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1 GENERAL INFORMATION

1.1 Test Laboratory

Name Shenzhen BALUN Technology Co., Ltd.

Address Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

Phone Number +86 755 6685 0100

1.2 Test Location

Name Shenzhen BALUN Technology Co., Ltd.

[ Block B, 1/F, Baisha Science and Technology Park, Shahe Xi
Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China

Location [¥" 1/F, Building B, Ganghongji High-tech Intelligent Industrial Park,
No. 1008, Songbai Road, Yangguang Community, Xili Sub-district,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

Accreditation The laboratory is a testing organization accredited by FCC as a

Certificate accredited testing laboratory. The designation number is CN1196.

1.3 Test Environment Condition

Ambient Temperature 18°C to 25°C
Ambient Relative

. 30% to 70%
Humidity
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant vivo Mobile Communication Co., Ltd.
Address No.1, vivo Road, Chang'an, Dongguan, Guangdong, China

2.2 Manufacturer Information

Manufacturer vivo Mobile Communication Co., Ltd.
Address No.1, vivo Road, Chang'an, Dongguan, Guangdong, China

2.3 General Description for Equipment under Test (EUT)

EUT Name Mobile Phone
Model Name Under Test | V2436
Series Model Name N/A
Description of Model
. - N/A
name differentiation
Hardware Version MP_0.1
Software Version PD2444CF_EX_A_15.0.3.5.W30

165.7*76.3*8.28mm(ink)

165.7*76.3*8.37mm(film)

Weight (Approx.) 2079

EUT ID S03, S10

S03: IMEI1:868667079997750; IMEI2: 868667079997743

S10: IMEI1:868667079997737; IMEI2: 868667079997729

Note1: EUT ID is used to identify the test sample in the lab internally.

Note2: It is performed to test SAR with the EUT S03 and conducted power with the EUT S10.

Dimensions (Approx.)

IME| Number

2.4 Ancillary Equipment

Battery
Brand Name Vivo
Model No. BA89
Serial No. N/A
Ancillary Equipment 1 Capacity Rated capacity: 6360mAh/24.87Wh
Typical capacity: 6500mAh/25.42Wh
Rated Voltage 3.91V
Limit Charge Voltage 4.50V
Manufacture Sunwoda Electronic Co., Ltd.
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2.5 Technical Information

2G Network GSM/GPRS/EDGE 850/1900

3G Network WCDMA/HSDPA/HSUPA Band 2/4/5

4G Network FDD LTE Band 2/4/5/7/12/13/17/18/19/26/66
TDD LTE Band 38/41

LTE CA Uplink (UL): CA_7C, CA_41C, CA_66C, CA_2A-4A,

CA 2A-7A, CA 4A-5A, CA_4A-7TA, CA_5A-7A, CA HA-66A,

CA_7A-4A

5G Network

SA: NR n2/n5/n7/n26/n38/n41/n66/n77/n78

NSA(EN-DC): DC_4A_n2A, DC_66A _n2A, DC_7A_n2A,

DC_4A n38A, DC_66A_n38A, DC_4A_n4lA, DC_66A n4lA,

DC_7A_n5A, DC_2A_n66A, DC_5A n66A, DC_7A_n66A,

DC_2A n7A, DC_4A_n7A, DC_5A n7A, DC_66A_n7A,

DC_7A_n77A, DC_2A_n78A, DC_38A n78A, DC_41A_n78A,

DC_4A_n78A, DC_5A n78A, DC_66A_n78A, DC_7A n78A

Bluetooth (BR+EDR+BLE)

WIFI 802.11b, 802.11g, WIFI 802.11a, 802.11n(HT20/40) and

802.11ac(VHT20/40/80)

GPS, GLONASS, BDS, Galileo, QZSS, SBAS, NFC

Network and Wireless
connectivity

Note:

The EUT is a mobile phone, which supports dual SIM card under the same transceiver. Each SIM
supports GSM, WCDMA LTE and NR, and both SIM share the same transmitting electro circuit,
NV parameters, so only SIM1 was tested in this report.

The requirement for the following technical information of the EUT was tested in this report:

Operating Mode GSM, WCDMA, LTE, 2.4G WIFI, 5G WIFI, Bluetooth
GSM 850 TX: 824 ~ 849 MHz RX: 869 ~ 894 MHz
GSM 1900 TX: 1850 ~ 1910 MHz | RX: 1930 ~ 1990 MHz

WCDMA Band 2 TX: 1850 ~ 1910 MHz | RX: 1930 ~ 1990 MHz
WCDMA Band 4 TX: 1710 ~ 1755 MHz | RX: 2110 ~ 2155 MHz
WCDMA Band 5 TX: 824 ~ 849 MHz RX: 869 ~ 894 MHz

LTE Band 2 TX: 1850 ~ 1910 MHz | RX: 1930 ~ 1990 MHz
LTE Band 4 TX: 1710 ~ 1755 MHz | RX: 2110 ~ 2155 MHz
LTE Band 5 TX: 824 ~ 849 MHz RX: 869 ~ 894 MHz
Frequency Range
LTE Band 7 TX: 2500 ~ 2570 MHz | RX: 2620 ~ 2690 MHz
LTE Band 12 TX: 699 ~ 716 MHz RX: 729 ~ 746 MHz
LTE Band 13 TX: 777 ~ 787 MHz RX: 746 ~ 756 MHz
LTE Band 17 TX: 704 ~ 716 MHz RX: 734 ~ 746 MHz

TX: 815 ~ 824 MHz RX: 860 ~ 869 MHz

LTE Band 18
TX: 824 ~ 830 MHz RX: 869 ~ 875 MHz
LTE Band 19 TX: 830 ~ 845 MHz RX: 875 ~ 890 MHz
LTE Band 26 TX: 814 ~ 824 MHz RX: 859 ~ 869 MHz
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TX: 824 ~ 849 MHz | RX: 869 ~ 894 MHz

LTE Band 66 TX: 1710 ~ 1780 MHz | RX: 2110 ~ 2180 MHz

LTE Band 38 TX: 2570 ~ 2620 MHz | RX: 2570 ~ 2620 MHz

LTE Band 41 TX: 2496 ~ 2690 MHz | RX: 2496 ~ 2690 MHz

NR n2 TX: 1850 ~ 1910 MHz | RX: 1930 ~ 1990 MHz

NR n5 TX: 824 ~ 849 MHz | RX: 869 ~ 894 MHz

NR n7 TX: 2500 ~ 2570 MHz | RX: 2620 ~ 2690 MHz
TX: 814 ~ 824 MHz | RX: 859 ~ 869 MHz

NR n26 TX: 824 ~ 849 MHz | RX: 869 ~ 894 MHz

NR n38 TX: 2570 ~ 2620 MHz | RX: 2570 ~ 2620 MHz

NR n41 TX: 2496 ~ 2690 MHz | RX: 2496 ~ 2690 MHz

NR n66 TX: 1710 ~ 1780 MHz | RX: 2110 ~ 2180 MHz

R n77 TX: 3450 ~ 3550MHz | RX: 3450 ~ 3550MHz
TX: 3700 ~ 3980MHz | RX: 3700~ 3980MHz

R 78 TX: 3450 ~ 3550MHz | RX: 3450 ~ 3550MHz
TX: 3700 ~ 3800MHz | RX: 3700~ 3980MHz

802.11b/g

n(HT20MT40) 2412 ~ 2462 MHz

VHT20/40 2412 ~ 2462 MHz

802.11a/ 5150 ~ 5250 MHz

In(HT20/HT40) 5250 ~ 5350 MHz

Jac(VHT20/VHTA40/ | 5470 ~ 5725 MHz

VHT80) 5725 ~ 5850 MHz

Bluetooth 2402 ~ 2480 MHz

NFC 13.56 MHz

WWAN: PIFA Antenna
WIFI: PIFA Antenna

Antenna Type
Bluetooth: PIFA Antenna
NFC: Loop Antenna
DTM N/A
Hotspot Function Support
Power Reduction Support
Exposure Category General Population/Uncontrolled exposure
Product Type Portable Device
EUT Type X Production unit ‘ [] Identical prototype
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3 INTRODUCTION

3.1 Time-Averaging Algorithm for RF Exposure Compliance

This equipment is enabled with Qualcomm modem supporting 2G/3G/4G technologies and 5G NR bands
All bands 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.

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

3.2 Bibliography

Report Description Report Serial Number
FCC Part0 SAR Characterization Report BL-SZ2550217-702
FCC Part1 SAR Test Report BL-SZ24C1257-701
FCC Part 2 RF Exposure Test Report BL-SZ2550217-701
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4 RF EXPOSURE LIMITS

4.1 Device Category and SAR Limit

This device belongs to portable device category because its radiating structure is allowed to be used within
20 centimeters of the body of the user.

Limit for General Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg as
averaged over any 1 gram of tissue.

Table of Exposure Limits:

SAR Value (W/KQ)
Body Position General Population/ Occupational/
Uncontrolled Exposure ControlledExposure
Whole-Body SAR | 0.08 0.4
(averaged over the entire body)
Partial-Body SAR | 1.60 8.0
(averaged over any 1 gram of tissue)
SAR for hands, wrists, feet and
ankles 4.0 20.0
(averaged over any 10 grams of tissue)

NOTE:

General Population/Uncontrolled Exposure: Locations where there is the exposure of individuals who
have no knowledge or control of their exposure. General population/uncontrolled exposure limits are
applicable to situations in which the general public may be exposed or in which persons who are exposed
as a consequence of their employment may not be made fully aware of the potential for exposure or cannot
exercise control over their exposure. Members of the general public would come under this category
when exposure is not employment-related; for example, in the case of a wireless transmitter that exposes
persons in its vicinity.

Occupational/Controlled Exposure: Locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, In general, occupational/controlled exposure limits are
applicable to situations in which persons are exposed as a consequence of their employment, who have
been made fully aware of the potential for exposure and can exercise control over their exposure. This
exposure category is also applicable when the exposure is of a transient nature due to incidental passage
through a location where the exposure levels may be higher than the general population/uncontrolled limits,
but the exposed person is fully aware of the potential for exposure and can exercise control over his or her
exposure by leaving the area or by some other appropriate means.
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5 TIME VARYING TRANSMISSION TEST CASES

To validate time averaging feature and demonstrate the compliance in Tx varying transmission conditions,

the following transmission scenarios are covered in Part 2

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

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

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 be effectively performed through conducted and

radiated power measurement. Therefore, the compliance demonstration under dynamic transmission
conditions and feature validation are done in conducted/radiated power measurement setup for

transmission scenario 1 through 8.

To add confidence in the feature validation, the time-averaged SAR measurements are also performed

but only performed for transmission scenario 1 to avoid the complexity in SAR measurement (such as,

for scenario 3 requiring change in SAR probe calibration file to accommodate different bands and/or
tissue simulating liquid).

The strategy for testing in Tx varying transmission condition is outlined as follows:

B Demonstrate the total RF exposure averaged over FCC defined time windows does not exceed

FCC’s SAR limits, through time-averaged power measurements

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

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

- Perform running time-averaging over FCC defined time windows.

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

--For sub-6 transmission only:

conducted_Tx_power(t)

1g_or_10gSAR(t) =

*1g_or_10gSAR_Pjjmit (1a)

conducted_Tx_power_Piimit
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1 t
-— 1g_or_10gSAR(t)dt
Tonr Jt-Tsap 19-0T-109SAR(D)

FCC SAR limit

<1 (1b)

where, conducted_Tx_power(t), conducted_Tx_power_Pyyi:, and
1g_or_10gSAR_P;;,i: correspond to the measured instantaneous conducted Tx power,
measured conducted Tx power at Pj;,,;; and measured 1gSAR or 10gSAR values at
Pyimiz corresponding to sub-6 transmission.

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

-+ For sub-6 transmission only, measure instantaneous SAR versus time; for LTE+ sub6 NR
transmission, request low power (or all-down bits) on LTE so that measured SAR
predominantly corresponds to sub6 NR.

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

- Perform time averaging over FCC defined time window.

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

Mathematical expression:
--For sub-6 transmission only:

pointSAR(t)
pointSAR_Pum,-t

1g_or_10gSAR(t) = x*1g_or_10gSAR_Pjimit (3a)

1 t
Toar ft_TSAR 1g_or_10gSAR(t)dt

FCC SAR limit =1 (3b)
where, pointSAR(t), pointSAR_Pjymit,» and 1g_or_10gSAR_Py;,i: correspond to the
measured instantaneous point SAR, measured point SAR at Plimit, and measured
19SAR or 10gSAR values at Plimit corresponding to sub-6 transmission.

Note: cDASY6 measurement system by Schmid & Partner Engineering AG (SPEAG ) of Zurich,

[pointE(t)]?

[POINLE jnpys-power.limit]? versus time.

Switzerland measures relative E-field, and provides ratio of
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6 FCC MEASUREMENT 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

6.1 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,,, for 80s, then
requesting for half of the maximum power, i.e., measuredp,,,,/2, for the est of the time.
m Test sequence 2: request EUT’s Tx power to vary with time. This sequence is generated relative
to measured B, measured Pj,,;; and calculated P.ogprpe (= measured Py, in dBm -
Reserve_power_margin in dB) of EUT based on measured Pj;,;;-
The details for generating these two test sequences is described and listed in Annex A.

Note: For test sequence generation, “measuredP;;,,;;” and “measured B,,,” are used instead of the
“Pumic. specified in EFS entry and “Pmax” specified for the device, because Smart Transmit
feature operates against the actual power level of the “P;,,,;;” that was calibrated for the EUT.
The “measured Py;,,,;;” 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 Pj;,,;-

6.2 Test Configuration Selection Criteria for Validating Smart Transmit
Feature

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.

6.2.1 Test Configuration Selection for Time-varying Tx power Transmission

The Smart Transmit time averaging feature operation is independent of bands, modes, and channels for
a given technology. Hence, validation of Smart Transmit in one band/mode/channel per technology is
sufficient.

