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1 Introduction

The equipment under test (EUT) is a portable handset, it contains the Qualcomm
modem supporting 2G/3G/4G/5G NR/BT/WLAN/NFC bands, but only
2G/3G/4G/5G NR/BT/WLAN are enabled with Qualcomm Smart Transmit feature
to control and manage transmitting power in real time and to ensure at all times
the time-averaged RF exposure is in compliance with the FCC requirement.
GSM/WCDMA are peak mode. We verification the applicable cases in part2. This
purpose of the Part 2 report is to demonstrate the EUT complies with FCC RF
exposure requirement under Tx varying transmission scenarios, thereby validity of
Qualcomm Smart Transmit feature for FCC equipment authorization.

1.1 Details of Client

Applicant: Xiaomi Communications Co., Ltd.
. #019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing, China,
Address:
100085
Manufacturer: Xiaomi Communications Co., Ltd.
. #019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing, China,
Address: 100085

1.2 Test Lab Information

Company: SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

Address: Np. 1 Workshop, M-10, Middle secti.on, Science & Technology Park, Nanshan
District, Shenzhen, Guangdong, China

Post code: 518057

Test Engineer: Charley Yi, Vito Wang

1.3 Bibliography
Report Type Report No.
SZCR240900349310_FCC SAR Report_part0 | SZCR240900349310
SUCR240900036701_FCC SAR Report_part1 | SUCR240900036701
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2 TxVarying Transmission Test Cases and Test
Proposal

To validate time averaging feature and demonstrate the compliance in Tx varying
transmission conditions, the following transmission scenarios are covered in 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 technology/band handover: To prove that the Smart Transmit
feature functions correctly during transitions in technology/band.

4. During 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 antenna switch: To prove that the Smart Transmit feature functions
correctly during transitions in antenna (such as AsDiv scenario).

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 FCC limit of 1.0 at all times.

7. SAR exposure switching between two active radios (radio1 and radio2): To
prove that the Smart Transmit feature functions correctly and ensures total
RF exposure compliance when exposure varies among SAR radio1 only,
SAR radio1 + SAR radio2, and SAR_radio2 only scenarios.

8. During change in exposure category: To prove that Smart Transmit
ensures time-averaged RF exposure compliance when the EUT exposure
category changes.

9. System level compliance continuity of a within terrestrial networks (WWAN,
WLAN, BT, etc.): To demonstrate the time averaged RF exposure
compliance continuity during technology transition in both single-radio and
multi-radio transmission scenarios and under both modes (i.e., ON and
airplane) of WWAN modem while the USB is disconnected.

As described in Part 0 report, the RF exposure is proportional to the Tx power
for a SAR- characterized wireless device. Thus, feature validation in Part 2 can
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be effectively performed through conducted (for f < 6GHz) 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.

Mathematical expression:

= For sub-6 transmission only:

lg_OT_lOgSAR(t) = conducted_Tx_power(t) - lg_or_IOQSAR_P“,,,“ (13)

conducted_Tx_power_Piimit

1 %
— 1g_or_10gSAR(t)dt
TsARJf-TsAR g.0r_10gSAR(t)

FCC SAR limit

<1 (1b)

where, conducted_Tx_power(t), conducted_Tx_power_Plimit, and 1g_or_10gSAR_Plimit
correspond to the measured instantaneous conducted Tx power, measured conducted Tx
power at Plimit, and measured 1gSAR or 10gSAR values at Plimit corresponding to sub-6
transmission. Plimit is the parameters pre-defined in Part 0 and loaded via Embedded File
System (EFS) onto the EUT.

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

o For sub-6 transmission only, measure instantaneous SAR versus
time; for LTE+5G NR transmission, request low power (or all-down
bits) on LTE so that measured SAR predominantly corresponds to
5G NR.

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

o Perform time averaging over FCC defined time window.

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

- For sub-6 transmission only:

intSAR(t)
1g_or_10gSAR(t) = #R_le « 1g_or_10gSAR(t)_Pyipm;e (33)

1 ~10gSAR(t)dt
Toag Jt-Tsag 19-0T-109SAR(E)

FCC SAR limit

<1 (3b)

where, pointSAR(t), pointSAR_Plimit, and 1g_or_10gSAR_Plimit correspond to the
measured instantaneous point SAR, measured point SAR at Plimit, and measured 1gSAR or
1gSAR values at Plimit corresponding to sub-6 transmission.

Note: cDASY®6 or Cdasy8 measurement system by Schmid & Partner Engineering AG
(SPEAG) of Zurich, Switzerland measures relative E-field and provides ratio
of— 2% ___versus time.

2 [pointE_input.power.limit]2

3 SAR Time Averaging Validation Test Procedures

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.

3.1 Test sequence determination for validation

Following the FCC recommendation, two test sequences having time-
variation in Tx power are predefined for sub-6 (f < 6 GHz) validation:

+
m Test sequence 1: request EUT’s Tx power to be at maximum power, measured

P max,

for 80s, then requesting for half of the maximum power, i.e., measured
Pnaxl2, for the rest of the time.

m Test sequence 2: request EUT’s Tx power to vary with time. This
sequence is generated relative to measured Prax, measured Pjmi: and
calculated Presene (= measured Pjmi in dBm - Reserve_power_margin in
dB) of EUT based on measured Plimit.

The details for generating these two test sequences is described and listed
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in Appendix A.

NOTE: For test sequence generation, “measured Pimi’ and “measured Pray’
are used instead of the “Pjni’ specified in EFS entry and “Ppax’
specified for the device, because Smart Transmit feature operates
against the actual power level of the “Pjmi’ that was calibrated for the
EUT. The “measured Pinii’ 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 Pimit.

3.2 Test configuration selection criteria for validating Smart
Transmit feature

3.2

For validating Smart Transmit feature, this section provides a general
guidance to select test cases. In practice, an adjustment can be made in
test case selection. The justification/clarification may be provided.

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.

The criteria for the selection are based on the Pjqi values determined in Part
0 report. Select the band in each supported technology that corresponds to
the Pimit value that is less than Pnax for validating Smart Transmit.

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.
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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 Pjm: 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 Pjni listed in Part 1 report.

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

This test is performed with the EUT’s Tx power requested to be at maximum
power, the above band selection will result in Tx power enforcement (i.e.,
EUT 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 EUT is
forced to have Tx power at Presene). 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 are to have EUT switch from a
technology/band with lowest (or highest) Plimit within the technology group to
a technology/band with highest (or lowest) Plimit within the technology group,
or vice versa.

The selection order is:

First select both technology/band configurations having Plimit < Pmax. In
case of multiple bands having the same Plimit, select one band/radio
configuration for this test. If this cannot be found, then, select at least one
technology/band configuration having Plimit < Pmax. If all Plimit> Pmax,
then, test for change in technology/band is not required.

Use the highest measured 10g_SAR at Plimit (Plimit < Pmax) shown in Part
1 SAR Test Report for the selected tech/band/antenna/DSI out of all radio
configurations and device positions in Equation (3a), (4a), (5a) and (6a) to

calculate time-varying SAR. Howevel, in the case of Plimit > Pmax, the SAR
measured in Part 1 report for the corresponding radio configuration selected

and tested in Part 2 should be applied in Equation (3a), (4a), (5a) and (6a).

This test is performed with the EUT being requested to transmit at maximum power, the
technology/band switch is performed during Tx power enforcement (i.e., EUT forced to
transmit at Preserve). One test is sufficient as the feature operation is independent of
technology and band.
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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:

s 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 Plimit among
supported antennas, 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 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

s Select a technology/band having the Piimit < 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.

This test is performed with the EUT’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 EUT is forced to
have Tx power at Preserve).

3.2.6 Test configuration selection for Exposure category switch

When exposure DSI changes from head to body-worn or vice versa, it is obvious that
the exposure from an active radio does not expose the same tissues. Therefore, with
Qualcomm Smart Transmit EFS version 18 (or higher), the exposure continuity is
handled in two categories: Head exposure and non-head exposure:
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1) Head exposure category includes all 4 positions of left cheek, left tilted, right
cheek and right titled.

2) Non-head exposure category includes all other exposure scenarios (except
head), i.e., body-worn, hotspot, extremity, etc.

NOTE: The exposure categorization in Smart Transmit EFS version 18
(or higher) is only applicable for sub6 radios.

The purpose of this test is to demonstrate that Smart Transmit ensures time-averaged
RF exposure compliance when the EUT exposure category changes. For this purpose,
there are two tests performed: (a) start with head exposure and switch to non-head
exposure and switch back to head exposure, and (b) start with non-head exposure and
switch to head exposure and switch back to non-head exposure.

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 at 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.

The Smart Transmit time averaging operation is independent of the source
of SAR exposure (for example, LTE vs. 5G 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 + 5G NR transmission) is sufficient, where the SAR exposure varies
among SARadio1 Only, SARadiot + SARradio2, and SARradio2 ONnly 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+5G NR).

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

1. select one configuration where both Pjni: of radio1 and radio2 is
less than their corresponding Pmax, preferably, with different Pimits. If
this configuration is not available, then,

2. select one configuration that has Pjmic less than its Pmax for at
least one

radio. If this cannot be found, then,

3. select one configuration that has Pjmi of radio1 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.

3.2.8 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 100s time window),
and its corresponding Plimit 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 60s
time window), and its corresponding Plimit is less than Pmax if
possible.

= |tis preferred both Plimit values of two selected
technology/bands are less than corresponding Pmax, but if not
possible or due to limitation of test setup, then at least one of
technologies/bands has its Plimit less than Pmax.

= FElse, if all Plimit > Pmax, then,

v First select both technologies/bands (one is in 100s time window, another
is in 60s time window) having (Plimit — Pmax) < 2.2dB; if it is not available,
then

v Select at least one technology/band in 60s time window having (Plimit —

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at https://www.sgs.com/en/Terms-and-Conditions. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client' s instructions, if any. The Company’s sole
responsibility is to its Cllent and this does not parties to a frol ising all their rights and obligations
under the This di cannot be reproduced except in full, wn!hout prior written approval of the Company. Any
d ion, forgery or i ion of the content or appearance of this di is and may be

to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) lesled and such
sample(s) are retained for 30 days only.

Attention: To check the ull\henllcl(y of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.c:

td IhIWurkshumeMMeSemSaenee&TedlqugyPamNandlaanmSMhmGuangdongChlnl 518057  t (86-755)26012053 f (86-755)26710594 www.sgsgroup.com.cn
B RIFREURHEESRI-1051S B #h%:518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311
Page: 14 of 106

Pmax) < 2.2dB; if it it not available, then
v Test for change in time window is not required.

Use the highest measured 1g_or_10g SAR at Plimit (Plimit < Pmax) shown
in Part 1 report for the selected tech/band/antenna/DSI out of all radio
configurations and device positions in Equation (3a), (5a) and (6a) to
calculate time-varying SAR. However, in the case of Plimit > Pmax, the SAR
measured in Part 1 report for the corresponding radio configuration selected
and tested in Part 2 should be applied in Equation (3a), (5a) and (6a).

This test is performed with the EUT being requested to transmit at
maximum power in selected technology/band. Test for one pair of time
windows selected is sufficient as the feature operation is the same.

3.2.9 Test configuration selection for system level compliance continuity

WWAN/WLAN/BT radio System level compliance continuity
The purpose of system level compliance test is to demonstrate the time-averaged RF exposure
compliance continuity in the following scenarios while the USB is disconnected:

1.Across technology switch

2.During transition from single technology to multi-technology

3.In transition when WWAN went from ON to airplane mode

4.Active WLAN radio and/or Bluetooth (BT) radio with WWAN in airplane mode
5.Time window transition when WWAN in airplane mode

6.In transition when WWAN went from airplane mode to ON.

Note: Technology in this section refers to WWAN, WLAN or BT

The selection criteria for radios to be tested is to select a radio which has the largest Pmax/Plimit ratio
among all configurations supported (including SISO, MIMO, DBS, SISO+MIMO or DBS+MIMO
whichever appropriate) within each technology and within the same antenna group.

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at https://www.sgs.com/en/Terms-and-Conditions. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client' s instructions, if any. The Company’s sole
responsibility is to its Cllent and this does not parties to a frol ising all their rights and obligations
under the This di cannot be reproduced except in full, wn!hout pnor written approval of the Company. Any
ed forgery or i ion of the content or appearance of this di and may be
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) lesled and such
sample(s) are retained for 30 days only.
Attention: To check the ull\henllcl(y of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.c:

td IhIWurkshumeMMeSemSaenee&TedlqugyPamNandlaanmSMhmGuangdongChlnl 518057  t (86-755)26012053 f (86-755)26710594 www.sgsgroup.com.cn
B RIFREURHEESRI-1051S B #h%:518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311
Page: 15 0of 106

3.3 Test procedures for conducted power measurements

This section provides general conducted power 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.

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 (see Eq. (1a) and (1b)).

