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1. Attestation of Test Results

Applicant Name APPLE INC.
FCCID BCG-E8948A
Model Name A3260

Applicable Standards

Published RF exposure KDB procedures

IEEE Std 1528-2013

Exposure Category

SAR Limits (W/Kg)

Peak Spatial-Average
(1g of tissue)

Extremities (hands, wrists, ankles, etc.)

(10g of tissue)

General population /

1.6

4

Uncontrolled exposure

Equipment Class - Highest Reported SAR (W/kg)

RF Exposure Conditions

PCE TNE CBE DTS NIl 6CD DSS DXX
Head 1.190 1.186 1.177 1.174 0.045 0.044 1.186 N/A
Body-worn (Dist.= 5 mm) 1.189 0.848 1.162 0.958 1.184 0.957 0.736 N/A
Hotspot (Dist.= 5 mm) 1.189 1.135 1.183 0.958 1.184 0.957 0.797 N/A
Extremities (Dist.= 0 mm) N/A 2.719 N/A N/A N/A N/A N/A 0.000
Head 1.579 1.431 1.582 1.582 1.582 1.582 1.582 N/A
Simultaneous Body-worn 1.584 1.581 1.560 1.581 1.581 1.581 1.581 N/A
X Hotspot 1597 = 1597 1597 1597 1597 | 1597 1597 N/A
Extremities N/A 2.719 N/A N/A N/A N/A N/A 2.719
Radiofrequency (RF) Radiation Exposure (above 6GHz)
Exposure Category Uncontrol Occupational/controlled

(mW/cm? over 4 cm?) 30 min average (mW/cm? over 4 cm?) 6 min average

General population /

Uncontrolled exposure 1.0 8]
PD Result 0.683
Date Tested 4/16/2025 to 7/28/2025

Test Results

Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the above standards. The
test results show that the equipment tested can demonstrate compliance with the requirements as documented in this report.

This report contains data provided by the customer which can impact the validity of results. UL Verification Services Inc. is only
responsible for the validity of results after the integration of the data provided by the customer.

The results documented in this report apply only to the tested sample, under the conditions and modes of operation as described
herein. It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with identical
electrical and mechanical components. All samples tested were in good operating condition throughout the entire test program.
Measurement Uncertainties are published for informational purposes only and were not considered unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc. and all revisions are noted in
the revisions section. Any alteration of this document not carried out by UL Verification Services Inc. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification, approval, or endorsement by A2LA,
NIST, or any agency of the U.S. Government, or any agency of the U.S. government.

Approved & Released By:

o &

Prepared By:

Devin Chang
Senior Test Engineer

AJ Newcomer
Laboratory Engineer

UL Verification Services Inc. UL Verification Services Inc.
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2. 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:

SAR

248227 D01 802.11 Wi-Fi SAR v02r02

447498 D01 General RF Exposure Guidance v06
447498 D03 Supplement C Cross-Reference v01
648474 D04 Handset SAR v01r03

865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
865664 D02 RF Exposure Reporting v01r02

941225 D01 3G SAR Procedures v03r01

941225 D05 SAR for LTE Devices v02r05

941225 DO5A LTE Rel.10 KDB Inquiry Sheet v01r02
941225 D06 Hotspot Mode v02r01

941225 D07 UMPC Mini Tablet v01r02

0O O 0O O 0O 0O 0o o0 O O o

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

TCB workshop October 2014; RF Exposure Procedures (Other LTE Considerations)
TCB workshop April 2015; RF Exposure Procedures (Overlapping LTE Bands)

TCB workshop October 2015; RF Exposure Procedures (KDB 941225 D0O5A)

TCB workshop April 2016; RF Exposure Procedures (LTE Carrier Aggregation for DL)
TCB workshop October 2016; RF Exposure Procedures (LTE Carrier Aggregation for UL)
TCB workshop October 2016; RF Exposure Procedures (Bluetooth Duty Factor)

TCB workshop October 2016; RF Exposure Procedures (DUT Holder Perturbations)
TCB workshop May 2017; RF Exposure Procedures (Broadband Liquid Above 3 GHz)
TCB workshop May 2017; RF Exposure Procedures (LTE Band 41 Power Class 2)

TCB workshop November 2017; RF Exposure Procedures (LTE UL/DL Carrier Aggregation SAR)
TCB workshop April 2018; RF Exposure Procedures (LTE DL CA SAR Test Exclusion)

TCB workshop October 2018; RF Exposure Procedures (LTE Inter-Band Uplink Carrier Aggregation —
Interim Procedures)

TCB workshop April 2019; RF Exposure Procedures (802.11ax SAR Testing)

o TCB workshop November 2019; RF Exposure Policy Updates (5G NR FR1 NSA EN-DCUE SAR
Evaluations)

TCB workshop October 2020; 5G and RF Exposure Procedures (U-NII 6-7 GHz SAR Testing)

TCB workshop April 2021; RF Exposure Procedures (Remarks on Test Reductions via Data Referencing
for Closely Related Products)

O O 0 O 0O O O 0o O O

o TCB workshop April 2022; RF Exposure Procedures (Sum-Peak Location Separation Ratio)
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PD

O O O O O O O

o O O O O O

447498 D01 General RF Exposure Guidance v06

865664 D02 RF Exposure Reporting v01r02

388624 D02 Pre-Approval Guidance List v18r05

248227 D01 802.11 Wi-Fi SAR v02r02

SPEAG DASY8 System Handbook; part 4 DASY8 Module mmWave

SPEAG DASY8 Application Note: SAR, APD & PD at 6 — 10 GHz (Version 5), April 2022

IEC/IEEE 63195-1:2022 Assessment of power density of human exposure to radio frequency fields from
wireless devices in close proximity to the head and body (frequency range of 6 GHz to 300 GHz) - Part 1:
Measurement procedure

TCB workshop November 2017; RF Exposure Procedures (Power Density Evaluation)

TCB workshop October 2018; RF Exposure Procedures (Millimeter Wave Assessment)

TCB workshop April 2019; RF Exposure Procedures (Millimeter Wave RF Exposure Evaluation)

TCB workshop November 2019; RF Exposure Procedures (Millimeter Wave Scan Requirements)

TCB workshop October 2020; RF Exposure Procedures (U NIl 6-7 GHz RF Exposure)

TCB workshop October 2022; RF Exposure Policies and Procedures (f-above-6 GHz Portable Devices)

3. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at

47173 Benicia Street 47266 Benicia Street

SAR Labs A to | SAR Labs 1 to 26

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05

The Test Lab Conformity Assessment Body Identifier (CABID)

Location CABID Company Number
47173 Benicia Street, Fremont, CA, 94538 UNITED STATES
US0104 2324A
47266 Benicia Street, Fremont, CA, 94538 UNITED STATES
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4. SAR Measurement System & Test Equipment
4.1. SAR Measurement System

The DASY system used for performing compliance tests consists of the following items:
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e A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for
accommodating the data acquisition electronics (DAE).

e Anisotropic Field probe optimized and calibrated for the targeted measurement.

¢ A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

e The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital
communication to the DAE. To use optical surface detection, a special version of the EOC is required. The
EOC signal is transmitted to the measurement server.

e The function of the measurement server is to perform the time critical tasks such as signal filtering, control of

the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.

A computer running Win10 and the DASY6/8" software.

Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.

The phantom, the device holder, and other accessories according to the targeted measurement.

