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EXECUTIVE SUMMARY

The wireless devices described within this report are compliant with the exemption criteria related to human exposure to
electromagnetic fields laid out in FCC CFR Title 47 Part 1.1307.
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1 Report Summary

11 Report Modification Record

&)

Alterations and additions to this report will be issued to the holders of each copy in the form of a
complete document.

Issue

Description of Change

Date of Issue

1

First Issue

09 June 2026

1.2 Introduction

Applicant

Manufacturer

Model Number(s)

Hardware Version(s)

Specification/Issue/Date

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc

Apple Inc

A3590

REV1.0

FCC 47 CFR Part 1.1307: 2024

o KDB 447498 D04 vO1
e FCC 47 CFR Part 2.1091: 2024
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1.3 Brief Summary of Results

The wireless devices described within this report are compliant with the exemption criteria related
to human exposure to electromagnetic fields laid out in FCC CFR Title 47 Part 1.1307 for both
general public and worker/occupational exposures for a separation distance of greater than 20 cm.

The calculations shown in this report were made in accordance with the procedures specified in the
applied test specification(s).
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1.4 Application Form
1.5 Product Information

1.5.1 Technical Description
The equipment under test (EUT) was a desktop computer.
1.5.2 Transmitter Description

The following radio access technologies and frequency bands are supported by the equipment

under test.
Radio Access Technology Frequency g/lrlggﬂgrr:;y gz?grtcé’eo(iver Duty Cycle
Band (MHz) (MHz) (dBm) (%)
Bluetooth (SISO) Core 0 2400-2483.5 2402 18.25 100
Bluetooth (SISO) Core 1 2400-2483.5 2402 18.25 100
Bluetooth (SISO) Core 2 2400-2483.5 2402 13.00 100
Bluetooth (2x2 (MIMO) Core 0 and Core 1 2400-2483.5 2402 21.25 100
Thread (SISO) Core 0 2400-2483.5 2405 21.00 100
Thread (SISO) Core 1 2400-2483.5 2405 21.00 100
Thread (SISO) Core 2 2400-2483.5 2405 12.00 100
2.4 GHz WLAN (SISO) Core 0 2400-2483.5 2412 22.00 100
2.4 GHz WLAN (SISO) Core 1 2400-2483.5 2412 22.00 100
2.4 GHz WLAN (2x2 MIMO) Core 0 and Core 1 2400-2483.5 2412 25.00 100
5 GHz WLAN (SISO) Core 0 5150-5850 5162 20.50 100
5 GHz WLAN (SISO) Core 1 5150-5850 5162 20.50 100
5 GHz WLAN (2x2 MIMO) Core 0 and Core 1 5150-5850 5162 23.50 100
6 GHz WLAN (SISO) Core 0 5925-7125 6106 19.50 100
6 GHz WLAN (SISO) Core 1 5925-7125 6106 19.50 100
6 GHz WLAN (2x2 MIMO) Core 0 and Core 1 5925-7125 6106 22.50 100
Narrowband U-NII-1 Core 0 5150-5250 5162 13.00 100
Narrowband U-NII-1 Core 1 5150-5250 5162 13.00 100
Narrowband U-NII-1 Core 0 and Core 1 5150-5250 5162 15.00 100
Narrowband U-NII-3 Core 0 5725-5850 5733 19.00 100
Narrowband U-NII-3 Core 1 5725-5850 5733 19.00 100
Narrowband U-NII-3 Core 0 and Core 1 5725-5850 5733 22.00 100
Narrowband U-NII-5 Core 0 5925-6425 6106 -2.75 100
Narrowband U-NII-5 Core 1 5925-6425 6106 -3.50 100
Narrowband U-NII-5 Core 0 and Core 1 5925-6425 6106 -6.25 100

Table 2 - Transmitter Description - FCC

Note: Transmitter power includes upper bounds of uncertainty therefore maximum values are used.
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1.5.3 Antenna Description

The following antennas are supported by the equipment under test.