The criteria for the selection are based on the Pj;,,;; values determined in Part 1 report. Select the band
in each supported technology that corresponds to the Py;,,;; value thatis less than B,,, 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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6.2.2 Test Configuration Selection for Change in call

The criteria to select a test configuration for call-drop measurement is:
m Select technology/band with least Pj;,,;; 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 Py, listed in Part 1 report.
m In case of multiple bands having same least P;;,,,;;, then select the band having the highest
measured 1gSAR at Py, 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 P,.sorpe)-
One test is sufficient as the feature operation is independent of technology and band

6.2.3 Test Configuration Selection for Change in Technology/band

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

This test is performed with the EUT’s Tx power requested to be at maximum power, the technology/band
switch is performed during Tx power enforcement duration (i.e., during the time when EUT is forced to
have Tx power at Progerpe)-

6.2.4 Test Configuration Selection for Change in Time Windows

FCC specifies different time window for time averaging based on operation frequency.
The criteria to select a test configuration for validating Smart Transmit feature and demonstrating the
compliance during the change in time window is
= Select any technology/band that has operation frequency classified in one time window defined
by FCC (such as 100-seconds time window), and its corresponding Pj;,,;; is less than P, if
possible.
= Select the 2nd technology/band that has operation frequency classified in a different time window
defined by FCC (such as 60-seconds time window), and its corresponding P;;;; is less than
Prax if possible.
» ltis preferred both Py;,,,;; values of two selected technology/band less than correspondingP,,
if, but if not possible, at least one of technologies/bands has its Py, less than Py,qy.
This test is performed with the EUT's Tx power requested to be at maximum power in selected
technology/band. Test for one pair of time windows selected is sufficient as the feature operation is the
same.
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6.2.5 Test Configuration Selection for Change in DSI

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

Select a technology/band having the Py, < Pnga, Within any technology and DSI group, and for the
same technology/band having a different P,,;; 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 Posorve)-

6.2.6 Test Configuration Selection for SAR Exposure Switching

If supported, the test configuration for SAR exposure switching should cover
1. SAR exposure switch when two active radios are in the same time window
2. SAR exposure switch when two active radios are in different time windows. One test with two
active radios in any two different time windows is sufficient as Smart Transmit operation is the same
for RF exposure switch in any combination of two different time windows.
The Smart Transmit time averaging operation is independent of the source of SAR exposure (for
example, LTE vs. Sub6 NR) and ensures total time-averaged RF exposure compliance. Hence,
validation of Smart Transmit in any one simultaneous SAR transmission scenario (i.e., one combination
for LTE + Sub6 NR transmission) is sufficient, where the SAR exposure varies among SARradiol only,
SARradiol + SARradio2, and SARradio2 only scenarios.
The criteria to select a test configuration for validating Smart Transmit feature during SAR exposure
switching scenarios is
=  Select any two < 6GHz technologies/bands that the EUT supports simultaneous transmission (for
example, LTE+ Sub6 NR).
= Among all supported simultaneous transmission configurations, the selection order is
1. select one configuration where both Py;,,,;; of radiol and radio2 is less than their corresponding
Pax, preferably, with different Py, If this configuration is not available, then,
2. select one configuration that has P;,,,;; less than its B,,, for atleast one radio. If this can not
be found, then,
3. select one configuration that has Py;,,,;; of radiol and radio2 greater than B,,, but with least
(Piimic —Pmax) delta.
Test for one simultaneous transmission scenario is sufficient as the feature operation is the same
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6.2.7 Test Configuration Selection for exposure category switch

The criteria to select a test configuration for exposure category switch measurement is:

If the device’s intended exposure mode is configured for time averaged exposure mode operation, then:
If Plimit < Pmax for at least one radio out of all supported technology/band/antenna/DSI, then:

1) Out of all head exposure DSls, select a technology/band/antenna/DSI having the least Plimit (< Pmax),
furthermore, having the largest difference between Pmax and Plimit (Plimit < Pmax) should be considered in
the selection. Then, select a second DSI in the non- head exposure category DSI that has the least Plimit
among all the non-head DSIs for the same technology/band/antenna. This technology/band/antenna and
selected DSls are used for head to non-head to head exposure switch test. If the Plimit > Pmax for all
supported technology/band/antenna/DSI in head exposure category, then this test is not required.

2) Similarly, out of all non-head exposure DSIs, select a technology/band/antenna/DSI having the least
Plimit (< Pmax), furthermore, having the largest difference between Pmax and Plimit (Plimit < Pmax) should
be considered in the selection. Then, select a second DSI in the head exposure category DSI that has the
least Plimit among all the head DSls for the same technology/band/antenna. This technology/band/antenna
and selected DSls are used for non-head to head to non-head exposure switch test. If the Plimit > Pmax for all
supported technology/band/antenna/DSI in hon-head exposure category, then this test is not required.

If Plimit > Pmax for all supported technology/band/antenna/DSlIs for both head and non-head DSI categories,
then:

3) select a supported sub6 simultaneous transmission scenario (like LTE + FR1 NSA or FR1 interband
NR-DC, etc.) in head DSl that has Plimit < Pmax +10*log(N) for all radios of selected
technology(s)/band(s)/antenna(s), where N is the number of active radios in selected sub6 simultaneous
transmission scenario. Note that the antennas determined for the selected radios of simultaneous
transmission scenario should be in the same antenna group if EUT is configured with GEN2_SUB6 or
GEN2_SUB6_MMW. Then, select a second DSI in the non-head exposure category that has the lowest Plimit
among all the non-head DSiIs for all the radios of the selected technology(s)/band(s)/antenna(s) simultaneous
transmission scenario. This selected technology(s)/band(s)/antenna(s) and selected DSls are used for head to
non-head to head exposure switch test. If the head DSI has Plimit > Pmax +10*log(N) for all radios supported
in sub6 simultaneous transmission scenarios, then this test is not required.

4) select a supported sub6 simultaneous transmission scenario (like LTE + FR1 NSA, or FR1 interband
NR-DC, etc.) in non-head DSI that has Plimit < Pmax +10*log(N) for all radios of the selected
technology(s)/band(s)/antenna(s), where N is the number of active radios in selected sub6 simultaneous
transmission scenario.

Note that the antennas determined for the selected radios of simultaneous transmission scenario should be in
the same antenna group if EUT is configured with GEN2_SUB6 or GEN2_SUB6_MMW. Then, select a
second DSI in the head exposure category that has the lowest Plimit among all the head DSls for all the
radios of the selected technology(s)/band(s)/antenna(s) simultaneous transmission scenario. This selected
technology(s)/band(s)/antenna(s) and selected DSls are used for non-head to head to non-head exposure
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switch test. If the non-head DSI has Plimit > Pmax +10*log(N) for all radios supported in sub6 simultaneous
transmission scenarios, then this test 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 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.

If the device’s intended exposure mode is configured for peak exposure mode operation, then:

1) Select a supported sub6 simultaneous transmission scenario (like LTE + FR1 NSA, or FR1 interband
NR-DC, etc.) in head DSI that has Plimit < Pmax +10*log(N) for all radios of selected
technology(s)/band(s)/antenna(s), where N is the number of active radios in selected sub6 simultaneous
transmission scenario. Note that the antennas determined for the selected radios of simultaneous
transmission scenario should be in the same antenna group if EUT is configured with GEN2_SUBG6 or
GENZ2_SUB6_MMW. Then, select a second DSI in the non-head exposure category that has the lowest Plimit
among all the non-head DSils for all the radios of the selected technology(s)/band(s)/antenna(s) simultaneous
transmission scenario. This selected technology(s)/band(s)/antenna(s) and selected DSls are used for head
to non-head to head exposure switch test. If the head DSI has Plimit > Pmax +10*log(N) for all radios
supported in sub6 simultaneous transmission scenarios, then this test is not required.

2) Select a supported sub6 simultaneous transmission scenario (like LTE + FR1 NSA, or FR1 interband
NR-DC, etc.) in non-head DSI that has Plimit < Pmax +10*log(N) for all radios of the selected
technology(s)/band(s)/antenna(s), where N is the number of active radios in selected sub6 simultaneous
transmission scenario. Note that the antennas determined for the selected radios of simultaneous
transmission scenario should be in the same antenna group if EUT is configured with GEN2_SUBG6 or
GEN2_SUB6_MMW. Then,

select a second DSI in the head exposure category that has the lowest Plimit among all the head DSls for
all the radios of the selected technology(s)/band(s)/antenna(s) simultaneous transmission scenario. This
selected technology(s)/band(s)/antenna(s) and selected DSls are used for non-head to head to non-head
exposure switch test. If the non-head DSI has Plimit > Pmax +10*log(N) for all radios supported in sub6
simultaneous transmission scenarios, then this test 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 positionsto 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.
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6.3 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 5. In practice, an adjustment can be made in
these procedures. The justification/clarification may be provided.

6.3.1 Time-varying Tx power Transmission Scenario

This test is performed with the two pre-defined test sequences described in Section 6.1 for all the
technologies and bands selected in Section 6.2.1. 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 P,,,, measure P, and calculate Presere (= measured Py, in dBm —
Reserve_power_margin in dB) and follow Section 6.1 to generate the test sequences for all the
technologies and bands selected in Section 6.2.1. Both test sequence 1 and test sequence 2
are created based on measured P, ,.and measured Pj;,,;; of the EUT. Test condition to
measure P, and Py IS:
= Measure B,,, With Smart Transmit disabled and callbox set to request maximum power.
= Measure Py,,;; 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 P;;,,,;.from above Step 1. Perform
running time average to determine timeaveraged power and 1gSAR or 10gSAR versus time as
illustrated in Figure 6-1 where using 100-seconds time window as an example.

1%t 100s time window

n Yo, Pyjor SARy;
Time Power/SAR time averaged P1 or SAR1 = ==1°1 ¢ a

- n

t P,,or SAR,,
/ nd . ;
t, Por SAR [ 2™ 100s time window TP, or SARy
| time averaged P2 or SAR2 = T
t, (t;+100s) P,or SAR,,
the1 (to+100s) Py, 0r SAR . :

Figure 6-1 100s running average illustration

Notel: 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 Py;,,,;; for the
corresponding technology/band/antenna/DSI reported in Part 1 report.
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Note2: 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 technigue applies to all tests performed in
this Part 2 report for easier time-averaged computation using excel spreadsheet.

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
meas.SAR_Plimit

) (5a)

where meas. Pjj,i; and meas.SAR_Plimit correspond to measured power at P;;,,,;; and
measured SAR at Pjjpit-
4.  Make another plot containing:
a) Computed time-averaged 1gSAR or 10gSAR versus time determined in Step 2
b) FCC 1gSARIlimit of 1.6W/kg or FCC 10gSARIimit 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
19gSAR or 10gSAR versus time shown in Step 4 plot shall not exceed the FCC limit of 1.6 W/kg for
19SAR or 4.0 W/kg for 10gSAR (i.e., Eq. (1b)).

Time average power limit = meas. Py + 10 log (

6.3.2 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 P..¢..ve. lI€VEl, t0 demonstrate the continuity of RF exposure
management and limiting in call change scenario. In other words, the RF exposure averaged over any
FCC defined time window (including the time windows containing the call change) doesn’'t exceed FCC
limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

Test procedure

1. Measure Pj;,,;: for the technology/band selected in Section 6.2.2. Measure Pj;,,;; 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.

3. Establish radio link with callbox in the selected technology/band.
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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 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 Eqg. (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 Pj;,,;: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 Eqg.(5a)), in turn, the time-averaged 1gSAR or 10gSAR versus time shall

not exceed the FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR (i.e., Eq. (1b)).

6.3.3 Change in Technology/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 6.3.2, to validate the continuity of RF exposure limiting during
the transition, the technology and band handover needs to be performed when EUT’s Tx power is at
Preserve level (i.e., during Tx power enforcement) to make sure that the EUT’s Tx power from previous
Preserve level to the new Preserve level (corresponding to new technology/band). Since the Pj;,,,;; could
vary with technology and band, Eg. (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) = * 1g_or_109SAR_Pjimit 1 (6a)

conducted_Tx_power_Piimit 1

conducted_Tx_power_2(t)

1g_or_10gSAR,(t) =

* 1g_or_10gSAR_Pjimit 2 (6b)

conducted_Tx_power_Pimit 2

J-tl 1g_or10gSAR4(t) ftl 1g9_or10gSAR,(t)
t-Tsar FCC SAR limit t—-Tsar FCC SAR limit

dt| <1 (6¢)

1
Tsar [
where, conducted_Tx_power_1(t), conducted_Tx_power_Py;,;._1, and 1g_or_109SAR_Pjjmi¢ 1
correspond to the measured instantaneous conducted Tx power, measured conducted Tx power at

Pjimit,» and measured 1gSAR or 10gSAR value at Py;,,;:0f technologyl/bandl;conducted_Tx_power_2(t),
conducted_TX_power_Pjim;t o), and 1g_or_10gSAR_Py;,;; , correspond to the measured instantaneous

conducted Tx power, measured conducted Tx power at Pj;,,,;:, and measured 1gSAR or 10gSAR value
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at Py of technology2/band2. Transition from technologyl/band1l to the technology2/band2 happens at
time-instant ‘t1’.

Test procedure

1. Measure P, for both the technologies and bands selected in Section 6.2.3.

Measure Py, 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

3. Establish radio link with callbox in first technology/band 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
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 P;,,,;; 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 Py,,;; 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. (6c))
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6.3.4 Change in Antenna

This test is to demonstrate the correct power control by Smart Transmit during antenna switches from
one antenna to another. The test procedure is identical to Section 6.3.3, by replacing technology/band
switch operation with antenna switch. The validation criteria are, at all times, the time-averaged 1gSAR
or 10gSAR versus time shall not exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.
Note: If the EUT does not support antenna switch within the same technology/band, but has multiple
antennas to support different frequency bands, then the antenna switch test is included as part of
change in technology and band (Section 6.3.3) test.
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6.3.5 Change in Time Window

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

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

conducted_Tx_power_1(t)

1gSAR,(t) = * 1g_or_109SAR_Pjimit 1 (7a)

conducted_Tx_power_Piimit 1

conducted_Tx_power_2(t)

1gSAR,(t) =

* 1g_or_10gSAR_Pjimit » (7b)

conducted_Tx_power_Piimit 2

1 [tl 1g_0or10gSAR4(t) ] 1 [t1 1g9_0or10gSAR,(t)
Tigag L't=T1lsar FCC SAR limit t—T254ar FCC SAR limit

at|<1 (7c)

T2s54r
where, conducted_Tx_power_1(t), conducted_Tx_power_Pj;,;; 1 (1), and 1g_ or

109_SAR_Pj;mi¢ 1 correspond to the instantaneous Tx power, conducted Tx power at Py, and
compliance 1g_ or 10g_SAR values at Py;,;; 1 of bandl with time-averaging window ‘T1SAR’;
conducted_Tx_power_2(t), conducted_Tx_power_P;,;¢ » (1), and 1g_ or 10g_SAR_P;,i » COrrespond
to the instantaneous Tx power, conducted Tx power at Plimit, and compliance 1g_ or 10g_SAR values at
Pyimit »  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 ‘t1’.

Test procedure

1. Measure Py, for both the technologies and bands selected in Section 6.2.4

Measure Py, 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 enable Smart Transmit.

