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REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description

0 Aug.26, 2020 Initial Release

This test results were applied only to the test methods required by the standard.

The above Test Report is not related to the accredited test result by (KS Q) ISO/IEC 17025 and KOLAS(Korea
Laboratory Accreditation Scheme), which signed the ILAC-MRA.
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1. RF Exposure Limits

1.1RF Exposure Limits for Frequencies < 6 GHz

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
A R EEIRE General Population Occupational
(W/kg) or (mWIg) (W/kg) or (mWIg)
SPATIAL PEAK SAR * 16 8.0
(Partial Body) ) ’
SPATIAL AVERAGE SAR ** 0.08 04
(Whole Body) ’ '
SPATIAL PEAK SAR *** 4.0 20.0
(Hands / Feet / Ankle / Wrist) ' '

NOTES:

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in the shape
of a cube) and over the appropriate averaging time.

** The Spatial Average value of the SAR averaged over the whole-body.

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume in the
shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The 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 mad 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.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). 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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1.2RF Exposure Limits for Frequencies > 6 GHz

Per §1.1310 (d)(3), the MPE limits are applied for frequencies above 6 GHz. Power Density is expressed in
units of W/m2 or mW/cmz.

Peak Spatially Averaged Power Density was evaluated over a circular area of 4 cm2 per interim FCC Guidance
for near-field power density evaluations per October 2018 TCB Workshop notes

Frequency range Power density Averaging time
1,500-100,000 5 6

(B) Limits for General Population/Uncontrolled Exposure
1,500-100,000 1 30
Note: 1.0 mW/cm?is 10 W/m?

1.3 Tinterim Guidance for Time Averaging

Per October 2018 TCB Workshop Notes, the below time-averaging windows can be used for assessing time-

averaged exposures for devices that are capable of actively monitoring and adjusting power output over time to
comply with exposure limits.

R e Maximum
. S “requency
Interim Guidance 1 -

TS Averaging Time
((llll) (St‘c)
<3 100
3-6 60
6-10 30
10- 16 14
16 — 24 8
24 42 4
42 - 95 2
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2. Test Location

2.1 Test Laboratory

HCT Co., Ltd.

74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si,Gyeonggi-do, 17383
KOREA

031-645-6300

031-645-6401

2.2 Test Facilities

Our laboratories are accredited and approved by the following approval agenciesaccording to ISO/IEC 17025.

National Radio Research Agency (Designation No. KR0032)

KOLAS (Testing No. KT197)
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FCC ID:A3LSMG781V
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3. Information of the DUT
3.1 DUT Specification overview

Model Name

SM-G781V

Equipment Type

Mobile Phone

FCC ID

A3LSMG781V

Application Type

Certification

Applicant

SAMSUNG Electronics Co., Ltd.

Device Wireless specification overview

Band & Mode

Operating Mode

Tx Frequency

CDMA/EVDO BC10 Voice / Data 817.90 Miz ~ 823.10 Mz
CDMA/EVDO BCO Voice / Data 824.70 Miz ~ 848.31 Mz
PCS CDMA/EVDO Voice / Data 1851.25 Miz ~ 1 908.75 MHz
GSM850 Voice / Data 824.2 Mz ~848.8 M:
GSM1900 Voice / Data 1850.2 Mz ~1909.8 M
UMTS 850 Voice / Data 826.4 WH: ~ 846.6 W
UMTS 1700 Voice / Data 1712.4 Wz ~1752.6 Miz
UMTS 1900 Voice / Data 1852.4 Wz ~ 1 907.6 M
LTE Band 2 (PCS) Voice / Data 1850.7 Miz ~ 1 909.3 Mz
LTE Band 4 (AWS) Voice / Data 1710.7 MHz ~ 1 754.3 MKz
LTE Band 5 (Cell) Voice / Data 824.7 Mz ~ 848.3 Mz
LTE Band 7 Voice / Data 2502.5 Mz ~2567.5 Miz
LTE Band 12 Voice / Data 699.7 Mz ~ 715.3 Mz
LTE Band 13 Voice / Data 779.5 Mz ~ 784.5 Mz
LTE Band 14 Voice / Data 790.5 Mz ~795.5 M
LTE Band 25 Voice / Data 1850.7 Wz ~ 1 914.3 W
LTE Band 26 Voice / Data 814.7 Mz ~ 848.3 Mz
LTE Band 29 Voice / Data 717 Miz ~ 728 Mz
LTE Band 30 Voice / Data 2307.5 Miz ~2312.5 W
LTE TDD Band 38 Voice / Data 25725 Mz ~2617.5 Mtz
LTE TDD Band 40 Voice / Data 2 302.5 Mz ~ 2 397.5 MHz
LTE TDD Band 41 Voice / Data 24985 Mz ~2687.5 Mz
LTE Band 66 (AWS) Voice / Data 1710.7 Mz ~1779.3 Mz
LTE Band 71 Voice / Data 665.5 Miz ~ 695.5 Mz
NR Band n2 (PCS) Data 1852.5 Mz ~ 1 907.5 Mz

