@ Solutions

SAR EVALUATION REPORT

IEEE Std 1528-2013

For
GSM/WCDMAJ/LTE/5G Phone with BT, DTS/UNII a/b/g/n/ac/ax, GPS, WPT, & NFC

FCC ID: PY7-76732V

Report Number: R14777340-S1 v2
Issue Date: 8/2/2023

Prepared for
Sony Corporation
1-7-1 Konan Minato-ku
Tokyo, 108-0075, Japan

Prepared by
ULLLC
12 LABORATORY DR
RTP, NC 27709, U.S.A.

TEL: (919) 549-1400

S —/ 2

%7\ [ACCREDITED)
Dol W CERT #0751.06




Report No.: R14777340-S1 v2

Issue Date: 8/2/2023

Revision History

Rev. | Date Revisions Revised By
V1 7/21/2023 Initial Issue -
V2 8/2/2023 Updated §1 to include NFC estimation and Extremity (10g) Richard Jankovics
for Simultaneous TX. Updated §6 and 7 to include NFC
exclusion. Updated §12 to include Estimated SAR for NFC
and Sum of the SAR for Wi-Fi Normal State and NFC.
Page 2 of 72
ULLLC Doc. No.: 1.0

This report shall not be reproduced without the written approval of UL LLC



Report No.: R14777340-S1 v2 Issue Date: 8/2/2023

Table of Contents

1. Attestation of Test ReSUItS .........ooo i ——— 5
2. Test Specification, Methods and Procedures...........ccccvviiiiiiiiiiiiinsnssssssssssssss s s s sssssssssssssssssssssnns 6
3. Facilities and Accreditation ... 7
4. SAR Measurement System & Test Equipment......... ..o 8
4.1, SAR MEASUIEMENTE SYSIEM.......ccccoiiieeeee ettt 8
4.2, SAR SCaAN PrOCEOUUIES ...ttt ettt e e e e e e 9
G R = o o [ o] 1= o | S 11
5. Measurement UNCertainty............uuuueeeememmmmmmmmmeinine e 13
6. Device Under Test (DUT) INformation ... 14
(o B B O I B =X Yo o 1 [o ) A 14
6.2.  WireleSS TeCHNOIOGIES............ccooooeiieeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 15
6.3. General LTE SAR Test and Reporting ConsSiderations...................ccccooueeuieieiiisiiiiiiiiieaaeeeeas 16
6.4.  LTE (TDD) CONSIAEIAtIONS. ...ttt e e e e e e e e 18
6.5.  POWEr Back-Off OPEIraliON ...........cooee oottt e e e e e e e e 19
7. RF Exposure Conditions (Test Configurations)..........ccccciiiiiiiiininerr s 19
8. Dielectric Property Measurements & System ChecK...........ccooimmmmiiinnncccseernee s 20
8.1.  Dielectric Property MEASUIEIMENLS ...............wuuwueeiiieeiieeeesisaasasasssssssnes 20
8.2, SYSIOIM CRECK. ... s 22
9 Conducted Output Power Measurements...........ccccccoceeirrrrnnnnnsnnnssssssss s 24
O B € R O EEETRR 24
9.2, WE=CDMA ettt ettt e e e ettt e e e e e e e e 27
O R N I O UEETTR 32
9.4.  LTE Down-Link Carrier AGQGreQaUtION ................uuuuuumumueeiiuisiaiaisassassisssssssssssssssssiiaaes 45
9.5, WIi-Fi 2.4GHZ (DTS BANQ).....cccccoi ittt 48
9.6, WIi-Fi 5GHZ (U-NII BANGS)........ccooiieeeeee ettt a e 50
L =1 V=1 (oo 1 54
10. Measured and Reported (Scaled) SAR ReSuUItS.........cccevviiiiiiiiiiiii e 56
TO.T. GSMBSEO ...ttt e e et e e e e e 58
10.2. GSMTQOO0.......ooeeeeeeeeeeeeee ettt ettt e e ettt e e e e e 58
10.3. WE-CDMA BANGA ...ttt e e e e e e e e 58
10.4. WE-CDMA BANA [V ...ttt e e e e e 59
10.5. L OB N =T Vo Lo I R 59
10.6. LTE Band 5 (10MHZz BanAwidth) ...............cooo et 59
Page 3 of 72
ULLLC Doc. No.: 1.0

This report shall not be reproduced without the written approval of UL LLC



Report No.: R14777340-S1 v2 Issue Date: 8/2/2023

10.7. LTE Band 12 (10MHZ BanAWiath) ................uuuuummmmmieiiiiiiii s 60
10.8. LTE Band 13 (10OMHZ BanAWiath) ................uuemummmmmiieiiiiiii s 60
10.9. LTE Band 25 (20MHZ BanAWiath) ................uuuuummmmmmeiiiiiiii s 61
10.10. LTE Band 41 (20MHZ BanAWiath) ................uueuummmmmmieiiiiii s 61
10.11.  LTE Band 66 (20MHZ BanAWidth) .................uuuummmummmeeiiiiiii s 62
10.12.  WI-Fi (DTS BANQ) ... s s e e e s e e e e nnaananeas 63
10.13. WI=Fi (U-NITBANQ)........eeeeeeeee s s s s s s s s e s s s e e anannaa s 64
LKA =7 V=7 (oo 1 68
11. SAR Measurement Variability.........ccccouiiiiiiiiiiiiiiiiiiiccicir st 69
12. Simultaneous Transmission CoONAItioNS ..........ccoeiiiiiiiiiiicssccrr e 70
12.1. Simultaneous transmission SAR test exclusion considerations ....................coeeeeeeeeveveeeennnnns 70
12.2.  Estimated SAR for Simultaneous Transmission SAR ANalysSiS..........cccccceveeeeeieiiiiiiiiiinaanennn 70
12.3. Sum of the SAR for WWAN CELL Main1 & Wi-Fi Normal State & BT..........cccccccceeeeeveevnnnnn. 71
12.4. Sum of the SAR for WWAN CELL Main1 & Wi-Fi Simultaneous 2G_5G State..................... 71
12.5. Sum of the SAR for WWAN CELL Main2 & Wi-Fi Normal State & BT..........cccccccceeveevevvennnn. 71
12.6. Sum of the SAR for WWAN CELL Main2 & Wi-Fi Simultaneous 2G_5G State..................... 71
12.7. Sum of the SAR for Wi-Fi Normal State & NFC...............uoeeeeeiieeeeee e 71
ADPENAIXES ...ttt ettt ettt e e e e e e e e e e e a i aaaaaaas 72
APPENAIX A: SAR SEIUP PROTOS ...ttt ettt e ee e e aaaaaens 72
Appendix B: SAR SyStem CRECK PIOLS .............eee oottt e et eettesae e e e aeeaasnaans 72
Appendix C: SAR HIGRESTt TEOSE PIOLS...............eeeeeeeeeeeeee ettt e e et e ae e e e e e e 72
Appendix D: SAR TiSSUE INGIEAIENLS. ..............ee ettt e e e e e e s e e e e e e aeeasnnns 72
Appendix E: SAR Probe CertifiCates............uueoee ettt ettt eee e 72
Appendix F: SAR Dipole CertifiCateS ...........uueeeeeeeeeeeeee ettt ettt 72
Page 4 of 72
ULLLC Doc. No.: 1.0

This report shall not be reproduced without the written approval of UL LLC



Report No.: R14777340-S1 v2 Issue Date: 8/2/2023

1. Attestation of Test Results

Applicant Name Sony Corporation
FCCID PY7-76732V
Applicable Standards Published RF exposure KDB procedures

IEEE Std 1528-2013

SAR Limits (W/Kg)

Exposure Category Peak spatial-average Extremities (hands, wrists, ankles,

(1g of tissue) etc.)

(10g of tissue)

General population / 1.6 4
Uncontrolled exposure

Equipment Class - Highest Reported SAR (W/kg)

RF Exposure Conditions

PCE DTS NII DSS NFC
Head 0.118 0.362 0.276 0.305 N/A
Body-worn* 0.266 0.169 0.068 0.088 N/A
Hotspot/BT Tethering 0.470 0.169 0.075 0.088 N/A
Extremity (10g) N/A N/A 0.420 N/A 0.501
Simultaneous | Head/Body-

X worn/Hotspot/ 0.796 0.796 0.796 0.767 N/A
BT Tethering
(19)
(E1’g$m'ty N/A N/A 1293 N/A 1293
Date Tested 6/5/2023 to 7/14/2023
Test Results Pass

*Note: The Body-worn minimum separation distance is 10 mm. To cover both body-worn and hotspot RF exposure
conditions testing was performed at a separation distance of 10 mm.

UL LLC tested the above equipment in accordance with the requirements set forth in the above standards. The test results
show that the equipment tested is capable of demonstrating 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 LLC 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
taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL LLC 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: Prepared By:
&7y s . F e
ﬁﬂxz@/m R Fbod [l
Takayuki Shimada Richard J%ﬁ(ovics
Lead Project Engineer Operations Leader
UL Japan, Inc. ULLLC
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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:

O O O 0O O O 0 O O O

@]

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

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

o

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

o TCB Workshop October 2015; RF Exposure Procedures (KDB 941225 D0O5A)
o TCB Workshop October 2016; RF Exposure Procedures (Bluetooth Duty Factor)
o TCB Workshop October 2016; RF Exposure Procedures (DUT Holder Perturbations)
o TCB Workshop May 2017; RF Exposure Procedures (Broadband Liquid Above 3 GHz)
o TCB Workshop April 2019; RF Exposure Procedures (Tissue Simulating Liquids (TSL))
o TCB Workshop April 2019; RF Exposure Procedures (802.11ax SAR Testing)
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3. Facilities and Accreditation

UL LLC is accredited by A2LA, cert. # 0751.06 for all testing performed within the scope of this report.
Testing was performed at the locations noted below.

The test sites and measurement facilities used to collect data are located at 2800 Perimeter Park Dr,
Morrisville, NC, USA.

e SARLab 1A
e SARLab 2A
e SARLab 2B
Address ISED CABID | ISED Company Number | FCC Registration
Building:
[0 | 12 Laboratory Dr uS0067 2180C 825374

RTP, NC 27709, U.S.A

Building:
2800 Perimeter Park Dr. Suite B Uso0067 27265 825374
Morrisville, NC 27560, U.S.A

Page 7 of 72

ULLLC Doc. No.: 1.0
This report shall not be reproduced without the written approval of UL LLC



Report No.: R14777340-S1 v2 Issue Date: 8/2/2023

4. SAR Measurement System & Test Equipment
4.1. SAR Measurement System

The DASY system used for performing complianc? Eests 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).

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

e 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 DASY8' 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.

1 DASYS8 software used: DASY16.0.2.83 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 _ - _
. R - 5+ 1 mm Y2:0:In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 3004 1° 200 4 1°
surface normal at the measurement location I -
<2 GHz: <15 mm 3-4GHz: < 12mm
2-3GHz: <12 mm 4 -6 GHz: < 10 mm
Maximum area scan Spatial resolution: AXA.I‘EEU Ayl—\rea When the x or y dimension of the test device, in the
measurement plane orientation, is 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.
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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
: . . <2 GHz: <=8 mm 3-4GHz <5mm’
Maximum zoom scan spatial resolunon|: AX7o0m- AVZoom _ . .
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 AZzo0om(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-AZzo0m(n-1)

points

3—4 GHz: =28 mm

XV.Z =30 mm 4—-5GHz: =25 mm

Minimum zoom scan
volume

5—-6 GHz: =22 mm

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. < § 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. 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

Netw ork Analyzer Keysight E5063A MY 54100681 9/30/2023
Dielectric Probe SPEAG DAKS-3.5 1051 10/17/2023
Shorting Block SPEAG DAK-3.5 Short SM DAK 200 DA 10/17/2023
Thermometer Fisher Scientific 15-078-181 1817705017 3/30/2024

System Check

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date

Signal Generator Keysight N5181A MY50140788 1/31/2024
Power Meter Keysight N1912A MY55116004 9/02/2024
Power Sensor’ Keysight E9323A MY55110007 6/14/2023
Power Sensor Keysight N1921A MY55090047 2/02/2024
3-Path Diode Power Sensor Rohde & Schwarz NRP8S 112236 6/02/2024
3-Path Diode Power Sensor Rohde & Schwarz NRP8S 112237 6/02/2024
Amplifier MITEQ AMF-4D-00400600-50-30P N/A N/A
Directional coupler Mini-Circuits ZUDC10-183+ 1438 N/A

DC Power Supply Miteq PS 15V1 1990186 N/A

RF Power Source Speag PowerSource1 4278 6/13/2024
RF Power Source’ Speag PowerSource1 4278 6/21/2023
Note(s):

1. Equipment not used for calibrated measurements past calibration due date.

Lab Equipment

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
E-Field Probe SPEAG EX3DV4 7709 12/12/2023
E-Field Probe SPEAG EX3DV4 7710 2/3/2024
E-Field Probe SPEAG EX3DV4 771 3/29/2024
Data Acquisition Electronics SPEAG DAE4 1714 11/23/2023
Data Acquisition Electronics SPEAG DAE4 1715 1/23/2024
Data Acquisition Electronics SPEAG DAE4 1716 3/16/2024
System Validation Dipole SPEAG D750V3 1139 10/12/2023
System Validation Dipole SPEAG D1750V2 1136 10/17/2023
System Validation Dipole SPEAG D1900V2 5d202 10/12/2023
System Validation Dipole SPEAG D2450V2 963 10/18/2023
System Validation Dipole SPEAG D2600V2 1104 10/21/2023
System Validation Dipole SPEAG D5GHzV2 1213 10/11/2023
Environmental Indicator Control Company 06-662-4 200037610 2/24/2024
Environmental Indicator Control Company 06-662-4 200037635 2/24/2024
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Other
Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date

3-Path Diode Power Sensor Rohde & Schwarz NRP8S 112236 6/2/2024
3-Path Diode Power Sensor Rohde & Schwarz NRP8S 112237 6/2/2024
RF Power Meter Keysight N1911a MY55116001 7/07/2023
RF Power Meter Keysight N1911a MY55116002 9/10/2023
RF Power Meter Keysight N1912a MY55116004 9/2/2023
RF Power Sensor Keysight N1921a MY55090025 9/27/2023
RF Power Sensor' Keysight N1921a MY 55090030 6/15/2023
RF Power Sensor’ Keysight E9323A MY 55110006 6/15/2023
Base Station Simulator R&S CMW 500 170733 12/14/2023
Base Station Simulator R&S CMW 500 170732 12/8/2023
Base Station Simulator R&S CMW 500 170193 1/6/2024
Base Station Simulator? R&S CMW 500 170194 6/6/2024
Base Station Simulator? Anritsu MT8821C 6262116751 6/5/2024
Base Station Simulator? Anritsu MT8000A 6272354129 6/9/2024

Note(s):

1. Equipment not used for calibrated measurements past calibration due date.

2. Equipment not used for calibrated measurements prior to the calibration due date.
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5. Measurement Uncertainty

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.
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6. Device Under Test (DUT) Information
6.1. DUT Description

This is a Phablet Device (display diagonal dimension > 15.0 cm or an overall diagonal dimension > 16.0 cm)
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 and wireless power charger

Wireless Router
(Hotspot)

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)
Mobile Hotspot (Wi-Fi 5.2 GHz and 5.8 GHz)

Wi-Fi Direct

Wi-Fi Direct enabled devices transfer data directly between each other

Per Manufacturer, the DUT support only as a group client and not support as a group owner.

Bluetooth Tethering
(Hotspot)

BT Tethering mode permits the device to share its cellular data connection with other devices.
BT Tethering (Bluetooth 2.4 GHz)

SIN Notes

QV77002SG9 FCC 2G/3G SAR Conducted
QV770058HJ A4 FCC SAR 2G/3G #1
QV77007YG9 FCC 4G SAR Conducted - Low band
QV77008AG9 FCC 4G SAR Conducted - Mid/High band
QV7700AAHJ A4 FCC SAR 4G #5

pesigepl lEnmelon QV7700CXG9 RF/SAR WLAN/BT - 2.4GHz/5GHz (Conducted) #3
QV7700F5G9 RF/SAR WLAN/BT - 2.4GHz/5GHz (Conducted) #2
QV7700F8G9 RF/SAR WLAN/BT - 2.4GHz/5GHz (Conducted) #1
QV7700JZHJ A4 FCC SAR 4G #3
QV7700K1HJ A4 FCC SAR 4G #4
QV7700LSHJ A4 FCC SAR 2G/3G #2

Hardware Version

A

Software Version

2G-4G Conducted: 2.108

WLAN/BT Conducted: 2.127

SAR Measurements: 2.108
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6.2. Wireless Technologies

tecwh:zzzz?es Frequency bands Operating mode Duty CyctI:sl:isne; LS
GSM Voice: 12.5%
850 Voice (GMSK) GSM Class : B (E)GPRS: 1 Slot: 12.5%
GSM 1900 GPRS (GMSK) Multi-Slot Class: 2 Slots: 25%
EDGE (8PSK) Class 33 - 4 Up, 5 Down 3 Slots: 37.5%
4 Slots: 50%
Does this device support DTM (Dual Transfer Mode)? X Yes [ No
Band Il UMTS Rel. 99 (Voice & Data)
E/XJI\(;TDS'\QA Band IV HSDPA (Rel. 5) 100%
Band V HSUPA (Rel. 6)
FDD Band 2
FDD Band 4
FDD Band 5
oo
LTE FDD Band 17 64QAM 63.3% (TDD) power Class 3
FDD Band 25 Rel. 15 Carrier Aggregation (1 Uplink and 6 Downlinks)
TDD Band 41
FDD Band 66
802.11b
24 GHz 802.11g 99.9% (802.11b) "
802.11n (HT20) 99.1% (802.11g/n 20MHz BW) "
802.11ax (HE20)
802.11a
802.11n (HT20)
802.11n (HT40)
802.11ac (VHT20) o 4
002 1ac (T4
5 GHz 802.11ac (VHT80) 99.7% ) 4
802.11ac (VHT160) . 0 (802.11ac 160MHz BW)
802.11ax (HE20)
802.11ax (HE40)
802.11ax (HE80)
802.11ax (HE160)
Does this device support bands 5.60 ~ 5.65 GHz? X Yes [1 No
Does this device support Band gap channel(s)? [ Yes X No
Bluetooth 2.4 GHz BR, EDR, LE 76.8%'
NFC 13.56 MHz Type A/B/F IV N/A?
Notes:

1. Duty cycle is referenced from the Section 9.
2. Measured Duty Cycle is not required due to SAR test exemption.
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6.3. General LTE SAR Test and Reporting Considerations

ltem 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

High

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

20600/ 20625/ 20635/ 20643/

848.3

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

High 23130/ 23155/ 23165/ 23173/

715.3

Low 23205/

7795

. 23230/ 23230/
Mid 782 782

. 23255/

High 784.5

Low 23780/ 23755/
709 706.5
. 23790/ 23790/
Mid 710 710
Hioh 23800/ 23825/
9 711 7135

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/
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1905 1907.5 1910 1912.5 1913.5 1914.3

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

implementation

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
LTE transmitter and antenna Refer to Appendix A.

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 (Ngrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 =12 > 16 >18 =1
16 QAM <5 <4 <8 =12 <16 <18 <1
16 QAM >5 >4 >8 >12 > 16 >18 <2
B4 QAM <5 <4 =8 <12 <16 =18 =2
84 QAM =5 >4 =8 =12 > 16 > 18 =3
256 QAM =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

Power reduction

No

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)

Normal cyclic prefix in downlink Extended cyclic prefix in downlink
Special DwPTS UpPTS DwPTS UpPTS
subframe Normal cyclic Extended cyclic : :
configuration prefix prefix Nor_m_al CVC!IC Extepd_ed CVFI'C
in uplink in uplink prefix in uplink prefix in uplink
0 65921 7680 T,
1 19760-T, 20480-T, o
- - o s (1+X)-2192-T, | (1+X)-2560-T
2 21952-T, (‘1+X)-2192-TS (‘l—hX)-EI\.()O-TS 230407, ' ' ) ’
3 24144-T, 256007,
4 263361, 7680 T,
5 6592-T, 20480-T, N o
(2+X)-2192-7, | (2+X)-2560-T,
6 19760-T, 23040-T7, ) : '
7 21952-T, {2+X]‘2192-T£_ (2+X)-2560-]; 12800- 7,
8 24144-T, - - -
9 13168-1; - - -
10 13168 -1, 13152-7 12800-T - - -

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

Uplink- Downlink-to- Subframe Number Calculated Duty)|
Downlink UpImk;::ﬂch- Cycle
Configuration Pe:o e 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 5 ms 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 S u u u D S u u D 53.3%
Calculated Duty Cycle = Extended cyclic prefix in uplink * (Ts) * # of S + # of U / period
Note(s):
This device supports uplink-downlink configurations 0-6. The configuration with highest duty cycle was used for
SAR Testing: configuration 0 at 63.3% duty cycle.
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6.5. Power Back-off Operation

The DUT supports power reduction when Simultaneous WLAN transmission is active (i.e. WLAN Chain 0 and Chain

1 transmitting simultaneously).

WLAN Simultaneous Tx

Wi-Fi 2.4GHz
Wi-Fi 5GHz

Note(s):

Tune-Up Limits for WLAN (Simultaneous 2G_5G state) is Reduced Average Power. Please refer to §9 for all conducted power measurements.

Phablet SAR (Extremity 10g):

When hotspot mode applies, 10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR

> 1.2 Wkg.

