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1. Introduction

This device is enabled with Qualcomm Smart Transmit algorithm to control and manage transmitting power in real
time and to ensure that the time-averaged RF exposure from LTE/5G NR WWAN is in compliance with FCC
requirements. This Part-0 report shows SAR characterization of WWAN radios for LTE/5G NR. The characterization
is achieved by determining Pimit for LTE/5G NR that corresponds to the exposure design targets after accounting for
all device design related uncertainties. The SAR characterization is denoted as SAR Char in this report.

The compliance test under the static transmission scenario and simultaneous transmission analysis are reported in
Part-1 report. The validation of the time-averaging algorithm and compliance under the dynamic (time-varying)
transmission scenario for WWAN technologies are reported in this Part-2 report.

DUT contains embedded file system (EFS) version 10 configured for the first generation (GEN1). Additionally, this
device supports WLAN and Bluetooth technologies but the output power of these modems is not controlled by the
Smart Transmit algorithm.
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2. Time Varying Transmission Test Cases

To validate the time averaging feature and demonstrate the compliance in Tx varying transmission conditions, the
following transmission scenarios are covered in the Part 2 test:

1. During a time-varying Tx power transmission: To prove that the Smart Transmit feature accounts for Tx power
variations in time accurately.

2. During a call disconnect and re-establish scenario: To prove that the Smart Transmit feature accounts for history
of past Tx power transmissions accurately.

3. During a technology/band handover: To prove that the Smart Transmit feature functions correctly during
transitions in technology/band.

4. During a DSI (Device State Index) change: To prove that the Smart Transmit feature functions correctly during
transition from one device state (DSI) to another.

5. During an antenna (or beam) switch: To prove that the Smart Transmit feature functions correctly during
transitions in antenna (such as AsDiv scenario) or beams (different antenna array configurations) or beams
(different antenna array configurations).

6. During time window switch: To prove that the Smart Transmit feature correctly handles the transition from one
time window to another specified by FCC, and maintains the normalized time-averaged RF exposure to be less
than normalized FCC limit of 1.0 at all times.

7. SAR exposure switching between two active radios (radiol and radio2): To prove that the Smart Transmit
feature functions correctly and ensures total RF exposure compliance when exposure varies among
SAR_radiol only, SAR_radiol + SAR_radio2, and SAR_radio2 only scenarios.

8. SAR exposure switching between sub6 radios favor modes: To prove that the Smart Transmit feature functions
correctly and ensures total RF exposure compliance when exposure varies among sub6 radiol + sub6 radio2
favor mode.

As described in Part O report, the RF exposure is proportional to the Tx power for a SAR- and PD-characterized
wireless device. Thus, feature validation in Part 2 can be effectively performed through conducted (for f < 6GHz) and
radiated (for f = 6GHz) power measurement. Therefore, the compliance demonstration under dynamic transmission
conditions and feature validation are done in conducted/radiated power measurement setup for transmission
scenario 1 through 9.

To add confidence in the feature validation, the time-averaged SAR and PD measurements are also performed but
only performed for transmission scenario 1 to avoid the complexity in SAR and PD measurement (such as, for
scenario 3 requiring change in SAR probe calibration file to accommodate different bands and/or tissue simulating
liquid).
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The strategy for testing in Tx varying transmission condition is outlined as follows:

Conducted Power / Radiated Power Measurement

® Demonstrate the total RF exposure averaged over FCC defined time windows does not exceed FCC’s SAR,
through time-averaged power measurements

® Measure conducted Tx power (for f < 6 GHz) versus time, and radiated Tx power (EIRP for f > 10 GHz) versus
time.

@ Convert it into RF exposure and divide by respective FCC limits to get normalized exposure versus time.

Perform running time-averaging over FCC defined time windows.

® Demonstrate that the total normalized time-averaged RF exposure is less than 1 for all transmission scenarios
(i.e., transmission scenarios 1, 2, 3, 4, 5, 6, 7, and 8) at all times.

Mathematical expression:
» For Sub-6 transmission only:

conducted_Tx_power(t)

1 10gSAR(t) = 1 10gSAR_Pyimi
9-or-10gSAR() conducted_Tx_power_Pjip; " 1G0T ARG AR L uimit (3a)
1t
Tonn Je=Tan 1g_or_10gSAR(t)dt - (3b)

FCC SAR i

where, conducted_Tx_power(t), conductd_Tx_power_Piimit, and 1g_or_10gSAR_Piimi correspond to the measured
instantaneous conducted Tx power, measured conducted Tx power at Pimit, and measured 1gSAR or 10gSAR
values at Pjimit corresponding to sub-6 transmission.
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RF Exposure Measurement

® Demonstrate the total RF exposure averaged over FCC defined time windows does not exceed FCC’s SAR,
through time-averaged SAR measurements. Note as mentioned earlier, this measurement is performed for
transmission scenario 1 only.

® For Sub-6 transmission only, measure instantaneous SAR versus time; for LTE + Sub-6 NR transmission,
request low power (or all-down bits) on LTE so that measured SAR predominantly corresponds to Sub-6 NR.

@ Convert it into RF exposure and divide by respective FCC limits to obtain normalized exposure versus time.

Perform time averaging over FCC defined time window.

® Demonstrate that the total normalized time-averaged RF exposure is less than 1 for transmission scenario 1 at
all times.

Mathematical expression:
» For sub-6 transmission only:

1 10gSAR(t) = 7pointSAR(t) 1 10gSAR_P,
* ..
g-or_1lVg ( ) pointS QRPli it g_or_iUg —Llimit (Sa)

1t
o Je=tsan 1g_or_10gSAR(t)dt

FCC SAR;jmiz

<1 (5b)

where, pointSAR(t), pointSAR_Pimit, and 1g_or_10gSAR_Pimit correspond to the measured instantaneous point
SAR, measured point SAR at Pimi, and measured 1gSAR or 10gSAR values at Pymit corresponding to sub-6
transmission.

Note : SPEAG cDASY6 measurement system measures relative E-field, and provides ratio in dB given by

[pointE (t)]? .
10 = log10 > versus time (11)
[pointEl-nput. power. limit]
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3. Sub-6 Validation Test Plan

This chapter provides the test plan and test procedure for validating Qualcomm Smart Transmit feature for sub-6
transmission. The 100 seconds time window for operating f < 3GHz is used as an example to detail the test
procedures in this chapter. The same test plan and test procedures described in this chapter apply to 60 seconds
time window for operating f =2 3GHz.

3.1Test Sequence Determination for Validation

Following the FCC recommendation, two test sequences having time-variation in Tx power are predefined for sub-6

(f < 6 GH2z) validation:

® Test Sequence 1 : Request DUT to transmit at maximum power, measured Pmax’, for 80s, then requesting for half
of the maximum power, i.e., measured Pmax/2, for the rest of the time.

® Test Sequence 2 : Request DUT to transmit at time-varying Tx power levels. This sequence is generated relative
to measured Pmax, measured Pimir and calculated Presenve (= measured Pimit - Reserve_power_margin) of DUT
based on measured Pimit.

NOTE: For test sequence generation, “measured Pimit” and “measured Pmax” are used instead of the “Pimit” specified
in EFS entry and “Pmax” specified for the device, because the Smart Transmit feature operates against the actual
power level of the “Pimit” that was calibrated for the DUT. The “measured Pimit” accurately reflects what the feature is
referencing to, therefore, it should be used during feature validation testing. The RF tune up and device-to-device
variation are already considered in Part O report prior to determining Plimit.
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1. Test sequence is generated based on below parameters of the DUT:
a. Measured maximum power (Pmax)
b. Measured Tx_power_at SAR_design_target (Piimi)
c. Reserve_power_margin (Preserve)

Preserve (dBmM) = measured Piimii (dBmM) — Reserve_power_margin (dB)

d. FCC SAR_time_window (100s for f < 3 GHz, 60s for 3 GHz < f <6 GHz, and 30s for 6 GHz < f <10 GHZz)

2. Test Sequence 1 Waveform:
Based on the parameters above, the Test Sequence 1 is generated with one transition between high and low Tx
powers. Here, high power = Pmax; low power = Pmax/2, and the transition occurs after 80 seconds at high power
Pmax- As long as the power enforcement is taking into effective during one 100s/60s time window, the validation
test with this defined test sequence 1 is valid, otherwise, select other radio configuration (band / DSI within the
same technology group) having lower Pjimi; for this test. The Test sequence 1 waveform is shown below:

power v time

T
— -5 [
@

D_E

= 0t

z

Z

=R -

=

= Plimit

-20 Preserve
Test sequence 1
1 50 100 160 200 260 300 350
tirme(sec)
Figure 3-1 Test sequence 1 waveform
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3. Test Sequence 2 Waveform:

Based on the parameters above, the Test Sequence 2 is generated as described in below Table, which contains
two 170 second-long sequences (yellow and green highlighted rows) that are mirrored around the center row of
20s, resulting in a total duration of 360 seconds:

Tlr(gig)unrgg)on dB relative to Pjimit OF Preserve

15 Preserve — 2

20 Piimit

20 (Pimit + Pmax)/2 averaged in mW and rounded to nearest 0.1 dB step
10 Preserve — 6

20 Pmax

15 Plimit

15 Preserve — 5

20 Pmax

10 Preserve — 3

15 Plimit

10 Preserve — 4

20 (Pimit + Pmax)/2 averaged in mW and rounded to nearest 0.1 dB step
10 Preserve — 4

15 Plimit

10 Preserve — 3

20 Pmax

15 Preserve — 5

15 Plimit

20 Pmax

10 Preserve — 6

20 (Pimit + Pmax)/2 averaged in mW and rounded to nearest 0.1 dB step
20 Plimit

15 Preserve — 2

The Test Sequence 2 waveform is shown in Figure A-2.
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Figure 3-2 Test Sequence 2 waveform
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3.2Test Configuration Selection Criteria for Validating Smart Transmit

For validating the Smart Transmit feature, this section provides the general guidance to select test cases.

