amplifier, signal multiplexing, AD converter, offset measurement and surface detection. It is
connected to the Electro-optical coupler (ECO). The ECO performs the conversion form the optical into digital
electric signal of the DAE and transfers data to the PC.

Remote Control Box P(

Q =]
O
———
O  S— S | S—
—————
o
Signal Lamps Electro-Optical Converter (EOC)
A
DAE
(Opt. Link)
Measurement Server
Efield Probe
Light Beam
2x Serial +
Digital 'O
—1— Phantorm
| | Tissue Simulating
Liguid
Teach Pendant T~ Device Under Test
[ — Robot Controller
Device Holder
O
L ]

DASY System Setup
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5.2.1.Robot

The DASY system uses the high precision robots from Staubli SA (France). For the 6-axis controller system,
the robot controller version (DASY5: CS8c) from Staubli is used. The Staubli robot series have many features
that are important for our application:

« High precision (repeatability £20.035 mm)

+ High reliability (industrial design)

- Jerk-free straight movements

- Low ELF interference (the closed metallic construction shields against motor control fields)

—

5.2.2.Probes

The SAR measurement is conducted with the dosimetric probe. The probe is specially designed and calibrated
for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at different
frequency.

Model EX3DV4 r
Symmetrical design with triangular core. Built-in shielding against

Construction static charges. PEEK enclosure material (resistant to organic
solvents, e.g., DGBE).

Frequency 4 MHz - 10 GHz
Linearity: £0.2 dB (30 MHz — 10 GHz)

Directivity +0.1 dB in TSL (rotation around probe axis)

+0.3 dB in TSL (rotation normal to probe axis)

10 yW/g — >100 mW/g

Linearity: £0.2 dB (noise: typically <1 pW/g)

Overall length: 337 mm (tip: 20 mm)

Dimensions Tip diameter: 2.5 mm (body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm
5.2.3.Data Acquisition Electronics (DAE)

Model DAE4

Signal amplifier, multiplexer, A/D converter and control logic.
Serial optical link for communication with DASY embedded
system (fully remote controlled). Two step probe touch detector
for mechanical surface detection and emergency robot stop.

Dynamic Range

Construction

Measurement -100 to +300 mV (16 bit resolution and two range settings: 4mV,
Range 400mV)

Input Offset )

Voltage < 5uV (with auto zero)

Input Bias Current | <50 fA
Dimensions 60 x 60 x 68 mm
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5.2.4. Phantoms

Model

Twin SAM

Construction

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in
IEC/IEEE 62209-1528. It enables the dosimetric evaluation of left
and right hand phone usage as well as body-mounted usage at
the flat phantom region. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids
by teaching three points with the robot.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2 +0.2mm (6 £ 0.2 mm at ear point)

Dimensions

Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Filling Volume

approx. 25 liters

Model

ELI

Construction

The ELI phantom is used for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 4 MHz
to 10 GHz. ELlI is fully compatible with the IEC/IEEE 62209-1528
standard and all known tissue simulating liquids. ELI has been
optimized regarding its performance and can be integrated into
our standard phantom tables. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow installation of
the complete setup, including all predefined phantom positions
and measurement grids, by teaching three points. The phantom
is compatible with all of SPEAG's dosimetric probes and dipoles.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2.0 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

approx. 30 liters
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5.2.5. Device Holder

Model

Mounting Device

Construction

In combination with the Twin SAM Phantom or ELI4, the Mounting
Device enables the rotation of the mounted transmitter device in
spherical coordinates. Rotation point is the ear opening point.
Transmitter devices can be easily and accurately positioned
according to IEC, IEEE, FCC or other specifications. The device
holder can be locked for positioning at different phantom sections
(left head, right head, flat).

Material

POM

Model

Laptop Extensions Kit

Construction

Simple but effective and easy-to-use extension for Mounting
Device that facilitates the testing of larger devices according to
IEC 62209-1528 (e.g., laptops, cameras, etc.). It is lightweight and
fits easily on the upper part of the Mounting Device in place of the
phone positioner.

Material

POM, Acrylic glass, Foam

5.2.6.System Validation Dipoles

Model

D-Serial

Construction

Symmetrical dipole with 1/4 balun. Enables measurement of feed
point impedance with NWA. Matched for use near flat phantoms
filled with tissue simulating solutions.

Frequency

750 MHz to 5800 MHz

Return Loss

>20dB

Power Capability

> 100 W (f < 1GHz), > 40 W (f > 1GHz)
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5.2.7. Tissue Simulating Liquids
For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15 cm. For head SAR testing, the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm. For body SAR
testing, the liquid height from the center of the flat phantom to the liquid top surface is larger than 15 cm. The
nominal dielectric values of the tissue simulating liquids in the phantom and the tolerance of 5% are listed.

Photo of Liquid Height for Head Position

Photo of Liquid Height for Body Position

The dielectric properties of the head tissue simulating liquids are defined in IEEE 1528. The dielectric
properties of the tissue simulating liquids were verified prior to the SAR evaluation using a dielectric
assessment kit and a network analyzer.

Targets of Tissue Simulating Liquid

Frequency Target Range of Target Range of
(MHz) Permittivity *5% Conductivity *5%
For Head
750 41.9 39.8 ~44.0 0.89 0.85~0.93
835 41.5 39.4 ~43.6 0.90 0.86 ~ 0.95
900 41.5 39.4 ~43.6 0.97 0.92 ~1.02
1450 40.5 38.5~425 1.20 1.14 ~1.26
1640 40.3 38.3~42.3 1.29 1.23 ~1.35
1750 40.1 38.1~42.1 1.37 1.30~1.44
1800 40.0 38.0~42.0 1.40 1.33~1.47
1900 40.0 38.0~42.0 1.40 1.33~1.47
2000 40.0 38.0~42.0 1.40 1.33~1.47
2300 39.5 37.5~415 1.67 1.59 ~1.75
2450 39.2 37.2~41.2 1.80 1.71~1.89
2600 39.0 37.1~41.0 1.96 1.86 ~ 2.06
3500 37.9 36.0 ~ 39.8 2.91 2.76 ~ 3.06
5200 36.0 34.2~37.8 4.66 4.43 ~4.89
5300 35.9 341 ~37.7 4.76 4.52 ~ 5.00
5500 35.6 33.8~374 4.96 4.71~5.21
5600 35.5 33.7~37.3 5.07 4.82 ~5.32
5800 35.3 33.56~371 5.27 5.01 ~5.53
The following table gives the recipes for tissue simulating liquids.
Recipes of Tissue Simulating Liquid
Diethylene
Tissue Bactericid Triton Glycol
Type . DGBE HEC NaCl Sucrose X-100 Water Mgno-
hexylether

H750 0.2 - 0.2 1.5 56.0 - 421 -
H835 0.2 - 0.2 1.5 57.0 - 411 -
H900 0.2 - 0.2 1.4 58.0 - 40.2 -
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H1450 - 43.3 - 0.6 - - 56.1 -
H1640 - 45.8 - 0.5 - - 53.7 -
H1750 - 47.0 - 0.4 - - 52.6 -
H1800 - 44.5 - 0.3 - - 55.2 -
H1900 - 44.5 - 0.2 - - 55.3 -
H2000 - 44.5 - 0.1 - - 55.4 -
H2300 - 44.9 - 0.1 - - 55.0 -
H2450 - 45.0 - 0.1 - - 54.9 -
H2600 - 451 - 0.1 - - 54.8 -
H3500 - 8.0 - 0.2 - 20.0 71.8 -

H5G - - - - - 17.2 65.5 17.3

Simulating Head Liquid (HBBL600-6000MHz), Manufactured by SPEAG:

Water (% by weight)

Esters, Emulsifiers, Inhibitors (% by weight)

Sodium salt (% by weight)

50 - 65%

10 - 30%

8 -25%

5.2.8.SAR System Verification

The system check verifies that the system operates within its specifications. It is performed daily or before
every SAR measurement. The system check uses normal SAR measurements in the flat section of the
phantom with a matched dipole at a specified distance. The system verification setup is shown as below.

Spacer

Tuning
element

z .
X

3D Probe positioner

ield probe

Flat Phantom

Signal
Generator

Dipole

System Verification Setup

The validation dipole is placed beneath the flat phantom with the specific spacer in place. The distance spacer
is touch the phantom surface with a light pressure at the reference marking and be oriented parallel to the long
side of the phantom. The spectrum analyzer measures the forward power at the location of the system check
dipole connector. The signal generator is adjusted for the desired forward power (250 mW is used for 700 MHz
to 2 GHz, 100 mW is used for 2.10 GHz to 6 GHz) at the dipole connector and the power meter is read at that
level. After connecting the cable to the dipole, the signal generator is readjusted for the same reading at power

meter.

After system check testing, the SAR result will be normalized to 1W forward input power and compared with
the reference SAR value derived from validation dipole certificate report. The deviation of system check should

be within 10 %.
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6. SAR Measurement Procedure

According to the SAR test standard, the recommended procedure for assessing the peak spatial-average SAR
value consists of the following steps:

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

The SAR measurement procedures for each of test conditions are as follows:

(a) Make EUT to transmit maximum output power

(b) Measure conducted output power through RF cable
(c) Place the EUT in the specific position of phantom
(d) Perform SAR testing steps on the DASY system
(e) Record the SAR value

6.1.Area & Zoom Scan Procedure

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The measurement
grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in order to determine
the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required. The Zoom Scan is
performed around the highest E-field value to determine the averaged SAR-distribution over 10 g. According
to KDB 865664 D01, the resolution for Area and Zoom scan is specified in the table below.

Items <=2 GHz 2-3 GHz 3-4 GHz 4-5 GHz 5-6 GHz
Area Scan _ _ _ _ _

(Ax, Ay) <=15mm <=12mm <=12mm <=10 mm <=10 mm
Zoom Scan _ _ _ _ _

(Ax, Ay) <=8 mm <=5mm <=5mm <=4 mm <=4 mm
ZOO(I’RZS)CEI’I <=5mm <=5mm <=4 mm <=3 mm <=2 mm
Zoom Scan _ _ _ _ _

Volume >= 30 mm >= 30 mm >= 28 mm >= 25 mm >=22 mm

Note:
When zoom scan is required and report SAR is <= 1.4 W/kg, the zoom scan resolution of Ax / Ay (2-3GHz: <=

8 mm, 3-4GHz: <= 7 mm, 4-6GHz: <= 5 mm) may be applied.

6.2.Volume Scan Procedure

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different
frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in each
frequency band. In order to sum correctly to compute the 1g aggregate SAR, the EUT remain in the same test
position for all measurements and all volume scan use the same spatial resolution and grid spacing. When all
volume scan were completed, the software, SEMCAD postprocessor can combine and subsequently
superpose these measurement data to calculating the multiband SAR.
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6.3.Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY
measurement software, the power reference measurement and power drift measurement procedures are used
for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a specified
reference position before and after the SAR testing. The software will calculate the field difference in dB. If the
power drift more than 5%, the SAR will be retested.

