U|_ Solutions

Part 0: SAR and Power Density Characterization
EUT RF Exposure Compliance Test Report

For
PHONE

FCC ID: AARGUR25
Model Name: GUR25/G1B60

Report Number: 15107843-S16V1
Issue Date: 2024/05/10

Prepared for
Google LLC
1600 Amphitheatre Parkway
Mountain View, CA 94043 U.S.A.

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888



Report No.: 15107843-S16V1

Issue Date: 2024/05/10

Revision History

Rev.

Date

Revisions

Revised By

Vi

2024/05/10

Initial Issue

Page 2 of 12

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

Doc. No.: 1.0



Report No.: 15107843-S16V1 Issue Date: 2024/05/10

Table of Contents

1. ATTESTALION OF TEST RESUITS .uuiiiiii i e ettt e e et e s et e s et et e s e st e st st e s e eeba e e ssaan e ssaaneeanarasns 4
2. [ T LAY o I AN oTod =10 1 = LA o] o N 5
3. 4 o To U] 03 {0 Yo [T 5
4. Y N R O = U =1 =] 4=\ { [0 ] 5
4.1. WOTSt-CASE SAR DEIEIMMUNALION ...uuuuiiiiiiieeitee e e e e ee e e e e e e e ea e s e e e s ee et e s eesseessaba s eesassessbaraseesssessaaransseeas 5
4.2.  Usage Scenarios i SAR EVAIUALION ........cocuiiiiiiiiiii ettt et e e et e e e e sbee e e e sbreeeeaas 6
43 SARDesign L1 = R R R R R PP PP PR PP PP 7
4.4, Y N O g E-1 2= (o1 (=] 4= 1 £ (o] o I 10
Figures
Figure 4-1: SAR evaluation for smartphone appliCation ...........ccviiiiiiii e 5
Tables
Table 4-1: USAQE/EXPOSUIE SCENAITO ...uuuuuuuuuuuuiuiuiurututuuurerererererernrererereree.—e..—.—.—.—.—...—.—.—.—.—.—.—.—..........r..nrnnnrnnnn 6
Table 4-2: WOrst-Case rePOrt@U SAR .......iuiiiiiiiiiiiiiuieiee e e et e rerereteeeeerststesesssssssnsssnsnsssnsssnsssnsnsnnns 10
Table 4-3: SAR CRArACTEIIZALION ....iieeii i e e e e e e et e e e et e e s et e e e e aba e e sa b e e s st e e e saba e s saaan e seraneeserases 11
Page 3 of 12
UL Verification Services Inc. Doc. No.: 1.0

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



Report No.: 15107843-S16V1 Issue Date: 2024/05/10

1. Attestation of Test Results

Applicant Name Google LLC
FCCID A4ARGUR25
Model Name GUR25/G1B60
Reference SAR Report 15107843-S6
SAR Limits (W/KQ)
iti i PD Limits
Exposure Category Peak Spatial Average Extremities (hagt(i S)’ T, ETNES, (Wim?)
(L ErifEee) (10-g of tissue)
General Population
1. 4 1
(Uncontrolled Exposure) 6 0

Date Tested 2023/12/12 to 2024/04/12

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested 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 Verification Services
Inc. is only responsible for the validity of results after the integration of the data provided by the customer.

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

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

Approved & Released By:

Prepared By:

Dave Weaver
Senior Staff Engineer
UL Verification Services Inc.

Nathan Sousa
Senior Laboratory Engineer
UL Verification Services Inc.
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2. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at
47173 Benicia Street 47266 Benicia Street

SAR Labs Ato H SAR Labs 1to 15
UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05

The Test Lab Conformity Assessment Body Identifier (CABID)
Location CABID Company Number

47173 Benicia Street, Fremont, CA, 94538 UNITED STATES
47266 Benicia Street, Fremont, CA, 94538 UNITED STATES

us0104 2324A

3. Introduction

The equipment under test (EUT) is a smart phone. It contains the Samsung modem supporting 2G/3G/4G WWAN
technologies. This WWAN modem enables Samsung’s S.LSI TAS feature to control and manage transmitting power,
in real time, and to ensure the time-averaged RF exposure is always in compliance with the FCC requirement.

In this report, Part 0, the EUT SAR is characterized for WWAN radios (2G/3G/4G/5G) to determine the power limit
that corresponds to the exposure design target after accounting for all device design related uncertainties, i.e.,
SARDesign Target (< FCC SAR limit) for Sub-6 GHz radio. The SAR Characterization is denoted as SAR Char.

SAR Char will be used as input for Samsung S.LSI TAS to operate. SAR Char will be loaded and stored in the EUT’s
software.

The EUT supports WLAN/BT radio(s) as well, but the WLAN/BT modem is not enabled with Samsung’s S.LSI TAS
feature.

4. SAR Characterization

SAR Char is generated to cover all radio configurations and usage scenarios that are reported in the initial FCC
submission.

4.1. Worst-case SAR Determination

Based on FCC KDBs, in general, for a smartphone, the SAR evaluation is required for the exposure scenarios shown
in Figure 4-1.

Head: Head:
v right cheek (RC),
v left cheek (LC),

v right tilt (RT), 7
v lefttilt (LT)
BOdy: .Body:

v front,
v' Back
s1

Hotspot and hand: ¢
Hotspot and hand
v S1 (front),

v' 82 (back),
v S3 (left),
v’ S4 (right),
v
%

6

’ \/si
S6 (bottom)

Figure 4-1: SAR evaluation for smartphone application

S5 (top),
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The Device/Radio State Index (D/RSI) used in Figure 3-2 represents each exposure scenario. Depending on the
detection scheme implemented in the smartphone, the worst-case SAR is further grouped and determined for each
or combined exposure scenario(s). Note, for the 1-g SAR versus 10-g SAR exposure scenario, the worst-case is
determined in term of exposure ratio (i.e., exposure level relative to the corresponding 1-g or 10-g SAR limit).