When hotspot mode does not apply, 10-g Extremity SAR is required for all surfaces and edges with an antenna located at < 25
mm from that surface or edge in direct contact with a flat phantom, to address interactive hand use exposure conditions.

7. RF Exposure Conditions (Test Configurations)

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

Edge 1 Edge 2 Edge 3 Edge 4 Extremity
Antenna Band Head Rear Front
(Top Edge) (Right Edge ) (Bottom Edge) (Left Edge) (0 mm)
Cellular Main GSM 850
Antenna 1 W-CDMA BV Yes Yes Yes No No Yes Yes No
LTE B5/12/13
Cellular Main GSM 1900
Antenna 2 WCDMA BII/BIV Yes Yes Yes No Yes Yes No No
LTE B25/41/66
- " Wi-Fi 2.4GHz
Wi-Fi M
AI ! Main Wi-Fi 5GHz Yes Yes Yes Yes No No Yes Yes
ntenna
Bluetooth
- Wi-Fi 2.4GHz
Wi Sub Wi-Fi 5GHz Yes Yes Yes No No Yes Yes Yes
Antenna
Bluetooth
Notes:

1. SAR s 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 10 mm. To cover both body-worn and hotspot RF exposure conditions testing was

performed at a separation distance of 10 mm.

3. When hotspot mode applies, 10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2 W/kg.
When hotspot mode does not apply, 10-g Extremity SAR is required for all surfaces and edges with an antenna located at < 25 mm from that
surface or edge in direct contact with a flat phantom, to address interactive hand use exposure conditions.

4. Per KDB 447498 D01 v06, the NFC extremity SAR test exclusion threshold for below 100 MHz is 593 mW. Per the manufacturer, the
maximum transmit power for the NFC radio is 403 mW, and therefore meet SAR test exclusion.
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8. Dielectric Property Measurements & System Check
8.1. Dielectric Property Measurements

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 dielectric constant (er) and conductivity (o) of typical tissue-equivalent media recipes are expected to

be within + 5% of the required target values; but for SAR measurement systems that have implemented the SAR
error compensation algorithms documented in IEEE Std 1528-2013, to automatically compensate the measured SAR
results for deviations between the measured and required tissue dielectric parameters, the tolerance for er and o may
be relaxed to £ 10%. This is limited to frequencies < 3 GHz.

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

Head Body
Target Frequency (MHz) o > (5/m) o > (5/m)
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 354 5.17 48.3 5.88
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Dielectric Propert)

Measurements Results:

Relative Permittivity (er) Conductivity (o)

SAR Dot Band Tissue Frequency
o i) Type ele2 Measured Target peiis Measured Target peis
(%) (%)
2450 37.5 39.2 -4.31 1.7 1.8 -3.89
1A 6/5/2023 2450 Head 2400 37.6 39.3 -4.34 1.7 1.8 -3.52
2480 37.5 39.2 -4.30 1.8 1.8 -4.50
5600 34.9 35.5 -1.73 5.0 5.1 -1.19
1A 6/8/2023 5600 Head 5500 35.1 35.6 -1.51 4.9 5.0 -1.47
5725 34.7 35.4 -2.01 52 52 -0.72
750 42.9 42.0 2.26 0.9 0.9 1.83
1A 6/13/2002 750 Head 660 43.2 42.4 1.74 0.9 0.9 -0.81
850 42.6 41.5 2.75 0.9 0.9 3.32
2600 38.1 39.0 -2.28 2.0 2.0 0.50
1A 6/21/2023 2600 Head 2495 38.3 39.1 -2.10 1.9 1.8 1.91
2690 38.0 38.9 -2.44 2.0 21 -0.75
1750 40.0 40.1 -0.26 1.3 1.4 -1.82
2A 6/12/2023 1750 Head 1710 40.0 40.1 -0.39 1.3 1.3 -1.89
1780 39.9 40.0 -0.30 1.4 1.4 -1.87
2600 40.5 39.0 3.71 2.0 2.0 0.30
2A 6/14/2023 2600 Head 2495 40.6 39.1 3.82 1.9 1.8 1.59
2690 40.3 38.9 3.63 2.0 21 -0.94
1900 38.1 40.0 -4.70 1.4 1.4 1.50
2A 6/19/2023 1900 Head 1850 38.2 40.0 -4.40 1.4 1.4 -0.71
1970 38.0 40.0 -5.00 1.5 1.4 4.50
750 40.7 42.0 -3.05 0.9 0.9 -2.01
2A 6/22/2023 750 Head 660 40.9 424 -3.54 0.8 0.9 -4.64
850 40.4 415 -2.63 0.9 0.9 -0.49
5750 34.3 35.4 -3.12 5.3 5.2 1.06
2A 6/29/2023 5750 Head 5700 34.3 35.4 -3.11 5.2 5.2 0.88
5850 34.1 35.3 -3.34 5.4 5.3 0.75
1900 39.9 40.0 -0.27 1.5 1.4 3.86
2B 6/7/2023 1900 Head 1850 40.0 40.0 -0.05 1.4 1.4 1.43
1920 39.9 40.0 -0.30 1.5 1.4 4.79
5250 35.8 35.9 -0.37 4.7 4.7 -0.90
2B 6/28/2023 5250 Head 5150 36.1 36.0 0.20 4.6 4.6 -0.50
5350 35.7 35.8 -0.47 4.9 4.8 1.07
5750 35.0 35.4 -1.17 5.3 5.2 1.65
2B 6/28/2023 5750 Head 5700 34.9 35.4 -1.35 5.3 5.2 2.26
5850 34.8 35.3 -1.56 5.3 5.3 0.00
5250 345 35.9 -4.04 4.6 4.7 -2.32
2B 7/12/2023 5250 Head 5150 34.6 36.1 -3.93 45 4.6 -2.24
5300 34.4 35.9 -4.11 4.6 4.8 -2.47
5750 34.1 35.4 -3.51 5.1 5.2 -2.91
2B 7/14/2023 5750 Head 5700 34.2 35.4 -3.44 5.0 5.2 -3.52
5850 34.1 35.3 -3.48 5.3 5.3 -1.39
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8.2. System Check

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 used with
each specific SAR system for system verification must be used for device testing. When multiple probe calibration
points are required to cover substantially large transmission bands, independent system verifications are required for
each probe calibration point. A system verification must be performed before each series of SAR measurements
using the same probe calibration point and tissue-equivalent medium. Additional system verification should be
considered according to the conditions of the tissue-equivalent medium and measured tissue dielectric parameters,
typically every three to four days when the liquid parameters are re-measured or sooner when marginal liquid
parameters are used at the beginning of a series of measurements.

System Performance Check Measurement Conditions:

e The measurements were performed in the flat section of the TWIN SAM or ELI phantom, shell thickness: 2.0
0.2 mm (bottom plate) filled with Body or Head simulating liquid of the following parameters.

e The depth of tissue-equivalent liquid in a phantom must be = 15.0 cm for SAR measurements < 3 GHz and =
10.0 cm for measurements > 3 GHz.

e The DASY system with an E-Field Probe was used for the measurements.

¢ The dipole was mounted on the small tripod so that the dipole feed point was positioned below the center
marking of the flat phantom section and the dipole was oriented parallel to the body axis (the long side of the
phantom). The standard measuring distance was 10 mm (above 1 GHz) and 15 mm (below 1 GHz) from dipole
center to the simulating liquid surface.

e The coarse grid with a grid spacing of 15 mm was aligned with the dipole.
For 5 GHz band - The coarse grid with a grid spacing of 10 mm was aligned with the dipole.

e Special 7x7x7 (below 3 GHz) and/or 8x8x7 (above 3 GHz) fine cube was chosen for the cube.

e Distance between probe sensors and phantom surface was set to 3 mm.
For 5 GHz band - Distance between probe sensors and phantom surface was set to 2.5 mm
The dipole input power (forward power) was 50 mW.
The results are normalized to 1 W input power.
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System Check Results

The 1-g and 10-g SAR measured with a reference dipole, using the required tissue-equivalent medium at the test
frequency, must be within +10% of the manufacturer calibrated dipole SAR target. Refer to Appendix B for the SAR
System Check Plots.

Measured Results for 1g SAR Measured Results for 10g SAR
?.:E D8 T'I"::“ee DIpCIEllypessEHalls CaI.D[I)’:IZIeData DIp‘?::BPmo)wer Zoom Scan Normalize Target Delta oG Normalize Target Delta ':II:.‘
to1W (Ref. Value) | +10% to1W (Ref. Value) | +10%
1A 6/5/2023 Head D2450V2 SN: 963 10/18/2023 17.00 2.440 48.68 52.40 -7.09 1.140 22.75 24.50 -7.16 1
1A 6/8/2023 Head D5GHzV2 SN: 1213 (5.60 GHz) 10/11/2023 17.00 3.790 75.62 82.40 -8.23 1.070 21.35 23.50 -9.15 2
1A 6/13/2023 Head D750V3 SN: 1139 10/12/2023 17.00 0.419 8.36 8.51 -1.76 0.275 5.49 5.58 -1.67 3
1A 6/21/2023 Head D2600V2 SN: 1104 10/21/2023 17.00 2.730 54.47 56.70 -3.93 1.230 24.54 25.30 -3.00 4
2A 6/12/2023 Head D1750V2 SN: 1136 10/17/2023 17.00 1.750 34.92 36.10 -3.28 0.938 18.72 19.10 -2.01 5
2A 6/14/2023 Head D2600V2 SN: 1104 10/21/2023 17.00 2.860 57.06 56.70 0.64 1.300 25.94 25.30 2.52 6
2A 6/19/2023 Head D1900V2 SN: 5d202 10/12/2023 17.00 2.060 41.10 39.20 4.85 1.070 21.35 20.40 4.65 7
2A 6/22/2023 Head D750V3 SN: 1139 10/12/2023 17.00 0.414 8.26 8.51 -2.93 0.274 5.47 5.58 -2.02 8
2A 6/29/2023 Head D5GHzV2 SN: 1213 (5.75 GHz) 10/11/2023 17.00 3.660 73.03 78.80 -7.33 1.050 20.95 22.40 -6.47 9
2B 6/7/2023 Head D1900V2 SN: 5d202 10/12/2023 17.00 1.990 39.71 39.20 1.29 1.020 20.35 20.40 -0.24 10
2B 6/28/2023 Head D5GHzV2 SN: 1213 (5.25 GHz) 10/11/2023 17.00 3.740 74.62 79.40 -6.02 1.070 21.35 22.70 -5.95
2B 6/28/2023 Head D5GHzV2 SN: 1213 (5.75 GHz) 10/11/2023 17.00 3.700 73.82 78.80 -6.31 1.050 20.95 22.40 -6.47 "
2B 7/12/2023 Head D5GHzV2 SN: 1213 (5.25 GHz) 10/11/2023 17.00 3.740 74.62 79.40 -6.02 1.060 21.15 22.70 -6.83 12
2B 7/14/2023 Head D5GHzV2 SN: 1213 (5.75 GHz) 10/11/2023 17.00 3.760 75.02 78.80 -4.79 1.050 20.95 22.40 -6.47
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9. Conducted Output Power Measurements

Tune-Up Power Limits provided by the manufacturer are used to scale measured SAR values.

9.1. GSM
Per KDB 941225 D01 3G SAR Procedures:

SAR test reduction for GPRS and EDGE modes is determined by the source-based time-averaged output power
specified for production units, including tune-up tolerance. The data mode with highest specified time-averaged output
power should be tested for SAR compliance in the applicable exposure conditions. For modes with the same specified
maximum output power and tolerance, the higher number time-slot configuration should be tested.

When different maximum output power applies to GSM voice or GPRS/EDGE time slots, GSM voice and
GPRS/EDGE time slots should be tested separately to determine compliance by summing the corresponding reported
SAR.

The GMSK EDGE configurations are grouped with GPRS and considered with respect to time-averaged maximum
output power to determine compliance

Per October 2013 TCB Workshop:
When the maximum frame-averaged powers levels are within 0.25 dB of each other, test the configuration with the
most number of time slots.

Maximum Output Power (Tune-up Limit) for GSM

SAR is not required for EDGE (8PSK) mode because the maximum output power and tune-up limit is < 1/4dB higher
than GPRS/EDGE (GMSK) or the adjusted SAR of the highest reported SAR of GPRS/EDGE (GMSK) is < 1.2W/kg.

GSM DTM CS Burst Power
Tune-Up Limit (dBm)

GSM DTM PS Burst Power

GSM Burst Power Tune-up Limit (dBm) Tune-Up Limit (dBm)

RF Air interface Mode

CELL Main1

CELL Main2

CELL Main1

CELL Main2

CELL Main1

CELL Main2

Normal

GSM850

Voice/GPRS (1 slot)

32.9

GPRS 2 slots

29.9

GPRS 3 slots

28.1

GPRS 4 slots

26.9

EGPRS 1 slot

28.0

EGPRS 2 slot

25.0

EGPRS 3 slot

EGPRS 4 slots

GSM1900

Voice/GPRS (1 slof
GPRS 2 slots
GPRS 3 slots
GPRS 4 slots
EGPRS 1 slot
EGPRS 2 slot

=

EGPRS 3 slot
EGPRS 4 slots

Normal
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GSM850 Measured Results

Normal Average Power (dBm)

Mode SCc (::emmge ;gz Ch No. (';/:ili.) Measured Tune-up Limit
Burst Pwr | Frame Pwr | Burst Pwr | Frame Pwr
128 824.2 31.6 22.6
1 190 836.6 31.8 22.8 32.9 23.9
251 848.8 31.9 22.8
128 824.2 28.5 22.5
2 190 836.6 28.6 22.5 29.9 23.9
GPRS/EDGE csi 251 848.8 28.6 22.6
(GMSK) 128 824.2 26.1 21.9
3 190 836.6 26.2 21.9 28.1 23.8
251 848.8 27.0 22.7
128 824.2 25.6 22.6
4 190 836.6 25.7 22.7 26.9 23.9
251 848.8 25.7 22.6
128 824.2 26.6 17.6
1 190 836.6 26.8 17.8 28.0 19.0
251 848.8 26.8 17.7
128 824.2 23.8 17.7
2 190 836.6 23.8 17.8 25.0 19.0
EDGE 251 848.8 23.9 17.9
(8PSK) MCSS 128 824.2 21.9 17.7
3 190 836.6 21.9 17.7 23.2 18.9
251 848.8 22.0 17.7
128 824.2 20.8 17.8
4 190 836.6 20.7 17.7 22.0 19.0
251 848.8 20.7 17.7
GSM1900 Measured Results
' Normal Average Power (dBm)
Mode Si ohdelnmge ;-'Ir;: Ch No. ('J:Z') Measured Tune-up Limit
Burst Pwr | Frame Pwr | Burst Pwr | Frame Pwr
512 1850.2 27.1 18.1
1 661 1880.0 27.1 18.1 28.0 19.0
810 1909.8 27.1 18.1
512 1850.2 241 18.1
2 661 1880.0 23.8 17.8 25.0 19.0
GPRS/EDGE csi 810 1909.8 23.8 17.8
(GMSK) 512 1850.2 22.0 17.7
3 661 1880.0 21.7 17.5 23.2 18.9
810 1909.8 21.7 17.4
512 1850.2 20.8 17.8
4 661 1880.0 20.8 17.8 22.0 19.0
810 1909.8 21.1 18.0
512 1850.2 25.7 16.7
1 661 1880.0 26.1 17.1 27.0 18.0
810 1909.8 26.0 16.9
512 1850.2 22.7 16.7
2 661 1880.0 22.9 16.9 24.0 18.0
EDGE 810 1909.8 229 16.9
(8PSK) MCsS 512 1850.2 21.0 16.7
3 661 1880.0 21.3 17.0 22.2 17.9
810 1909.8 21.3 17.0
512 1850.2 19.8 16.7
4 661 1880.0 19.7 16.7 21.0 18.0
810 1909.8 19.8 16.8
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GSM850 DTM Measured Results

Normal Average Power (dBm)

Mode Coding Time Ch No. Freq. Measured Tune-up Limit
Scheme Slots (MHz) cs PS cs PS cs PS cs PS
Burst Pwr | Burst Pwr_| Frame Pwr | Frame Pwr | Burst Pwr | Burst Pwr | Frame Pwr | Frame Pwr
128 824.2 31.4 22.3
1 190 836.6 31.5 225 329 239
251 848.8 31.6 22.6
128 824.2 28.5 28.6 22,5 22.6
(\?osig{el) GF’(Z?A/EE)GE CS1 2 190 836.6 28.6 29.2 22.6 23.2 29.9 29.9 23.9 23.9
251 848.8 28.5 28.6 225 22.6
128 824.2 26.5 26.5 22.2 22.3
3 190 836.6 26.8 26.8 22.6 225 28.1 28.1 23.8 23.8
251 848.8 26.7 26.8 22.4 22.6
128 824.2 31.4 22.3
1 190 836.6 31.5 225 32.9 239
251 848.8 31.6 22.6
128 824.2 285 23.7 225 17.7
(\(/;j(':\i) (gggf) MCS5 2 190 836.6 28.6 23.7 22.6 17.7 29.9 25.0 23.9 19.0
251 848.8 28.5 23.7 225 17.7
128 824.2 26.5 22.0 22.2 17.7
3 190 836.6 26.8 21.8 22.6 17.6 28.1 23.2 23.8 18.9
251 848.8 26.7 21.8 22.4 17.6
GSM1900 DTM Measured Results
Normal Average Power (dBm)
Mode Coding Time Ch No. Freq. Measured Tune-up Limit
S || Sk (AT} cs PS cs PS cs PS cs PS
Burst Pwr | Burst Pwr | Frame Pwr | Frame Pwr | Burst Pwr | Burst Pwr | Frame Pwr | Frame Pwr
512 1850.2 27.0 18.0
1 661 1880.0 271 18.1 28.0 19.0
810 1909.8 27.2 18.1
512 1850.2 23.4 24.2 17.4 18.2
(\(/;osig{el) GP(ZfA/EE)GE Cs1 2 661 1880.0 235 239 17.4 17.9 25.0 25.0 19.0 19.0
810 1909.8 235 239 17.5 17.8
512 1850.2 21.4 22.0 171 17.7
3 661 1880.0 213 21.8 171 17.6 23.2 23.2 18.9 18.9
810 1909.8 21.4 21.7 171 17.5
512 1850.2 27.0 18.0
1 661 1880.0 271 18.1 28.0 19.0
810 1909.8 27.2 18.1
512 1850.2 23.4 22.8 17.4 16.8
(\?osi(':\i) (gggf) MCS5 2 661 1880.0 235 23.0 17.4 17.0 25.0 24.0 19.0 18.0
810 1909.8 235 23.0 17.5 17.0
512 1850.2 21.4 21.0 171 16.8
3 661 1880.0 21.3 211 171 16.9 23.2 22.2 18.9 17.9
810 1909.8 21.4 21.4 171 171
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9.2. W-CDMA

Per KDB 941225 D01 3G SAR Procedures for W-CDMA:

Maximum output power is verified on the high, middle and low channels and using the appropriate 12.2 kbps RMC with TPC
(transmit power control) set to all “1’s”

Release 99 Setup Pro

cedures used to establish the test signals

The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP TS34.121-1. A
summary of these settings is illustrated below:

Mode Subtest Rel99
Loopback Mode Test Mode 2
. Rel99 RMC 12.2kbps RMC
WCDMA General Settings Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA Setup Proced

ures used to establish the test signals

The following 4 Sub-tests

were completed according to procedures in table C.10.1.4 of 3GPP TS 34.121-1

A summary of these settings is illustrated below:

Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Bd Bd Be/Be Bus CM (dB) MPR (dB)
(SF) (Note1, (Note 3) (Note 3)
Note 2)
1 215 18/15 64 2/15 415 0.0 0.0
2 1215 15/15 64 12/15 24/15 1.0 0.0
{Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 1515 415 64 15/4 30715 1.5 0.5

Note 1

* Aack, Anack and Acai = 3015 with 3, = 30115+ .

Note 2: For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector

Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase discontinuity
in clause 513 1AA, Agcr and Ayacy = 30/15 with ﬂm =30M3* b, , and Agg = 24/13 with

B.=2an5" .

Note 3: CM = 1 for Bo/Ba =12/15, Bre/B=24/15. For all other combinations of DPDCH, DPCCH and HS-

DPCCHthe MPR is based on the relative CM difference. This is applicable for only UEs that support
HSDPA in release 6 and later releases.

Note 4. For subtest 2 the B./Bq4 ratio of 12/13 for the TFC during the measurement period (TF1, TFO) is

achieved by setting the signalled gain factors for the reference TFC (TF1, TF1)to . = 11/15 and By =
15/15.