3.2.1 Test Configuration Selection for Time-Varying Tx Power Transmission

The Smart Transmit time averaging feature operation is independent of bands, modes, and channels for a given
technology. Hence, validation of Smart Transmit in one band/mode/channel per technology is sufficient. Two bands
per technology are proposed and selected for this testing to provide high confidence in this validation.

Note this test is designed for single radio transmission scenario. If UE supports sub6 NR in both non-standalone
(NSA) and standalone (SA) modes, then validation in time-varying Tx power transmission scenario described in this
section needs to be performed in SA mode. Otherwise, it needs to be performed in NSA mode with LTE anchor set
to low power. The choice between SA and NSA mode needs to also take into account the selection criteria described
below. In general, one mode out of the two modes (NSA or SA) is sufficient for this test.

The criteria for the selection are based on the Plimit values determined in Part O report. Select two bands* in each

supported technology that correspond to least** and highest*** Plimit values that are less than Pmax for validating

Smart Transmit. Note:

1. Pmax refers to maximum Tx power configured for this device in this technology/band (not rated Pmax). This Pmax
definition applies throughout this Part 2 report.

2. If Pimit > Pmax, the validation test with time-varying test sequences is not needed as no power enforcement will be
required in this condition.

* If one Piimit level applies to all the bands within a technology, then only one band needs to be tested. In this case,
within the bands having the same Pimi, the radio configuration (e.g., # of RBs, channel#) and device position that
correspond to the highest measured 1gSAR at Piimit shown in Part 1 report is selected.

** |n case of multiple bands having the same least Pimit within the technology, then select the band having the
highest measured 1gSAR at Plimit.

*** The band having a higher Pimit needs to be properly selected so that the power limiting enforced by Smart
Transmit can be validated using the pre-defined test sequences. If the highest Pimit in a technology is too high where
the power limiting enforcement is not needed when testing with the pre-defined test sequences, then the next
highest level is checked. This process is continued within the technology until the second band for validation testing
is determined.
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3.2.2 Test Configuration Selection for Change in Call
The criteria to select a test configuration for call-drop measurement is:

Select technology/band with least Plimit among all supported technologies/bands, and select the radio
configuration (e.g., # of RBs, channel#) in this technology/band that corresponds to the highest measured 1gSAR at
Plimit listed in Part 1 report.

. In case of multiple bands having same least Plimit, then select the band having the highest measured
1gSAR at Plimit in Part 1 report.

This test is performed with the DUT’s Tx power requested to be at maximum power, the above band selection will
result in Tx power enforcement (i.e., DUT forced to have Tx power at Preserve) for longest duration in one FCC
defined time window. The call change (call drop/reestablish) is performed during the Tx power enforcement duration
(i.e., during the time when DUT is forced to have Tx power at Preserve). One test is sufficient as the feature
operation is independent of technology and band.

3.2.3 Test Configuration Selection for Change in Technology/Band

The selection criteria for this measurement is, for a given antenna, to have DUT switch from a technology/band with
lowest Piimit within the technology group (in case of multiple bands having the same Piimit, then select the band with
highest measured 1gSAR at Pimit) to a technology/band with highest Pimit within the technology group, in case of
multiple bands having the same Pimit, then select the band with lowest measured 1gSAR at Pimit in Part 1 report, or
vice versa.

This test is performed with the DUT’s Tx power requested to be at maximum power, the technology/band switch is
performed during Tx power enforcement duration (i.e., during the time when DUT is forced to have Tx power at
Preserve).
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3.2.4 Test Configuration Selection for Change in Antenna
The criteria to select a test configuration for antenna switch measurement is:

Whenever possible and supported by the DUT, first select antenna switch configuration within the same
technology/band (i.e., same technology and band combination).

Then, select any technology/band that supports multiple Tx antennas, and has the highest difference in Plimit
among all supported antennas.

In case of multiple bands having same difference in Pimit among supported antennas, then select the band
having the highest measured 1gSAR at Piimit in Part 1 report.

This test is performed with the DUT’s Tx power requested to be at maximum power in selected technology/band,
and antenna change is conducted during Tx power enforcement duration (i.e., during the time when DUT is forced to
have Tx power at Preserve).

3.2.5 Test Configuration Selection for Change in DSI

The criteria to select a test configuration for DSI change test is

«  Select a technology/band having the Pimit < Pmax Within any technology and DSI group, and for the same
technology/band having a different Pimit in any other DSI group. Note that the selected DSI transition need to be
supported by the device.

NOTE: The antennas corresponding to the selected DSIs should be in the same antenna group if EUT is configured
with GEN2_SUB6, and selected DSIs should be under the same exposure category (i.e., both selected DSIs are
either under head exposure category or under non-head exposure category) if EUT is enabled with Smart Transmit
version 18 or higher.

This test is performed with the DUT’s Tx power requested to be at maximum power in selected technology/band,
and DSI change is conducted during Tx power enforcement duration (i.e., during the time when DUT is forced to
have Tx power at Preserve).

3.2.6 Test Configuration Selection for Change in Time Window

FCC specifies different time window for time averaging based on operation frequency. The criteria to select a test
configuration for validating Smart Transmit feature and demonstrating the compliance during the change in time
window is

. Select any technology/band that has operation frequency classified in one time window defined by FCC (such
as 100-seconds time window), and its corresponding Piimit is less than Pmax if possible.

. Select the 2nd technology/band that has operation frequency classified in a different time window defined by
FCC (such as 60-seconds time window), and its corresponding Piimit is less than Pmax if possible.

. Note it is preferred both Plimit values of two selected technology/band less than corresponding Pmax, but if not
possible, at least one of technologies/bands has its Piimit less than Pmax.

This test is performed with the EUT’s Tx power requested to be at maximum power in selected technology/band.
Test for one pair of time windows selected is sufficient as the feature operation is the same.
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3.2.7 Test Configuration Selection for SAR Exposure Switching

If supported, the test configuration for SAR exposure switching should cover

1. SAR exposure switch when two active radios are in the same time window

2. SAR exposure switch when two active radios are in different time windows. One test with two active radios in any
two different time windows is sufficient as Smart Transmit operation is the same for RF exposure switch in any
combination of two different time windows. For device supporting LTE + Sub6G NR, this test is covered in SAR
exposure switch validation.

The Smart Transmit time averaging operation is independent of the source of SAR exposure (for example, LTE vs.
Sub6 NR) and ensures total time-averaged RF exposure compliance. Hence, validation of Smart Transmit in any
one simultaneous SAR transmission scenario (i.e., one combination for LTE + Sub6 NR transmission) is sufficient,
where the SAR exposure varies among SARradiol only, SARradiol + SARradio2, and SARradio2 only scenarios.

The criteria to select a test configuration for validating Smart Transmit feature during SAR exposure switching

scenarios is

+  Select any two < 6GHz technologies/bands that the EUT supports simultaneous transmission (for example,

LTE + Sub6 NR).

+  Among all supported simultaneous transmission configurations, the selection order is

1. select one configuration where both Piimit of radiol and radio2 is less than their corresponding Pmax, preferably,
with different Pimit. If this configuration is not available, then,

2. select one configuration that has Piimit less than its Pmax for at least one radio. If this can not be found, then,

3. select one configuration that has Piimit of radiol and radio2 greater than Pmax but with least (Piimit — Pmax) delta.

Test for one simultaneous transmission scenario is sufficient as the feature operation is the same.
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3.3Test Procedures for Conducted Power Tests

This section provides general conducted power measurement procedures to perform compliance test under
dynamic transmission scenarios described in Section 3. In practice, an adjustment can be made in these procedures.
The justification/clarification may be provided.

3.3.1 Time-Varying Tx Power Transmission Scenario

This test is performed with the two pre-defined test sequences described in Section 3.1 for all the technologies and
bands selected in Section 3.2.1. The purpose of the test is to demonstrate the effectiveness of power limiting
enforcement and that the time-averaged SAR (corresponding time-averaged Tx power) does not exceed the FCC
limit at all times.

Test Procedure

1. Measure Pmax, Pimit and calculate Presenve (Mmeasured Pimit - Reserve_power_margin) and follow Section 3.1 to
generate the test sequences for all the technologies and bands selected in Section 3.2.1. Both test sequence 1
and test sequence 2 are created based on measured Pmax and measured Piimir Of the DUT. Test condition to
measure Pmax and Pjimit is:

a. Measure Pmax with Smart Transmit disabled and callbox set to request maximum power.
b. Measure Pimit with Smart Transmit enabled and Reserve_power_margin set to 0 dB, and callbox set to
request maximum power.

2. Set Reserve_power_margin to actual (intended) value (3dB for this DUT based on Part-1 report) and reset power
on DUT to enable Smart Transmit, establish radio link in desired radio configuration, with callbox requesting the
DUT to transmit at pre-defined test sequence 1, measure and record Tx power versus time, and then convert the
conducted Tx power into 1gSAR or 10gSAR value using measured Pjimit from above Step 1. Perform running time
average to determine time-averaged power and 1gSAR or 10gSAR versus time as illustrated in Figure 3-1 where
using 100 seconds time window as an example.