' DASY6/8 software used: DASY6.16.2 or DASY8.16.2 and older generations.
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4.2. SAR Scan Procedures

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The minimum distance of probe sensors to surface determines the closest
measurement point to phantom surface. The minimum distance of probe sensors to surface is 2.1 mm. This distance
cannot be smaller than the distance of sensor calibration points to probe tip as defined in the probe properties.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find
the maximum locations even in relatively coarse grids. When an Area Scan has measured all reachable points, it
computes the field maximal found in the scanned area, within a range of the global maximum. The range (in dB) is
specified in the standards for compliance testing. For example, a 2 dB range is required in IEC/IEEE 62209-1528,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan). If only
one Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference. For cases where
multiple maximums are detected, the number of Zoom Scans has to be increased accordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

\ <3 GHz ] >3 GHz
Maximum distance from closest measurement point _ g
S o R R O S+ 1 mm e0eIn(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° + 1° 20° 4 |
- - S < 2 -
surface normal at the measurement location
<2GHz: <15 mm 3-4GHz <12 mm
2-3GHz: < 12 mm 4 -6 GHz: < 10 mm

When the x or y dimension of the test device. in the
measurement plane orientation. 1s smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.

Maximum area scan spatial resolution: AX 4o AYapen
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1 g and 10
g of simulated tissue. The Zoom Scan measures points (refer to table below) within a cube whose base faces are
centered on the maxima found in a preceding area scan job within the same procedure. When the measurement is
done, the Zoom Scan evaluates the averaged SAR for 1 g and 10 g and displays these values next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

=<3 GHz =3 GHz
Maxi al luti ]| A A <2 GHz: <=8 mm 3—4GHZ:£511].111‘
Jaximum zoom scan spatial resolutionf AXz,om. AV . .
! Zoom: £Zoom 2 -3 GHz: <5 mm 4—-6 GHz: <4 mm
3—-4GHz: <=4 mm
uniform grid: AZzgen(1) < 5 mm 4 -5 GHz: =3 mm

5—-6GHz: =2 mm

Maximum zoom scan AZzoom(1): Detween 3-4GHz: =3 mm
spatial resolution. 1¥ two points closest <4 1mm 4-5GHz: <2.5mm
normal to phantom to phantom surface 5_6GHz: <2 mm
surface graded
grid

AZz, om(n} 1):

between subsequent < 1.5-AZzgom(n-1)

points

3—4 GHz: =28 mm

XV.Z =30 mm 4—-5GHz: =25 mm

5—-6 GHz: =22 mm

Minimum zoom scan
volume

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.
" When zoom scan is required and the reporfed SAR from the area scan based 1-g SAR estimation procedures of
KDB 447498 is = 1.4 W/kg. < 8§ mm, < 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field
difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to

monitor the power drift of the device under test within a batch process. The measurement procedure is the same as
Step 1.
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4.3. PD Measurement Procedures

4.3.1. System Verification Scan Procedures

DASY8 Module mmWave supports “6G Scan”, a fine resolution scan performed on two different planes which is
used to reconstruct the E- and H-fields as well as the power density; the average power density is derived from this
measurement.

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The minimum distance of probe sensors to surface determines the closest
measurement point to devise under test.

Step 2: 5G Scan

The steps in the X, Y, and Z directions are specified in terms of fractions of the signal wavelength, lambda. Area
Scan Parameters extracted from SPEAG DASY8 System Handbook; part 4 DASY8 Module mmWave.

Recommended settings for measurement of verification sources

[ Trequency | Grid I‘ Grid extent X, Y | Measurement
[GHz| step [ points
\ \
10 0.125 (‘) G0 1060 INx18
wy,
- PR
a0 (.25 ( : ) ‘ 60/ 60 26+ 26
i -
15 0.25 {) 12742 28 % 28
1
E A X 5
(1] ),25 ( 71 ) ‘ 32.5/32.5 28258
A
9N 0.25 ( 2 ) 3030 A8 x 38

The minimum distance of probe sensors to the verification source surface, horn antenna, is 10 mm for 10 GHz and
5.55mm for 30 GHz and above.

Step 3: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field
difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to
monitor the power drift of the device under test within a batch process. The measurement procedure is the same as
Step 1.

When the drift is larger than + 5 %, test is repeated from step1.

4.3.2. Scan Procedures

Step 1: Power Reference Measurement

Same as System Verification Scan Procedures step 1.
Step 2: 5G Scan

Same as System Verification Scan Procedures step 2. But measurement area is defined based on TCB work shop
April 2019, “A sufficiently large measurement region and proper measurement spatial resolution are required to
maintain field reconstruction accuracy”.

—Fields at the measurement region boundary should be ~20-30 dB below the peaks
Step 3: Power drift measurement
Same as System Verification Scan Procedures step 3.

When the drift is smaller than £ 5 %, it is considered in the uncertainty budget if drifts larger than 5%, uncertainty is
re-calculated.
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4.3.3. Test Equipment

The measuring equipment used to perform the tests documented in this report has been calibrated in accordance
with the manufacturers’ recommendations and is traceable to recognized national standards.

Dielectric Property Measurements

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
S-Parameter Network Analyzer Rohde & Schwarz ZNLE6 171919 2/28/2026
Dielectric Probe kit SPEAG DAK-3.5 Probe 1087 9/4/2025
Shorting Block SPEAG DAK-3.5 Short TO59 N/A
Thermometer Fisher Scientific Traceable 240054866 1/31/2026
Dielectric Probe kit SPEAG DAK-12 Probe 167145 1/31/2026
Shorting Block SPEAG DAK-12 Short 167145 1/31/2026
Vector Network Analyzer Copper Mountain Tech R140N 21130078 1/1/2026
Dielectric Probe kit SPEAG DAK-3.5 1103 2/10/2026
Shorting Block SPEAG DAK-3.5 Short SM DAK 200 BA 2/28/2026
Thermometer Fisher Scientific Traceable 240029160 1/31/2026
S-Parameter Network Analyzer Rohde & Schwarz ZNLEG6 P3.0012K56-101274- 2/28/2026
Dielectric Probe kit SPEAG DAK-3.5 1082 4/14/2026
Shorting Block SPEAG DAK-3.5 Short SM DAK 200 BA 4/14/2026
Thermometer Fisher Scientific Traceable 240029257 1/31/2026
System Check
Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Signal Generator R&S SMB100A 168412 1/31/2026
Wideband Power Sensor Agilent N1921A 80119 1/31/2026
Power Sensor R&S NRP18A 171443 2/28/2026
Power Meter HP 437B 82600 1/31/2026
Directional coupler Mini-circuits ZUDC10-183+ PRE0181620 N/A
Power Meter Keysight N1911A 1684412 1/31/2026
DC Power Supply HP 6296A T1363 N/A
DC Power Supply Sorensen XT 15-4 PRE0178948 N/A
Power Source SPEAG POWERSOURCE1 4371 4/1/2025
Power Source SPEAG POWERSOURCE1 4378 5/9/2025
Power Source SPEAG POWERSOURCE1 4348 12/11/2025
Signal Generator R&S SMB100A 06.6000K03-180968; 2/28/2026
DC Power Supply Sorensen Ametek XT 15-4 1319A02780 N/A
Power Sensor Agilent 8481A 2349A36506 9/16/2016
Power Sensor Agilent 8481A 3318A92374 9/16/2016
Amplifier MITEQ AMF-4D-00400600-50-30P 1795092 N/A
Bi-directional coupler Werlatone C8060-102 4062 N/A
Bi-directional coupler Mini-Circuits ZUDC10-183+ 1722 N/A
Bi-directional coupler Werlatone C8060-102 2149 N/A
Note(s):

*Equipment not used past calibration due date.
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Lab Equipment