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

1. Establish radio link with callbox in the technology/band having 100s time window selected in Section
6.2.4.

2. Request EUT’s Tx power to be at 0 dBm for at least 100 seconds, followed by requesting EUT’s Tx
power to be at maximum power for about ~140 seconds, and then switch to second
technology/band (having 60s time window) selected in Section 6.2.4. Continue with callbox
requesting EUT’s Tx power to be at maximum power for about ~60s in this second technology/band,
and then switch back to the first technology/band. Continue with callbox requesting EUT’s Tx power
to be at maximum power for at least another 100s. Measure and record Tx power versus time for the
entire duration of the test.

3. Once the measurement is done, extract instantaneous Tx power versus time, and convert the
conducted Tx power into 1gSAR or 10gSAR value (see Eq. (7a) and (7b)) using corresponding
technology/band Step 1 result, and then perform 100s running average to determine time-averaged
1gSAR or 10gSAR versus time. Note that in Eq.(7a) & (7b), instantaneous Tx power is converted

Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 22/ 111
Web: www.titcgroup.com Template No.: TRP-ST-Part2 (2022-08-15)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



L3
Report No.: BL-522550217-701 GI'OUD

into instantaneous 1gSAR or 10gSAR value by applying the worst-case 1gSAR or 10gSAR value
tested in Part 1 for the selected technologies/bands at Pj;;:
Make one plot containing: (a) instantaneous Tx power versus time measured in Step

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

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

1.

Establish radio link with callbox in the technology/band having 60s time window selected in Section
6.2.4.

Request EUT’s Tx power to be at 0 dBm for at least 60 seconds, followed by requesting EUT’s Tx
power to be at maximum power for about ~80 seconds, and then switch to second technology/band
(having 100s time window) selected in Section 6.2.4. Continue with callbox requesting EUT’s Tx
power to be at maximum power for about ~100s in this second technology/band, and then switch
back to the first technology/band. Continue with callbox requesting EUT’s Tx power to be at
maximum power for the remaining time for a total test time of 500 seconds. Measure and record Tx
power versus time for the entire duration of the test.

Repeat above Step 5~7 to generate the plots The validation criteria is, at all times, the time-
averaged 1gSAR or 10gSAR versus time shall not exceed the regulatory 1gSARIlimit of 1.6W/kg or
10gSARIimit of 4.0W/kg

6.3.6 Change in DSI

This test is to demonstrate the correct power control by Smart Transmit during DSI switches from one
DSl to another. The test procedure is identical to Section 6.3.3, by replacing technology/band switch
operation with DSI switch. The validation criteria are, at all times, the time-averaged 1gSAR or 10gSAR
versus time shall not exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.
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6.3.7 SAR Exposure Switching

This test is to demonstrate that Smart Transmit feature is accurately accounts for switching in exposures
among SAR from radiol only, SAR from both radiol and radio2, and SAR from radio2 only scenarios,
and ensures total time-averaged RF exposure complies with the FCC limit. Here, radiol represents
primary radio (for example, LTE anchor in a NR non-standalone mode call) and radio2 represents
secondary radio (for example, sub6 NR). The detailed test procedure for SAR exposure switching in the
case of LTE+ sub6 NR non-standalone mode transmission scenario is provided in Annex B.2.

Test procedure

1. Measure conducted Tx power corresponding to Py;,,;; for radiol and radio2 in selected

band. Test condition to measure conducted Py;,,;;iS:

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

»= Repeat above step to measure conducted Tx power corresponding to radio2P;;,,;;. If radio2 is
dependent on radiol (for example, non-standalone mode of sub6 NR requiring radiol LTE as
anchor), then establish radiol + radio2 call with callbox, and request all down bits for radiol LTE. In
this scenario, with callbox requesting maximum power from radio2 sub6 NR, measured conducted Tx
power corresponds to radio2 Pj;,,;; (as radiol LTE is at all-down bits)

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

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

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

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

The validation criteria is, at all times, the time-averaged 1gSAR or 10gSAR versus time shall not exceed

the regulatory 1gSARIimit of 1.6W/kg or 10gSARIlimit of 4.0W/kg.
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6.3.8 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 preferrably 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
DSl and ‘second DSV’ 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 DSI and ‘second DS/’ refers to head DSI.

1. 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.

2. Set EUT to intended Smart Transmit exposure mode.
3. 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 DSils (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. (7a) and (7b)) 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 Eq.(7a) & (7b),
instantaneous Tx power is converted into instantaneous 1g_or_10gSAR value by applying the worstcase
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 DSI, (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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6.4 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 5. 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 5,

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 in 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 6.2.1. 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 6.2.1, 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_Plimit, corresponds to point SAR at the measured Plimit (i.e.,
measured Plimit from the EUT in Step 1 of Section 6.3.1).

ii. 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 2.1.
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 6.3.1, 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) =
g-or_10gSAR(?) pointSAR_Pjim;r

*1g_or_10gSAR_Pjimit

where, pointSAR_Plimit is the value determined in Step 2.i, and pointSAR(t) is the
instantaneous point SAR measured in Step 2.ii, is the measured 1gSAR or 10gSAR value listed
in Part 1 report.

iil. Perform 100s running average to determine time-averaged 1gSAR or 10gSAR versus time.
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iv. Make one plot containing: (a) time-averaged 1gSAR or 10gSAR versus time determined in Step
2.iii of this section, (b) FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR.

V. Repeat 2.ii ~ 2.iv for test sequence 2 generated in Step 1 of Section 6.3.1.

Vi. Repeat 2.i ~ 2.v for all the technologies and bands selected in Section 6.2.1.

The time-averaging validation criteria for SAR measurement is that, at all times, the time-averaged
19SAR 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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/ MEASUREMENT TEST SETSUP

7.1 Conducted Measurement Test Setup

The Rohde & Schwarz CMW500 callbox is used in this test. The test setup schematic are shown in
Figures 7-1a for single antenna of EUT, and in Figures 7-1b for measurements involving switching
between different antennas/technologies/time-windows. 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 technology or
band switch measurement, one port (RF1 COM) of the callbox used for signaling two different
technologies is connected to a combiner, which is in turn connected to a directional coupler. The other
end of the directional coupler is connected to a splitter to connect to two RF ports of the EUT
corresponding to the two antennas of interest. For inter-band ULCA measurements, two ports,(RF1 COM
and RF3 COM) of callbox used for signaling the PCC band and SCC band respectively are each
connected to the PCC and SCC RF ports of the DUT using two directional coupler, shown in figure 7.1c.
In the setups, power meters are used to tap the directional coupler for measuring the conducted output
power of the EUT. 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:

The Keysight UXM E7515B and Anritsu MT8000A callboxes were used in these tests. The test setup
schematic is shown in Figures 7-1a. For single antenna measurement, one port (RF1 COM) of the
callbox is connected to the RF port of the EUT using a directional coupler.

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.

LTE+5G NR test setup:

The Keysight UXM E7515B and Anritsu MT8000A callbox is used in this test. LTE conducted port and
5G NR conducted port are different on this EUT, therefore the LTE and 5G NR signals for power meter
measurement are performed on separate paths as shown in below Figure 7-1 ¢ (Annex D — Test Setup
Photo ). 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.

All the path losses from RF port of DUT to the callbox RF COM port and to the power meter are
calibrated and automatically entered as offsets in the callbox and the power meter via test scripts on the
PC used to control callbox and power meter.
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(a) Annex D — Test Setup Photo 1, 2, 3

GPIB

GPIB

(b) Annex D — Test Setup Photo 4

GPIB
(c) Annex D — Test Setup Photo 5 and 6
Figure 7-1 Conducted power measurement setup
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Both the callbox and power meter are connected to the PC using GPIB or Ethernet cables. Two test
scripts are custom made for automation, and the test duration set in the test scripts is 500 seconds.
Ethernet
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:

= (0dBm for 100 seconds

= test sequence 1 or test sequence 2 (defined in Section 6.1 and generated in Section 6.2.1), for 360

seconds

= stay at the last power level of test sequence 1 or test sequence 2 for the remaining time.

Power meter readings are periodically recorded every 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"d 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
P..serve lEVEL See Section 6.3 for detailed test procedure of call drop test, technology/band/antenna
switch test and DSI switch test.

7.2 SAR Measurement Setup

The measurement setup is similar to normal SAR measurements as described in the Part1 Test Report.
The difference in SAR measurement setup for time averaging feature validation is that the callbox is
signaling in close loop power control mode (instead of requesting maximum power in open loop control
mode) and callbox is connected to the PC using GPIB so that the test script executed on PC can send
GPIB commands to control the callbox’s requested power over time (test sequence). The same test
script used in conducted setup for time-varying Tx power measurements is also used in this section for
running the test sequences during SAR measurements, and the recorded values from the disconnected
power meter by the test script were discarded.

As mentioned in Section 6.4, 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 8-2.

Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 30 / 111
Web: www.titcgroup.com Template No.: TRP-ST-Part2 (2022-08-15)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



L3
Report No.: BL-522550217-701 GI'OUD

8 TEST CONFIGURATIONS

8.1 WWAN (sun-6) transmission

The Py,,;; values, corresponding to 1.0W/kg(1g SAR) and 2.5W/kg(10g SAR) of SAR_design_target, for
technologies and bands supported by EUT are derived in Part O report and summarized in Table 8-1.
Note all Pj;,i:- power levels entered in Table 8-1 correspond to average power levels after accounting for
duty cycle in the case of TDD modulation schemes (for e.g., GSM, LTE TDD & 5G NR TDD).

Per Qualcomm's document, embedded file system (EFS) version 20 products are required to be verified
for Smart Tx generation for relevant MCC settings. It was confirmed that this DUT contains embedded
file system (EFS) version 20 configured for Smart Tx first generation (GEN1) for Sub6 with MCC settings
for the US market.

Table 8-1 Py;,i; for supported technologies and bands(Pjmi: in EFS file)

Reduced Receiver Transmitting

level state conditions

Sensor Position Antenna Power reduced bands

LTE B4/7/66/38/41

Ant.11
n7/66/38/41/77/78

Ant.12 n77/78

GSM850/1900

WCDMA B2/4/5

Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41

LTE B2/4/5/7/66/38/41
On

WWAN Use

DSI2 (head / Head n2/5/7/26/66/38/41

Only

scenario)
Ant.21 n77/78

Ant.23 n77/78

GSM850/1900

WCDMA B2/4/5

Ant.31 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41

LTE B2/4/5/7/66/38/41

n2/5/7/26/66/38/41
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LTE B4/7/66/38/41

Ant.11
n7/66/38/41/77/78
Ant.12 n77/78
GSM850/1900
WCDMA B2/4/5
Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
LTE B2/4/5/7/66/38/41
On
WWAN +
DSI3 (head / Head n2/5/7/26/66/38/41
WLAN
scenario)
Ant.21 n77/78
Ant.23 n77/78
GSM850/1900
WCDMA B2/4/5
Ant.31 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
LTE B2/4/5/7/66/38/41
n2/5/7/26/66/38/41
LTE B4/7/66/38/41
Ant.11
n7/66/38/41/77/78
Off GSM850/1900
(SensorA)
WCDMA B2/4/5
+Off
(SensorB) Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
Front Side;Back
Off
WWAN Use Side;Left Edge;Right LTE B2/4/5/7/66/38/41
DSl4 (Body | .
Only Edge;Top
scenario) n2/5/7/26/66/38/41
Edge;Bottom Edge
Ant.12 n77/78
Ant.21 n77/78
/ Ant.23 n77/78
GSM850/1900
Ant.31

WCDMA B2/4/5
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LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
LTE B2/4/5/7/66/38/41
n2/5/7/26/66/38/41
Front Side:Back LTE B4/7/66/38/41
) ) Ant.11
Side;Right Edge n7/66/38/41/77/78
on GSM850/1900
Off
WWAN Use (SensorA)
DSI5 (Body WCDMA B2/4/5
i Only +0On
scenario) Front Side;Back
(SensorB) Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
Side;Top Edge
LTE B2/4/5/7/66/38/41
n2/5/7/26/66/38/41
Front Side:Back LTE B4/7/66/38/41
o Ant.11
Side;Right Edge n7/66/38/41/77/78
on GSM850/1900
Off
WWAN + (SensorA)
DSI8 (Body WCDMA B2/4/5
_ WLAN +0n
scenario) Front Side;Back
(SensorB) Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
Side;Top Edge
LTE B2/4/5/7/66/38/41
n2/5/7/26/66/38/41
On
off LTE B4/7/66/38/41
WWAN + (SensorA) Front Side;Back
DSI9 (Body Ant.11
WLAN +Off Side
scenario) n7/66/38/41/77/78
(SensorB)
GSM850/1900
WCDMA B2/4/5
Off
Front Side:Back Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
Off (SensorA) '
WWAN + Side;Left Edge;Right
DSI10 (Body LTE B2/4/5/7/66/38/41
WLAN Edge;Top
scenario)
Edge;Bottom Edge n2/5/7/26/66/38/41
n77/78
/ Ant.12
n7/66/38/41/77/78
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Ant.21 n77/78
Ant.23 n77/78
GSM850/1900
WCDMA B2/4/5
Ant.31 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
LTE B2/4/5/7/66/38/41
n2/5/7/26/66/38/41
LTE B4/7/66/38/41
Ant.11
n7/66/38/41/77/78
Ant.12 n77/78
GSM850/1900
WCDMA B2/4/5
Ant.13 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41
Front Side:Back LTE B2/4/5/7/66/38/41
Side;Left Edge;Right
Hotspot n2/5/7/26/66/38/41
Edge;Top
Edge;Bottom Edge Ant.21 n77/78
Ant.23 n77/78
GSM850/1900
WCDMA B2/4/5
Ant.31 LTE B2/4/5/7/12/13/17/18/19/26/66/38/41

LTE B2/4/5/7/66/38/41

n2/5/7/26/66/38/41
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WWAN Antenna Power table