Test procedure

1. Measure Pnax, measure Pimi and calculate Presene (= measured Pjmit in
dBm — Reserve_power_margin in dB) 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 Prax and measured Pimi of the EUT. Test condition to measure
Prax and Plimit iS:

o Measure Pnax with Smart Transmit disabled and callbox set to
request maximum power.

o Measure Piimi: with Smart Transmit enabled and
Reserve_power_margin set to 0 dB, callbox set to request
maximum power.

2. Set Reserve_power_margin to actual (intended) value (3dB for this EUT
based on Part 1 report) and reset power on EUT to enable Smart
Transmit, establish radio link in desired radio configuration, with callbox
requesting the EUT’s Tx power to be 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
(see Eq. (1a)) using measured Piji»; 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.
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NOTE: In Eq.(1a), instantaneous Tx power is converted into
instantaneous 1gSAR or 10gSAR value by applying the
measured worst-case 1gSAR or 10gSAR value at Pjni 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 0dBm 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.

15 100s time window

n v N
Power/SAR time averaged P1 or SAR1 = M

n
1 P,,or SAR,, /

iig Por SAR,; f 2rd 100s time window e T—
—»| time averaged P2 or SAR2 =222 1 770
Lt

n

t, (t;+100s) P, or SAR,,
tn+1 (t2+1 DOS) Pm+10r SAR nti —

s

Figure 3-1 100s running average illustration

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 4.0W/kg for 10gSAR) given by

FCC SAR limit

Time avearged power limit = meas. Pimic + 10 X log (

(52)

where meas. Plimit and meas. SAR_Plimit correspond to measured power at Pimit

meas.SAR_Plimit
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and measured SAR at Pimit.

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

5. Repeat Steps 2 ~ 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 ~ 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 Eqg. (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 (i.e., Eq. (1b)).

3.3.2 Change in 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 EUT’s Tx power is at Presene 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 19SAR or 4.0 W/kg for 10gSAR.

Test procedure

1. Measure Pjni for the technology/band selected in Section 3.2.2.
Measure Pimi with Smart Transmit enabled and
Reserve_power_margin set to 0 dB, callbox set to request maximum
power.

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

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

4. Request EUT’s Tx power at 0 dBm for at least one time window specified
for the selected technology/band, followed by requesting EUT’s Tx power
to be at maximum power for about ~60 seconds, and then drop the call
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for ~10 seconds. Afterwards, re- establish another call in the same radio
configuration (i.e., same technology/band/channel) and continue callbox
requesting EUT’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. Once the measurement is
done, extract instantaneous Tx power versus time, convert the measured
conducted Tx power into 1gSAR or 10gSAR value using Eq. (1a), and
then perform the running time average to determine time-averaged power
and 1gSAR or 10gSAR versus time.

NOTE: In Eqg.(1a), instantaneous Tx power is converted into
instantaneous 1gSAR or 10gSAR value by applying the
measured worst-case 1gSAR or 10gSAR value at Pjni 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 power versus time
shall not exceed the time-averaged power limit (defined in Eq.(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 (i.e., Eq. (1b)).
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3.3.3 Change in 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 3.3.2, to validate the continuity of
RF exposure limiting during the transition, the antenna handover needs to

be performed when EUT’s Tx power is at Presene level (i.e., during Tx power
enforcement) to make sure that the EUT’s Tx power from previous Preserve
level to the new Presere level

(corresponding to new antenna). Since the Pjni: 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) = Conducted Tx power oo *1g_or_10gSAR_Pyir 1 (6a)
ducted Tx_ - 2(t
1g_or_10gSAR, (1) = ——otntee LLbover mii —+ 1g_or_10gSAR Pyme » (6b)
1 ty 1g_or_10gSAR(t) t 1g_or_10gSAR,(t)
Tsar [ff—TSAR FCC SAR limit ff—TSAR FCC SAR limit dt] =1 (GC)

where, conducted _Tx_power 1(t), conducted Tx_power Pimi 1, and
1g_or_109SAR_Pimit 1 correspond to the measured instantaneous
conducted Tx power, measured conducted Tx power at Pjni, and measured
19gSAR or 10gSAR value at Pjmit of antennat; conducted _Tx_power_2(t),
conducted _Tx_power Pimi 2(t), and 1g_or 10gSAR_Pimit 2 correspond to
the measured instantaneous conducted Tx power, measured conducted Tx
power at Pjmit, and measured 1gSAR or 10gSAR value at Pjmi of antenna2.
Transition from technology1/band1 to the technology2/band2 happens at
time-instant ‘t;’.

Test procedure

1. Measure Pjmi for both the technologies and bands selected in Section
3.2.3. Measure Pjmit with Smart Transmit enabled and
Reserve_power_margin set to 0 dB, callbox set to request maximum
power.

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

Establish radio link with callbox in first antenna selected.

4. Request EUT’s Tx power at 0 dBm for at least one time window specified
for the selected technology/band, followed by requesting EUT’s Tx power
to be at maximum power for about ~60 seconds, and then switch to
second technology/band selected. Continue with callbox requesting
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EUT’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.

5. 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 Pjmi 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 Eqg.(6a) & (6b), instantaneous Tx power is converted into
instantaneous 1gSAR or 10gSAR value by applying the measured
worst-case 1gSAR or 10gSAR value at Piimit 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 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. (6¢)).
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3.3.4 Change in antenna

This test is to demonstrate the correct power control by Smart Transmit
during antenna switches from one antenna to another. 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.

Similar to the change in call test in Section 3.3.2, to validate the continuity of
RF exposure limiting during the transition, the antenna handover needs to
be performed when EUT’s Tx power is at Presenve level (i.e., during Tx power
enforcement) to make sure that the EUT’s Tx power from previous Presenve
level to the new Presere level

(corresponding to new antenna). Since the Pjqir could vary with antenna, 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) = conducted Tx pawer Prre 2 1g_or_10gSAR_Pyipir 1 (6a)
_ conducted_Tx_power_2(t)
1g or_10gSAR,(t) = conducted Tx power P 1g_or_10gSAR _Piimit 2 (6b)
1 ty 1g_or_10gSAR(t) t 1g_or_10gSAR,(t) ]
Tsar [ff—TSAR FCC SAR limit ff—TSAR FCC SAR limit dt] =1 (GC)

where, conducted_Tx_power_1(t), conducted _Tx_power Pimit 1, and
1g_or_109SAR_Pimit 1 correspond to the measured instantaneous
conducted Tx power, measured conducted Tx power at Pjni, and measured
1gSAR or 10gSAR value at Pimi of antennal; conducted_Tx_power_2(t),
conducted_Tx_power Pimit o(t), and 1g_or 10gSAR_Pimit » correspond to
the measured instantaneous conducted Tx power, measured conducted Tx
power at Pjmit, and measured 1gSAR or 10gSAR value at Pjni of antenna2.
Transition from technology1/band1 to the technology2/band2 happens at
time-instant ‘t;’.

Test procedure

8. Measure Pjnit for both the antennas selected in Section 3.2.3. Measure
Piimit with Smart Transmit enabled and Reserve _power_margin set to 0
dB, callbox set to request maximum power.

9. Set Reserve _power_margin to actual (intended) value and reset
power on EUT to enable Smart Transmit

10. Establish radio link with callbox in first antenna selected.
11. Request EUT’s Tx power at 0 dBm for at least one time window specified
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for the selected technology/band, followed by requesting EUT’s Tx power
to be at maximum power for about ~60 seconds, and then switch to
second technology/band selected. Continue with callbox requesting
EUT’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.

12. 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 Pjni: 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 Pjmi for the corresponding
technology/band/antenna/DSI reported in Part 1 report.

13. 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).

14. 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. (6¢)).

3.3.5 Change in 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 antenna 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.
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3.3.6 SAR exposure switching

This test is to demonstrate that Smart Transmit feature is accurately
accounts for switching in exposures among SAR from radio1 only, SAR from
both radio1 and radio2, and SAR from radio2 only scenarios, and ensures
total time-averaged RF exposure complies with the FCC limit. Here, radio1
represents primary radio (for example, LTE anchor in a NR non-standalone
mode call) and radio2 represents secondary radio (for example, 5G NR).
The detailed test procedure for SAR exposure switching in the case of
LTE+5G NR non-standalone mode transmission scenario is provided in
Appendix B.

Test procedure:

1. Measure conducted Tx power corresponding to Pjmit for radio1 and radio2
in selected band. Test condition to measure conducted Pimi is:

o Establish device in call with the callbox for radio1 technology/band.
Measure conducted Tx power corresponding to radio1 Pjimit with
Smart Transmit enabled and Reserve_power_margin set to 0 dB,
callbox set to request maximum power.

o Repeat above step to measure conducted Tx power corresponding to
radio2 Pyt If radio2 is dependent on radio1 (for example, non-
standalone mode of 5G NR requiring radio1 LTE as anchor), then
establish radio1 + radio2 call with callbox, and request all down bits for
radio1 LTE. In this scenario, with callbox requesting maximum power
from radio2 5G NR, measured conducted Tx power
corresponds to radio2 Py (as radio1 LTE is at all-down bits)

2. Set Reserve_power_margin to actual (intended) value, with EUT setup for
radio1 + radio2 call. In this description, it is assumed that radio2 has lower
priority than radio1. Establish device in radio1+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 radio1, i.e., all-up bits. Continue radio1+radio2 call with both
radios at maximum power for at least one time window, and drop (or
request all-down bits on) radio2. Continue radio1 at maximum power for at
least one time window. Record the conducted Tx power for both radio1
and radio2 for the
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entire duration of this test.

3. Once the measurement is done, extract instantaneous Tx power versus
time for both radio1 and radio2 links. Convert the conducted Tx power for
both these radios into 1gSAR or 10gSAR value (see Eq. (6a) and (6b))
using corresponding
technology/band Pimi 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 1gSAR)imit of 1.6W/kg or 10gSARjmit of 4.0W/kg.

The validation criteria is, at all times, the time-averaged 1gSAR or 10gSAR
versus time shall not exceed the regulatory 1gSARIimi of 1.6W/kg or
109SARjmit of 4.0W/kg.

3.3.7 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,

Unless otherwise agreed in writing, this document is issued by the Company subject to ts General Conditions of Service printed overleaf,
available on request or accessible at Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of (hls documem is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client' s instructions, if any. The Company’s sole
responsibility is to its Cllent and this does not parties to a frol ising all their rights and obligations

under the This cannot be reproduced except in full, wn!hout pnor written approval of the Company. Any
d forgery or i ion of the content or appearance of this di and may be
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) lesled and such

)4 Jf]

= 1 tained for 30 d |
‘;" lnspecuon&TeslmgServmes {:? sAa‘rtneez(osg‘a_rrerhaelgElhzrﬂﬂﬁ:ﬁs{:;r:&' of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
. & ~ or email: CN.Doccheck@sgs.c
30310 ‘é% gs Technica 10| No.1 Workshop,M-10, MiddleSecton, Saenee&TedlqugyPam Nanshen Distit, Shenche, Guangdong, Chira 518057 t (86-755)26012053  f (86-755) 26710504 www.sgsgroup.com.cn
Shenzhen Brand i

B RIFREURHEESRI-1051S B #h%:518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311
Page: 25 of 106

conducted_Tx_power_1(t)

1g_or_10gSAR,(t) =

& 1g_or_10gSAR—Plimit,1 (68)

|conducted,Tx,power,Pu-,nitJ

conducted_Tx_power_2(t)

1g_or_10gSAR,(t) = *1g_or_10gSAR_Piimit 2 (6b)

conducted Tx power_Piimit 2

1 ty 1g_or_10gSAR(t) t 1g_or_10gSAR,(t) ]

Tsar [ff—TSAR FCC SAR limit ff—TSAR FCC SAR limit dt| =1 (GC)
where, conducted_Tx_power_1(t), conducted_Tx_power_ Pjmi_1(t), and 1g_

or

10g_SAR_ Pimit 1 correspond to the instantaneous Tx power, conducted Tx
power at Plimit, and compliance 1g_ or 10g_SAR values at Pji»i 1 of band1
with time-averaging window ‘T1sar’; conducted_Tx_power 2(t),
conducted _Tx_power_Piimit o(t), and 1g_ or 10g_SAR_Piimit 2 correspond to
the instantaneous Tx power, conducted Tx power at Pjmir, and compliance
1g_or 10g_SAR values at Pjmi 2 of band2 with time-averaging window
‘T2sar’. One of the two bands is less than 3GHz, another is greater than
3GHz.Transition from first band with time-averaging window ‘T1sar’ to the
second band with time-averaging window ‘T2sar’” happens at time-instant ‘7.