1t 100s time window

time averaged P1 or SAR1 = M
t P.sor SARy, / -
t, P,0r SAR,» (‘-' 27‘1 100s time winfiow  Smp orsAR,
. | time averaged P2 or SAR2 = —————
v

n

t, (t;+100s) P.,or SAR,,
th+1 (1;+#100s)  P,,.,0r SAR,,.; -

Figure 3-3 Running Average lllustration

Note: The instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by applying the
measured worst-case 1gSAR or 10gSAR value at Pimi; for the corresponding technology/band/antenna/DSI
reported in Part-1 report.

Note: For an easier computation of the running time average, 0 dBm can be added at the beginning of the test
sequences the length of the responding time window, for example, add 0 dBm for 100 seconds so the running
time average can be directly performed starting with the first 100 seconds data using excel spreadsheet. This
technique applies to all tests performed in this Part-2 report for easier time-averaged computation using excel

spreadsheet.
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3. Make one plot containing:
a. Instantaneous Tx power versus time measured in Step 2,
b. Requested Tx power used in Step 2 (test sequence 1),
c. Computed time-averaged power versus time determined in Step 2,
d. Time-averaged power limit (corresponding to FCC SAR limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR)
given by

FCC SAR limit
) (5a)

Ti d limit = Py +10 X 1 (
ime averaged power limit = meas. Pyiy;; 0g\ AR P

where meas.Pjimit and meas.SAR_Piimit correspond to measured power at Pjimi and measured SAR at Pjimit.

4. Make another plot containing:
a. Computed time-averaged 1gSAR or 10gSAR versus time determined in Step 2.
b. FCC 1gSARiimit of 1.6 W/kg or FCC 10gSARiimit of 4.0 W/Kkg.

5. Repeat Steps 2 to 4 for pre-defined test sequence 2 and replace the requested Tx power (test sequence 1) in
Step 2 with test sequence 2.

6. Repeat Steps 2 to 5 for all the selected technologies and bands.

The validation criteria are, at all times, the time-averaged power versus time shown in Step 3 plot shall not exceed
the time-averaged power limit (defined in Eq. (5a)), in turn, the time-averaged 1gSAR or 10gSAR versus time shown
in Step 4 plot shall not exceed the FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

3.3.2 Changein Call Scenario
This test is to demonstrate that Smart Transmit feature accurately accounts for the past Tx powers during
time-averaging when a new call is established.

The call disconnect and re-establishment needs to be performed during power limit enforcement, i.e., when the
DUT’s Tx power is at Preserve level, to demonstrate the continuity of RF exposure management and limiting in call
change scenario. In other words, the RF exposure averaged over any FCC defined time window (including the time
windows containing the call change) doesn’t exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

Test Procedure

1. Measure Pjmit for the technology/band selected in Section 3.2.2. Measure Pjmit With Smart Transmit enabled and
Reserve_power_margin set to 0 dB, and callbox set to request maximum powetr.

2. Set Reserve_power_margin to actual (intended) value and reset power on DUT to enable Smart Transmit.

3. Establish radio link with callbox in the selected technology/band.

4. Request DUT’s Tx power at 0 dBm for at least one time window specified for the selected technology/band,
followed by requesting DUT to transmit at maximum Tx power for about ~60 seconds, and then drop the call for
~10 seconds. Afterwards, re-establish another call in the same radio configuration (i.e., same
technology/band/channel) and continue callbox requesting DUT to transmit at maximum Tx power for the
remaining time of at least another entire duration of the specified time window. Measure and record Tx power

versus time.
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5. Once the measurement is done, extract instantaneous Tx power versus time, and convert the measured
conducted Tx power into 1gSAR or 10gSAR value, and then perform the running time average to determine
time-averaged 1gSAR or 10gSAR versus time.

Note: The instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by applying the
measured worst-case 1gSAR or 10gSAR value at Pimit for the corresponding technology/band/antenna/DSI
reported in Part-1 report.

6. Make one plot containing: (a) instantaneous Tx power versus time, (b) requested power, (c) computed
time-averaged power, (d) time-averaged power limit calculated using Eq.(5a).

7. Make another plot containing: (a) computed time-averaged 1gSAR or 10gSAR versus time, and (b) FCC limit of
1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

The validation criteria are, at all times, the time-averaged power versus time shall not exceed the time- averaged
power limit (defined in Eqg.(5a)), in turn, the time-averaged 1gSAR or 10gSAR versus time shall not exceed the FCC
limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

3.3.3 Changein Technology and Band
This test is to demonstrate the correct power control by Smart Transmit during technology switches and/or band
handovers.

Similar to the change in call test in Section 4.3.2, to validate the continuity of RF exposure limiting during the
transition, the technology and band handover needs to be performed when DUT’s Tx power is at Preserve level (i.e.,
during Tx power enforcement) to make sure that the DUT’s Tx power from previous Preserve level to the new Preserve
level (corresponding to new technology/band). Since the Pimit could vary with technology and band, Eq. (1a) can be
written as follows to convert the instantaneous Tx power in 1gSAR or 10gSAR exposure for the two given radios,
respectively:

conducted_Tx_power_1(t)
1g_or_10gSAR,(t) =

X 1g_0r_10g5AR_Plimit_1

conducted_Tx_power_Pyis 1 (6a)
) 10gSAR, (6) conducted_Tx_power_2(t) " 100SAR P
or - X or imi
g-or_19g 2 conducted_Tx_power_Pyis » g-or-209 - itz (6b)
1 ty t
Tsj [ft_TSAR 1g_0r_10g5AR1(t)dt + ft-TSAR 1g.or_10gSAR, (t)dt] <1
1g_or_10gSAR it B (6c)

where, conducted_Tx_power_1(t), conducted_Tx_power_Pimi 1, and 1g_or_10gSAR_Pimit 1 correspond to the
measured instantaneous conducted Tx power, measured conducted Tx power at Pjmi, and measured 1gSAR or
10gSAR value at Pimi of technologyl/bandl; conducted_Tx_power_2(t), conducted_Tx_power_Pimit 2, and
1g_or_10gSAR_Pimi 2 correspond to the measured instantaneous conducted Tx power, measured conducted Tx
power at Pimt, and measured 1gSAR or 10gSAR value at Pimt of technology2/band2. Transition from
technologyl/band1l to the technology2/band2 happens at time-instant ‘t1’.
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Test Procedure

1. Measure Pimit for both the technologies and bands selected in Section 3.2.3. Measure Pimit with Smart Transmit
peak exposure mode enabled, and callbox set to request maximum power.

2. Set DUT to the intended Smart Transmit exposure mode. Establish radio link with callbox in first technology/band
selected. Establish radio link with callbox in first technology/band selected.

3. Request DUT’s Tx power at 0 dBm for at least one time window specified for the selected technology/band,
followed by requesting DUT’s Tx power to be at maximum power for about ~60 seconds, and then switch to
second technology/band selected. Continue with callbox requesting DUT’s Tx power to be at maximum power for
the remaining time of at least another full duration of the specified time window. Measure and record Tx power
versus time for the full duration of the test.

4. Once the measurement is done, extract instantaneous Tx power versus time, and convert the conducted Tx
power into 1gSAR or 10gSAR value using Eq. (6a) and (6b) and corresponding measured Pimit values from Step
1 of this section. Perform the running time average to determine time-averaged power and 1gSAR or 10gSAR
versus time.

NOTE: In Eq.(6a) & (6b), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 1gSAR or 10gSAR value at Plimit for the corresponding
technology/band/antenna/DSI reported in Part 1 report.

5. Make one plot containing: (a) instantaneous Tx power versus time, (b) requested power, (c) computed
time-averaged power, (d) time-averaged power limit calculated using Eq.(5a).

6. Make another plot containing: (a) computed time-averaged 1gSAR or 10gSAR versus time, and (b) FCC limit of
1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

The validation criteria are, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not exceed the FCC
limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR (i.e., Eq. (6c)).

3.3.4 Changein Antenna

This test is to demonstrate the correct power control by Smart Transmit during antenna switches from one antenna
to another. The test procedure is identical to Section 3.3.3, by replacing technology/band switch operation with
antenna switch. The validation criteria are, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not
exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

NOTE: If the DUT does not support antenna switch within the same technology/band, but has multiple antennas to
support different frequency bands, then the antenna switch test is included as part of change in technology and band
(Section 3.3.3) test.
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3.3.5 Changein DSI

This test is to demonstrate the correct power control by Smart Transmit during DSI switches from one DSI to another.
The test procedure is identical to Section 3.3.3, by replacing technology/band switch operation with DSI switch. The
validation criteria are, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not exceed FCC limit of
1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

3.3.6 Change in Time Window

This test is to demonstrate the correct power control by Smart Transmit during the change in averaging time window
when a specific band handover occurs. FCC specifies time-averaging windows of 100s for Tx frequency < 3GHz,
and 60s for Tx frequency between 3GHz and 6GHz.