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
E-Field Probe (SAR Lab A) SPEAG EX3DV4 7810 5/8/2026
E-Field Probe (SAR Lab B) SPEAG EX3DV4 7779 5/8/2026
E-Field Probe (SAR Lab C) SPEAG EX3DV4 7569 4/8/2026
E-Field Probe (SAR Lab D) SPEAG EX3DV4 3885 11/5/2025
E-Field Probe (SAR Lab E) SPEAG EX3DV4 3686 1/13/2026
E-Field Probe (SAR Lab F) SPEAG EX3DV4 7448 2/10/2026
E-Field Probe (SAR Lab G) SPEAG EX3DV4 3749 1/13/2026
E-Field Probe (SAR Lab H) SPEAG EX3DV4 3990 2/7/2026
E-Field Probe (SAR Lab I) SPEAG EX3DV4 7897 10/30/2025
E-Field Probe (SAR Lab 1) SPEAG EX3DV4 7915 3/21/2026
E-Field Probe (SAR Lab 2) SPEAG EX3DV4 7914 3/17/2026
E-Field Probe (SAR Lab 3) SPEAG EX3DV4 7501 3/12/2026
E-Field Probe (SAR Lab 4) SPEAG EX3DV4 7820 5/8/2026
E-Field Probe (SAR Lab 5) SPEAG EX3DV4 7585 4/11/2026
E-Field Probe (SAR Lab 6) SPEAG EX3DV4 3989 1/13/2026
E-Field Probe (SAR Lab 7) SPEAG EX3DV4 7808 3/12/2026
E-Field Probe (SAR Lab 8) SPEAG EX3DV4 3773 2/11/2026
E-Field Probe (SAR Lab 9) SPEAG EX3DV4 3991 11/4/2025
E-Field Probe (SAR Lab 10) SPEAG EX3DV4 3772 2/11/2026
E-Field Probe (SAR Lab 11) SPEAG EX3DV4 3902 3/10/2026
E-Field Probe (SAR Lab 12) SPEAG EX3DV4 7498 3/11/2026
E-Field Probe (SAR Lab 14) SPEAG EX3DV4 7356 3/10/2026
E-Field Probe (SAR Lab 15) SPEAG EX3DV4 7589 4/8/2026
E-Field Probe (SAR Lab 17) SPEAG EX3DV4 7908 3/3/2026
E-Field Probe (SAR Lab 18) SPEAG EX3DV4 7807 5/8/2026
E-Field Probe (SAR Lab 20) SPEAG EX3DV4 7910 2/23/2026
E-Field Probe (SAR Lab 21) SPEAG EX3DV4 7909 2/5/2026
E-Field Probe (SAR Lab 24) SPEAG EX3DV4 7335 1/13/2026
E-Field Probe (SAR Lab 26) SPEAG EX3DV4 7463 4/9/2026
E-Field Probe (SAR Lab 22) SPEAG EUmmWwV4 9619 3/5/2026
E-Field Probe (SAR Lab 23) SPEAG EUmmWwV4 9532 2/17/2026
E-Field Probe (SAR Lab 25) SPEAG EUmmWV4 9493 1/13/2026

Note(s):

*Equipment not used past calibration due date.
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Lab Equipment

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Data Acquisition Electronics (SAR Lab A) SPEAG DAE4 1434 5/9/2026
Data Acquisition Electronics (SAR Lab B) SPEAG DAE4 1787 5/9/2026
Data Acquisition Electronics (SAR Lab C) SPEAG DAE4 1547 4/14/2026
Data Acquisition Electronics (SAR Lab D) SPEAG DAE4 1359 1/8/2026
Data Acquisition Electronics (SAR Lab E) SPEAG DAE4 1357 1/13/2026
Data Acquisition Electronics (SAR Lab F) SPEAG DAE4 1377 9/4/2025
Data Acquisition Electronics (SAR Lab G) SPEAG DAE4 1380 2/6/2026
Data Acquisition Electronics (SAR Lab H) SPEAG DAE4 1545 2/6/2026
Data Acquisition Electronics (SAR Lab I) SPEAG DAE4 1798 5/9/2026
Data Acquisition Electronics (SAR Lab 1) SPEAG DAE4ip 1894 3/18/2026
Data Acquisition Electronics (SAR Lab 2) SPEAG DAE4ip 1893 3/18/2026
Data Acquisition Electronics (SAR Lab 3) SPEAG DAE4 1352 4/14/2026
Data Acquisition Electronics (SAR Lab 4) SPEAG DAE4 1797 5/9/2026
Data Acquisition Electronics (SAR Lab 5) SPEAG DAE4 1675 5/12/2026
Data Acquisition Electronics (SAR Lab 6) SPEAG DAE4 1257 9/10/2025
Data Acquisition Electronics (SAR Lab 7) SPEAG DAE4 1546 3/6/2026
Data Acquisition Electronics (SAR Lab 8) SPEAG DAE4 1544 1/13/2026
Data Acquisition Electronics (SAR Lab 9) SPEAG DAE4 1472 1/15/2026
Data Acquisition Electronics (SAR Lab 10) SPEAG DAE4 1258 3/11/2026
Data Acquisition Electronics (SAR Lab 11) SPEAG DAE4 1259 3/6/2026
Data Acquisition Electronics (SAR Lab 12) SPEAG DAE4 1439 3/11/2026
Data Acquisition Electronics (SAR Lab 14) SPEAG DAE4 1239 3/10/2026
Data Acquisition Electronics (SAR Lab 15) SPEAG DAE4ip 1619 4/10/2026
Data Acquisition Electronics (SAR Lab 17) SPEAG DAE4 1433 2/5/2026
Data Acquisition Electronics (SAR Lab 18) SPEAG DAE4 1796 5/9/2026
Data Acquisition Electronics (SAR Lab 20) SPEAG DAE4ip 1882 2/12/2026
Data Acquisition Electronics (SAR Lab 21) SPEAG DAE4ip 1883 2/17/2026
Data Acquisition Electronics (SAR Lab 24) SPEAG DAE4ip 1892 3/4/2026
Data Acquisition Electronics (SAR Lab 26) SPEAG DAE4 1799 5/9/2026
Data Acquisition Electronics (SAR Lab 22) SPEAG DAE4 1540 1/8/2026
Data Acquisition Electronics (SAR Lab 23) SPEAG DAE4 1548 2/7/2026
Data Acquisition Electronics (SAR Lab 25) SPEAG DAE4 1716 3/11/2026
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Lab Equipment

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
System Validation Dipole SPEAG D750V3 1019 4/13/2026
System Validation Dipole SPEAG D750V3 1024 5/11/2026
System Validation Dipole SPEAG D750V3 1071 11/7/2025
System Validation Dipole SPEAG D835Vv2 4d002 11/7/2025
System Validation Dipole SPEAG D835V2 4d117 5/11/2026
System Validation Dipole SPEAG D1640V2 324 6/13/2026
System Validation Dipole SPEAG D1750V2 1050 4/19/2026
System Validation Dipole SPEAG D1750V2 1053 10/13/2025
System Validation Dipole SPEAG D1900V2 5d140 4/14/2026
System Validation Dipole SPEAG D2300V2 1002 4/11/2026
System Validation Dipole SPEAG D2300V2 1058 4/10/2026
System Validation Dipole SPEAG D2450V2 706 1/20/2026
System Validation Dipole SPEAG D2450V2 748 2/8/2026
System Validation Dipole SPEAG D2600V2 1006 10/13/2025
System Validation Dipole SPEAG D2600V2 1036 4/11/2026
System Validation Dipole SPEAG D3500V2 1011 4/17/2026
System Validation Dipole SPEAG D3500V2 1060 2/7/2026
System Validation Dipole SPEAG D3700V2 1039 4/11/2026
System Validation Dipole SPEAG D3900V2 1102 10/24/2025
System Validation Dipole SPEAG D5GHzV2 1003 2/22/2026
System Validation Dipole SPEAG D5GHzV2 1138 2/3/2026
System Validation Dipole SPEAG D5GHzV2 1168 2/6/2026
System Validation Dipole SPEAG D6.5GHzV2 1032 4/14/2026
System Validation Dipole SPEAG D6.5GHzV2 1033 3/15/2026
System Validation Dipole SPEAG CLA13 1008 1/12/2026
5G Verification Source SPEAG 10GHz 1015 9/6/2025