F-TP22-03 (Rev.00)
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NR Band n5 (Cell) Data 826.5 Miz ~ 846.5 MHz
NR Band n25 Data 1852.5 Mz ~ 1912.5 Mz
NR Band n41 Data 2 506.02 Mz ~ 2 679.99 Mz
NR Band n66 Data 171250z ~21777.5 Mz
NR Band n71 Data 665.5 Mz - 695.5 Mz

U-NII-1 Voice / Data 5180 Wz ~5 240 M
U-NII-2A Voice / Data 5260 Miz ~5 320 M
U-NII-2C Voice / Data 5500 Miz ~5720 Mz
U-NII-3 Voice / Data 5745 Mz ~5 825 Mz
2.4 Gz WLAN Voice / Data 2412 Mz ~2 472 Mz
Bluetooth / LE 5.0 Data 2402 Wz ~2 480 M
NFC Data 13.56 Mz
MST Data 555Hz ~ 8.3 kHz

Device Description

Overall (Length x Width): 158 mm x 73 mm
Device Dimension Overall Diagonal: 171 mm
Display Diagonal: 161 mm

Mode Serial Number

WCDMA 2, WCDMA 5,

R3CNGON967A
LTES/12/13/14/26/71 LTE4/25/30/41/66
Device Serial Numbers: NR n2/25/41/66 R3CNGON967A
mmWave RR3CN803WMBV

The manufacturer has confirmed that the devices tested have the same physical,
mechanical and thermal characteristics are within operational tolerances expected for
production units.

F-TP22-03 (Rev.00) Page 8of 100



| |
h’a- FCC ID:A3LSMG781V Report No: HCT-SR-2008-FC008

Measurement Plot Summery Table

Frequency

Test Scenario Antenna DSI Channel Plot No.

[MHZ] ‘

1 LTE 25 1 3 26590 1905.0 Plot 1
2 CDMA BC1 1 3 600 1880 Plot 2
Time-varying
3 Tx. power transmission UMTS B4 1 3 1412 1732.4 Plot 3
4 GPRS 1900 1 3 661 1880 Plot 4
5 Sub6 NR | n25 1 3 372000 1860.0 Plot 5
6 Change in Call UMTS B4 1 3 1412 1732.4 Plot 6
LTE B25 1 3 21100 2535
7 Tech/Band Switch Plot 7
UMTS B4 1 3 1412 1732.4
Antenna B7 2 3 20850 2510
8 LTE Plot 8
Switch B25 1 3 26590 1905.0
LTE B12 23095 707.5
9 SAR1vs SAR2 1 3 Plot 9
sub6 NR | n25 372000 1860.0
T . mmWave | n261 | L patch | beam ID 19 | 2077891 27923.5
ime-varying
10 TX. power transmission Plot 10
LTE B2 1 3 18900 1880
mmWave | n261 | L patch | beam ID 19 | 2077891 27923.5
11 Switch in SAR vs. PD Plot 11
LTE B2 1 3 18900 1880
mmWave | n261 beam ID 18 | 2077891 279235
12 Beam switch test L patch Plot 12
mmWave | n261 beam ID1 | 2077891 279235

Per the Guidance of the FCC and Qualcomm:

For multiple filings with same chipset, the test case reduction proposal for Part 2 testing is:
1. Full set of tests in the first filing, i.e., both power measurement and RF exposure measurement, are
required.