HSUPA Setup Proced

ures used to establish the test signals

The following 5 Sub-tests were completed according to procedures in table C.11.1.3 of 3GPP TS 34.121-1. A summary of these
settings is illustrated below:

Table C.11.1.3: B values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Be/Ba | PBus Bec Bea Bea Bea cM MPR | AG E-
test (SF) (Note1) (Note 4) | (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 5) (Note (Note (Note
2) 2) 5)
(Note
6)
1 1115 | 1515 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3) 3)
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 3.0 20 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Beg1:47/15 | 4 2 20 1.0 15 92
Bea2: 4715 | 4
4 215 15/15 | 64 2115 | 415 | 2115 56/75 4 1 3.0 2.0 17 71
5 15/15 0 - - 515 | 5/15 47115 4 1 1.0 0.0 12 67
Note 1:  For sub-test 1 to 4, Aack. Anack and Acar = 30/15 with 3, = 30/15* 3. For sub-test 5, Aack, Anack and Aca =
515 with f,,=5/15*f3. .
Note 2:  CM = 1 for Bc/Ba =12/15, Bng/Bc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the B¢/Bq ratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and g = 15/15.
Note 4:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.
Note 5:  Peq can not be set directly; it is set by Absolute Grant Value.
Note 6:  For subtests 2, 3 and 4, UE may perform E-DPDCH power scaling at max power which could results in slightly
smaller MPR values.
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DC-HSDPA Setup Procedures used to establish the test signals
The following 4 Sub-tests for DC-HSDPA were completed according to procedures in table C08.1.12 of 3GPP TS 34.121-1. A
summary of subtest settings is illustrated below:

Table C.8.1.12: Fixed Reference Channel H-Set 12

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps 60
Inter-TTI Distance TTI's 1
Number of HARQ Processes Proces 6
ses
Information Bit Payload ( N, ) Bits 120
Number Code Blocks Blocks 1
Binary Channel Bits Per TTI Bits 960
Total Available SML’s in UE SML's 19200
Number of SML’s per HARQ Proc. SML’s 3200
Coding Rate 0.15
Number of Physical Channel Codes Codes 1
Modulation QPSK
Note 1:  The RMC is intended to be used for DC-HSDPA
mode and both cells shall transmit with identical
parameters as listed in the table.
Note 2: Maximum number of transmission is limited to 1, i.e.,
retransmission is not allowed. The redundancy and
constellation version 0 shall be used.

HSPA+ Setup Procedures used to establish the test signals
The following 1 Sub-test was completed according to procedures in table C.11.1.4 of 3GPP TS34.121. A summary of these
settings is illustrated below:

Table C.11.1.4: B values for transmitter characteristics tests with HS-DPCCH and E-DCH with 16QAM

Sub- Be Ba Bhs Bec Bea Bea cM MPR AG |E-TFCl| E-TFCI
test | (Note3) (Note1) (2xSF2) (2xSF4) (dB) (dB) | Index | (Note 5)| (boost)
(Note 4) (Note 4) (Note 2) | (Note 2) | (Note 4)
1 1 0 30/15 | 30/15 Beal: 30/15 Bedd: 24/15 3.5 2.5 14 105 105
Bea2: 30/15 Bead: 24115

Note 1:  Aack, Anack and Acq = 30/15 with [, =30/15* S .

Note 2: CM = 3.5 and the MPR is based on the relative CM difference, MPR = MAX(CM-1,0).

Note 3: DPDCH is not configured, therefore the Bc is set to 1 and Ba = 0 by default.

Note 4:  Beq c¢an not be set directly; it is set by Absolute Grant Value.

Note 5:  All the sub-tests require the UE to transmit 2SF2+2SF4 16QAM EDCH and they apply for UE using E-
DPDCH category 7. E-DCH TTl is set to 2ms TTl and E-DCH table index = 2. To support these E-DCH
configurations DPDCH is not allocated. The UE is signalled to use the extrapolation algorithm.

Maximum Output Power (Tune-up Limit) for W-CDMA

SAR measurement is not required for the HSDPA, HSUPA. When primary mode and the adjusted SAR is £ 1.2
W/kg and secondary mode is < %2 dB higher than the primary mode

Tune-up PowerLimit
(dBm)
RF Air interface Mode CELL Main1

Normal
R99 19.7
W-CDMA HSDPA 19.0
Band 2 HSUPA 19.0
DC-HSDPA 19.0
R99 18.7
W-CDMA HSDPA 18.0
Band 4 HSUPA 18.0
DC-HSDPA 18.0
R99 227
W-CDMA HSDPA 22.0
Band 5 HSUPA 22.0
DC-HSDPA 22.0
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W-CDMA Band Il Measured Results

Freq. Normal Average Power (dBm)
Mode UL Ch No. —
(MHz) Measured Pwr | MPR | Tune-up Limit

Rel 90 9262 1852.4 19.0

Release 99 (RMC, 12.2 9400 1880.0 18.9 N/A 19.7
kbps) 9538 1907.6 19.0
9262 1852.4 18.0

Subtest 1 9400 1880.0 17.9 0 19.0
9538 1907.6 17.9
9262 1852.4 17.9

Subtest 2 9400 1880.0 17.9 0 19.0
HSDPA 9538 1907.6 17.9
9262 1852.4 17.4

Subtest 3 9400 1880.0 17.4 0.5 18.5
9538 1907.6 17.4
9262 1852.4 17.4

Subtest 4 9400 1880.0 17.4 0.5 18.5
9538 1907.6 17.4
9262 1852.4 18.0

Subtest 1 9400 1880.0 18.0 0 19.0
9538 1907.6 17.9
9262 1852.4 16.0

Subtest 2 9400 1880.0 16.1 2 17.0
9538 1907.6 15.9
9262 1852.4 17.0

HSUPA Subtest 3 9400 1880.0 17.0 1 18.0
9538 1907.6 16.9
9262 1852.4 16.0

Subtest 4 9400 1880.0 16.0 2 17.0
9538 1907.6 15.9
9262 1852.4 18.1

Subtest 5 9400 1880.0 18.1 0 19.0
9538 1907.6 18.0
9262 1852.4 17.9

Subtest 1 9400 1880.0 18.0 0 19.0
9538 1907.6 17.9
9262 1852.4 18.0

Subtest 2 9400 1880.0 18.0 0 19.0
DCHSDPA 9538 1907.6 17.9
9262 1852.4 17.5

Subtest 3 9400 1880.0 17.5 0.5 18.5
9538 1907.6 17.4
9262 1852.4 17.5

Subtest 4 9400 1880.0 17.5 0.5 18.5
9538 1907.6 17.4
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W-CDMA Band IV Measured Results

Freq. Normal Average Power (dBm)
Mode UL Ch No. —
(MHz) Measured Pwr | MPR | Tune-up Limit

Rel 90 1312 1712.4 17.9

Release 99 (RMC, 12.2 1413 1732.6 18.0 N/A 18.7
kbps) 1513 1752.6 18.0
1312 1712.4 16.9

Subtest 1 1413 1732.6 17.0 0 18.0
1513 1752.6 17.0
1312 1712.4 16.8

Subtest 2 1413 1732.6 17.0 0 18.0
HSDPA 1513 1752.6 17.0
1312 1712.4 16.4

Subtest 3 1413 1732.6 16.5 0.5 17.5
1513 1752.6 16.5
1312 1712.4 16.4

Subtest 4 1413 1732.6 16.6 0.5 17.5
1513 1752.6 16.5
1312 1712.4 16.9

Subtest 1 1413 1732.6 17.1 0 18.0
1513 1752.6 17.0
1312 1712.4 14.9

Subtest 2 1413 1732.6 15.1 2 16.0
1513 1752.6 15.0
1312 1712.4 15.9

HSUPA Subtest 3 1413 1732.6 16.1 1 17.0
1513 1752.6 16.0
1312 1712.4 14.9

Subtest 4 1413 1732.6 15.1 2 16.0
1513 1752.6 15.0
1312 1712.4 16.9

Subtest 5 1413 1732.6 171 0 18.0
1513 1752.6 17.0
1312 1712.4 16.9

Subtest 1 1413 1732.6 17.0 0 18.0
1513 1752.6 17.0
1312 1712.4 16.9

Subtest 2 1413 1732.6 17.0 0 18.0
DC-HSDPA 1513 1752.6 17.0
1312 1712.4 16.4

Subtest 3 1413 1732.6 16.5 0.5 17.5
1513 1752.6 16.4
1312 1712.4 16.4

Subtest 4 1413 1732.6 16.5 0.5 17.5
1513 1752.6 16.5
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W-CDMA Band V Measured Results

Freq. Normal Average Power (dBm)
Mode UL Ch No.
(MHz) Measured Pwr [ MPR | Tune-up Limit

Rel 59 4132 826.4 21.9

Release 99 | (RMC, 12.2 4183 836.6 21.9 N/A 22.7
kbps) 4233 846.6 218
4132 826.4 20.9

Subtest 1 4183 836.6 20.9 0 22.0
4233 846.6 20.8
4132 826.4 20.9

Subtest 2 4183 836.6 20.9 0 22.0
HSDPA 4233 846.6 20.8
4132 826.4 20.4

Subtest 3 4183 836.6 20.4 0.5 21.5
4233 846.6 20.3
4132 826.4 20.4

Subtest 4 4183 836.6 20.4 0.5 21.5
4233 846.6 20.3
4132 826.4 21.0

Subtest 1 4183 836.6 21.0 0 22.0
4233 846.6 20.9
4132 826.4 19.0

Subtest 2 4183 836.6 18.9 2 20.0
4233 846.6 18.9
4132 826.4 19.9

HSUPA Subtest 3 4183 836.6 19.9 1 21.0
4233 846.6 19.9
4132 826.4 19.0

Subtest 4 4183 836.6 19.0 2 20.0
4233 846.6 18.9
4132 826.4 21.0

Subtest 5 4183 836.6 21.0 0 22.0
4233 846.6 20.9
4132 826.4 20.9

Subtest 1 4183 836.6 20.9 0 22.0
4233 846.6 20.8
4132 826.4 20.9

Subtest 2 4183 836.6 20.9 0 22.0
DC-HSDPA 4233 846.6 20.8
4132 826.4 20.4

Subtest 3 4183 836.6 20.4 0.5 21.5
4233 846.6 20.3
4132 826.4 20.4

Subtest 4 4183 836.6 20.4 0.5 21.5
4233 846.6 20.3
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9.3. LTE

The following tests were conducted according to the test requirements outlined in section 6.2 of the 3GPP TS36.101

specification.

UE Power Class: 3 (23 +/- 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum output power
due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1

of the 3GPP TS36.101.

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

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 > 16 > 18 <1
16 QAM <5 =4 <8 <12 <16 <18 =1
16 QAM >5 >4 >8 >12 > 16 >18 <2
84 QAM <5 =4 <8 <12 <16 <18 =2
84 QAM >5 >4 >8 >12 > 16 > 18 =3
256 QAM =1 <5

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition to the allowed MPR
requirements. All the measurements below were performed with A-MPR disabled, by using Network Signaling Value

of “NS_01".
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)
Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (subclause) bandwidth | Blocks {Nws)
value {MHz)
a0 1 1.4,3.5, 10, .
NS_01 86211 Table 5.5-1 15 20 Table 5.6-1 NVA
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Maximum Output Power (Tune-up Limit) for LTE

According to April 2015 TCB workshop, SAR test exclusion can be applied for testing overlapping LTE bands as
follows:
a) The maximum output power, including tolerance, for the smaller band must be < the larger band to qualify
for the SAR test exclusion.
b) The channel bandwidth and other operating parameters for the smaller band must be fully supported by the
larger band.
e LTE Band 2 (1850-1910 MHz) is covered by LTE Band 25 (1850-1915 MHz)
e LTE Band 4 (1710-1755 MHz) is covered by LTE Band 66 (1710-1780 MHz)
e LTE Band 17 (704-716 MHz) is covered by LTE Band 12 (699-716 MHz)

For some LTE Bands, certain channel bandwidths do not support at least three non-overlapping channels. When a
device supports overlapping channel assignments 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. Please
refer to section 6.3. for a detailed list of LTE test channels

¢ LTE Band 5 (824-849 MHz)

e LTE Band 12 (699-716 MHz)

LTE QPSK configuration has the highest maximum average output power per 3GPP standard.

SAR measurement is not required for the 16QAM and 64QAM. When the highest maximum output power for

16QAM and 64QAM is < 2 dB higher than the QPSK or when the reported SAR for the QPSK configuration is <
1.45 W/kg.

Tune-up PowerLimit (dBm)
RF Air interface Mode CELL Main1 CELL Main2
Normal Normal

LTE Band 2 QPSK 20.0
LTE Band 4 QPSK 19.0
LTE Band 5 QPSK
LTE Band 12 QPSK
LTE Band 13 QPSK
LTE Band 17 QPSK
LTE Band 25 QPSK
LTE Band 41 QPSK
LTE Band 66 QPSK
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LTE Band 5 Measured Results

Normal Average Power (dBm)
(l\ﬁHWz) Mode Allo'z:tion ofl?sit 20450 20525 20600 YER Tu.ne.'uP
829 MHz 836.5 MHz 844 MHz Limit
1 0 20.8 20.8 20.9 0 22
1 25 20.8 20.9 20.9 0 22
1 49 20.8 20.9 20.8 0 22
QPSK 25 0 20.7 20.9 20.8 0 22
25 12 20.8 20.9 20.8 0 22
25 25 20.8 20.9 20.9 0 22
50 20.8 20.8 20.8 0 22
1 21.0 21.0 211 0 22
1 25 20.9 211 21.0 0 22
1 49 21.0 211 21.0 0 22
10 MHz 16QAM 25 0 20.8 20.9 20.9 0 22
25 12 20.9 20.9 20.9 0 22
25 25 20.8 20.9 20.9 0 22
50 20.8 20.9 20.9 0 22
1 211 211 21.2 0 22
1 25 211 21.2 21.2 0 22
1 49 21.2 211 21.1 0 22
64QAM 25 0 20.4 20.5 20.6 0 22
25 12 20.5 20.5 20.6 0 22
25 25 20.4 20.6 20.6 0 22
50 0 20.4 20.5 20.6 0 22
Normal Average Power (dBm)
(I\I/?sz) Mode Allozgtion of?sBet 20425 20525 20625 e Tu.ne._uP
826.5 MHz 836.5 MHz 846.5 MHz Limit
1 0 20.7 20.8 20.8 0 22
1 12 20.8 21.0 21.0 0 22
1 24 20.7 20.9 20.8 0 22
QPSK 12 20.8 20.8 20.8 0 22
12 20.8 20.9 20.8 0 22
12 13 20.8 20.9 20.9 0 22
25 20.8 20.9 20.8 0 22
1 20.9 21.0 21.0 0 22
1 12 21.0 21.2 21.2 0 22
1 24 20.9 211 211 0 22
5 MHz 16QAM 12 20.8 20.9 20.7 0 22
12 20.8 21.0 20.8 0 22
12 13 20.8 21.0 20.8 0 22
25 20.8 20.9 20.8 0 22
1 20.9 21.2 211 0 22
1 12 21.0 21.2 21.2 0 22
1 24 20.9 21.2 21.2 0 22
64QAM 12 20.4 20.5 20.5 0 22
12 20.5 20.5 20.5 0 22
12 13 20.4 20.6 20.6 0 22
25 20.4 20.5 20.4 0 22
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LTE Band 5 Measured Results (continued)

Normal Average Power (dBm)

(SHWZ) Mode A"ozzﬁon Of'?sit 20415 20525 20635 VPR Tu.ne.-up
825.5 MHz 836.5 MHz 847.5 MHz Limit
1 20.7 20.9 20.8 0 22
1 8 20.8 21.0 20.9 0 22
1 14 20.7 20.9 20.8 0 22
QPSK 8 0 20.8 20.9 20.9 0 22
8 4 20.8 20.9 20.9 0 22
8 7 20.8 21.0 20.9 0 22
15 0 20.7 20.9 20.9 0 22
1 0 20.9 21.0 21.0 0 22
1 8 21.0 21.2 21.1 0 22
1 14 20.9 21.1 21.0 0 22
3 MHz 16QAM 8 0 20.8 20.9 20.9 0 22
8 4 20.9 20.9 21.0 0 22
8 7 20.8 21.0 21.0 0 22
15 0 20.8 20.9 20.9 0 22
1 0 21.0 21.2 21.0 0 22
1 8 21.2 21.3 21.1 0 22
1 14 21.0 21.2 21.0 0 22
64QAM 8 0 20.4 20.5 20.5 0 22
8 4 20.5 20.6 20.5 0 22
8 7 20.5 20.6 20.5 0 22
15 0 20.4 20.5 20.5 0 22

Normal Average Power (dBm)

(SHWZ) Mode A"oigﬁon of'?sit 20407 20525 20643 VPR Tu!']e‘-up
824.7 MHz 836.5 MHz 848.3 MHz Limit
1 0 20.7 20.8 20.8 0 22
1 3 20.7 20.9 20.8 0 22
1 5 20.7 20.9 20.8 0 22
QPSK 3 0 20.7 20.8 20.8 0 22
3 1 20.7 20.9 20.8 0 22
3 3 20.7 20.9 20.8 0 22
6 0 20.7 20.8 20.8 0 22
1 0 20.8 21.1 21.0 0 22
1 3 20.8 21.1 21.0 0 22
1 5 20.9 21.0 21.0 0 22
1.4 MHz 16QAM 3 0 20.8 21.0 20.8 0 22
3 1 20.9 21.0 20.9 0 22
3 3 20.9 21.0 20.9 0 22
6 0 20.7 20.8 20.8 0 22
1 0 21.1 21.2 21.0 0 22
1 3 21.1 21.2 21.0 0 22
1 5 21.1 21.1 21.0 0 22
64QAM 3 0 20.9 21.0 21.0 0 22
3 1 20.9 21.0 21.0 0 22
3 3 20.9 21.0 21.0 0 22
6 0 20.4 20.5 20.5 0 22
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LTE Band 12 Measured Results

Normal Average Power (dBm)
(laHWz) Mode Allolz:tion ofl?sit 23060 23095 23130 YER Tu.ne.'uP
704 MHz 707.5 MHz 711 MHz Limit
1 0 21.0 20.9 21.0 0 22
1 25 21.0 21.0 21.0 0 22
1 49 21.0 21.0 20.9 0 22
QPSK 25 0 20.9 21.0 21.0 0 22
25 12 211 21.0 211 0 22
25 25 21.0 21.0 21.0 0 22
50 21.0 21.0 21.0 0 22
1 211 211 211 0 22
1 25 211 211 21.2 0 22
1 49 21.2 211 21.0 0 22
10 MHz 16QAM 25 0 20.9 21.0 21.0 0 22
25 12 21.0 21.0 21.0 0 22
25 25 21.0 21.0 21.0 0 22
50 21.0 21.0 21.0 0 22
1 21.3 21.3 21.3 0 22
1 25 21.2 21.3 21.3 0 22
1 49 21.3 21.3 21.3 0 22
64QAM 25 0 20.4 20.5 20.5 0 22
25 12 20.5 20.5 20.6 0 22
25 25 20.5 20.5 20.6 0 22
50 0 20.5 20.5 20.6 0 22
Normal Average Power (dBm)
(SHWZ) Mode Allozgtion of?sBet 23035 23095 23155 e Tu.ne._uP
701.5 MHz 707.5 MHz 713.5 MHz Limit
1 0 20.9 20.9 20.9 0 22
1 12 21.0 211 211 0 22
1 24 20.9 20.9 21.0 0 22
QPSK 12 20.9 20.9 21.0 0 22
12 21.0 21.0 21.0 0 22
12 13 21.0 21.0 21.0 0 22
25 21.0 20.9 20.9 0 22
1 21.0 211 21.1 0 22
1 12 211 21.3 21.3 0 22
1 24 21.0 21.2 21.2 0 22
5 MHz 16QAM 12 20.9 21.0 20.9 0 22
12 21.0 21.1 21.0 0 22
12 13 21.0 21.1 21.0 0 22
25 21.0 20.9 20.9 0 22
1 21.3 21.3 21.3 0 22
1 12 21.2 21.3 21.4 0 22
1 24 21.2 21.2 21.3 0 22
64QAM 12 20.4 20.5 20.5 0 22
12 20.5 20.5 20.6 0 22
12 13 20.5 20.6 20.6 0 22
25 20.5 20.4 20.5 0 22
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LTE Band 12 Measured Results (continued)

Normal Average Power (dBm)

(SHWZ) Mode A"ozgtion O'?szt 23025 23095 23165 VPR Tu.ne.-up
700.5 MHz 707.5 MHz 714.5 MHz Limit
1 20.9 20.9 20.9 0 22
1 8 20.9 21.1 21.0 0 22
1 14 20.9 21.0 20.9 0 22
QPSK 8 0 20.9 21.0 20.9 0 22
8 4 20.9 21.0 21.1 0 22
8 7 21.0 21.1 21.0 0 22
15 0 20.9 20.9 20.9 0 22
1 0 21.0 21.1 21.1 0 22
1 8 21.1 21.3 21.2 0 22
1 14 21.0 21.1 21.1 0 22
3 MHz 16QAM 8 0 21.0 21.0 21.0 0 22
8 4 21.0 21.0 21.1 0 22
8 7 21.0 21.1 21.1 0 22
15 0 20.9 21.0 20.9 0 22
1 0 21.3 21.3 21.3 0 22
1 8 21.3 21.3 21.3 0 22
1 14 21.3 21.3 21.2 0 22
64QAM 8 0 20.5 20.5 20.5 0 22
8 4 20.5 20.5 20.6 0 22
8 7 20.5 20.6 20.6 0 22
15 0 20.5 20.4 20.5 0 22

Normal Average Power (dBm)

(SHWZ) Mode A"oigﬁon o?:gt 23017 23095 23173 VPR Tu!']e‘-up
699.7 MHz 707.5 MHz 715.3 MHz Limit
1 0 21.0 21.0 21.0 0 22
1 3 21.0 21.1 21.0 0 22
1 5 21.0 21.0 21.0 0 22
QPSK 3 0 21.0 21.0 20.9 0 22
3 1 21.0 21.0 21.0 0 22
3 3 21.0 21.0 21.0 0 22
6 0 21.0 20.9 21.0 0 22
1 0 21.1 21.1 21.1 0 22
1 3 21.2 21.2 21.2 0 22
1 5 21.1 21.1 21.1 0 22
1.4 MHz 16QAM 3 0 21.0 21.0 21.0 0 22
3 1 21.1 21.0 21.0 0 22
3 3 21.1 21.1 21.0 0 22
6 0 21.0 21.0 21.0 0 22
1 0 21.3 21.3 21.3 0 22
1 3 21.4 21.4 21.3 0 22
1 5 21.3 21.3 21.3 0 22
64QAM 3 0 211 21.1 21.0 0 22
3 1 211 21.1 21.0 0 22
3 3 21.1 21.2 21.0 0 22
6 0 20.5 20.4 20.5 0 22
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LTE Band 13 Measured Results