To validate the continuity of RF exposure limiting during the transition, the band handover test needs to be
performed when EUT handovers from operation band less than 3GHz to greater than 3GHz and vice versa. The
equations (3a) and (3b) in Section 2 can be written as follows for transmission scenario having change in time

window,
conducted_Tx_power_1(t)

1 10gSAR(t) = X1 10gSAR_P;;,.;
g-or_10gSAR, () conducted_Tx_power_Pjimi; 1 g-0r_20g°oAR Liimie 1 (73)

1 10aSAR. (£) = conducted_Tx_power_2(t) 1 100SAR P
g-0r_10gSAR(t) = conducted_Tx_power_Pjim;; » g-0r_20g>AK Fiimit 2

(7b)

1 t
5 e 2 19-07_10gSAR, (0)dl] <

1g_or_10gSARimit

[, 1g_or_10gSAR, (t)dt] +

Tlgag L't-T1lsar

1 (7c)

where, conducted_Tx_power_1(t), conducted_Tx_power_Plimit_1(t), and 1g_ or 10g_SAR_Plimit_1 correspond to
the instantaneous Tx power, conducted Tx power at Pimit, and compliance 1g_ or 10g_SAR values at Plimit_1 of
band1 with time-averaging window ‘T1sar’; conducted_Tx_power_2(t), conducted_Tx_power_Plimit_2(t), and 1g_ or
10g_SAR_PIlimit_2 correspond to the instantaneous Tx power, conducted Tx power at Pimit, and compliance 1g_ or
10g_SAR values at Plimit_2 of band2 with time- averaging window ‘T2sar’. One of the two bands is less than 3 GHz,
another is greater than 3 GHz.

Transition from first band with time-averaging window ‘T1sar’ to the second band with time-averaging window ‘T2sar’
happens at time-instant ‘t1’.

Test Procedure

1. Measure Piimit for both the technologies and bands selected in Section 3.2.6. Measure Piimit with Smart Transmit
peak exposure mode enabled, and callbox set to request maximum power.

2. Set DUT to the intended Smart Transmit exposure mode.

Transition from 100s time window to 60s time window, and vice versa
3. Establish radio link with callbox in the technology/band having 100s time window selected in Section 3.2.6.
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4.

Request DUT’s Tx power to be at 0 dBm for at least 100 seconds, followed by requesting DUT’s Tx power to be
at maximum power for about ~140 seconds, and then switch to second technology/band (having 60s time
window) selected in Section 3.2.6. Continue with callbox requesting DUT’s Tx power to be at maximum power for
about ~60s in this second technology/band, and then switch back to the first technology/band. Continue with
callbox requesting DUT’s Tx power to be at maximum power for at least another 100s. Measure and record Tx
power versus time for the entire duration of the test.

Once the measurement is done, extract instantaneous Tx power versus time, and convert the conducted Tx
power into 1gSAR or 10gSAR value (see Eq. (7a) and (7b)) using corresponding technology/band Step 1 result,
and then perform 100s running average to determine time-averaged 1gSAR or 10gSAR versus time. Note that in
Eq.(7a) & (7b), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by applying the
worst-case 1gSAR or 10gSAR value tested in Part 1 for the selected technologies/bands at Piimit.

Make one plot containing: (a) instantaneous Tx power versus time measured in Step 4.

Make another plot containing: (a) instantaneous 1gSAR versus time determined in Step 5, (b) computed
time-averaged 1gSAR versus time determined in Step 5, and (c) corresponding regulatory 1gSARIimit of
1.6W/kg or 10gSARIimit of 4.0W/kg.

Transition from 60s time window to 100s time window, and vice versa

8.
9.

Establish radio link with callbox in the technology/band having 60s time window selected in Section 3.2.6.
Request DUT’s Tx power to be at 0 dBm for at least 60 seconds, followed by requesting DUT’s Tx power to be at
maximum power for about ~80 seconds, and then switch to second technology/band (having 100s time window)
selected in Section 3.2.6. Continue with callbox requesting DUT’s Tx power to be at maximum power for about
~100s in this second technology/band, and then switch back to the first technology/band. Continue with callbox
requesting DUT’s Tx power to be at maximum power for the remaining time for a total test time of 500 seconds.
Measure and record Tx power versus time for the entire duration of the test.

10.Repeat above Step 5~7 to generate the plots

The validation criteria is, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not exceed the
regulatory 1gSARIimit of 1.6W/kg or 10gSARIimit of 4.0W/kg.
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3.3.7 SAR Exposure Switching

This test is to demonstrate that Smart Transmit feature is accurately accounts for switching in exposures among
SAR from radiol only, SAR from both radiol and radio2, and SAR from radio2 only scenarios, and ensures total
time-averaged RF exposure complies with the FCC limit. Here, radiol represents primary radio (for example, LTE
anchor in a NR non-standalone mode call) and radio2 represents secondary radio (for example, sub6 NR).

Test Procedure
1. Measure conducted Tx power corresponding to Pimit for radiol and radio2 in selected band. Test condition to
measure conducted Piimit is:

. Establish device in call with the callbox for radiol technology/band. Measure conducted Tx power
corresponding to radiol Pimit with Smart Transmit peak exposure mode enabled, and callbox set to request
maximum power.

Repeat above step to measure conducted Tx power corresponding to radio2 Pimit. If radio2 is dependent on
radiol (for example, non-standalone mode of Sub6 NR requiring radiol LTE as anchor), then establish radiol +
radio2 call with callbox, and request all down bits for radiol LTE. In this scenario, with callbox requesting maximum
power from radio2 Sub6 NR, measured conducted Tx power corresponds to radio2 Pimit (as radiol LTE is at
all-down bits)

2. Set DUT to the intended Smart Transmit exposure mode, with EUT setup for radiol + radio2 call. In this
description, it is assumed that radio2 has lower priority than radiol. Establish device in radiol+radio2 call, and
request all-down bits or low power on radio1, with callbox requesting EUT’s Tx power to be at maximum power in
radio2 for at least one time window. After one time window, set callbox to request EUT’s Tx power to be at
maximum power on radiol, i.e., all-up bits. Continue radiol + radio2 call with both radios at maximum power for
at least one time window, and drop (or request all-down bits on) radio2. Continue radiol at maximum power for at
least one time window. Record the conducted Tx power for both radiol and radio2 for the entire duration of this
test.

3. Once the measurement is done, extract instantaneous Tx power versus time for both radiol and radio2 links.
Convert the conducted Tx power for both these radios into 1gSAR or 10gSAR value (see Eqg. (6a) and (6b)) using
corresponding technology/band Pimit measured in Step 1, and then perform the running time average to
determine time-averaged 1gSAR or 10gSAR versus time.

4. Make one plot containing: (a) instantaneous Tx power versus time measured in Step 2.

5. Make another plot containing: (a) instantaneous 1gSAR versus time determined in Step 3, (b) computed
time-averaged 1gSAR versus time determined in Step 3, and (c) corresponding regulatory 1gSARIimit of
1.6W/kg or 10gSARIimit of 4.0W/kg.

The validation criteria is, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not exceed the
regulatory 1gSARIimit of 1.6W/kg or 10gSARIimit of 4.0W/kg.
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3.4Test Procedures for Time-Varying SAR Tests

This section provides general time-varying SAR measurement procedures to perform compliance test under
dynamic transmission scenarios described in Section 2. In practice, an adjustment can be made in these procedures.
The justification/clarification may be provided.

To perform the validation through SAR measurement for transmission scenario 1 described in Section 2, the “path
loss” between callbox antenna and DUT needs to be calibrated to ensure that the DUT Tx power reacts to the
requested power from callbox in a radiated call. It should be noted that when signaling in closed loop mode,
protocol-level power control is in play, resulting in DUT not solely following callbox TPC (Tx power control)
commands. In other words, DUT response has many dependencies (RSSI, quality of signal, path loss variation,
fading, etc.,) other than just TPC commands. These dependencies have less impact in conducted setup (as it is a
controlled environment and the path loss can be very well calibrated) but have significant impact on radiated testing
in an uncontrolled environment, such as SAR test setup. Therefore, the deviation in DUT Tx power from callbox
requested power is expected, however the time-averaged SAR should not exceed FCC SAR requirement at all
times as Smart Transmit controls Tx power at DUT. The following steps are for time averaging feature validation
through SAR measurement:

1. “Path Loss” calibration: Place the DUT against the phantom in the worst-case position determined based on
Section 3.2.1. For each band selected, prior to SAR measurement, perform “path loss” calibration between
callbox antenna and DUT. Since the SAR test environment is not controlled and well calibrated for OTA (Over the
Air) test, extreme care needs to be taken to avoid the influence from reflections.

2. Time averaging feature validation:

i For a given radio configuration (technology/band) selected in Section 3.2.1, enable Smart Transmit peak
exposure mode, with callbox to request maximum power, perform area scan, conduct pointSAR
measurement at peak location of the area scan. This point SAR value, pointSAR_Plimit, corresponds to
point SAR at the measured Plimit (i.e., measured Plimit from the DUT in Step 1 of Section 3.3.1).

i Set DUT to the intended Smart Transmit exposure mode. Note, if Total min_reserve cannot be set
wirelessly, care must be taken to re-position the DUT in the exact same position relative to the SAM
phantom as in above Step 2.i. Establish radio link in desired radio configuration, with callbox requesting the
DUT’s Tx power at power levels described by test sequence 1 generated in Step 1 of Section 3.3.1, conduct
point SAR measurement versus time at peak location of the area scan determined in Step 2.i of this section.
Once the measurement is done, extract instantaneous point SAR vs time data, pointSAR(t), and convert it
into instantaneous 1gSAR or 10gSAR vs. time using Eq. (3a).

iii Perform 100s running average to determine time-averaged 1gSAR or 10gSAR versus time.

iv.Make one plot containing: (a) time-averaged 1gSAR or 10gSAR versus time determined in Step 2.iii of this
section, (b) FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

v Repeat 2.ii ~ 2.iv for test sequence 2 generated in Step 1 of Section 3.3.1.

vi Repeat 2.i ~ 2.v for all the technologies and bands selected in Section 3.2.1.