Test procedure:

1. Measure conducted Tx power corresponding to Pimi: for radio1 and radio2
in selected band. Test condition to measure conducted Pjm is:

o Establish device in call with the callbox for radio1 technology/band.
Measure conducted Tx power corresponding to radio1 Pjmi: with
Smart Transmit enabled and Reserve_power_margin set to 0 dB,
callbox set to request maximum power.

o Repeat above step to measure conducted Tx power corresponding to
radio2 Py If radio2 is dependent on radio1 (for example, non-
standalone mode of 5G NR requiring radio1 LTE as anchor), then
establish radio1 + radio2 call with callbox, and request all down bits for
radio1 LTE. In this scenario, with callbox requesting maximum power
from radio2 5G NR, measured conducted Tx power
corresponds to radio2 Pyt (as radio1 LTE is at all-down bits)

2. Set Reserve_power_margin to actual (intended) value, with EUT setup for
radio1 + radio2 call. In this description, it is assumed that radio2 has lower
priority than radio1. Establish device in radio1+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
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power on radio1, i.e., all-up bits. Continue radio1+radio2 call with both
radios at maximum power for at least one time window, and drop (or
request all-down bits on) radio2. Continue radio1 at maximum power for at
least one time window. Record the conducted Tx power for both radio1
and radio2 for the

entire duration of this test.

3. Once the measurement is done, extract instantaneous Tx power versus
time for both radio1 and radio2 links. Convert the conducted Tx power for
both these radios into 1gSAR or 10gSAR value (see Eq. (6a) and (6b))
using corresponding

technology/band Pimi 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 19SARimit of 1.6W/kg or 10gSARjmi of 4.0W/kg.

The validation criteria is, at all times, the time-averaged 1gSAR or 10gSAR
versus time shall not exceed the regulatory 1gSARIimi of 1.6W/kg or
1OQSAR/im/t of 40W/kg

3.3.8 Exposure category switch

This test is performed with the EUT being requested to transmit at maximum power
in selected technology/band/antenna/DSI. The change in exposure category is
preferably performed during Tx power enforcement (i.e., EUT forced to transmit at a
sustainable level ). One test is sufficient as this feature operation is independent of
technology, band and antenna. Test procedure are:

In case of head to non-head to head exposure switch test, first DSI’ in below test

procedure refers to head DSI and ‘second DS/’ refers to non-head DSI. Similarly, in

case of non-head to head to non-head exposure switch test, ‘first DSI’ in below test

procedure refers to non-head DSl and ‘second DS/’ refers to head DSI.
Measure Plimit for all the technology(s)/band(s)/antenna(s)/DSI(s) selected following the above
selection criteria. Measure Plimit with Smart Transmit Peak exposure mode enabled and callbox set
to request maximum power.
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n

Set EUT to intended Smart Transmit exposure mode.

w

Establish radio link with first DSI and with callbox in the selected technology(s)/band(s)/antenna(s).

4. Request EUT to transmit at 0 dBm for at least 100 seconds, followed by requesting EUT to transmit
at maximum Tx power for the active radio(s) for half of the regulatory time window, and then switch to
the second DSI for ~10s, and switch back to the first DSI for at least one time window. Throughout
this test, when switching between DSls (i.e., switching between exposure categories), continue with
callbox requesting EUT to transmit at maximum Tx power for the active radio(s). Measure and record
Tx power versus time for the entire duration of the test.

5. Once the measurement is done, extract instantaneous Tx power versus time, and convert the
conducted Tx power into 1g_or_10gSAR value (see Eq. (6a) and (6b)) using the corresponding
Plimit measured in Step 1 and 1g_or_10gSAR value measured in 80-W2112-4 Part 1 report, and
then perform 100s running average to determine time-averaged 1g_or_10gSAR versus time as
illustrated in Figure 5-1. Note that in Eqg.(6a) & (6b), instantaneous Tx power is converted into
instantaneous 1g_or_10gSAR value by applying the worst-case 1gSAR value for the selected
technologies/bands at Plimit as reported in 80-W2112-4 Part 1 report.

6. Make one plot containing: (a) computed time-averaged normalized 1g_or_10gSAR of the selected
technology(s)/band(s)/antenna(s) versus time determined in Step 5 for exposure under first DSI , (b)
total time-averaged normalized exposure for exposure under first DSI if simultaneous transmission
scenario was tested, and (c) normalized regulatory limit of 1.0.

7. Make another plot containing: (a) computed time-averaged 1g_or_10gSAR of the selected
technology(s)/band(s)/antenna(s) versus time determined in Step 5 for exposure under second DS,
(b) total time-averaged normalized exposure for exposure under second DSI if simultaneous
transmission scenario was tested, and (c) normalized regulatory limit of 1.0.

The validation criteria is, at all times, the time-averaged normalized exposure versus time shall
not exceed the normalized limit of 1.0 for both first & second DSls (i.e., both head exposure
category and non-head exposure category).
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3.3.9 System level compliance continuity
WWAN/WLAN/BT radio System level compliance continuity
Below is the test flow outline of the system level compliance test. The test contains 6 sections and 5
transitions: Start with WWAN radio transmission (Section A), transition to WLAN transmission (Section
B), transition to simultaneous transmission of WWAN + WLAN + BT (Section C), then drop off WWAN
radio and set WWAN to airplane mode, at the same time transition to WLAN+BT transmission
simultaneously (Section D), transition to BT only transmission (Section E), and finally transition to

WLAN only transmission (Section F) and finally transition back to simultaneous transmission of WWAN
+ WLAN + BT with modem online while the USB is disconnected.

WWAN—PWLAN—»WWAN+WLAN+BT+WLAN+BT—> BT—PWLAN—PWWAN+WLAN+BT

o

WWAN WWAN | i WWAN is offline WWAN is
Condition: IS oniine (Airplane mode) online

Figure 5-1 Schematic of technology transitions for system level compliance continuity test

Test procedure:

If the device supports simultaneous transmission of WWAN, WLAN and BT, then the selection criteria for
system level compliance continuity test is:

B For a given DSI and antenna group, select band/antenna configurations for WWAN, WLAN and BT

technologies that have the largest (Pmax - Plimit) delta. In case of multiple bands/antennas having the same
difference between Pmax and Plimit within a given technology, then select any one band/antenna out of them

NOTE:

1.The antennas corresponding to the selected technologies/bands for the system level compliance
continuity test case should be in the same antenna group.

2.For this test, WLAN radio configuration is selected different from 2.4GHz band so as to not interfere with
BT measurements. Therefore, select least Plimit configuration for WLAN outside the 2.4GHz band.
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Test procedures for time-varying SAR measurements

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 EUT needs to be calibrated to ensure that the EUT Tx power reacts to
the requested power from callbox i n a radiated call. It should be noted that
when signaling in closed loop mode, protocol- level power control is in play,
resulting in EUT not solely following callbox TPC (Tx power control)
commands. In other words, EUT 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 EUT 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 EUT.

The following steps are for time averaging feature validation through SAR
measurement:

1. “Path Loss” calibration: Place the EUT 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 EUT. 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. The test
setup is described in Section 6.1.

2. Time averaging feature validation:

i For a given radio configuration (technology/band) selected in Section
3.2.1, enable Smart Transmit and set Reserve_power_margin to 0
dB, with callbox to request maximum power, perform area scan,
conduct pointSAR measurement at peak location of the area scan.
This point SAR value, pointSAR_Pimi, corresponds to point SAR at
the measured Pimit (i.€., measured Pjmi from the EUT in Step 1 of
Section 3.3.1).
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Set Reserve_power_margin to actual (intended) value and reset
power on EUT to enable Smart Transmit. Note, if
Reserve_power_margin cannot be set
wirelessly, care must be taken to re-position the EUT 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 EUT’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), re-written below:

pointSAR(t)

1g_or_10gSAR(t) = PointSAR_Pimic

*1g_or_10gSAR_Py; i

where, pointSAR_Pimit is the value determined in Step 2.i, and pointSAR(t) is
the

instantaneous point SAR measured in Step 2.ii, 1g_or_10gSAR_Pimit is the
measured 1gSAR or 10gSAR value listed in Part 1 report.

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

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.

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

4.1 WWAN (sub-6) transmission

The Plimit values, corresponding to SAR_design_target, for technologies
and bands supported by EUT are derived in Part O report and summarized

Report No.: SZCR240900349311

in Table 4-1.
_ SAR_design._ targetSAR_design_target Pimi (average)
Band Mode |Antennal Pmax [Uncertainty| Hea d8?5rﬁm 9 = Om?n_ g l-l:i)eSaI:‘ DSl 3 DSl 4 Hgtgl%ot
csmeso GPRSATS 0 [240] 1.0 0.79 2.07 240 | 240 | 240 | 240
GPRS4TS| 1# |230| 15 0.71 184 180 | 230 | 230 18.0
o 1900 IGPRS 4TS 3# 2101 15 0.71 184 170 | 210 | 210 17.0
GPRS4TS| 5% |21.0] 1.0 0.79 2.07 21.0 | 210 | 210 | 210
RMC | 3% |240] 15 0.71 184 170 | 200 | 240 17.0
WCDMA B2 —pyc | s# |240] 10 0.79 2.07 24.0 23.5 23.5 22.0
RMC | 24 |240] 1.0 0.79 2.07 170 | 225 | 225 17.0
WCDMA B4| RMC | 3# |235] 15 0.71 184 175 | 200 | 235 175
RMC | 54 |235] 15 0.71 184 235 | 225 | 225 | 210
RMC | 0# |240] 1.0 0.79 2.07 240 | 240 | 240 | 240
WCDMABS —puc T 14 [235] 15 0.71 184 18.0 21.0 23.5 18.0
Tt mp |QPSK | 3# [245[ 12 0.76 197 175 195 | 245 175
- QPSK | 5% |245] 1.0 0.79 2.07 245 | 215 | 215 | 215
QPSK | 2# |250] 07 0.85 2.1 185 | 235 | 235 185
LTE B4 | QPSK | 3% |245] 12 0.76 1.07 185 | 210 | 245 185
QPSK | 5% |245] 1.2 0.76 197 245 | 205 | 205 | 205
TE 85 |_QPSK | 0# [250| 07 0.85 2.21 250 | 250 | 250 | 250
- QPSK | 14 |240| 15 0.71 184 185 | 210 | 240 18.5
QPSK | 2# |250] 07 0.85 2.21 175 | 200 | 200 175
LTE B7 | QPSK | 3% |240| 15 0.71 1.84 155 180 | 24.0 155
QPSK | 58 |245] 12 0.76 197 245 | 205 | 205 | 205
Tt Boe | _QPSK_|_0# [250 07 0.85 221 250 | 250 | 250 | 250
- QPSK | 1# |240] 15 0.71 1.84 180 | 205 | 240 18.0
QPSK | 2# |250] 07 0.85 2.21 175 | 230 | 230 175
LTE B66 | QPSK | 3# |245| 12 0.76 197 175 | 210 | 245 175
QPSK | 5% |245] 1.2 0.76 107 245 | 210 | 210 | 210
QPSK | 2# |230] 07 0.85 2.21 17.0 195 195 17.0
LTE Bag |_QPSK | a# [225[ 1.2 0.76 1.97 16.5 185 | 22.0 16.5
- QPSK | 4# |215] 15 0.71 184 185 195 | 215 185
QPSK | 5% |225] 1.2 0.76 1.97 225 | 205 | 205 | 205
QPSK | 2# |230] 07 0.85 221 175 195 195 175
JQPsK | 3# 225 12 0.76 1.07 165 180 | 225 16.5
LTE B4 PCI—apsk | 4# [215] 15 0.71 184 195 | 200 | 215 195
QPSK | 5% |225] 1.2 0.76 1.97 225 | 200 | 200 | 200
QPSK | 1# |205| 15 0.71 184 16.0 195 | 205 16.0
\TE Bap | _QPSK | 6# [230 10 0.79 2.07 14.0 180 | 23.0 14.0
- QPSK | 7# |225| 15 0.71 184 135 17.0 17.0 135
QPSK | 8% |225| 15 0.71 1.84 225 175 | 21.0 175
QPSK | 1# |205| 15 0.71 184 155 195 | 205 155
LTE B48 | QPSK | 6# [23.0] 1.0 0.79 2.07 135 185 | 23.0 135
25| 15 0.71 184 135 175 175 135
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QPsK | s# |225| 15 0.71 184 25 175 | 210 17.0

NREG Na |_QPSK | 3% [245| 12 0.76 1.97 17.0 190 | 245 17.0
- QPSK | 5% |245] 1.0 0.79 2.07 245 | 205 | 205 | 205
NREG N5 |_QPSK | 0# [250] 07 0.85 2.1 250 | 240 | 240 | 240
— QPSK | 14 |245] 12 0.76 197 195 | 210 | 245 195
QPSK | 2# |250] 07 0.85 2.21 16.0 19.0 19.0 16.0

NRSG_N7 | QPSK | 3# |235] 15 0.71 184 16.0 180 | 235 16.0
QPSK | 5% |240] 15 0.71 184 24.0 19.0 19.0 19.0

QPSK | 0# |250] 07 0.85 2.21 250 | 250 | 250 | 250
NRSG_N26 oSk T 1% [245| 12 0.76 1.97 19.0 21.0 24.5 19.0
QPSK | 2# |250| 07 0.85 201 16.0 19.0 19.0 16.0

QPSK | 3# |245] 12 0.76 1.7 16.0 180 | 240 16.0
NRSG_N38 —apsk | 4# [230] 15 0.71 1.84 16.5 185 23.0 16.5
QPSK | 5% |245] 12 0.76 197 245 195 195 195