6.4.Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can
be conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g
cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned
to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD).
The system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with
highest averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor
to surface

(f) Calculation of the averaged SAR within masses of 1g and 10g

6.5.SAR Averaged Methods

In DASY, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s method. The
interpolation scheme combines a least-square fitted function method and a weighted average method which
are the two basic types of computational interpolation and approximation.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. The uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for
the 1 g and 10 g cubes, the extrapolation distance should not be larger than 5 mm.
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7. SAR Measurement Evaluation
7.1.EUT Configuration and Setting

<Considerations Related to WLAN for Setup and Testing>

In general, various vendor specific external test software and chipset based internal test modes are typically
used for SAR measurement. These chipset based test mode utilities are generally hardware and manufacturer
dependent, and often include substantial flexibility to reconfigure or reprogram a device. A Wi-Fi device must
be configured to transmit continuously at the required data rate, channel bandwidth and signal modulation,
using the highest transmission duty factor supported by the test mode tools for SAR measurement. The test
frequencies established using test mode must correspond to the actual channel frequencies. When 802.11
frame gaps are accounted for in the transmission, a maximum transmission duty factor of 92 - 96% is typically
achievable in most test mode configurations. A minimum transmission duty factor of 85% is required to avoid
certain hardware and device implementation issues related to wide range SAR scaling. In addition, a periodic
transmission duty factor is required for current generation SAR systems to measure SAR correctly. The
reported SAR must be scaled to 100% transmission duty factor to determine compliance at the maximum tune-
up tolerance limit.

According to KDB 248227 D01, this device has installed WLAN engineering testing software which can provide
continuous transmitting RF signal. During WLAN SAR testing, this device was operated to transmit
continuously at the maximum transmission duty with specified transmission mode, operating frequency, lowest
data rate, and maximum output power.

Initial Test Configuration

An initial test configuration is determined for OFDM transmission modes in 2.4 GHz and 5 GHz bands
according to the channel bandwidth, modulation and data rate combination(s) with the highest maximum output
power specified for production units in each standalone and aggregated frequency band. When the same
maximum power is specified for multiple transmission modes in a frequency band, the largest channel
bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR
measurement, on the highest measured output power channel in the initial test configuration, for each
frequency band.

Subsequent Test Configuration

SAR measurement requirements for the remaining 802.11 transmission mode configurations that have not
been tested in the initial test configuration are determined separately for each standalone and aggregated
frequency band, in each exposure condition, according to the maximum output power specified for production
units. Additional power measurements may be required to determine if SAR measurements are required for
subsequent highest output power channels in a subsequent test configuration. When the highest reported SAR
for the initial test configuration according to the initial test position or fixed exposure position requirements, is
adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum output
power and the adjusted SAR is =< 1.2 W/kg, SAR is not required for that subsequent test configuration.

SAR Test Configuration and Channel Selection

When multiple channel bandwidth configurations in a frequency band have the same specified maximum
output power, the initial test configuration is using largest channel bandwidth, lowest order modulation, lowest
data rate, and lowest order 802.11 mode (i.e., 802.11a is chosen over 802.11n then 802.11ac or 802.11g is
chosen over 802.11n). After an initial test configuration is determined, if multiple test channels have the same
measured maximum output power, the channel chosen for SAR measurement is determined according to the
following.

1) The channel closest to mid-band frequency is selected for SAR measurement.

2) For channels with equal separation from mid-band frequency; for example, high and low channels or two
mid-band channels, the higher frequency (number) channel is selected for SAR measurement.

<Considerations Related to Bluetooth for Setup and Testing>
This device has installed Bluetooth engineering testing software which can provide continuous transmitting RF
signal. During Bluetooth SAR testing, this device was operated to transmit continuously at the maximum
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transmission duty with specified transmission mode, operating frequency, lowest data rate, and maximum
output power.

<Considerations Related to SDR&GFSK for Setup and Testing>

This device has installed SDR&GFSK engineering testing software which can provide continuous transmitting
RF signal. During SDR&GFSK SAR testing, this device was operated to transmit continuously at the maximum
transmission duty with specified transmission mode, operating frequency, lowest data rate, and maximum
output power

7.2.EUT Testing Position

7.2.1. Face Exposure Conditions
This is a flying goggles. We evaluated the surface of the goggles that closely adheres to the face. The test
distance was Omm.

7.2.2. Simultaneous Transmission Possibilities
The simultaneous transmission possibilities for this device are listed as below.

Simultaneous TX Combination Capable Transmit Configurations Face
1 2.4GHz SDR + Bluetooth Yes
2 2.4GHz SDR + 2.4GHz GFSK + Bluetooth Yes
3 2.4GHz SDR + 2.4GHz GFSK + 5.2GHz Wi-Fi Yes
4 2.4GHz SDR + 2.4GHz GFSK + 5.8GHz Wi-Fi Yes
5 5.2GHz SDR + 2.4GHz GFSK + 2.4GHz Wi-Fi Yes
6 5.8GHz SDR + 2.4GHz GFSK + 2.4GHz Wi-Fi Yes
Note:
1. 2.4GHz Wi-Fi and 5GHz Wi-Fi cannot transmit simultaneously.
2. 2.4GHz SDR and 5GHz SDR cannot transmit simultaneously.
7.3.Tissue Verification
The measuring results for tissue simulating liquid are shown as below.
Test Tissue Frequenc Measured Measured Target Target Conductivity | Permittivity
Date Type (I\qIIHz) y Conductivity | Permittivity |Conductivity | Permittivity | Deviation Deviation
(9) (er) (9) (er) (%) (%)
2450 1.844 39.407 1.80 39.20 2.44 0.53
2412 1.803 39.567 1.77 39.27 2.04 0.76
Aug. 23, 2025 H2450 2440 1.833 39.450 1.79 39.22 2.45 0.59
2480 1.876 39.280 1.83 39.16 2.40 0.31
5250 4.620 36.726 4.71 35.90 -1.91 2.30
Aug. 24, 2025 H5G 5155 4.510 36.875 4.61 36.04 -2.21 2.32
5200 4.561 36.795 4.66 36.00 -2.12 2.21
5800 5.224 35.793 5.27 35.30 -0.87 1.40
5745 5.166 35.881 5.22 35.35 -0.94 1.50
Aug. 25, 2025 H5G 5785 5.208 35.811 5.26 35.31 -0.89 1.42
5825 5.251 35.756 5.30 35.27 -0.85 1.38
Note:

The dielectric properties of the tissue simulating liquid must be measured within 24 hours before the SAR
testing and within £5% of the target values. Liquid temperature during the SAR testing must be within +2 °C.
7.4.System Validation

The SAR measurement system was validated according to procedures in KDB 865664 DO1. The validation
status in tabulated summary is as below.
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. . Measured | Measured Validation for CW Validation for Modulation
Test Probe Calibration .. fees T "
R Conductivity| Permittivity| Sensitivity| Probe Probe |Modulation| Duty
Date S/IN Point . . PAR
(o) (&r) Range Linearity | Isotropy Type Factor
A;%Z? 7506 | Head | 2450 1.844 39.407 Pass Pass Pass OFDM Pass
A;%'Q?' 7506 |19 | 5250 4620 36.726 Pass Pass Pass OFDM Pass
A;%.ng, 7506 |19 | 5800 5.224 35.793 Pass Pass Pass OFDM N/A Pass
7.5.System Verification
The measuring result for system verification is tabulated as below.
Normalized
Test Frequency 1\é\IATRa-r19et Mse:th-x;ed to 1W Deviation Dipole Probe DAE
Date (MHz) Fny f’ Fny f’ SAR-1g (%) SIN SIN SIN
9 9 (Wikg)
Aug. 23, 2025 2450 53.40 5.09 50.90 -4.68 1014 7506 1557
Aug. 24, 2025 5250 79.30 7.88 78.80 -0.63 1280 7506 1557
Aug. 25, 2025 5800 80.70 8.10 81.00 0.37 1280 7506 1557
Normalized
Test Frequency 1::;?1" get I\giaRs:':d to 1W Deviation Dipole Probe DAE
Date (MHz) oy )9 oy )9 SAR-10g (%) SIN SIN SIN
9 9 (Wikg)
Aug. 23, 2025 2450 25.00 2.46 24.60 -1.60 1014 7506 1557
Aug. 24, 2025 5250 22.70 2.23 22.30 -1.76 1280 7506 1557
Aug. 25, 2025 5800 22.80 2.30 23.00 0.88 1280 7506 1557
Note:

Comparing to the reference SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. The result indicates the system check can meet the variation criterion and the plots can

be referred to Appendix A of this report.
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8. SAR Measurement Evaluation
8.1.Maximum Conducted Power

All combinations have been tested, The maximum conducted average power (Unit: dBm) is shown as below.
<2.4GHz Wi-Fi>

Power
MODE | Freq. (MHz) Povz’génAq’)‘m T;‘dngr'nU)P Po‘z\éeé/:q'\)lﬁ T(UdnBer-nU)p ,(\ggwn?) Tkldngr-nu)p
2412 19.75 / / / /
802.11b 2437 19.68 20.0 / / / /
2462 19.63 / / / /
2412 19.97 / / / /
802.11g 2437 19.91 205 / / / /
2462 19.54 / / / /
2412 17.09 16.39 19.76
S0z 2437 17.36 18.0 16.09 16.5 19.78 205
(HT20)
2462 17.68 1541 197
2422 17.26 16.25 19.79
S(OHZT'JS;‘ 2437 17.44 18.0 15.94 16.5 19.76 205
2452 17.58 16.21 19.96
2412 17.18 16.24 19.75
Sé)ﬁggoa)x 2437 17.28 18.0 15.96 16.5 19.68 205
2462 17.88 15.78 19.97
2422 17.09 16.18 19.67
8?&1110‘;" 2437 17.45 18.0 15.92 16.5 19.76 205
2452 17 .41 1611 19.82
<5GHz Wi-Fi>
MODE Freq. (MHz) Power (dBm) Tune-Up (dBm)
5180 19.80
5200 19.82 20.0
5240 19.63
80211 a 5745 19.86
5785 19.61 20.0
5825 19.85
5180 19.70
5200 19.82 205
802.11n 5240 19.72
(HT20) 5745 19.96
5785 19.83 20.5
5825 19.86
5190 19.96
802.11n 5230 19.93 205
(HT40) 5755 19.97
5795 19.77 205
802.11ac 5180 19.81 205
(HT20) 5200 19.92 '
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5240 19.77
5745 19.56
5785 19.98 20.5
5825 19.73
5190 20.00
20.
802.11ac 5230 19.92 0-5
(HT40) 5755 19.97
5795 19.74 205
802.11ac 5210 20.00 20.5
(HT80) 5775 19.89 20.5
5180 19.81
5200 19.97 20.5
802.11ax 5240 19.82
(HE20) 5745 19.49
5785 19.99 20.5
5825 19.88
5190 20.00
20.
802.11ax 5230 19.93 0-5
(HE40) 5755 19.98
20.
5795 19.66 05
802.11ax 5210 20.00 20.5
(HE80) 5775 20.00 20.5
<2.4GHz SDR>
MODE Freq. (MHz) Power (dBm) Tune-Up (dBm)
2405 26.38 26.5
5MHz BW 2440 29.46 30.0
2470 28.97 29.5
<5.2/5.8GHz SDR>
MODE Freq. (MHz) Power (dBm) Tune-Up (dBm)
5155 20.75
SDR 5.2G_5M 5200 20.61 21.0
5245 20.33
5735 28.78
SDR 5.8G_5M 5785 29.01 29.5
5840 28.52
<2.4GHz GFSK>
MODE Freq. (MHz) Power (dBm) Tune-Up (dBm)
2402 6.55
GFSK_2M 2440 8.29 8.5
2480 7.23
<Bluetooth>
MODE Freq. (MHz) Power (dBm) Tune-Up (dBm)
2402 5.62
BT_DHS5 2441 6.32 8.0
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2480 7.26
2402 2.74
BT_3DH5 2441 3.45 5.0
2480 4.75
2402 9.31
BLE_1M 2440 9.79 10.0
2480 7.2
2402 9.21
BLE_2M 2440 9.73 10.0
2480 7.15