The time-averaging validation criteria for SAR measurement is that, at all times, the time-averaged 1gSAR or
10gSAR versus time shall not exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR (i.e., Eq. (3b)).
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4. Sub-6 Measurement Test Setup

4.1Conducted Measurement Test Setup

Legacy Test Setup

The Rohde & Schwarz CMW500 callbox was used in this test. The test setup schematic is shown in Figure 4-1 for
measurements with a single antenna of DUT, and in Figure 4-2 for measurements involving antenna switch. For
single antenna measurement, one port (RF1 COM) of the callbox is connected to the RF port of the DUT using a
directional coupler. For technology/band switch measurement, one port (RF1 COM) of the callbox used for signaling
two different technologies is connected to a combiner, which is in turn connected to a directional coupler. The other
end of the directional coupler is connected to a splitter to connect to two RF ports of the DUT corresponding to the
two antennas of interest. In the setups, power meter is used to tap the directional coupler for measuring the
conducted output power of the DUT. For all legacy conducted tests, only RF1 COM port of the callbox is used to
communicate with the DUT.

All the path losses from RF port of DUT to the callbox RF COM port and to the power meter are calibrated and
automatically entered as offsets in the callbox and the power meter via test scripts on the PC used to control callbox
and power meter.

Sub6 NR test setup:

The Anritsu MT8000A callbox was used in this test. The test setup schematic is the same as the Legacy Test Setup
shown in Figure 4-1. One port of the callbox is connected to the RF port of the DUT using a directional coupler. In
the setup, the power meter is used to tap the directional coupler for measuring the conducted output power of the
DUT.

All the path losses from RF port of DUT to the callbox RF COM port and to the power meter are calibrated and
automatically entered as offsets in the callbox and the power meter via test scripts on the PC used to control callbox
and power meter.

LTE+Sub6 NR test setup:
LTE conducted port and Sub6 NR conducted port are the same on this DUT, therefore, the LTE and Sub6 NR
signals for power meter measurement are performed on separate paths as shown below in Figure 4-3.

All the path losses from RF port of DUT to the callbox RF COM port and to the power meter are calibrated and
automatically entered as offsets in the callbox and the power meter via test scripts on the PC used to control callbox
and power meter.
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Both the callbox and power meter are connected to the PC using GPIB cables. Two test scripts are custom made for
automation, and the test duration set in the test scripts is 500 seconds.

For time-varying Tx power measurement, the PC runs the 1st test script to send GPIB commands to control the
callbox’s requested power versus time, while at the same time to record the conducted power measured at DUT RF
port using the power meter. The commands sent to the callbox to request power are:
0 dBm for 100 seconds
. test sequence 1 or test sequence 2 (defined in Section 3.1 and generated in Section 3.2.1), for 360 seconds.
stay at the last power level of test sequence 1 or test sequence 2 for the remaining time.

Power meter readings are periodically recorded every 100 ms. A running average of this measured Tx power over
100 seconds is performed in the post-data processing to determine the 100s-time averaged power.

Report Format Version 1.0.0 Page No. : 24 of 48
Report No. : SFBBQZ-WTW-P24030292A-2 Issued Date : May 16, 2025
Reference No.: BBQZ-WTW-P24110107



A2

BU

UV
)
>
o

1828

TAS Validation Report

For call drop, technology/band/antenna switch, and DSI switch tests, after the call is established, the callbox is set to
request the DUT’s Tx power at 0 dBm for 100 seconds while simultaneously starting the 2nd test script runs at the
same time to start recording the Tx power measured at DUT RF port using the power meter. After the initial 100
seconds since starting the Tx power recording, the callbox is set to request maximum power from the DUT for the
rest of the test. Note that the call drop/re-establish, or technology/band/antenna switch or DSI switch is manually
performed when the Tx power of DUT is at Preserve level. See Section 3.3 for detailed test procedure of call drop
test, technology/band/antenna switch test and DSI switch test.

4.2SAR Measurement Test Setup

The measurement setup is similar to normal SAR measurements as described in the Part 1 Test Report. The
difference in SAR measurement setup for time averaging feature validation is that the callbox is signaling in close
loop power control mode (instead of requesting maximum power in open loop control mode) and callbox is
connected to the PC using GPIB so that the test script executed on PC can send GPIB commands to control the
callbox’s requested power over time (test sequence). The same test script used in conducted setup for time-varying
Tx power measurements is also used in this section for running the test sequences during SAR measurements, and
the recorded values from the disconnected power meter by the test script were discarded.

As mentioned in Section 3.4, for DUT to follow TPC command sent from the callbox wirelessly, the “path loss”
between callbox antenna and the DUT needs to be very well calibrated. Since the SAR chamber is in uncontrolled
environment, precautions must be taken to minimize the environmental influences on “path loss”. Similarly, in the
case of time-varying SAR measurements in Sub6 NR (with LTE as anchor), “path loss” between callbox antenna
and the EUT needs to be carefully calibrated for both LTE link as well as for Sub6 NR link. The DUT is placed in
worst-case position accordingly.
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5. Test Configurations

5.1WWAN Sub-6 Transmission

The Pimit values, corresponding to 0.874 W/kg (1gSAR) of SAR_design_target, for technologies and bands
supported by DUT are derived in Part 0 report and summarized in following table. Note all Pimit power levels entered
in Table 5-1 correspond to average power levels after accounting for duty cycle in the case of TDD modulation
schemes.

Exposure Scenario Body
Averaging Volume 19 5
Test Distance (mm) 10 e
WWAN Bands Antenna Pimit
LTE B8 1 26.40 23.00
LTE B38 2 20.90 23.00
LTE B41 2 20.30 23.00
LTE B42 1 16.50 23.00
LTE B42 2 19.00 23.00
5G NR-n7 2 19.80 23.00
5G NR-n40 2 20.60 23.00
5G NR-n41 2 19.90 25.00
5G NR-n41 3 23.90 22.50
5G NR-n41 4 22.80 21.00
5G NR-n41 7 24.40 23.00
Table 5-1 Piimit for supported technologies and bands (Piimit in EFS file)
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Maximum tune up target power, Pmax, is configured in NV settings in DUT to limit maximum transmitting power. This
power is converted into peak power in NV settings for TDD schemes. The DUT maximum allowed output power is
equal to Pmax + 1.0 dB device uncertainty.

Based on selection criteria described in Section 3.2.1, the selected technologies / bands for testing time-varying test
sequences are highlighted in yellow in Table 5-1. Per the manufacturer, the reserve_power_margin (dB) is set to 3
dB in EFS and is used in Part 2 test.

The radio configurations used in Part 2 test for selected technologies, bands, DSIs and antennas are listed in Table
5-2. The corresponding worst-case radio configuration SAR values for selected technology / band / DSI are
extracted from Part 1 report and are listed in the last column of Table 5-2.

Based on equations (1a), (2a), (3a) and (4a), it is clear that Part 2 testing outcome is normalized quantity, which
implies that it can be applied to any radio configuration within a selected technology / band / DSI. Thus, as long as
applying the worst-case SAR obtained from the worst radio configuration in Part 1 testing to calculate time-varying
SAR exposure in equations (1a), (2a), (3a) and (4a), the accuracy in compliance demonstration remains the same.
Therefore, there may be some differences between the radio configuration selected for Part 2 testing and the radio
configuration associated with worst-case SAR obtained in the Part 1 evaluation.

Part 1 Worst Case
C-Ia:\zzt# Test Scenario Tech Band Antenna |Channel Fr?&l:ir)lcy Mode SAcheﬁ’;?isoure Measured SAR
at Plimit (W/kg)

1 LTE 41 2 40620 2593 QPSK, 20M, 1RB, OS0 | Right Side, 10 mm 0.874

2 LTE 42 1 42190 3460 QPSK, 20M, 1RB, OS0 | Front Face, 10 mm 0.874
Time-Varying Tx Power n7/SA DFT-S-OFDM, QPSK

3 (Seq 1& Seq 2) 5G NR (PC3) 2 507000 2535 40M, 1RB, OS1 Rear Face, 10 mm 0.874
n4l/SA DFT-S-OFDM, QPSK

4 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Rear Face, 10 mm 0.874

5 LTE 41 2 40620 2593 QPSK, 20M, 1RB, OS0 | Right Side, 10 mm 0.874
Call Drop n4l/SA DFT-S-OFDM, QPSK

6 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Rear Face, 10 mm 0.874
n40/SA DFT-S-OFDM, QPSK

. Change in time Window 5G NR (PC3) 2 470000 2350 80M, 1RB, 051 Rear Face, 10 mm 0.874
(100-60-100s) n4l/SA DFT-S-OFDM, QPSK

5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Rear Face, 10 mm 0.874
n4l/SA DFT-S-OFDM, QPSK

. Change in time Window 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Rear Face, 10 mm 0.874
(60-100-60s) n40/SA DFT-S-OFDM, QPSK

5G NR (PC3) 2 470000 2350 80M, 1RB, OS1 Rear Face, 10 mm 0.874

. LTE 8 1 21640 899 QPSK, 3M, 1RB, OS0 | Rear Face, 10 mm
SAR Exposure Switching — . :
9 f . n4l/SA DFT-S-OFDM, QPSK 0.874
(EN- DC, same time window) | 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Rear Face, 10 mm

Table 5-2 Radio Configurations Selected for Part 2 Test
Based on the selection criteria described in Section 3.2, the radio configurations for the Tx varying transmission test
cases listed in Section 3 are:

1. Technologies and bands for time-varying Tx power transmission: The test case 1~3 listed in Table 5-2 are
selected to test with the test sequences defined in Section 3.1 in both time-varying conducted power
measurement and time-varying SAR measurement.