QPSK | 2# |250] 07 0.85 2.21 16.0 185 18.5 16.0

NR5G N41 | QPSK | 3# |245| 1.2 0.76 1.97 165 175 | 240 165
PC3 QPSK | 4# |230] 15 0.71 184 17.0 190 | 23.0 17.0
QPSK | 5% |245] 12 0.76 197 245 195 195 195

QPSK | 1# [230] 15 0.71 184 15.5 190 | 230 155

QPSK | 6% |250] 1.0 0.79 2.07 135 170 | 250 135
NRSG_N48 —opsk | 7# |245] 15 0.71 184 135 16.5 16.5 135
QPSK | 8% |245| 15 0.71 184 245 170 | 210 17.0

QPSK | 2# |250] 07 0.85 2.21 165 | 225 | 225 165
NR5G_N66 | QPSK | 3# |245| 12 0.76 1.97 17.0 195 | 245 17.0
QPSK | 5% |245] 1.2 0.76 197 245 | 210 | 210 | 205

QPSK | 1# |230] 15 0.71 184 16.0 195 | 230 16.0

NR5G N77 | QPSK | 6# |25.0| 1.0 0.79 2.07 15.0 165 | 250 15.0
PC3 QPSK | 7# |245| 15 0.71 184 14.0 17.0 17.0 4.0
QPSK | 8% |245| 15 0.71 184 23.0 170 | 210 17.0

QPSK | 1% |220| 15 0.71 1.84 15.0 185 | 220 15.0

NR5G N78 | QPSK | 6# |240] 15 0.71 184 14.0 160 | 240 14.0
PC2 QPSK | 7# |235] 15 0.71 184 13.0 155 15.5 13.0
QPSK | 8% |235| 15 0.71 184 22.0 155 | 200 155

QPSK | 1# |230] 15 0.71 184 16.0 195 | 230 16.0
NR5G_N78 | QPSK | 6# |25.0] 1.0 0.79 2.07 15.0 170 | 250 15.0
PC3 QPSK | 7# |245] 15 0.71 1.84 14.0 16.5 16.5 14.0
QPSK | 8% |245| 15 0.71 184 23.0 165 | 21.0 16.5

802.11b | 168 | 180 20 0.63 164 14.0 18.0 18.0 18.0

WIFI24G [802.116 | 7# [180] 20 0.63 164 12.0 16.0 16.0 16.0
802.11b | MIMO | 18.0 | 2.0 0.63 164 12.0 16.0 16.0 16.0

80211 | 6# |165| 20 0.63 164 10.0 135 13.5 145

WIFI5G | 80211 | 178 |[170] 20 0.63 164 12.0 14.0 14.0 15.0
80211 | MIMO | 165| 2.0 0.63 164 10.0 135 13.5 145

Sotoom |_DH5 | 16# [135] 20 0.63 164 135 135 13.5 135
DH5 | 7# [135] 20 0.63 164 135 135 135 135

*Pmax is used for RF tune up procedure. The maximum allowed output power is equal to Pmax + device
uncertainty.

Note:

Table 4-1: Plimit for supported technologies and bands (Plimit in EFS file)

To account for total uncertainty, SAR_design_target should be determined as:

SAR_design_target < SARregulatory_limit X 10

—total uncertainty
10
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Table4-2: Radio configurations selected for Part 2 test
Radio configurations selected for Part 2 test
Part 2 test configurations Part 1 worst-
case ratio
Test . config 1
case Test scenario Tech Band Ant DSI position Cha(r;\;lmﬁlél):req D'(Sr:ﬁ:;:e SA?R :
No. measured at
PIimit
1 LTE LTE Band 4| Ant2 | DSI4 | Back side | 20175/1732.5 | 15mm 0.437
2 LTE LTERand | Ants | DSI1 | Lefttited | 55090/3625 |  Omm 0.794
3 T'm‘f"’ary”.‘g Tx power subb NR N5 Ant0_| DSI5 | Right side | 167300/836.5 | _10mm 0.461
4 ransmission subb NR N48 Ant6_| DSI1 | Lefttilted [641666/3624.99]  Omm 0.820
5 WLAN WIFI2.4G | Ant7 | DSH_[Left cheek 6/2437 Omm 0.628
6 WLAN WIFI5G | Ant6 | DSI1 | Lefttilted 114/5570 Omm 0.636
7 Change in call WLAN WIFI5G | Ant6 | DSI1 | Lefttilted 114/5570 O0mm 0.636
8 Tech/band switch LTE LTE Band 7| Ant3 | DSI1 |Right cheek| 21100/2535 Omm 0.699
WLAN WIF12.4G | Ant7 | DSM | Left cheek 712442 Omm 0.628
9 Antenna Switch LTE LTE Band 2| Ant5 | DSI5 Bottom side[ 18900/1880 10mm 0.869
LTE LTE Band 2| Ant3 | DSI5 | Leftside | 18900/1880 10mm 0.283
10 Change In DS| LTE LTE Band 4| Ant2 | DSI1_|Left cheek | 20175/1732.5 Omm 0.809
LTE LTE Band 4] Ant2 | DSI4 [ Back side | 20175/1732.5 | 15mm 0.437
. . . LTE LTEBand 5| Ant1 | DSI1 [Left cheek | 20525/836.5 Omm 0.749
1 Time Windows Switch LTE Band _
(100-60-100) LTE 48 Ant1 | DSI1 Right cheek| 55990/3625 Omm 0.664
. Time Windows Switch LTE '-TEAga”d Ant6 | DSI1 Right cheek 55990/3625 | Omm 0.664
(60-100-60) LTE LTE Band 5| Ant1 | DSI1 [Left cheek | 20525/836.5 Omm 0.749
LTE LTE Band 5| Ant1 | DSI1 [Left cheek | 20525/836.5 Omm 0.749
13 | ENDC_SARTvs SAR2 sub6 NR N78 | Ant6 | DSI | Left tited [633334/3500.01]  Omm 0.951
14 WLAN DBS WLAN WIFI2.4G | Ant7 | DSI1_[Left cheek 6/2437 Omm 0.628
WLAN WIFI5G | Ant6 | DSI1 | Lefttilted 114/5570 Omm 0.636
15 Exposure category switch LTE LTE Band 7| Ant2 DSI1_[Right cheek| 21100/2535 Omm 0.892
(Head—Non Head) LTE LTE Band 7| Ant2 DSI4 | Back side | 21100/2535 15mm 0.306
16 Exposure category switch LTE LTEBand 7| Ant2 | DSI4 | Back side | 21100/2535 15mm 0.306
(Non Head—Head) LTE LTEBand 7| Ant2 | DSI1 [Right cheek| 21100/2535 Omm 0.892
LTE LTE Band 4] Ant2 | DSI1 [Left cheek | 20175/1732.5 Omm 0.809
17 System Continuity Test WLAN WIFI5G | Ant6 | DSI1 | Lefttilted 114/5570 Omm 0.636
BT BT 24G | Ant16 | DSH_|Left cheek 0/2402 Omm 0.529

The radio configurations used in Part 2 test for selected technologies, bands,

DSIs and antennas are listed in Table 4-2. The corresponding worst-case
radio configuration 1gSAR or 10gSAR values for selected
technology/band/DSI are extracted from Part 1 report and are listed in the last
column of Table 4-2.

Based on equations (1a) and (3a), 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
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applying the worst-case SAR obtained from the worst radio configuration in
Part 1 testing to calculate time-varying SAR exposure in equations (1a) and
(3a), the accuracy in compliance demonstration remains the same.

Based on the selection criteria described in Section 3.2, the radio
configurations for the Tx varying transmission test cases listed in Section 2
are:

1. Technologies and bands for time-varying Tx power transmission: The test
case 1-6 listed in Table 4-2 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: The test case 7 listed in
Table 4-2 are selected for performing the call drop test in conducted
power setup. The case having the lowest Pini: among all technologies
and bands.

3. Tech/band switch: The test case 8 listed in Table 4-2 is selected for
handover test from a technology/band to another technology/band, in
conducted power setup.

4. Antenna switch: The test case 9 listed in Table 4-2 is selected for
antenna switch from LTE B2 Antenna 5 to LTE B2 Antenna 3, in
conducted power setup.

5. Technologies and bands for change in DSI: The test case 10 listed in
Table 4-2 is selected for DSI switch test by establishing a call in LTE
B4 in DSI=1, and then handing over to DSI = 4 exposure scenario in
conducted power setup.

6. Technologies and bands for change in time-window: The test case 11-12
listed in Table 4-2 is selected for time window switch between 60s window
(LTE B48) and 100s window (LTE B5) in conducted power setup.

7. Technologies and bands for switch in SAR exposure: The test case 13
listed in Table 4-2 are selected for SAR exposure switching test in one of
the supported simultaneous WWAN transmission scenario, i.e., LTE +
5G NR active or LTE Inter- Band Uplink CA active, in conducted power
setup.

8. Technologies and bands for switch in SAR exposure (WLAN DBS): The test case
14 listed in Table 4-2 are selected for SAR exposure switching test in one of the
supported simultaneous WLAN transmission scenarios, i.e., DBS (WIFI 2.4G
+WIFI 5G) active in the same time window, in conducted power setup.
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9. Exposure category switch: The test case 15-16 listed in Table 4-2 is selected for
head to non-head to head exposure switch test for LTE Band 7, so this purpose,
there are two tests performed: (a) start with head exposure and switch to non-
head exposure and switch back to head exposure, and (b) start with non-head
exposure and switch to head exposure and switch back to non-head exposure.

10. System Level Compliance Continuity test (WWAN+WLAN+BT): The test case 17
listed in Table 4-2 are selected for System Level Compliance Continuity test in
one of the supported simultaneous WWAN+WLAN+BT transmission scenario.

5 Conducted Power Test Results for Sub-6 Smart Transmit
Feature Validation

5.1 Measurement setup

The Rohde & Schwarz callbox is used in this test. The test setup schematic
are shown in Figures 6-1. For single antenna measurement, one port (RF1
COM) of the callbox is connected to the RF port of the EUT using a
directional coupler. For antenna & technology switch measurement, two ports
(RF1 COM and RF3 COM) of the callbox used for signaling two different
technologies are 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 EUT corresponding to the two
antennas of interest. In both the setups, power meter is used to tap the
directional coupler for measuring the conducted output power of the EUT. For
time averaging validation test (Section 3.3.1), call drop test (Section 3.3.2),
and DSI switch test (Section 3.3.4), only RF1 COM port of the callbox is used
to communicate with the EUT. For technology/band switch measurement
(Section. 3.3.3), both RF1 COM and RF3 COM port of callbox are used to
switch from one technology communicating on RF1 COM port to another
technology communicating on RF3 COM port. All the path losses from RF
port of EUT 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:
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The Keysight UXME7515B callbox is used in this test. The test setup
schematic are shown in Figures 6-1. For single antenna measurement,
one port (RF1 COM) of the callbox is connected to the RF port of the EUT
using a directional coupler.

LTE+5G NR test setup:

The Keysight UXME7515B callbox is used in this test. If LTE conducted port
and 5G NR conducted port are same on this EUT (i.e., they share the same
antenna), therefore, low-/high-pass filter are used to separate LTE and 5G
NR signals for power meter measurement via directional couplers, as shown
in below Figure 6-1 C (Appendix F — Test Setup Photo).

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.

PC
GPIB

GPIB
Callbox Power
1 ) meter
combiner Directional coupler =T

(a)

PC
GPIB

GPIB
Callbox Power
] 2 meter
i \ ; EUT
ST Directional coupler Spliter
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(b)

GPIB
GPIB
PC ﬁ
GPIB / Sub6 NR
Power
mgiter
Callbox
High/low-
LTE sub6NR pass filter

|
| =

[ Directional coupler

Combiner = EUT

Directional coupler /~ |

Low/high-
pass filter

(c)

Figure 5-1 Conducted power measurement setup
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Figure5-2 Conducted power measurement setup for WLAN/BT Band
Test Station/PC CBoR B E
| | |
PM2 PM1 PM3
RF isolation box RF cable
GPIB/VISA
T— RF attenuator Aﬂy 2nd
MTP/
BT device

DuUT

WLAN RF Port

-

WWAN RF Port h

Figure5-3 System Level Continuity test setup

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.
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For time-varying Tx power measurement, the PC runs the 1* 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 EUT RF
port using the power meter. The commands sent to the callbox to request
power are:

e (0dBm for 100 seconds

e test sequence 1 or test sequence 2 (defined in Section 3.1 and
generated in Section 3.2.1), for 360 seconds

e 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 100ms. 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.

For call drop, technology/band/antenna switch, and DSI switch tests, after
the call is established, the callbox is set to request the EUT’s Tx power at
0dBm for 100 seconds while simultaneously starting the 2™ test script runs
at the same time to start recording the Tx power measured at EUT 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
EUT 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 EUT is at Presene level. See Section 3.3 for detailed test
procedure of call drop test, technology/band/antenna switch test and DSI
switch test.
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5.2 Plimit and Pmax measurement results

The measured Pimit for all the selected radio configurations given in
Table 4-2 are listed in below Table. Pnax was 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.