8.2.SAR Testing Results

8.2.1.SAR Test Reduction Considerations

<KDB 447498 D01, General RF Exposure Guidance>

Testing of other required channels within the operating mode of a frequency band is not required when the

reported SAR for the mid-band or highest output power channel is:

(1) =0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

(2) = 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz

(3) =0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

<KDB 248227 D01, SAR Guidance for Wi-Fi Transmitters>

(1) For handsets operating next to ear, hotspot mode or mini-tablet configurations, the initial test position
procedures were applied. The test position with the highest extrapolated peak SAR will be used as the initial
test position. When the reported SAR of initial test position is <= 0.4 W/kg, SAR testing for remaining test
positions is not required. Otherwise, SAR is evaluated at the subsequent highest peak SAR positions until the
reported SAR result is <= 0.8 W/kg or all test positions are measured.

(2) For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected
for SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required. Otherwise,
SAR is evaluated at the next highest measured output power channel. When any reported SAR is > 1.2 W/kg,
SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required when the highest
reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and it is
<=1.2 W/kg.

(3) For WLAN 5 GHz, the initial test configuration was selected according to the transmission mode with
the highest maximum output power. When the reported SAR of initial test configuration is > 0.8 W/kg, SAR is
required for the subsequent highest measured output power channel until the reported SAR result is <= 1.2
W/kg or all required channels are measured. For other transmission modes, SAR is not required when the
highest reported SAR for initial test configuration is adjusted by the ratio of subsequent test configuration to
initial test configuration specified maximum output power and it is <= 1.2 W/kg.

(4) For WLAN MIMO mode, the power-based standalone SAR test exclusion or the sum of SAR provision
in KDB 447498 to determine simultaneous transmission SAR test exclusion should be applied. Otherwise,
SAR for MIMO mode will be measured with all applicable antennas transmitting simultaneously at the specified
maximum output power of MIMO operation.
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8.2.2. SAR Results for Face Exposure Condition

'I"\:.Ijan):- Measured Power |Measured |Measured Scaled | Scaled
Plot| Band | Mode | TSt |ch.| F™ |Ant.|Degree|sample| PUY | "p |Conducted|Scaling| "’ |"saR.1g |SAR-10g | SAR- | SAR-
No. Position (MHz) Cycle P Power | Factor (dB) (Wikg) (Wikg) 19 10g
(dBm) 9 9) | (wikg) | (Wikg)
(dBm)
1 | 802.11b . |insideof |y iosn | o - 1 - 20.0 19.75 1.06 | -0.05 | 0.178 0.093 | 0.19 | 0.10
goggles
802.11b . |insideof |y ogn | 4 - 1 - 20.0 19.75 1.06 | 003 | 0.169 0.082 | 0.18 | 0.09
goggles
802.11b . |insideof |y iosn | o - 2 - 20.0 19.75 1.06 | 006 | 0172 0.091 | 0.18 | 0.10
goggles
inside of
2 | 802.11a | - 40 | 5200 | 0 - 1 - 20.0 19.82 1.04 | -0.09 | 0293 0126 | 031 | 013
goggles
802.11a . |insideof | 45 | 5200 | 1 - 1 - 20.0 19.82 1.04 | 003 | 0274 0.118 | 029 | 0.12
goggles
inside of
802.11a | - 40 | 5200 | 0 - 2 - 20.0 19.82 1.04 | 008 | 0.288 0123 | 030 | 0.13
goggles
3 | 802.11a - gﬁg’gﬁe"; 149 | 5745 | 0 - 1 - 20.0 19.86 1.03 | 001 | 0556 0.225 | 0.57 | 0.23
802.11a . |insideof | 449 | 5745 | 1 - 1 - 20.0 19.86 1.03 | 005 | 0542 0219 | 056 | 0.23
goggles
802.11ac | VHT80 gﬁg’gﬁe"; 1515210 |0+1| - 1 - 20.5 20.00 112 | 003 | 0.302 0122 | 034 | 0.14
802.11a . |insideof | 4q7 | 5785 | o - 1 - 20.0 19.61 1.09 | 003 | 0524 0.207 | 057 | 0.23
goggles
802.11a . |insideof | 55| 5805 | 0o - 1 - 20.0 19.85 1.04 | 005 | 0511 0.202 | 053 | 0.21
goggles
inside of
go2a | - | o 1495745 | 0 - 2 - 20.0 19.86 1.03 | -0.09 | 0535 0211 | 055 | 022
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | A1 - 1 - 30.0 29.46 113 | 003 | 0.123 0.076 | 0.14 | 0.09
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | A2 | - 1 - 30.0 29.46 113 | 0.08 | 0.034 0.016 | 0.04 | 0.02
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | A3 | - 1 - 30.0 29.46 113 | 004 | 0.132 0.081 | 0.15 | 0.09
4 |SDR-24G| 5M gﬁg’gﬁe"; Mid | 2440 | B1 | 60 1 - 30.0 29.46 113 | -0.05 | 0.251 0.142 | 0.28 | 0.16
SDR-24G| 5M Z‘;"gﬁe"; Mid | 2440 | B1 | 120 1 ; 300 | 2046 | 1.13 | -003 | 0103 | 0061 | 042 | 0.07
SDR-24G| 5M Z‘;"gﬁe"; Mid | 2440 | B2 | - 1 ; 300 | 2046 | 113 | -005 | 0030 | 0018 | 003 | 0.02
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | B3 | 60 1 - 30.0 29.46 113 | -0.03 | 0.188 0.109 | 021 | 0.12
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | B3 | 120 1 - 30.0 29.46 113 | 004 | 0.101 0.059 | 0.11 | 0.07
SDR-2.4G| 5M gﬁg’gﬁe"; Mid | 2440 | B1 | 60 2 - 30.0 29.46 113 | 005 | 0.246 0139 | 0.28 | 0.16
SDR-5.2G| 5M gﬁg’gﬁe"; Low | 5155 | A1 - 1 - 21.0 20.75 1.06 | 003 | 0023 | 0.00917 | 0.02 | 0.01
SDR-5.2G| 5M Z‘;"gﬁe"; Low|5155 | A2 | - 1 ; 210 | 2075 | 1.06 | -005 | 0017 | 000672 | 0.02 | 0.01
SDR-5.2G| 5M Z‘;"gﬁe"; Low|5155 | A3 | - 1 ; 210 | 2075 | 106 | 004 | 0021 | 0009 | 002 | 0.01
SDR-5.2G| 5M gﬁg’gﬁe"; Low | 5155 | B1 | 60 1 - 21.0 20.75 1.06 | -0.07 | 0.026 0.011 | 0.03 | 0.01
5 |SDR-5.2G| 5M gﬁg’gﬁe"; Low | 5155 | B1 | 120 1 - 21.0 20.75 1.06 | -0.04 | 0.085 0.032 | 0.09 | 0.03
SDR-5.2G| 5M gﬁg’gﬁe"; Low|5155 | B2 | - 1 - 21.0 20.75 1.06 | 006 | 0015 | 0.00569 | 0.02 | 0.01
SDR-5.2G| 5M gﬁg’gﬁe"; Low | 5155 | B3 | 60 1 - 21.0 20.75 1.06 | 003 | 0.027 0.011 | 0.03 | 0.01
SDR-5.2G| 5M gﬁg’gﬁe"; Low | 5155 | B3 | 120 1 - 21.0 20.75 1.06 | 009 | 0.081 0.031 | 0.09 | 0.03
SDR-5.2G| 5M Z‘;"gﬁe"; Low| 5155 | B1 | 60 2 ; 210 | 2075 | 106 | 005 | 0081 | 0029 | 009 | 003
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | A1 - 1 - 29.5 29.01 112 | -0.06 | 0.163 0.058 | 0.18 | 0.06
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | A2 | - 1 - 29.5 29.01 112 | 016 | 0.191 0.079 | 0.21 | 0.09
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | A3 | - 1 - 29.5 29.01 112 | -0.04 | 0.183 0.066 | 0.20 | 0.07
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | B1 | 60 1 - 29.5 29.01 112 | -0.06 | 0.201 0.081 | 0.23 | 0.09
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | B1 | 120 1 - 29.5 29.01 112 | 004 | 0275 0111 | 031 | 0.12
SDR-5.8G| 5M Z‘;"gﬁe"; Mid | 5785 | B2 | - 1 ; 295 | 29.01 112 | 002 | 0176 | 0074 | 020 | 0.08
SDR-5.8G| 5M gﬁg’gﬁe"; Mid | 5785 | B3 | 60 1 - 29.5 29.01 112 | 005 | 0218 0.088 | 0.24 | 0.10
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6 |SDR-58G| 5M Z‘jgdgﬁe"sf Mid | 5785 | B3 | 120 | 1 205 | 2901 | 112 | 006 | 0301 | 0112 | 034 | 043
SDR-5.8G| 5M Z‘jgdgﬁe"sf Mid | 5785 | B3 | 120 | 2 205 | 2901 | 112 | 002 | 0201 | 0108 | 033 | 0.12

7 | BLE 1™ Z‘;"gﬁe"; 19 |2440 | - | - 1 161.90%| 10.0 9.79 105 | 000 | 0015 | 0.00651 | 0.03 | 0.01
BT | DH5 Z‘jgdgﬁe"sf 78 |2480 | - | - 1 |72.60%| 75 726 | 106 | -0.05 | 0.00849 | 0.00379 | 0.01 | 0.01

BLE | 1M Z‘jgdgﬁe"sf 19 | 2440 | - | - 2 |61.90%| 100 | 979 | 105 | 000 | 0012 | 000633 | 0.02 | 0.01

8 | GFsk | 2m Z‘jgdgﬁe"sf Mid | 2440 | - | - 1 ; 9.0 864 | 109 | -004 | 0073 | 0026 | 0.08 | 0.03
GFSK | 2Mm Z‘jgdgﬁe"sf Mid | 2440 | - | - 2 ; 9.0 864 | 1.09 | 005 | 0071 | 0025 | 0.08 | 0.03

8.2.3.SAR Measurement Variability

According to KDB 865664 D01, SAR measurement variability was assessed for each frequency band, which
is determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media are required for SAR measurements in a
frequency band, the variability measurement procedures should be applied to the tissue medium with the
highest measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium.
Alternatively, if the highest measured SAR for both head and body tissue-equivalent media are < 1.45 W/kg
and the ratio of these highest SAR values, i.e., largest divided by smallest value, is < 1.10, the highest SAR
configuration for either head or body tissue-equivalent medium may be used to perform the repeated
measurement. These additional measurements are repeated after the completion of all measurements
requiring the same head or body tissue-equivalent medium in a frequency band. The test device should be
returned to ambient conditions (normal room temperature) with the battery fully charged before it is re-mounted
on the device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated
results.