2. Technology and band for change in call test: LTE Band 7, having the lowest Plimit among all technologies and
bands (test case 4 in Table 5-2), is selected for performing the call drop test in conducted power setup.

3. Technologies and bands for change in time-window: Based on selection criteria in Section 3.2.6, test case 6 in
Table 5-2 is selected for time window switch between 60s window (LTE Band 2 & Band 7, antenna 2) and 100s
window (LTE Band 2 & Band 7, antenna 2) in conducted power setup.

4. Technologies and bands for switch in SAR exposure: Based on selection criteria in Section 3.2.7 Scenario 1, test
case 7 in Table 5-2 is selected for SAR exposure switching test in one of the supported simultaneous WWAN
transmission scenario, i.e., LTE + Sub6 NR active in the same 100s time window, in conducted power setup.
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6. Conducted Power Test Results for Sub-6 Smart Transmit Validation

6.1 Piimit and Pmax Measurement Results

The measured Pimit for all the selected radio configurations given in Table 5-1 are listed in below Table 6-1. Pmax Wwas
also measured for radio configurations selected for testing time-varying Tx power transmission scenarios in order to
generate test sequences following the test procedures in Section 3.1.

Test e SAR EFS |Tune-up|Measured |Measured

Case Test Scenario Tech Band |Antenna|Channel (EAHZ) Y Mode Exposure|Plimit| Pmax Plimit Pmax

# Scenario |(dBm)| (dBm) (dBm) (dBm)

1 LTE 41 2 40620 2593 QPSK, 20M, 1RB, OSO| Hotspot | 20.3 23 20.218 22.426

2 LTE 42 1 42190 3460 [QPSK, 20M, 1RB, OS0| Hotspot | 16.5 23 18.676 22.475
Time-Varying Tx Power n7/SA DFT-S-OFDM, QPSK

3 (Seq 1 & Seq 2) 5G NR (PC3) 2 507000 2535 40M, 1RB, OS1 Hotspot | 19.8 23 20.212 22.969
n4l/SA DFT-S-OFDM, QPSK

5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Hotspot | 19.9 25 19.574 22.153

LTE 41 2 40620 2593 QPSK, 20M, 1RB, OS0O| Hotspot | 20.3 23 20.218 22.426
Call Drop n4l/SA DFT-S-OFDM, QPSK

6 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Hotspot | 19.9 25 19.574 22.153
n40 / SA DFT-S-OFDM, QPSK

. Change in time Window 5G NR (PC3) 2 470000 2350 80M, 1RB, OS1 Hotspot | 20.6 23 19.583 21.515
(100-60-100s) n4l/SA DFT-S-OFDM, QPSK

5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Hotspot | 19.9 25 19.574 22.153
n4l/SA DFT-S-OFDM, QPSK

o Change in time Window 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Hotspot | 19.9 25 19.574 22.153
(60-100-60s) n40 / SA DFT-S-OFDM, QPSK

5G NR (PC3) 2 470000 2350 80M, 1RB, 051 Hotspot | 20.6 23 19.583 21.515

SAR Exposure Switching LTE 8 1 21640 899 QPSK, 3M, 1RB, OS0 | Hotspot | 26.4 23 21.087 21.088
9 (EN- DC, same time n4l/SA DFT-S-OFDM, QPSK

window) 5G NR (PC2) 2 518598 | 2592.99 100M, 1RB, OS1 Hotspot | 19.9 25 19.013 20.637

Table 6-1 Measured Piimit and Pmax 0f Selected Radio Configurations

Note: The device uncertainty of Pmax is +/- 1.0 dB as provided by manufacturer.

6.2Time-Varying Transmission Power Measurement Results

The measurement setup is shown in Figure 4-1. The purpose of the time-varying Tx power measurement is to
demonstrate the effectiveness of power limiting enforcement and that the time-averaged Tx power when
represented in time-averaged 1gSAR or 10gSAR values does not exceed FCC limit.

Following the test procedure in Section 3.3, the conducted Tx power measurement for all selected configurations
are reported in this section. In all the conducted Tx power plots, the green curve represents time-averaged power
and red line represents the conducted power limit that corresponds to FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg
for 10gSAR.

Similarly, in all the 1g or 10gSAR plots, the green curve represents the 100s/60s-time averaged 1gSAR or 10gSAR
value calculated based on instantaneous 1gSAR or 10gSAR; and the red line limit represents the FCC limit of 1.6
W/kg for 1gSAR or 4.0 W/kg for 10gSAR.
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6.2.1 LTE Band 41 Antenna 2
Test Result for Test Sequence 1:
Conducted Power

Conducted Power
Tech: LTE, Band 41
30+ ___ avg. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25 —— measured 100s-avg power
— —— requested TX power
E
%i 20
—
:
3 154
a
a 10
5
o
5_
0= T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 1)
Tech: LTE, Band 41
1.8+ —— FCC SAR/APD Limit
— calculated 100s5-avg SAR/APD
~ 16
£ 14
g
a 124
o
< 14
Ei 0.8+
2
—~ 06+
g
Ef 0.4+
v 024
0 T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.932
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Piimit (last column in Table 5-2).
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Reference No.: BBQZ-WTW-P24110107

Test Result for Test Sequence 2:
Conducted Power
Conducted Power
Tech: LTE, Band 41
30 ___ avg. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25 —— measured 100s-avg power
—_ —— requested TX power
5
o 20
2
Z 154
(=1
2 104
El
o
5,
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 2)
Tech: LTE, Band 41
1.8+ —— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD
< 18
S 4]
g
o 124
o
< 14
2 sl
o
= 06
)
= 04
Ul 02+
90 140 190 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.627
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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6.2.2 LTE Band 42 Antenna 1
Test Result for Test Sequence 1:
Conducted Power

Conducted Power
Tech: LTE, Band 42
30 ___ ava. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25 —— measured 60s-avg power
—_ —— requested TX power
E
3 20
= il L
B e
g
a3 104
E]
o
5,
0 T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 1)
Tech: LTE, Band 42
18- —— FCC SAR/APD Limit
—— calculated 60s-avg SAR/APD
~ 16
£ 14
5 .
o 124
o
<< 1+
©  osd
o
=< 06
Z
o 04
0 024
0+ T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 60s-time averaged 1gSAR (green curve) 1.162
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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Test Result for Test Sequence 2:
Conducted Power
Conducted Power
Tech: LTE, Band 42
204 ___ avg. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25 —— measured 60s-avg power
—_ —— requested TX power
E p— — oy g n ] Il fal
E 20
g
Z 154
(=%
2 10
E]
o
5_
0-= T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 2)
Tech: LTE, Band 42
18- —— FCC SAR/APD Limit
—— calculated 50s-avg SAR/APD
< 16
£ 14
Z
o 127
o
< 14
2 osd
o
= 06
g
o 04+
no 024
90 140 190 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 60s-time averaged 1gSAR (green curve) 1.058
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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6.2.3 NRnN7 Antenna 2
Test Result for Test Sequence 1:
Conducted Power
Conducted Power
Tech: NRSG SUB6, Band n7
304 ___ avg. pwrlimit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25 —— measured 1005-avg power
—_ — requested TX power
5
o, 204 1
2
2 154
(=
2 104
s
(o]
5_
04— ! ! ! ! ‘ ‘ ‘ !
90 140 190 240 290 34D 380 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 1)
Tech: NRSUBGSA, Band 7
184 —— FCC SAR/APD Limit
—— calculated 100s-avg SARJAPD
< 16
E 14
E ;
o 124
o
< 1
2 o8
(=]
< 06+
z
Erf 0.4
no 024 ™
0 . : . : : . . .
90 140 180 240 280 340 390 440 490
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.572
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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Test Result for Test Sequence 2:
Conducted Power
Conducted Power
Tech: NR5G SUB6, Band n7
30+ ____ avg. pwrlimit corresp. to
FCC SAR/APD Lirnit
—— measured inst. power
25 —— measured 1005-avg power
— —— requested TX power
E
E 20
g
£ 154
o
2 104
s
o
5_
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 2)
Tech: NRSUBGSA, Band 7
18— —— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD
< 16
£ 1.4
2
o 124
o
< 1
2 osd
o
< 06
g
= 04
i 02
90 140 190 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.457
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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6.2.4 NR n4l1 Antenna 2
Test Result for Test Sequence 1:
Conducted Power
Conducted Power
Tech: NR5G SUB6G, Band n41
30—+ ___ava. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
—— measured S-3V( ower
— 25+ —raquested‘lr)n(npuwegrD
5 T
o 204
z ]
Z 15
o
3 10+
5
e}
5_
0 T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 1)
Tech: NRSUB6SA, Band n41
18- —— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD
< 186
E 14
g
o 127
o
< 14
2 0s-
o
=< 06
=
Ef 044
B 024
0 T T T T T T T T
a0 140 190 240 290 340 390 440 490
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.629
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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Test Result for Test Sequence 2:
Conducted Power
Conducted Power
Tech: NRSG SUB6, Band n41
30— ___ ava. pwr limit corresp. to
FCC SAR/APD Limit
—— measured inst. power
25| —— measured 100s-avg power
—_ — requested TX power
£
T 20+
2
Z 15+
[=1
2 10+
s
@]
5,
0 . . . . . . . .
90 140 190 240 290 340 390 440 490
Time (s)
SAR
SAR (or APD) (Test Sequence 2)
Tech: NRSUB6SA, Band n41
184 —— FCC SAR/APD Limit
— calculated 100s-avg SAR/APD
< 16
E 14
E ;
o 124
(=
< 1
i 0.8
o
=< 064
z
g:‘ 04+
i 02
0 T : : T : T : :
90 140 190 240 290 340 300 440 490
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.549
Validated: Max time averaged SAR (green curve) is within 1.0 dB device uncertainty of measured
SAR at Pimit (last column in Table 5-2).
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6.3Call Drop Test Results

6.3.1 LTE Band 41, Antenna 2 and with callbox requesting maximum power. The call drop was manually performed
when the DUT is transmitting at Presenve level as shown in the plot below. The measurement setup is shown in Figure
4-1. The detailed test procedure is described in Section 3.3.2.