WWAN Antenna

Receiver on Receiver off
Full
Mode Antenna Head Body-Worn Hotspot Extremity
Power
Simultaneous Simultaneous Simultaneous Simultaneous
Standalone Standalone Standalone
transmission transmission transmission transmission
Off DSI2 DSI3 DSl4 DSI9 | DSI10 DSI10 DSI4 | DSI5 | DSI8 | DSI9 | DSI10
GSM
Ant.13 33.50 32.50 32.50 33.50 33.50 | 33.50 33.50 33.50 | 33.50 | 33.50 | 33.50 | 33.50
850
GSM
Ant.31 33.50 33.50 33.50 33.50 33.50 | 33.50 33.50 33.50 | 33.50 | 33.50 | 33.50 | 33.50
850
GSM
Ant.13 30.50 28.00 28.00 30.50 30.00 | 30.00 30.00 30.50 | 30.50 | 30.00 | 30.00 | 30.00
1900
GSM
Ant.31 30.50 30.50 30.50 30.50 30.50 | 30.50 30.50 30.50 | 30.50 | 30.50 | 30.50 | 30.50
1900
WCDMA
Band2 Ant.13 25.00 17.00 17.00 25.00 21.00 | 21.00 21.00 25.00 | 21.00 | 21.00 | 21.00 | 21.00
RMC
WCDMA
Band2 Ant.31 25.00 25.00 25.00 23.00 21.00 | 21.00 21.00 23.00 | 23.00 | 21.00 | 21.00 | 21.00
RMC
WCDMA
Band4 Ant.13 25.00 17.00 17.00 21.50 21.50 | 21.50 21.50 21.50 | 21.50 | 21.50 | 21.50 | 21.50
RMC
WCDMA
Band4 Ant.31 25.00 25.00 25.00 21.00 20.50 | 20.50 20.50 21.00 | 21.00 | 20.50 | 20.50 | 20.50
RMC
WCDMA
Band5 Ant.13 25.00 23.00 23.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
RMC
WCDMA
Band5 Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
RMC
LTE
Ant.13 24.50 18.00 18.00 24.50 20.50 | 20.50 20.50 2450 | 21.00 | 20.50 | 20.50 | 20.50
Band 2
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LTE

Ant.31 24.50 24.50 24.50 23.00 20.50 | 20.50 20.50 23.00 | 23.00 | 20.50 | 20.50 | 20.50
Band 2
LTE

Ant.13 24.50 17.50 17.50 24.50 21.00 | 21.00 21.00 2450 | 21.50 | 21.00 | 21.00 | 21.00
Band 4
LTE

Ant.31 24.50 24.50 24.50 21.50 20.50 | 20.50 20.50 21.50 | 21.50 | 20.50 | 20.50 | 20.50
Band 4
LTE

Ant.11 24.50 23.50 23.50 24.50 21.50 | 21.50 21.50 2450 | 23.00 | 21.50 | 21.50 | 21.50
Band 4
LTE

Ant.13 25.00 23.00 23.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 5
LTE

Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 5
LTE

Ant.13 24.00 13.00 13.00 21.50 14.50 | 14.50 14.50 21.50 | 19.00 | 14.50 | 14.50 | 14.50
Band 7
LTE

Ant.31 24.00 24.00 24.00 22.00 22.00 | 22.00 22.00 22.00 | 22.00 | 22.00 | 22.00 | 22.00
Band 7
LTE

Ant.11 24.00 18.00 18.00 24.00 18.00 | 18.00 18.00 24.00 | 19.00 | 18.00 | 18.00 | 18.00
Band 7
LTE

Ant.13 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 12
LTE

Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 12
LTE

Ant.13 24.50 24.50 24.50 24.50 24,50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 13
LTE

Ant.31 24.50 24.50 24.50 24.50 24,50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 13
LTE

Ant.13 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 17
LTE

Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 17
LTE

Ant.13 24.50 22.50 22.50 24.50 24.50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 18
LTE

Ant.31 24.50 24.50 24.50 24.50 24,50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 18
LTE

Ant.13 24.50 22.50 22.50 24.50 24.50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 19
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LTE

Ant.31 24.50 24.50 24.50 24.50 24,50 | 24.50 24.50 2450 | 24.50 | 24.50 | 24.50 | 24.50
Band 19
LTE

Ant.13 25.00 23.00 23.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 26
LTE

Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
Band 26
LTE

Ant.13 24.50 17.50 17.50 24.50 21.00 | 21.00 21.00 2450 | 21.50 | 21.00 | 21.00 | 21.00
Band 66
LTE

Ant.31 24.50 24.50 24.50 21.50 20.50 | 20.50 20.50 21.50 | 21.50 | 20.50 | 20.50 | 20.50
Band 66
LTE

Ant.11 24.50 23.50 23.50 24.50 22.50 | 22.50 22.50 24.50 | 23.00 | 22.50 | 22.50 | 22.50
Band 66
LTE

Ant.13 24.70 16.70 16.70 24.70 18.20 | 18.20 18.20 24.70 | 22.20 | 18.20 | 18.20 | 18.20
Band 38
LTE

Ant.31 24.70 24.70 24.70 24.70 24,70 | 24.70 24.70 24.70 | 24.70 | 24.70 | 24.70 | 24.70
Band 38
LTE

Ant.11 24.70 21.20 21.20 24.70 19.70 | 19.70 19.70 24.70 | 21.20 | 19.70 | 19.70 | 19.70
Band 38
LTE

Ant.13 24.70 16.20 16.20 23.70 17.70 | 17.70 17.70 23.70 | 20.20 | 17.70 | 17.70 | 17.70
Band 41
LTE

Ant.31 24.70 24.70 24.70 24.70 24.70 | 24.70 24.70 24.70 | 24.70 | 24.70 | 24.70 | 24.70
Band 41
LTE

Ant.11 24.70 20.70 20.70 24.70 19.70 | 19.70 19.70 24.70 | 21.70 | 19.70 | 19.70 | 19.70
Band 41
n2 Ant.13 24.50 18.00 18.00 24.50 20.50 | 20.50 20.50 2450 | 21.00 | 20.50 | 20.50 | 20.50
n2 Ant.31 24.50 24.50 24.50 23.00 21.50 | 21.50 21.50 23.00 | 23.00 | 21.50 | 21.50 | 21.50
n5 Ant.13 25.00 23.00 23.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
n5 Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
n7 Ant.13 24.50 13.50 13.50 22.00 14.50 | 14.50 14.50 22.00 | 19.00 | 14.50 | 14.50 | 14.50
n7 Ant.31 24.50 24.50 24.50 22.50 22,50 | 22.50 22.50 22.50 | 22.50 | 22.50 | 22.50 | 22.50
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n7 Ant.11 24.50 18.50 18.50 24.50 18.50 | 18.50 18.50 24.50 | 19.50 | 18.50 | 18.50 | 18.50
n26 Ant.13 25.00 23.00 23.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
n26 Ant.31 25.00 25.00 25.00 25.00 25.00 | 25.00 25.00 25.00 | 25.00 | 25.00 | 25.00 | 25.00
n66 Ant.13 2450 18.50 18.50 24.50 21.00 | 21.00 21.00 2450 | 21.50 | 21.00 | 21.00 | 21.00
n66 Ant.31 24.50 24.50 24.50 21.50 20.50 | 20.50 20.50 21.50 | 21.50 | 20.50 | 20.50 | 20.50
n66 Ant.11 24.50 23.00 23.00 24.50 22.50 | 22.50 22.50 2450 | 23.00 | 22.50 | 22.50 | 22.50
n38 Ant.13 24.50 14.00 14.00 22.00 15.50 | 15.50 15.50 22.00 | 19.50 | 15.50 | 15.50 | 15.50
n38 Ant.31 24.50 24.50 24.50 22.50 2150 | 21.50 21.50 22.50 | 22.50 | 21.50 | 21.50 | 21.50
n38 Ant.11 24.50 18.50 18.50 24.50 17.00 | 17.00 17.00 2450 | 19.00 | 17.00 | 17.00 | 17.00
n4l Ant.13 26.00 14.00 14.00 22.00 16.00 | 16.00 16.00 22.00 | 19.50 | 16.00 | 16.00 | 16.00
n4l Ant.31 26.00 26.00 26.00 23.00 22.00 | 22.00 22.00 23.00 | 23.00 | 22.00 | 22.00 | 22.00
n4l Ant.11 26.00 17.50 17.50 24.00 17.50 | 17.50 17.50 24.00 | 19.00 | 17.50 | 17.50 | 17.50
n77 Ant.11 24.50 19.00 19.00 24.50 20.00 | 20.00 20.00 24.50 | 20.00 | 20.00 | 20.00 | 20.00
n77 Ant.12 24.50 18.50 18.50 24.50 22.50 | 22.50 22.50 2450 | 22.50 | 22.50 | 22.50 | 22.50
n77 Ant.21 22.50 16.50 16.50 22.50 19.00 | 19.00 19.00 22.50 | 22.50 | 19.00 | 19.00 | 19.00
n77 Ant.23 22.50 16.50 16.50 21.50 19.00 | 19.00 19.00 21.50 | 21.50 | 19.00 | 19.00 | 19.00
n78 Ant.11 26.50 18.50 18.50 24.00 20.00 | 20.00 20.00 24.00 | 20.00 | 20.00 | 20.00 | 20.00
n78 Ant.12 27.00 18.00 18.00 24.50 23.00 | 23.00 23.00 2450 | 23.00 | 23.00 | 23.00 | 23.00
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n78 Ant.21 24.00 16.50 16.50 22.50 19.00 | 19.00 19.00 22.50 | 22.50 | 19.00 | 19.00 | 19.00
n78 Ant.23 23.50 15.50 15.50 21.00 18.50 | 18.50 18.50 21.00 | 21.00 | 18.50 | 18.50 | 18.50
LTE Power NR Power
Head(Receiver on) Body(Receiver off) Head(Receiver on) Body(Receiver off)
EN-
Full Simultan Full Simultan
EN-DC DC
Pow Standal eous Simultaneous Pow Standal eous Simultaneous
Configura LTE Anten Standalone NR Anten Standalone
er one transmiss transmission er one transmiss transmission
bands na ban na
(dB ion (dB ion
ds
m) DS DS DS DS DSI m) DS DS DS DS DSI
DSI2 DsI3 DSI2 DsI3
14 15 18 19 10 14 15 18 19 10
ANT 24. 18. 18. 18.
245 155 155 18.0
LTE 13# 5 5 0 0
Band2 ANT 23. 23. 20. 20.
245 245 245 20.5
31# 0 0 5 5
ANT 24. 19. 18. 18.
245 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band4 ANT 21. 21. 20. 20.
245 245 245 20.5
31# 5 5 5 5 ANT 24. 17. 16. 16.
N7 245 16.0 16.0 16.0
LTE+N7 ANT 25. 25. 24. 24. 11# 5 0 0 0
25.0 20.5 20.5 24.0
LTE 13# 0 0 0 0
Band5 ANT 25. 25. 25. 25.
25.0 25.0 25.0 25.0
31# 0 0 0 0
ANT 24, 19. 18. 18.
24.5 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band66 ANT 21. 21. 20. 20.
24.5 24.5 24.5 20.5
31# 5 5 5 5
ANT 24, 19. 18. 18.
24.5 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band4 ANT 21. 21. 20. 20.
24.5 24.5 24.5 20.5
31# 5 5 5 5 ANT 24. 16. 14. 14.
N38 245 16.5 16.5 145
LTE+N38 ANT 24, 19. 18. 18. 11# 5 5 5 5
24.5 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band66 ANT 21. 21. 20. 20.
24.5 24.5 245 20.5
31# 5 5 5 5
ANT 24. 19. 18. 18.
245 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band4 ANT 21. 21. 20. 20. ANT 24. 16. 15. 15.
245 245 245 20.5 N41 26.0 155 15.5 15.0
LTE+N41 31# 5 5 5 5 11# 0 5 0 0
LTE ANT 24. 19. 18. 18.
245 15.0 15.0 18.5
Band66 13# 5 0 5 5
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ANT 21. 21. 20. 20.
24.5 24.5 24.5 20.5
31# 5 5 5 5
ANT 24. 18. 18. 18.
24.5 15.5 15.5 18.0
LTE 13# 5 5 0 0
Band2 ANT 23. 23. 20. 20.
24.5 24.5 24.5 20.5
31# 0 0 5 5
ANT 25. 25. 24. 24,
25.0 20.5 20.5 24.0
ENDC LTE 13# 0 0 0 0 ANT 24. 20. 20. 20.
N66 245 20.5 20.5 20.0
LTE+N66 Band5 ANT 25. 25. 25. 25. 11# 5 5 0 0
25.0 25.0 25.0 25.0
31# 0 0 0 0
ANT 21. 16. 12. 12.
24.0 10.5 10.5 12.0
LTE 13# 5 5 0 0
Band7 ANT 22. 22. 22. 22.
24.0 24.0 24.0 22.0
31# 0 0 0 0
LTE ANT 24. 20. 19. 19.
245 21.0 21.0 19.0
Band4 11# 5 5 0 0
LTE ANT 24. 16. 15. 15. ANT 24. 18. 18. 18.
24.0 16.0 16.0 155 245 155 15.5 18.0
Band7 11# 0 5 5 5 13# 5 5 0 0
LTE ANT 24. 20. 20. 20.
24.5 21.0 21.0 20.0
ENDC Band66 11# 5 5 0 0
N2
LTE+N2 LTE ANT 24. 20. 19. 19.
24.5 21.0 21.0 19.0
Band4 11# 5 5 0 0
LTE ANT 24. 16. 15. 15. ANT 23. 20. 20. 20.
24.0 16.0 16.0 155 245 245 245 20.5
Band7 11# 0 5 5 5 31# 0 5 5 5
LTE ANT 24. 20. 20. 20.
24.5 21.0 21.0 20.0
Band66 11# 5 5 0 0
ANT 24, 16. 15. 15.
24.0 16.0 16.0 155
ENDC LTE 11# 0 5 5 5 ANT 25. 25. 24, 24,
N5 25.0 20.5 20.5 24.0
LTE+NS Band7 ANT 22. 22. 22. 22. 13# 0 0 0 0
24.0 24.0 24.0 22.0
31# 0 0 0 0
ANT 21. 16. 12. 12.
24.0 10.5 10.5 12.0
LTE 13# 5 5 0 0 ANT 24. 19. 19. 19.
245 16.5 16.5 19.0
Band7 ANT 22. 22. 22. 22. 11# 5 5 0 0
24.0 24.0 24.0 22.0
ENDC 31# 0 0 0 0
N77
LTE+N77 ANT 21. 16. 12. 12.
24.0 10.5 10.5 12.0
LTE 13# 5 5 0 0 ANT 24. 20. 20. 20.
245 16.0 16.0 20.0
Band7 ANT 22. 22. 22. 22. 12# 5 0 0 0
24.0 24.0 24.0 22.0
31# 0 0 0 0
ANT 24. 18. 18. 18.
245 155 15.5 18.0
LTE 13# 5 5 0 0
ENDC Band2 ANT 23. 23. 20. 20. ANT 24. 19. 18. 18.
245 245 245 20.5 N78 26.5 16.0 16.0 18.0
LTE+N78 31# 0 0 5 5 11# 0 0 0 0
LTE ANT 24, 19. 18. 18.
24.5 15.0 15.0 18.5
Band4 13# 5 0 5 5
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ANT 21. 21. 20. 20.
24.5 24.5 24.5 20.5
314 5 5 5 5
ANT 25. 25. 24. 24.
25.0 20.5 20.5 24.0
LTE 13# 0 0 0 0
Band5 ANT 25. 25. 25. 25.
25.0 25.0 25.0 25.0
31# 0 0 0 0
ANT 21. 17. 12. 12.
245 11.0 11.0 12.5
LTE 13# 5 0 5 5
Band7 ANT 22. 22. 22. 22.
245 245 245 225
31# 5 5 5 5
ANT 24, 19. 18. 18.
245 15.0 15.0 185
LTE 13# 5 0 5 5
Band66 ANT 21. 21. 20. 20.
245 245 245 20.5
31# 5 5 5 5
ANT 24. 19. 17. 17.
24.7 14.2 14.2 17.2
LTE 13# 7 7 2 2
Band38 ANT 24. 24. 24. 24.
24.7 24.7 24.7 24.7
31# 7 7 7 7
ANT 23. 17. 16. 16.
24.7 14.7 14.7 16.2
LTE 13# 7 7 2 2
Band41 ANT 24. 24. 24. 24.
24.7 24.7 24.7 247
314 7 7 7 7
ANT 24. 18. 18. 18.
24.5 15.5 15.5 18.0
LTE 13# 5 5 0 0
Band2 ANT 23. 23. 20. 20.
24.5 24.5 24.5 20.5
31# 0 0 5 5
ANT 24, 19. 18. 18.
24.5 15.0 15.0 18.5
LTE 13# 5 0 5 5
Band4 ANT 21. 21. 20. 20.
24.5 24.5 24.5 20.5
31# 5 5 5 5
ANT 25. 25. 24. 24.
25.0 20.5 20.5 24.0
LTE 13# 0 0 0 0
Band5 ANT 25. 25. 25. 25. ANT 24. 20. 20. 20.
25.0 25.0 25.0 25.0 26.5 16.0 16.0 20.0
31# 0 0 0 0 12# 5 0 0 0
ANT 21. 17. 12. 12.
245 11.0 11.0 125
LTE 13# 5 0 5 5
Band7 ANT 22. 22. 22. 22.
245 245 245 225
31# 5 5 5 5
ANT 24. 19. 18. 18.
245 15.0 15.0 185
LTE 13# 5 0 5 5
Band66 ANT 21. 21. 20. 20.
245 245 245 20.5
31# 5 5 5 5
LTE ANT 24, 19. 17. 17.
24.7 14.2 14.2 17.2
Band38 13# 7 7 2 2
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ANT 24. 24. 24. 24.
24.7 24.7 24.7 247
31# 7 7 7 7
ANT 23. 17. 16. 16.
24.7 14.7 14.7 16.2
LTE 13# 7 7 2 2
Band41 ANT 24. 24. 24. 24.
24.7 24.7 24.7 247
31# 7 7 7 7
UL CA Power UL CA Power
Head(Receiver on) Body(Receiver off) Head(Receiver on) Body(Receiver off)
LTE-UL Full Simultan uL Full Simultan
CA UL CA Pow Standal eous Simultaneous CA Pow Standal eous Simultaneous
Ante Standalone Ante Standalone
Configura bands er one transmis transmission band er one transmis transmission
nna nna
tions (dB sion s (dB sion
m) Ds | DS [ DS | Ds DSl m) DS | DS | DS | Ds DSl
DSI2 DSI3 DSI2 DSI3
14 15 18 19 10 14 15 18 19 10
ANT 21. 19. 14. 14. 14.
24.0 13.0 13.0
13# 5 0 5 5 5
LTE ANT 22. 22 22 22 22
24.0 24.0 24.0
Band7 31# 0 0 0 0 0
ANT 24. 19. 18. 18. 18.
24.0 18.0 18.0
11# 0 0 0 0 0
ANT 23. 20. 17. 17. 17.
24.7 16.2 16.2
13# 7 2 7 7 7
Intra-
LTE ANT 24. 24. 24. 24. 24.
Band 24.7 247 24.7 /
Band41 31# 7 7 7 7 7
UL CA
ANT 24. 21. 19. 19. 19.
24.7 20.7 20.7
11# 7 7 7 7 7
ANT 24 21. 21 21 21,
24.5 175 17.5
13# 5 5 0 0 0
LTE ANT 21. 21. 20. 20. 20.
245 245 245
Band66 31# 5 5 5 5 5
ANT 24. 23. 22. 22. 22.
245 235 23.5
11# 5 0 5 5 5
ANT 22. 16. 16. 16. 16.
225 135 13.5
LTE 13# 5 5 0 0 0 LTE ANT 22. 18. 17. 17. 17.
225 19.0 19.0
Band2 ANT 21. 21. 18. 18. 18. B4 11# 5 5 0 0 0
225 225 225
31# 0 0 5 5 5
Inter-
ANT 22. 16. 16. 16. 16.
Band 225 135 13.5
LTE 13# 5 5 0 0 0 LTE ANT 22. 15. 14. 14. 14.
UL CA 22.5 155 15.5
Band2 ANT 21. 21. 18. 18. 18. B7 11# 5 0 0 0 0
225 225 225
31# 0 0 5 5 5
LTE ANT 22. 18. 17. 17. 17. LTE ANT 23. 23. 22. 22. 22.
225 19.0 19.0 23.0 18.5 185
Band4 11# 5 5 0 0 0 B5 13# 0 0 0 0 0
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ANT 23. 23. 23. 23. 23.
23.0 23.0 23.0
31# 0 0 0 0 0
ANT 22. 17. 16. 16. 16.
225 14.0 14.0
LTE 13# 5 0 5 5 5 LTE ANT 22. 15. 14. 14. 14.
225 155 155
Band4 ANT 19. 19. 18. 18. 18. B7 11# 5 0 0 0 0
225 225 225
31# 5 5 5 5 5
ANT 23. 23. 22. 22. 22.
23.0 18.5 185
LTE 13# 0 [ 0 0 [ LTE ANT 22. 15. 14. 14. 14.
225 155 155
Band5 ANT 23. 23. 23. 23. 23. B7 11# 5 0 0 0 0
23.0 23.0 23.0
31# 0 [ 0 0 0
ANT 23. 23. 22. 22. 22.
23.0 18.5 185
LTE 13# 0 [ 0 0 0 LTE ANT 22. 18. 18. 18. 18.
225 18.5 185
Band5 ANT 23. 23. 23. 23. 23. B66 11# 5 5 0 0 0
23.0 23.0 23.0
31# 0 0 0 0 [
ANT 21. 15. 10. 10. 10.
225 9.0 9.0
LTE 13# 0 0 5 5 5 LTE ANT 22. 18. 17. 17. 17.
225 19.0 19.0
Band7 ANT 20. 20. 20. 20. 20. B4 11# 5 5 0 0 0
225 225 225
31# 5 5 5 5 5