Since all the measured SAR are less than 0.8 W/kg, the repeated measurement is not required.

8.2.4.Simultaneous Multi-band Transmission Evaluation

<SAR Summation Analysis>

Simultaneous transmission SAR test exclusion is determined for each operating configuration and exposure
condition according to the reported standalone SAR of each applicable simultaneous transmitting antenna.
When the sum of SAR1q of all simultaneously transmitting antennas in an operating mode and exposure
condition combination is within the SAR limit (SAR+1g 1.6 W/kg), the simultaneous transmission SAR is not
required. When the sum of SAR1q is greater than the SAR limit (SAR1g 1.6 W/kg), SAR test exclusion is
determined by the SPLSR.

<MIMO_Wi-Fi>
Wi-Fi
Band ANT 1 ANT 2 ANT 1+2
SAR1q SAR10g SAR1q SAR10g SAR1q SAR10g
2.4G WLAN 0.19 0.10 0.18 0.09 0.37 0.19
5.2G WLAN 0.31 0.13 0.29 0.12 0.60 0.25
5.8G WLAN 0.57 0.23 0.56 0.23 0.340 0.14®
Note: (1)The tested values
<MIMO_SDR>
SDR
Path_A Path_B MIMO
Band Anenna-A1 Anenna-A2 Anenna-A3 Anenna-B1 Anenna-B2 Anenna-B3 sy
SAR1g | SARios | SAR1y | SAR10g | SAR1g | SAR10g | SAR1s | SAR10g | SAR1y | SARige | SAR1s | SAR10g | SAR1g | SAR10g
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SDR24G | 0.14 0.09 0.04 0.02 0.15 0.09 0.28 0.16 0.03 0.02 0.21 0.12 0.43 0.25
SDR5.2G | 0.02 0.01 0.02 0.01 0.02 0.01 0.09 0.03 0.02 0.01 0.09 0.03 0.11 0.04
SDR5.8G | 0.18 0.06 0.21 0.09 0.20 0.07 0.31 0.12 0.20 0.08 0.34 0.13 0.55 0.22
Note:
MIMO mode: select 1 channel on path A, and simultaneously select 1 channel on path B.
ANT A1+ ANT B1, or ANT A1+ ANT B2, or ANT A1+ ANT B3;
or ANT A2+ ANT B1, or ANT A2+ ANT B2, or ANT A2+ ANT B3;
or ANT A3+ ANT B1, or ANT A3+ ANT B2, or ANT A3+ ANT B3
Conditions E Test Max. Max. Max. SAR
No (SAR1 + SAR2+ C’;Fr"‘(’iftll‘;‘; Pos?:on SAR1 SAR2 SAR3 Summation
SAR3) SAR1qg SAR10g SAR1g | SAR1og SAR1g SAR10g | SAR1g | SAR10g |
1 | 2.4GHz SDR + Bluetooth Face gﬁg’gﬁe"; 0.43 0.25 0.03 0.01 / / 0.46 0.26
2.4GHz SDR + 2.4GHz inside of
2 GFSK + Bluetooth Face goggles 0.43 0.25 0.08 0.03 0.03 0.01 0.54 0.29
2.4GHz SDR + 2.4GHz inside of
3 GESK + 5.2GH Wi Face dogglos 0.43 0.25 0.08 0.03 0.60 0.25 111 0.53
2.4GHz SDR + 2.4GHz inside of
4 GESK + 5.8GHz Wik Face goagles 0.43 0.25 0.08 0.03 0.57 0.23 1.08 0.48
5.2GHz SDR + 2.4GHz inside of
5 GESK + 2.4GHz Wik, Face goagles 0.11 0.04 0.08 0.03 0.37 0.19 0.56 0.26
5.8GHz SDR + 2.4GHz inside of
6 GESK + 2.4GHs Wi, Face goggles 0.55 0.22 0.08 0.03 0.37 0.19 1.00 0.44

Summary: All the ZSAR < 1.6 W/kg, Not required
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Appendixes

All attachments are inteqral parts of this test report. This applies especially to the following
appendix:

Appendix A: SAR Plots of System Verification

The plots for system verification with largest deviation for each SAR system combination are shown as
follows.

Appendix B: SAR Plots of SAR Measurement

The SAR plots for highest measured SAR in each exposure configuration, wireless mode and
frequency band combination, and measured SAR > 1.5 W/kg are shown as follows.

Appendix C: Calibration Certificate for probe and Dipole

Appendix D: Photographs of EUT and setup
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/23

System Check-D2450V2_H2450
DUT: Dipole 2450 MHz D2450V2 SN:1014

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: H2450 Medium parameters used: f = 2450 MHz; c = 1.844 S/m; & = 39.407; p = 1000

kg/m>

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(6.78, 7.22, 6.73) @ 2450 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100 mW/Area Scan (71x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 8.23 W/kg

Pin=100 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 67.60 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) =9.48 W/kg

SAR(1 g) = 5.09 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 8.03 W/kg

Wikg
8.230

6.585
4.91
3.296

1.652

0.00712
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/24

System Check-D5SGHz_H5250
DUT: Dipole DSGHzV2 SN:1280

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5250 MHz; 6 = 4.62 S/m; & = 36.726; p = 1000 kg/m3

DASYS Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.63, 6, 5.58) @ 5250 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.5 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.64 V/m; Power Drift=0.01 dB

Peak SAR (extrapolated) =31.7 W/kg

SAR(1 g) = 7.88 W/kg; SAR(10 g) = 2.23 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 18.1 W/kg

Wikg
18.500

14.800
11.100
7.400

3.700
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/25

System Check-D5SGHz_H5800
DUT: Dipole DSGHzV2 SN:1280

Communication System: UID 0, CW; Frequency: 5800 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5800 MHz; ¢ = 5.224 S/m; & = 35.793; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.12, 5.45, 5.08) @ 5800 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.9 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.33 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) =37.6 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.3 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 60.7%
Maximum value of SAR (measured) = 19.5 W/kg

Wikg
19.900

15.922
11.944
7.966
3.988

0.00966
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/23

P01 802.11b_inside of glasses Chl_Ant 0_Sample 1
DUT: EUT

Communication System: UID 0, 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: H2450 Medium parameters used: f= 2412 MHz; 6 =1.803 S/m; & = 39.567; p = 1000

kg/m>

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(6.78, 7.22, 6.73) @ 2412 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.315 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.900 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 0.420 W/kg

SAR(1 g) = 0.178 W/kg; SAR(10 g) = 0.093 W/kg

Smallest distance from peaks to all points 3 dB below = 12.7 mm

Ratio of SAR at M2 to SAR at M1 =40.2%

Maximum value of SAR (measured) = 0.321 W/kg

Wikg
0.315

0.252
0.189
0.126

0.063
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/24

P02 802.11a_inside of glasses Ch40_Ant 0_Sample 1
DUT: EUT

Communication System: UID 0, 802.11a; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5200 MHz; 6 =4.561 S/m; £_=36.795; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.63, 6, 5.58) @ 5200 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (91x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.688 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 3.359 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 1.77 W/kg

SAR(1 g) = 0.293 W/kg; SAR(10 g) = 0.126 W/kg

Smallest distance from peaks to all points 3 dB below = 12.3 mm

Ratio of SAR at M2 to SAR at M1 =57.1%

Maximum value of SAR (measured) = 0.692 W/kg

Wikg
0.688

0.550
0.413
0.275

0.138
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/25

P03 802.11a_inside of glasses Ch149_Ant 0_Sample 1
DUT: EUT

Communication System: UID 0, 802.11a; Frequency: 5745 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5745 MHz; 6 = 5.166 S/m; & = 35.881; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.12, 5.45, 5.08) @ 5745 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.19 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 4.136 V/m; Power Drift=0.01 dB

Peak SAR (extrapolated) = 6.98 W/kg

SAR(1 g) = 0.556 W/kg; SAR(10 g) = 0.225 W/kg

Smallest distance from peaks to all points 3 dB below = 6.7 mm

Ratio of SAR at M2 to SAR at M1 =58.9%

Maximum value of SAR (measured) = 1.35 W/kg

Wikg
1.190

0.952
0.714
0.476

0.238
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/23

P04 SDR-2.4G_5M _inside of glasses Ch 2440 Antenna B1_Degree 60_Sample 1
DUT: EUT

Communication System: UID 0, SDR; Frequency: 2440 MHz;Duty Cycle: 1:1
Medium: H2450 Medium parameters used: f = 2440 MHz; 6 = 1.833 S/m; & .= 39.45; p = 1000 kg/m3

DASYS Configuration:

- Probe: EX3DV4 - SN7506; ConvF(6.78, 7.22, 6.73) @ 2440 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.339 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.896 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 0.370 W/kg

SAR(1 g) = 0.251 W/kg; SAR(10 g) = 0.142 W/kg

Smallest distance from peaks to all points 3 dB below = 12.7 mm

Ratio of SAR at M2 to SAR at M1 = 70%

Maximum value of SAR (measured) = 0.333 W/kg

Wikg
0.339

0.271
0.203
0.136

0.068
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/24

PO0S SDR-5.2G_5M _inside of glasses Ch Low_Antenna B1_Degree 120_Sample 1
DUT: EUT

Communication System: UID 0, SDR; Frequency: 5155 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5155 MHz; 6 = 4.51 S/m; & = 36.875; p = 1000 kg/m3

DASYS Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.63, 6, 5.58) @ 5155 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (111x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.246 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 1.599 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 0.475 W/kg

SAR(1 g) = 0.085 W/kg; SAR(10 g) = 0.032 W/kg

Smallest distance from peaks to all points 3 dB below = 5.7 mm

Ratio of SAR at M2 to SAR at M1 =55.3%

Maximum value of SAR (measured) = 0.225 W/kg

Wikg
0.246

0.197
0.148
0.098

0.049
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/25

P06 SDR-5.8G_5M inside of glasses Ch Mid_Antenna B3_Degree 120_Sample 1
DUT: EUT

Communication System: UID 0, SDR; Frequency: 5785 MHz;Duty Cycle: 1:1
Medium: H5G Medium parameters used: f = 5785 MHz; ¢ = 5.208 S/m; & = 35.811; p = 1000 kg/m3