= If the device does not have any detection mechanism, then the worst-case SAR is determined by taking the
maximum SAR value among all exposure scenarios, i.e., worst-case SAR = max {SARnead, SARbody,
SARhotspot}

= |If the device can distinguish each of the above scenarios, then the worst-case SAR for each individual
exposure scenario is given by corresponding SARnhead, SARbody, and SARhotspot

= If the device can only distinguish a subset of the scenarios, then the worst-case SAR is given by:
o Corresponding SAR for each exposure scenario that can be distinguished (D/RSI=yes)
o Worst-case SAR among all other exposure scenario(s) that cannot be distinguished (D/RSI=no)

4.2. Usage Scenarios in SAR Evaluation

The EUT has a detection mechanism to distinguish Head, Body-worn, Hotspot, and Extremity exposure conditions,
which is represented using D/RSI 1 — 7; within this report, D/RSIs will be referred to as Indices 1 — 6. These Indices
states were used to determine the power limit for S.LSI TAS to operate; where the exposure scenario is managed as
same Indices state, all other exposures which cannot be distinguished, in this particular instance and based on the
worst-case SAR determination criteria described in 82.1, the maximum SAR (or the minimum Pjmi) among all
remaining exposure scenarios (i.e., Body-worn 1-g SAR evaluation at a specified test separation distance, phablet
extremity 10-g SAR evaluation at a specified test separation distance, and maximum RF tune-up power (Pmax)
supported by the device if SAR measurement is not performed for this tech/band/antenna because of meeting SAR
test exclusion criteria) is used to determine the power limit for S.LSI TAS to operate.

The corresponding usage scenarios supported by EUT are summarized in Table 4-1:

Table 4-1: Usage/Exposure Scenario

: INDICES o S Worst-case
Scenario State Description SAR Definition SAR
Index 2 = Device positioned next to head SARhead = Max {SARLc,

Head Index 3 = 1-g SAR evaluated in four SARhead
positions (left/right touch/tilt)

= Device transmits in Hotspot
mode and assumed to be located
next to human body

= 1-g SAR is evaluated for all six
surfaces of the EUT (S1-S6 as
shown in Figure 3-1) at 10 mm
test separation distance relative
to the flat phantom

= Phablet extremity

= 10-g SAR is evaluated for all six

Extremity Index 5 surfaces of the EUT against the
flat phantom with 0 mm test
separation distance

= Device state is either body-worn

= 1-g SAR evaluated at the back

Body- Index 5 and front of the EUT with 10 mm | SARpody = max {SARst,

worn Index 6 test separation distance relative SARs}

to the flat phantom for body-worn

exposure

SARLT, SARRc, SARRT}

SARhotspot = max {SARs,
SARsz2, SARss, SARss, SARss, SARnotspot
SARse}

Hotspot Index 4

SARextremity Index=5 = Max
{SARsl Index=5, SARsz Index=5,
SAR53 Index=5, SAR54 Index=5,
SAR55 Index=5, SARSG Index:S}

SARextremity

SARbody
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4.3. SARDesign Target

The total device design and related uncertainties of the EUT is shown below (in dB), which includes TXxAGC and
device to device variation.

To account for the total uncertainty, SARDpesign Target N€€dS t0 be:

—total uncertainty
SARDesign Target < SARregulatory”mit X 10 10

For the FCC SAR requirement of 1.6 W/kg and 4.0 W/kg, 1-g and 10-g SAR respectively, the SARpesign Target fOr the
EUT is determined as:
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Head Body Extremity . Hotspot "
Antenna Technology Mode Pmax (Index 1) Index 2 SARDpesign Target SARum::.:?z (Wikg) Index 5 SARpesign Tamst SARbpesign Target SARD“:T::\,‘ (Wikg) SARD,,E:::i:.q(,WIkg) Index 4 SARDesign Tamget SARB,::‘:xt(WIkg) WL l.(!;th;nalnty
(Wikg) (Wikg) (Wikg) (Whkg)
ANT 1 GSM 850 GMSK 1 Slot 32.2 29.2 0.810 10 37.0 0.810 2.025 1.0 2.5 345 0.690 0.85 0.9
ANT 1 GSM 850 GPRS 1 Slot 322 29.2 0.810 1.0 37.0 0.810 2.025 10 25 345 0.690 0.85 0.9
ANT 1 GSM 850 GPRS 2 Slots 31.2 26.2 0.810 10 34.0 0.810 2.025 10 2.5 315 0.690 0.85 0.9
ANT 1 GSM 850 GRPS 3 Slots 30.2 24.4 0.810 1.0 322 0.810 2.025 10 25 29.7 0.690 0.85 0.9
ANT 1 GSM 850 GPRS 4 Slots 29.2 23.2 0.810 10 31.0 0.810 2.025 1.0 2.5 285 0.690 0.85 0.9
ANT 1 GSM 850 EGPRS 1 Slot 26.2 29.9 0.810 1.0 29.9 0.810 2.025 10 25 29.2 0.690 0.85 0.9
ANT 1 GSM 850 EGPRS 2 Slots 25.2 26.9 0.810 10 26.9 0.810 2.025 1.0 2.5 26.2 0.690 0.85 0.9
ANT 1 GSM 850 EGPRS 3 Slots 24.2 25.1 0.810 1.0 25.1 0.810 2.025 1.0 25 24.4 0.690 0.85 0.9
ANT 1 GSM 850 EGPRS 4 Slots 23.2 239 0.810 10 23.9 0.810 2.025 10 2.5 23.2 0.690 0.85 0.9
ANT O GSM 850 GMSK 1 Slot 32.5 34.0 0.790 1.0 33.0 0.790 1.975 1.0 25 32.2 0.680 0.86 1.0
ANT O GSM 850 GPRS 1 Slot 32.5 34.0 0.790 1.0 33.0 0.790 1.975 1.0 25 32.2 0.680 0.86 1.0
ANT O GSM 850 GPRS 2 Slots 315 31.0 0.790 10 30.0 0.790 1.975 10 2.5 29.3 0.680 0.86 1.0
ANT O GSM 850 GRPS 3 Slots 30.5 29.2 0.790 1.0 28.2 0.790 1.975 1.0 25 275 0.680 0.86 1.0
ANT O GSM 850 GPRS 4 Slots 29.5 28.0 0.790 10 27.0 0.790 1.975 10 2.5 26.3 0.680 0.86 1.0
ANT O GSM 850 EGPRS 1 Slot 26.5 30.2 0.790 1.0 30.2 0.790 1.975 1.0 25 26.5 0.680 0.86 10
ANTO GSM 850 EGPRS 2 Slots 255 27.2 0.790 10 27.2 0.790 1.975 10 2.5 255 0.680 0.86 1.0
ANT 0 GSM 850 EGPRS 3 Slots 24.5 25.4 0.790 1.0 25.4 0.790 1.975 1.0 25 245 0.680 0.86 10
ANT O GSM 850 EGPRS 4 Slots 23.5 24.2 0.790 10 24.2 0.790 1.975 10 2.5 235 0.680 0.86 1.0
ANT O GSM 1900 GMSK 1 Slot 28.2 46.8 0.810 1.0 27.7 0.810 2.025 1.0 2.5 24.7 0.690 0.85 0.9
ANT 0 GSM 1900 GPRS 1 Slot 28.2 46.8 0.810 10 271.7 0.810 2.025 1.0 25 24.7 0.690 0.85 0.9
ANTO GSM 1900 GPRS 2 Slots 272 43.8 0.810 1.0 247 0.810 2.025 10 25 217 0.690 0.85 0.9
ANT 0 GSM 1900 GRPS 3 Slots 26.7 42.0 0.810 10 22.9 0.810 2.025 1.0 25 19.9 0.690 0.85 0.9
ANTO GSM 1900 GPRS 4 Slots 257 40.8 0.810 1.0 217 0.810 2.025 10 25 18.7 0.690 0.85 0.9
ANT 0 GSM 1900 EGPRS 1 Slot 24.7 254 0.810 10 24.7 0.810 2.025 1.0 25 23.7 0.690 0.85 0.9
ANT 0 GSM 1900 EGPRS 2 Slots 23.7 24.4 0.810 1.0 23.7 0.810 2.025 1.0 25 21.7 0.690 0.85 0.9
ANT 0 GSM 1900 EGPRS 3 Slots 22.7 234 0.810 10 22.7 0.810 2.025 10 2.5 19.9 0.690 0.85 0.9
ANT O GEM 1900 EGP&S 4 Slots 2_1.7 22.4 0.810 1.0 21.7 0.810 2.025 1.0 25 18.7 0.6_90 0.85 0.9
ANT 2 GSM 1900 GMSK 1 Slot 29.0 318 0.790 1.0 28.8 0.790 1.975 1.0 2.5 27.6 0.680 0.86 1.0
ANT 2 GSM 1900 GPRS 1 Slot 29.0 318 0.790 10 28.8 0.790 1.975 10 2.5 27.6 0.680 0.86 1.0
ANT 2 GSM 1900 GPRS 2 Slots 28.0 28.8 0.790 1.0 25.8 0.790 1.975 1.0 25 25.1 0.680 0.86 1.0
ANT 2 GSM 1900 GRPS 3 Slots 27.5 27.0 0.790 10 24.0 0.790 1.975 10 2.5 233 0.680 0.86 1.0
ANT 2 GSM 1900 GPRS 4 Slots 26.5 25.8 0.790 1.0 22.8 0.790 1.975 1.0 25 22.1 0.680 0.86 1.0
ANT 2 GSM 1900 EGPRS 1 Slot 255 29.2 0.790 10 28.8 0.790 1.975 10 2.5 255 0.680 0.86 10