Minimum
Radio Access Technology Antenna Model g;er? dU((el\r/]If-Iyz) (C(;“a?"lr; g;ﬁ::\iion
(cm)
Duetootn / Thread /24 GHz WLAN = | nverted F Antenna 2400-24835 | 2.6 20.1
Buetooth /[ Thread /24 GHz WLAN = | panar Inverted F Antenna | 2400-2483.5 | 2.6 20.1
puetooth / Thread /2.4 GHz WLAN =1 Inverted F Antenna 240024835 | 2.0 20.1
5 GHz WLAN — Core 0 Inverted F Antenna 5150-5850 5.3 201
5 GHz WLAN - Core 1 Planar Inverted F Antenna 5150-5850 6.2 20.1
6 GHz WLAN — Core 0 Inverted F Antenna 5925-7125 5.3 201
6 GHz WLAN — Core 1 Planar Inverted F Antenna 5925-7125 4.7 20.1
NB UNII-1 Core 0 Inverted F Antenna 5150-5250 5.2 201
NB UNII-1 Core 1 Planar Inverted F Antenna 5150-5250 6.0 20.1
NB UNII-3 Core 0 Inverted F Antenna 5725-5850 3.9 20.1
NB UNII-3 Core 1 Planar Inverted F Antenna 5725-5850 3.8 201
NB UNII-5 Core 0 Inverted F Antenna 5925-6425 5.3 20.1
NB UNII-5 Core 1 Planar Inverted F Antenna 5925-6425 4.4 20.1

Table 3 - Antenna Description
In the case of more than one type of antenna being supported by the equipment, the calculation is
based on the maximum of the antenna gains. If other antennas can be used that have greater
gains, the minimum separation distances will need to be recalculated.

Note: Antenna gain includes upper bounds of uncertainty therefore maximum values are used.
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1.5.4 Equipment Configuration

The device supports the following modes:-

- Bluetooth can operate in SISO modes on Core 0, 1, 2 & MIMO modes on Core 0 & 1
- Thread can operate in SISO modes on Core 0, 1, 2

- WLAN can operate in SISO modes on Core 0, 1 & MIMO modes on Core 0 & 1

- NB can operate in SISO modes on Core 0, 1 & MIMO modes on Core 0 & 1

The device supports simultaneous operation in the following modes:
- Bluetooth or Thread and 2.4 GHz / 5 GHz / 6 GHz WLAN
- NB and 2.4 GHz WLAN

Worst case configurations for simultaneous transmission were identified as;

Combination 1
- Bluetooth 2x2 (MIMO) Core 0 and Core 1 + 6 GHz WLAN 2x2 (MIMO) Core 0 and Core 1

Combination 2
- 2.4 GHz WLAN 2x2 (MIMO) Core 0 and Core 1 + NB U-NII-3 Core 0 and Core 1

COMMERCIAL-IN-CONFIDENCE Page 6 of 14
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1.6 Test Location

TUV SUD conducted the following tests at our Octagon House Test Laboratory.

Test Name Name of Engineer(s) Accreditation

Exposure Assessment Steve Marshall UKAS

Table 4
Office Address:

TUV SUD
Octagon House
Concorde Way
Fareham
Hampshire
PO15 5RL
United Kingdom
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2 Assessment Details

21 Single RF Source Options for Determination of Exemption

Option Reference RF Exposure Test Exemptions for Single Source
A FCC The available maximum time averaged power is no more than 1 mW, regardless of
(1-mW Test 1.1307(b)(3)(i)(A) separation distance.
Exemption)
B FCC The available maximum timeaveraged power or effective radiated power (ERP),
(SAR-Based 1.1307(b)(3)(i)(B) whichever is greater, is less than or equal to the threshold Pth (mW) described in
Exemption) the following formula. This method shall only be used at separation distances (cm)

from 0.5 centimeters to 40 centimeters and at frequencies from 0.3 GHz to 6 GHz

(inclusive). Pth is given by:

ERPyy e fel f200em)*  d = 20em
P AW = [
3 — 20am < d = 40 em
Whiere
p=—| p— Y and fis in GHs;
r=—logs .‘.l:'H.l-';_.,l_m‘,'T} and fis in GHz;
and
2040F 03 GHz = f = 1.5 GHr
ERPag oy (W) = {
A0 15 GHz = f = 6 GHz
o = the separation distanoe (cmij;

C FCC Or using Table 1 and the minimum separation distance (R in meters) from the
(MPE-Based 1.1307(b)(3)(i)(C) body of a nearby person for the frequency (f in MHz) at which the source operates,
Exemption) the ERP (watts) is no more than the calculated value prescribed for that frequency.

For the exemption in Table 1 to apply, R must be at least A/21T, where A is the free-
space operating wavelength in meters. If the ERP of a single RF source is not
easily obtained, then the available maximum time-averaged power may be used in
lieu of ERP if the physical dimensions of the radiating structure(s) do not exceed
the electrical length of A/4 or if the antenna gain is less than that of a half-wave
dipole (1.64 linear value).

TasLe 1 To §1.1307(b)(3)(i}(C)—SINGLE RF
SOURCES SUBIECT TO ROUTINE ENVIRON-
MENTAL EVALUATION

COMMERCIAL-IN-CONFIDENCE

Eﬁqﬁﬁe Threshold ERP
) I”H.ZII (watts)

0.3=1.34 1,920 A2,

1.34-30 . 3,450 AT,

S0=300 ....eereees 3,83 A2,

A00=1.500 ... 00128 R
1,500~100, 000 .. 19.2R%,

Table 5
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2.2

Multiple RF Sources Options for Determination of Exemption

Simultaneous
Transmission
with both
SAR-based
and MPE-
Based Test
Exemptions

1.1307(b)(3)(ii)(B)

Option Reference

A FCC The available maximum time averaged power of each source is no more than 1

1-mW Test 1.1307(b)(3)(ii)(A) mW and there is a separation distance of two centimeters between any portion of a

Exemption for radiating structure operating and the nearest portion of any other radiating

Multiple structure in the same device, except if the sum of multiple sources is less than 1

Sources mW during the time-averaging period, in which case they may be treated as a
single source (separation is not required). This exemption may not be used in
conjunction with other exemption criteria other than those is paragraph (b)(3)(i)(A)
of this section. Medical implant devices may only use this exemption and that in
paragraph (b)(3)(I)(A).

B FCC In the case of fixed RF sources operating in the same time-averaging period, or of

multiple mobile or portable RF sources within a device operating in the same time
averaging period, if the sum of the fractional contributions to the applicable
thresholds is less than or equal to 1 as indicated in the following equation.

i B . ERF; . Eraluated, .
= Piwy &= ERFyy — Exposure Limit), =
i= I= =

COMMERCIAL-IN-CONFIDENCE
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23

2.31

The frequencies shown in the tables below have been chosen based on the lowest possible frequency that the EUT can transmit.

Individual Antenna Port Exposure Results

Single Source Calculation of Exposure at Specified Separation Distance FCC 1.1307(b)(3)(i)(B) ‘Option B’ (SAR Based Exemption)

Core 0 and Core 1

RAT Frequency | Conducted Duty Time Antenna | Maximum Maximum Minimum th (mW) Greater of Max | 1.1307(b)(3)()(B)
(MHz) Power Cycle % | Average Gain Power Power (ERP) | Antennato 1.1307 time averaged Exemption
Output mW Conducted Ratio (EIRP) mW User b)(3)(i)(B) | conducted (Yes/No)
Power mW Separation power or ERP? (300 MHz to 6
Output mW Distance mWw GHz. 0.5 cm to 40

(mm) cm)

Bluetooth (SISO) Core 0 2402 66.83 100 66.83 1.82 121.62 74.16 201 3060.0 74.16 Yes