40 of 106

Table5-1: Measured Plimit and Pmax of selected radio configurations

Part 2 test configurations

Test . . Measured|Measured
case| Test scenario Tech |Band| Ant | DSI| position Cha(rmg!l)zreq D'(iir:;: e sztr:?r?x(ggri) sz:;m't(ggi) Pmax Plimit
No. 9 9 (dBm) | (dBm)
LTE
1 LTE |[Band| Ant2 |DSI4| Back side | 20175/1732.5 | 15mm 25.0 23.5 24.66 23.14
4
LTE
2 LTE |Band| Ant6 |DSI1| Left tilted 55990/3625 Omm 23.0 13.5 23.02 13.52
Time-varying Sub6 48
3 Tx power NR N5 | Ant0 |DSI5| Right side | 167300/836.5 | 10mm 25.0 24.0 25.08 23.90
transmission b6
4 S“R N48 | Ant6 |DSI1| Left tilted |641666/3624.99| Omm 25.0 13.5 25.45 14.06
5 WLAN [ 30F1 | Ant7 [DSI| Left cheek | 6/2437 omm 17.5 12.0 16.83 | 11.30
6 wiAN | P! Ant6 [Dsi| Lefttited | 1145570 | omm 17.0 10.0 19.83 | 11.04
7 Change in call | WLAN Vglc';l Ant6 |DSI1| Left tilted 114/5570 Oomm 17.0 10.0 19.83 11.04
LTE
LTE |Band | Ant3 |DSI1|Right cheek| 21100/2535 Omm 24.0 15.5 24.02 15.56
8 Tech/band 7
switch WIFI
WLAN 24G Ant7 |DSI1| Left cheek 712442 Oomm 17.5 12.0 16.83 11.30
LTE
LTE |Band | Ant5 |[DSI5|Bottom side| 18900/1880 10mm 24.5 21.5 24.58 21.52
9 | Antenna Switch L'?E
LTE |Band | Ant3 |DSI5| Leftside 18900/1880 10mm 24.5 17.5 24.05 17.01
2
LTE
LTE |Band| Ant2 |DSI1| Left cheek | 20175/1732.5 Omm 25.0 18.5 24.66 18.63
4
10 | Change In DSI TE
LTE |Band | Ant2 |DSI4| Back side | 20175/1732.5 | 15mm 25.0 23.5 24.66 23.14
4
LTE
Time Windows LTE Ba;_)nd Ant1 |DSI1| Left cheek | 20525/836.5 Oomm 24.0 18.5 24.12 17.62
11 Switch
(100-60-100) LTE
LTE |Band| Ant1 |[DSI1|Right cheek| 55990/3625 Omm 20.5 15.5 20.45 15.45
48
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LTE
Time Windows | LTE ngd Ant6 |DSI1|Right cheek| 55990/3625 | Omm 20.5 155 2045 | 15.45
12 Switch
(60-100-60) LTE
LTE |Band | Ant1|DSI1| Left cheek | 20525/836.5 | Omm 24.0 185 2412 | 17.62
5
LTE
ENDG_SAR1vs| LTE |Band|Ant1 |DSI1| Leftcheek | 20525/836.5 | Omm 24.0 185 2412 | 17.62
13 5
SAR2 —
20 | N78 | Ant6 |DSI1| Lefttited |633334/3500.01| Omm 25.0 15.0 2503 | 14.47
WLAN m’g Ant7 |DSI| Left cheek | 6/2437 omm 175 12.0 16.83 | 11.30
14 | WLAN DBS S
WLAN | ‘9! | Ant6 [DSI1| Lefttited | 1145570 | omm 17.0 10.0 19.83 | 11.04
LTE
Exposure LTE |Band | Ant2 |DSI1|Right cheek| 21100/2535 | Omm 25.0 175 24.80 | 17.06
15 category switch 7
(Head—Non LTE
Head) LTE |Band|Ant2 |DSI4| Back side | 21100/2535 | 15mm |  25.0 20.0 2480 | 1961
7
LTE
Exposure LTE |Band | Ant2 |DSI4| Back side | 21100/2535 | 15mm |  25.0 20.0 2480 | 19.61
16 category switch 7
(Non LTE
Head—Head) | LTE |Band|Ant2 |DSI1|Right cheek| 21100/2535 | Omm 25.0 175 2480 | 17.06
7
LTE
LTE |Band | Ant2 |DSI1| Left cheek | 20175/1732.5 | Omm 25.0 185 2466 | 1863
17 System WTFI
Continuity Test | WLAN | "W | Ant6 [DSI| Lefttited | 114/5570 | Omm 17.0 10.0 19.83 | 11.04
BT ZB4TG Ant16|DSI1| Left cheek | 0/2402 omm 135 135 1321 | 13.21
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5.3 Time-varying Tx power measurement results

The measurement setup is shown in Figures 5-1(a) and 5-1(c). 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 as shown in Eq. (1a) and (1b), rewritten below:

1g_or_10gSAR(t) = —pducted Txpowerl) 44 or 10gSAR _Pypie

conducted_Tx_power_Piimit
(1a)

_-— 1 " 10gSAR(t)dt
Toam Jt-Tsag 19-0T-109SAR(1)

FCC SAR limit

<1 (1b)

where, conducted_Tx_power(t), conducted_Tx_power_Plimit, and
1g_or_10gSAR_Plimit correspond to the measured instantaneous conducted Tx

power, measured conducted

Tx power at Pimit, and measured 7gSAR and 10gSAR values at Piimit
reported in Part 1 test (listed in Table 4-2 of this report as well).

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 dotted line represents the requested
power by callbox (test sequence 1 or test sequence 2), the blue curve
represents the instantaneous conducted Tx power measured using power
meter, 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 (when converted using Eq. (1a)), 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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5.31 LTE Band 4 Ant2 DSI4
Test result for test sequence 1:

Conducted Power
Tech: LTE, Band 4

30— ____avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

—— measured 100s-avg power

ety — requested TX power

25—

F
)

20+

15

10

Output power (dBm)

0= T T T T T T T T
90 140 180 240 290 340 390 440 490

Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at https://www.sgs.com/en/Terms-and-Conditions. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client's |ns|ruct|ons if any. The Company’s sole

responsibility is to its Cllent and this does not parties to a frol ising all their rights and obligations
under the This di cannot be reproduced except in full, wnhout pnor written approval of the Company. Any
d forgery or i ion of the content or appearance of this and may be

to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) laslsd and such
sample(s) are retained for 30 days only.

Attention: To check the au:henncnty of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sg:

td Ih1Wurkshan1DMuMbSewonSmnee&TedlqugyPaMhndlaanSMhmGuargdongChmn 518057  t (86-755)26012053 f (86-755)26710594 www.sgsgroup.com.cn
FE - F - RITEURHEERRN-1051S B #%:518057  t (86-755)26012083 f (86-756)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch
SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311

18

Page: 44 of 106

SAR
Tech: LTE, Band 4

1.4

1.2+

0.8

SAR (W/kg)

0.8

0.4+

0.2+

80

—— FCC SAR limit
—— calculated 100s-avg SAR

140 190 240 290 340 390 440 490
Time (s)

(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.443

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty

“\\ N ﬁ/‘( 4
@““ ,

2 __“abﬂraﬁ Iy
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Test result for test sequence 2:

Conducted Power
Tech: LTE, Band 4

30— ____ avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

—— measured 100s-avg power

254 q —— requested TX power
20+

154

104

0- T T T T T T T T
a0 140 190 240 290 340 380 440 490

Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR
Tech: LTE, Band 4

—— FCC SAR limit

1.4+

1.2+

14

0.8

SAR (W/kg)

0.6

0.4+

0.2+

—— calculated 100s-avg SAR

0

90

140 190

240

280 340 390 440 490

Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.436
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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5.3.2 LTE Band 48 Ant6 DSI1

Test result for test sequence 1:

Conducted Power
Tech: LTE, Band 48

Output power (dBm)

30— ___ avg. pwr limit corresp. to
FCC SAR limit
—— measured inst. power
25 —— measured 60s-avg power
—— requested TX power
20
15+
10+
5
0= T T T T T T T T
a0 140 190 240 290 340 390 440 490

Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
Wi/kg for 1gSAR:
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SAR
Tech: LTE, Band 48

1.6 —— FCC SAR limit

—— calculated 60s-avag SAR

14—

12+
14

0.8

0.6

SAR (W/kg)

0.4+

0.2+

0 T 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 60s-time averaged 1gSAR (green curve) 0.674
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty

Test result for test sequence 2:
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Conducted Power
Tech: LTE, Band 48

30— avg. pwr I_im_it corresp. to
FCC SAR limit
—— measured inst. power
25 —— measured 60s-avg power
— —— requested TX power
=
o
=, W ]
.
ie) 'y
Z 154
2 hl 1k il
- e b
=
o 10— | —
= L] L
= [ L
o L] — T ||
5
0—= T T T T T

90 140 190 240 290 340 390 440 490
Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR

Tech: LTE, Band 48

16 —— FCC SAR limit
—— calculated 60s-avg SAR

1.4
1.2+
14

0.8

06+ _U

SAR (W/kg)

0.4+

0.2+

0w T 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 60s-time averaged 1gSAR (green curve) 0.672

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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5.3.3 N5 Ant0 DSI5
Test result for test sequence 1:

Conducted Power
Tech: NR5G SUBG, Band n5

30— ___ avg. pwr limit corresp. to
FCC SAR limit
— measured inst. power
25 —— measured 100s-avg power
] fh\ —— reguested TX power
—

20+

154

10+

Output power (dBm)

0= T T T T T T T T
80 140 180 240 290 340 390 440 490

Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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Tech: NR5G SUBG, Band n5

—— FCC SAR limit

1.4

1.2

14

0.8+

SAR (W/kg)

0.6

0.4+

0.2+

0
a0

—— calculated 100s-avg SAR

140 190 240 290 340
Time (s)

390 440 490

(W/kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.480

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit

+ device uncertainty
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Test result for test sequence 2:

Conducted Power
Tech: NR5G SUBG, Band n>

30— ____ avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

—— measured 100s-avg power

25+ V—I‘—F —— reguested TX power
20+

15

I

10

Output power (dBm)

0= T T T T T T T T
90 140 190 240 290 340 390 440 490

Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR
Tech: NR5G SUBG, Band n5

186 — FCC SAR limit
—— calculated 100s-avg SAR
14—

1.2

0.8

SAR (W/kg)

0.6

0.4+

0.2

0- T T T T T T T T
90 140 180 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.397
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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5.3.4 N48 Ant6 DSI1
Test result for test sequence 1:

30+

25

20

Conducted Power
Tech: NR5G SUBG6, Band n48

___ avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

— measured 60s-avg power

— requested TX power

154

10+

|

0=

90

140 190 240 290 340 390 440 490
Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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Tech: NR5G SUBSG,
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Band n48

— FCC SAR limit

186

1.4

1.2

0.8+

0.6+

0.4+

0.2+

—— calculated 60s-avg SAR

90

140 190 240 290 340
Time (s)

380 440 490

(W/kg)
FCC 1gSAR limit 1.6
Max 60s-time averaged 1gSAR (green curve) 0.999

+ device uncertainty

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit

Test result for test sequence 2:
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Output power (dBm)

30+

25

20
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Conducted Power
Tech: NR5G SUBG, Band n48

____ avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power
—— measured 60s-avg power
—— requested TX power

154

10+

3

0=
80

140 190 240 290 340 390 440 490
Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR (W/kg)

Page: 58 of 106

S5AR
Tech: NR5G SUB6, Band n48

—— FCC SAR limit

16

1.4

1.2

14

0.8

0.6+

0.4+

0.2+

— calculated 60s5-avg SAR

0=
a0

140 190 240 290 340 390 440 490
Time (s)

(W/kg)
FCC 1gSAR limit 1.6
Max 60s-time averaged 1gSAR (green curve) 1.00

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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5.3.5 WIFI 2.4G Ant7 DSI1

Test result for test sequence 1:

Conducted Power
Tech: WLAN, Band 2.4GHz

30— ___ avg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

—— measured 20s5-avg power

—— requested TX power

25+

20+

e

Output power (dBm)

90 140 180 240 200 340 390 440 490
Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR (W/kg)

1.6
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SAR
Tech: WLAN, Band 2.4GHz

—— FCC SAR limit

1.4

1.2

0.8+

0.6+

0.4+

0.2+

80

—— calculated 20s5-avg SAR

140 180 240 230 340 390 440 490
Time (s)

(Wikg)
FCC 1gSAR limit 1.6
Max 30s-time averaged 1gSAR (green curve) 0.741

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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5.3.6 WIFI 5G Ant6 DSI1
Test result for test sequence 1:

Conducted Power
Tech: WLAN, Band 5GHz

30— avg. pwr limit corresp. to
FCC SAR limit
—— measured inst. power
25 —— measured 20s5-avg power
— —— requested TX power
=
o
= 20+
po—
]
2 15 I ' I
(=]
O
o
= [
2 10— g
o
=
Q
5
O_‘r‘

90 140 180 240 200 340 390 440 490
Time (s)

Above time-averaged conducted Tx power is converted/calculated into time-
averaged 1gSAR using Equation (1a) and plotted below to demonstrate that
the time-averaged 1gSAR versus time does not exceed the FCC limit of 1.6
W/kg for 1gSAR:
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SAR
Tech: WLAN, Band 5GHz

14—

1.2

0.8+

0.6+

SAR (W/kg)

0.4+

0.2+

—— FCC SAR limit
—— calculated 20s5-avg SAR

80

5.4

140 190 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 30s-time averaged 1gSAR (green curve) 0.668
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty

Change in Call Test Results

This test was measured with WIFI 5GHz, Ant6 DSI1 and with callbox requesting
maximum power. The call drop was manually performed when the EUT is
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transmitting at Presene level as shown in the plot below (dotted black region). The
measurement setup is shown in Figure 6
1. The detailed test procedure is described in

Section 3.3.2. Call drop test result:

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power kept the
same Presene level of WIFI 5GHz after the call was re-established:

Conducted Power
Tech: WLAN, Band 5GHz

30 ____ avag. pwr limit corresp. to
FCC SAR limit
—— measured inst. power

25 | —— measured 20s5-avg power
20 -
15 i ’l Il l J ] L l
10~ g b

5— I| JI

00— T \ : T T T

90 140 \ 190 240 290 340

Time (s)

Plot Notes: The conducted power plot shows expected Tx transition.