Note(s):

Dipole Calibration Date has been extended past 1 year. Impedance measurements have been performed to validate Dipole performance.
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Other
Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Base Station Simulator R&S CMW500 124593-SS 2/28/2026
Base Station Simulator R&S CMW500 135384 2/28/2026
Base Station Simulator R&S CMW500 137873 2/28/2026
Base Station Simulator R&S CMW500 259688 3/31/2026
Base Station Simulator R&S CMW500 86119 2/28/2026
Base Station Simulator R&S CMW500 85698 3/31/2026
Base Station Simulator R&S CMW500 231727 2/28/2026
Base Station Simulator R&S CMW500 81849 2/28/2026
Base Station Simulator R&S CMW500 259610 3/31/2026
Base Station Simulator R&S CMW500 259607 3/31/2026
Base Station Simulator R&S CMW500 259689 3/31/2026
Base Station Simulator R&S CMW500 231726 2/28/2026
Base Station Simulator R&S CMW500 208880 2/28/2026
Base Station Simulator R&S CMW500 171875-WG 9/2/2025
Base Station Simulator R&S CMW500 171871-Gd 9/2/2025
Power Meter Keysight N1911A MY55196015 1/31/2026
Power Meter Keysight N1921A MY55296004 1/31/2026
Power Sensor Aligent N1921A MY53260010 1/31/2026
Power Meter Keysight N1911A MY55196015 1/31/2026
Power Meter Keysight N1921A MY55296004 1/31/2026
Power Sensor Aligent N1921A MY53260010 1/31/2026
Page 18 of 354
UL Verification Services Inc. Doc. No.: 1.0

This report shall not be reproduced without the written approval of UL Verification Services Inc.



Report No.: 156496282-S1V4 Issue Date: 9/5/2025

5. Measurement Uncertainty

SAR

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a frequency
band is < 1.5 W/kg and the measured 10-g SAR within a frequency band is < 3.75 W/kg. The expanded SAR
measurement uncertainty must be < 30%, for a confidence interval of k = 2. If these conditions are met, extensive
SAR measurement uncertainty analysis described in IEEE Std 1528-2013 is not required in SAR reports submitted
for equipment approval. Therefore, the measurement uncertainty is not required.

PD
a b c d e f= g
f(d,k) bxe/d
L Unc.Value Probab. . , Std. Unc. )
Error Description (+dB) Distri Div. ci (+dB) Vi
Uncertainty terms dependent on the measurement system
CAL |Calibration Repeatability 0.49 Normal 1 1 0.49 0
COR |Probe correction 0 Rectangular 1.732 1 0.00 00
FRS [Frequency response (BW 1 GHz) 0.20 Rectangular 1.732 1 0.12 00
SCC |Sensor cross coupling 0 Rectangular 1.732 1 0.00 00
ISO Isotropy 0.50 Rectangular 1.732 1 0.29 0
LIN Linearity 0.20 Rectangular 1.732 1 0.12 00
PSC [Probe scattering 0 Rectangular 1.732 1 0.00 0
PPO [Probe positioning o set 0.30 Rectangular 1.732 1 0.17 00
PPR |Probe positioning repeatability 0.04 Rectangular 1.732 1 0.02 00
SMO |Sensor mechanical o set 0 Rectangular 1.732 1 0.00 0
PSR [Probe spatial resolution 0 Rectangular 1.732 1 0.00 00
FLD [Field impedance dependance 0 Rectangular 1.732 1 0.00 00
APD |Amplitude and phase drift 0 Rectangular 1.732 1 0.00 00
APN |Amplitude and phase noise 0.04 Rectangular 1.732 1 0.02 0
TR Measurement area truncation 0 Rectangular 1.732 1 0.00 o
DAQ |[Data acquisition 0.03 Normal 1 1 0.03 0
SMP [Sampling 0 Rectangular 1.732 1 0.00 o]
REC |Field reconstruction 0.60 Rectangular 1.732 1 0.35 oo
TRA Forw ard transformation 0 Rectangular 1.732 1 0.00 0
SCA |Pow er density scaling - Rectangular 1.732 1 - 0
SAV |Spatial averaging 0.10 Rectangular 1.732 1 0.06 0
SDL |System detection limit 0.04 Rectangular 1.732 1 0.02 oo
Uncertainty terms dependent on the DUT and environmental factors
PC Probe coupling w ith DUT 0 Rectangular 1.732 1 0 0
MOD [Modulation response 0.40 Rectangular 1.732 1 0.23 00
Im Integration time 0 Rectangular 1.732 1 0 oo
RT Response time 0 Rectangular 1.732 1 0 0
DH Device holder influence 0.10 Rectangular 1.732 1 0.06 oo
DAQ [DUT alignment 0 Rectangular 1.732 1 0 0
AC RF ambient conditions 0.04 Rectangular 1.732 1 0.02 00
AR Ambient reflections 0.04 Rectangular 1.732 1 0.02 00
MSI Immunity / secondary reception 0 Rectangular 1.732 1 0 00
DRI Drift of the DUT 0.21 Rectangular 1.732 1 0.12 0
Combined Standard Uncertainty Uc(f) = RSS 0.76 00
Expanded Uncertainty U, Coverage Factor = 2, > 95 % Confidence = 1.52
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6. Device Under Test (DUT) Information
6.1. DUT Description

The Apple iPhone is a smartphone with cellular GSM, GPRS, EGPRS, WCDMA, LTE, 5GNR1, IEEE
802.11a/b/g/n/ac/ax/be, Bluetooth (BT), Ultra-Wideband (UWB), Global Positioning System (GPS), Near-Field
Communication (NFC), Narrow-Band (NB) UNII, 802.15.4, 802.15.4ab-Narrow Band (NB), Wireless Power Transfer
(WPT) and Mobile Satellite Service (MSS) technologies. The rechargeable battery is not user accessible. This device
is not user-serviceable and requires special tools to disassemble. Refer to the Technical Description for model support.

All Models have the same PCB layout, circuit design, common components, antennas, and antenna locations across
their respective reference models. The cellular modem, Wi-Fi, BT, NFC, WPT, UWB, NB UNII, 802.15.4, 802.15.4ab-
NB, and MSS transmitters are identical.

The device supports two power modes for both Mode A (OBD:0) and Mode B (OBD:1). Mode A power is
used when the device is used against the user’s head. Mode B power is used when the device is used in a
Body-worn/Hotspot/Extremity configuration by the user. Power was measured in accordance with the
device’s two power modes for standalone for each antenna.

In AirPlay mode, the device uses same power and power control mechanism as Wi-Fi. AirPlay is not supported in
hotspot mode. AirPlay utilize the same 802.11 modes, modulation, MIMO, Channel Bandwidth, etc. as Wi-Fi does.
Therefore, AirPlay usage is categorized by the Wi-Fi SAR testing contained in Section 10.

The test samples provided in this project are representative of the units that will be sold.

Refer to the Technical Description for model’s support.