Bluetooth (SISO) Core 1 2402 66.83 100 66.83 1.82 121.62 74.16 201 3060.0 74.16 Yes

Bluetooth (SISO) Core 2 2402 19.95 100 19.95 1.58 31.62 19.28 201 3060.0 19.95 Yes

Bluetooth (2x2 (MIMO) Core 0| 5, 133.35 100 133.35 182 | 24266 | 147.96 201 3060.0 | 147.96 Yes

and Core 1

Thread (SISO) Core 0 2405 125.89 100 125.89 1.82 229.09 139.69 201 3060.0 139.69 Yes

Thread (SISO) Core 1 2405 125.89 100 125.89 1.82 229.09 139.69 201 3060.0 139.69 Yes

Thread (SISO) Core 2 2405 15.85 100 15.85 1.58 25.12 15.32 201 3060.0 15.85 Yes

2.4 GHz WLAN (SISO) Core 0 | 2412 158.49 100 158.49 1.82 288.40 175.86 201 3060.0 175.86 Yes

2.4 GHz WLAN (SISO) Core 1 | 2412 158.49 100 158.49 1.82 288.40 175.86 201 3060.0 175.86 Yes

2.4 GHz WLAN (2x2 MIMO) 2412 316.23 100 316.23 1.82 575.44 350.88 201 3060.0 350.88 Yes

Core 0 and Core 1

5 GHz WLAN (SISO) Core 0 5162 112.20 100 112.20 3.39 380.19 231.82 201 3060.0 231.82 Yes

5 GHz WLAN (SISO) Core 1 5162 112.20 100 112.20 417 467.74 285.20 201 3060.0 285.20 Yes

5 GHz WLAN (2x2 MIMO) 5162 223.87 100 | 223.87 417 | 93325 | 569.06 201 3060.0 | 569.06 Yes

COMMERCIAL-IN-CONFIDENCE

Page 10 of 14




Document 75966523-46 Issue: 01
COMMERCIAL-IN-CONFIDENCE

and Core 1

RAT Frequency | Conducted Duty Time Antenna | Maximum | Maximum Minimum Pth (mW) Greater of Max | 1.1307(b)(3)(i)(B)
(MHz) Power Cycle % | Average Gain Power Power (ERP) | Antennato 1307 time averaged Exemption
Output mW Conducted Ratio (EIRP) mW User b)(3)(i)(B) [ conducted (Yes/No)
Power mW Separation power or ERP? (300 MHz to 6
Output mW Distance mwW GHz 0.5 cm to 40
(mm) cm)
Narrowband U-NII-1 Core 0 5162 19.95 100 19.95 3.31 66.07 40.29 201 3060.0 40.29 Yes
Narrowband U-NII-1 Core 1 5162 19.95 100 19.95 3.98 79.43 48.43 201 3060.0 48.43 Yes
Narrowband U-NIl-1 Core 0| 544, 31.62 100 | 31.62 398 | 12589 | 7676 201 3060.0 | 76.76 Yes
and Core 1
Narrowband U-NII-3 Core 0 5733 79.43 100 79.43 245 194.98 118.89 201 3060.0 118.89 Yes
Narrowband U-NII-3 Core 1 5733 79.43 100 79.43 2.40 190.55 116.19 201 3060.0 116.19 Yes
Narrowband U-NII-3 Core 0| 5734 158.49 100 | 15849 | 245 |389.05 |23722 | 201 30600 | 237.22 Yes

Table 7 - Transmitter Result

The calculations show that the individual transmitters comply with FCC 1.1307(b)(3)(i)(B) SAR-based exemption at a minimum distance of 201

mm.