Plot 2: Above time-averaged conducted Tx power is converted/calculated
into time- averaged 1gSAR using Equation (1a) and plotted below to
demonstrate that the time- averaged 1gSAR versus time does not exceed
the FCC limit of 1.6 W/kg for 1gSAR:
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SAR Call Drop
Tech: WLAN, Band 5GHz

16 — SAR limit
20s avg. SAR Call 1
14 — 30s avg. SAR Call 2

—— total 30s-avg SAR

o

0.8+

0.6

EUT SAR (W/kg)

04+

0.2+

D —i T T T T T
90 140 190 240 290 340
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 30s-time averaged 1gSAR (green curve) 0.681
Validated: The test result validated the continuity of power limiting in change in call scenario.
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5.5 Change in technology/band test results

This test was conducted with callbox requesting maximum power, and with
technology switch from LTE Band 7 Ant1 DSI1 Switch to WIFI 2.4G Ant7 DSI1.
Following procedure and using the measurement setup shown in Figure 7-1(a)
and (c), the technology/band switch was performed when the EUT is
transmitting at Preserve level as shown in the plot below (dotted black region).

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power
changed from LTE Band 7, Preserve level to WIFI 2.4G

Conducted Power
Tech: WLAN, Band 2.4GHz / Tech: LTE, Band 7
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Plot 2: All the time-averaged conducted Tx power measurement results were
converted into time-averaged normalized SAR values, and plotted below to
demonstrate that the time-averaged normalized exposure versus time does not
exceed the normalized limit of 1.0:
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Total Normalized Time-averaged RF Exposure
Tech: WLAN, Band 2.4GHz / Tech: LTE, Band 7

1 —— norm. limit
norm. 30s avg. SAR WLAN_2.4GHz
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—— norm. 30/100s-avg SAR
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Normalized Exposure Ratio limit 1.0
Max total time averaged normalized Exposure Ratio (green curve) 0.413
Validated: The test result validated the continuity of power limiting in technology/band switch
scenario.

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at - Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of (hls document is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Cllenl’s instructions, if any. The Company’s sole

responsibility is to its Cllent and this d does not parties to a frol ising all their rights and obligations
under the This di cannot be reproduced except in full, wnhout prlor written approval of the Company. Any
ized ion, forgery or if ion of the content or appearance of this and ma;

y be
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only lo the sample(s) lasled and such
sample(s) are retained for 30 days only.
Attention: To check the au:henncny of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sg

.S Worshop, 10, M Stin, Smnee&MqugyPam Nanshen i, Sherhen, Guanglong Chira 518057 ¢ (86-755) 26012053  f (86-755) 26710504  www.sgsgroup.com.cn
B RIFELURHEETRI-1051S B #h%:518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch
SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311

5.6

Page: 67 of 106

Change in DSI test results

This test was conducted with callbox requesting maximum power, and with DSI
switch from LTE Band 4 Ant2 DSI1 to LTE Band 4 Ant2 DSI4. Following
procedure detailed in Section 3.3.4 using the measurement setup shown in
Figure 5-1(a) and (c), the DSI switch was performed when the EUT is transmitting
at Presenve level as shown in the plot below (dotted black circle).

Test result for change in DSI:

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power
changed when DSI=1 to DSI = 4.

Conducted Power
Tech: LTE, Band 4

30+ —— measured inst. power
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Plot 2: All the time-averaged conducted Tx power measurement results were
converted into time-averaged normalized SAR values using Equation (6a), (6b)
and (6c¢), and plotted below to demonstrate that the time-averaged normalized
Exposure versus time does not exceed the FCC limit of 1 unit.
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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 4
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— norm. 100s avg. SAR LTE_4_afterswitch
—— norm. 100/100s-avg SAR

90

140 190 240 290 340
Time (s)
Exposure Ratio
FCC normalized Exposure Ratio limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.41
\Validated: The test result validated the continuity of power limiting in DSI switch scenario.
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5.7 Change in antenna switch test results

This test was conducted with callbox requesting maximum power, and with
Antenna switch from LTE Band 2 Ant5 DSI5 to LTE Band 2 Ant3 DSIS.
Following procedure detailed before using the measurement setup shown in
Figure 5-1(a), the Antenna switch was performed when the EUT is transmitting
at Preserve level as shown in the plot below (dotted black circle).

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power
changed when Ant 5 switches to Ant 3.
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Plot 2: All the time-averaged conducted Tx power measurement results
were converted into time-averaged normalized SAR values and plotted
below to demonstrate that the time-averaged normalized Exposure versus
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time does not exceed the limit of 1 unit.

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 2
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Validated
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5.8 Change in Time window

5.8.1 Test case 1: transition from LTE B5 to LTE B48 (i.e., 100s to 60s), then
back to LTE B5
Test result for change in time-window (from 100s to 60s to 100s):

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power

changed

when LTE B5 switches to LTE B48 (~245 seconds timestamp) and switches back

to LTE B5 (~330 seconds timestamp): switch measurement is performed with the

EUT in various SAR exposure scenarios.

Conducted Power
Tech: LTE, Band 5 / Tech: LTE, Band 48
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Plot Notes: The conducted power plot shows expected transitions in Tx power
at ~245

seconds (100s-to-60s transition) and at ~330 seconds (60s-to-100s transition) in
order to

maintain total time-averaged RF exposure compliance across time windows, as
show in next
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Plot 2: All the conducted Tx power measurement results were converted into
time-averaged

normalized SAR values using Equation (6a), (6b) and (6¢), and plotted below to

demonstrate that the time-averaged normalized SAR versus time does not
exceed the FCC

limit of 1 unit. Equation (6a) is used to convert the Tx power of device to obtain
100s averaged normalized SAR in LTE B5 as shown in black curve. Similarly,

equation (6b) isused to obtain 60s-averaged normalized SAR in LTE B48 as
shown in orange curve.

Equation (6¢) is used to obtain total time-averaged normalized SAR as shown in
green

curve (i.e., sum of black and orange curves)

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 5 / Tech: LTE, Band 48
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FCC normalized Exposure Ratio limit 1.0
Max time averaged normalized Exposure Ratio (green curve) 0.558
Validated
Plot Notes:
Maximum power is requested by callbox for the entire duration of the test,

with

tech/band switches from 100s-to-60s window at ~245s time stamp, and
from 60s-to-100s window at ~310s time stamp. Smart Transmit controls
the Tx power during these time window switches to ensure total time-
averaged RF exposure, i.e., sum of black and orange curves given by
equation (6¢), is always compliant. In time-window switch test, at all times
the total time averaged normalized RF exposure (green curve) should not
exceed normalized SAR_design_target +1.5dB device uncertainty. In this
test, with a maximum normalized SAR of 0.558 being < 0.623(=0.71/1.6

+1.5dB device uncertainty), the above test result validated the continuity
of power limiting in time-window switch scenario.
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5.8.2 Test case 1: transition from LTE B48 to LTE B5 (i.e., 60s to 100s), then
back to LTE B48
Test result for change in time-window (from 60s to 100s to 60s):

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power

changed

when LTE B48 switches to LTE B5 (~185 seconds timestamp) and switches back

to LTE B48 (~290 seconds timestamp): switch measurement is performed with

the EUT in various SAR exposure scenarios.

Conducted Power
Tech: LTE, Band 48 / Tech: LTE, Band 5

30— —— Tech/Band1 conducted power
___ Tech/Bandl 60s-avg conducted
power
__ Tech/Band1l avg conducted
25 power limit
TR —— Tech/Band2 conducted power
CED Tech/Band2 100s-avg conducted
- 204 n power
— ] ___ Tech/Band2 avg conducted
— power limit
= L
5 15
j=
e
2 10
=
=
=)
5
0= T T T T T T T T T T 1
0 40 a0 120 160 200 240 280 320 360 400 440

Time (s)

Plot Notes: The conducted power plot shows expected transitions in Tx power at
~245

seconds (60s-to-100s transition) and at ~290 seconds (100s-to-60s transition)
in order to

maintain total time-averaged RF exposure compliance across time windows, as
show in next
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Plot 2: All the conducted Tx power measurement results were converted into
time-averaged

normalized SAR values using Equation (6a), (6b) and (6¢), and plotted below to

demonstrate that the time-averaged normalized SAR versus time does not
exceed the FCC

limit of 1 unit. Equation (6a) is used to convert the Tx power of device to obtain
60s averaged normalized SAR in LTE B48 as shown in black curve. Similarly,
equation (6b) isused to obtain 100s-averaged normalized SAR in LTE B5 as
shown in orange curve.

Equation (6¢) is used to obtain total time-averaged normalized SAR as shown in
green

curve (i.e., sum of black and orange curves)

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 48 / Tech: LTE, Band 5

1 — norm. 60s-avg SAR
norm. 100s-avg SAR
- total norm. time-avg RF exp
— normm. limit
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g 01+
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=
(=]
=
007 -+———r——
0 40 80 120 160 200 240 280 320 360 400 440
20 60 100 740 180 220 260 300 340 380 420
Time (s)
Exposure Ratio
FCC normalized Exposure Ratio limit 1.0
Max time averaged normalized Exposure Ratio (green curve) 0.547
Validated
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Plot Notes:

Maximum power is requested by callbox for the entire duration of the test,
with

tech/band switches from 1 60s-t0-100s window at ~185s time stamp, and
from 100s-t0-60s window at ~290s time stamp. Smart Transmit controls
the Tx power during these time-window switches to ensure total time-
averaged RF exposure, i.e., sum of black and orange curves given by
equation (6c¢), is always compliant. In time-window switch test, at all times
the total time averaged normalized RF exposure (green curve) should not
exceed normalized SAR_design_target +1.5dB device uncertainty. In this
test, with a maximum normalized SAR of 0.391 being < 0.547(=0.71/1.6

+1.5dB device uncertainty), the above test result validated the continuity
of power limiting in time-window switch scenario.
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5.9 Switch in SAR exposure test results (EN-DC Combination)
This test was conducted with callbox requesting maximum power, and with the EUT
in LTE Band 5 + Sub6 NR Band 78 call. The SAR exposure switch measurement is
performed with the EUT in various SAR exposure scenarios.

LTE and SuboNR Instantaneous and Time-averaged TX Power
Tech: LTE, Band 5 / Tech: NR5G SUB6, Band n78

30— —— LTE inst. conducted power

—— LTE 100s-avg. conducted power

___ LTE avg pwr limit corresp.

25 to FCC SAR limit

—— Sub&MR inst. conducted power
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= 20 ___ Sub6NR avg pwr limit corresp.
o ]] Jl “ g !& to FCC SAR limit
= 45 l I l
-
o '\
z -
g 10+

5
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Time (s)

Plot 2: All the conducted Tx power measurement results were converted
into time-averaged normalized SAR values and plotted below to
demonstrate that the time-averaged normalized SAR versus time does not
exceed the limit of 1 unit. Equation is used to convert the LTE Tx power of
device to obtain 100s-averaged normalized SAR in LTE B5 as shown in
black curve. Similarly, equation is used to obtain 60s-averaged normalized
SAR in Sub6 NR n78 as shown in orange curve. Equation 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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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 5 / Tech: NR5G SUB6, Band n78
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Exposure Ratio
FCC normalized Exposure Ratio limit 1.0
Max time averaged normalized Exposure Ratio (green curve) 0.598
Validated

The above test result validated the continuity of power limiting in SAR exposure switch scenario.