Conducted Power

Conducted Power
Tech: LTE, Band 41

a0+ ___ ava. pwr limit corresp. to
FCC SAR/APD Limit

— measured inst. power

25 —— measured 100s-avg power

20—

Output power (dBm)
o
|

90 140 ) 190 240 290 340 390
Time (s)

SAR
SAR (or APD) Call Drop
Tech: LTE, Band 41
16 —— SAR/APD Limit
100s avg. SAR/APD Call 1

’r:l‘ 14 —— 100s avg. SAR/APD Call 2

£ —— total 100s-avg SAR/APD

-

= 124

2 1

<C

5 081

£ o6

=

=

~ 044

oo

<

v 024

0 T T T T T T
90 140 180 240 290 340 390
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 1.165
Validated

The test result validated the continuity of power limiting in call change scenario.
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6.3.2 5GNR Band 41, Antenna 2 and with callbox requesting maximum power. The call drop was manually
performed when the DUT is transmitting at Presenve level as shown in the plot below. The measurement setup is
shown in Figure 4-1. The detailed test procedure is described in Section 3.3.2.

Conducted Power

Conducted Power
Tech: NR5G SUB6, Band n41

30+ ____ avg. pwr limit corresp. to
FCC SAR/APD Limit

—— measured inst. power

25 —— measured 100s-avg power

:m

Output power (dBm)

90 140 7 190 240 290 340 390
Time (s)

SAR
SAR (or APD) Call Drop
Tech: NR5G SUB6, Band n41
16 —— SAR/APD Limit
100s avg. SAR/APD Call 1

’r:l\ 14 —— 100s avg. SAR/APD Call 2

E — total 100s-avg SARJAPD
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= 124

o

<L

S 087 7

2 o5

—

=

~ 04+

o

<L

v 02

0 T T T T T T
90 140 190 240 290 340 390
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.872
Validated

The test result validated the continuity of power limiting in call change scenario.
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6.4Change in Time Window Test Results

This test was conducted with callbox requesting maximum power, and with time-window/antenna switch between
5GNR Band 40, Antenna 2 (100s window) and 5GNR Band 41, Antenna 2 (60s window). Following procedure
detailed in Section 3.3.6, and using the measurement setup shown in Figure 4-1, the time-window switch via
tech/band/antenna switch was performed when the DUT is transmitting at Preserve level.

6.4.1 Test Case 1: from 5GNR Band 40 to 5GNR Band 41, then back to 5GNR Band 40

Test Result for change in time-window from 100s to 60s to 100s

All the conducted Tx power measurement results were converted into time-averaged normalized SAR values using
Equation (7a), (7b) and (7c), and plotted below to demonstrate that the time-averaged normalized SAR versus time
does not exceed the FCC limit of 1 unit. Equation (7a) is used to convert the Tx power of device to obtain
100s-averaged normalized SAR in 5GNR Band 40 as shown in black curve. Similarly, equation (7b) is used to obtain
60s-averaged normalized SAR in 5GNR Band 41 as shown in orange curve. Equation (7c) is used to obtain total
time-averaged normalized SAR as shown in green curve (i.e., sum of black and orange curves).

Conducted Power

Conducted Power
Tech: NR5G SUB6, Band n40 / Tech: NR5G SUB6, Band n41

30+ —— Tech/Band1 conducted power

___ Tech/Band1 100s-avg conducted
power

25 ___ Tech/Band1 avg conducted

power limit

Tech/Band2 conducted power

Tech/Band2 60s-avg conducted

power
\‘-. ___ Tech/Bandz avg conducted
\ power limit

20

Output power (dBm)
=
|

o 80 160 240 320 400 430
40 120 200 280 360 440
Time (s)
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SAR

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n40 / Tech: NR5G SUB6, Band n41
1 —— norm. 100s-avg SAR/APD
norm. 60s-avg SAR/APD
—— total norm. time-avg RF exp
— norm. limit
z
=1
w
=]
(=%
>
[}
T 014
N
©
E
=]
=
L S A T T T e T T
Time (s)
Exposure Ratio
FCC normalized total exposure limit 1.0
Max time averaged normalized total SAR (green curve) 0.716
Validated
Report Format Version 1.0.0 Page No. 40 of 48
Report No. : SFBBQZ-WTW-P24030292A-2 Issued Date May 16, 2025

Reference No.: BBQZ-WTW-P24110107



TAS Validation Report

BURy

BUREAU
VERITAS

6.5.2 Test Case 2: from 5GNR Band 41 to 5GNR Band 40, then back to 5GNR Band 41
Test Result for change in time-window from 60s to 100s to 60s

All the conducted Tx power measurement results were converted into time-averaged normalized SAR values using
Equation (7a), (7b) and (7c), and plotted below to demonstrate that the time-averaged normalized SAR versus time
does not exceed the FCC limit of 1 unit. Equation (7a) is used to convert the Tx power of device to obtain
60s-averaged normalized SAR in 5GNR Band 41 as shown in black curve. Similarly, equation (7b) is used to obtain
100s-averaged normalized SAR in 5GNR Band 40 as shown in orange curve. Equation (7c) is used to obtain total

time-averaged normalized SAR as shown in green curve (i.e., sum of black and orange curves).
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SAR

Conducted Power
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20- BN j

Output power (dBm)
=
|

0 80 180 240 320 400 480
40 120 200 280 360 440

Time (s)

Tech: NR5G SUBG, Band n41 / Tech: NR5G SUB6, Band n40

—— Tech/Band1 conducted power

___ Tech/Band1 60s-avg conducted
power

___ Tech/Band1 avg conducted
power limit
Tech/Band2 conducted power
Tech/Band2 100s-avg conducted
power

___ Tech/Band2 avg conducted
power limit

0.1

Normalized exposure

0 40 80 120 160 200 240 2380 320 2360 400 440
20 60 100 140 180 220 260 300 340 380 420 460
Time (s)

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n41 / Tech: NR5G SUB6, Band n40

—— norm. 605-avg SAR/APD

norm. 100s-avg SAR/APD
—— total norm. time-avg RF exp
—— norm. limit

Exposure Ratio

FCC normalized total exposure limit 1.0
Max time averaged normalized total SAR (green curve) 0.726
Validated
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6.5Switch in SAR Exposure Test Results

This test was conducted with callbox requesting maximum power, and with the DUT in LTE Band 8 + Sub6 NR Band
n41 call. Following procedure detailed in Section 3.3.7, and using the measurement setup shown in Figure 4-3 since
LTE and Sub6 NR are sharing the same antenna port, the SAR exposure switch measurement is performed with the
DUT in various SAR exposure scenarios, i.e., in SARsussnr Only scenario (t =0s ~120s), SARsusnr + SARLTE Scenario

(t =120s ~ 240s) and SARLe only scenario (t > 240s).

All the conducted Tx power measurement results were converted into time-averaged normalized SAR values using
Equation (7a), (7b) and (7c), and plotted below to demonstrate that the time-averaged normalized SAR versus time
does not exceed the FCC limit of 1 unit. Equation (7a) is used to convert the LTE Tx power of device to obtain
100s-averaged normalized SAR in LTE Band 8 as shown in black curve. Similarly, equation (7b) is used to obtain
100s-averaged normalized SAR in Sub6 NR n41 as shown in orange curve. Equation (7c) is used to obtain total

time-averaged normalized SAR as shown in green curve (i.e., sum of black and orange curves).
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LTE and Sub6NR Instantaneous and Time-averaged TX Power
Tech: LTE, Band 8 / Tech: NR5G SUB6, Band n41

30— — LTE inst. conducted power
—— LTE 100s-ava. conducted power
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20 1
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Time (s)

Total Nermalized Time-averaged RF Exposure
Tech: LTE, Band 8 / Tech: NR5G SUBG, Band n41

1 —— norm.100s.LTE_8.SAR/APD
norm.100s.NR5G_SUB6_n41.SAR/APD
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Normalized exposure

001

30 90 150 210 270 330 390
Time (s)

Exposure Ratio

FCC normalized total exposure limit

1.0

Max time averaged normalized total SAR (green curve)

0.517

Validated

The test result validated the continuity of power limiting in technology/band switch scenario.
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7. SAR Test Results for Sub-6 Smart Transmit Validation

7.1SAR Tissue Verification

The dielectric properties of the tissue simulating liquid have been measured within 24 hours before the SAR testing
and within 15 % of the target values. Liquid temperature during the SAR testing has kept within +2 C.