*PLax 1S Used for RF tune up procedure. The maximum allowed output power is equal to Pmax -2
dB device uncertainty.

Maximum target power, P, is configured in NV settings in EUT to “limit maximum transmitting
power”. This power is converted into “peak power in NV settings for TDD schemes”. The EUT
maximum allowed output power is equal to B,,, -2 dB device uncertainty. EFS file P;,,;; level will
compare to P4, When Py,,;; is high than Pmax, the power will be limited to P,,,, power level.
*All P power levels entered in the Table correspond to average power levels after accounting
for duty cycle in the case TDD modulation schemes (for e.g., GSM & LTE TDD & NR TDD).

Based on selection criteria described in Section 6.2.1, the selected technologies/bands for testing
time-varying test sequences are listed in Table 4-1, the Reserve_power_margin (dB) for this EUT is
set to 3dB in EFS, and is used in Part 2 test.

The radio configurations used in Part 2 test for selected technologies, bands, DSIs and antennas
are listed in Table 8-2. 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 8-2.

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 applying the worst-case SAR obtained from the worst radio
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configuration in Part 1 testing to calculate time-varying SAR exposure in equations (1a) and (3a),

the accuracy in compliance demonstration remains the same.

Table 8-2 Radio configuration selected for Part2 test

Partl
Tune Measured Measured
SAR@Plimit EFS
Test Fre. RB RB up Pmax Plimit
Test Scenario Tech Band Antenna DsI Channel BW Mode Position Distance(mm) 10g Plimit
case (MHz) size offest Pmax [Power [Power
SAR [dBm]
[dBm] meter] meter]
(W/Kg)
GSM Right
1 Squencel ANT13 2 251 848.8 / / / 1slots 0 0.612 33.50 31.69 32.50 3115
850 Cheek
GSM Right
2 Squence2 ANT13 2 251 848.8 / / / 1slots 0 0.612 33.50 31.69 32.50 3115
850 Cheek
GSM
GSM
3 Squencel ANT13 2 810 1909.8 / / / 2slots Right Tilt 0 0.915 29.00 27.30 25.00 23.37
1900
GSM
4 Squence2 ANT13 2 810 1909.8 ! ! ! 2slots Right Tilt 0 0.915 29.00 27.30 25.00 23.37
1900
5 Squencel Band2 ANT13 2 9538 1907.6 ! ! ! RMC Right Tilt 0 0.908 25.00 2331 17.00 15.32
6 Squence2 Band2 ANT13 2 9538 1907.6 / / / RMC Right Tilt 0 0.908 25.00 2331 17.00 15.32
WCDMA Right
7 Squencel Band5 ANT13 2 4233 846.6 / / / RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
Right
8 Squence2 Band5 ANT13 2 4233 846.6 ! ! ! RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
9 Squencel Band7 ANT13 2 21100 2535 20 1 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
10 Squence2 Band7 ANT13 2 21100 2535 20 1 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
LTE
11 Squencel Band41l ANT13 4 41490 2680 20 1 49 QPSK Back Side 15 0.551 24.70 22.94 23.70 22.50
12 Squence2 Band41l ANT13 4 41490 2680 20 1 49 QPSK Back Side 15 0.551 24.70 22.94 23.70 22.50
DFT-s-
13 Squencel N7 ANT13 2 510000 2550 40 1 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
DFT-s-
14 Squence2 N7 ANT13 2 510000 2550 40 1 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
NR
DFT-s-
15 Squencel N78 ANT12 4 650000 3750 100 1 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
DFT-s-
16 Squence2 N78 ANT12 4 650000 3750 100 1 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 44 / 111

Web: www.titcgroup.com
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China

Template No.: TRP-ST-Part2 (2022-08-15)




Report No.: BL-S22550217-701

Group

DFT-s-
17 Call Drop NR N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
LTE Band7 ANT13 2 21100 2535 20 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
call tech&band
18
change
Right
WCDMA Band5 ANT13 2 4233 846.6 / / RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
DFT-s-
N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
ANT Switch&DSI BPSK
19 NR
switch DFT-s-
Right
N7 ANT11 10 507000 2535 40 108 OFDM 10 0.426 24.50 23.33 18.50 18.04
Edge
BPSK
DFT-s-
NR N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
20 100s-60s-100s
DFT-s-
NR N78 ANT12 4 650000 3750 100 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
DFT-s-
NR N78 ANT12 4 650000 3750 100 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
21 60s-100s-60s
DFT-s-
NR N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
DFT-s-
Right
NR N78 ANT12 2 650000 3750 100 1 OFDM 0 0.517 26.50 25.24 16.00 15.22
SARVSSAR Cheek
22 BPSK
(n78_B7)
Right
LTE Band7 ANT13 2 21100 2535 20 49 QPSK 0 0.391 24.50 23.03 11.00 10.48
Cheek
DFT-s-
N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
DFT-s-
head—no
23 NR N7 ANT13 4 507000 2535 40 108 OFDM Back Side 15 0.790 24.50 22.95 22.00 21.32
head—head
BPSK
DFT-s-
N7 ANT13 2 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
no DFT-s-
24 head—head—no NR N7 ANT13 4 507000 2535 40 108 OFDM Back Side 15 0.790 24.50 22.95 22.00 21.32
head BPSK
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DFT-s-

N7 ANT13 2 510000 2550 40 1 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
DFT-s-

N7 ANT13 4 507000 2535 40 1 108 OFDM | Back Side 15 0.790 24.50 22.95 22.00 21.32
BPSK

Note:

Based on the selection criteria described in Section 6.2, the radio configurations for the

Tx varying transmission test cases listed in Section 5 are:

1. Technologies and bands for time-varying Tx power transmission: The test case 1~16 listed in Table 8-2 are selected to test with the test sequences defined in Section
6.1 in both time-varying conducted power measurement and time-varying SAR measurement.

2. Technology and band for change in call test: The test case 17 listed in Table 8-2 are selected for performing the call drop test in conducted power setup. NR Band 7
having the lowest Plimit among all technologies and bands.

3. Technologies and bands for change : The test case 18 listed in Table 8-2 by establishing a call in LTE Band 7, and then handing over to WCDMA Band 5 exposure
scenario in conducted power setup.

4. Technologies and bands for change in Antenna: The test case 19 listed in Table 8-2 is selected for antenna switch test by establishing a call in NR Band 7 in antenna 13,
and then handing over to NR Band 7 in antenna 11 exposure scenario in conducted power setup.

5. Technologies and bands for change in DSI: The test case 19 listed in Table 8-2 is selected for DSI switch test by establishing a call in NR Band 7 in DSI=2, and then
handing over to DSI = 10 exposure scenario in conducted power setup.

6. Technologies and bands for change in Time window: The test case 20 listed in Table 8-2 is selected for time window switch test by establishing a call in NR Band 7 in
100s time window , and then handing over to NR Band 78 in 60s time window exposure scenario in conducted power setup.

7. Technologies and bands for change in Time window: The test case 21 listed in Table 8-2 is selected for time window switch test by establishing a call in NR Band 78 in
60s time window , and then handing over to NR Band 7 in 100s time window exposure scenario in conducted power setup.

8. Technologies and bands for switch in SAR exposure: The test case 22 listed in Table 8-2 are selected for SAR exposure switching test in one of the supported
simultaneous WWAN transmission scenario, i.e., LTE Band 7 in 100s time window + NR Band 78 in 60s time window, in conducted power setup.

9. Exposure category swtich in non-head to head to non-head: The test case 23 listed in Table 8-2 is selected for exposure category switch test by establishing a call in NR
Band 7 in DSI=2, and then handing over to DSI = 4, and finally handing over to DSI = 2, exposure scenario in conducted power setup.