DASYS5 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(5.12, 5.45, 5.08) @ 5785 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.663 W/kg

- Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 1.680 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 2.90 W/kg

SAR(1 g) = 0.301 W/kg; SAR(10 g) = 0.112 W/kg

Smallest distance from peaks to all points 3 dB below = 9.1 mm

Ratio of SAR at M2 to SAR at M1 =58.9%

Maximum value of SAR (measured) = 0.694 W/kg

Wikg
0.663

0.530
0.398
0.265

0.133
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/23

P07 BLE_1M _inside of glasses_ Ch19_Sample 1
DUT: EUT

Communication System: UID 0, BT; Frequency: 2440 MHz;Duty Cycle: 1:1
Medium: H2450 Medium parameters used: f = 2440 MHz; 6 = 1.833 S/m; & .= 39.45; p = 1000 kg/m3

DASYS Configuration:

- Probe: EX3DV4 - SN7506; ConvF(6.78, 7.22, 6.73) @ 2440 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0324 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.637 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.0250 W/kg

SAR(1 g) = 0.015 W/kg; SAR(10 g) = 0.00651 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid
Ratio of SAR at M2 to SAR at M1 = 60.8%

Maximum value of SAR (measured) = 0.0207 W/kg

Wikg
0.032

0.026
0.019
0.013

0.00648
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Test Laboratory: TUV Rheinland (Shenzhen) Co., Ltd. Date: 2025/8/23

P08 GFSK 2M inside of glasses_ Ch Mid_Sample 1
DUT: EUT

Communication System: UID 0, GFSK; Frequency: 2440 MHz;Duty Cycle: 1:1
Medium: H2450 Medium parameters used: f = 2440 MHz; 6 = 1.833 S/m; & .= 39.45; p = 1000 kg/m3

DASYS Configuration:

- Probe: EX3DV4 - SN7506; ConvF(6.78, 7.22, 6.73) @ 2440 MHz; Calibrated: 2024/11/12
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 2024/10/8

- Phantom: SAM 1; Type: QD 000 P40 CB; Serial: 1961

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.239 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.814 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.312 W/kg

SAR(1 g) = 0.073 W/kg; SAR(10 g) = 0.026 W/kg

Smallest distance from peaks to all points 3 dB below = 5.3 mm

Ratio of SAR at M2 to SAR at M1 = 18.3%

Maximum value of SAR (measured) = 0.181 W/kg

Wikg
0.239

0197
0.143
0.096

0.048
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Sehwelzortacher Kaflbrierdiensl
Schmid & Partner Service suisse détalonnage
Engineering AG Servizio svizzero di teraturs
Zeughausastrasse 43, B0 Zurich, Switzerland Swiss Calibration Servion

Accredited by tha Swiss Accroditalicn Servce (SAS) Accreditation Mo: SCS 0108

The Swiss Accreditalion Service Is one of the signaiorios to the E&
Muitilateral Agreement for the recognition of calibration certificates

Clisnt  TUY
Shenzhen

|CALIBRATION CERTIFICATE
|

Certificate Mo, D2450V2-1014_Jun24

| Cbact D2450V2 - SN:1014
 Galbratan procedurs{s) A CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibeation dats: Jura 08, 2024

This caibration cartticats dooumants tha aceabilly o ralions slandands, which realize the physical units of massurements (53
The measuraments and the uncedminties wih confiderce probabdity are givan on tha foliowing pages and am part of (he cerifcals.

| A callbrations hivva been conducted In the closed laboratory facility, emvdronment temparature (22 = 370 and hemidily < 70%.

Calibrasian Equipment used (MATE crifical for casiration)

Primary S1andards D& Cai Dabe (Ceifizate No.) Schadulpd Calibradion
Posar meder NAF2 2N: 104778 25-Mar-24 (No. 21 70403508 037) Mzr-25
Powar sansor NRP-Z01 SH: 103244 2E-Mar-24 (No. 2174036 Motiar-25
FPowar sansyr NAP-Z31 LEN: 10324s 2-Mas-24 (Mo 21704037} Mar-25
Falarence 20 dB Altanusator BM: BHOE94 (206} 26-Mar-24 (No, 23 7-04046} MAPAS
Typa-M mismaleh eambinatizn | SM- 31008 O632T  P6-Man2t (Mo, 217-08047) Mar-25
Riefarenca Probe EX30VA 8- 7349 03-80v-23 (No. EX3-7348_MNovzd) hia-24
DAEA S B Z2-Mfay-24 (Mo, DAE4-G01_May2d) May-25
| Secondary Slardands Io# Crgck Date (n ooussy Sehaolled Check
Powar meder E44198 B GHENS1247E B0-Ort-14 {in house check Oct.22) I howsa check: Ciet-24
Powar sansor HP 84814 SN US3TRaETEI O7-Cact-1% {in house check Oot-22) In house check Oot-24
Power sensor HP 84814 SN MY41083315 07-xcs-15 (0 house chock Ocl-22) In nowse checs: Ocl-24
AF ganamator ARS SMT-06 | SN: 1p0e72 15-Jun-15 {in houss check Oci-22) In house checs; Ocl-24
Haiwark Araiyzar Agilent EB35BA | SN; US41080477 31-Mar-14 {in house check Ock-22) in houss chosk: Oct-24
Parme Functizn Signahen

Callbsated by: daanns Limsha) Latsarascny Technicsan Ly g

s ﬂf.'|

.'- il J
Approved By Svan Kinn Teghnical Manages e

el

Essuad: June 7, 2024

Tris calibration contificnta snhal not be repracucad excet In ful without writhan appraval of the labormfon

Cerificate Mo: 0245021014 _Jun24

Page 1 of &
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Calibration Laboratory of Pl P .
Schmid & Partner o (4 R, 5 Delttag

\ c Service sulsse d'étalonnage
SBervizio svizzers dl laratura

Enginsering AG ' A
<t e Il\";.._l ,__;:/II 5  mwiss Callbwation Service
it et

Zpughousstrasse 43, BO04 Zurich, Switzeriand

i

i

o
el
Acoreditad by tha Swiss Accrediason Service [SAS) Accreditation Moz SCS 0108
The Swiss Accreditation Service is one of the signalories to the EA
Multilatersl Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConviF sensitivity in TSL / NORM xy,2z
MN/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-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Freguency Range of 4 MHz to 10 GHz)", Cctober 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Paramaters:

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

s Antenna Paramefers with TSL: The dipole is mounted with the spacer fo 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 Aetum 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. Mo uncertainty requirad.

» Electrical Delay: One-way delay betwaen the SMA connector and the antenna feed point.
Mo uncertainly 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 fo 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 & normal distribution corresponds to a coverage
probability of approximately 85%.

Caificate No: D2450Y2-1014_Jun24 Paga2 &
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.

DASY Version DASYS2 VE2.10.4
E_xtrapolaﬂm Advanced Exirapotation
Phantom Maodular Flat Phantom
Distance Dipale Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations were appliad, -
| Temperature Permittivity Conductivity
Nominal Head TSL parameters 29.0°C i 39,2 1,80 mhiim
Measured Head TSL parameters (220 £02) °C 3B02E6% 1.88 mhoim = 6 %
Head TSL temperature change during test = 05"C 3 e |
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measured 250 MWW input power 13.7 Wikg
| SAR for nominal Head TSL perametars nofmalized o 1W 53.4 Wikg =17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL | condiian |
SAR measured 250 mW input powar 5.35 Wkg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg + 16.5 % (k=2)

Certificale Mo: D2450V2-1014_Jun2d Page 3of 6
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Appendix (Additional assessments outside the scope of 5CS 0108)
Antenna Parameters with Head TSL

impedance, transfomead to feed point 5410+ 05 ji

Retumn Loss - 28.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1147 ns

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding ling is directly connected o 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 1o the dipole arms in order o improve matching when lnaded 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 stil
according o the Stardard.

Mo excassive forca must be apphed to the dipole arms, because they might bend of the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manifactured by SFEAG

Cenificate Mo: D2450V2-1014_Jun24 Page &4 of 6
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DASYS Validation Report for Head T5L

Date: 06062024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1014

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

Medium parameters used: f = 2450 MHz; o = 1.88 $/m; & = 38.0; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration;
« Probe: EX3DV4 - BNT349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.1 12023
«  Sepsor-Surface; L4mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 22.05.2024
e Phantom: Flat Phantom 3.0 (front);, Type: QDOOOPS0AA; Serial: 1001
« DASY3252.10.4(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=3num

Reference Valoe = 117.3 Vim; Power Drifi = 0.09 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(L g) = 13.7 W/kg: SAR(10 g) = 6.35 Wikg

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

Ratio of SAR at M2 o SAR at M1 = 50.4%

Maximum valoe of SAR (measured) = 22.0 Wikg

0 dB = 22.0 Wikg = 13.41 dBW/kg

Carficate Mo: D2450V2-1014_Jun24 Page 5of B
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Impedance Measurement Plot for Head T5L
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Justification for Extended SAR Dipole Calibrations

_ Date of Retum Loss Impedance Delia
LS Measurement (dB) Sl {ohm) johm)
— Jun 06, 2024 -28.00 s 54.10 -

2450MHz | jun 09, 2025 2753 B 49.65 R

Mate: The retum loss is <-20dB. within 20% of prior calibration; the impedance is within 5 ohm of prior
calibratiom. Therafore the verfication results meet the requirement of extended calibration.
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Page 8 of 31
Calibration Laboratory of ,-:H:Li e
Schmid & Partner it ¥
Engineering AG %‘?
Zeughausstrasse 43, 8004 Zurich, Switzeriand i,"&ﬁ}\y

Accrisdited by s Swiss Accraditation Senca (S5A5)
The Swiss Accreditalion Sarvice is one of the signatorles to the EA
Muliflataral Agrecment for tha recoghition of calibistion cemificales

cient TIUV
Shenchen

Bechwaizerischar Kalibrierdianst

£ Y ¢ Service suisse ditalannage
J jl Sarvizio svizzero di taratura
ML S swiss Callbration Servics

Aceraditation No- SCS 0108

Certificate No. DSGHzVZ-1280_Jun2d

[_CALIBRETIDN CERTIFICATE

| Obecd D5GH2VZ - SN:A280

Callbraton procedureis) mmit?

Calibration Hmdumfwﬁﬁﬁ\%m&mum betwean 3-10 GHz

Cafibraton date:

June 08, 2024

This calbration cenificele dooumenls he raceabilly o nations stancaras, which realze the physical units of measwerements (51
The measuraments and the urcaainies with confidence probabity sre ghven o Me fobloeing pajes and ane par of the carlificate

Al callbratiors have bean conducied in e closed laberatory Bacilily: erviropmeant temperature (27 + 31°C and numidity < T0%.