Device Dimension Refer to Appendix A

Back Cover The Back Cover is not removable

Battery Options The rechargeable battery is not user accessible.
Accessory Headset

Wi-Fi Hotspot mode permits the device to share its cellular data connection with other Wi-Fi-enabled devices.
Mobile Hotspot (Wi-Fi 2.4 GHz)

Wireless Router

(Hotspot) . .
Mobile Hotspot Wi-Fi 5.2(UNII-1)/5.8 GHz(UNII-3)
AirPlay mode enabled devices transfer data directly between each other
AirPlay (Wi-Fi 2.4 GHz)
AirPlay . .
AirPlay (Wi-Fi 5 GHz)
AirPlay (Wi-Fi 6 GHz VLP only)
Bluetooth Tethering BT Tethering mode permits the device to share its cellular data connection with other devices.
(Hotspot) BT Tethering (Bluetooth 2.4 GHz)
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6.2. Wireless Technologies

Wireless Frequency .
technologies bands Operating mode
Voice (GMSK) GSM Class : B
850 GPRS (GMSK) Multi-Slot Class:
GSM 1900 EDGE (8PSK) Class 10 - 2 Up, 4 Down
Does this device support DTM (Dual Transfer Mode)?
O Yes X No
UMTS Rel. 99 (Voice & Data)
Band 2 HSDPA (Rel. 5)
YXJI\&I:E;\QA Band 4 HSUPA (Rel. 6)
Band 5 HSPA+ (Rel. 7)
DC-HSDPA (Rel. 8)
FDD Bands
2/4/5/7/12/13/14/17/25/26/29(DL)/30/66/71 QPSK
TDD Bands 16QAM
LTE 41/48/53 64QAM
Carrier Aggregation 256QAM
FDD Bands 5B/7C Carrier Aggregation (2 Uplinks and 5 Downlinks)
TDD Bands 41C/48C
FDD Bands DFT-s-OFDM:
5G NR (FR1) n2/n5/n7/n12/n14/n25/n26/n29 (DL)/n30/n66/n70/n71 Pil2 BPSK, QPSK, 16QAM, 64QAM, 256QAM
TDD Bands CP-OFDM:
n41/n48/nS3/n77 QPSK, 16QAM, 64QAM, 256QAM
2.4 GHz 802.11b/g/n/ax/be (20 MHz BW)
802.11a/n/ac/ax/be (20/40/80/160 MHz BW)
5 GHz Does this device support Bands 5.60 ~ 5.65 GHz?
WiFi UNII-1/2A/2C/3 Yes O No
Does this device support Band gap channel(s)?
Yes O No
6 GHz
SP: UNII-5/7
LPI: UNII-5/6/7/8 802.11a/ax/be (20/40/80/160 MHz BW)
VLP: UNII-5/6/7/8
Bluetooth 2.4 GHz BR, EDR, LE, HDR, HDRP, HDT, CS, and LELR
NB UNII UNII-1/3/5 BR, LE, HDR, HDRP, and HDT
802.15.4 2405 — 2475 MHz 0O-QPSK
802.15.4ab-NB 5728.75 — 5846.25 MHz O-QPSK
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MSS 1.6 GHz 1PRB LTE SC-FDMA, BPSK
NFC 13.56 MHz Type A/B/F, 1SO15693
uwB 6.5 GHz and 8 GHz BPSK
WPT 360 kHz ASK, FSK
Notes:
1.  Duty cycle for Wi-Fi is referenced from the DTS and U-NII reports. Refer to Section 10 for Duty Cycle values used for testing.
2. This device supports Power Class 2 (PC2) for LTE B41 and 5G NR n41, n77.
3. LTE Uplink 2CA is the total combined power of the UL CA.
4. UWB is categorically excluded because the maximum conducted output power is less than 1mW.
5. This device supports Real Simultaneous Dual Band (RSDB).
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6.3. General LTE SAR Test and Reporting Considerations

Item Description

Frequency range, Channel Bandwidth,
Numbers and Frequencies

Low 18700 18675/ 18650/ 18625/ 18615/ 18607/
/1860 1857.5 1855 1852.5 1851.5 1850.7
Mid 18900/ 18900/ 18900/ 18900/ 18900/ 18900/
1880 1880 1880 1880 1880 1880
High 19100/ 19125/ 19150/ 19175/ 19185/ 19193/
1900 1902.5 1905 1907.5 1908.5 1909.3

Low 20050/ 20025/ 20000/ 19975/ 19965/ 19957/
1720 1717.5 1715 1712.5 1711.5 1710.7
Mid 20175/ 20175/ 20175/ 20175/ 20175/ 20175/
1732.5 1732.5 1732.5 1732.5 1732.5 1732.5
High 20300/ 20325/ 20350/ 20375/ 20385/ 20393/
1745 1747.5 1750 1752.5 1753.5 1754.3

844

846.5

847.5

Low 20450/ 20425/ 20415/ 20407/
829 826.5 825.5 824.7

Mid 20525/ 20525/ 20525/ 20525/
836.5 836.5 836.5 836.5

High 20600/ 20625/ 20635/ 20643/

848.3

High

Low 20850 20825 20800 20775
2510 2507.5 2505 2502.5

Mid 21100 21100 21100 21100
2535 2535 2535 2535
21350 21375 21400 21425

High

711

713.5

714.5

Low 23060/ 23035/ 23025/ 23017/
704 701.5 700.5 699.7

Mid 23095/ 23095/ 23095/ 23095/
707.5 707.5 707.5 707.5

23130/ 23155/ 23165/ 23173/

715.3

Low 23205/

7795

) 23230/ 23230/
Mid 782 782

) 23255/

High 784.5

Low 23305/
790.5
. 23330/ 23330/
Mid 793 793
High 23355/
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795.5

Low 23780/ 23755/

709 706.5

. 23790/ 23790/
Mid 710 710

Hiah 23800/ 23825/

9 711 713.5

1905

1907.5 1910

1912.5

Low 26140/ 26115/ 26090/ 26065/ 26055/ 26047/
1860 1857.5 1855 1852.5 1851.5 1850.7

Mid 26365/ 26365/ 26365/ 26365/ 26365/ 26365/
1882.5 1882.5 1882.5 1882.5 1882.5 1882.5

High 26590/ 26615/ 26640/ 26665/ 26675/ 26683/

1913.5

1914.3

26740/ 26715/ 26705/ 26697/

Low 819 816.5 815.5 814.7
_ 26865/ 26865/ 26865/ 26865/
Mid 831.5 831.5 831.5 831.5
, 26990/ 27015/ 27025/ 27033/
High 844 846.5 847.5 848.3

Low 27685/

2307.5

. 27710/ 27710/
Mid 2310 2310

. 27735/

High 2312.5

Low 39750 / 2506.0
Mid- Low 40185/ 2549.5
Mid 40620 / 2593.0
Mid-High 41055/ 2636.5
High 41490 / 2680.0

Low 55340/ 55315/ 55290/ 55265/
3560 3557.5 3555 3552.5

Mid-Low 55773/ 55765/ 55757/ 55748/
3603.3 3602.5 3601.7 3600.8

Mid-High 56207/ 56215/ 56223/ 56232/
3646.7 3647.5 3648.3 3649.2

High 56640/ 56665/ 56690/ 56715/
3690 3692.5 3695 3697.5

Low 2485/ 2484.2/
60115 60147

Mid 60197/ 60197/ 60197/ 60197/
2489.5 2489.5 2489.5 2489.5

High 2493.5/ 2494.3/
60240 60248
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Low 132072/ 132047/ 132022/ 131997/ 131987/ 131979/
1720 1717.5 1715 1712.5 1711.5 1710.7
Mid 132322/ 132322/ 132322/ 132322/ 132322/ 132322/
1745 1745 1745 1745 1745 1745
High 132572/ 132597/ 132622/ 132647/ 132657/ 132665/
1770 1772.5 1775 1777.5 1778.5 1779.3
Low 133222/ 133197/ 133172/ 133147/
673 670.5 668 665.5
Mid 133297/ 133297/ 133297/ 133297/
680.5 680.5 680.5 680.5
High 133372/ 133397/ 133422/ 133447/
688 690.5 693 695.5

LTE transmitter and antenna
implementation

LTE can transmit from ANT1, ANT2, ANT3, ANT4, ANT7, ANT8, and ANT9.