BW RB RB Normal Average Power (dBm)
(MHz) Mode | Aliocation | offset MPR | TUne-up
QPSK 25 0 0 22
25 12 0 22
25 25 0 22
10MHz | 16QAM 25 0 0 22
25 12 0 22
25 25 0 22
64QAM 25 0 0 22
25 12 0 22
25 25 0 22
Normal Average Power (dBm)
(I\?sz) Mode A"onzﬁon o?sit 23205 23230 23255 R | Tuneup
779.5 MHz 782 MHz 784.5 MHz Limit
1 0 20.9 20.9 21.0 0 22
1 12 21.1 21.0 21.1 0 22
1 24 20.9 20.9 21.0 0 22
QPSK 12 20.9 20.8 20.9 0 22
12 21.0 20.9 20.9 0 22
12 13 20.9 20.9 20.9 0 22
25 21.0 20.9 20.9 0 22
1 21.0 21.0 21.2 0 22
1 12 21.1 21.1 21.1 0 22
1 24 21.0 21.0 21.1 0 22
5 MHz 16QAM 12 20.9 20.8 20.9 0 22
12 21.0 20.8 20.9 0 22
12 13 20.9 20.9 20.9 0 22
25 20.9 20.9 20.8 0 22
1 21.1 21.2 21.0 0 22
1 12 21.1 21.2 21.1 0 22
1 24 21.2 21.2 21.0 0 22
64QAM 12 20.4 20.4 20.4 0 22
12 205 20.4 20.4 0 22
12 13 205 205 205 0 22
25 205 20.4 20.4 0 22
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LTE Band 25 Measured Results

Normal Average Power (dBm)
('5 '_V‘VZ) Mode Allo’::tion o:szt 26140 26365 26590 VER Tulne.-up
1860 MHz 1882.5 MHz 1905 MHz Limit
1 0 18.8 18.8 18.7 0 20
1 49 18.8 18.8 18.6 0 20
1 99 18.7 18.8 18.6 0 20
QPSK 50 0 18.8 18.9 18.7 0 20
50 24 18.8 18.9 18.7 0 20
50 50 18.7 18.8 18.7 0 20
100 0 18.8 18.9 18.7 0 20
1 0 19.0 19.0 18.9 0 20
1 49 19.2 19.2 19.1 0 20
1 99 18.9 19.0 18.8 0 20
20 MHz 16QAM 50 0 18.8 18.8 18.7 0 20
50 24 18.8 18.9 18.7 0 20
50 50 18.8 18.8 18.7 0 20
100 0 18.8 18.8 18.7 0 20
1 0 19.1 19.1 18.9 0 20
1 49 19.3 19.3 19.0 0 20
1 99 19.1 19.0 18.7 0 20
64QAM 50 0 18.8 18.8 18.7 0 20
50 24 18.8 18.8 18.7 0 20
50 50 18.8 18.8 18.7 0 20
100 0 18.8 18.8 18.7 0 20
Normal Average Power (dBm)
(SHWZ) Mode Allo'z:tion OZBet 26115 26365 26615 - Tune-up
1857.5 MHz 1882.5 MHz 1907.5 MHz Limit
1 0 18.8 18.8 18.8 0 20
1 37 18.9 18.9 18.7 0 20
1 74 18.8 18.8 18.7 0 20
QPSK 36 0 18.9 18.9 18.9 0 20
36 20 18.9 18.9 18.8 0 20
36 39 18.9 18.9 18.8 0 20
75 0 18.9 18.8 18.8 0 20
1 0 19.1 19.1 19.0 0 20
1 37 19.2 19.2 19.0 0 20
1 74 19.1 19.0 18.9 0 20
15 MHz 16QAM 36 0 18.9 18.8 18.8 0 20
36 20 18.9 18.8 18.8 0 20
36 39 18.9 18.8 18.8 0 20
75 0 18.9 18.8 18.8 0 20
1 0 18.8 19.2 19.0 0 20
1 37 19.0 19.2 19.0 0 20
1 74 18.9 19.2 18.9 0 20
64QAM 36 0 18.8 19.0 18.8 0 20
36 20 18.8 19.0 18.8 0 20
36 39 18.8 19.0 18.8 0 20
75 0 18.8 18.9 18.8 0 20
Normal Average Power (dBm)
(SHWZ) Mode Allo'z:ion o?sBet 26090 26365 26640 VPR Tune-up
1855 MHz 1882.5 MHz 1910 MHz Limit
1 0 19.0 19.0 18.8 0 20
1 25 18.9 19.0 18.8 0 20
1 49 18.9 19.0 18.8 0 20
QPSK 25 0 19.0 19.0 18.8 0 20
25 12 19.0 19.0 18.9 0 20
25 25 19.0 19.0 18.8 0 20
50 0 19.0 19.0 18.8 0 20
1 0 19.3 19.3 19.2 0 20
1 25 19.2 19.3 19.1 0 20
1 49 19.3 19.3 19.1 0 20
10 MHz 16QAM 25 0 19.0 19.0 18.9 0 20
25 12 19.0 19.0 18.9 0 20
25 25 19.0 19.0 18.9 0 20
50 0 18.9 19.0 18.8 0 20
1 0 19.2 19.3 19.0 0 20
1 25 19.2 19.3 19.0 0 20
1 49 19.2 19.4 19.0 0 20
64QAM 25 0 19.0 19.0 18.8 0 20
25 12 19.0 19.0 18.9 0 20
25 25 19.0 19.1 18.8 0 20
50 0 19.0 19.0 18.8 0 20
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LTE Band 25 Measured Results (continued)

Normal Average Power (dBm)

('3 '\_Il\lz) Mode Allo'zztion o::sBet 26065 26365 26665 NER Tu.r1e:up
1852.5 MHz 1882.5 MHz 1912.5 MHz Limit
1 0 18.9 19.0 18.7 0 20
1 12 19.1 19.1 18.8 0 20
1 24 19.0 19.0 18.8 0 20
QPSK 12 0 18.9 19.0 18.8 0 20
12 7 19.0 19.0 18.8 0 20
12 13 19.0 19.1 18.8 0 20
25 0 18.9 19.0 18.8 0 20
1 0 19.3 19.3 19.1 0 20
1 12 19.5 19.5 19.2 0 20
1 24 19.3 19.4 19.1 0 20
5 MHz 16QAM 12 0 19.0 19.0 18.9 0 20
12 7 19.1 19.0 18.9 0 20
12 13 19.1 19.1 18.9 0 20
25 0 19.0 19.0 18.8 0 20
1 0 19.2 19.3 19.0 0 20
1 12 19.4 19.4 19.1 0 20
1 24 19.3 19.3 19.0 0 20
64QAM 12 0 19.0 19.0 19.0 0 20
12 7 19.0 19.1 19.0 0 20
12 13 19.1 19.1 19.0 0 20
25 0 19.0 18.9 18.8 0 20

Normal Average Power (dBm)

(,3:_,:/2) Mode Allosgtion o::sBet 26055 26365 26675 NER Tu.ne.—up
1851.5 MHz 1882.5 MHz 1913.5 MHz Limit
1 0 18.9 18.9 18.7 0 20
1 8 18.9 19.1 18.8 0 20
1 14 18.8 18.9 18.7 0 20
QPSK 8 0 18.9 18.9 18.8 0 20
8 4 19.0 19.1 18.8 0 20
8 7 19.0 19.0 18.8 0 20
15 0 18.9 18.9 18.8 0 20
1 0 19.2 19.2 19.0 0 20
1 8 19.3 19.4 19.1 0 20
1 14 19.2 19.2 19.0 0 20
3 MHz 16QAM 8 0 19.0 19.0 18.8 0 20
8 4 19.0 19.1 18.8 0 20
8 7 19.0 19.1 18.8 0 20
15 0 19.0 18.9 18.8 0 20
1 0 19.1 19.3 19.1 0 20
1 8 19.2 19.4 19.1 0 20
1 14 19.2 19.2 19.0 0 20
64QAM 8 0 19.0 19.0 18.8 0 20
8 4 19.0 19.1 18.8 0 20
8 7 19.0 19.1 18.8 0 20
15 0 19.0 19.0 18.8 0 20

Normal Average Power (dBm)

(m’z) Mode | |8 26047 26365 26683 wpr | Tnewe
1850.7 MHz 1882.5 MHz 1914.3 MHz Limit
1 0 18.8 18.9 18.6 0 20
1 3 18.8 18.9 18.7 0 20
1 5 18.8 18.8 18.6 0 20
QPSK 3 0 18.8 18.8 18.6 0 20
3 1 18.8 18.9 18.6 0 20
3 3 18.8 18.9 18.6 0 20
6 0 18.8 18.9 18.6 0 20
1 0 18.9 19.2 18.9 0 20
1 3 19.0 19.2 18.9 0 20
1 5 19.0 19.3 19.0 0 20
1.4 MHz 16QAM 3 0 19.0 19.1 18.8 0 20
3 1 19.0 19.0 18.8 0 20
3 3 19.0 19.0 18.8 0 20
6 0 18.8 19.0 18.7 0 20
1 0 19.2 19.2 18.9 0 20
1 3 19.2 19.2 18.9 0 20
1 5 19.1 19.2 18.9 0 20
64QAM 3 0 18.9 18.9 18.7 0 20
3 1 18.9 19.0 18.7 0 20
3 3 19.0 18.9 18.7 0 20
6 0 18.8 18.9 18.8 0 20
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LTE Band 41 Measured Results

Normal Average Power (dBm)
(l\iHWz) Mode Allozgtion ofl?’sit 39750 40185 40620 41055 41490 R Tu.ne‘-up
2506 MHz 2549.5 MHz 2593 MHz 2636.5 MHz 2680 MHz Limit
1 0 19.1 19.0 19.0 18.9 19.1 0 20
1 49 19.2 19.0 19.0 18.9 19.0 0 20
1 99 19.1 18.9 19.1 19.0 19.1 0 20
QPSK 50 0 19.1 19.0 19.1 18.8 19.0 0 20
50 24 19.2 19.1 19.2 19.0 19.2 0 20
50 50 19.2 19.0 19.1 19.0 19.1 0 20
100 19.2 19.1 19.1 18.9 19.0 0 20
1 19.1 19.0 19.1 19.0 19.1 0 20
1 49 19.4 19.1 19.1 19.0 19.3 0 20
1 99 19.1 19.0 19.2 19.2 19.2 0 20
20 MHz 16QAM 50 0 19.2 19.0 19.0 18.9 19.1 0 20
50 24 19.2 19.1 19.1 19.0 19.2 0 20
50 50 19.2 19.1 19.1 19.0 19.1 0 20
100 19.2 19.1 19.1 19.0 19.1 0 20
1 19.1 19.1 19.0 18.9 19.1 0 20
1 49 19.2 19.1 19.1 18.9 19.1 0 20
1 99 19.1 19.0 19.1 19.0 19.0 0 20
64QAM 50 0 19.1 19.1 19.0 18.8 19.0 0 20
50 24 19.2 19.1 19.1 18.9 19.1 0 20
50 50 19.2 19.1 19.1 19.0 19.1 0 20
100 0 19.2 19.1 19.1 19.0 19.0 0 20
Normal Average Power (dBm)
(laHWz) Mode Allozgtion ofFf\’sit 39750 40185 40620 41055 41490 e Tu.ne‘-up
2506 MHz 2549.5 MHz 2593 MHz 2636.5 MHz 2680 MHz Limit
1 0 19.1 19.1 19.0 18.9 19.0 0 20
1 37 19.2 19.1 19.0 18.9 19.0 0 20
1 74 19.1 19.1 19.1 19.0 19.1 0 20
QPSK 36 0 19.2 19.0 19.0 18.9 19.0 0 20
36 20 19.2 19.1 19.1 18.9 19.0 0 20
36 39 19.2 19.1 19.1 18.9 19.1 0 20
75 19.2 19.1 19.1 18.9 19.1 0 20
1 19.1 19.0 18.9 18.9 19.0 0 20
1 37 19.2 19.1 18.9 18.9 19.1 0 20
1 74 19.2 19.1 19.0 18.9 19.0 0 20
15 MHz 16QAM 36 0 19.2 19.1 19.0 18.8 19.0 0 20
36 20 19.3 19.1 19.0 18.9 19.0 0 20
36 39 19.2 19.1 19.1 18.9 19.1 0 20
75 19.2 19.1 19.1 18.9 19.1 0 20
1 19.2 19.1 19.0 18.9 19.1 0 20
1 37 19.2 19.1 19.0 18.9 19.1 0 20
1 74 19.2 19.1 19.1 19.0 19.2 0 20
64QAM 36 0 19.2 19.1 19.0 18.8 19.0 0 20
36 20 19.3 19.1 19.1 18.9 19.0 0 20
36 39 19.2 19.1 19.1 18.9 19.1 0 20
75 0 19.2 19.1 19.1 18.9 19.1 0 20
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LTE Band 41 Measured Results (continued)

Normal Average Power (dBm)
(I\ﬁHWz) Mode Allolzgtion of?sBet 39750 40185 40620 41055 41490 o Tuhe..up
2506 MHz 2549.5 MHz 2593 MHz 2636.5 MHz 2680 MHz Limit
1 0 19.3 19.2 19.1 18.9 19.1 0 20
1 25 19.3 19.2 19.1 19.0 19.2 0 20
1 49 19.3 19.2 19.1 19.0 19.1 0 20
QPSK 25 0 19.4 19.2 19.1 18.9 19.2 0 20
25 12 19.4 19.3 19.2 19.1 19.3 0 20
25 25 19.4 19.3 19.2 19.0 19.2 0 20
50 19.4 19.3 19.2 19.1 19.3 0 20
1 19.3 19.3 19.1 19.1 19.1 0 20
1 25 19.3 19.3 19.0 19.1 19.2 0 20
1 49 19.4 19.3 19.1 19.1 19.1 0 20
10 MHz 16QAM 25 0 19.4 19.1 19.1 19.0 19.2 0 20
25 12 19.4 19.3 19.2 19.1 19.2 0 20
25 25 19.4 19.3 19.2 19.1 19.2 0 20
50 19.4 19.2 19.2 19.1 19.2 0 20
1 19.3 19.2 19.1 19.0 19.1 0 20
1 25 19.4 19.2 19.2 19.1 19.3 0 20
1 49 19.3 19.3 19.2 19.0 19.2 0 20
64QAM 25 0 19.4 19.2 19.1 19.0 19.1 0 20
25 12 19.4 19.3 19.2 19.1 19.2 0 20
25 25 19.4 19.3 19.2 19.1 19.2 0 20
50 0 19.4 19.2 19.2 19.1 19.2 0 20
Normal Average Power (dBm)
(SHWZ) Mode AIIoEStion ofI?sE:at 39750 40185 40620 41055 41490 e Tu'ne.-up
2506 MHz 2549.5 MHz 2593 MHz 2636.5 MHz 2680 MHz Limit
1 0 19.3 19.1 19.1 18.9 19.2 0 20
1 12 19.5 19.2 19.2 19.0 19.3 0 20
1 24 19.3 19.1 19.1 19.0 19.2 0 20
QPSK 12 19.4 19.2 19.1 18.9 19.2 0 20
12 19.4 19.3 19.2 19.1 19.3 0 20
12 13 19.4 19.2 19.2 19.1 19.2 0 20
25 19.4 19.3 19.2 19.0 19.2 0 20
1 19.3 19.2 19.2 19.0 19.2 0 20
1 12 19.5 19.3 19.4 19.2 19.4 0 20
1 24 19.3 19.2 19.2 19.1 19.2 0 20
5 MHz 16QAM 12 0 19.4 19.1 19.1 18.9 19.2 0 20
12 7 19.4 19.2 19.2 19.1 19.2 0 20
12 13 19.3 19.1 19.2 19.1 19.2 0 20
25 0 19.3 19.2 19.1 19.0 19.2 0 20
1 0 19.3 19.2 19.1 19.0 19.2 0 20
1 12 19.4 19.3 19.2 19.1 19.2 0 20
1 24 19.3 19.2 19.1 19.0 19.1 0 20
64QAM 12 19.3 19.2 19.2 19.0 19.2 0 20
12 19.4 19.2 19.3 19.1 19.3 0 20
12 13 19.3 19.2 19.3 19.1 19.2 0 20
25 19.3 19.1 19.2 19.0 19.2 0 20
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LTE Band 66 Measured Results

Normal Average Power (dBm)
('3 HWz) Mode Allo'zztion o::sBet 132072 132322 132572 NER Tu .nefuP
1720 MHz 1745 MHz 1770 MHz Limit
1 0 18.1 18.1 18.0 0 19
1 49 18.1 18.0 17.9 0 19
1 99 18.1 18.0 17.8 0 19
QPSK 50 0 18.0 18.0 17.9 0 19
50 24 18.1 18.1 17.9 0 19
50 50 18.1 18.1 18.0 0 19
100 0 18.1 18.0 17.9 0 19
1 0 18.3 18.3 18.2 0 19
1 49 18.5 18.4 18.3 0 19
1 99 18.3 18.3 18.1 0 19
20 MHz 16QAM 50 0 18.0 18.0 17.9 0 19
50 24 18.1 18.0 17.9 0 19
50 50 18.1 18.1 18.0 0 19
100 0 18.0 18.0 17.9 0 19
1 0 18.2 18.2 18.1 0 19
1 49 18.3 18.3 18.1 0 19
1 99 18.2 18.2 18.1 0 19
64QAM 50 0 18.0 18.0 17.9 0 19
50 24 18.1 18.0 17.9 0 19
50 50 18.0 18.1 17.9 0 19
100 0 18.0 18.0 17.9 0 19
Normal Average Power (dBm)
(,3 :_I:IZ) Mode Allozgtion o:sBet 132047 132322 132597 NER Tu .ne.—uP
1717.5 MHz 1745 MHz 1772.5 MHz Limit
1 0 18.0 18.0 17.9 0 19
1 37 18.1 18.0 17.9 0 19
1 74 18.1 18.0 17.8 0 19
QPSK 36 0 18.1 18.0 17.9 0 19
36 20 18.0 18.0 17.9 0 19
36 39 18.1 18.0 17.9 0 19
75 0 18.0 18.0 17.9 0 19
1 0 18.4 18.2 18.1 0 19
1 37 18.3 18.2 18.1 0 19
1 74 18.4 18.2 18.0 0 19
15 MHz 16QAM 36 0 18.0 18.0 17.9 0 19
36 20 18.0 18.0 17.9 0 19
36 39 18.1 18.0 17.9 0 19
75 0 18.0 18.0 17.9 0 19
1 0 18.3 18.3 18.1 0 19
1 37 18.3 18.3 18.2 0 19
1 74 18.4 18.3 18.1 0 19
64QAM 36 0 18.0 18.0 17.9 0 19
36 20 18.0 18.0 17.9 0 19
36 39 18.1 18.0 17.9 0 19
75 0 18.0 18.0 17.9 0 19
Normal Average Power (dBm)
(,5: :_"VZ) Mode Allo’z:tion of'?sit 132022 132322 132622 VPR Tune-up
1715 MHz 1745 MHz 1775 MHz Limit
1 0 18.1 18.1 18.0 0 19
1 25 18.1 18.2 18.0 0 19
1 49 18.1 18.1 17.9 0 19
QPSK 25 0 18.2 18.1 17.9 0 19
25 12 18.2 18.1 18.0 0 19
25 25 18.2 18.2 18.0 0 19
50 0 18.2 18.1 17.9 0 19
1 0 18.6 18.5 18.3 0 19
1 25 18.5 18.5 18.3 0 19
1 49 18.6 18.4 18.3 0 19
10 MHz 16QAM 25 0 18.2 18.1 17.9 0 19
25 12 18.2 18.1 18.0 0 19
25 25 18.2 18.2 18.0 0 19
50 0 18.1 18.1 17.9 0 19
1 0 18.4 18.4 18.3 0 19
1 25 18.4 18.4 18.3 0 19
1 49 18.4 18.4 18.2 0 19
64QAM 25 0 18.1 18.1 17.9 0 19
25 12 18.2 18.1 18.0 0 19
25 25 18.1 18.2 18.0 0 19
50 0 18.1 18.1 17.9 0 19
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LTE Band 66 Measured Results (continued)

Normal Average Power (dBm)

('3 }\-Ilvz) Mode Allo'zgtion o::sBet 131997 132322 132647 NER Tulr1e:up
1712.5 MHz 1745 MHz 1777.5 MHz Limit
1 0 18.0 18.0 17.9 0 19
1 12 18.2 18.2 18.0 0 19
1 24 18.0 18.1 17.9 0 19
QPSK 12 0 18.1 18.1 18.0 0 19
12 7 18.1 18.1 18.0 0 19
12 13 18.1 18.1 18.0 0 19
25 0 18.1 18.0 17.9 0 19
1 0 18.3 18.4 18.2 0 19
1 12 18.5 18.5 18.3 0 19
1 24 18.3 18.5 18.3 0 19
5 MHz 16QAM 12 0 18.1 18.1 18.0 0 19
12 7 18.1 18.1 18.0 0 19
12 13 18.1 18.1 18.0 0 19
25 0 18.1 18.1 18.0 0 19
1 0 18.3 18.4 18.3 0 19
1 12 18.4 18.5 18.4 0 19
1 24 18.3 18.4 18.3 0 19
64QAM 12 0 18.1 18.1 17.9 0 19
12 7 18.1 18.1 18.0 0 19
12 13 18.1 18.2 17.9 0 19
25 0 18.1 18.1 18.0 0 19

Normal Average Power (dBm)

(,3 :_I:IZ) Mode AIIo'::tion o:sBet 131987 132322 132657 NER Tu.ne.—uP
1711.5 MHz 1745 MHz 1778.5 MHz Limit
1 0 18.0 18.1 17.9 0 19
1 8 18.1 18.2 18.0 0 19
1 14 18.0 18.1 17.9 0 19
QPSK 8 0 18.1 18.1 18.0 0 19
8 4 18.1 18.1 18.0 0 19
8 7 18.1 18.2 18.0 0 19
15 0 18.1 18.1 18.0 0 19
1 0 18.4 18.4 18.3 0 19
1 8 18.5 18.5 18.3 0 19
1 14 18.3 18.4 18.3 0 19
3 MHz 16QAM 8 0 18.1 18.2 18.0 0 19
8 4 18.2 18.2 18.1 0 19
8 7 18.2 18.3 18.1 0 19
15 0 18.1 18.1 18.0 0 19
1 0 18.3 18.3 18.2 0 19
1 8 18.4 18.3 18.3 0 19
1 14 18.3 18.3 18.2 0 19
64QAM 8 0 18.3 18.1 18.1 0 19
8 4 18.3 18.2 18.1 0 19
8 7 18.3 18.3 18.1 0 19
15 0 18.2 18.1 18.0 0 19

Normal Average Power (dBm)

(,: :_/‘VZ) Mode Allo’:aBtion of’?sBet 131979 132322 132665 YER Tulne.-up
1710.7 MHz 1745 MHz 1779.3 MHz Limit
1 0 18.2 18.2 18.0 0 19
1 3 18.2 18.2 18.0 0 19
1 5 18.2 18.2 18.0 0 19
QPSK 3 0 18.1 18.1 18.0 0 19
3 1 18.1 18.2 18.0 0 19
3 3 18.1 18.2 18.0 0 19
6 0 18.2 18.2 18.0 0 19
1 0 18.5 18.6 18.3 0 19
1 3 18.5 18.6 18.4 0 19
1 5 18.5 18.5 18.3 0 19
1.4 MHz 16QAM S 0 18.3 18.4 18.1 0 19
3 1 18.3 18.3 18.2 0 19
3 3 18.4 18.4 18.2 0 19
6 0 18.2 18.2 18.1 0 19
1 0 18.4 18.3 18.2 0 19
1 3 18.5 18.5 18.2 0 19
1 5 18.4 18.4 18.2 0 19
64QAM 3 0 18.3 18.3 18.1 0 19
3 1 18.2 18.3 18.1 0 19
3 3 18.3 18.3 18.0 0 19
6 0 18.1 18.3 18.1 0 19
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9.4. LTE Down-Link Carrier Aggregation

The tables below show the supported frequency bands of the device for DL Inter-band and DL Intra-band
combinations.