10. Exposure category swtich in head to non-head to head: The test case 24 listed in Table 8-2 is selected for exposure category switch test by establishing a call in NR

Band 7 in DSI=4, and then handing over to DSI = 2, and finally handing over to DSI = 4, exposure scenario in conducted power setup.

8.2 P, and P;i... Measurement Results

The measured Pj;,,;; for all the selected radio configurations given in Table 8-2 are listed in below Table

8-3. P4 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 6.1.
Table 8-3 Measured P;;,,,;; and P,,., of selected radio configurations

Partl
Tune Measured Measured
SAR@Plimit EFS
Test Fre. RB RB up Pmax Plimit
Test Scenario Tech Band Antenna DSI Channel BW Mode Position Distance(mm) 109 Plimit
case (MHz) size offest Pmax [Power [Power
SAR [dBm]
[dBm] meter] meter]
(W/Kg)
Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 46 / 111

Web: www.titcgroup.com Template No.: TRP-ST-Part2 (2022-08-15)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



Report No.: BL-S22550217-701

Group

GSM Right
1 Squencel ANT13 251 848.8 / / 1slots 0 0.612 33.50 31.69 32.50 3115
850 Cheek
GSM Right
2 Squence2 ANT13 251 848.8 / / 1slots 0 0.612 33.50 31.69 32.50 3115
850 Cheek
GSM
GSM
3 Squencel ANT13 810 1909.8 / / 2slots Right Tilt 0 0.915 29.00 27.30 25.00 23.37
1900
GSM
4 Squence2 ANT13 810 1909.8 ! ! 2slots Right Tilt 0 0.915 29.00 27.30 25.00 23.37
1900
5 Squencel Band2 ANT13 9538 1907.6 ! ! RMC Right Tilt 0 0.908 25.00 2331 17.00 15.32
6 Squence2 Band2 ANT13 9538 1907.6 / / RMC Right Tilt 0 0.908 25.00 2331 17.00 15.32
WCDMA Right
7 Squencel Band5 ANT13 4233 846.6 / / RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
Right
8 Squence2 Band5 ANT13 4233 846.6 ! ! RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
9 Squencel Band7 ANT13 21100 2535 20 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
10 Squence2 Band7 ANT13 21100 2535 20 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
LTE
11 Squencel Band41 ANT13 41490 2680 20 49 QPSK Back Side 15 0.551 24.70 22.94 23.70 22.50
12 Squence2 Band41 ANT13 41490 2680 20 49 QPSK Back Side 15 0.551 24.70 22.94 23.70 22.50
DFT-s-
13 Squencel N7 ANT13 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
DFT-s-
14 Squence2 N7 ANT13 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
NR
DFT-s-
15 Squencel N78 ANT12 650000 3750 100 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
DFT-s-
16 Squence2 N78 ANT12 650000 3750 100 1 OFDM Back Side 15 0.406 27.00 25.24 24.50 23.65
BPSK
DFT-s-
17 Call Drop NR N7 ANT13 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
BPSK
LTE Band7 ANT13 21100 2535 20 49 QPSK Right Tilt 0 0.776 24.00 22.95 13.00 11.93
call tech&band
18
change
Right
WCDMA Band5 ANT13 4233 846.6 / / RMC 0 0.895 25.00 23.80 23.00 21.78
Cheek
DFT-s-
ANT Switch&DSI
19 NR N7 ANT13 510000 2550 40 108 OFDM Right Tilt 0 0.893 24.50 22.95 13.50 12.91
switch
BPSK
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N7

ANT11

10

507000

2535

40

108

DFT-s-

OFDM

BPSK

Right

Edge

10

0.426

24.50

23.33

18.50

18.04

20

100s-60s-100s

NR

N7

ANT13

510000

2550

40

108

DFT-s-

OFDM

BPSK

Right Tilt

0.893

24.50

22.95

13.50

12.91

NR

N78

ANT12

650000

3750

100

DFT-s-

OFDM

BPSK

Back Side

15

0.406

27.00

25.24

24.50

23.65

21

60s-100s-60s

NR

N78

ANT12

650000

3750

100

DFT-s-

OFDM

BPSK

Back Side

15

0.406

27.00

25.24

24.50

23.65

NR

N7

ANT13

510000

2550

40

108

DFT-s-

OFDM

BPSK

Right Tilt

0.893

24.50

22.95

13.50

12.91

22

SARVSSAR

(n78_B7)

NR

N78

ANT12

650000

3750

100

DFT-s-

OFDM

BPSK

Right

Cheek

0.517

26.50

25.24

16.00

15.22

LTE

Band7

ANT13

21100

2535

20

49

QPSK

Right

Cheek

0.391

24.50

23.03

11.00

10.48

23

head—no

head—head

NR

N7

ANT13

510000

2550

40

108

DFT-s-

OFDM

BPSK

Right Tilt

0.893

24.50

22.95

13.50

12.91

N7

ANT13

507000

2535

40

108

DFT-s-

OFDM

BPSK

Back Side

15

0.790

24.50

22.95

22.00

21.32

N7

ANT13

510000

2550

40

108

DFT-s-

OFDM

BPSK

Right Tilt

0.893

24.50

22.95

13.50

12.91

24

no

head—head—no

head

NR

N7

ANT13

507000

2535

40

108

DFT-s-

OFDM

BPSK

Back Side

15

0.790

24.50

22.95

22.00

21.32

N7

ANT13

510000

2550

40

108

DFT-s-

OFDM

BPSK

Right Tilt

0.893

24.50

22.95

13.50

12.91

N7

ANT13

507000

2535

40

108

DFT-s-

OFDM

BPSK

Back Side

15

0.790

24.50

22.95

22.00

21.32
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Note:

Based on the selection criteria described in Section 6.2, the radio configurations for the

Tx varying transmission test cases listed in Section 5 are:

1. Technologies and bands for time-varying Tx power transmission: The test case 1~16 listed in Table 8-2 are selected to test with the test sequences defined in Section
6.1 in both time-varying conducted power measurement and time-varying SAR measurement.

2. Technology and band for change in call test: The test case 17 listed in Table 8-2 are selected for performing the call drop test in conducted power setup. NR Band 7
having the lowest Plimit among all technologies and bands.

3. Technologies and bands for change : The test case 18 listed in Table 8-2 by establishing a call in LTE Band 7, and then handing over to WCDMA Band 5 exposure
scenario in conducted power setup.

4. Technologies and bands for change in Antenna: The test case 19 listed in Table 8-2 is selected for antenna switch test by establishing a call in NR Band 7 in antenna 13,
and then handing over to NR Band 7 in antenna 11 exposure scenario in conducted power setup.

5. Technologies and bands for change in DSI: The test case 19 listed in Table 8-2 is selected for DSI switch test by establishing a call in NR Band 7 in DSI=2, and then
handing over to DSI = 10 exposure scenario in conducted power setup.

6. Technologies and bands for change in Time window: The test case 20 listed in Table 8-2 is selected for time window switch test by establishing a call in NR Band 7 in
100s time window , and then handing over to NR Band 78 in 60s time window exposure scenario in conducted power setup.

7. Technologies and bands for change in Time window: The test case 21 listed in Table 8-2 is selected for time window switch test by establishing a call in NR Band 78 in
60s time window , and then handing over to NR Band 7 in 100s time window exposure scenario in conducted power setup.

8. Technologies and bands for switch in SAR exposure: The test case 22 listed in Table 8-2 are selected for SAR exposure switching test in one of the supported
simultaneous WWAN transmission scenario, i.e., LTE Band 7 in 100s time window + NR Band 78 in 60s time window, in conducted power setup.

9. Exposure category swtich in non-head to head to non-head: The test case 23 listed in Table 8-2 is selected for exposure category switch test by establishing a call in NR
Band 7 in DSI=2, and then handing over to DSI = 4, and finally handing over to DSI = 2, exposure scenario in conducted power setup.

10. Exposure category swtich in head to non-head to head: The test case 24 listed in Table 8-2 is selected for exposure category switch test by establishing a call in NR

Band 7 in DSI=4, and then handing over to DSI = 2, and finally handing over to DSI = 4, exposure scenario in conducted power setup.

Note:

1. The uncertainty of GSM is +/-1.414 dB as provided by manufacturer.

2. The uncertainty of WCDMA is +/-1.414 dB as provided by manufacturer.
3. The uncertainty of LTE is +/-1.414 dB as provided by manufacturer.

4. The uncertainty of NR FDD is +/-1.414 dB as provided by manufacturer.
5. The uncertainty of NR TDD is +/-1..414 dB as provided by manufacturer.
6. The Pmax and Plimit of Table is target power.
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8.3 Time-varying TX Power Measurement Results

The measurement setup is shown in Figures 7-1. The purpose of the time-varying Tx power
measurement is to demonstrate the effectiveness of power limiting enforcement and that the time-
averaged Tx power when represented in time-averaged 1gSAR or 10gSAR values does not exceed FCC
limit as shown in Eq. (1a) and (1b), rewritten below:

conducted_Tx_power(t)

1g_or_10gSAR(t) =

*1g_or_10gSAR_Pjjpmic (1a)

conducted_Tx_power_Piimit

ﬁ ftt—TSAR 1g_or_10gSAR(t)dt
FCC SAR limit
where, conducted_Tx_power(t), conducted_Tx_power_Pjjpyi:, and 1g_or_10gSAR_P;;,i; correspond to
the measured instantaneous conducted Tx power, measured conducted Tx power at Pj;i:, and
measured 1gSAR or 10gSAR values at Pj;,,,;; reported in Partl test(listed in Table 8-2 of this report as

well)

<1 (1b)

Following the test procedure in Section 6.3, 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 Eg. (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.

The power limiting enforcement is effective in all the tests, and the time-averagedlg SAR does not
exceed the SAR design target + device uncertainty for all the tested technologies/bands. Therefore,
Qualcomm Smart Transmit time averaging feature is validated.
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8.3.1 GSM 850

Test result for test sequence 1:

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:

SAR (or APD)
Tech: GS5M, Band GSM850

16

N 14

£

e

=z 12+

2 -

<

o 08

2 o064

e

=

< 044

o

<

B 02+
00—
90

140

190

240 290 340 390 440
Time (s)

490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.553

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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:

16

SAR (or APD)
Tech: GS5M, Band GSM850

14

1.2+

1

0.8

0.6

0.4+

SAR (W/kg) or APD (W/m2)

0.2+

02
90

140

190

240 290 340 390 440
Time (s)

490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.536

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.2 GSM1900

Test result for test sequence 1:

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:

SAR (or APD)
Tech: GSM, Band PCS
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—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.869

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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:

16

SAR (or APD)
Tech: GSM, Band PCS
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02
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240 290 340 390 440
Time (s)

490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.874

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.3 WCDMA Band 2

Test result for test sequence 1:

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:

SAR (or APD)
Tech: WCDMA, Band 2
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490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.924

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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:

16

SAR (or APD)
Tech: WCDMA, Band 2
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0.2+

0%
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Time (s)

490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.936

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.4 WCDMA Band 5

Test result for test sequence 1:

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:

SAR (or APD)
Tech: WCDMA, Band 5
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—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.922

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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:

16

SAR (or APD)
Tech: WCDMA, Band 5
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02
90

140

190

240 290 340 390 440
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—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.922

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.5 LTEBand 7

Test result for test sequence 1:

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:

SAR (or APD)
Tech: LTE, Band 7
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—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.735

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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:

16

SAR (or APD)
Tech: LTE, Band 7
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490

—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.743

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.6 LTE Band 41

Test result for test sequence 1:

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:

SAR (or APD)
Tech: LTE, Band 41
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—— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.598

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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 (or APD)
Tech: LTE, Band 41
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—— calculated 100s-avg SAR/APD
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FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.525

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.7 NRn7 SA

Test result for test sequence 1:

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:

SAR (or APD)
Tech: NR5G SUB6, Band n7
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FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.751

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
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Test result for test sequence 2:

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 (or APD)
Tech: NR5G SUB6, Band n7
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Max 100s-time averaged 1gSAR (green curve) 0.766

device uncertainty.

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
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8.3.8 NR n78 SA

Test result for test sequence 1:

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:

SAR (or APD)
Tech: NR5G SUB6, Band n78
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Max 100s-time averaged 1gSAR (green curve) 0.415

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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Test result for test sequence 2:

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:

SAR (or APD)
Tech: NR5G SUB6, Band n78

16 —— FCC SAR/APD Limit
—— calculated 100s-avg SAR/APD
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Max 100s-time averaged 1gSAR (green curve) 0.374
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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8.4 Call Drop Test Results

This test was measured with LTE Band 7, DSI=2, and with callbox requesting maximum power. The call
drop was manually performed when the EUT is transmitting at P..s.,. level as shown in the plot below.
The measurement setup is shown in Figure 7-1. The detailed test procedure is described in Section 6.3.2.

Call drop test result:

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:

SAR (or APD) Call Drop
Tech: NR5G SUB6, Band n7

16 —— SAR/APD Limit

100s avg. SAR/APD Call 1
14 —— 100s avg. SAR/APD Call 2
) —— total 100s-avg SAR/APD
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SAR (W/kg) or APD (W/m2)

0.2+

00 140 190 240 290 340
Time (s)

(W/Kg)
FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.744

Validated
Note: The test result validated the continuity of power limiting in call change scenario.
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8.5 Change in Technology/Band Test Case

This test was conducted with callbox requesting maximum power, and with antenna & technology switch
from LTE Band 7 to WCDMA Band 2. Following procedure detailed in Section 6.3.3, and using the
measurement setup shown in Figure 7-1, the technology/band switch was performed when the EUT is
transmitting at Preserve level as shown in the plot below

Change in technology/band test result:

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 normalized
time-averaged RF exposure does not exceed the FCC limit of 1.0:

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 7 / Tech: WCDMA, Band 5

1 — norm. limit
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FCC normalized total exposure limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.577
Validated

Note: The test result validated the continuity of power limiting in technology/band switch scenario.
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8.6 Change in Antenna and DSI Switch Test Results

This test was conducted with callbox requesting maximum power, and with time-windows/antenna switch
between NR Band 7, Antenna13, DSI=2 and NR Band 7, Antenna11, DSI=10. Following procedure
detailed in section 6.3.4 and 6.3.6, and using the measurement setup shown in Figure 6-1(b), the time-
window switch via tech/band/antenna switch was performed when the DUT is transmitting at Proserve
level.