Caliration Eguipment used (M&TE critcal for celibration)
Prmary Standads D# Gl Dt { Cartificabe No.)
Power mater NRP2 EN: 104778 26-Mar-24 (Mo. 217-04038D4037
Priwer sensor MRP-ZS1 SN 103344 PE-Mar.24 {No. 247-04038)
Power sensor WRP-Z01 Sh: 103245 26-Mar-24 (Mo, 297-04037)
Reforencs 20 68 Attenualor S5M: BHA394 (20K) ZE-MEr2a (Mo, 217-04048)
Typee-tl mismalch combination SN I0BA2  0BAZT  26-Mar-24 (Mo, 21704047
Fielsrancs Prone EXI0MY S 3507 07-Mar-24 (Mo, EX3-1503_Ma?d)
DAE4 50 B 22-Bhay-24 (No. DAE4-E01_May2d)
Secandary Standarcs i1 ] Crnack Gala (i house)

[ Power mete E44158 SN GEAE5124TE 30-0ct-14.{in house check Ocoe22)
Posar smrsar HP B4B1A SH: USITZHETA] 07-0ct-15 {in hoise check Oct22)
Powar sansar HP BIATA SN MY41093315 07-Oet-15 {in house cheek Oct-22)
RF gengrator AAS SMTO06 SH: 100672 15-Jum- 15 [in housa check Det-22)
Matwork Analyzer Aglort EA3SEA | SN US41080477 F1-Mar-14 [in houss chack Dc-22)

Nama Funclion
Calirates by doanna Lleshial Laborelary Techician
Approved by Svan Kilhn Tachnical Managar

| This calfration carlificate sial not be reproduced xeept in fll withaut writien approval of the labaratory,

Cerfificate No. DEGHZVE-1280_Jun2d

Page 1 of 8

Scheduied Cakbrabon
Mar2s
Mar-25

Mar-25

Mar-25

Mar-285

Mar-25

May-25

Scheduled Check

In house check: Dcl-24
im house chack: Ocl-24
In hausa chack: Ocl-24
In howse check: Oct-24
In ruge chieck: Oct-24

Sigrature
i
c*f?f(‘ %

C

-

o q{

Issued; Jura B, 3124
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Calibration Laboratory of S, EeSin g schweizsrischer Kanbrierdienst
Schmid & Partner ﬁé f& A ¢ Service suisse Sétsionnage
Engineering AG oSt |.~ Ll Sarvizio svizzars di taratura
Zoughausstrasse 43, 8004 Zurich, Switzsriand e e/ S swiss Calibration Servics
Arcredited by the Swiss Accrediation Servica (SAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Senvice is ong of the signafories bo the EA
Multilateral Agreament for the recognition of caiibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL { NORM xy.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-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:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

= Anlenna Parameters with TSL: The dipole is mounted with the spacer to posiion 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
positionad under the liquid Alled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Retum Loss ensures low
reflacted 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 parametars are used to calculate the
nominal SAR resuit.

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 25%.

Ceriflcate No: DSGHzV2-1280_Jun24 Page 2 of B
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Measurement Conditions

DASY sysiem configuration, as far as ol given on page 1.
DASY Version ' DASY52 | V52.10.4
' Extrapolation Advanced Extrapoiation |
?hllﬂ-ﬂm Modular Flat Phantom V5.0 i
Distance Dipole Center - TSL 10 mm [ with Spacer
Zoom Scan Resolution dx dy=40mm, dz = 1.4mm | Graded Rafio = 1.4 (Z direction)
5260 MHz £ 1 MHz
Freguency 5600 MHz £ 1 MHZ
5800 MHz + 1 MHz ]

Head TSL parameters at 5250 MHz

The following parameaters and calculalions were applied,

Temparature Permittivity Conductivity
Nominal Head TSL paramaters 22_.!] " 369 471 mho/m
Measured Head TSL parameters (220+x02)°C 380468 % 457 mhaim £ 6 %
Head TSL temperature change during test =05°C —_— .
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head T5L Cnfudll]m
SAR measured 100 mW input power 7.93 Whkg

SAR for nominal Head TSL parameaters

mormalized fo 1W

79.3 Wikp £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

normalized o 1W

2.27 Wikg
22.7 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temparature Permittivity | Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho'm !
Measured Head TSL parameters (220 +0.2)"°C B3Ix6% 4,94 mhoim + 6 %
Head TSL temperature change during test =0.5"C — —
SAR result with Head TSL at 5600 MHz
| SAR averaged over 1 cm’ (1.g} of Head TSL | Condition
| SAR measured 100 mvY input power 8.35 Wikg

| SAR for nominal Head TSL paramelers

normalized to 1W

83,3 Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.38 Wikg

SAR for nominal Head TSL paramalers

nammalized to 1W

23.7 Wikg £ 18.5 % (k=2)

Carfificate Noo DSGHZVZ-1280_Jun24

Page 3ofB
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Head TSL parameters at 5800 MHz

The foliowing parameters and calculations were applied.

Tlnmnmrn_ Fermittivity Conductivity
| Nominal Head TSL parameters 20°C 353 527 mhoim |
| Measured Head TSL parameters (220£0.2)°C 35.1 £ 6% 5,15 mha/m £ 6 %
Head TSL temperature change during test <5°C — B —
SAR result with Head TSL at 5800 MHz
| SAR averaged over 1 cm® (1 g) of Head TSL Condition

| SAR measured

100 mW input powar

SAR for nominal Head TSL paramebers

normalized to 1W

8,09 Wikg
BO.7 Wikg  19.9 % (k=2)

?Aﬁwmdmr 10 em® (10 g) of Head TSL
SAR measured

condition

100 mW inpul power

2.29 Wikg

SAR for nominal Head TSL parameters

Coeriicate No: D8GHzV2-1280_Jun24

normalized to 1W

22,8 Wikg £ 19.5 % (k=2)

Page 4 of B




Appendix C )
Priifbericht - Produkte CN25Q1BM 004 A TUVRheinland®

Test Report - Products Page 12 of 31

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

lepeﬂano&. trangformed to feed point 4820 -27i02
Raturm Lass -29.5dBE

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed (o fead point 0602 +1.5j0
Return Loss - 35.7 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point [ 5320+ 4.5)0
Return Loss -25.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.188 ns _|

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding line is direclly connectad 1o the
secand arm of the dipola. The anlarna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order fo improve matching when loaded according fo lhe pesition as explained In the
“Measurement Conditions” paragraph. The SAR data are not affected by this changa. The overall dipole kength is stil
according to the Standard.

Mo excessive force must be applied 1o the dipoke anms, because they might bend or the soldered connectans near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG J

Cartificate Mo: DEGHzVZ-1280_Junz4 Page 5of 8
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DASYS Validation Report for Head TSL
Dhate: 06062024

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1280

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
WHz=

Medium parameters used: £= 5250 MHz; o = 4,57 S/m; &= 36; p = 1000 kg/m”

Medium parameters used: {= 5600 MHz; o =494 S/m; &= 35.3; p= 1000 kpm®,

Medium parameters used: f= 5800 MHz: o = 5.15 $/m; &= 35.1; p= 1000 kg/m’

Phantom section: Flat Section

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

DASBYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39} (@ 5250 MHz, ConvF(5, 5, 5) (@ 5600 MHz,
ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated: 07.03.2024

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

» Electronics: DAE4 Sno01; Calibrated: 22.05.2024

» Phantom: Flat Phantom 5.0 (front); Type: QDOOOP30AA; Serial: 1001
o  DASYSZ 52.10.41535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 7644 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 7.93 Wikg: SAR(10 g) = 2.27 Wikg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 70.5%

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measwrement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 76.25 Vim; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(] )= 8.35 Wikg; SAR(10 g) = 2.38 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =67.7%

Maximum value of SAR (measured) =191 Wikg

Cerificate No; DSGHzV2-1280_Jun24 Pags Gof8
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.03 Vim; Power Drift = (.06 dB

Peak SAR {extrapolated) = 31.7 Wk

SAR(I g) = B.09 Wikeg: SAR(10 g) =229 Wikg

Smallest distance ffom peaks to afl peints 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 18.9 Wikg

5.00

-10.00
-15.00
-20.00

-25.00

0 dB= 19,1 Wkg= 12.81 dBW/kg

Certificate No: DSGHZV2-1280_Jun24 Page T of B
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Impedance Measurement Plot for Head TSL
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Justification for Extended SAR Dipole Calibrations

_ Date of Retum Loss Impedance Delia
LS Measurement (dB) Sl {ohm) johm)
- Jun 06, 2024 -29.50 48.20
e, — 522 059
5250MHz Jun 09, 2025 2796 47 61
Jun 08, 2024 -35.70 50,60
Head 5 -BB8 204
SE00MHz Jun 09, 2025 -3280 48.55
Head Jun 06, 2024 -25.50 53.20 ~
L 678 38
S800MHz Jun 09, 2025 2723 49.54 =

Mate: The retum loss is <-20dB. within 20% of pricr calibration; the impedance is within 5 ohm of pror
calibration. Therefore the verfication results meet the requirement of extended calibration.
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A TUVRheinland®

Calibration me of ___{-':"‘:;"‘h
Schmid & Partner SN
Engineering AG : —
T
Zoughausstauss 1. BOO4 Zurich, Switzariand m

Apcreited by the Siiss Accreditssion Sendes (SAS)
The tiwiss Accreditson Sarvice |8 one of the aignatonas to he EA
MuHistersd Agroamant for the recognifion of callbration carlitiestss

= T Certiticats Ma. | EX-T506_Nov24a
Shanzan |
|
[ CALIBRATION CERTIFICATE
Object EX3DV4 - SN:7508
Caltraton procedureis) QA CAL-01.v10, QA CAL-12.vi0, QA CAL-14.v7, QA CAL-23.vE,
QA CAL-25vE
Calibrafion procadura for dosimetric E-field probes
Callbeaten dabe MNovember 12, 2024

This cafration certficats tocuments he tracsabiity ¥ rafional serdards, wrich raalze e phyeess] wnds of messirerianss (51
The measuremants and fhe uncerisinties with confidence prohabiity are gimee on tha foliowing pages and are part of the cantificare.

Al calibrafiona hense besn corductad in ihe ciosad laboraioey lnclity: amvimnmen inmpatature (22 + 3)°C and humidly < T0%.