Power measurements were performed on the channel with the highest maximum output power from Tune-up
Procedure on ANT1 antenna.

When carrier aggregation is limited to downlink only, uplink maximum output power (single carrier) is measured for
the supported combinations of downlink carrier aggregation listed in the table below. In applying the power
measurement procedures of KDB 941225 D0O5A and April 2018 TCB workshop for DL CA to qualify for UL SAR test
exclusion, power measurement is required only for the subset in each row with the largest combination of frequency
bands and CCs (far right most configuration highlighted in the table below).

Completely Completely Completely Completely Completely
Index 20cC Restriction [ C°Ye®¢ %Y || e acc Restrction | Ve BY | jgex 4cC [Restrction | S°ve"ed Y I jqex 5cC [Restrition | V"4 Y I jgex 6cC [Restriction | S°vered &Y
Measuremen Measuremen Measuremen [Measuremen [Measuremen
t Superset t Superset t Superset t Superset t Superset

2008 1 Chon iz acom scch 1 Ch oA 1z con wcon wcon 1 | caaizasencen scon 1 ) 465G oy o soc# 1 G 2nE oo 465G any o
ook 2 Caontin corz ook 2 Chon oo a5 SCCony No iccs 2 Ch oA 12A860 o con 2 | cAzazaiznsonsen o
200% 5 canzn ccw sccn 5 Chontancen oo wcor s Ca_ntondec a455CC ony o SC0# 3 | CAZA2ATIAGOAGEA o
2008 4 Cnondon aisscoony | acom sccn ¢ Cr ooz oo wcor + | caontoncaneen scc o B a6 sCoony o
Zoch 5 G ann con scon 5 Chonnion wcor wcon s Ch_zn oA B o scon 5 | cAzazasasomson M
o0k © Cann con ook 6 Caonzmion a5 SCCony No ook 6 ChoA A6 o scon o | cazazasaces N
2008 7 hznson o0 sccn 7 nononin oo wcor 7 | cazaanizneon scon 7 | cAzazasacec o
2008 8 cnzc s sccr 8 ononznsn oo wcor s | onoaonranen 5con 8 | cAandondscen  |ssescoomy o
Zoch ® G 12mson conzs ) G onmoon ) wcon o Chananisc 45 5cC ony o soo# G ansonaeD 46 5cC oy o
2008 10 e scorr ook 10| chzadenion aisscoony | 4cor icon 10 | chsaanania N scon 10| cazadensen 40 sCcC ony o
2008 11 Cn1onon sisscoony | scors sor 1 | oAondeneen 546 500 oy o woor 11| cazazaamoa o scox 11 Cnonsoe s46.5CC ony
2c08 12 Cn_toncon scc 0 scor 12 on andec wisscoony | 4cor wcor 12| chzazasacen scon 12| chzasden a6 sCCony o
2008 18 Chatnon o scon 1 Chonmizn N wcon 19 | cazazasemson o scon 13| chzasmeensen 0
2008 10 caatc o 3con 1 Caninion N wcor 1 Caonzn o0 N scon 14 Caonsm 00 N
2008 15 Cn_soncon aisscoony | scome sccr 15 Cnoninin oo cor 1 B o scor 15| cAzassesc o
200w 18 Chanion oot sccn e Cnonanen cor icoH 16 | Chondeadoaser | sisscoony o scon 16| oAtwadeeen  |ssescoomy o
Zc0n 17 Chanian sconz con 17 Canmion 45 SCC ony No icon 1| cazadeadec w15 SCC oy sccr 17 ChtoaacE 46 5cC ony o
2008 18 o nsn o o8 18 Cansmon oo oo 18 | cAzadecesn a6 sCcCony o scor 18 ChttAdeE s4ascC ony o
2008 19 Cnandon sisscoony | scors sccr 1 ) oo cox 10 Chonds0 46 5CC ony Sco# 19| CAdondcocer | esescoony o
2004 20 ohanin oo scow 20 | camesasen cor icoh 0 | chnananss o scon 20| cAseoooncer  |ssescoomy o
Zo0n 21 Cnn scoms woon 21 Chznses ) wcon 21 Chananse o scon 21 ch_setson 16 SCC oy
2008 22 asnon BioscOony | scoms ook 2 ch_anec oo wcor 2 Caonsn s 45 sCcCony No Sco# 22| CAsAdendsD s465cC ony No
2008 78 Cnson ot scor onzceen oo wcor 23| ononsaeeneen scon 23| oasndeoson 546.5CC ony o
200w 20 Chseon oo s sccon 2 A donsec 455G oy No icon 2 Chonenesn soow 26 G satee 465G oy o
o082 e ot ook 25 | chtmsonson =) wcon Caonsm000 scon 25 Ch_sB-460 45 scC ony o
2008 % G sonson o scos 2 h12A 6 oo cor % CaonsB00n
2008 21 e ot scor 27 A zason o wcor 27 | oA oneoncaneen o
2c0n Cassc sz sooh 28 | oA tondnson N wcon 28 | cazcesmsen o

wcon 2 Chtonec aisscoony | 4con wcor 20 | catmicees | |sewscoony o

ok 0 | caroncenson oo cor % ChtsadeD 46 sCCony

sccn or Cntonsen oo cor 31 ) a6 sCoony o

scon %2 A toAsec ) wcon 2 | chsosscess | |swscoony

3con 3 Chatadec N wcor 35 | casscseaser | |sewscoony o

o083 o o cor 3 nse0-6on a46sCC ony

sccn o5 | ondsanaoneon  |stescoony |  cor wcor 35 | orendendsc a6 sCCony o

Soo# % | chsonsoasen | |siescoony No iccn % oA anaeD 45 5cC oy o

3con Cadscoen wisscoony | 4con ccn a7 Chananse .

scos % iz o woox 8 | casadecsen a455CC ony No

s o8 | oA endenaon a4 SCoonly o wcor 3 CnondsD a6 SCoony

S0 10 Ao 45 SCC oy No icon 40 | oA sasasenson o

3ccn 1 Caininizn N wcor Casnsnen N

scor 2 Channion o cor 1 B o

sccn 4 Cnaninsn wcor wcon @ ‘on sa460 B455CC ony o

son 1 Caanss wcor wcor 11| caseeemeon

3ok 5 | o sadenson a5 sCCony No con 4 casooen

sccr 4 Chsndec wisscoony | 4cor cor % Gn_sos60

scon 47 wcon

oo 18 | Asasencen wcor

308 1 Chsnses oo

sccr 50 Cnsnsec oo

scon 51 on_sa4en No

wcon Ch e oon )

o0k 8 | cAsensonson oo

sccr 5 Ch_sonsen o

scor 5 Ch_sonsec o

3con Chsen N
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In applying the power measurement procedures of KDB 941225 D0O5A for DL CA to qualify for UL SAR test exclusion,
power measurement is required only for the CA configuration with the largest aggregated DL CA BW in each
frequency band, independently for contiguous and non-contiguous CA; however, if the same frequency band is used
for both contiguous and non-contiguous CA, power measurement was performed using the configuration with the
largest aggregated BW and maximum output power among contiguous and non-contiguous CA.

2CC DL CA Measured Results

CC1 (UL) CC1 (DL) CC2 (DL) cA cA
EOIRER BW. Freq RB. BW. Freq | BW Freq Inactive | Active | Delta |2CC#|
configuration Mode | ' [Channel| (| rcer | vy | 2| k) | iy [ CPeMe! | i) BW (@Bm) | (dBm)
CA_41A-46A QPSK | 20 39750 2506 50,24 20 39750 2506 20 50690 5540 40 17.61 17.60 -0.01 13
CA_41C QPsK | 20 39750 2506 50,24 20 39750 2506 20 39948 | 2525.8 40 17.62 17.60 -0.02 14
CA_4A-28A QPSK 20 20175 | 1732.5 1,0 20 2175 | 21325 20 9410 778 40 15.66 15.66 0.00 18

3CC DL CA Measured Results

CC1 (UL) cC1 (DL) CC2 (DL) ©C3 (DL)
EUTRA CA BW Fre: RB BW Fr BW Fre: BW Fre« Ina?t\ive ASt?ve Delta |3CC#|
configuration Mode | 41| Channel (MH:) offset || Chame! (N:;) (| Chanmel (MH:) (V)| Channe! (MH:) BW Bm) | (@Bm)

CA_2A-13A-46A apsk | 20 | 18900 | 1880 | 500 | 20 900 1960 10 5230 751 20 [ 50690 | 5540 50 1930 | 1931 | 001 | 2
CA_2A-2A-46A apsk | 20 | 18900 | 1880 | 500 | 20 900 1960 20 1100 1980 20 [ 50690 [ 5540 60 1928 | 1927 | -001 | 6
CA_2A-46A-66A arsk [ 20 | 18900 | 1880 | 500 | 20 900 1960 20 50690 5540 20 | eess6 | 2155 60 1927 | 1920 | o002 [ 11
CA_2A-4A-12A aQpsk | 20 [ 18900 [ 1880 | 500 | 20 900 1960 20 2175 21325 10 | 5060 | 734 50 1929 [ 1933 [ o004 [ 13
CA_2A-4A-13A apsk | 20 | 18900 | 1880 | 500 [ 20 900 1960 20 2175 21325 10 | 5230 | 751 50 19.32 [ 1933 [ o001 [ 14
CA_2A-5A-46A apsk | 20 | 18000 [ 1880 | 500 | 20 900 1960 10 2450 874 20 | 50690 [ 5540 50 1931 | 1937 | 006 | 17
CA_46A-66C aPsk | 20 [132323[ 17451 1,0 | 20 | 66787 | 2145.1 20 66985 21649 | 20 | 50690 | 5540 60 16.90 | 16.95 | 0.05 | 24
CA_12B-66A QPSK| 5 | 23048 | 7028 | 125 | 5 5048 732.8 10 5120 740 20 | 66886 | 2155 35 2282 | 2285 | 003 | 27
CA_13A-46A-66A apPsk | 10 [ 23230 [ 782 1.0 10 [ 5230 751 20 50690 5540 20 | 66886 | 2155 50 2205 | 2212 | 007 | 28
CA_41A-46C QPSK | 20 | 39750 | 2506 | 5024 | 20 | 39750 2506 20 54142 58852 | 20 | 54340 | 5905 60 19.95 | 19.94 | -0.01 | 33
CA_41D QPsK | 20 | 39750 | 2506 | 50.24 | 20 | 39750 2506 20 39948 25258 | 20 | 40146 | 2545.6 60 19.97 | 19.95 | -0.02 | 34
CA_46A-66A-66A QPsk | 20 [132322] 1745 | 1.0 | 20 [ 66786 2145 20 67086 2175 20 | 50690 | 5540 60 17.20 | 1716 | -0.04 [ 36
CA_4A-12B QPSK | 20 | 20175 | 17325 | 1.0 | 20 | 2175 21325 5 5048 732.8 10 | 5120 | 740 35 16.36 | 1639 | 0.03 | 38
CA_4A-46A-46A QPsk [ 20 [ 20175 [ 17325 10 | 20 [ 2175 21325 | 20 50690 5540 20 | 53940 | 5865 60 1671 | 1672 | 0.01 [ 39
CA_4A-46C QPsk | 20 | 20175 [ 17325 10 | 20 | 2175 21325 | 20 50692 55402 | 20 | 50890 | 5560 60 1670 | 1675 | 0.05 | 40
CA_4A-4A-12A QPSK | 20 | 20050 | 1720 | 1.0 | 20 | 2050 2120 20 2300 2145 10 | 5060 | 734 50 17.27 | 1729 | 002 | 41
CA_4A-4A-13A apsk | 20 [ 20175 [ 1720 | 10 | 20 | 2050 2120 20 2300 2145 10 | 5230 | 751 50 17.28 | 1727 | 001 | 42
CA_5A-46A-66A QPSK | 10 | 20525 | 836.5 | 1,25 | 10 | 2525 881.5 20 50690 5540 20 | 66886 | 2155 50 2086 | 2088 | 0.02 | 45
CA_5B-46A QPsk | 10 [ 20476 | 8316 | 1.25 | 10 | 2476 876.6 10 2575 886.5 20 | 50690 [ 5540 40 18.94 | 18.97 | 003 | 51
CA_66A-66B aPsk | 20 [132072] 1720 | 1.0 | 20 | 66536 2120 10 67187 2185.1 10 | 67286 | 2195 40 17.42 | 17.37 | -0.05 | 54
CA_66A-66C QPsK | 20 | 132072 1720 | 1.0 | 20 | 66536 2120 20 67038 21702 | 20 | 67236 | 2190 60 1746 | 1743 | 003 | 55
CA_66D QPsK | 20 [132224] 17352 1.0 | 20 [ 66688 | 21352 | 20 66886 2155 20 | 67084 [ 21748 60 16.82 | 1679 | -0.03 [ 56

4CC DL CA Measured Results

CC1 (UL) cc1 (DL) CC2 (DL) CC3 (DL) CC4 (DL) cA cA
EL,ITRA fA BW Freq RB BW Freq | BW Freq | BW Freq | BW Freq BW Inactive | Active | Deita |4CC#|
T Mode (MHz) Channel (M) | Offset | (MHz) Channel (MHz) | (M) Channel (M) | (M) Channel (M) | (MHz) Channel (M) (dBm) (dBm)

CA_2A-12A-66C QPsk | 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 10 | 5060 [ 734 [ 20 | 66985 | 2164.9 | 20 | 67236 | 2190 70 19.07 | 1904 [ -003 | 2
CA_2A-13A-46C QPsK | 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 10 | 5230 [ 751 [ 20 | 50692 | 5540.2 | 20 | 50890 | 5560 70 19.05 | 1907 [ 002 | 3
CA_2A-13A-66B QpPsk | 20 | 18900 | 1880 [ 500 | 20 | 900 | 1960 [ 10 | 5230 | 751 10 | 66837 [ 2150.1 | 10 | 66936 [ 2160 50 19.11 19.08 | -003 | 5
CA_2A-13A-66C QPsk | 20 | 18900 | 1880 [ 500 | 20 | 900 | 1960 [ 10 | 5230 | 751 | 20 [ 66787 | 21451 | 20 | 66985 [ 2164.9 70 19.12 | 1910 [ 002 | 6
CA_2A-2A-46C Qpsk [ 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 20 | 1100 | 1980 | 20 | 54142 | 58852 | 20 | 54340 | 5905 80 1916 | 1918 [ 002 | 9
CA_2A-2A-4A-4A Qpsk | 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 20 | 1100 | 1980 [ 20 | 2050 | 2120 | 20 | 2300 | 2145 80 1918 | 1921 [ 003 | 10
CA_2A-2A-4A-5A apsk | 20 | 18900 | 1880 [ 50,0 | 20 [ 900 | 1960 | 20 | 1100 | 1980 | 20 | 2175 [21325] 10 [ 2575 | 8865 70 1919 [ 1922 | 003 [ 11
CA_2A-2A-66A-66A [ QPsk| 20 | 18900 | 1880 | 50,0 | 20 | 900 | 1960 | 20 | 1100 | 1980 | 20 | 66786 | 2145 | 20 [ 67086 [ 2175 80 1920 [ 1919 | -001 | 13
CA_2A-2A-668 QPsk | 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 20 | 1100 | 1980 [ 10 [ 66837 [ 2150.1 | 10 | 66936 | 2160 60 1919 [ 1922 | 003 [ 14
CA_2A-2A-66C QPsk | 20 | 18900 [ 1880 | 50,0 | 20 | 900 | 1960 | 20 | 1100 | 1980 [ 20 [ 66787 [ 2145.1| 20 | 66985 | 2164.9 80 1918 | 1921 | 003 | 15
CA_2A-46A-46A-66A | QPSK | 20 [ 18900 | 1880 | 50,0 | 20 | 900 | 1960 | 20 | 50690 [ 5540 | 20 [ 53940 | 5865 | 20 | 66886 | 2155 80 1920 [ 1921 | 001 [ 16
CA_2A-46C-66A Qpsk | 20 [ 18900 | 1880 | 500 | 20 [ 900 | 1960 | 20 | 50467 [ 5517.7| 20 | 50665 [ 5537.5 | 20 | 66536 | 2120 80 1920 | 1923 | 003 [ 18
CA_2A-4A-4A-5A QPsk| 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 20 | 2050 | 2120 [ 20 [ 2300 [ 2145 | 10 | 2525 | 8815 70 1922 | 1924 | 002 | 20
CA_2A-4A-5B QPsk | 20 | 18900 [ 1880 | 500 | 20 | 900 | 1960 | 20 | 2175 [ 2132.5[ 10 [ 2476 [ 8766 | 10 | 2575 | 886.5 60 1923 | 1922 | -001 [ 21
CA_2A-5A-46C Qpsk | 20 | 18900 | 1880 [ 500 | 20 [ 900 | 1960 | 10 | 2525 | 881.5 [ 20 [ 50467 [ 5517.7 | 20 | 50665 | 5537.5 70 1922 | 1924 | 002 [ 22
CA_2A-66A-66A-66A | QPSK | 20 | 18900 | 1880 | 500 | 20 [ 900 | 1960 | 20 | 66536 | 2120 | 20 | 66886 [ 2155 | 20 | 67236 | 2190 80 1947 [ 1921 | 004 [ 27
CA_2C-66A-66A QPsk| 20 | 18801 [ 1870.1 | 500 | 20 | 801 |1950.1| 20 | 999 [ 1969.9| 20 [ 66536 | 2120 | 20 | 67236 | 2190 80 1913 | 19.15 | 002 | 28
CA_13A-46C-66A QPsk | 10 | 23230 [ 782 1,0 10 | 5230 [ 751 | 20 [ 50467 | 5517.7 | 20 | 50665 | 5537.5 [ 20 | 66536 [ 2120 70 2028 [ 2029 | 0.01 [ 29
CA_41A-46D Qpsk | 20 | 39750 | 2506 | 50,24 | 20 [ 39750 | 2506 | 20 | 50467 | 5517.7 [ 20 [ 50665 | 5537.5 | 20 | 50863 | 5557.3 80 2091 | 2089 | -0.02 | 31
CA_46C-66A-66A QPsk | 20 [132322] 1745 | 10 20 | 66786 | 2145 | 20 | 67086 | 2175 | 20 | 50692 | 5540.2 [ 20 [ 50890 | 5560 80 1876 | 1878 | 0.02 | 33
CA_4A-46A-46C Qpsk | 20 | 20175 [ 17325 | 1.0 20 | 2175 | 21325 20 | 54340 [ 5905 | 20 | 46890 | 5160 | 20 | 47088 | 5179.8 80 1865 | 1868 | 003 | 35
CA_4A-46D Qpsk | 20 | 20175 [ 17325 | 1.0 20 | 2175 | 21325 20 | 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 80 18.66 | 1868 | 0.02 [ 36
CA_4A-4A-5B QPsK | 20 | 20050 [ 1720 | 1,0 20 | 2050 | 2120 [ 20 | 2300 [ 2145 | 10 | 2476 | 8766 | 10 | 2575 | 886.5 60 1645 | 1643 | -0.02 [ 37
CA_5A-46C-66A Qpsk | 10 | 20525 | 8365 | 125 | 10 | 2525 | 8815 | 20 | 50467 [ 5517.7 | 20 [ 50665 [ 5537.5 | 20 [ 66536 | 2120 70 2098 | 2101 | 003 | 38
CA_5A-5A-66A-66A | QPSK| 10 | 20450 [ 820 | 125 | 10 | 2450 | 874 | 10 | 2600 | 889 | 20 | 66536 | 2120 [ 20 | 67236 | 2190 60 2028 | 2032 | 004 | 40
CA_5A-5A-668 QPsK| 10 | 20450 [ 829 | 125 | 10 | 2450 | 874 | 10 | 2600 | 889 | 10 [ 66837 [ 2150.1 | 10 | 66936 | 2160 40 2028 | 2029 | 001 | 41
CA_5A-5A-66C QPsK | 10 | 20450 [ 829 | 125 | 10 | 2450 | 874 | 10 | 2600 | 889 [ 20 [ 66787 [ 2145.1| 20 | 66985 | 2164.9 60 2031 [ 2032 | 0.01 [ 42
CA_5B-46C Qpsk| 10 | 20476 | 8316 | 125 | 10 | 2476 | 8766 | 10 | 2575 | 886.5 | 20 [ 50692 [ 5540.2 [ 20 [ 50890 | 5560 60 2025 | 2024 | -0.01 | 43
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5CC DL CA Measured Results