2. For all subsequent filings with the same chipset, only power measurement (scenarios (a) — (h)) is
required. In the case of scenario (a) time-varying Tx transmission test, only one band (instead of two
bands) per technology is sufficient

Part 2 of this model was performed according to the guide above.
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3.2Test Under Dynamic Transmission Condition for RF Exposure Compliance

The equipment under test (EUT) is Samsung Mobile phone (FCC ID: ASLSMG781V), itcontains the Qualcomm
SM8250 modem supporting 2G/3G/4G technologies and SDX55 modemsupporting mmwW 5G NR bands.

Both of these modems are enabled with Qualcomm SmartTransmit feature to control and manage

transmitting power in real time and to ensure at all timesthe 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 exposurerequirement
under Tx varying transmission scenarios, thereby validity of Qualcomm Smart

Transmit feature for FCC equipment authorization of SamsungMobile phone (FCC ID:A3LSMG781V).

The Smart Transmit algorithm maintains the time-averaged transmit power, in turn, time-averaged RF exposure
of SAR_design_target for sub 6 radio or PD_design_target for 5G mmW NR,

below the predefined time averaged power limit for each characterized technology and band.

Smart Transmit allows the device to transmit at higher power instantaneously, as high as Pmax, when needed, b
utenforces power limiting to maintain time-averaged transmit power to Pimit for frequencies < 6 GHz and
input.power.limit for frequencies > 6 GHz.

Note that the device uncertainty for sub-6GHz WWAN is 1.0dB for this DUT, the device uncertainty for mmWw is
2.1 dB, and the reserve power margin is 3 dB.

This purpose of the Part 2 report is to demonstrate the DUT complies with FCC RF exposure requirement unde

rTx varying transmission scenarios, thereby validity of Qualcomm® Smart Transmit feature implementation in
thisdevice. It serves to compliment the Part 0 and Part 1 Test Reports to justify compliance per FCC
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4. Tx Varying Transmission Test Cases and Test Proposal

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

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

N

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

w

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

I

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

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. SAR vs. PD exposure switching during sub-6+mmW transmission: To prove that the Smart Transmit feature
functions correctly and ensures total RF exposure compliance during transitions in SAR dominant
exposure, SAR+PD exposure, and PD dominant exposure scenarios.

~

. 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 thenormalized time-averaged RF exposure to
be less than normalized FCC limit of 1.0 at alltimes.

8.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- and PD-
characterized wireless device. Thus, feature validation in Part 2 can be effectively performed through
conducted (for f < 6GHz) and radiated (for f =2 6GHz) power measurement. Therefore, the compliance
demonstration under dynamic transmission conditions and feature validation are done in conducted/radiated
power measurement setup for transmission scenario 1 through 8.

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

Demonstrate the total RF exposure averaged over FCC defined time windows does not exceed FCC’s SAR
and PD limits, through time-averaged powermeasurements

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

Convert it into RF exposure and divide by respective FCC limits to get normalized exposure versustime.
Perform running time-averaging over FCC defined timewindows.