ANT 2 GSM 1900 EGPRS 2 Slots 24.5 26.2 0.790 1.0 25.8 0.790 1.975 1.0 25 245 0.680 0.86 1.0
ANT 2 GSM 1900 EGPRS 3 Slots 235 24.4 0.790 10 24.0 0.790 1.975 10 2.5 233 0.680 0.86 10
ANT 2 GSM 1900 EGPRS 4 Slots 22.5 23.2 0.790 1.0 22.8 0.790 1.975 1.0 25 22.1 0.680 0.86 1.0
ANT O ‘W-CDMA B5 R99 24.3 28.8 0.760 1.0 26.2 0.760 1.900 1.0 25 25.5 0.640 0.84 12
ANTO W-CDMA BS HSDPA 243 28.8 0.760 1.0 26.2 0.760 1.900 10 25 255 0.640 0.84 12
ANT 0 W-CDMA BS HSUPA 24.3 28.8 0.760 10 26.2 0.760 1.900 1.0 25 255 0.640 0.84 12
ANT O W-CDMA BS DC-HSDPA 243 28.8 0.760 1.0 26.2 0.760 1.900 1.0 25 25.5 0.640 0.84 12
ANT 1 ‘W-CDMA BS R99 24.0 22.1 0.780 1.0 27.4 0.780 1.950 1.0 2.5 26.7 0.660 0.85 11
ANT 1 W-CDMA BS HSDPA 24.0 22.1 0.780 10 27.4 0.780 1.950 10 2.5 26.7 0.660 0.85 11
ANT 1 W-CDMA BS HSUPA 24.0 22.1 0.780 1.0 27.4 0.780 1.950 1.0 25 26.7 0.660 0.85 11
ANT 1 W-CDMA BS DC-HSDPA 24.0 22.1 0.780 10 27.4 0.780 1.950 10 2.5 26.7 0.660 0.85 11
ANT O ‘W-CDMA B4 R99 23.2 33.2 0.780 1.0 18.8 0.780 1.950 1.0 25 17.5 0.660 0.85 1.1
ANT O W-CDMA B4 HSDPA 23.2 33.2 0.780 1.0 18.8 0.780 1.950 1.0 25 175 0.660 0.85 11
ANT O W-CDMA B4 HSUPA 23.2 33.2 0.780 10 18.8 0.780 1.950 10 2.5 175 0.660 0.85 11
ANT O W-CDMA B4 DC-HSDPA 23.2 33.2 0.780 1.0 18.8 0.780 1.950 1.0 25 175 0.660 0.85 11
ANT 2 ‘W-CDMA B4 R99 24.0 32.0 0.760 1.0 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT 2 W-CDMA B4 HSDPA 24.0 32.0 0.760 1.0 20.8 0.760 1.900 10 25 20.1 0.640 0.84 12
ANT 2 W-CDMA B4 HSUPA 24.0 32.0 0.760 10 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT 2 W-CDVMA B4 DC-HSDPA 24.0 32.0 0.760 1.0 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT O ‘W-CDMA B2 R99 23.2 34.7 0.780 1.0 18.9 0.780 1.950 1.0 2.5 17.2 0.660 0.85 11
ANT 0 W-CDMA B2 HSDPA 23.2 34.7 0.780 10 18.9 0.780 1.950 10 2.5 17.2 0.660 0.85 11
ANT 0 ‘W-CDMA B2 HSUPA 23.2 34.7 0.780 1.0 18.9 0.780 1.950 1.0 25 17.2 0.660 0.85 11
ANT 0 W-CDMA B2 DC-HSDPA 23.2 34.7 0.780 10 18.9 0.780 1.950 10 2.5 17.2 0.660 0.85 11
ANT 2 ‘W-CDMA B2 R99 24.0 23.3 0.760 1.0 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT 2 W-CDMA B2 HSDPA 24.0 233 0.760 1.0 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT 2 W-CDMA B2 HSUPA 24.0 233 0.760 10 20.8 0.760 1.900 10 2.5 20.1 0.640 0.84 12
ANT 2 ‘W-CDMA B2 DC-HSDPA 24.0 23.3 0.760 1.0 20.8 0.760 1.900 1.0 25 20.1 0.640 0.84 12
ANT O LTEBand 71 PC3 24.3 29.8 0.830 1.0 275 0.830 2.075 1.0 25 26.3 0.710 0.85 0.8
ANT 1 LTEBand 71 PC3 24.0 233 0.850 1.0 29.3 0.850 2.125 1.0 2.5 28.6 0.720 0.85 0.7
ANT O LTE Band 12/17 PC3 24.3 28.9 0.830 1.0 27.5 0.830 2.075 1.0 2.5 25.0 0.710 0.85 0.8
ANT 1 LTE Band 12/17 PC3 24.0 224 0.850 10 28.6 0.850 2125 1.0 25 26.9 0.720 0.85 0.7
ANT O LTEBand 13 PC3 24.3 27.6 0.830 1.0 26.1 0.830 2.075 1.0 25 25.4 0.710 0.85 0.8
ANT 1 LTEBand 13 PC3 24.0 22.0 0.850 1.0 26.6 0.8_50 2.125 1.0 25 25.9 0.720 0.8_5 0.7
ANT O LTE Band 14 PC3 243 27.3 0.830 1.0 26.5 0.830 2.075 1.0 2.5 25.8 0.710 0.85 0.8
ANT 1 LTE Band 14 PC3 24.0 222 0.850 1.0 27.1 0.850 2.125 1.0 25 26.4 0.720 0.85 0.7
ANT 0 LTE Band 26/5 PC3 243 28.9 0.830 1.0 27.7 0.830 2.075 1.0 25 27.0 0.710 0.85 0.8
ANT 1 LTE Band 26/5 PC3 24.0 225 0.850 10 27.4 0.850 2125 1.0 25 26.7 0.720 0.85 0.7
ANT O LTE Band 66/4 PC3 23.2 32.2 0.830 1.0 19.2 0.830 2.075 1.0 25 17.8 0.710 0.85 0.8
ANT 1 LTE Band 66/4 PC3 24.0 18.3 0.810 1.0 27.2 .810 2.025 1.0 25 233 0.690 0.85 0.9
ANT 2 LTE Band 66/4 PC3 24.0 26.1 0.810 10 22.7 0.810 2.025 10 2.5 22.0 0.690 0.85 0.9
ANT 5 LTE Band 6_6/4 PC3 24.0 1_4.7 0.890 1.0 19.9 0.8_90 2.225 1.0 25 18.6 0.760 0.8_5 0.5