Primary Btandards | 0 Cal Dade [Carifcais No.j ‘Bchaduled Calteaton
Powir metor NAP2 | BN 704778 26-Uiar 24 [No. #17-0403604037) WarE
| Power sensor NARP-I51 | SN 105564 224 (No. 21704036} Mar 75 |
OCP DAKAE [waighted] | 5 1248 25-5ep 34 (DOP-DAKIE-1740_Sepad) | Hop-28 |
7] Sr N 24-Eep 24 (OCP-DAKIZ-1018_Sapad) Sag- 24
[ Aeterence 20 d8 Aferusier | SN: CC29kD (20%) T5er 2 (Mo 217-04088) Mar 28
DAEL | SN:6E0 23Feb-24 {No. DAE4-B60_Febdt] Fob 25
| Arerce Probe EXSOVE | 59 790 OF-Jun-2d [No. EX3TH8_Jundd) | dun3s
Saconcary Sandanss | 1D | Check Daie (in hoss) Schedulod Chedt
Power ment CA4 1980 | BN GB4 | FaaT4 | 08-Ror- T8 {In howsa check Jun-24) i Pocs check: Jun-24
Pownr sansar E4412A SN MY TaG80ET | 05-Apr-18 (I Fouse chedk Jun-24) in boume check: Jundd |
Pownr sansor E44124 [ SEBTiEE | DE-Ae-18 (in hewse chech An-24) I Focss chack: Jur-26
%ﬁw HP Bs£aC S LISasazn 700 __EII—AL.Q—BQ hocse chech Jun-24) In Presss ghacke Jur- 25 |
| Wetwork Anabyror EASBEA | SN USAT085ITY 31 Mkar T4 (1 owse check Se-04) | in house chock: Sep-0
HNama Function Synmury
Calitrated by Kredimir Franjit Laboratory Tachnicin
Approved by Svan Kihn Tochnical Manager J. / M

Esind: Meramibar 12, 2024

Thia calbsration cerifests shsl ~ot be roprocuced sscegt In Il wShoul witien apsproval of e |aborasony

Cerfficate No: EX-T508 Novad

Page 10l 8
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Calibration Labo gy S Schwelzarlscher Kalibrlerdianst
' ratary of ""3\_-.5,,"’3__ Service sulsse d'gtalonnage
Schmid & Partner =T € Servizio svizzera di tarsturs
Engineering AG il S Swiss Colibration Serviee
Zoughaussiasse 43, BI04 Zirih, Switzarland L

Accredied by the Swiss Accreditation Sendca (SAS] Accreditation Mo SCS 0108
The: Swiss Accrediiation Service is one of the signatoriss to the EA
Multilsleral Agreament for the recognition of calibration certlficates

Glossary

TSL tlgsue simuiating liguid

NORMx Y,z sengtivity in frog space

ComF senzifivity In TEL / NORMv.Z

ocP diode compression point

CF cress factor |1/duty_cycie) of the RF signal
ABCD modulation depandent linearization parameters

Polarization ¢ o rotation around probe axis

Polarizatian # 1l rofation around an axlg thal is in the plane normal to probe exls {at measurement canter), ie., #=0 18
normil o probe axes

Connector Angle  information used In DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/EEE 62208-1528, "Measurament Procadurs For The Assessment Of Specilic Absorption Rate Of Hurnan Expasure
To Radio Frequency Flalde From Hand-Hald And Body-Warn Wielsss Communization Devices — Parl 1528: Human
Models, Instrumentation And Procedures (Frequency Aange of 4 MHz o 10 GHz)", Cotober 2020,

by KDB 865664, "SAR Measurermant Recuirements for 100 MHz 10 & GHz"

Methods Applied and Interpretation of Parameters:

* NORMx 2. Asseased for E-fisld polarization &= 0 (f = 9008Hz in TEM-call; > 18008MHz; R22 waveguida), NORMx,y.z

are only intermediale values, i.e., the uncertainties of NORMxy.> does not affect the E2-field uncartainty inside TSL {sea

balow ConvF),

NOEM( p2 = NORMy, jo2 * frequency_response (see Froquency Flesponss Chart), This linearization is implemantaed in

DASY4 software wrsions laber than 4.2, The uncertainty of the frequancy responsa i Included in the stated uncertainty of

ComF

DCPy,ya: DCP are numarical linearization parameters assessed based on the dats of power sweap with CW signal. DOP

does mot depend on frequency mor madia

PAR: PAR |5 the Peak 1o Average Rafio thal is not calibrsted bt determined based on the signal characiariztics

Ax .z Bryz; Cxyz; Ox ey VARYZ: A, B, C, D ane numerical Bnearization parameters asssesed based on the data of

powar sweap for spacific modulation signal. The parameters do not depend on frequency ror media. VA Iz the maximuem

cafioration range expressed in AMS voltage across the diode,

Comd and Boundary Effect Parameters: Assessad in llat phantom using E-fisld (or Temperatura Transfer Standard for

f = BOOMHz) &nd inside waveguide using analylical fieid disinibutions based on power measuremants for f > B00MHEZ. Tho

same satups ane used for assesement of the parameters applied for boundary cornpensation (alpha, depth) of which typical

uncestainly values ase given, These paramaters are used In DASY4 software 10 Improve probe accuracy closs 1o the

boundary. The sangitivity i TSL comeapands to MORMY, wr * ConvF whareby the uncertainty comeaponds to that givan far

ConvE. A frequency dependent ConvF is used in DASY version 4.4 and higher which alows exending the validity from

+50 MHz to £100 MHz

Spherleal isotropy (30 deviation from isolropy); In a field of low gradiants realized using a tal phantom axposed by a paich

antenna,

= Sansor Offset: The saneor ofest comesponds fo the offest of virlual massuamant cantar fram the probe tip (on probe axiz).
Mo tolerance requined,

* Connecior Angle: The angle is aseessed using the information galned by detesmening the MOFMY (no uncertainty required),

[

Certficate No: EX-T506_Movd4 Pape 2of 8
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EX3DVd - SN:7506 MNovember 12, 2024

Parameters of Probe: EX3DV4 - SN:7506
Basic Calibration Parameters

Sensor X Sensor¥ |  SensorZ Une (k = 2)
Marm (uii(vim)®) A 0.58 0.62 0.56 +10.1%

DCP (mv) B i 1038 [ 1042 108.4 | aATE |

Calibration Results for Modulation Response

0D | Communication System Name [ B | C oD VR Max | Wax |
dB dBpv dB mv | dev. = Une®
k=2 |
0 | CW K| 0.00 0.00 100 000 1929 | t2.4% | 2.7 |
Y 000 000 | 100 BL 3
2000 o00 | 100 7350 |

The raported uncerfainty of measurament |5 stated as the standard uncertainty of measurement multiplied by the coverage
factor k=2, which lor a normal distribution corresponds to a coverage probability af approsimately 95%.,

A The ueoerisiniies of Norm XY, do nat allect te E2-flaid uncertainty inside T5L (see Page 5)
B Linaarizaticn paramatar uncertainty for midmum specisd field strangth
§ Uncarainty s deermined using the mex. devialion Iram inesr response apphying rectangular distrbution and i5 espressed for the sguans of tha Tedd e,

Cartificate No: EX-7506_Nov24 Page 3ol 9
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EX30N4 - SN:7506

Parameters of Probe: EX3DV4 - SN:7506

Other Probe Parameters
Sensor Arrangement

| Conmactor Angle B

| Mechanical Surface Detection Moda
Optical Surface Detection Mode

| Probe Overall Length

| Probe Body Diameater

MNovember 12, 2024

Triamgular
1 arer|
enabled |

disabled

33T mm

Tip Length

Tio Diameter

Probe Tip to Sensar % Callbration Point

Proba Tip to Sensor Y Calibration Pgint

10mm

amm

25mm |

1mm |

Proba Tip to Sensor Z Calibration Point

Recemmended Measurement Distance from Surface
Hote: Measurement gistance 1rom surlpcs can be increased b 34 mm for an Areg Scan job,

1mm|

1 mm

1.4 mm

Cartificate Mo: EX-TE06_Mov2d

Page 4of 9
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EX30W4 - SN:-T506 Movember 12, 2024

Parameters of Probe: EX3DV4 - SN:7506
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® Relative | Conductivity” | GorvF X | ConvF Y | ConwFZ | Alpha® | Depth® | Unc® |
Permittivity® (Sim) (mm) | (k=2)
| as0 435 0.87 1072 | 1072 | 1072 0.16 190 | +13.3%
[ 780 419 0.88 8,35 9.96 927 | 038 127 | +11.0%
835 45 0.90 212 9.72 305 0.38 127 | +11.0%

500 415 097  gos 058 | a9 0.38 197 | a11.0% |
1450 405 1.20 804 8.56 787 | 037 | 127 | 110w
| imo 40.1 147 7.70 821 | 764 047 127 | +£11.0%
1800 40.0 1.40 7.a7 7.85 731 0.a7 127 | +11.0%
2000 | 400 1.40 727 7.75 721 0.a7 127 | +11.0%
2300 395 167 7.00 747 | 6095 0.38 127 | +11.0%
2450 | 392 1.80 878 7.22 B.73 0.35 127 | +11.0%
2600 39.0 1.96 .70 714 864 036 127 | +11.0%
3500 37.9 291 " san 6.682 5.35 035 127 | +13.1%
3700 a7 alz | 618 | 658 613 | 034 127 | +13.1%
5250 ) PRz 563 6.00 558 | 031 127 | +13.1%
5600 s | 507 526 5.60 522 0.28 127 | +13.1%
| 5800 35.3 527 512 5.45 508 0.28 127 | 4131%

© Frequency walicity abows 300 MHz ol =100MHZ only sgeiies tor DASY w4 asd highar (s8s Page 3|, shee il i restricted to 280 MHz. Tha uncariainty is the
ASS of tho ConvF uncartainty &t caibealion acquanty and Fe unsertainty ke the indicalad fraquency band. Frequenoy valiclty balow 300 MHz &5 110, 25,
40, 50 and PO MHz for CorwF asasasmants al 30, 64, 128, 160 and 220 MHz respectively. Validty of Comd® assessed af 6 MHz b 4-8MHz, and CorwF
appgased at 13 MHz is 310 MHZ. Above 5 GHz Insquancy validity can be exiended fo £110MHz.

F Tha probes ame calbraied using tisswe simulating lquids [TSL) that doviate for ¢ and o by less than 255 bom s (arged valuss [lypically betier than 2900
and are wald lor TEL with deviations of up (o £ 10% | 8AR comection ts apoied.