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

Mathematical expression:
-For sub-6 transmissionsonly:

conducted_Tx_power(t)

1g_or_10gSAR(t) =

*1g or_10g5AR_Piimic (la)

conducted_Tx_power_Plimir

1 oF
= 1g_or_10gSAR(t)dt
ToaR “t-Tsag 18-07-100SAR(E)dE

FCC SAR limit

oY

1 (1b)

- For sub-6mmW transmission:
lg_or_10gSAR(t) =

conducted_Tx_power(t)

* 1g_or_10gSAR Py (2a)

conducted_Tx_power_Plimir

a - radiared_Tx_powsr(r) . P
4em-PD(t) = - - — *4c'mzPD_mput.power.Imut
- radiated_Tx_power_input.power.limit
(2b)
——— 1g or 10gSAR(H)dt =—J . 4cm®PD(t)dt
Tgap t-TSAR =— - Tpp“t-TPD <1 {7i:)
FCOC SAR limir FCC 4cm? PD limit - -

where, conducted-Tx_power(t) conducted-Tx-power Py and 1g-or-10gSAR_Pimit correspond to the
measured instantaneous conducted Tx power, measured conducted Tx power at Plimit, and measured
1gSAR or 10gSAR values at Plimit corresponding to sub-6 transmission. Similarly,
radiated_Tx_power(t), radiated_Tx_power_input- power-limit and 4cm?pp_input- power- limit correspond
to the measured instantaneous radiated Tx power, radiated Tx power at input.power.limit (i.e., radiated
power limit), and 4cm2PD value at input.power.limit corresponding to mmW transmission. Both Plimit
and input.power.limit are the parameters pre-defined in Part O and loaded via Embedded File System
(EFS) onto the EUT. TSAR is the FCC defined time window for sub-6 radio; TPD is the FCC defined
time window for mmWw radio.

Demonstrate the total RF exposure averaged over FCC defined time windows does not exceed FCC’s SAR
and PD limits, through time-averaged SAR and PD measurements. Note as mentioned earlier, this
measurement is performed for transmission scenario 1only.
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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 Sub6NR.

For LTE + mmW transmission, measure instantaneous E-field versus time for mmW radio and instantaneous
conducted power versus time for LTEradio.

Convert it into RF exposure and divide by respective FCC limits to obtain normalized exposure versustime.
Perform time averaging over FCC defined timewindow.

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

Mathematical expression:
- For sub-6 transmissiononly:

. 7} conducted_Tx_power(t) . soy
1g_or_10gSAR(t) S ey o i 1g_or_10gSAR _Pjimie (3a)
1 4
—— 1 10gSAR(t)de
Tsag *-Tsap "9-0T-1095AR(0). <1 (3b)

FCC SARimie

- For LTE+mmWtransmission:

conducted _Tx_power{t)

1g or_10gSAR(t) = i 1g_or_10gSAR_Pyinie (4a)

conducted Tx_power Pjiimit

radiated _Tx_power(t)

4cm?PD(t) = — + 4cm? PD@input, power. limit
radiated _Tx_power_input.power.linit
(4h)
1 r 1 4 2
1g_or_10gSAR(t)dt dem”PD(t)dt
TSAR h-rgqp 19-07-109SAR(E) Tpp Jeorpp 4 PO =1 (4¢)
FCC SARimir FCCAem2PDiimie o=

RF Exposure measurement:

Demonstrate the total RF exposure averaged over predefined time windows does not exceed FCC’s SAR and
PD limits, through time-averaged SAR and PD measurements for only scenario 1 to add confidence in the
Smart Transmit feature validation, while avoiding the complexity in SAR/PD measurement (in particular, for
scenario 3 requiring change in SAR probe calibration file to accommodate different bands and/or tissue

simulating liquid).

[0 For f < 6 transmission only (Scenario 1): measure instantaneous SAR versus time and demonstrate total
time-averaged RF exposure is less than 1.0 at all times.

pointSAR(t)
POINtSARp ;e

1g_or_10gSAR(t) = * 1g_or_10gSAR_Pyjmir (5a)

1 -t
—_— 10gSAR(t)dt
TsaAR J"'TSAR 1607 10g548¢E)

<1 (5b)
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(] Forf <6 GHz + f 2 6 GHz transmission (Scenario 1): measure instantaneous E-field versus time for f = 6 radio
and instantaneous conducted power versus time for f < 6 radio, calculate total normalized time-averaged RF
exposure versus time using below equations and demonstrate it less than 1.0 at all times.