ANT O LTE Band 25/2 PC3 23.2 35.7 0.830 1.0 18.8 0.830 2.075 1.0 2.5 17.0 0.710 0.85 0.8
ANT 1 LTE Band 25/2 PC3 24.0 15.1 0.810 10 20.6 0.810 2.025 10 2.5 19.9 0.690 0.85 0.9
ANT 2 LTE Band 25/2 PC3 24.0 23.6 0.810 1.0 22.8 0.810 2.025 1.0 25 22.1 0.690 0.85 0.9
ANT5 LTE Band 25/2 PC3 24.0 158 0.890 10 21.2 0.890 2225 10 2.5 19.7 0.760 0.85 0.5
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Head Body Extremity . Hotspot "
Antenna Technology Mode Prmax (Index 1) Index 2 SARowsgrrane | s, Head o Index 5 SAR esion Tt SARoesrrant | aR, oy ) s;\pfme.mly(w;kg) Index 4 SARorsgrrane | s, m‘s”?‘(W,kg) Total l‘(:f;"a'"'y
k) sl it o) ) i it i Lkt o) sl it
ANTO LTE Band 30 PC3 222 319 0.780 10 205 0.780 1,950 10 25 178 0.660 085 11
ANT2 LTE Band 30 PC3 23.0 268 0,810 10 22.9 0,810 2.025 10 25 222 0,690 0.85 0.9
ANTO CTEBand 7 PG 238 340 0,810 To 206 0,810 2,025 o 25 7.1 0,690 0.85 0.9
ANT2 LTEBand 7 PC3 242 223 0810 1o 209 05810 2,025 10 25 202 0,690 085 09
ANTO TTE Band 41/38 PG 258 344 0810 To 234 0,810 2025 To 25 200 0,690 085 09
ANTO LTE Band 41/38 PC2 296 360 0810 To 250 0,810 2.025 0 25 216 0,690 0.85 09
ANT2 LTE Band 41/38 PC3 262 253 0810 1o 256 0,810 2,025 10 25 235 0,690 085 0.9
ANT 2 LTE Band 41/38 rC2 29.2 26.9 0,810 To 272 0,810 2.025 10 25 25.1 0.690 0.85 0.9
ANT 6 LTE Band 48 G 233 B2 0.780 To 245 0.780 T.950 0 25 238 0,660 085 T1
ANT7 (TE Band 48 ES) 235 358 0,650 1o 244 0,650 625 10 25 237 0,550 0,85 o
ANTO NRn71 PG 243 315 0,830 To 300 0,830 2075 To 25 286 0.710 085 08
ANTL NR 71 PC3 240 263 0,850 To 354 0,850 2125 10 25 288 0.720 085 07
ANTO NRn12 G 243 306 0,830 To 270 0.830 2075 To 25 270 0.710 0.85 08
ANT L NRn12 C3 240 22.7 0.850 To 343 0.850 2125 0 25 276 0.720 085 07
ANTO NRn14 PC3 203 26.7 0.830 To 268 0.830 2,075 0 25 236 0.710 0.85 08
ANT 1 NRn1d PC3 240 230 0,850 1o 320 0,850 2125 10 25 233 0720 085 07
ANTO NR n26/5 PG 243 309 0,830 To 296 0,830 2075 To 25 282 0.710 085 08
ANT L NR n26/5 C3 240 223 0.850 To 28.9 0,850 2125 0 25 282 0.720 0.85 0.7
ANT O NR 166 G 3.2 345 0,830 To To8 0,830 2075 0 25 79 0.710 085 08
ANT L NR 66 ES) 240 190 0,810 1o %57 0,810 2025 10 25 233 0,690 0.85 0.9
ANT2 NR 66 PC3 240 27.0 0,810 To 207 0,810 2.025 10 25 200 0,690 085 0.9
ANTS NR 66 ES) 24.0 168 0,890 1o 216 0,890 2225 10 25 209 0.760 0.85 05
ANTO NR 252 PC3 2.2 348 0,830 To To.1 0,830 2,075 To 25 73 0.710 085 08
ANTL NR 02512 PG 240 146 0810 To 209 0810 2,025 0 25 202 0,690 085 09
ANT2 NR 2512 3 24.0 233 0,810 To 206 0,810 2,025 10 25 199 0,690 085 0.9
ANTS NR n25/2 PC3 24.0 170 0,890 To 216 0,890 2.225 10 25 209 0.760 085 05
ANTO NR 130 G 223 3.0 0.79 To 205 0.790 Tor5 To 25 189 0.680 086 To
ANT2 NR 130 C3 230 260 0,810 To 206 0,810 2.025 10 25 199 069 085 0.9
ANTO NRn7 PG 238 324 0,810 To 203 0,810 2025 0 25 8.1 0.690 0.85 0.9
ANT2 NRn7 PC3 242 216 0810 1o 190 0810 2,025 10 25 183 0,690 085 09
ANT O NR na1/38 PG 238 325 0810 To 211 0,810 2025 To 25 82 0,690 085 09
ANTO NRnal PC2 280 355 0,810 To 241 0,810 2.025 0 25 212 0,690 085 09
ANTO NRnaL PC1PS 310 385 0,810 1o 271 0,810 2,025 10 25 242 0,690 0.85 0.9
ANTL NR na1/38 PC3 241 164 0,810 To 25.1 0,810 2,025 10 25 231 0,690 085 0.9
ANT 1 NR nal PC2 290 194 0,810 10 28.1 0,810 2,025 10 25 261 0,690 0.85 0.9
ANTL NRnal PC1PS 320 224 0,810 To 311 0,810 2.025 10 25 291 0,690 085 0.9
ANT2 NR n41/38 PC3 241 221 0,810 1o 19.9 0,810 2,025 10 25 192 0,690 0.85 0.9
ANT2 NRnal PC2 290 251 0,810 To 229 0,810 2,025 10 25 222 0,690 085 0.9
ANT2 NRnaL PC1PS 320 261 0,810 1o 25.9 0,810 2,025 10 25 252 0,690 0.85 0.9