5 Ajaha'Dagth are delemnined durng calibration. SPEAG warmnts that the remaining deviation e 1o he beurdary stec alter sompansation is sways less
than 1% for frequancies below 3 GHZ and hakoe 4 2% Jor Irequenties belwesn 3= Gk at any dictanos laeger than balf the probe tip diamater tram tha
boundarg

H T stmed unocertainty is the lotad calibration unceriainty (k = 2) of Nom-Com, This s egquivalant 1o he uncenainty component with the symbel CF in

Tatsle 3 ol IECNEEE 8220815362020,

Carfificats No: EX-T506_Mova4 Page 5ot @
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EX30V4 - BN-TS08 MNovamber 12, 2024

Frequency Response of E-Field
(TEM-Call:if110 EXX, Waveguide:R22)

0s

Frequency response (normalized)

[#1:]

o7

0.6

u-ﬁﬁ 200 400 600 SO0 1000 1200 1400 1600 1800 2000 2200 2400 2600

I [MHz]
« TEM Fzz

Uncertainty of Frequency Response of E-field: £8.3% (k=2)

Certificate Mo: EX-7508_Now24 Page Bol 8
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EX3DVY - BM:-TS06

Movembar 12, 2024

Recelving Pattern (¢), # =0°

f=G00MHz, TEM, 0°

f=1800MHz, R22, 0*

0® 8
R e, [ % < X |
136° s 45 v 135 - 45" ¥
7 - | F4 s Z |
7 Tol ol |
18OF '__-__-g.:-_.a:_..'.l-s'. AR 1m g 180" Taatagd ob od ug g
228° < 3p 225 315°
270 270"
0.5
% o R — e T S S
E = G ey L
kL
-0.5
0 & 120 BT 240 ao0 360
Rl [}
100 MHz B00MHz 1800 MHz 2500 MHz

Uncirtalnty of Axial lsotropy Assessment: +0.5% (k=2

Certiticate No: EX-7506_MNovad Page 7ol 8
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EX3DV4 - SN:7506 Movember 12, 2024

Dynamic Range [{SARead)
(TEM call, gy = 1900MHz)

105

105
3 -
- |
5 10
&
i
= 107

107 |

1p2 10! O 10 10#
S8R [miwicm?]
ol compansaled compenseted
- P )
|

g
5 a
w

-1

-2 - : =

1072 w ¢ 1o 102
SAR [mWiem?]
nof compensated compenezted

Unearainty of Linearity Assesament: $0.6% (k=2)

Cartficate No: EH:T_EDE_NMI Page Bol®
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EXI0N4 - SN:TEDE

[Dewlation

[+E:]
0.8

-2
-4
-6

MNovembar 12, 2024

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)

25
xl
2o
3 \
E 15| !
E L1
= .
B 10 .
5 -
| .
gl d
0 10 20 30 40
z[mm]
anahylical measured

Deviation from Isotropy in Liquid
Error (¢, ), 1 =900 MHz

0.8

b

-1

&

180 gog

X {dag|

—_—

g

135

0.5 1
Uncertzinty of Spherical Isotropy Azsessment +2 6% (k=2)

-0E ~06 -04 =02 [] 02 04 0.4

Cartificats No: EX-7508_Nav2d.
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Schmid & Partner Engiresring AG s P e a q

Zeugheussiasse 43, B804 Tutich, Jwilsaiand
Phone +41 44 345 G700, Fax <41 44 24580770
wwwspeRg swss, infadapaag. smss

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit Is & delicate, high precision instrument and requires careful trestment by the user. There ara no
servicaable parls inglde the DAE, Special attentlan shall be given 1o tha following polnis:

Battery Exchange: The battery cover of the DAE4 unil is closed using a screw, ovar tightaning the screw may
cause the threads inside tha DAE 10 wear oul,

Shipping of the DAE: Before shipping the DAE 1o SPEAG for cafibration, remove the batleries and pack the DAE
in an antistatic bag, This antistatic bag shall then be packed nto a larger box or container which protects the DAE
froam impacts during ranspoctaton. The package shall ba marked 1o indicate that & fragile instrument is ingide.

E-Stop Fallures: Touch detaction may ba malfunctioning dus to broken magnets in the E-stop. Rough handing of
tha E-stop may lead to damage of these magnets. Touch and colllsion erfors are ofien causad by dust and din
accumutated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in & non-dusty environment if not used for measurements,

Repair; Minor repairs are performed at no extra cost dunng the calfbraton. However, SPEAG reserves the right to
charge for any repair especiaily if rough unprofessional kandling causad the dafect

DASY Configuration Files: Since the exacl values of the DAE Input resiatences, as measured dunng e
cabbration procedure of 8 DAE unit, ars not uzed by the DASY software, a nominal value of 200 MOhm is givan in
the comesponding configuration file

Iimportant Note:
Warranty and calibration is vold if the DAE unit is disassembled partly or fully by the
|Customer.

Important Note:
Mever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-

stop assembly is allowed by certified SPEAG personnel only and Is part of the
\calibration procedure,

Impartant Nota:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE, Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

TH_EH231006AE DAES . docx 06102022
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Calibration Laboratory of A, AT @ Schwsisracher Kalbrierdienst
Schmid & Partner ;ﬁ% /% P\ @ Service suisse détsionnage
Engineering AG T = ) Servizio svizzero di taratura
Zaugmgumm S 2004 Zurch, Switanrnnd 7 S 4 S Swiss Calioration Servies
Kotk n ¥
heeradiad by the Swiss Accredishon Sarace (BAS) Acereditation Ne.: SCS 0108

Tha Swiss Accreditation Servics s one of the signataries Lo the EA
Multilateral Agreement for the recognition of calibration cartificates

Clent TUV Gertificats No: DAE4-1557_Oct24
Shanrsan -
[CALIBRATION CERTIFICATE |
Cinject DAE4 - SD000 DO4 BN - SN: 1557
Calipration proceduse(s) QA CAL-08.v30 -
Calibration procedure for the dala acquisition electronics (DAE)
Cosbraficn dte: October 08, 2024

This cafilration carilicale docuements the traceabiity 1o nationsl stardards, which realize the physical units of measwaments (51),
The measuremants and the unosrsinties with confidance probabilty & given on the following pages and ate pad of the carilicate.

All calltrations have bean conduciad in the dosed laborstiony facity: ervironment temparaiun (22 + 370 and humidity < 70%,

Calibmgon Equipmint used (MATE crifical b calibration))

Primary Standants oW _ Cal Data [Ganiticata ko) Sehatlod Catication
Woesithileny MLiSrritleer Ty 2001 | &m: 0310278 E7-Aug-24 (Noid054T) hug-25
| Secondary Standards | Check Date (in house) Hohedulad Chack
| Autc DAE Caibration Linil BE UWS 053 AA 1001 23-Jan-24 (in house chack) I hausa chack: Jan-26
Calbrator Box V2.1 SE UMS 005 A4 1002 23-Jan-24 (in house check) I mause check: Jan-25
Narni Function Signates
Calibrated by: Adrian Gehiing Labdratary Tachnician }:LC%’

| Apprensed By Syan Kb Techrica: Manapar

&Y e

Issupad; Oclaber B, 2024
This calibration certificats ahall not be reproduced except in full without written approval of the leboratary

Carificate No: DAE4-1557_Oci24 Page 1 of &
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Cﬂ"hl’ﬂ[iﬂl‘l LHDUI'EIIDT]I' ﬂf ;\I"ll::.:-\l_‘l_‘_:-;;'l"’:,_a ‘."-““‘ '-._:t 5 Sohweizarischar Kslibrierdienst
Schmid & Partner gz Y\ @ Senvice sutsse ¢ étalonnage
Engineering AG % ¥ ' Bervizio svizssra di tarntura
Zeughausstrazse 43, B004 Zurich, Bwitzerland ﬁgﬁ; 5‘\‘ ___L..-'I' 5 Ewiss Calibration Servica
(T I T ai
erracibed by 1he Swiss Aooraditnion Service (SAS) Aceragitation No: SCS 0108

The Swiss Accredltation Service is one of the sghalones to the EA
Muftitataral Agreement for the recognition of cafibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessead for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty.

s  DC Voltage Measuremen! Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremeant.

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

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

s« AD Converer Values with inputs shoried: Values on the internal AD converter
corresponding to zero nput voltage

s (nput Offset Measurement, Output voltage and statistical results over a large number of
Zero voltage measuremeants,

v Input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

*» [Input resistance: Typical value for informaticn: DAE input resistance at the connector,
during internal auto-zercing and during measurement,

» Low Battery Alarm Voltage: Typical value for Information. Below this voltage, a batlery
alarm signal is generatad.

«  Power consumption: Typical value for information. Supply currents in various operating
maodes,

Certiticate Mo: DAE4-1557_Oo24 Page 2 ol &
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DC Voltage Measurement
AT - Comverter Resolution nominal
High Range: 1LSE = GipV, full rangs = -100...+300 mV
Low Rangpa: 1ILSB = g1nY, full range = -1....... +3mY
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
" Calibration Factors X Y z
l_High Range 405,007 + 0.02% (k=2) | 404.694 + 0.02% (k=2) | 404.784 + 0.02% (k=2)
| Low Range 397303 + 1.50% (k=2) | 4.00504 £ 1.50% (k=2) | 3.90087 + 1.50% (k=2)
Connector Angle
| Connector Angle to be used in DASY systam F257%1°

Cartificate Mo: DAE4-1557_Ocl24 Page 3ol 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range | Reading (pV) Difference (V) Error (%)
Channel X + Input 19959864 242 0,00
Channel X + Input 2000422 133 0,01
Channel X - Input ~19998.60 345 002
Channel ¥ + Input 199887.78 1.71 0.00
Channel ¥ + Input 20002.60 -0.05 -0.040
Channal ¥ - Input 2000253 -0.09 0.00
ChannelZ  +Input 190997 83 1.48 000 |
Channel Z + Inpurt 20000.83 -1.78 -0.01
Channel Z = Input -20002.41 0.05 =0.00
Low Range Reading (uV) Difference (V) Errar (%)
Channel X + Input 200116 -0.00 -0.00
Channel X + Input 202.26 0.87 0.48
Channel X - Input 197,33 1.15 -0.58
Channel Y + Imput 2001.07 =002 -0.00
Channel Y  +Input 200,67 0.43 024 |
Channel ¥ - Input =1949.11 -0.64 0.32
Hﬂnnll Z + Input 2001.03 -0.09 -0.00
Channel £ + Input 200.51 =0.64 -r.32
Channel £ = It -188.71 =1.07 | 0.54 B
2. Common mode sensitivity
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring fime: 3 sac
Common mode High Range Low Range
Input Voltage (m\y) Average Reading (LV) Average Reading (pV)
Channel X 200 0.08 212
= 200 452 2.85
Channel ¥ 200 4,23 4.10
- 200 -5,11 -5.78
Channel Z 200 284 2.83
L - 200 -5.20 , -5.31
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (u¥) | Channel Z (uV)
Channel X 200 . =1.30 -1.62
Channel ¥ 200 572 0.28
Channel Z 200 10.64 2.33 |
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4, AD-Converter Values with inputs shorted
DASY measuremant paramelers: Auto Zero Time: 3 sec; Measuring lime: 3 56¢

High Range {LSE) Low Range (LSB)
Channel X 15603 16236
Channel ¥ 15752 14465
_channnl z 16034 16152

5. Input Offset Measurement

DASY measurement parameters: Auto Zaro Time: 3 $ec; Measuring time: 3 sec

Input 10MG
Average (uv) min. Offset (u¥) | max. Offtset (uV) Gl ?:::'th"
Channel X .84 022 1,36 0.23
Channel ¥ -1.85 347 147 0.33
Channel Z 219 -3.07 -1.00 0,41
6. Input Offset Current
Mominal Input circuitry offset curment on all channels: <2584
7. Input Resistance (Typical values for information)
' Zeroing (kOhrm) Measuring (WOhm)
Channel X 200 200
Channel ¥ 200 200 ,
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for informaticn)
Typical values Alarm Level (VDC)
| Supply (+ Vec) +7.9
| Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values | Switched off (ma) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +B +14
Supply (- Vec) —0.01 -8 -4
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