Plot Notes:

Device starts predominantly in 5G NR SAR exposure scenario between 0s and 120s, and in
LTE SAR + 5G NR SAR exposure scenario between 120s and 240s, and in predominantly
in LTE SAR exposure scenario after t=240s. Here, Smart Transmit allocates a maximum of
100% of exposure margin (based on reserve margin setting) for 5G NR. This corresponds
to a normalized 1gSAR exposure value = 0.597 W/kg measured SAR at 5G NR Plimit /
1.6W/kg limit = 0.594+ “+1.5dB~ -1.5dB” device related uncertainty (see orange curve
between 0s~120s). For predominantly LTE SAR exposure scenario, maximum normalized
19SAR exposure should correspond to 100% exposure margin = 0.414W/kg measured
SAR at LTE Plimit /1.6W/kg limit = 0.468+ “+1.2dB~ -1.2dB” device related uncertainty (see
black curve after t = 240s). Additionally, in SAR exposure switch test, at all times the total
time- averaged normalized RF exposure (green curve) should not exceed normalized

SAR _design_target +1.2dB device uncertainty. In this test, with a maximum normalized
SAR
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of 0.598 being < 0.703 (=0.71/1.6 +1.2dB device uncertainty), the above test result
validated the continuity of power limiting in SAR exposure switch scenario.

5.10 Switch in SAR exposure (WLAN DBS) test results (2.4GHz
+ 5GHz)

This test was conducted with callbox requesting maximum power, and with the EUT in WIFI 2.4G + WIFI
5G call. Following procedure detailed in Section 3.3.6, the SAR exposure switch measurement is performed
with the EUT in various SAR exposure scenarios.

Instantaneous and Time-averaged TX Power
Tech: WLAN, Band 2.4GHz [/ Tech: WLAN, Band 5GHz

30— _ WLAN_2.4GHz inst. conducted
power
_ WLAN_2.4GHz 30s-avg. conducted
25 _| power
_ WLAN_2.4GHz avg pwr limit

corresp. to FCC SAR limit
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— —

= 20 power

fra) WLAN_5GHz 30s-ava. conducted

- power

ek 154 ¥ L ___ WLAN_5GHz avg pwr limit corresp.

o | 1 IS W R ta FCC SAR limit

£

Q10 el o v ik

1
5
0_(|‘ T T T T T T T T T T T T 1
0 60 120 180 240 300 360
30 90 150 210 270 330 380
Time (s)

Plot: All the conducted Tx power measurement results were converted into time- averaged normalized SAR
values using Equation (6a), (6b) and (6c), and plotted below to demonstrate that the normalized time-
averaged RF exposure does not exceed the FCC limit of 1.0. Equation (6a) is used to convert the WLAN Tx
power of device to obtain 30s- averaged normalized SAR in WIFI 5G as shown in black curve.

Similarly, equation (6b) is used to obtain 30s-averaged normalized SAR in WIFI 2.4G as shown in orange
curve. Equation (6¢) 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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Total Normalized Time-averaged RF Exposure
Tech: WLAN, Band 2.4GHz / Tech: WLAN, Band 5GHz
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5.11 Exposure Category Switch Test results
In case of head to non-head to head exposure switch test for LTE Band 7, first DST in section 3.3.8 test
procedure refers to head DSI and 'second DST refers to non-head DSI. Similarly, in case of non-head to
head to non-head exposure switch test, first DST in section 3.3.8 test procedure refers to non-head DSI
and 'second DST refers to head DSI.
The validation criteria is, at all times, the time-averaged normalized exposure versus time shall not
exceed the normalized limit of 1.0 for both first & second DSls (i.e., both head exposure category and
non-head exposure category).
Test case 1: For head to non-head to head exposure switch test, the time-averaged normalized RF
exposure in head exposure DSI (orange curve) did not exceed normalized limit of 1.0 at all times.

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 7
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Max time averaged normalized Exposure Ratio (green curve) 0.564
Validated

Validating the exposure continuity when switching between head exposure and non-head exposure categories.
Test case 2: For non-head to head to non-head exposure switch test, the time-averaged normalized RF
exposure in head exposure DSI (orange curve) did not exceed normalized limit of 1.0 at all times.
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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 7
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Validating the exposure continuity when switching between head exposure and non-head exposure categories.
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5.12 System level compliance continuity test results

This test was conducted with callbox requesting maximum power, and with the EUT in LTE Band 4 +WIFI 5G
+Bluetooth call. Following procedure detailed in Section 3.3.9, the System level compliance continuity
measurement is performed with the EUT in demonstrate compliance continuity across technologies, i.e., across
WWAN, WLAN, BT, etc.

Plot Notes: All the conducted Tx power measurement results were converted into time- averaged normalized
SAR values using Equation (6a), (6b) and (6¢), and plotted below to demonstrate that the normalized time-
averaged RF exposure does not exceed the FCC limit of 1.0. Equation (6a) is used to convert the
Tech/Band/Ant/DSI Tx power of device to obtain 100s-averaged normalized SAR in LTE Band 4 as shown in
black curve.

Similarly, equation (6b) is used to obtain 30s-averaged normalized SAR in WIFI 5G as shown in orange curve.
Similarly, equation (6b) is used to obtain 100s- averaged normalized SAR in Bluetooth as shown in blue curve.
Equation (6¢) is used to obtain total time-averaged normalized SAR as shown in green curve (i.e., sum of black,
orange and blue curves).

Total Normalized Time-averaged RF Exposure
Tech: WLAN, Band 5GHz / Tech: LTE, Band 4 / Tech: BT

1 — norm.100s.5ub& WWAN_4.5AR
norm.30s.WLAN_5GHz.SAR
— norm.100s.BT.5AR
—— total norm. time-avg RF exp
ot —— norm. limit
§ /L’_/‘-\_/
O
=
<}
= 014
N
=
=
(=]
=
ool
0 100 200 300 400 500 600 700 800 900
50 150 250 350 450 550 650 750 850 8950
Time (s)
Exposure Ratio
FCC normalized Exposure Ratio limit 1.0
Max time averaged normalized Exposure Ratio (green curve) 0.918

Validated

In this test, the total time-averaged normalized RF exposure (green curve) did not exceed normalized of limit of
1.0 at all times, the above test result validated the total RF exposure compliance in system level compliance
continuity test scenario.
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6 SAR Test Results for Sub-6 Smart Transmit
Feature Validation

6.1 Measurement setup
The measurement setup in Figure 5-1 is similar to normal SAR
measurements. 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 EUT to follow TPC command sent from the
callbox wirelessly, the “path loss” between callbox antenna and the EUT
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 5G 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 5G NR link.

The EUT is placed in worst-case position according to Table 4-2.

6.2 SAR measurement results for time-varying Tx power
transmission scenario

Following Section 3.4 procedure, time-averaged SAR measurements are
conducted using EX3DV4 probe at peak location of area scan over 500 seconds.
cDASY6 or cDASY8 system verification for SAR measurement is provided in
Appendix D, and the associated SPEAG certificates are attached in Appendix E.

SAR probe integration times depend on the communication signal being tested.
Integration times used by SPEAG for their probe calibrations can be
downloaded from here (integration time is listed on the bottom of the first page
for each tech):

https://www.speag.com/assets/downloads/services/cs/UIDSummary171205.pdf

Since the sampling rate used by cDASY6/8 for pointSAR measurements is not
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in user control, the number of points in 100s or 60s interval is determined from
the scan duration setting in cDASY®6/8 time-average pointSAR measurement by
(100s or 60s / cDASY6/8_scan_duration * total number of pointSAR values
recorded). Running average is performed over these number of points in excel
spreadsheet to obtain 100s-/60s-averaged pointSAR.

Following Section 3.4, for each of selected technology/band (listed in Table 5-2):

11. With Reserve_power_margin set to 0 dB, area scan is performed at Piimi,
and time- averaged pointSAR measurements are conducted to
determine the pointSAR at Pimi: at peak location, denoted as
pointSARp/,-m,-,.

12. With Reserve_power_margin set to actual (intended) value, two more
time-averaged pointSAR measurements are performed at the same
peak location for test sequences 1 and 2.

To demonstrate compliance, all the pointSAR measurement results were
converted into 1gSAR or 10gSAR values by using Equation (3a), rewritten
below:

1g_or_10gSAR(t) = pointSAR(t)

pointSAR_Piimir

* 1g_0r_10gSAR_Pjiit (3a)

where, pointSAR(t), pointSAR_Plimit, and 1g_or_10gSAR_Plimit correspond to the
measured instantaneous point SAR, measured point SAR at Plimit from above step 1 and
2, and measured 1gSAR or 10gSAR values at Plimit obtained from Part 1 report and listed
in Table measured 1gSAR or 10gSAR values at Pjni: obtained from Part 1 report and listed
in Table 4-2 in Section 4.1 of this report.
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6.2.1 LTE B4 ANT2 DSI4

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: LTE, Band 4

18+ —— FCC SAR limit
—— calculated 100s-avg SAR

0.8+

SAR (W/kg)

0.6

04+
0.2+

0-¢ T 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) 0.401
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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SAR test results for test sequence 2:

SAR (Test Sequence 2)
Tech: LTE, Band 4

1.8 —— FCC SAR limit
—— calculated 100s-avg SAR
1.6
1.4+
— 1.2
j=1]
=
— 14
=
o 038
<C
7] 0.6
0.4+
0.2
00— T 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) 0.383
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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6.2.2 LTE B48 ANT6 DSI1

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: LTE, Band 48

1.8

88 of 106

1.6

14

1.2+

0.8

SAR (W/kg)

0.6

0.4+

0.2

0= T T T T T T
90 140 190 240 290 340 390

Time (s)

440 490

—— FCC SAR limit
—— calculated 60s-avg SAR

(Wrkg)

FCC 1gSAR limit

1.6

Max 60s-time averaged 1gSAR (green curve)

0.747

Validated: Max time averaged SAR (green curve) does not exceed
+ device uncertainty

measured SAR at Plimit
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SAR test results for test sequence 2:

SAR (Test Sequence 2)
Tech: LTE, Band 48

1.8 —— FCC SAR limit
—— calculated 60s-avg SAR
16
1.4+
— 124
L=
=
T 1
=
o 08
<
[%)] 064
04+
0.2
0= T 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 60s-time averaged 1gSAR (green curve) 0.797
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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6.2.3 NR N5 ANTO DSI5

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: NRSUBG6SA, Band 5

18- —— FCC SAR limit
—— calculated 100s-avg SAR

16

14
12
‘]_

0.8

SAR (W/kg)

0.6

0.4+

0.2 4

02 T 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) 0.459

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty

SAR test results for test sequence 2:
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SAR (Test Sequence 2)
Tech: NRSUB6SA, Band 5

18- —— FCC SAR limit
—— calculated 100s-avg SAR
16
1.4
— 124
o
=
e 1
=
L
e 084
<L
w 0.6
04+
0.2
00— T 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) 0.422
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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6.2.4 NR N48 ANT6 DSI1

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: NRSUBGSA, Band 48

18— —— FCC SAR limit
—— calculated 60s-avg SAR

0.8+

SAR (W/kg)

0.6

0.4+
0.2+

90 140 190 240 290 340 390 440 490
Time (s)

(W/kg)
FCC 1gSAR limit 16

Max 60s-time averaged 1gSAR (green curve) 0.746
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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SAR test results for test sequence 2:

SAR (Test Sequence 2)
Tech: NRSUBGSA, Band 48

1.8 —— FCC SAR limit
—— calculated 60s-avg SAR
16
144
—_ 1.2+
=]
=
— 14
£
o 08—
=L
[9p] 064
04+
0.2+
0 - T T T T T T T T
90 140 190 240 290 340 390 440 480
Time (s)
(W/kg)
FCC 1gSAR limit 1.6
Max 60s-time averaged 1gSAR (green curve) 0.753
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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6.2.5 WIFI2.4G ANT7 DSI1

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: WLAN, Band 2.4G

1:8:= —— FCC SAR limit
—— calculated 30s-avg SAR
16
14—
—~ 124
=
=
T~ ‘] —
Z
o 0.8
<
N 06
0.4 o e
0.2
0+ T T T T T T T
90 140 190 240 290 340 390 440
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 30s-time averaged 1gSAR (green curve) 0.411
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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6.2.6 WIFI 5G ANT6 DSI1

SAR test results for test sequence 1:

SAR (Test Sequence 1)
Tech: WLAN, Band 5G

18- —— FCC SAR limit
—— calculated 20s-avg SAR
16
1.4
—~ 124
o
s
- 14
Z
e 084
<
[0)] 06
0.4
0.2
0 T T T T T T T T
90 140 180 240 290 340 390 440 490
Time (s)
(Wikg)
FCC 1gSAR limit 1.6
Max 30s-time averaged 1gSAR (green curve) 0.792
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Plimit
+ device uncertainty
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7 Conclusions

Qualcomm Smart Transmit feature employed has been validated through
the conducted/radiated power measurement, as well as SAR
measurement.