Maximum power reduction (MPR)

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3

Modulation Channel bandwidth / Transmission bandwidth (Nas) MPR (dB) |
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 | >8 > 12 > 18 >18 | 51
16 QAM <5 =4 <8 <12 <16 <18 <1
16 QAM >5 >4 | >8 >12 > 16 > 18 <2
64 QAM =5 =4 =8 s 12 =16 <18 s2
B84 QAM >5 >4 >8 > 12 > 16 > 18 =3
256 CAM =1 <5

MPR Built-in by design

The manufacturer MPR values are always within the 3GPP maximum MPR allowance but may
not follow the default MPR values.

A-MPR (additional MPR) was disabled during SAR testing

Spectrum plots for RB configurations

A properly configured base station simulator was used for the SAR and power measurements;
therefore, spectrum plots for each RB allocation and offset configuration are not included in the
SAR report.

Notes:

1. Maximum bandwidth does not support at least three non-overlapping channels in certain channel bandwidths. When a device supports
overlapping channel assignment in a channel bandwidth configuration, the middle channel of the group of overlapping channels should be
selected for testing per KDB 941225 D05 SAR for LTE Devices.

2. LTE band 41 test channels in accordance with October 2014 TCB workshop for all channels bandwidths.

3. SAR Testing for LTE was performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI).
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6.4. LTE (TDD) Considerations

According to KDB 941225 D05 SAR for LTE Devices, for Time-Division Duplex (TDD) systems, SAR must be
tested using a fixed periodic duty factor according to the highest transmission duty factor implemented for the
device and supported by the defined 3GPP LTE TDD configurations.

LTE TDD Bands support 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table 4.2-2 for uplink-
downlink configurations and Table 4.2-1 for Special subframe configurations.

Table 4.2-1: Configuration of special subframe (lengths of DWPTS/GP/UpPTS)

1

} : Normal cyclic prefix in downlink ‘ : Extended cyclic prefix in downlink
Special DwPTS UpPTS | _DwPTS | UpPTS
subframe Normal cyclic Extended cyclic ‘
configuration prefix prefix Normal cyclic Extended cyclic
in uplink in uplink prefix in uplink prefix in uplink
0 6592 T, T680-T,
1 | 197607, | 204807, | .
—— R I s ——————— (1+X)-2192-T (I+X) 25601
2 21952-1 | (1+X)-2192-T, (1+X)-2560-7 | 23040-7,
3 24144 T, [ 25600-T,
4 263367, 7680-T.
5 6592-T. [ | 204807,
e P "8 | (24X).2192-T, | (2+X)-2560-T
6 19760 T, 23040-T,
7 21952-T, | (2+X)-2192-T, | (2+X)-2560-7, | 12800-7, |
8 24144 T, - - -
9 131687 - - -
10 13168-T, 13152-T, 12800-T,

Table 4.2-2: Uplink-downlink configurations & Calculated Duty Cycle

Uplink- Do.wnlink_-to- Subframe Number Calculated Duty
Downlink Uplm:oisrn"mh' Cycle
Configuration Periadicity 0 1 2 3 4 5 6 7 8 9 (%)
0 5ms D S u u u D S u u u 63.3%
1 5ms D S u U D D S U u D 43.3%
2 5ms D S u D D D S u D D 23.3%
3 10 ms D S u u u D D D D D 31.7%
4 10 ms D S u u D D D D D D 21.7%
5 10 ms D S U D D D D D D D 11.7%
6 5ms D D S u u D 53.3%

S u u u

Calculated Duty Cycle = Extended cyclic prefix in uplink * (Ts) * # of S + # of U / period
Note(s):

This device supports uplink-downlink configurations 0-6. SAR testing/analysis was performed with the configuration with highest

duty cycle for the following power classes: configuration 0 at 63.3% for Power Class 3 and configuration 1 at 43.3% for Power
Class 2.
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6.5. General 5G NR(FR1) SAR Test and Reporting Considerations

Low 15 374000 373500 373000 372500 372000 371500 371000 370500
1870 MHz | 1867.5MHz | /1865 MHz | /18625 MHz | /1860MHz | /1857.5MHz | /1855 MHz | /18525 MHz
i s 376000 376000 376000 376000 376000 376000 376000 376000
1880MHz | 18sOMHz | 18soMHz | 18soMHz | Mssomkz | Mssomkz | Mssomkz | /1880 MHz
igh s 378000 378500 379000 379500 380000 380500 381000 381500
1890 MHz | /18925 MHz | /1895 MHz | /18975 MHz | /1900 MHz | /19025 MHz | /1905 MHz | /19075 MHz
Low 15 166800 166300 165800 165300
/834 MHz | /8315MHz | /B29MHz | /8265 M
ia s 167300 167300 167300 167300
/836.5MHz | /836.5MHz | /836.5MHz | /8365 MHz
High s 167800 168300 168800 169300
/B39 MHz | /B415MHz | /B44MHz | /846.5 iz
Low s 504000 503500 503000 502500 502000 501500 501000 500500
2520 MHz | 12517.5MHz | /2515MHz | 25125MHz | /2510MHz | /25075 MHz | /2505MHz | /25025 MHz
i 5 507000 507000 507000 507000 507000 507000 507000 507000
2535 MHz | /2535MHz | /2535MHz | /2535MHz | /2535MHz | /2535MHz | /2535MHz | /2535 Mz
igh s 510000 510500 511000 511500 512000 512500 513000 513500
/2550 MHz | /25525 Mz | /2565 WMHz | /2567.5 MHz | /2560 MHz | /25625 MHz | /2565 MHz | /2567.5 MHz
Low 15 141300 140800 140300
[1065MHz | [704MHz | /7015 Mz
i s 141500 141500 141500
707.5MHz_| /7075 Mz | /707.5 Mz
High s 141700 142200 142700
7085MHz | 711MHz | /7135 Mz
Low 15 158600 158100
793 MHz | /7905 Mz
158600 158600
Md ' 793MHz | /793 MHz
) 158600 159100
High 5 793 MHz_| 17955 MHz
Low s 374000 373500 373000 372500 372000 371500 371000 370500
A870MHz | 1867.5MHz | /1865MHz | /18625MHz | /1860MHz | /18575 MHz | 1855MHz | /18525 MHz
i s 376500 376500 376500 376500 376500 376500 376500 376500
/18825 MHz | /18825 MHz | /18825 MHz | /18825 MHz | /18825 MHz | /18825 MHz | /18825 MHz | /18825 MHz
igh s 379000 379500 360000 360500 381000 381500 382000 382500
/1895 MHz | /1897.5 MHz | /1900 MHz | /19025 MHz | /1905 MHz | /19075 MHz | /1910 MHz | /19125 Mz
Low s 164800 164300 163800 163300
/824 MHz /821.5 MHz /819 MHz. /816.5 MHz
e - 166300 166300 166300 166300
/831.5 MHz /831.5 MHz /831.5 MHz. /831.5 MHz.
High 15 167800 168300 168800 169300
/839 MHz /841.5 MHz /844 MHz /846.5 MHz.
Low s 462000 461500
12310 MHz_| /2307.5 MHz
. 462000 462000
Mid 15 /2310 MHz /2310 MHz
462000 462500
High ® 2310 MHz | 123125 MHz
1 30 509202 508200 507204 506202 505200 504204 503202 502200 501204 500700 500202
/2546.01 MHz /2541 MHz /2536.02 MHz | /2531.01 MHz /2526 MHz /2521.02 MHz /2516.01 MHz /2511 MHz /2506.02 MHz | /2503.5 MHz | /2501.01 MHz
2 30 510000 509004 508002 507000 506004 505002 504000 503004 502002 501504 501000
/2550 MHz_| /254502 MHz | /2540.01 MHz | /2586 MHz | /2530.02 MHz | /2525.01 MHz 12520 MHz 12515.02 MHz 12510.01 MHz | 12607.52 MHz | 12505 MHz
3 30 513900 513402 512904 512400 511902 511404 510900 510402 509904 509652 509400
125695 MHz | /2567.01 MHz | /256452 Mz | /2562 MHz | /255951 MHz | /2557.02 MHz 12554.5 MHz 12552.01 MHz 1254952 MHz | 12548.26 MHz | /2547 Mz
B » 518598 518598 518598 518598 516598 516598 516598 516598 518598 518598 518598
12592.99 MHz | /2592.99 MHz | /2592.99 MHz | /2592.99 MHz | /2592.99 MHz | /2592.99 MHz 12592.99 MHz 12592.99 MHz 12592.99 MHz | 12592.99 MHz | 12592.99 MHz
s » 523302 523800 524298 524802 525300 525798 526302 526800 527298 527550 527802
/2616.51 MHz /2619 MHz 12621.49 MHz | /2624.01 MHz | /2626.5 MHz | /2628.99 MHz /2631.51 MHz /2634 MHz /2636.49 MHz | /2637.75 MHz | /2639.01 MHz
R » 527994 528996 529992 530994 531996 532992 533994 534996 535992 536496 536994
/2639.97 MHz | /2644.98 MHz | /2649.96 MHz | /2654.97 MHz | /2659.98 MHz | /2664.96 MHz /2669.97 MHz 12674.98 MHz /2679.96 MHz | /2682.48 MHz | /2684.97 MHz
Low 30 638002 637668 637336 637168 637002
13570.03 MHz 13565.02 MHz 13560.04 MHz | 1355752 MHz | 13555.03 MHz
Mid-Low 30 640446 640334 640224 640168 640112
13606.69 MHz 13605.01 MHz 13603.36 MHz | 13602.52 MHz | 13601.68 MHz
Mig-High 30 642890 643000 643112 643168 643224
13643.35 MHz 13645 MHz 13646.68 MHz | 1364752 MHz | 13648.36 MHz
High » 645332 645666 645998 646166 646332
/3679.98 MHz /3684.99 MHz 13689.97 MHz | 13692.49 MHz | 13694.98 MHz
497700
Low 30 124885 MHz
) 497860
Mid 30 124893 MHz
) 498000
High 3 12490 MHz
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and antenna
implementation