CC1 (UL) CC1 (DL) ©C2 (DL) ©C3 (DL) ©C4 (DL) ©C5 (DL)
E"Lfrva ?A BW Freq RB | BW Freq | BW Freq | BW Freq | BW Freq | BW Freq BW ha?t\ive A‘c::i\ve Delta [5CC #|
configuration Mode |y | Chanmel| by | orrset |y [12Me! | (i) [y [ P2l iy [y [ 20| () [y | 2| i) [y | 20! | (i) (@Bm) | (dBm)

CA_2A-13A-46D apsk [ 20 | 18900 | 1880 | 50.0 | 20 | 900 [ 1960 [ 10 | 5230 | 751 | 20 [ 50467 [5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 90 19.24 | 1926 | 002 | 1
CA_2A-2A-12A-66A-66A | QPSK | 20 | 18900 | 1880 | 50,0 | 20 | 900 | 1960 | 20 | 1100 | 1980 | 10 | 5095 | 737.5 | 20 | 66536 | 2120 | 20 | 67036 | 2170 90 1918 | 1920 | 002 | 2
CA_2A-2A-13A-66A-66A | QPSK | 20 | 18900 | 1880 | 50,0 | 20 | 900 | 1960 [ 20 | 1100 | 1980 | 10 | 5230 | 751 | 20 | 66536 | 2120 | 20 | 67036 | 2170 90 1918 | 1919 | 001 | 3

CA_2A-2A-46D apsk | 20 [ 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 20 | 1100 | 1980 | 20 [ 50467 [5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5057.3 100 19.27 | 1929 | 002 | 4
CA_2A-2A-5A-66A-66A | QPSK | 20 | 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 20 | 1100 | 1980 | 10 [ 2525 | 881.5 | 20 | 66536 [ 2120 [ 20 [ 67236 | 2190 90 1918 | 1920 | 002 | 5

CA_2A-2A-5A-66B | QPSK| 20 | 18900 | 1880 | 500 | 20 [ 900 [ 1960 | 20 | 1100 | 1980 [ 10 | 2525 | 881.5 | 10 [ 66837 [ 2150.1 | 10 | 66936 | 2160 70 1919 [ 1920 | 001 | 6
CA_2A-2A-5A-66C__ | QPSK| 20 | 18900 | 1880 | 50.0 | 20 [ 900 [ 1960 | 20 | 1100 | 1980 | 10 [ 2525 | 881.5 | 20 | 66787 [ 2145.1 | 20 | e6985 | 2164.9 90 1919 [ 1920 | 001 | 7
CA_2A-46A-46C-66A | QPSK| 20 [ 18900 | 1880 | 50,0 | 20 | 900 | 1960 [ 20 | 54340 | 5905 | 20 [ 46890 [ 5160 | 20 | 47088 | 5179.8 [ 20 [ 6536 | 2120 100 1930 [ 1931 | 001 | 8

CA_2A-46A-46D apsk [ 20 | 18900 | 1880 | 50,0 | 20 | 900 [ 1960 | 20 | 54340 | 5905 | 20 [ 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 100 19.28 | 1931 | 003 | 9

CA_2A-46D-66A aQpsk | 20 [ 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 20 | 50665 | 5537.5 | 20 | 50863 [ 5557.3 | 20 | 51061 | 5577.1 [ 20 | 66536 | 2120 100 1931 [ 1929 | -002 | 10

CA_2A-5A-46D apsk | 20 [ 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 10 | 2525 | 8815 | 20 | 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5057.3 90 1917 [ 1918 | 001 | 12

CA_2A-5B-66A-66A | QPSK| 20 | 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 10 | 2476 | 876.6 | 10 | 2575 | 886.5 | 20 | 66536 | 2120 | 20 [ 67236 | 2190 80 1920 [ 1921 | 001 | 13

CA_2A-5B-66B apsk | 20 | 18900 | 1880 | 50.0 | 20 | 900 [ 1960 [ 10 | 2476 | 876.6 | 10 | 2575 | 886.5 | 10 | 66787 [ 2145.1 [ 10 | 66985 | 2164.9 60 1921 | 1920 | -0.01 | 14

CA_2A-5B-66C apsk | 20 [ 18900 | 1880 | 50,0 | 20 | 900 [ 1960 [ 10 | 2476 | 876.6 | 10 | 2575 | 886.5 | 20 | 66787 [ 2145.1 [ 20 | e6985 | 2164.9 80 1922 [ 1924 | 002 | 15

CA_13A-46D-66A apsk [ 10 | 23230 | 782 10 | 10 | 5230 [ 751 | 20 | 50467 | 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 | 20 | 66536 | 2120 90 2019 | 2042 | -0.07 [ 16

CA_13A-46E apsk| 10 | 23230 [ 782 10 | 10 | 5230 [ 751 | 20 | 50467 | 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 [ 5557.3 [ 20 | 51061 | 5577.1 90 2015 | 2009 [ -006 [ 17
CA_41A-46E apsk [ 20 | 39750 | 2506 | 5024 | 20 | 39750 [ 2506 | 20 | 50467 | 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 | 20 | 51061 | 5577.1 100 19.90 | 19.87 | -003 | 18

CA_46A-46D-66A apsk | 20 [132322] 1745 | 1.0 | 20 | 66786 [ 2145 | 20 | 54142 | 58852 | 20 [ 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 100 16.92 | 1691 | -0.01 [ 19

CA_46D-66A-66A apsk [ 20 [132322] 1745 | 1.0 | 20 [ 66786 [ 2145 | 20 | 67086 | 2175 | 20 | 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 100 16.90 | 16.89 | -0.01 [ 20

CA_4A-46A-46D apsk | 20 [ 20175 [ 17325 1.0 | 20 | 2175 [21325 [ 20 | 54340 | 5905 | 20 [ 50467 [ 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 100 16.87 | 1691 | 004 | 22

CA_5A-46D-66A apPsk [ 10 | 20525 | 8365 | 125 | 10 | 2525 [ 8815 | 20 | 50467 | 5517.7 | 20 | 50665 [ 5537.5 | 20 | 50863 | 5557.3 [ 20 | 66536 | 2120 90 2074 | 2076 | 0.02 | 23

CA_5A-46E apPsk [ 10 [ 20525 | 8365 | 1,25 | 10 | 2525 | 8815 | 20 | 50467 | 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 | 20 | 51061 | 5577.1 90 2075 | 2080 | 0.05 | 24
CA_5B-46D aQPsk [ 10 [ 20476 | 8316 | 125 | 10 | 2476 [ 8766 | 10 | 2575 | 8865 | 20 | 50467 | 5517.7 | 20 | 50665 | 5537.5 | 20 | 50863 | 5557.3 80 2007 | 2012 | 005 [ 25
6CC DL CA Measured Results
e UTRA A CC1 (UL) CC1 (DL) CC2 (DL) CC3 (DL) cc4 (DL) CC5 (DL) CC6 (DL) cA cA
S Inactive | Active | Delta [6CC#
configuration Mode (m) Channel (:f;) of':e‘ (':a) Channel (:':';) (:Hz) Channel (::;) (m) Channel (:::) (,:Hz) Channel (:f;) (:Hz) Channel (:::) (rix) Channel (3:') =Y (@Bm) | (dBm)
CA_2A-46E-66A QPSK | 20 18900 1880 50,0 20 900 1960 20 50467 | 5517.7 20 50665 | 5537.5 20 50863 | 5557.3 20 51061 | 5577.1 20 66536 2120 120 19.26 19.29 0.03
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9.5. Wi-Fi 2.4GHz (DTS Band)

Maximum Output Power (Tune-up Limit) for Wi-Fi 2.4 GHz

The maximum output power specified for production units are determined for all applicable 802.11 transmission
modes in each standalone and aggregated frequency band. Maximum output power is measured for the highest
maximum output power configuration(s) in each frequency band according to the default power measurement
procedures.

For “Not required”, SAR Test reduction was applied from KDB 248227 guidance, Sec. 2.1, b), 1) 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 802.11b/g/n mode is used for SAR measurement, on
the highest measured output power channel in the initial test configuration, for each frequency band. Additional
output power measurements were not deemed necessary.

SAR testing is not required for OFDM mode(s) when the highest reported SAR for DSSS is adjusted by the ratio of
OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

Normal Tune-Up Power Limit (dBm)
Band - .
Normal Simultaneous Normal Simultaneous
2G_5G 2G_5G
DSSS
14 1 12.5 11

2.4 GHz

OFDM W M y 5
2.4 GHz

Wi-Fi 2.4GHz Normal State Measured Results

WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# s SAR Test SAR Test
MHz -
(MHz) Meas Pwr | Tune-up (Yes/No) Meas Pwr | Tune-up (YesiNo)
1 2412 13.8 14.0 121 12.5
DSSS 802.11b 6 2437 13.1 14.0 Y 12.0 12.5 Y

2.4 GHz : : : s : d s
11 2462 13.4 14.0 11.7 12.5
1 2412 12.6 14.0 13.3 14.0

802.11g 6 2437 13.2 14.0 No 14.0 14.0 Yes
OFDM 11 2462 13.4 14.0 13.8 14.0
2.4 GHz 1 2412 13.3 14.0 13.8 14.0

802.11n
N N

(HT20) 6 2437 13.0 14.0 o 14.0 14.0 o
11 2462 13.0 14.0 13.9 14.0
1 2412 13.4 14.0 13.4 14.0

OFDMA 802.11ax

2.4 GHz (HE20, SU) 6 2437 13.1 14.0 No 13.8 14.0 No

11 2462 13.2 14.0 13.5 14.0

Wi-Fi 2.4GHz Simultaneous State Measured Results

WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# e SAR Test SAR Test
MHz -
(MHz) MeasPwr | Tune-up (YesiNo) Meas Pwr | Tune-up (YesiNo)
1 2412 10.5 11.0 10.6 11.0
DSSS 802.11b 6 2437 10.8 11.0 Y 10.8 11.0 Y
24 GHz . . . es . . es
11 2462 11.0 11.0 11.0 11.0
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Duty Factor Measured Results

Ton Period Crest Factor
Mode Type (ms) (ms) Duty Cycle (1/duty
cycle)
802.11b 1 Mbps 12.40 12.41 99.9% 1.00
802.11g 6 Mbps 2.096 2.114 99.1% 1.01
Note(s):

Duty Cycle = (T on/ period) * 100%

WLAN 2.4GHz Duty Cycle

BE Keysight Spectrum Analyzer - AP2022.8.16,84740/44388, E=EEET
L | RF [s0Q bC | [ SENSE:INT] [ ALIGN AUTO _ [07:51:18 PMMay 19, 2023 F
[Center Freq 2.442000000 GHz ) #Avg Type: RMS TRACE[[S 335 6 requency
PNO: Fast —— 1rig: FreeRun Avg[Hold: 11 TYPE[A ARRAMAY
IFGain:Low #Atten: 40 dB DET|P
Auto Tune|
10 deidiv__ Ref 30.00 dBm
Log ‘
200 Center Freq|
100 ¢ 2.442000000 GHz
0.00
e StartFreq|
e 2.442000000 GHz
300
400
o Stop Freq|
2.442000000 GHz
E0.0
Center 2.442000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 30.40 ms (8001 pts) 8.000000 MHz
JAut M
FUNCTION WIDTH o an
A2 t (A) 1240 ms (A) 0.320 dB
2 N t 2238 ms 7.989 dBm
3 A2 t () 1241ms (A)  0.215dB Freq Offset
4 0 Hz|
5 E
6
7
8
9
10
11 -
« 5
IMSG ISTATUS
BE Keysight Spectrum Analyzer - AP2022.8.16,84740/44388, =R
L | RF [s0Q bC | [ SENSE:INT] [ ALIGN AUTO  [07:52:50 PMMay 19, 2023 Frequenc
[Center Freq 2.442000000 GHz ) #Avg Type: RMS TRACE[LT 755 5 ¢ quency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1 G
IFGain:Low #Atten: 40 dB DET|P
Auto Tune
10 dBidiv_ Ref 30.00 dBm
Log
200 T Center Freq|
100 | 2.442000000 GHz
0.00
e Start Freq|
200 2.442000000 GHz]
0.0
-40.0
o Stop Freq,
i 2.442000000 GHz
£0.0
Center 2.442000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (8001 pts) 8.000000 MHz|
Auto Man|
-
1 A2 t (A} 2.096 ms (A) 1.276 dB
2 t 1.458 ms 1.953 dBm
3 A2 t (a) 2114ms (A)  1.265dB Freq Offset
4 0 Hz|
5 E
6
7
8
9
10
11 p
< C
IMSG ISTATUS
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9.6. Wi-Fi 5GHz (U-NIl Bands)

Maximum Output Power (Tune-up Limit) for Wi-Fi 5 GHz

When the same transmission mode configurations have the same maximum output power on the same channel for
the 802.11 a/g/n/ac/ax modes, the channel in the lower order/sequence 802.11 transmission mode is selected.

The maximum output power specified for production units are determined for all applicable 802.11 transmission
modes in each standalone and aggregated frequency band. Maximum output power is measured for the highest
maximum output power configuration(s) in each frequency band according to the default power measurement
procedures.

For “Not required”, SAR Test reduction was applied from KDB 248227 guidance, Sec. 2.1, b), 1) 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/ax mode is used for SAR measurement,
on the highest measured output power channel in the initial test configuration, for each frequency band. Additional
output power measurements were not deemed necessary.

When the specified maximum output power is the same for both UNII 1 and UNII 2A, begin SAR measurements in
UNII 2A with the channel with the highest measured output power. If the reported SAR for UNII 2A is < 1.2 W/kg,
SAR is not required for UNII 1; otherwise treat the remaining bands separately and test them independently for
SAR.

Max Tune-Up Power Limit (dBm)
WiFi Main WiFi Sub
Band : :
Normal Simultaneous Normal Simultaneous
2G_5G 2G_5G
UNII-1
11.5 9.5 11.5 9.5
5.2 GHz
UNII-1 & 2A 11.5 9.5 11.5 9.5
UNII-2C
11.5 9.5 11.5 9.5
5.5 GHz
UNII-3 11.5 9.5 11.5 9.5
5.8 GHz
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Wi-Fi 5 GHz Normal State Measured Results

WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# Freq. SAR Test SAR Test
(MHz) . © . S
Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
UNII-1 802.11ac
5.9GHz (VHT80) 42 5210 10.6 11.5 Yes 10.9 11.5 Yes
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch # Freq. SAR Test SAR Test
MHz - -
( ) Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
802.11ac
UNII-1 & 2A (VHT160) 50 5250 10.7 11.5 Yes 10.9 11.5 Yes
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode ch# Freq. SAR Test SAR Test
MHz o o
(MHz) Meas Pwr Tune-up (Yes/No) Meas Pwr | Tune-up (Yes/No)
UNII-2C 802.11ac
5.5 GHz (VHT160) 114 5570 10.6 11.5 Yes 10.8 11.5 Yes
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Freq.
Band Mode Ch# SAR Test SAR Test
(MHz) Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
802.11n 151 5755 10.6 11.5 11.0 11.5
Yes Yes
UNII-3 (HT40) 159 5795 10.6 11.5 10.5 1.5
5.8GHz 802.11ax 151 5755 10.6 11.5 11.0 11.5
Yes Yes
(HE40, SU) 159 5795 10.6 1.5 10.5 1.5

Wi-Fi 5 GHz Simultaneous State Measured Results

WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Freq.
Band Mode Ch # SAR Test SAR Test
(MHz) . )
Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
UNII-1 802.11ac
5 2GHz (VHT80) 42 5210 8.9 9.5 Yes 9.5 9.5 Yes
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# el SAR Test SAR Test
MHz . e ’ e
( ) Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
802.11ac
UNII-1 & 2A (VHT160) 50 5250 9.4 9.5 Yes 9.4 9.5 Yes
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# Freq. SAR Test SAR Test
(MHz) Meas P Tune- € Meas P Tune- e
eas Pwr une-up (Yes/No) eas Pwr une-up (Yes/No)
UNII-2C 802.11ac
114 7 .2 . Y 4 . Y
55 GHz (VHT160) 5570 9 9.5 es 9 9.5 es
= WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
req.
Band Mode Ch# SAR Test SAR Test
(MHz) Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
UNII-3 802.11ac
5 8GHz (VHT80) 155 5775 9.4 9.5 Yes 9.1 9.5 Yes
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Duty Factor Measured Results

. Crest Factor
Ton Period
Mode Type Duty Cycle (1/duty
(ms) (ms)
cycle)
802.11ac VHT80 MCSO0 5.39 5.445 99.0% 1.01
802.11ac VHT160 MCSO0 5.426 5.444 99.7% 1.00
802.11n HT40 MCSO0 5.426 5.447 99.6% 1.00
Note(s):
Duty Cycle = (T on/ period) * 100%
WLAN 5GHz Duty Cycle
802.11ac VHT80
28100/11993
MultiView Spectrum n Receiver n -
Ref Level 97.00 dBuv ® RBW 10 MHz SG6L
® Att 2dB ® SWT 20 ms ® VBW 10 MHz Frequency 5.6100000 GHz
Input 1 AC PS on Notch Off
1 Zero Span Ok
o0 deyv | 44500 s
M1[[1] 76.36 dBuvV
80 dopy 1 2y |—6.23000 ms
e B
70 dBpy
60 dBpY
50 dBpv
40 dBpy
30 dBpy
20 dBpv
10 dBpv
0 dpr
CF 5.61 GHz 4001 pts 2.0 ms,
2 Marker Table
M1 1 6.23 ms 76.36 dBpV
D2 ML 5.39 ms 1.12 dB
D3 ML 5.445 ms 0.03 dB
Sp—————
04:56:48 PM 06/27/2023
802.11ac VHT160
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =R
RL [ RF [s0Q DbC | [ [ SENSE:INT] | ALIGN AUTO | 04:09:27 PMJun 20, 2023 F
[Center Freq 5.250000000 GHz | #Avg Type: RMS TRecE[[03 15 5 requency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 111 TYPE|A WA
IFGain:Low #Atten: 40 dB DET|P
Auto Tune|
10 dBidiv__ Ref 30.00 dBm
Log
200 Center Freq|
10.0 5.250000000 GHz|
0.00 <> <\>
o i StartFreq|
i 5.250000000 GHz]
-30.0
-40.0
. StopFreq|
: 5.250000000 GHz
-60.0
Center 5.250000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz|
|Auto Man
1 A2 [N 5426 ms (A) 0.673 dB
N t 5279 ms -10.848 dBm
3 A2 t (A) 5444ms (A) 1787 dB FreqOffset
4 0 Hz|
5 [
6
7
8
9
10
11 J
< v
IMSG ISTATUS
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802.11n HT40

BN Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 == |
RL | RF [s0@ bc | | [ SENSE:INT] [ ALIGN AUTO  [04:07:00 PMJun 20, 2023 Frequenc
[Center Freq 5.510000000 GHz | #Avg Type: RMS TRACE[[D 5556 quency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1 THPE| A Sk
IFGain:Low #Atten: 40 dB DET|P
Auto Tune|
AMkr3 5.447 ms
10 gy Ref 30.00 dBm 0.782 dB
200 Center Freq
100 5.510000000 GHz
om <> b ' ‘
0o StartFreq|
200 5510000000 GHz
0.0
-40.0
. Stop Freq|
i 5.510000000 GHz
E0.0
Center 5.510000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts) 8.000000 MHz
[wkRImODE TRCISCLl > | ¥ ] FUNCTION ] FUNCTIONWIDTH] ___FUNCTIONVALUE 8 puto Man
1 A2 t (A) 5.426 ms (A) 2.346 dB
2 N t 4.970 ms -4.942 dBm
A2 t (a) 5447ms (A)  0.782dB Freq Offset
L 0 Hz|
[ L3 -
IMSG ISTATUS
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9.7. Bluetooth

Maximum Output Power (Tune-up Limit) for Bluetooth

From October 2016 TCB workshop, Power and SAR were measured with the device connected to a call box with
hopping disabled using DH5 modulation. The duty cycle value from the device is taken from the Duty Cycle plot

below.