Frequency | Liquid Temp. | Conductivity | Permittivity | Conductivity | Permittivity o Delta er Delta Date

(MHz) (C) (o) (er) Target (o) Target (er) (%) (%)
2600 21.9 1.92 39.0 1.96 39.0 -2.04 0.00 Apr. 30, 2025
3500 21.9 2.79 39.6 291 37.9 -4.12 4.49 May 12, 2025
2600 21.7 1.92 38.7 1.96 39 -2.04 -0.77 May 05, 2025
2600 22.2 1.95 38.1 1.96 39 -0.51 -2.31 May 06, 2025
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7.2Test System Verification

Before time-averaged SAR measurements, cDASY6 system has been verified. The result normalized to 1W
comparing to the reference SAR value provided by SPEAG in dipole calibration certificate, the deviation of system

check results is within its specification of 10 %. The below test results indicate the system check can meet the

variation criterion.

Tuning
element

Spacer

2 4y
x

30 Probe positioner

ield probe :|
Flat Phantom

Dipole

Dir.Coupler
Signal

et A
Generator #

A2

SPEAG Powersource1

Figure 7-1 System Verification Setup
pate | Fremueney | GR | MgSAR | IgSam | Devion | Dipole | probe | DAE
(W/kg) (W/kg) (W/kg)

Apr. 30, 2025 2600 55.70 2.67 53.27 -4.36 1020 7554 1277
May 12, 2025 3500 66.00 3.26 65.05 -1.45 1007 7554 1277
May 05, 2025 2600 55.70 2.62 52.28 -6.15 1020 7554 1761
May 06, 2025 2600 55.70 2.73 54.47 221 1020 7554 1761
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8. Test Equipment List

Equipment Manufacturer Model SN Cal. Date Cal. Interval
System Validation Dipole SPEAG D2600V2 1020 2024/8/15 1 Year
System Validation Dipole SPEAG D3500V2 1007 2025/1/15 1 Year
IDosimetric E-Field Probe SPEAG EX3DV4 7554 2024/9/17 1 Year
IData Acquisition Electronics SPEAG DAE4 1277 2024/5/14 1 Year
IData Acquisition Electronics SPEAG DAE4 1761 2024/9/19 1 Year
IUXM 5G WIRELESS Test Platform Keysight E7515B MY58300759 20241713 1 Year
Juniversal Radio Communication Tester R&S CMW500 152443 2024/8/7 1 Year
[Thermometer YFE YF-160A 120702369 2024/8/9 1 Year
IDielectric Assessment Kit SPEAG DAKS-3.5 1092 2024/5/23 1 Year
IDieIectric Assessment Kit SPEAG DAKS_VNAR140( 0010917 2024/5/22 1 Year
lPowersource1 SPEAG SE_UMS_160 BA 4263 2025/1/14 1 Year
3-Path Diode Power Sensor R&S NRP8S 111259 2024/11/26 1 Year

Notes : CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler,

or filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path The

power meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the

power meter before measurements are made. This calibration verification procedure applies to the system verification and output

power measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all

final power measurements.

Report Format Version 1.0.0
Report No. : SFBBQZ-WTW-P24030292A-2
Reference No.: BBQZ-WTW-P24110107

Page No.
Issued Date

45 of 48
May 16, 2025



B Uy

BUREAU

TAS Validation Report
9. Measurement Uncertainty
For SAR Testing:
. Uncertainty Probability L. Ci Ci Standa.rd Standa.rd .
Source of Uncertainty Divisor Uncertainty | Uncertainty | Vi
(£ %) Distribution (19) (10g)
(£ %, 19) (£ %, 10g)
Measurement System
Probe Calibration 6.0 Normal 1 1 1 6.0 6.0 )
Axial Isotropy 4.7 Rectangular V3 70.5 70.5 1.9 1.9 00
Hemispherical Isotropy 9.6 Rectangular V3 0.5 0.5 3.9 3.9 00
Boundary Effect 1.0 Rectangular \3 1 1 0.6 0.6 ]
Linearity 4.7 Rectangular V3 1 1 2.7 2.7 00
Detection Limits 0.25 Rectangular V3 1 1 0.14 0.14 00
Probe Modulation Response 4.8 Rectangular V3 1 1 2.8 2.8 00
Readout Electronics 0.3 Normal 1 1 1 0.3 0.3 o
Response Time 0.0 Rectangular V3 1 1 0.0 0.0 00
Integration Time 1.7 Rectangular V3 1 1 1.0 1.0 <)
RF Ambient Conditions — Noise 3.0 Rectangular \3 1 1 1.7 1.7 )
RF Ambient Conditions — Reflections 3.0 Rectangular V3 1 1 1.7 1.7 00
Probe Positioner Mechanical Tolerance 0.02 Rectangular V3 1 1 0.01 0.01 <)
Probe Positioning with Respect to Phantom 0.4 Rectangular V3 1 1 0.2 0.2 00
Post-processing 2.0 Rectangular \3 1 1 1.2 1.2 o
Test Sample Related
Test Sample Positioning 3.68/1.73 Normal 1 1 1 3.7 1.7 29
Device Holder Uncertainty 2.55/2.76 Normal 1 1 1 2.6 2.8
Power Drift of Measurement 5.0 Rectangular V3 1 1 2.9 2.9 )
PowerScaling 0.0 Rectangular V3 1 1 0.0 0.0 o)
Phantom and Setup
Phantom Uncertainty (Shape and Thickness
7.2 Rectangular \3 1 1 4.2 4.2 o)
Tolerances)
Liquid Conductivity (Temperature Uncertainty) 2.58 Rectangular V3 0.78 0.71 1.2 1.1 o)
Liquid Conductivity (Measured) 2.95 Normal 1 0.78 0.71 2.3 2.1 61
Liquid Permittivity (Temperature Uncertainty) 1.97 Rectangular \3 0.23 0.26 0.3 0.3 00
Liquid Permittivity (Measured) 3.04 Normal 1 0.23 0.26 0.7 0.8 47
Combined Standard Uncertainty +11.5% +11.0%
Expanded Uncertainty (K=2) +23.0% +22.0%
SAR Uncertainty Budget for Frequency Range of 300 MHz to 3 GHz
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_ Uncertainty |  Probability N Ci Ci Standard | Standard )\
Source of Uncertainty Divisor Uncertainty | Uncertainty | Vi
(£ %) Distribution (19) (10g)
(£ %, 19) (£ %, 10g)
Measurement System
Probe Calibration 6.55 Normal 1 1 1 6.55 6.55 00
Axial Isotropy 4.7 Rectangular \3 0.7 0.7 1.9 1.9 )
Hemispherical Isotropy 9.6 Rectangular \3 0.7 0.7 3.9 3.9 )
Boundary Effect 2.0 Rectangular V3 1 1 1.2 1.2 00
Linearity 4.7 Rectangular V3 1 1 2.7 2.7 <)
Detection Limits 0.25 Rectangular \3 1 1 0.14 0.14 )
Probe Modulation Response 4.8 Rectangular V3 1 1 2.8 2.8 00
Readout Electronics 0.3 Normal 1 1 1 0.3 0.3 00
Response Time 0.0 Rectangular \3 1 1 0.0 0.0 o
Integration Time 1.7 Rectangular \3 1 1 1.0 1.0 o)
RF Ambient Conditions — Noise 3.0 Rectangular V3 1 1 1.7 1.7 00
RF Ambient Conditions — Reflections 3.0 Rectangular V3 1 1 1.7 1.7 )
Probe Positioner Mechanical Tolerance 0.04 Rectangular V3 1 1 0.02 0.02 00
Probe Positioning with Respect to Phantom 0.8 Rectangular V3 1 1 0.5 0.5 00
Post-processing 4.0 Rectangular V3 1 1 2.3 2.3 00
Test Sample Related
Test Sample Positioning 3.68/1.73 Normal 1 1 1 3.7 1.7 29
Device Holder Uncertainty 2.55/2.76 Normal 1 1 1 2.6 2.8
Power Drift of Measurement 5.0 Rectangular \3 1 1 2.9 2.9 )
PowerScaling 0.0 Rectangular V3 1 1 0.0 0.0 00
Phantom and Setup
Phantom Uncertainty (Shape and Thickness
Tolerances) 7.6 Rectangular \3 1 1 4.4 4.4 o)
Liquid Conductivity (Temperature Uncertainty) 2.58 Rectangular V3 0.78 0.71 1.2 1.1 )
Liquid Conductivity (Measured) 2.95 Normal 1 0.78 0.71 2.3 2.1 61
Liquid Permittivity (Temperature Uncertainty) 1.97 Rectangular \3 0.23 0.26 0.3 0.3 )
Liquid Permittivity (Measured) 3.04 Normal 1 0.23 0.26 0.7 0.8 47
Combined Standard Uncertainty +12.1% +11.6 %
Expanded Uncertainty (K=2) +24.2% +23.2%
SAR Uncertainty Budget for Frequency Range of 3 GHz to 6 GHz
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10. Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our
best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and approved
according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety/SAR Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The road map of all our labs can be found in our web site also.

—-—-END---
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