Change in technology/band test result:

Time-averaged 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:

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n7

1 —— norm. limit
norm. 100s avg. SAR/APD NR5G_SUBG_n7_beforeSwitch
—— norm. 100s avg. SAR/APD NR5G_SUBG_n7_afterSwitch
—— norm. 100/100s-avg SAR/APD
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FCC normalized total exposure limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.454
Validated
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8.7 Change in Time Windows/Antenna Switch Test Results

This test was conducted with callbox requesting maximum power, and with time-windows/antenna switch
between NR Band 7 (100s window) and NR Band 78 (60s window). Following procedure detailed in
section 6.3.5, and using the measurement setup shown in Figure 6-1(b), the time-window switch via
tech/band/antenna switch was performed when the DUT is transmitting at P.ogee level.

8.7.1 Test case 1 transition from NR Band 7 to NR Band 78(i.e., 100s to 60s), then back to NR Band7

Test results for change in time-window (from 100s to 60s to 100s)

All the conducted Tx power measurement results were converted into time-averaged normalized SAR
values using Equation (7a), (7b) and (7c), and plotted below to demonstrate that the normalized time-
averaged RF exposure does not exceed the FCC limit of 1.0. Equation (7a) is used to convert the Tx
power of device to obtain 100s-averaged normalized SAR in NR Band 7 as shown in black curve.
Similarly, equation (7b) is used to obtain 60s-averaged normalized SAR in NR Band 78 as shown in
orange curve. Equation (7c) is used to obtain total time-averaged normalized SAR as shown in green
curve (i.e., sum of black and orange curves).

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n7 / Tech: NR5G SUB6, Band n78

1 —— norm. 100s-avg SAR/APD

norm. 60s-avg SAR/APD
—— total norm. time-avg RF exp
— norm. limit
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FCC normalized total exposure limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.687
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 ~360s time stamp. Smart Transmit controls the Tx power during these timewindow
switches to ensure total time-averaged RF exposure, i.e., sum of black and orange curves
given 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
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+total uncertainty. In this test, with a maximum normalized SAR of 0.687 being < 0.773
(=0.893/1.6 + 1.414dB device uncertainty), the above test result validated thecontinuity of
power limiting in time-window switch scenario.
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8.7.2 Test case 2 transition from NR Band 78 to NR Band 7(i.e., 60s to 100s), then back to NR Band78

Test results for change in time-window (from 60s to 100s to 60s)

All the conducted Tx power measurement results were converted into time-averaged normalized SAR
values using Equation (7a), (7b) and (7c), and plotted below to demonstrate that the normalized time-
averaged RF exposure does not exceed the FCC limit of 1.0. Equation (7a) is used to convert the Tx
power of device to obtain 100s-averaged normalized SAR in NR Band 78 as shown in black curve.
Similarly, equation (7b) is used to obtain 60s-averaged normalized SAR in NR Band 7 as shown in
orange curve. Equation (7c) is used to obtain total time-averaged normalized SAR as shown in green
curve (i.e., sum of black and orange curves).

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n78 / Tech: NR5G SUB6, Band n7
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Time (s)
(W/Kg)
FCC normalized total exposure limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.571
Validated

Plot Notes:

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

tech/band switches from 60s-to-100s window at ~185s time stamp, and from 100s-to-+0s
window at ~215s time stamp. Smart Transmit controls the Tx power during these timewindow
switches to ensure total time-averaged RF exposure, i.e., sum of black and orange curves
given 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
+total uncertainty. In this test, with a maximum normalized SAR of 0.444 being < 0.773
(=0.893/1.6 + 1.414dB device uncertainty), the above test result validated thecontinuity of
power limiting in time-window switch scenario.
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8.8 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 7 + 5G
NR FR1 n78. Following procedure detailed in Section 6.3.7 and Annex B.2, and using the measurement
setup shown in Figure 7-1, since LTE and Sub6 NR are on different antenna ports, the SAR exposure
switch measurement is performed with the EUT in various SAR exposure scenarios, i.e., in SARsubs NR
only scenario(t=0s ~ 120s), SARsus + SARLTE scenario (t=120s ~ 240s) and SAR_te only

scenario(t >240s).

Plot Note: All the conducted Tx power measurement results were converted into time-averaged
normalized SAR values using Equation (7a), (7b) and (7c), and plotted below to demonstrate that the
normalized time-averaged RF exposure does not exceed the FCC limit of 1.0. Equation (7a) is used to
convert the LTE Tx power of device to obtain 100s-averaged normalized SAR in LTE Band 7 as shown
in black curve. Similarly, equation (7b) is used to obtain 60s-averaged normalized SAR in 5G NR FR1
n78 as shown in orange curve. Equation (7c) is used to obtain total time-averaged normalized SAR as
shown in green curve (i.e., sum of black and orange curves).

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 7 / Tech: NR5G SUB6, Band n78

1 —— norm.100s.LTE_7.SAR/APD
norm.60s.NR5G_SUB6_n78.SAR/APD
—— total norm. time-avg RF exp
—— norm. limit
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Time (s)
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FCC normalized total exposure limit 1.0
Max 100s-time averaged normalized Exposure Ratio (green curve) 0.314
Validated
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 3dB reserve margin setting) for 5G NR. This corresponds to a normalized 1gSAR exposure value =

100%* 0.517W/kg measured SAR at 5G NR Primye /1.6W/kg limit = 0.323 £+ 1.414dB device related

uncertainty (see orange curve between 0s~120s). For predominantly LTE SAR exposure scenario,
maximum normalized 1gSAR exposure should correspond to 100% exposure margin = 0.391W/kg
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measured SAR at LTE Prumit /1.6W/kg limit = 0.244 £ 1.414dB 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 +1.414dB
device uncertainty. In this test, with a maximum normalized SAR of 0.314 being < 0.447 (=0.517/1.6
+1.414dB device uncertainty), the above test result validated the continuity of power limiting in SAR
exposure switch scenario.
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8.9 Exposure Category Switch

This test was conducted with callbox requesting maximum power, and with DSI switch between NR n7,
Antenna13 (Head Exposure). Following procedure detailed in Section 6.3.8, the DSI switch was
performed when the EUT is transmitting at Preserve level as shown in the plot below

Change in head to no-head to head test result:

Maximum power is requested by callbox for the entire duration of the test, time-averaged exposure in
head DSI gradually increases until t~160s where the device is switched from head exposure DSiI(first
DSI, orange curve) to non-head exposure DSI(second DSI, black curve) as evident from increase in
exposure of black curve and no change in orange curve between t~160s and t~170s. At t~170s, device
is switched back from non-head exposure to head exposure as evident from increase in exposure of
orange curve and no change in black curve. In this test, the time-averaged normalized RF exposure in
head exposure DSl(orange curve) did not exceed normalized limit of 1.0 at all times, and is less than
normalized SAR 0.457 being <0.773(=0.893/1.6 + 1.414dB device uncertainty), validating the exposure
continuity when switching between head exposure and non-head exposure categories.

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n7
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Max 360s-time averaged normalized Exposure Ratio (green curve) 0.457
Validated
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Change in non-head to head to non-head test result:

Maximum power is requested by callbox for the entire duration of the test, time-averaged exposure in
head DSI gradually increases until t~160s where the device is switched from head exposure DSI(first
DSI, orange curve) to non-head exposure DSI(second DSI, black curve) as evident from increase in
exposure of black curve and no change in orange curve between t~160s and t~170s. At t~170s, device
is switched back from non-head exposure to head exposure as evident from increase in exposure of
orange curve and no change in black curve. In this test, the time-averaged normalized RF exposure in
head exposure DSl(orange curve) did not exceed normalized limit of 1.0 at all times, and is less than
normalized SAR 0.399 being <0.683(=0.79/1.6 + 1.414dB device uncertainty), validating the exposure
continuity when switching between head exposure and non-head exposure categories.

Total Normalized Time-averaged RF Exposure
Tech: NR5G SUB6, Band n7
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Max 360s-time averaged normalized Exposure Ratio (green curve) 0.399
Validated
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9 SAR TEST RESULT for Sub-6 SMART TRANSMIT FEATURE
VALIDATION

9.1 SAR Measurement for Time-varying Tx Power Scenario

Following Section 6.4 procedure, time-averaged SAR measurements are conducted using EX3DV4
probe at peak location of area scan over 500 seconds. cDASY6 system check, associated SPEAG
certificates and liquid check for SAR measurement is provided in Annex C. Since the sampling rate used
by cDASY®6 for pointSAR measurements is not in user control, the number of points in 100s or 60s
interval is determined from the scan duration setting in cDASY®6 time-average pointSAR measurement by
(100s or 60s / cDASY6_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 6.4, for each of selected technology/band (listed in Table 8-2):

1. With Reserve_power_margin set to 0 dB, area scan is performed at Py;,,;;, and time-averaged
pointSAR measurements are conducted to determine the pointSAR at P;;,,,;; at peak location,
denoted as pointSAR Pyt

2. 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:

pointSAR(t)
pointSAR_Pum,-t

1g_or_10gSAR(t) = *1g_or_10gSAR_Pjimit (3a)

where, pointSAR(t), pointSAR_Pi,i: and 1g_or_10gSAR_Pyyi: correspond to the measured
instantaneous point SAR, measured point SAR at P;;,,,;; from above step 1 and 2, and measured 1gSAR
or 10gSAR values at Py;,,;;obtained from Part 1 report and listed in Table 8-2 in Section 7.1 of this report.
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9.11 GSM 850

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: GSM, Band 850

18— —— FCC SAR limit
—— calculated 100s-avg SAR
16
14
—~ 124
g
T 1
2
o 08
<
N 06
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) 0.763

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: GSM, Band 850

18— —— FCC SAR limit
—— calculated 100s-avg SAR
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Max 100s-time averaged 1gSAR (green curve) 0.769

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.2 GSM 1900

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: GSM, Band PCS

18— —— FCC SAR limit
—— calculated 100s-avg SAR
16
14
—~ 124
g
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2
o 08
<
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0.4
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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) 1.059

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: GSM, Band PCS

18— —— FCC SAR limit
—— calculated 100s-avg SAR
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14—
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§ ~
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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) 1.112
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.3 WCDMA Band 2

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: WCDMA, Band 2

18— —— FCC SAR limit
—— calculated 100s-avg SAR
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Max 100s-time averaged 1gSAR (green curve) 0.928

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: WCDMA, Band 2

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

16
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Time (s)
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FCC 1gSAR limit 1.6

Max 100s-time averaged 1gSAR (green curve) 0.928
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.4 WCDMABand 5

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: WCDMA, Band 2

1.8 —— FCC SAR limit
—— calculated 100s-avg SAR
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FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.899

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: WCDMA, Band 2

18— —— FCC SAR limit
—— calculated 100s-avg SAR
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Max 100s-time averaged 1gSAR (green curve) 0.763
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.15 LTEBand7

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: LTE, Band 7

1.8+ —— FCC SAR limit
—— calculated 100s-avg SAR
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Time (s)
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FCC 1gSAR limit 1.6
Max 100s-time averaged 1gSAR (green curve) 0.774

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: LTE, Band 7

18— —— FCC SAR limit
—— calculated 100s-avg SAR
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Max 100s-time averaged 1gSAR (green curve) 0.762
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.6 LTE Band 41

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: LTE, Band 7

18— —— FCC SAR limit
—— calculated 100s-avg SAR
16
14
—~ 124
g
T 1
2
o 08
<
N 06
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) 0.575

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: LTE, Band 41

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

16

14—

1.2+

1

0.8

SAR (W/kg)

0.6

0.4+

0.2 4

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) 0.541
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.7 NRn7 SA

SAR Test result for test sequence 1:

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:

SAR (Test Sequence 1)
Tech: NRSUBG6SA, Band 7

18— —— FCC SAR limit
—— calculated 100s-avg SAR
16
14
—~ 12
g
T 1
)
o 084 \J \J
<
N 06
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 100s-time averaged 1gSAR (green curve) 0.885

Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: NRSUBG6SA, Band 7

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

16

14—

1.2+

1

0.8

SAR (W/kg)

0.6

0.4+

0.2 4

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) 0.891
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py + 1.414dB
device uncertainty.
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9.1.8 NRn78 SA

SAR Test result for test sequence 1:

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:

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

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

16
14-
12

14

0.8

SAR (W/kg)

0.6

0.4+

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 100s-time averaged 1gSAR (green curve) 0.422
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, +1.414dB
device uncertainty.
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SAR Test result for test sequence 2:
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:

SAR (Test Sequence 2)
Tech: NRSUBG6SA, Band 78

1.6 —— FCC SAR limit
—— calculated 60s5-avg SAR

1.6
1.4
1.2+

14

0.8

SAR (W/kg)

0.6
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 100s-time averaged 1gSAR (green curve) 0.361
Validated: Max time averaged SAR (green curve) does not exceed measured SAR at Py, + 1.414dB
device uncertainty.
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10 TEST EQUIPMENTS LIST

Description Manufacturer Model Serial No./Version Cal. Date Cal. Due

PC Dell N/A N/A N/A N/A

Test Software Speag DASY8 16.2.2.1588 N/A N/A
835MHz Validation Dipole Speag D835V2 SN: 4d187 2024/05/08 | 2027/05/07
1950MHz Validation Dipole Speag D1950V3 SN: 1240 2024/08/22 | 2027/08/21
2600MHz Validation Dipole Speag D2600V2 SN: 1095 2024/05/08 | 2027/05/07
3700MHz Validation Dipole Speag D3700V2 SN: 1101 2024/07/18 | 2027/07/17
Data Acquisition Electronics Speag DAE4 SN: 878 2025/03/05 | 2026/03/04
E-Field Probe Speag EX3DV4 SN: 7510 2024/06/25 | 2025/06/24
Signal Generator Keysight N5173B MY62150163 2024/08/12 | 2025/08/11
Power Meter R&S NRVD-B2 835843/014 2024/08/08 | 2025/08/07
Power Sensor R&S NRV-Z4 100381 2024/08/08 | 2025/08/07
Power Sensor R&S NRV-Z2 100211 2024/08/08 | 2025/08/07
Power Sensor R&S NRP8S 112091 2024/08/12 | 2025/08/11
Power Sensor R&S NRP8S 112092 2024/08/12 | 2025/08/11

Wireless Communication
Test Set R&S CMW500 104946 2024/06/24 | 2025/06/23
UXM 5G Wireless Test

Platform Keysight E7515B MY59321617 2024/08/12 | 2025/08/11
Network Analyzer Agilent E5071C MY46103472 2024/09/11 | 2025/09/10
Thermometer Elitech RC-4HC EF7239002655 2024/10/31 | 2025/10/30
Thermometer Elitech RC-4HC EF7216002974 2024/10/31 | 2025/10/30