ANTS NR na1/38 PC3 241 181 0,890 To 296 0.890 2.225 0 25 238 0.760 085 05
ANTS NR nal PC2 29.0 211 0,890 1o 326 0.890 2.225 10 25 268 0.760 0.85 05
ANTS NRnal PC1PS 310 241 0.710 To 356 0.710 1775 10 25 298 0,600 085 15
ANT L NR 77178 (Block A) PG 240 49 0.780 To 24 0.780 T950 o 25 199 0.660 0.85 T1
ANT L NR 77178 (Block A) PC2 280 79 0.780 To 254 0.780 T.950 o 25 229 0,660 085 11
ANTL NR n77/78 (Block A) PC1PS 310 209 0.780 To 284 0.780 1.950 10 25 259 0,660 085 11
ANT L NR 77178 (Block B) PC3 24.0 149 0.780 To 224 0.780 1,950 10 25 199 0,660 085 11
ANTL NR n77/78 (Block B) PC2 28.0 179 0.780 To 254 0.780 1.950 10 25 229 0,660 085 11
ANT L NR 77178 (Block B) PC1P5 310 209 0.780 To 284 0.780 1,950 10 25 259 0,660 085 11
ANTL NR n77/78 (Block C) PC3 240 149 0.780 1o 224 0.780 1.950 10 25 199 0,660 085 11
ANT L NR 77178 (Block C) C2 28.0 179 0.780 To 254 0.780 1,950 10 25 22.9 0,660 0385 11
ANTL NR n77/78 (Block C) PC1PS 310 209 0.780 1o 284 0.780 1.950 10 25 259 0,660 085 11
ANTS NR 77178 (Block A) PC3 24.0 16.6 0,810 To 226 0,810 2.025 10 25 219 0,690 085 0.9
ANTS NR n77/78 (Block A) PC2 27.0 196 0,650 1o 256 0,650 1625 10 25 249 0,550 085 19
ANTS NR 77178 (Block A) PC1P5 310 226 0,810 To 28.6 0,810 2,025 10 25 279 0,690 085 0.9
ANTS NR n77/78 (Block B) PC3 240 166 0810 1o 226 0,810 2,025 10 25 219 0,690 085 09
ANTS NR 77178 (Block B) C2 27.0 196 0.650 To 256 0.650 Te2s 10 25 249 0,550 085 1o
ANTS NR n77/78 (Block B) PC1PS 310 226 0810 1o 286 0,810 2,025 10 25 279 0,690 085 0.9
ANTS NR 77178 (Block C) PC3 24.0 16.6 0,810 To 22.6 0,810 2.025 10 25 219 0,690 085 0.9
ANTS NR n77/78 (Block C) PC2 270 196 0,650 1o 256 0,650 1625 10 25 249 0,550 085 19
ANTS NR 77178 (Block C) C1P5 310 226 0,810 To 28.6 0,810 2,025 10 25 279 0,690 085 0.9
ANT6 NR n77/78 (Block A) PC3 240 233 0.780 1o 185 0.780 1.950 10 25 178 0,660 085 11
ANT6 NR 77178 (Block A) C2 290 263 0.780 To 215 0.780 1,950 10 25 208 0,660 085 11
ANT6 NR n77/78 (Block A) PC1PS 320 293 0.780 1o 245 0.780 1.950 10 25 238 0,660 085 11
ANT6 NR 77178 (Block B) PC3 24.0 233 0.780 To 185 0.780 1,950 10 25 178 0,660 085 11
ANT6 NR n77/78 (Block B) PC2 290 263 0.780 1o 215 0.780 1950 10 25 208 0,660 085 11
ANT6 NR n77/78 (Block B) PC1P5 320 293 0.780 To 245 0.780 1,950 0 25 238 0.660 0.85 11
ANT6 NR n77/78 (Block C) PC3 240 233 0.780 1o 85 0.780 1950 10 25 178 0,660 085 11
ANT6 NR n77/78 (Block ) rC2 290 263 0.780 To 215 0.780 1,950 0 25 208 0.660 0.85 11
ANT6 NR n77/78 (Block C) PC1PS 320 293 0.780 1o 245 0.780 1950 0 25 238 0,660 085 11
ANT7 NR 77178 (Block A) PC3 228 284 0.650 To 8.1 0.650 1625 10 25 174 0,550 0.85 To
ANT7 NR n77/78 (Block A) PC2 26.0 314 0.710 1o 211 0.710 1775 10 25 204 0,600 085 15
ANT7 NR 77178 (Block A) PC1P5 308 344 0.680 To 2.1 0.680 1700 10 25 234 0570 0.84 17
ANT7 NR n77/78 (Block B) PC3 228 284 0,650 1o 8.1 0,650 625 10 25 174 0,550 085 19
ANT7 NR n77/78 (Block B) PC2 28.0 314 0.710 To 211 0.710 1775 10 25 204 0.600 0.85 15
ANT7 NR n77/78 (Block B) PC1PS 308 344 0,680 1o 241 0,680 1700 10 25 234 0570 084 17
ANT7 NR 77178 (Block C) PC3 228 284 0.650 To 8.1 0.650 1625 10 25 174 0,550 0.85 1o
ANT7 NR n77/78 (Block C) PC2 260 314 0.710 1o 211 0.710 1775 10 25 204 0,600 0.85 15
ANT7 NR n77/78 (Block C) PC1P5 308 344 0.680 To 2.1 0.680 1700 10 25 234 0570 084 17
ANT L NTN S-Band NA 225 NA NA NA 22.0 0.790 Tor5 0 25 NA NA NA To
ANT5 NTN L-Band NA 236 NA NA NA 246 0.790 Tors To 25 NA NA NA To
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4.4. SAR Characterization