SAR measurement is not required for the EDR and LE. When the secondary mode is < %4 dB higher than the
primary mode.

Tune-Up Power Limit (dBm)
WiFi Main iFi
Band Mode WiFi Sub
Normal Normal
BR 14.0 14.0
24 EDR 14.0 14.0
BLE 10.0 10.02
Bluetooth Measured Results
WiFi Main Average Power (dBm) WiFi Sub Average Power (dBm)
Band Mode Ch# Freq. SAR Test SAR Test
(MHz) ’ i
Meas Pwr Tune-up (Yes/No) Meas Pwr Tune-up (Yes/No)
0 2402 12.9 14.0 13.3 14.0
BR
39 2441
GFSK 12.8 14.0 Yes 13.3 14.0 Yes
78 2480 13.5 14.0 13.1 14.0
0 2402 12.8 14.0 13.1 14.0
EDR
: 39 2441
/4 DQPSK 12.6 14.0 No 13.1 14.0 No
04 78 2480 13.3 14.0 13.1 14.0
’ 0 2402 12.5 14.0 13.0 14.0
EDR
’ 39 2441
8-DPSK 12.7 14.0 No 13.1 14.0 No
78 2480 13.2 14.0 13.1 14.0
0 2402 9.8 10.0 10.0 10.02
LE
’ 19 2440
GFSK 9.7 10.0 No 10.0 10.02 No
39 2480 9.9 10.0 9.7 10.02
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Duty Factor Measured Results

Ton Period Crest Factor
Mode Duty Cycle (1/duty
(ms) (ms)
cycle)
BR GFSK 2.88 3.750 76.80% 1.30
Note(s):

Duty Cycle = (T on/ period) * 100%

WLAN 5GHz Duty Cycle

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CONZ =R
| RF [s0Q bC | | SENSE:INT| | ALIGN AUTO  [03:59:32 PMMay 10, 2023 Frequenc
[Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACE[[ 3556 quency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1 G
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
10 dBidiv__ Ref 20.00 dBm
Log
1 Center Freq|
0.00 2.441000000 GHz
-10.0
o Start Freq|
0o 2.441000000 GHz
0.0
-50.0
. Stop Freq,
. 2.441000000 GHz|
-70.0
Center 2.441000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBIW 50 MHz Sweep 15.00 ms (1001 pts) 8.000000 MHz
Aut M
FORCTION wiDTH e l
1 A2 t (A) 2.880 ms (A) 2.202 dB
2 N t 1.6356 ms 1.363 dBm
3 A2 t (a) 3.750 ms (A) 0.015dB FreqOffset
4 0 Hz|
5 E
6
7
8
9
10
11 3
< C
IMSG STATUS
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10. Measured and Reported (Scaled) SAR Results

SAR Test Reduction criteria are as follows:

e Reported SAR(W/kg) for WWAN and Bluetooth = Measured SAR *Tune-up Scaling Factor

¢ Reported SAR(W/kg) for Wi-Fi = Measured SAR * Tune-up scaling factor * Duty Cycle scaling factor
e Duty Cycle scaling factor = 1 / Duty cycle (%)

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 1-g or 10-g
SAR for the mid-band or highest output power channel is:

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

e <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

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

KDB 648474 D04 Handset SAR:

With headset attached, when the reported SAR for body-worn accessory, measured without a headset connected to the handset,
is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode and frequency band should be repeated for that
body-worn accessory with a headset attached to the handset.

KDB 648474 D04 Handset SAR (Phablet Only):

For smart phones, with a display diagonal dimension > 15.0 cm or an overall diagonal dimension > 16.0 cm.

When hotspot mode does not apply, 10-g Extremity SAR is required for all surfaces and edges with an antenna located at < 25
mm from that surface or edge in direct contact with a flat phantom, to address interactive hand use exposure conditions. When
hotspot mode applies, 10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2
W/kg; however, when power reduction applies to hotspot mode the measured SAR must be scaled to the maximum output power,
including tolerance, allowed for phablet modes to compare with the 1.2 W/kg SAR test reduction threshold.

KDB 941225 D01 SAR test for 3G devices:

When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < %4 dB higher than
the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power
and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for
the secondary mode.

KDB 941225 D05 SAR for LTE Devices:

SAR test reduction is applied using the following criteria:

o  Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB allocation, using the RB offset
and required test channel combination with the highest maximum output power among RB offsets at the upper edge, middle
and lower edge of each required test channel.

e  When the reported SAR is > 0.8 W/kg, testing for other Channels is performed at the highest output power level for 1RB, and
50% RB configuration for that channel.

e Testing for 100% RB configuration is performed at the highest output power level for 100% RB configuration across the Low,
Mid and High Channel when the highest reported SAR for 1 RB and 50% RB are > 0.8 W/kg. Testing for the remaining
required channels is not needed because the reported SAR for 100% RB Allocation < 1.45 W/kg.

e Testing for 16-QAM modulation is not required because the reported SAR for QPSK is < 1.45 W/Kg and its output power is
not more than 0.5 dB higher than that of QPSK.

e Testing for the other channel bandwidths is not required because the reported SAR for the highest channel bandwidth is <
1.45 W/Kg and its output power is not more than 0.5 dB higher than that of the highest channel bandwidth.

e For LTE bands that do not support at least three non-overlapping channels in certain channel bandwidths, test the available
non-overlapping channels instead. 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; therefore, the
requirement for H, M and L channels may not fully apply.
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KDB 248227 D01 SAR meas for 802.11:

SAR test reduction for 802.11 Wi-Fi transmission mode configurations are considered separately for DSSS and OFDM. An initial
test position is determined to reduce the number of tests required for certain exposure configurations with multiple test positions.
An initial test configuration is determined for each frequency band and aggregated band according to maximum output power,
channel bandwidth, wireless mode configurations and other operating parameters to streamline the measurement requirements.
For 2.4 GHz DSSS, either the initial test position or DSSS procedure is applied to reduce the number of SAR tests; these are
mutually exclusive. For OFDM, an initial test position is only applicable to next to the ear, UMPC mini-tablet and hotspot mode
configurations, which is tested using the initial test configuration to facilitate test reduction. For other exposure conditions with a
fixed test position, SAR test reduction is determined using only the initial test configuration.

The multiple test positions require SAR measurements in head, hotspot mode or UMPC mini-tablet configurations may be
reduced according to the highest reported SAR determined using the initial test position(s) by applying the DSSS or OFDM SAR
measurement procedures in the required wireless mode test configuration(s). The initial test position(s) is measured using the
highest measured maximum output power channel in the required wireless mode test configuration(s). When the reported SAR

for the initial test position is:

e < 0.4 W/kg, further SAR measurement is not required for the other test positions in that exposure configuration and
wireless mode combination within the frequency band or aggregated band. DSSS and OFDM configurations are
considered separately according to the required SAR procedures.

e >0.4 W/kg, SAR is repeated using the same wireless mode test configuration tested in the initial test position to measure
the subsequent next closet/smallest test separation distance and maximum coupling test position, on the highest
maximum output power channel, until the reported SAR is < 0.8 W/kg or all required test positions are tested.

o For subsequent test positions with equivalent test separation distance or when exposure is dominated by coupling
conditions, the position for maximum coupling condition should be tested.
o Whenitis unclear, all equivalent conditions must be tested.

e  For all positions/configurations tested using the initial test position and subsequent test positions, when the reported SAR
is > 0.8 W/kg, measure the SAR for these positions/configurations on the subsequent next highest measured output
power channel(s) until the reported SAR is < 1.2 W/kg or all required test channels are considered.

o The additional power measurements required for this step should be limited to those necessary for identifying
subsequent highest output power channels to apply the test reduction.

e  When the specified maximum output power is the same for both UNII 1 and UNII 2A, begin SAR measurements in UNII
2A with the channel with the highest measured output power. If the reported SAR for UNII 2A is < 1.2 W/kg, SAR is not
required for UNII 1; otherwise treat the remaining bands separately and test them independently for SAR.

¢  When the specified maximum output power is different between UNII 1 and UNII 2A, begin SAR with the band that has
the higher specified maximum output. If the highest reported SAR for the band with the highest specified power is < 1.2
W/kg, testing for the band with the lower specified output power is not required; otherwise test the remaining bands
independently for SAR.

To determine the initial test position, Area Scans were performed to determine the position with the Maximum Value of SAR
(measured). The position that produced the highest Maximum Value of SAR is considered the worst case position; thus used as

the initial test position.
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10.1.GSM850

Left Cheek 190 836.6 26.9 25.7 0.066 0.087
GPRS Left Tilt 190 836.6 26.9 25.7 0.035 0.046
Head 4 Siote | CELL Maint 0
ots Right Cheek 190 836.6 26.9 25.7 0.082 0.108 1
Right Tilt 190 836.6 26.9 25.7 0.030 0.040
Body-Wom | GPRS . Rear 190 836.6 26.9 25.7 0.183 0.241 2
i totsoot | 4 Siote | CELL Maint 10
and Hotspo ots Front 190 836.6 26.9 25.7 0.112 0.148
GPRS Edge Left 190 836.6 26.9 25.7 0.044 0.058
Hotspot 4 Slot CELL Main1 10
ots Edge Bottom 190 836.6 26.9 25.7 0.064 0.084
Body-Womn | DTM GPRS | o0 | 15 10 Rear 190 836.6 29.9 29.2 0.226 0.266 3
and Hotspot 2 Slots
Left Cheek 810 1909.8 22.0 21.1 0.021 0.026
GPRS Left Tilt 810 1909.8 22.0 21.1 0.013 0.016
Head 4 Slots CELL Main2 0
Right Cheek 810 1909.8 22.0 21.1 0.034 0.042 4
Right Tilt 810 1909.8 22.0 21.1 0.010 0.012
Body-Wom | GPRS . Rear 810 1909.8 22.0 21.1 0.120 0.148 5
4 totsoot | 4 Siote | CELL Main2 10
and Hotspo ots Front 810 1909.8 22.0 21.1 0.107 0.132
GPRS Edge Right 810 1909.8 22.0 21.1 0.111 0.137
Hotspot 4 Slot CELL Main2 10
ots Edge Bottom 810 1909.8 22.0 21.1 0.162 0.199 6
Body-Wom |DTM GPRS | 0| ain2| 10 Edge Bottom | 512 1850.2 25 24.2 0.102 0.123 7
and Hotspot 2 Slots
10.3.W-CDMA Band Il
Left Cheek 9538 1907.6 19.7 19.0 0.032 0.038
Rel. 99 Left Tilt 9538 1907.6 19.7 19.0 0.019 0.022
Head RMC  |CELL Main2 0
12.2 kbps Right Cheek 9538 1907.6 19.7 19.0 0.041 0.048 8
Right Tilt 9538 1907.6 19.7 19.0 0.011 0.013
Rel. 99 Rear 9538 1907.6 19.7 19.0 0.207 0.243 9
E:;da Vtv°mt RMC |CELLMain2| 10
and fotsPot |45 5 kpps Front 9538 1907.6 19.7 19.0 0.191 0.224
Rel. 99 Edge Right 9538 1907.6 19.7 19.0 0.143 0.168
Hotspot RMC CELL Main2 10
12.2 kbps Edge Bottom | 9538 1907.6 19.7 19.0 0.400 0.470 10
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10.4.W-CDMA Band IV

Left Cheek 1413 1732.6 18.7 18.0 0.030 0.035
Rel. 99 Left Tilt 1413 1732.6 18.7 18.0 0.019 0.022
Head RMC  |CELL Main2 0
12.2 kbps Right Cheek 1413 1732.6 18.7 18.0 0.053 0.062 1
Right Tilt 1413 1732.6 18.7 18.0 0.020 0.023
! Rel. 99 Rear 1413 1732.6 18.7 18.0 0.137 0.161 12
Bzdﬁ Vtv°mt RMC |CELLMain2| 10
and Fotspot |45 2 kbps Front 1413 1732.6 18.7 18.0 0.105 0.123
Rel. 99 Edge Right 1413 1732.6 18.7 18.0 0.115 0.135
Hotspot RMC CELL Main2 10
12.2 kbps Edge Bottom | 1413 1732.6 18.7 18.0 0.149 0.175 13
10.5.W-CDMA Band V
Left Cheek 4183 836.6 22.7 21.9 0.086 0.103
Rel. 99 Left Tilt 4183 836.6 22.7 21.9 0.051 0.061
Head RMC  |CELL Main1 0
12.2 kbps Right Cheek 4183 836.6 22.7 21.9 0.098 0.118 14
Right Tilt 4183 836.6 22.7 21.9 0.052 0.063
] Rel. 99 Rear 4183 836.6 22.7 21.9 0.177 0.213 15
i‘;da VtVornt RMC  |CELL Main1 10
and notSPot |45 5 kbps Front 4183 836.6 227 21.9 0.118 0.142
Rel. 99 Edge Left 4183 836.6 22.7 21.9 0.075 0.090
Hotspot RMC CELL Main1 10
12.2 kbps Edge Bottom | 4183 836.6 22.7 21.9 0.060 0.072
10.6.LTE Band 5 (10MHz Bandwidth)
1 25 22.0 20.9 0.059 0.076
Left Cheek 20525 836.5
25 0 22.0 20.9 0.059 0.076
1 25 22.0 20.9 0.032 0.041
Left Tilt 20525 836.5
25 0 22.0 20.9 0.034 0.044
Head QPSK CELL Main1 0
1 25 22.0 20.9 0.066 0.085 16
Right Cheek 20525 836.5
25 0 22.0 20.9 0.066 0.085
1 25 22.0 20.9 0.030 0.039
Right Tilt 20525 836.5
25 0 22.0 20.9 0.030 0.039
1 25 22.0 20.9 0.150 0.193 17
Rear 20525 836.5
25 0 22.0 20.9 0.148 0.191
Bzdz'-vtmnt QPSK  |CELL Main1 10
and Fotspo 1 25 22.0 20.9 0.093 0.120
Front 20525 836.5
25 0 22.0 20.9 0.091 0.117
1 25 22.0 20.9 0.046 0.059
EdgeLeft | 20525 836.5
25 0 22.0 20.9 0.045 0.058
Hotspot QPSK CELL Main1 10
1 25 22.0 20.9 0.048 0.062
Edge Bottom 20525 836.5
25 0 22.0 20.9 0.047 0.061
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10.7.LTE Band 12 (10MHz Bandwidth)

1 25 22.0 21.0 0.051 0.064
Left Cheek 23095 707.5
25 0 22.0 21.0 0.053 0.067
1 25 22.0 21.0 0.019 0.024
Left Tilt 23095 707.5
25 0 22.0 21.0 0.019 0.024
Head QPSK  |CELL Maint 0
1 25 22.0 21.0 0.054 0.068
Right Cheek | 23095 707.5
25 0 22.0 21.0 0.055 0.069 18
1 25 22.0 21.0 0.017 0.021
Right Tilt 23095 707.5
25 0 22.0 21.0 0.023 0.029
1 25 22.0 21.0 0.090 0.113 19
Rear 23095 707.5
25 0 22.0 21.0 0.090 0.113
Bzdl’_'l'vtv"mt QPSK  |CELL Main1 10
and Hotspo 1 25 22.0 21.0 0.068 0.086
Front 23095 707.5
25 0 22.0 21.0 0.070 0.088
1 25 22.0 21.0 0.093 0.117
Edge Left 23095 707.5
25 0 22,0 21.0 0.098 0123 | 20
Hotspot QPSK CELL Main1 10
1 25 22.0 21.0 0.026 0.033
Edge Bottom 23095 707.5
25 0 22.0 21.0 0.026 0.033
10.8.LTE Band 13 (10MHz Bandwidth)
1 0 22.0 20.9 0.081 0.104
Left Cheek 23230 782.0
25 0 22.0 20.9 0.071 0.091
1 0 22.0 20.9 0.054 0.070
Left Tilt 23230 782.0
25 0 22.0 20.9 0.047 0.061
Head QPSK  |CELL Maint 0
1 0 22.0 20.9 0.084 0.108 | 21
Right Cheek | 23230 782.0
25 0 22.0 20.9 0.072 0.093
1 0 22.0 20.9 0.048 0.062
Right Tilt 23230 782.0
25 0 22.0 20.9 0.041 0.053
1 0 22.0 20.9 0.167 0215 | 22
Rear 23230 782.0
| 25 0 22.0 20.9 0.142 0.183
Bzd?_" VtVornt QPSK  |CELL Main1 10
and Hotspo 1 0 22.0 20.9 0.131 0.169
Front 23230 782.0
25 0 22.0 20.9 0.111 0.143
1 0 22.0 20.9 0.126 0.162
Edge Left 23230 782.0
25 0 22.0 20.9 0.118 0.152
Hotspot QPSK  |CELL Main1 10
1 0 22.0 20.9 0.037 0.048
Edge Bottom 23230 782.0
25 0 22.0 20.9 0.030 0.039
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10.9.LTE Band 25 (20MHz Bandwidth)

1 0 20.0 18.8 0.033 0.044
Left Cheek 26365 1882.5
50 0 20.0 18.9 0.035 0.045
1 0 20.0 18.8 0.018 0.024
Left Tilt 26365 1882.5
50 0 20.0 18.9 0.017 0.022
Head QPSK CELL Main2 0
1 0 20.0 18.8 0.062 0.082 23
Right Cheek 26365 1882.5
50 0 20.0 18.9 0.062 0.080
1 0 20.0 18.8 0.017 0.022
Right Tilt 26365 1882.5
50 0 20.0 18.9 0.018 0.023
1 0 20.0 18.8 0.190 0.250
Rear 26365 1882.5
50 0 20.0 18.9 0.196 0.252 24
;zdz';/tvszg QPSK  [CELL Main2| 10
1 0 20.0 18.8 0.135 0.178
Front 26365 1882.5
50 0 20.0 18.9 0.140 0.180
1 0 20.0 18.8 0.154 0.203
Edge Right 26365 1882.5
50 0 20.0 18.9 0.160 0.206
Hotspot QPSK CELL Main2 10
1 0 20.0 18.8 0.209 0.276
Edge Bottom 26365 1882.5
50 0 20.0 18.9 0.220 0.283 25
10.10. LTE Band 41 (20MHz Bandwidth)
1 49 20.0 19.2 0.014 0.017
Left Cheek 39750 2506.0
50 24 20.0 19.2 0.013 0.016
1 49 20.0 19.2 0.012 0.014
Left Tilt 39750 2506.0
50 24 20.0 19.2 0.011 0.013
Head QPSK CELL Main2 0
1 49 20.0 19.2 0.025 0.030 26
Right Cheek 39750 2506.0
50 24 20.0 19.2 0.025 0.030
1 49 20 19.2 0.002 0.002
Right Tilt 39750 2506.0
50 24 20 19.2 0.005 0.006
1 49 20.0 19.2 0.104 0.125
Rear 39750 2506.0
50 24 20.0 19.2 0.112 0.135 27
;zdm/tvszg QPSK  [CELL Main2| 10
1 49 20.0 19.2 0.099 0.119
Front 39750 2506.0
50 24 20.0 19.2 0.100 0.120
1 49 20.0 19.2 0.034 0.041
Edge Right 39750 2506.0
50 24 20.0 19.2 0.035 0.042
Hotspot QPSK  |CELL Main2 10
1 49 20.0 19.2 0.154 0.185
Edge Bottom 39750 2506.0
50 24 20.0 19.2 0.157 0.189 28
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10.11. LTE Band 66 (20MHz Bandwidth)

1 0 19.0 18.1 0.029 0.036
Left Cheek | 132322 1720.0
50 24 19.0 18.1 0.030 0.037
1 0 19.0 18.1 0.015 0.018
Left Tilt 132322 1720.0
50 24 19.0 18.1 0.015 0.018
Head QPSK  [CELL Main2 0
1 0 19.0 18.1 0.049 0.060
Right Cheek | 132322 1720.0
50 24 19.0 18.1 0.050 0.062 | 29
1 0 19.0 18.1 0.015 0.018
Right Tilt 132322 1720.0
50 24 19.0 18.1 0.014 0.017
1 0 19.0 18.1 0.120 0.148
Rear 132322 1720.0
50 24 19.0 18.1 0.121 0.149 | 30
Bzdl’_'l'vtv"mt QPSK |CELLMain2| 10
and Hotspo 1 0 19.0 18.1 0.113 0.139
Front 132322 1720.0
50 24 19.0 18.1 0.113 0.139
1 0 19.0 18.1 0.135 0.166 | 31
Edge Right | 132322 1720.0
50 24 19.0 18.1 0.134 0.165
Hotspot QPSK CELL Main2 10
1 0 19.0 18.1 0.102 0.125
Edge Bottom | 132322 1720.0
50 24 19.0 18.1 0.106 0.130
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10.12. Wi-Fi (DTS Band)

When the 802.11b reported SAR of the highest measured maximum output power channel is < 0.8 W/kg, no further SAR testing
is required. If SAR is > 0.8 W/kg and < 1.2 W/kg, SAR is required for the next highest measured output power channel. Finally,
if SAR is > 1.2 W/kg, SAR is required for the third channel.