Power Amplifier Mini-Circuits ZVA-183W-S+ 932502132 N/A N/A

Dielectric Probe Kit Speag DAK3.5 SN: 1312 N/A N/A

Phantom Speag SAM SN: 1859 N/A N/A

Attenuator COM-MW ZA-S1-31 1305003187 N/A N/A

Directional coupler AA-MCS AAMCS-UDC 000272 N/A N/A

Directional coupler N/A SHX'?OCSO'S/S' 22041501 N/A N/A

Directional coupler N/A SHX'?OCSO'S/S' 22041502 N/A N/A

Note: For dipole antennas, BALUN has adopted 3 years as calibration intervals, and on annual basis, every
measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;

3. Return-loss in within 20% of calibrated measurement.

4. Impedance (real or imaginary parts) in within 5 Ohms of calibrated measurement.
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11 CONCLUSIONS

Qualcomm Smart Transmit feature employed has been validated through the conducted and 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 5.
Therefore, the EUT complies with FCC RF exposure requirement.
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ANNEX A TEST SQUENCES

1. Test sequence is generated based on below parameters of the EUT:
a) Measured maximum power (Pyq.)
b) Measured Tx_power_at SAR_design_target (Pj;n;)
c) Reserve_power_margin (dB)
d) Poserve (dBm)=measured Pj;,,;; (dBm)— Reserve power_margin (dB)
e) SAR_time_window (100s for FCC)

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

power vs time

1]

— -5 [

e
nE
E 10 F
£
2 5t
o
= I Plimil

20 F preaerve
Test sequence 1
] a0 100 150 200 250 300 350

time(sec)

Figure A-1 Test Sequence1 Waveform

3. Test Sequence 2 Waveform:
Based on the parameters in A-1, the Test Sequence 2 is generated as described in Table A-1 and
pictured in Figure A-2, which contains two 170 seconds-long sequences (yellow and green highlighted
rows) that are mirrored around the center row of 20 seconds, resulting in a total duration of 360 seconds:
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Table A-1 Test Sequence 2

Time duration (seconds) dB relative to P+ Or Procopre
15 Presevre -2
20 Primir
20 (Pyimir + Ppngx)/2 averaged in mW and rounded to nearest 0.1 dB step
10 Presevre -6
20 Py
15 Plimit
15 Presevre -5
20 Poox
10 Presevre -3
15 Primit
10 Presevre -4
20 (Piimir * Ppngx)/2 averaged in mW and rounded to nearest 0.1 dB step
10 Presevre -4
15 Primir
10 Presevre -3
20 P
15 Presevre -5
15 Plimit
20 Poax
10 Presevre -6
20 (Piimir * Prngx)/2 averaged in mW and rounded to nearest 0.1 dB step
20 Primit
15 Presevre -2
power vs time
D L
[ ] [ ]
~ 1 i i -
é
nE
o -10f
z - -
= -15}
Z — F_
20l limit
reserve
Test sequence 2
‘25 [ 1 1 1 1 I I I
0 50 100 150 200 250 300 350
time(sec)

Figure A-2 Test Sequence2 Waveform
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ANNEX B TEST PROCEDURES for SUB-6 GHz NR + LTE RADIO

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

B.1 Time-varying Transmission Power Test for Sub-6 GHz NR in NSA Mode

Follows Section 6.2.1 to select test configurations for time-varying test. This test is performed with two
pre-defined test sequences (described in Section 6.1) applied to 5G NR (with LTE on all-down bits or low
power for the entire test after establishing the LTE+ Sub-6 GHz NR call with the callbox). Follow the test
procedures described in Section 6.3.1 to demonstrate the effectiveness of power limiting enforcement
and that the time averaged Tx power of Sub-6 GHz NR when converted into 1gSAR values does not
exceed the regulatory limit at all times (see Eq. (1a) and (1b)). Sub-6 GHz NR response to test
sequence’ and test sequence2 will be similar to other technologies (say, LTE), and are shown in Section
6.3.7 and 6.3.8.

B.2 Switch in SAR Exposure Between LTE vs. Sub-6 GHz 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 Sub-6 GHz NR, and SAR from Sub-6 GHz
NR only scenarios, and ensures total time-averaged RF exposure compliance with FCC limit.

Test Procedure
1. Measure conducted Tx power corresponding to Py for LTE and Sub-6 GHz NR in selected
band. Test condition to measure conducted Pj;;,;; is:

= Establish device in call with the callbox for LTE in desired band. Measure conducted Tx power
corresponding to LTE Py, With Smart Transmit enabled and Reserve_power_margin set to
0 dB, callbox set to request maximum power.

= Repeat above step to measure conducted Tx power corresponding to Sub-6 GHz NR Py, If

testing LTE+ Sub-6 GHz NR in non-standalone mode, then establish LTE+ Sub-6 GHz NR call

with callbox and request all down bits for radiol LTE. In this scenario, with callbox requesting

maximum power from 5G NR, measured conducted Tx power corresponds to radio2 Py;,: (as

radiol LTE is at all-down bits).

2. SetReserve_power_margin to actual (intended) value with EUT setup for LTE + Sub-6 GHz NR
call. First, establish LTE connection in all-up bits with the callbox, and then Sub-6 GHz NR
connection is added with callbox requesting UE to transmit at maximum power in Sub-6 GHz
NR. As soon as the Sub-6 GHz NR connection is established, request all-down bits on LTE link
(otherwise, Sub-6 GHz NR will not have sufficient RF exposure margin to sustain the call with
LTE in all-up bits). Continue LTE (all-down bits) + Sub-6 GHz NR transmission for more than
one time-window duration to test predominantly Sub-6 GHz 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 Sub-6 GHz NR SAR exposure scenario. After at least
one more time-window, drop (or request all-down bits) Sub-6 GHz NR transmission to test
predominantly LTE SAR exposure scenario. Continue the test for at least one more time-
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window. Record the conducted Tx powers for both LTE and Sub-6 GHz NR for the entire
duration of this test.

3. Once the measurement is done, extract instantaneous Tx power versus time for both LTE and
Sub-6 GHz NR links. Similar to technology/band switch test in Section 6.3.3, convert the
conducted Tx power for both these radios into 1gSAR value (see Eq. (6a) and (6b)) using
corresponding technology/band P;;,,,;; 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 (c) corresponding
regulatory 1gSARIimit of 1.6W/kg.

The validation criteria is, at all times, the time-averaged 1gSAR versus time shall not exceed the
regulatory 1gSARIimit of 1.6W/kg
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ANNEX C DASY 8 SYSTEM VERIFIVATION

C.1 DASY8 SAR Test System Diagram
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C.2 Simulating Liquid Verification Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an SCLMP Dielectric

Probe Kit.
Meas. Target o
o o Meas. o Target Conductivity | Permittivity
Liquid Fre. | Temp. | Conductivity . Conductivity .
Date 5 Permittivity Permittivity Tolerance Tolerance
Type | (MHz) | (°C) (0) (0)
Q) (€) (%) (%)
(S/m) (S/m)
2025.05.13 | Head 835 21.5 0.89 41.68 0.90 41.50 -1.11 0.43
2025.05.13 | Head | 1950 21.5 1.42 39.34 1.40 40.00 1.43 -1.65
2025.05.14 | Head | 2600 21.6 1.97 38.58 1.96 39.01 0.51 -1.10
2025.05.15 | Head | 3700 21.5 3.13 37.81 3.12 37.70 0.32 0.29
Note: The tolerance limit of Conductivity and Permittivity ist 5%.
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C.3 System Check Result
Comparing to the original SAR value provided by SPEAG, the validation data should be within
itsspecification of 10 %(for 1 g).

it Liquid Freq. Power Measured Normalized SAR Dipole SAR Tolerance

Type (MHz) (mW) SAR (W/kg) (W/kg) (W/kg) (%)

2025.05.13 Head 835 100 0.958 9.58 9.74 -1.64

2025.05.13 Head 1950 100 4.220 42.20 41.70 1.20

2025.05.14 Head 2600 100 5.520 55.20 55.90 -1.25

2025.05.15 Head 3700 100 6.920 69.20 66.70 3.75

Note: The tolerance limit of System validation +10%.
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System Performance Check Data (835MHz Head)

Exposure Conditions

Phantom Position, Band Group, Frequency Conversion TSL TSL Ambient Liquid
Section, TSL Test Distance uiD [MHz], Factor Conductivity Permittivity Temperature = Temperature
[mm] Channel [S/m] [°C] [°C]
Number
Flat, CD835 cw, 835.0, 9.99 0.894 41.7 22.7 215
HSL 0-- 50

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
Twin-SAM V5.0 (30deg probe tilt) -  HBBL-600-10000 2025-05-13 EX3DV4 - SN7510, 2024-06-25 DAE4 Sn878, 2025-03-05
1859
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents [mm)] 80.0 x 160.0 30.0x30.0x30.0 Date 2025-05-13 2025-05-13
Grid Steps [mm] 10.0x 10.0 6.0x6.0x1.5 psSAR1g [W/kg] 0.955 0.958
Sensor Surface [mm] 3.0 1.4 psSAR10g [W/kg] 0.628 0.632
Graded Grid Yes Yes Power Drift [dB] 0.07 0.01
Grading Ratio 1.5 1.5 Power Scaling Disabled Disabled
MAIA N/A N/A Scaling Factor [dB]
Surface Detection VMS + 6p VMS + 6p TSL Correction No correction No correction
Scan Method Measured Measured M2/M1 [%] 81.2
Dist 3dB Peak [mm] 12.3
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Interpolated SAR [W/kg]
1.55

System Performance Check Data (1950MHz Head)

Exposure Conditions

Phantom Position, Band Group, Frequency Conversion TSL TSL Ambient Liquid
Section, TSL Test Distance uiD [MHz], Factor Conductivity Permittivity Temperature = Temperature
[mm] Channel [S/m] [°C] [°C]
Number
Flat, D1950 Ccw, 1950.0, 8.33 1.42 39.3 22.7 21.5
HSL 0-- 50

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
Twin-SAM V5.0 (30deg probe tilt) -  HBBL-600-10000 2025-05-13 EX3DV4 - SN7510, 2024-06-25 DAE4 Sn878, 2025-03-05
1859
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents [mm)] 80.0x 80.0 30.0x30.0x 30.0 Date 2025-05-13 2025-05-13
Grid Steps [mm] 10.0x 10.0 6.0x6.0x1.5 psSAR1g [W/kg] 3.98 4.22
Sensor Surface [mm] 3.0 1.4 psSAR10g [W/kg] 1.98 2.12
Graded Grid Yes Yes Power Drift [dB] 0.04 0.05
Grading Ratio 1.5 1.5 Power Scaling Disabled Disabled
MAIA N/A N/A Scaling Factor [dB]
Surface Detection VMS + 6p VMS + 6p TSL Correction No correction No correction
Scan Method Measured Measured M2/M1 [%] 81.8
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Dist 3dB Peak [mm]

Interpolated SAR [W/kg]
8.04
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System Performance Check Data (2600MHz Head)

Exposure Conditions

Phantom Position, Band Group, Frequency Conversion TSL TSL Ambient Liquid
Section, TSL Test uiD [MHz], Factor Conductivity  Permittivity Temperature  Temperature
Distance Channel [S/m] [°C] [°C]
[mm] Number
Flat, CD2600 cw, 2600.0, 7.59 1.97 38.6 22.5 21.6
HSL 0-- 50

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
Twin-SAM V5.0 (30deg probe tilt) -  HBBL-600-10000 2025-05-14 EX3DV4 - SN7510, 2024-06-25 DAE4 Sn878, 2025-03-05
1859
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents [mm] 80.0 x 80.0 30.0x30.0x 30.0 Date 2025-05-14 2025-05-14
Grid Steps [mm] 10.0x 10.0 5.0x5.0x1.5 psSAR1g [W/kg] 5.44 5.52
Sensor Surface [mm] 3.0 14 psSAR10g [W/kg] 2.52 2.58
Graded Grid Yes Yes Power Drift [dB] 0.14 -0.06
Grading Ratio 1.5 1.5 Power Scaling Disabled Disabled
MAIA N/A N/A Scaling Factor [dB]
Surface Detection VMS + 6p VMS + 6p TSL Correction No correction No correction
Scan Method Measured Measured M2/M1 [%] 76.2
Dist 3dB Peak [mm] 8.9
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Interpolated SAR [W/kg]
13
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System Performance Check Data (2600MHz Head)

Exposure Conditions

Phantom Position, Band Group, Frequency Conversion TSL TSL Ambient Liquid
Section, TSL Test Distance uiD [MHz], Factor Conductivity Permittivity Temperature = Temperature
[mm] Channel [S/m] [°C] [°C]
Number
Flat, Custom cw, 3700.0, 6.94 3.13 37.8 22.5 215
HSL Band 0-- 3700000

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
Twin-SAM V5.0 (30deg probe tilt) -  HBBL-600-10000 2025-05-15 EX3DV4 - SN7510, 2024-06-25 DAE4 Sn878, 2025-03-05
1859
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents [mm] 80.0 x 80.0 28.0x28.0x28.0 Date 2025-05-15 2025-05-15
Grid Steps [mm] 10.0x 10.0 5.0x5.0x1.4 psSAR1g [W/kg] 6.46 6.92
Sensor Surface [mm] 3.0 14 psSAR10g [W/kg] 2.48 2.54
Graded Grid Yes Yes Power Drift [dB] 0.05 -0.11
Grading Ratio 1.5 1.5 Power Scaling Disabled Disabled
MAIA N/A N/A Scaling Factor [dB]
Surface Detection All points All points TSL Correction No correction No correction
Scan Method Measured Measured M2/M1 [%] 75.8
Dist 3dB Peak [mm] 8.2
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Interpolated SAR [W/kg]
17.6
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ANNEX D Calibration Report

Please refer the document “BL-SZ2550217-AC-1.pdf’

ANNEX E TEST SETUP PHOTOS

Please refer the document “BL-SZ2550217-AS-1.pdf".
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Statement

1. The laboratory guarantees the scientificity, accuracy and impatrtiality of the test, and is responsible for
all the information in the report, except the information provided by the customer. The customer is
responsible for the impact of the information provided on the validity of the results.

2. The report without China inspection body and laboratory Mandatory Approval (CMA) mark has no
effect of proving to the society.

3. For the report with CNAS mark or A2LA mark, the items marked with "s¥" are not within the accredited
scope.

4. This report is invalid if it is altered, without the signature of the testing and approval personnel, or
without the “inspection and testing dedicated stamp” or test report stamp.

5. The test data and results are only valid for the tested samples provided by the customer.

6. This report shall not be partially reproduced without the written permission of the laboratory.

7. Any objection shall be raised to the laboratory within 30 days after receiving the report.

--END OF REPORT--
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