Referring to the initial FCC submission, the worst-case reported SAR for each antenna/technology/band/Indices is
summarized in Table 4-2:

Table 4-2: Worst-case reported SAR

Antenna Worst-case SAR (W/kg) Nominal (dBm) + Uncertainty (dBm)
L Head Body-worn Hotspot Extremity Head Body-worn Hotspot Extremity Head Body-worn Hotspot Extremity
Index 2 Index 5 Index 4 Index 5 Index 2 Index 5 Index 4 Index 5 Index 2 Index 5 Index 4 Index 5
GSM 850 4 slots ANT 1 ANT 1 ANT 1 N/A 0.560 0.665 0.566 N/A 24.10 30.10 29.40 N/A
GSM 1900 4 slots ANT 2 ANT O ANT O N/A 0.519 0.750 0.393 N/A 26.80 22.60 19.60 N/A
W-CDMA B2 ANT 2 ANT O ANT O N/A 0.717 0.812 0.635 N/A 24.50 20.00 18.30 N/A
W-CDMA B4 ANT 2 ANT O ANT O N/A 0.157 0.678 0.714 N/A 25.20 19.90 18.60 N/A
‘W-CDMA B5 ANT 1 ANT O ANT O N/A 0.731 0.651 0.651 N/A 23.20 25.50 25.50 N/A
LTE Band 7 ANT 2 ANT O ANT O ANT O 0.732 0.984 0.768 2.367 23.20 21.50 18.00 21.50
LTE Band 12/17 ANT 1 ANT O ANT O N/A 0.791 0.484 0.633 N/A 23.10 25.10 25.10 N/A
LTE Band 13 ANT 1 ANT 0O ANT O N/A 0.720 0.630 0.630 N/A 22.70 25.10 25.10 N/A
LTE Band 14 ANT 1 ANT O ANT O N/A 0.652 0.538 0.538 N/A 22.90 25.10 25.10 N/A
LTE Band 25/2 ANT 1 ANT O ANT 2 N/A 0.770 0.939 0.846 N/A 16.00 20.00 23.00 N/A
LTE Band 26/5 ANT 1 ANT 1 ANT 1 N/A 0.872 0.462 0.462 N/A 23.20 24.70 24.70 N/A
LTE Band 30 ANT 2 ANT O ANT 2 ANT O 0.418 0.903 0.794 2.469 23.60 21.60 23.10 21.60
LTE Band 41 ANT 2 ANT O ANT O ANT 0 0.809 0.827 0.793 2.044 25.10 24.30 20.90 24.30
LTE Band 41 (PC2) ANT 0 N/A N/A N/A 0.065 N/A N/A N/A 26.90 N/A N/A N/A
LTE Band 48 ANT 6 ANT 7 ANT 7 N/A 0.065 0.484 0.484 N/A 22.40 23.40 23.40 N/A
LTE Band 66/4 ANT 1 ANT O ANT O N/A 0.635 0.937 0.791 N/A 19.20 20.00 18.60 N/A
LTE Band 71 ANT 1 ANT O ANT O N/A 0.783 0.481 0.535 N/A 24.00 25.10 25.10 N/A
NTN S-Band N/A ANT 1 N/A ANT 1 N/A 0.986 N/A 2.335 N/A 23.00 N/A 23.00
NTN L-Band N/A ANT 5 N/A ANT 5 N/A 0.495 N/A 1.899 N/A 24.60 N/A 24.60
NR n7 ANT 2 ANT O ANT O ANT O 0.558 0.842 0.759 1.422 22.50 21.20 19.00 21.20
NR n12 ANT 1 ANT O ANT O N/A 0.797 0.454 0.454 N/A 23.40 25.10 25.10 N/A
NR n14 ANT 1 ANT O ANT O N/A 0.735 0.571 0.486 N/A 23.70 25.10 24.40 N/A
NR n25/2 ANT 2 ANT O ANT O N/A 0.489 0.848 0.603 N/A 24.20 19.90 18.10 N/A
NR n26/5 ANT 1 ANT 1 ANT 1 N/A 0.765 0.323 0.323 N/A 23.00 24.70 24.70 N/A
NR n30 ANT 2 ANT O ANT 2 N/A 0.689 0.810 0.821 N/A 23.90 21.50 20.80 N/A
NR n41 ANT 2 ANT O ANT O ANT O 0.734 0.815 0.792 0.778 23.00 22.00 19.10 22.00
NR n66 ANT 1 ANT O ANT O N/A 0.720 0.962 0.697 N/A 19.90 20.60 18.70 N/A
NR n71 ANT 1 ANT O ANT O N/A 0.595 0.265 0.313 N/A 24.70 25.10 25.10 N/A
NR n77 (Block A) PC3 ANT 1 ANT 1 ANT 1 ANT 1 0.549 0.671 0.778 1.775 16.00 23.50 21.00 23.50
NR n77 (Block B) PC3 ANT 1 ANT 1 ANT 6 N/A 0.613 0.680 0.504 N/A 16.00 23.50 18.90 N/A
NR n77 (Block C) PC3 ANT 1 ANT 1 ANT 6 N/A 0.598 0.386 0.297 N/A 16.00 23.50 18.90 N/A

Using the reported SAR listed in Table 4-2, and following the procedure described in 83.1, the SAR Char of this EUT,
i.e., Pimit corresponding to SARpesign Target, IS determined for each supported antenna/technology/band/Indices as:

For Indices= 5, Piimit is calculated based on 10-g SAR extremity evaluation at 0 mm spacing.

For Indices= 2, Pimit is calculated based on 1-g SAR head exposure evaluation.

For Indices = 4, Pimit is calculated based on Hotspot 1-g SAR evaluation at 10 mm spacing.

For Indices = 5, the worst-case SAR exposure is determined as maximum normalized SAR among body-
worn SAR (normalized, i.e., Body-worn SAR divided by the FCC 1-g SAR limit) and extremity SAR
measured at 0 mm (normalized, i.e., Extremity SAR divided by the FCC 10-g SAR limit). Therefore, the
Pimit for Indices = 5 case is calculated and given by:

el N .

Pjimic = min{ Pj;,;c corresponding to body worn 1gSAR evaluation at 10 mm spacing,
Pjimir corresponding to 10-g SAR extremity evaluation at 0 mm spacing,
Paxmaximum RF tuneup power for the case that the SAR test is excluded}

The SAR Char is listed in Table 4-3.
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Table 4-3: SAR Characterization