As demonstrated in this report, the power limiting enforcement is effective and the
total normalized time-averaged RF exposure does not exceed 1.0 for all the

transmission scenarios described in Section 2. Therefore, the EUT complies with
FCC RF exposure requirement.
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8 Test Equipment List
Test Platform SPEAG DASY Professional
Description SAR Test System
Software Reference cDASY8 V16.2.4.2524
Hardware Reference
. Calibration DI Gk
Equipment Manufacturer Model Inventory No. D of
ate . .
calibration
X DAE SPEAG DAE4ip SZ-WSR-M-074 2024/8/8 2025/8/7
X E-Field Probe SPEAG EX3DV4 SZ-WSR-M-027 2024/7117 2025/7/16
X Validation Kits SPEAG D835V2 SZ-WSR-M-033 2022/11/02 2025/11/01
X Validation Kits SPEAG D1750V2 SZ-WSR-M-035 2022/06/17 | 2025/06/16
X Validation Kits SPEAG D2450V2 SZ-WSR-M-039 2022/11/02 2025/11/01
X Validation Kits SPEAG D3700V2 SZ-WSR-M-042 2022/09/15 | 2025/09/14
X Validation Kits SPEAG D5GHzV2 SZ-WSR-M-046 2022/11/01 2025/10/31
X Dielectric SPEAG | DAKS-35 | SZ-WSR-M-053 | 2024/06/26 | 2025/06/25
parameter probes
Vector Network
Analyzer and DAKS_VNA
X Vector SPEAG R140 SZ-WSR-M-054 2024/06/26 | 2025/06/25
Reflectometer
Universal Radio
Y Communication R&S CMW500 SZ-WRG-M-033 2024/1/30 2025/1/29
Tester
x| VM ;,’Y;rt?c')?;s Test | Keysight E7515B SZ-WSR-M-086 2024/8/17 | 2025/8/16
X Power Sensor R&S NRP8S SZ-WSR-M-024 2023/12/21 2024/12/20
X Power Sensor R&S NRP8S SZ-WSR-M-025 2023/12/21 2024/12/20
X RF Coupler Narda 4216-10 SZ-WSR-A-008 NCR NCR
X RF Coupler Narda 4216-10 SZ-WSR-A-009 NCR NCR
x| RF Bé‘?dﬁgtr'ona' Agilent 86%%%51' SZ-WSR-A-004 NCR NCR
Xl | Signal Generator Agilent N5171B SZ-WSR-M-006 2024/01/30 | 2025/01/29
X Preamplifier Mini-Circuits ZHL-42W SZ-WSR-A-001 NCR NCR
Compliance
X Preamplifier Directions AMP28-3W SZ-WSR-A-002 NCR NCR
Systems Inc.
X Power Meter Agilent E4416A SZ-WSR-M-007 2024/01/30 | 2025/01/29
X Power Sensor Agilent 8481H SZ-WSR-M-008 2024/01/30 | 2025/01/29
X Power Sensor R&S NRP-Z92 SZ-WSR-M-009 2024/01/30 | 2025/01/29
X Attenuator SHX TS2-3dB SZ-WSR-A-012 NCR NCR
Speed reading Zhengzhou
X th Boyang TP3001 SZ-WSR-M-014 2024/05/30 | 2025/05/29
ermometer Instrument
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[XI| Temperature | MingGao | T809 | SZ-WSR-M-015 | 2024/05/30 | 2025/05/29 |
Note: All the equipment are within the valid period when the tests are performed. NCR=Not Calibration Require.
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Appendix A. Test Sequences

1. Test sequence is generated based on below parameters of the EUT:
Measured maximum power (Prmax)
b. Measured Tx_power_at SAR design_target (Piimit)
c. Reserve power _margin (dB)
e Preserve (dBm) = measured Pimit (dBm) — Reserve_power_margin (dB)
d. SAR time_window (100s for FCC)
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 =
Prax; 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 Pjmit for this test. The Test sequence 1 waveform is shown

below:
power vs time
o

—_— =l

&
aE
= ot
[ak]
=
=
- 15 b
=
— I:'Iimi‘t

20 Preserve
Test sequence 1
1 1 1 1 I
u] a0 100 150 200 250 SDD 350

timeisec)
Figure 0-1 Test sequence 1 waveform
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3. Test Sequence 2 Waveform:

Based on the parameters in A-1, the Test Sequence 2 is generated as
described in Table 10-1, 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:

Table 0-1 Test Sequence 2

Time duration (seconds) dB relative to Pjimit Or Preserve

15 Preserve — 2

20 Plimit

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

20 Prmax

15 Piimit

15 Preserve — 5

20 Pmax

10 Preserve — 3

15 Plimit

10 Preserve — 4

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

15 Plimit

10 Preserve — 3

20 Prmax

15 Preserve — 5

15 Piimit

20 Prmax

10 Preserve — 6

20 (Puimit + 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 as below.

under the

Unless otherwise agreed in writing, this document is issued by the Company subject to Its General Conditions of Service printed overleaf,
available on request or accessible at
indemnification and jurisdiction issues defined therein. Any holder of (hls documem is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company’s sole
responsibility is to ns Cllent and thls

Attention is drawn to the limitation of liability,

does not parties to a ion from exercising all their rights and obligations

cannot be reproduced except in full, without prior written approval of the Company. Any

forgery or
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) lssled and such
sample(s) are retained for 30 days only.

Attention: To check the uulhen(lcny of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.c:

fd mlwmshupumu»msmmnesreu|m|ugyvamsnammsmmsmgdongchma 518057  t (86-755)26012053 f (86-755)26710504 www.sgsgroup.com.cn
FE T F - RITELURHEERR-1051S B #5:518057  t (86-755)26012083 f (86-756)26710594  sgs.china@sgs.com
|

ion of the content or appearance of this di is and may be

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01 Rev. A/0 May15,2023 Report No.: SZCR240900349311
Page: 101 of 106

poweer vs time
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Appendix B. Test Procedures for 5G NR + LTE Radio

Appendix B provides the test procedures for validating Qualcomm Smart
Transmit feature for LTE + 5G NR non-standalone (NSA) mode transmission
scenario, where sub- 6GHz LTE link acts as an anchor.

Time-varying Tx power test for 5G NR in NSA mode

Follows Section 3.2.1 to select test configurations for time-varying test. This
test is performed with two pre-defined test sequences (described in Section
3.1) applied to 5G NR (with LTE on all-down bits or low power for the entire
test after establishing the LTE+5G NR call with the callbox). Follow the test
procedures described in Section 3.3.1 to demonstrate the effectiveness of
power limiting enforcement and that the time averaged Tx power of 5G NR
when converted into 1gSAR values does not exceed the regulatory limit at
all times (see Eq. (1a) and (1b)). 5G NR response to test sequence1 and
test sequence2 will be similar to other technologies (say, LTE), and are
shown in Sections 6.3.7 and 6.3.8.

Switch in SAR exposure between LTE vs. 5G NR during transmission

This test is to demonstrate that Smart Transmit feature accurately accounts
for switching in exposures among SAR for LTE radio only, SAR from both
LTE radio and 5G NR, and SAR from 5G NR only scenarios, and ensures
total time-averaged RF exposure compliance with FCC limit.

Test procedure:

1. Measure conducted Tx power corresponding to Pimi: for LTE and 5G NR
in selected band. Test condition to measure conducted Plimi is:

o Establish device in call with the callbox for LTE in desired band.
Measure conducted Tx power corresponding to LTE Pjimit with Smart
Transmit enabled and Reserve power_margin set to 0 dB, callbox
set to request maximum power.

o Repeat above step to measure conducted Tx power corresponding to
5G NR Py If testing LTE+5G NR in non-standalone mode, then
establish LTE+5G NR call with callbox and request all down bits for
radio1 LTE. In this scenario, with callbox requesting maximum power
from 5G NR, measured conducted Tx power corresponds to radio2
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Pinit (as radio1 LTE is at all-down bits)

2. Set Reserve_power_margin to actual (intended) value with EUT setup for
LTE + 5G NR call. First, establish LTE connection in all-up bits with the
callbox, and then 5G NR connection is added with callbox requesting UE
to transmit at maximum power in 5G NR. As soon as the 5G NR
connection is established, request all-down bits on LTE link (otherwise,
5G NR will not have sufficient RF exposure margin to sustain the call
with LTE in all-up bits). Continue LTE (all-down bits)+5G NR transmission
for

more than one time-window duration to test predominantly 5G NR SAR
exposure scenario (as SAR exposure is negligible from all-down bits in
LTE). After at least one time-window, request LTE to go all-up bits to test
LTE SAR and 5G NR SAR exposure scenario. After at least one more
time-window, drop (or request all-down bits) 5G NR transmission to test
predominantly LTE SAR exposure scenario.

Continue the test for at least one more time-window. Record the
conducted Tx powers for both LTE and 5G NR for the entire duration of
this test.

3. Once the measurement is done, extract instantaneous Tx power versus
time for both LTE and 5G NR links. Similar to technology/band switch
test in Section 3.3.3,
convert the conducted Tx power for both these radios into 1gSAR value
(see Eq. (6a) and (6b)) using corresponding technology/band Pjim
measured in Step 1, and then perform 100s running average to determine
time-averaged 1gSAR versus time as illustrated in Figure 3-1.

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
(b) corresponding regulatory 1gSARjimit of 1.6W/kg.

The validation criteria is, at all times, the time-averaged 1gSAR versus time
shall not exceed the regulatory 7gSARjmi: of 1.6W/kg.
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Appendix C. cDASY8 System Verification

1 The system to be used for SAR measurement
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2 SAR system verification and validation
Tissue Verification

Report No.: SZCR240900349311

The following tissue formulations are provided for reference only as some of the
parameters have not been thoroughly verified. The composition of ingredients may
be modified accordingly to achieve the desired target tissue parameters required for
routine SAR evaluation.

The composition of the brain tissue simulating liquid is:

Broad-band head SPEAG Product Frequency range (MHz) Main
. . . Ingredients
tissue simulating
liquids HBBL600-10000V6 600 - 10000 Water, Oil
<Tissue Check Results>
Measurement for Tissue Simulate Liquid
. Measured n . 5 Deviation Liquid
T_;_ssu.;e Frequency Measured Tissue Target Tissue (£5%) (Within £5% ) Temp. Test Date
yp (MHz) £ o(S/m) £ o(Sim) € o(Sim) ()
835 Head 835 42.600 0.906 41.50 0.90 2.65% 0.67% 22.3 2024/10/22
1750 Head 1750 39.200 1.340 40.10 1.37 -2.24% -2.19% 22.4 2024/10/23
2450 Head 2450 40.300 1.810 39.20 1.80 2.81% 0.56% 22.3 2024/10/25
3700 Head 3700 37.200 3.070 37.70 3.12 -1.33% -1.60% 22.2 2024/10/24
5600 Head 5600 35.800 5.240 35.50 5.07 0.85% 3.35% 22.3 2024/10/26
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Comparing to the original SAR value provided by SPEAG, the verification data should
be within its specification of 10 %. Below table shows the target SAR and measured
SAR after normalized to 1W input power. The table below indicates the system
performance check can meet the variation criterion and the plots can be referred to
Part2 Appendix D.

<System Verification Results>

Measured | Measured
MeasuredMeasured SAR SAR Target SAR|Target SAR Deviation
SAR SAR normalized(normalized (Within £10%) Liquid
Validation Kit 250mW | 250mW |(normalized|(normalized| to 1W) to 1W) = Temp. | Test Date
to 1W) to 1W) (C)
10g 1- 10-
1g (W/kg) (Wikg) 1g (W/kg) | 10g (W/kg) | 1-g(W/kg) |10-g(W/kg) g(Wikg)| g(Wikg)
D835V2 Head 2.51 1.66 10.04 6.64 9.53 6.29 5.35% | 5.56% | 22.3 | 2024/10/22
D1750V2 Head 9.44 5.09 37.76 20.36 36.60 19.30 3.17% | 5.49% | 22.4 | 2024/10/23
D2450V2 Head 13.10 6.22 52.40 24.88 52.20 24.30 0.38% | 2.39% | 22.3 | 2024/10/25
Measured | Measured
MeasuredMeasured SAR SAR Target SAR|Target SAR Deviation
SAR SAR normalized|(normalized (Within £10%) Liquid
Validation Kit 100mW | 100mW |(normalized|(normalized| to 1W) to 1W) = Temp. | Test Date
to 1W) to 1W) (C)
10g 1- 10-
1g (W/kg) (Wikg) 1g (W/kg) | 10g (W/kg) | 1-g(W/kg) |10-g(W/kg) g(Wikg)| g(Wikg)
D3700V2Head(3.7GHz)|  6.65 2.50 66.50 25.00 66.10 24.70 0.61% | 1.21% | 22.2 | 2024/10/24
D5GHzV2Head(5.6GHz)|  8.12 2.36 81.20 23.60 81.30 23.10 -0.12% | 2.16% | 22.3 | 2024/10/26

Appendix E. Calibration certificate

Please see the Part2 Appendix E.
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