COMMERCIAL-IN-CONFIDENCE
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2.3.2 Single Source Calculation of Exposure at Specified Separation Distance FCC 1.1307(b)(3)(i)(C) ‘Option C’ (MPE Based Exemption)

RAT Frequency | Conducted Duty [ Time Antenna | Maximum Maximum | Minimum Actual Threshold 1.1307(b)(3)(i)(C)
(MHz) Power Cycle | Average Gain Power Power separation Distance ERP (mW) Exemption (Yes/No)
Output (mW) | % Conducted Ratio (EIRP) mW (ERP)mW | distance for (mm) (300 kHz to 100 GHz)
Power MPE
Output (mW) evaluation M2
mmm
6 GHz WLAN (SISO) Core 0 6106 89.13 100 89.13 3.39 302.00 184.14 7.82 201 775.70 Yes
6 GHz WLAN (SISO) Core 1 6106 89.13 100 89.13 2.95 263.03 160.38 7.82 201 775.70 Yes
6 GHz WLAN (2x2 MIMO) Core | 64¢ 177.83 100 | 17783 339 | 60256 36741 | 782 201 775.10 Yes
0 and Core 1
Narrowband U-NII-5 Core 0 6106 0.53 100 0.53 3.39 1.80 1.10 7.82 201 775.70 Yes
Narrowband U-NII-5 Core 1 6106 0.45 100 0.45 275 1.23 0.75 7.82 201 775.70 Yes
Narrowband U-NIkS Core 0and | 610g 0.24 100 | 024 339 | 080 049 7.82 201 775.70 Yes

Table 8 - Transmitter Result

The calculations show that the individual transmitters comply with FCC 1.1307(b)(3)(i)(C) MPE-based exception at a minimum distance of 201
mm.
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&)

24 Combined Antenna Port RF Exposure Results FCC 1.1307(b)(3)(ii)(B) SAR / MPE Exemption
241 Combination 1 - Bluetooth 2x2 (MIMO) Core 0 and Core 1 + 6 GHz WLAN 2x2 (MIMO) Core 0 and Core 1
RAT Frequency Conducted Duty Time Average | Antenna Maximum Maximum Test ERPj / Sum of the fractional
(MHz) Power Output Cycle Conducted Gain Ratio | Power Power Separation ERPth,j <or> | contributions to the
mwW % Power Output (EIRP) mW (ERP) mwW Distance Pi/ Pth applicable thresholds is
mw (mm) less than or equal to 1.
Compliant? (Yes/No)

Bluetooth (2x2

(MIMO) Core 0 2402 133.35 100 133.35 1.82 242.66 147.96 201 0.04835

and Core 1

6 GHz WLAN (2x2

MIMO) Core 0 and | 6106 177.83 100 177.83 3.39 602.56 367.41 201 0.47366

Core 1

Calculated RF exposure level at minimum compliance boundary of 0.201 m as a fraction of the limit 0.52201 Yes

Table 9 - Transmitter Result

The calculations show that the multiple transmitters comply with FCC 1.1307(b)(3)(ii)(B) summation-based exemption.

COMMERCIAL-IN-CONFIDENCE
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24.2 Combination 2 - 2.4 GHz WLAN 2x2 (MIMO) Core 0 and Core 1 + NB U-NII-3 Core 0 and Core 1
RAT Frequency Conducted Duty Time Average | Antenna Maximum Maximum Test ERPj / Sum of the fractional
(MHz) Power Output Cycle Conducted Gain Ratio | Power Power Separation ERPth,j <or> | contributions to the
mwW % Power Output (EIRP) mwW (ERP) mwW Distance Pi/ Pth applicable thresholds is
mwW (mm) less than or equal to 1.
Compliant? (Yes/No)
2.4 GHz WLAN
(2x2 MIMO) Core 2412 316.23 100 316.23 1.82 575.44 350.88 201 0.11467
0 and Core 1
Narrowband U-
NII-3 Core 0 and 5733 158.49 100 158.49 2.45 389.05 237.22 201 0.07752
Core 1
Calculated RF exposure level at minimum compliance boundary of 0.201 m as a fraction of the limit | 0.19219 Yes

Table 10 - Transmitter Result

The calculations show that the multiple transmitters comply with FCC 1.1307(b)(3)(ii)(B) summation-based exemption
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