Exposure Scenario Head Body-worn Hotspot Extremity
Spatial-average 19 19 19 10-g
Test Distance Duty Omm 10mm 10mm omm Ppax (dBm)
Power Mode (DSI) Cycle Index 2 Index 5 Index 4 Index 5
Plimit (dBm) Piimit (dBM) Piimit (dBM) it (ABm) Piimit (dBmM) Piimit (dBmM) Piimit (dBmM) Piimit (dBM)
Antenna Tech/Band
Burst Average Frame Average Burst Average Frame Average Burst Average Frame Average Burst Average Frame Average Burst Average Frame Average
GSM 850 GPRS 4 Slots | 50.0% 28.00 24.99 27.00 23.99 26.30 23.29 27.00 23.99 29.50 26.49
GSM 1900 GPRS 4 Slots | 50.0% 40.80 37.79 21.70 18.69 18.70 15.69 21.70 18.69 25.70 22.69
W-CDMA B2 100.0% 34.70 34.70 18.90 18.90 17.20 17.20 18.90 18.90 23.20 23.20
W-CDMA B4 100.0% 33.20 33.20 18.80 18.80 17.50 17.50 18.80 18.80 23.20 23.20
W-CDMA B5 100.0% 28.80 28.80 26.20 26.20 25.50 25.50 26.20 26.20 24.30 24.30
LTEBand 7 100.0% 34.00 34.00 20.60 20.60 17.10 17.10 20.60 20.60 23.80 23.80
LTEBand 12/17 100.0% 28.90 28.90 27.50 27.50 25.00 25.00 27.50 27.50 24.30 24.30
LTEBand 13 100.0% 27.60 27.60 26.10 26.10 25.40 25.40 26.10 26.10 24.30 24.30
LTEBand 14 100.0% 27.30 27.30 26.50 26.50 25.80 25.80 26.50 26.50 24.30 24.30
LTEBand 25/2 100.0% 35.70 35.70 18.80 18.80 17.00 17.00 18.80 18.80 23.20 23.20
LTEBand 26/5 100.0% 28.90 28.90 27.70 27.70 27.00 27.00 27.70 27.70 24.30 24.30
LTEBand 30 100.0% 31.90 31.90 20.50 20.50 17.80 17.80 20.50 20.50 22.20 22.20
ANT 0 LTEBand 41/38 63.3% 34.40 32.41 23.40 21.41 20.00 18.01 23.40 21.41 25.80 23.81
LTEBand 41 (PC2) 43.3% 36.00 32.36 25.00 21.36 21.60 17.96 25.00 21.36 29.60 25.96
LTEBand 66/4 100.0% 32.20 32.20 19.20 19.20 17.80 17.80 19.20 19.20 23.20 23.20
LTEBand 71 100.0% 29.80 29.80 27.50 27.50 26.30 26.30 27.50 27.50 24.30 24.30
NRn7 100.0% 32.40 32.40 20.30 20.30 18.10 18.10 20.30 20.30 23.80 23.80
NRn12 100.0% 30.60 30.60 27.70 27.70 27.00 27.00 27.70 27.70 24.30 24.30
NRn14 100.0% 28.70 28.70 26.80 26.80 23.60 23.60 26.80 26.80 24.30 24.30
NRn25/2 100.0% 34.80 34.80 19.10 19.10 17.30 17.30 19.10 19.10 23.20 23.20
NRn26/5 100.0% 30.90 30.90 29.60 29.60 28.20 28.20 29.60 29.60 24.30 24.30
NRn30 100.0% 35.00 35.00 20.50 20.50 18.90 18.90 20.50 20.50 22.30 22.30
NRn41/38 100.0% 32.50 32.50 21.10 21.10 18.20 18.20 21.10 21.10 23.80 23.80
NRn66 100.0% 34.50 34.50 19.80 19.80 17.90 17.90 19.80 19.80 23.20 23.20
NRn71 100.0% 31.50 31.50 30.00 30.00 28.60 28.60 30.00 30.00 24.30 24.30
GSM 850 GPRS 4 Slots | 50.0% 23.20 20.19 31.00 27.99 28.50 25.49 31.00 27.99 29.20 26.19
W-CDMA BS 100.0% 22.10 22.10 27.40 27.40 26.70 26.70 27.40 27.40 24.00 24.00
LTEBand 12/17 100.0% 22.40 22.40 28.60 28.60 26.90 26.90 28.60 28.60 24.00 24.00
LTEBand 13 100.0% 22.00 22.00 26.60 26.60 25.90 25.90 26.60 26.60 24.00 24.00
LTEBand 14 100.0% 22.20 22.20 27.10 27.10 26.40 26.40 27.10 27.10 24.00 24.00
LTEBand 25/2 100.0% 15.10 15.10 20.60 20.60 19.90 19.90 20.60 20.60 24.00 24.00
LTEBand 26/5 100.0% 22.50 22.50 27.40 27.40 26.70 26.70 27.40 27.40 24.00 24.00
LTEBand 66/4 100.0% 18.30 18.30 27.20 27.20 23.30 23.30 27.20 27.20 24.00 24.00
LTEBand 71 100.0% 23.30 23.30 29.30 29.30 28.60 28.60 29.30 29.30 24.00 24.00
NTN S-Band 100.0% NA NA 22.00 22.00 NA NA 22.00 22.00 22.50 22.50
ANT NRn12 100.0% 22.70 22.70 34.30 34.30 27.60 27.60 34.30 34.30 24.00 24.00
NRn14 100.0% 23.00 23.00 32.00 32.00 23.30 23.30 32.00 32.00 24.00 24.00
NRn25/2 100.0% 14.60 14.60 20.90 20.90 20.20 20.20 20.90 20.90 24.00 24.00
NRn26/5 100.0% 22.30 22.30 28.90 28.90 28.20 28.20 28.90 28.90 24.00 24.00
NRn41/38 100.0% 16.40 16.40 25.10 25.10 23.10 23.10 25.10 25.10 24.10 24.10
NR n66 100.0% 19.00 19.00 25.70 25.70 23.30 23.30 25.70 25.70 24.00 24.00
NRn71 100.0% 26.30 26.30 35.40 35.40 28.80 28.80 35.40 35.40 24.00 24.00
NRn77/78 (Block A) 100.0% 14.90 14.90 22.40 22.40 19.90 19.90 22.40 22.40 24.00 24.00
NRn77/78 (Block B) 100.0% 14.90 14.90 22.40 22.40 19.90 19.90 22.40 22.40 24.00 24.00
NRn77/78 (Block C) 100.0% 14.90 14.90 22.40 22.40 19.90 19.90 22.40 22.40 24.00 24.00
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GSM 1900 GPRS 4 Slots
W-CDMA B2 100.0% 23.30
W-CDMA B4 100.0% 32,00
LTEBand 7 100.0% 22.30
LTEBand 25/2 100.0% 23.60
LTEBand 30 100.0% 26.80
ANT 2 LTEBand 41/38 63.3% 25.30
LTEBand 66/4 100.0% 26.10
NRN7 100.0% 21.60
NR n25/2 100.0% 23.30
NR N30 100.0% 26.00
NRn41 100.0% 22.10
NRN66 100.0% 27.00
LTEBand 25/2 100.0% 15.80
LTEBand 66/4 100.0% 14.70
NTN L-Band 100.0% NA
NR n25/2 100.0% 17.00
ANT 5 NRn41 100.0% 18.10
NRN66 100.0% 16.80
NRn77/78 (Block A) | 100.0% 16.60
NRn77/78 (Block B) | 100.0% 16.60
NRn77/78 (Block C) | 100.0% 16.60
LTEBand 48 63.3% 33.20
NRn77/78 (Block A) | 100.0% 23.30
ANT 6
NRn77/78 (Block B) | 100.0% 23.30
NRn77/78 (Block C) | 100.0% 23.30
LTEBand 48 63.3% 35.80
NRN77/78 (Block A) | 100.0% 28.40
ANT 7
NRn77/78 (Block B) | 100.0% 28.40
NRn77/78 (Block C) | 100.0% 28.40

END OF REPORT
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