Refer to section 7 and Appendix A.

Low 15 346500 346000 345500 345000 344500 344000 343500 343000 342500
/1732.5 MHz. /1730 MHz. /1727.5 MHz. /1725 MHz. /1722.5 MHz. /1720 MHz /1717.5 MHz /1715 MHz /1712.5 MHz
Mid 15 349000 349000 349000 349000 349000 349000 349000 349000 349000
/1745 MHz /1745 MHz /1745 MHz /1745 MHz /1745 MHz /1745 MHz /1745 MHz /1745 MHz /1745 MHz
High 15 351500 352000 352500 353000 353500 354000 354500 355000 355500
1757.5 MHz. /1760 MHz. /1762.5 MHz. /1765 MHz. /1767.5 MHz. /1770 MHz 1772.5 MHz 775 MHz 777.5 MHz
Low 15 340500 340000 339500
/1702.5 MHz /1700 MHz /1697.5 MHz
Mid 15 340500 340500 340500
/17025 MHz | /17025 MHz | /1702.5 MHz
High 15 340500 341000 341500
/1702.5 MHz /1705 MHz /1707.5 MHz
Low 15 134600 134100 133600 133100
/673 MHz. /670.5 MHz. 1668 MHz 1665.5 MHz
Mid 15 136100 136100 136100 136100
1680.5 MHz 1680.5 MHz /680.5 MHz /680.5 MHz
High 15 137600 138100 138600 139100
/688 MHz. /690.5 MHz. /693 MHz 1695.5 MHz
Low 30 633334 633000 632668 632334 632000 631668 631334 631000 630668 630500 630334
/3500.01 MHz /3495 MHz /3490.02 MHz | /3485.01 MHz /3480 MHz. /3475.02 MHz /3470.01 MHz /3465 MHz /3460.02 MHz | /3457.5 MHz | /3455.01 MHz
Vid 30 633334 633334 633334 633334 633334 633334 633334 633334 633334 633334 633334
/3500.01 MHz | /3500.01 MHz | /3500.01 MHz | /3500.01 MHz | /3500.01 MHz | /3500.01 MHz /3500.01 MHz. /3500.01 MHz /3500.01 MHz | /3500.01 MHz | /3500.01 MHz
High 30 633332 633666 633998 634332 634666 634998 635332 635666 635998 636166 636332
/3499.98 MHz | /3504.99 MHz | /3509.97 MHz | /3514.98 MHz | /3519.99 MHz | /3524.97 MHz /3529.98 MHz. /3534.99 MHz. /3539.97 MHz | /3542.49 MHz | /3544.98 MHz
1 30 650002 649668 649336 649002 648668 648336 648002 647668 647336 647168 647002
/3750.03 MHz | /3745.02 MHz | /3740.04 MHz | /3735.03 MHz | /3730.02 MHz | /3725.04 MHz /3720.03 MHz /3715.02 MHz /3710.04 MHz | /3707.52 MHz | /3705.03 MHz
2 30 652402 652202 652002 651802 651602 651402 651202 651002 650802 650702 650602
/3786.03 MHz | /3783.03 MHz | /3780.03 MHz | /3777.03 MHz | /3774.03 MHz | /3771.03 MHz /3768.03 MHz /3765.03 MHz /3762.03 MHz | /3760.53 MHz | /3759.03 MHz
3 30 654802 654734 654668 654602 654534 654468 654402 654334 654268 654234 654202
/3822.03 MHz | /3821.01 MHz | /3820.02 MHz | /3819.03 MHz | /3818.01 MHz | /3817.02 MHz /3816.03 MHz. /3815.01 MHz /3814.02 MHz | /3813.51 MHz | /3813.03 MHz
4 30 657200 657268 657334 657400 657468 657534 657600 657668 657734 657768 657800
/3858 MHz /3859.02 MHz | /3860.01 MHz /3861 MHz /3862.02 MHz | /3863.01 MHz /3864 MHz /3865.02 MHz /3866.01 MHz | /3866.52 MHz /3867 MHz
5 30 659600 659800 660000 660200 660400 660600 660800 661000 661200 661300 661400
/3894 MHz /3897 MHz /3900 MHz /3903 MHz. /3906 MHz. /3909 MHz. /3912 MHz /3915 MHz /3918 MHz /3919.5 MHz /3921 MHz
6 30 661998 662332 662664 662998 663332 663664 663998 664332 664664 664832 664998
/3929.97 MHz | /3934.98 MHz | /3939.96 MHz | /3944.97 MHz | /3949.98 MHz | /3954.96 MHz /3959.97 MHz. /3964.98 MHz /3969.96 MHz | /3972.48 MHz | /3974.97 MHz
SCS 15 kHz (n2, n5, n7, n12, n14, n25, n26, n30, n66, n70, n71)
30 kHz (n41, n48, n53, n77)
NR(FR1) transmitter

A-MPR(Additional
MPR) disabled for
SAR testing?