SAR testing is not required for OFDM mode(s) when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to
DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

Left Cheek

99.9%

Left Cheek

Left Tilt 1 2412 0.023 99.9% 14.0 13.8
Head 802.11b | WiFi Main Normal 0
Right Cheek 1 2412 0.340 99.9% 14.0 13.8
Right Tilt 1 2412 0.086 99.9% 14.0 13.8
g Rear 1 2412 0.037 99.9% 14.0 13.8
B‘;dﬁ Vtv°mt 802.11b | WiFiMain |  Normal 10
and Hotspol Front 1 2412 0.032 99.9% 14.0 13.8
Edge Left 1 2412 0.067 99.9% 14.0 13.8
Hotspot 802.11b WiFi Main Normal 10
Edge Top 1 2412 0.003 99.9% 14.0 13.8

Left Cheek

. Left Tilt 11 2462 0.016 99.9% 1.0 11.0
Head 802.11b | WiFi Main S%”'?gggs 0
. Right Cheek 11 2462 0.324 99.9% 1.0 11.0
Right Tilt 11 2462 0.080 99.9% 11.0 11.0
Body-Worn | simuttaneous Rear 11 2462 0.041 99.9% 11.0 11.0
d Hotspot 802.11b WiFi Main 2G 5G/6G 10
an — Front 1 2462 0.027 99.9% 11.0 11.0
. Edge Left 11 2462 0.074 99.9% 1.0 11.0
Hotspot 802.11b | WiFi Main S'ZmGu';agZ%‘s 10
R Edge Top 11 2462 0.002 99.9% 11.0 11.0

Left Tilt 6 2437 0.001 99.1% 14.0 14.0
Head 802.11g WiFi Sub Normal 0
Right Cheek 6 2437 <.001 99.1% 14.0 14.0
Right Tilt 6 2437 <.001 99.1% 14.0 14.0
g Rear 6 2437 0.150 99.1% 14.0 14.0
B‘:jdz' Vtv°mt 802.11g | WiFi Sub Normal 10
and Hotspol Front 6 2437 <.001 99.1% 14.0 14.0
Edge Left 6 2437 0.003 99.1% 14.0 14.0
Hotspot 802.11g WiFi Sub Normal 10

Edge Bottom

Left Cheek
, Left Tilt 11 2462 <.001 99.9% 11.0 11.0
Head 802.11b | WiFi Sub S'Z’g”'tsaenzgs 0
= Right Cheek 11 2462 <.001 99.9% 11.0 11.0
Right Tilt 11 2462 <.001 99.9% 1.0 11.0
Body-Worm - Simultaneous Rear 11 2462 0.101 99.9% 11.0 11.0
S otsaot | 802110 | wiFisub | Zor o 10
and Hotspol — Front 1 2462 0.002 99.9% 1.0 1.0
. Edge Left 11 2462 0.002 99.9% 1.0 11.0
Hotspot 802.11b | WiFi Sub S%”'?gggs 10
. Edge Bottom 11 2462 0.005 99.9% 1.0 11.0
Notes:

1. 10-g extremity SAR is not required since hotspot mode 1-g report SAR <1.2 W/kg

Adjusted e
Antenna 802.11b 802.11b 802.11g/n SAR Additional
SAR (W/kg) [ pwr (dBm) | pwr (dBm) SAR Test
(W/kg)
WiFi Main 0.362 14 14 0.362 Not Test
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10.13. Wi-Fi (U-NIl Band)
UNII-1 &2A

When the specified maximum output power is the same for both UNII band | and UNII band 2A, begin SAR measurement in UNII
band 2A; and if the highest reported SAR for UNII band 2A is

o =£1.2W/kg, SAR is not required for UNIl band |
o > 1.2 W/kg, both bands should be tested independently for SAR.

Rear

Front 42 5210 0.014 99.0%
Hotspot 83%;? WiFiMain |  Normal 0
( ) Edge Left 42 5210 0.033 99.0%
Edge Top

Rear

i Front 42 5210 0.009 99.0%
2.11 |
Hotspot 802.11ac WiFi Main Simultaneous o

(VHTB0) 26 _5G/6G Edge Left 42 5210 0.018 99.0%

Edge Top

Rear

Front 42 5210 0.006 99.0%
Hotspot | S02M13C 1 ik sup Normal 0

(VHT80) Edge Left 42 5210 0.006 99.0%

Edge Bottom

Rear 99.0%

. Front 42 5210 0.006 99.0%
Hotspot ?%l;g; WiFi Sub S;’g”'?ggg’s 0
= Edge Left 42 5210 0.005 99.0%
Edge Bottom | 42 5210 0.004 99.0%
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UNII-2A

Left Cheek 50 5250 0.023 99.7% 115 10.7
Left Tilt 50 5250 0.012 99.7% 15 10.7
Head f%%:‘)c WiFi Main | Normal 0
( ) Right Cheek 50 5250 0.106 99.7% 1.5 10.7 44
Right Tilt 50 5250 0.035 99.7% 15 10.7
Rear 50 5250 0.030 99.7% 115 10.7
Body-Worn ?5):1]116? WiFi Main Normal 10
( ) Front 50 5250 0.016 99.7% 15 10.7

Rear

802.11ac Front 50 5250 0.097 99.7% 11.5 10.7

Extremity (VHT160) WiFi Main Normal 0

Edge Left 50 5250 0.290 99.7% 11.5 10.7

Edge Top

Left Cheek 99.7%

s0211ac | | simultanous Left Tilt 50 5250 0.013 99.7% 95 9.4
Head vHT160) | WiFIMain | o6 566G 0
( ) R Right Cheek 50 5250 0.128 99.7% 95 9.4 48
Right Tilt 50 5250 0.037 99.7% 95 9.4
s211a0 | | simuttaneous Rear 50 5250 0.032 99.7% 95 9.4
Body-Worn VHT160 WiFi Main 2G 5G/6G 10
( ) = Front 50 5250 0.013 99.7% 95 9.4

Left Cheek 99.7%

802 11ac Left Tilt 50 5250 <0.001 99.7% 15 10.9
Head VH;I'1 60 WiFi Sub Normal 0
( ) Right Cheek 50 5250 <0.001 99.7% 15 10.9
Right Tilt 50 5250 <0.001 99.7% 15 10.9
Rear 50 5250 0.017 99.7% 15 10.9
Body-Worn ?5):1]116? WiFi Sub Normal 10
( ) Front 50 5250 <0.001 99.7% 15 10.9

Rear

802.11ac Front 50 5250 0.003 99.7% 1.5 10.9

Extremity (VHT160) WiFi Sub Normal 0

Edge Left 50 5250 0.005 99.7% 11.5 10.9

Edge Top

Left Cheek 99.7%

s0211ac | | simultanous Left Tilt 50 5250 <0.001 99.7% 95 9.4
Head vhT160) | WiFIMain | “oe 566 0
( ) _ Right Cheek 50 5250 <0.001 99.7% 95 9.4
Right Tilt 50 5250 <0.001 99.7% 95 9.4
s2t1a0 | | simuttaneous Rear 50 5250 0.018 99.7% 95 9.4
Body-Worn VHT160 WiFi Main 2G 5G/6G 10
( ) 5 Front 50 5250 <0.001 99.7% 95 9.4
Note(s):

1. For results listed with “-”, the SAR result is less than 0.01 W/kg.
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Wi-Fi UNII-2C

Left Cheek 114 5570 0.015 99.7% 115 10.6
Left Tilt 114 5570 0.013 99.7% 115 10.6
Head ??:%L%C WiFi Main | Normal 0
( ) Right Cheek 114 5570 0.178 99.7% 15 10.6 54
Right Tilt 114 5570 0.032 99.7% 15 10.6
s211ac | Rear 114 5570 0.035 99.7% 15 10.6
Body-Worn VHT160 WiFi Main Normal 10
( ) Front 114 5570 0.013 99.7% 115 10.6

Rear

802.11ac Front 114 5570 0.060 99.7% 115 10.6

Extremity (VHT160) WiFi Main Normal 0

Edge Left 114 5570 0.313 99.7% 11.5 10.6

Edge Top

Left Cheek 99.7%

s211a0 | | simuttaneous Left Tilt 114 5570 <.001 99.7% 95 9.2
Head vhTieo) | WiFiMaIn | “o5 566G 0
( ) R Right Cheek 114 5570 0.098 99.7% 9.5 9.2
Right Tilt 114 5570 0.005 99.7% 95 9.2
s2t1ac | | simuttansous Rear 114 5570 0.026 99.7% 95 9.2
Body-Worn VHT160 WiFi Main 2G 5G/6G 10
( ) ! Front 114 5570 0.002 99.7% 9.5 9.2

Left Cheek 99.7%

802.11ac Left Tilt 114 5570 <0.001 99.7% 11.5 10.8
Head VH;I'1 60 WiFi Sub Normal 0
( ) Right Cheek 114 5570 <0.001 99.7% 11.5 10.8 <0.001 <0.001
Right Tilt 114 5570 <0.001 99.7% 11.5 10.8
so211ac | Rear 114 5570 0.028 99.70% 15 10.8
Body-Worn VHT160 WiFi Sub Normal 10
( ) Front 14 5570 <.001 99.7% 1.5 10.8

Rear

802.11ac Front 114 5570 0.011 99.7% 11.5 10.8

Extremity (VHT160) WiFi Sub Normal 0

Edge Left 114 5570 0.035 99.7% 1.5 10.8

Edge Bottom

Left Cheek 5570 99.7%

so2ttac | Simultancous Left Tit 114 5570 <0.001 99.7% 95 9.4
Head vhTio) | WiFiSU | o6 sa6G 0
( ) R Right Cheek 114 5570 <0.001 99.7% 95 9.4
Right Tilt 114 5570 <0.001 99.7% 95 94
so211ac | Simultancous Rear 114 5570 0.030 99.7% 95 9.4
Body-Worn VHT160 WiFi Sub 2G 5G/6G 10
( ) ! Front 114 5570 0.004 99.7% 95 9.4

Note(s):
1. For results listed with “-”, the SAR result is less than 0.01 W/kg.
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Wi-Fi UNII-3

Left Cheek 159 5795 0.016 99.6% 115 10.6
802111 Left Tilt 159 5795 0.003 99.6% 1.5 10.6
Head H'I:40 WiFi Main Normal 0
(HT40) Right Cheek | 159 5795 0.098 99.6% 15 10.6
Right Tilt 159 5795 0.028 99.6% 15 10.6
Body-Wom / | 802.11n o Rear 159 5795 0.045 99.6% 15 10.6
Hotspot HT40 WiFi Main Normal 10
otspof (HT40) Front 159 5795 0.008 99.6% 15 10.6
802111 Edge Left 159 5795 0.061 99.6% 115 10.6
Hotspot H‘I:40 WiFi Main Normal 10
(HT40) Edge Top 159 5795 0.012 99.6% 15 10.6

Rear

802.11n Front 159 5795 0.080 99.6% 11.5 10.6

Extremity (HT40) WiFi Main Normal 0

Edge Left 159 5795 0.337 99.6% 1.5 10.6 65

Edge Top

Left Cheek

s0211ac | | simultanous Left Tilt 155 5775 <0.001 99.0% 95 9.4
Head VHT80 WiFi Main 2G 5G/6G 0
( ) & Right Cheek 155 5775 0.073 99.0% 95 9.4
Right Tilt 155 5775 0.033 99.0% 95 9.4
Body-Worn/ | 802.11ac | /.0 | Simultaneous 10 Rear 155 5775 0.03 99.0% 9.5 9.4
Hotspot (VHTE0) 26_5G/6G Front 155 5775 0.003 99.0% 95 9.4
s0211ac | | simultanous Edge Left 155 5775 0.046 99.0% 95 9.4
Hotspot VHT80 WiFi Main 2G 5G/6G 10
( ) = Edge Top 155 5775 0.017 99.0% 95 9.4

Left Cheek

802411 Left Tilt 151 5755 0.01 99.6% 15 11
Head H‘I:40 WiFi Sub Normal 0
(HT40) Right Cheek 151 5755 0.005 99.6% 15 11
Right Tilt 151 5755 0.015 99.6% 15 11
Body-Wom/ | 802.11n - Rear 151 5755 0.06 99.6% 15 1
Hotspot HT40 WiFi Sub Normal 10
P (HT40) Front 151 5755 0.008 99.6% 15 1
80241 Edge Left 151 5755 0.013 99.6% 15 11
Hotspot H‘I:40 WiFi Sub Normal 10
(HT40) Edge Bottom | 151 5755 0.001 99.6% 15 11

Rear

802.11n Front

(HT40)

Extremity WiFi Main Normal

Edge Left 151 5755 0.013 99.6% 1.5 11.0

Edge Bottom
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Left Cheek 99.0%
s211ac | Simultaneous Left Tilt 155 5775 0.006 99.0% 95 9.1 <0.001
Head VHT80 WiFi Sub 2G 5G/6G 0
( ) - Right Cheek 155 5775 0.004 99.0% 95 9.1
Right Tilt 155 5775 0.004 99.0% 95 9.1
Body-Worn / | 802.11ac WiFi Sub Simultaneous 10 Rear 155 5775 0.044 99.0% 95 91
Hotspot | (VHTEO) 2G_56/66 Front 155 5775 <0.001 99.0% 95 9.1
s211ac | Simultaneous Edge Left 155 5775 0.011 99.0% 95 9.1
Hotspot VHT80 WiFi Sub 2G 5G/6G 10
( ) R Edge Bottom | 155 5775 0.001 99.0% 95 9.1

Note(s):
1. For results listed with “-”, the SAR result is less than 0.001 W/kg.

10.14. Bluetooth

Left Cheek 78 2480 100.0% 14.0 13.5 0.058 0.065
Left Tilt 78 2480 100.0% 14.0 13.5 0.020 0.022
Head GFSK | wiFi Main 0
Right Cheek 78 2480 100.0% 14.0 13.5 0.272 0305 | 72
Right Tilt 78 2480 100.0% 14.0 13.5 0.071 0.080
| Rear 78 2480 100.0% 14.0 13.5 0.046 0.052 |73
B‘(’jdi" VtVornt GFSK | WiFi Main 10
and Hotspo Front 78 2480 100.0% 14.0 135 0.032 0.036
Edge Left 78 2480 100.0% 14.0 13.5 0.074 0.083 | 74
Hotspot GFSK WiFi Main 10
Edge Top 78 2480 100.0% 14.0 13.5 0.003 0.003
Left Cheek 39 2441 100.0% 14.0 13.3 <.001 <.001 -
Left Tilt 39 2441 100.0% 14.0 13.3 <.001 <.001
Head GFSK | wiFi sub 0
Right Cheek 39 2441 100.0% 14.0 13.3 <.001 <.001
Right Tilt 39 2441 100.0% 14.0 13.3 <.001 <.001
| Rear 39 2441 100.0% 14.0 13.3 0.075 0.088 | 75
B‘;d?_" Vtv°mt GFSK | WiFi Sub 10
and Hotspo Front 39 2441 100.0% 14.0 13.3 <.001 <.001
Edge Left 39 2441 100.0% 14.0 13.3 0.001 0.001
Hotspot GFSK | wiFi sub 10
Edge Bottom 39 2441 100.0% 14.0 13.3 0.007 0.008

Note(s):
1. For results listed with “-”, the SAR result is less than 0.001 W/kg.
2. TCB Workshop October 2016 was referenced to support utilizing a 100% Duty Cycle for Bluetooth.
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11. SAR Measurement Variability

In accordance with published RF Exposure KDB 865664 D01 SAR measurement 100 MHz to 6 GHz. 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.

1) Repeated measurement is not required when the original highest measured SAR is < 0.8 or 2 W/kg (1-g or 10-g
respectively); steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.8 or 2 W/kg (1-g or 10-g respectively), repeat that measurement
once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 or 3.6 W/kg (~ 10%
from the 1-g or 10-g respective SAR limit).

4) Perform a third repeated measurement only if the original, first, or second repeated measurement is =2 1.5 or 3.75
W/kg (1-g or 10-g respectively) and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.

Note(s):
Repeated measurement is not required since the original highest measured SAR is <0.8 W/kg (1-g) or 2 W/kg (10-g) .

Page 69 of 72

ULLLC Doc. No.: 1.0
This report shall not be reproduced without the written approval of UL LLC



Report No.: R14777340-S1 v2 Issue Date: 8/2/2023

12. Simultaneous Transmission Conditions

RF Exposure Tx Mode WWAN WiFi Main Wi-Fi Sub NEG
Condition CELL Mainl | CELL Main2 | 2.4 GHz Wi-Fi | 5 GHz Wi-Fi | Bluetooth | 2.4 GHz Wi-Fi | 5 GHz Wi-Fi | Bluetooth
1 v v v
2 v v v
3 v v
4 v v
5 v v v v
Head, 6 v v v v
Body-worn, & ! v v v v v
! 8 v v v
Hotspot ) 7 7 7
10 v v
11 v v
12 v v v v
13 v v v v
14 v v v v
Extremity 15 N N N

12.1. Simultaneous transmission SAR test exclusion considerations

KDB 447498 D01 General RF Exposure Guidance provides two procedures for determining simultaneous
transmission SAR test exclusion: Sum of SAR and SAR to Peak Location Ratio (SPLSR)

Sum of SAR

To qualify for simultaneous transmission SAR test exclusion based upon Sum of SAR the sum of the reported
standalone SARs for all simultaneously transmitting antennas shall be below the applicable standalone SAR limit. If
the sum of the SARs is above the applicable limit then simultaneous transmission SAR test exclusion may still apply
if the requirements of the SAR to Peak Location Ratio (SPLSR) evaluation are met.

12.2. Estimated SAR for Simultaneous Transmission SAR Analysis
Considerations for SAR estimation

1. When standalone SAR test exclusion applies, standalone SAR must also be estimated to determine
simultaneous transmission SAR test exclusion.

2. Dedicated Host Approach criteria for SAR test exclusion is likewise applied to SAR estimation, with certain
distinctions between test exclusion and SAR estimation:

o When the separation distance from the antenna to an adjacent edge is < 5 mm, a distance of 5 mm is
applied for SAR estimation; this is the same between test exclusion and SAR estimation calculations.

o When the separation distance from the antenna to an adjacent edge is > 5 mm but < 50 mm, the actual
antenna-to-edge separation distance is applied for SAR estimation.

o When the minimum test separation distance is > 50 mm, the estimated SAR value is 0.4 W/kg

3. Please refer to Estimated SAR Tables to see which test positions are inherently compliant as they consist of
only estimated SAR values for all applicable transmitters and consequently will always have sum of SAR
values < 1.2 W/kg. Simultaneous transmission SAR analysis was therefore not performed for these test
positions.

Estimated SAR for NFC

Tx Frequency |Output Power Separation Distances (mm) Estimated 10-g SAR Value (W/kg)
Antenna
Interface (MHz) mwW Back Back
NFC NFC 13.56 403 0 0.501
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12.3. Sum of the SAR for WWAN CELL Main1 & Wi-Fi Normal State & BT

Head 0.118 0.362 0.169 0.276 0.068 0.305 0.088 0.649 0.462 0.767 0.550 0.423 0.206

Body 0.266 0.043 0.169 0.047 0.068 0.052 0.088 0.478 0.381 0.433 0.469 0.318 0.354

Hotspot 0.266 0.073 0.169 0.075 0.068 0.083 0.088 0.508 0.409 0.492 0.497 0.349 0.354
Conclusion:

Simultaneous transmission SAR measurement (Volume Scan) is not required because either the sum of the 1-g SAR is < 1.6
W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.

12.4. Sum of the SAR for WWAN CELL Main1 & Wi-Fi Simultaneous 2G_5G State

Head 0.118 0.337 0.106 0.184 0.051 0.796
Body 0.266 0.042 0.106 0.025 0.051 0.490
Hotspot 0.266 0.077 0.106 0.044 0.051 0.544
H -
Conclusion:

Simultaneous transmission SAR measurement (Volume Scan) is not required because either the sum of the 1-g SAR is < 1.6
W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.

12.5. Sum of the SAR for WWAN CELL Main2 & Wi-Fi Normal State & BT

Head 0.082 0.362 0.169 0.276 0.068 0.305 0.088 0.613 0.426 0.731 0.514 0.387 0.170

Body 0.252 0.043 0.169 0.047 0.068 0.052 0.088 0.464 0.367 0.419 0.455 0.304 0.340

Hotspot 0.470 0.073 0.169 0.075 0.068 0.083 0.088 0.712 0.613 0.696 0.701 0.553 0.558
Conclusion:

Simultaneous transmission SAR measurement (Volume Scan) is not required because either the sum of the 1-g SAR is < 1.6
W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.

12.6. Sum of the SAR for WWAN CELL Main2 & Wi-Fi Simultaneous 2G_5G State

Head 0.082 0.337 0.106 0.184 0.051 0.760

Body 0.252 0.042 0.106 0.025 0.051 0.476

Hotspot 0.470 0.077 0.106 0.044 0.051 0.748
Conclusion:

Simultaneous transmission SAR measurement (Volume Scan) is not required because either the sum of the 1-g SAR is < 1.6
W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.

12.7. Sum of the SAR for Wi-Fi Normal State & NFC

Extremity 0.420 0.372 0.501 1.293

Conclusion:
Simultaneous transmission SAR measurement (Volume Scan) is not required because either the sum of the 10-g SAR is <4
W/kg or the SPLSR is < 0.1 for all circumstances that require SPLSR calculation.
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Appendixes

Refer to separated files for the following appendixes.

Appendix A: SAR Setup Photos
Appendix B: SAR System Check Plots
Appendix C: SAR Highest Test Plots
Appendix D: SAR Tissue Ingredients
Appendix E: SAR Probe Certificates
Appendix F: SAR Dipole Certificates

END OF REPORT
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