Yes

EN-DC Carrier Aggregation Possible Combinations

LTE Anchor Bands for NR band n2

LTE Band 5/12/14/48/66

LTE Anchor Bands for NR band n5

LTE Band 2/7/30/48/66

LTE Anchor Bands for NR band n7

LTE Band 5/12/66

LTE Anchor Bands for NR band n12

LTE Band 2/30/48/66

LTE Anchor Bands for NR band n14

LTE Band 2/30/66

LTE Anchor Bands for NR band n25

LTE Band 12/48/66

LTE Anchor Bands for NR band n26

N/A

LTE Anchor Bands for NR band n30

LTE Band 5/12/14/66

LTE Anchor Bands for NR band n41

LTE Band 2/4/5/12/25/26/41/66

LTE Anchor Bands for NR band n48

LTE Band 2/5/13/66

LTE Anchor Bands for NR band n53 LTE Band 48
LTE Anchor Bands for NR band n66 LTE Band 2/5/7/12/13/14/30/48/71
LTE Anchor Bands for NR band n70 N/A

LTE Anchor Bands for NR band n71

LTE Band 2/7/48/66

LTE Anchor Bands for NR band n77

LTE Band 2/5/7/12/13/14/25/30/41/66/71

Notes:
Maximum bandwidth does not support at least three non-overlapping channels in certain channel bandwidths. When a device supports
overlapping channel assignment in a channel bandwidth configuration, the middle channel of the group of overlapping channels should be

1.

selected for testing per FCC Guidance.

SAR test for NR bands and LTE anchor Bands were performed separately due to limitations in SAR probe calibration factors. And, due to
test setup limitations, SAR testing for NR was performed using test mode software to establish the connection.

FR1 supported standalone.
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4. Manufacturer/OEM declares operating duty cycle to be 100% and 50% for 5G NR (FR1) TDD Power Class 3 and Power Class 2
respectively.

6.6. Time-Averaged SAR (TAS) Feature
6.6.1. Cellular TAS

The modem is enabled with Cellular TAS technology feature with dynamic budgeting to control and manage
transmitting power, in real time (the version implemented is v1.0.0). Only cellular technologies implement dynamic
budgeting. All other technologies will use static budget assignments.

This DUT supports a time-averaged method of transmit power control for Cellular and MSS technologies.
Consumed SAR from active radios is tracked and stored for the duration of the applicable regulatory averaging
window. Rolling time-averaged SAR values are calculated from the consumed SAR reported from active radios.
The time-averaged SAR is always maintained less than the appliable SAR Design Limit.

SAR values in this report were scaled to the maximum time-averaged output power (P_Limit) to determine
compliance following KDB 447498 DO1.

SAR Characterization

Please refer to 15496282-S7 for the full details regarding SAR Characterizations.

6.6.2. Connectivity TAS

This DUT supports Time-Averaged SAR (TAS) technology for the connectivity transmitters (i.e. WLAN,
BT, 802.15.4, NB UNII). A central manager, referenced as the RF Exposure manager, is responsible for
maintaining the rolling time-averaged RF exposure over the applicable regulatory compliance window.
This manager allocates a total RF exposure budget and specifies the RF exposure compliance limit to
the connectivity radios. The radio controllers manage their transmissions to always maintain their
consumption below the regulatory RF exposure limit. They report their consumed RF exposure back to
the RF exposure manager. The RF exposure manager uses this feedback to allocate updated budget
information throughout the regulatory averaging window. This implementation uses a 30-second time-
averaging window.

SAR Characterization
Please refer to 15496282-S10 for the full details regarding SAR Characterizations.
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7. RF Exposure Conditions (Test Configurations)

Refer to A

pendix A for the specific details of the antenna-to-antenna and antenna-to-edge(s) distances.

Antenna

Band

Back

Front

Edge Top

Edge Right

Edge Bottom

Edge Left

ANT1

GSM850/1900
WCDMA B2/4/5
LTE B2/4/5/7/12/13/14/17/25/26/30/41/53/66/71
5G(FR1) n2/n5/n7/n12/n14/n25/n26/n30/n41/n53/n66/n70/n71
Wi-Fi 2.4GHz
Bluetooth 2.4GHz
802.154

Yes

Yes

Yes

Yes

Yes

ANT2

GSM 850/1900
WCDMA B2/4/5
LTE B2/4/5/7/12/13/14/17/25/26/30/41/53/66/71
5G(FR1) n2/n5/n7/n12/n14/n25/n26/n30/n41/n53/n66/n70/n71
MSS (L-Band)
Wi-Fi 2.4GHz
Bluetooth 2.4GHz
802.15.4
NFC Primary

Yes

Yes

Yes

Yes

No

Yes

ANT3

GSM 1900
WCDMA B2/4
LTE B2/4/7/25/30/41/66
5G(FR1) n2/n7/n25/n30/n41/n66/n70

Yes

Yes

Yes

Yes

Yes

ANT4

GSM 1900
WCDMA B2/4
LTE B2/4/7/25/30/41/48/66
5G(FR1) n2/n7/n25/n30/n41/n48/n66/n70/n77

Yes

Yes

Yes

Yes

No

ANTS

Wi-Fi 5GHz/6GHz
802.15.4ab-NB
NB UNII

Yes

Yes

Yes

Yes

No

ANT6

Wi-Fi 56GHz/6GHz
802.15.4ab-NB
NB UNII

Yes

Yes

No

No

ANT7

LTE B48
5G(FR1) n48/n77

Yes

No

ANT8

LTE B48
5G(FR1) n48/n77

Yes

Yes

Yes

ANT9

LTE B48
5G(FR1) n48/n77

Yes

Yes

Yes

Yes

NFC

NFC Secondary

Yes

No

Notes:

1. SARs not required because the distance from the antenna to the edge is > 25 mm as per KDB 941225 D06 Hot Spot SAR.

2. The Body-worn minimum separation distance is 5 mm. To cover both body-worn and hotspot RF exposure conditions testing was
performed at a separation distance of 5 mm.
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8. Dielectric Property Measurements & System Check
8.1. SAR Dielectric Property Measurements and System Checks

The temperature of the tissue-equivalent medium used during measurement must also be within 18°C to 25°C and
within + 2°C of the temperature when the tissue parameters are characterized.

The dielectric parameters must be measured before the tissue-equivalent medium is used in a series of SAR
measurements. The parameters should be re-measured after each 3 — 4 days of use; or earlier if the dielectric
parameters can become out of tolerance; for example, when the parameters are marginal at the beginning of the
measurement series.

Tissue dielectric parameters were measured at the low, middle, and high frequency of each operating frequency
range of the test device.

The methodology used to determine the SAR correction is described in IEEE Std 1528-2013. The methodology was
conducted over a frequency range of 30 MHz to 6000 MHz, but it is implemented over the 300 MHz to 6000 MHz
frequency range. The methodology was also studied for permittivity (er) and conductivity (o) ranges of + 20%, but
ranges of £ 10% have been chosen. Given that the change in dielectric parameters influences the conversion factor
of the probe, this influence will be small if a + 10% range is used.

Tissue Dielectric Parameters
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

Head Body
Target Frequency (MHz) = ) = )
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5000 36.2 4.45 49.3 5.07
5100 36.1 4.55 49.1 5.18
5200 36.0 4.66 49.0 5.30
5300 35.9 4.76 48.9 5.42
5400 35.8 4.86 48.7 5.53
5500 35.6 4.96 48.6 5.65
5600 35.5 5.07 48.5 5.77
5700 35.4 5.17 48.3 5.88
5800 35.3 5.27 48.2 6.00

SAR system verification is required to confirm measurement accuracy, according to the tissue dielectric media, probe
calibration points and other system operating parameters required for measuring the SAR of a test device. The
system verification must be performed for each frequency band and within the valid range of each probe calibration
point required for testing the device. The same SAR probe(s) and tissue-equivalent media combinations us