- conducted_Tx_power(t) . .
lg_or_10gSAR(t) = * 1g_or_10gSAR_P;;...: 6a
g-or_1vg (&) conducted Tx_power_Pyimie g-Or_AVGS AR Lrimit (Ga)
- yointkE(t) 2 . PR
t‘lcmzl’D(t) = ,“ I - & 4L'1712PD_mput.)nnvcr. limit (6h)
[pointE _input.power.limit]*
1 t t .
Tean "‘T}.‘AR 1g_or_10gSAR(t)dt oD "'TPD 4cm2PD(t)dt <1 5
e — = < DC
FCC SAR i mir FCC 4cm=PDjmir

where, pointSAR(t),PointSAR_Plimit and 1g_or_10gSAR_ Plimit correspond to the measured instantaneous
point SAR, measured.

Point SAR at Plimit, and measured 1gSAR or 10gSAR values at Plimit corresponding to sub-6 transmission.
Similarly, pointE(t)), pointE_input.power.limitand 4cm2PD_input. power. limit correspond to the measured
instantaneous E-field, E-field at input.power.limit, and 4cm2PD value at input.power.limit

corresponding to mmwW transmission.

Note:DASY6 measurement system by Schmid & Partner Engineering AG (SPEAG ) ofZurich, Switzerland me
asures relative E-field, and provides ratio of [pointE(t)]2/[pointE_input.power.limit]2versus time

Per Qualcomm Document 80-W2112-5 Rev. J,

If OEM has multiple SKUs similar to the design under test (for example, one device with mmwW QTM module,
second device with mmW module removed), then the sub6 radio Tx chain remains the same. In this case,
“normalized quantity” (red square circled in equation (3a), (4a), (5a) and (6a)) determined in Part 2 test from
first device can be re-used for the second device. In general, as long as the radio Tx chain under evaluation
(including TXAGC uncertainty, layout and components) remains the same as what was initially tested (or
granted), the “normalized quantity” determined in Part 2 test can be re-used for those selected test cases if the
Plimit remains the same. In this case, the Part 2 testing can be exempt, but new Part 2 report is required to be
generated using corresponding measured SAR from new Part 1 report.
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5. SAR Time Averageing Validation Test Procedures

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

5.1 Test sequence determination forvalidation

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

Test sequence 1: request EUT’s Tx power to be at maximum power, measured PmaxT, for 80s, then requesting
for half of the maximum power, i.e., measured Pmax/2, for the rest of thetime.

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

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

NOTE: For test sequence generation, “measured Plimit” and “measured Pmax” are used instead of the “Plimit”
specified in EFS entry and “Pmax” specified for the device, because Smart Transmit feature operates against
the actual power level of the “Plimit” that was calibrated for the EUT. The “measured Plimit” 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 determiningPlimit.

5.2 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.

5.2.1 Test configuration selection for time-varying Tx power transmission

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

per technology is sufficient. Two bands per technology are proposed and selected for this testing to provide
high confidence in this validation.

The criteria for the selection are based on the Plimit values determined in Part O report. Select two bands* in
each supported technology that correspond to least** and highest*** Plimit values that are less than Pmax for
validating Smart Transmit.

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

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

*** The band having a higher Plimit needs to be properly selected so that the power limiting enforced by Smart
Transmit can be validated using the pre-defined test sequences. If the highest Plimit in a technology is too
high where the power limiting enforcement is not needed when testing with the pre-defined test sequences,
then the next highest level is checked. This process is continued within the technology until the second
band for validation testing is determined.
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5.2.2 Test configuration selection for change incall

The criteria to select a test configuration for call-drop measurement is:

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

In case of multiple bands having same least Plimit, then select the band having thehighestmeasured 1gSAR at
Plimit 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 Preserve). One test is
sufficient as the feature operation is independent of technology and band.

5.2.3 Test configuration selection for change intechnology/band

The selection criteria for this measurement is, for a given antenna, to have EUT switch from a technology/band
with lowest Plimit within the technology group (in case of multiple bands having the same Plimit, then select the
band with highest measured 1gSAR at Plimit) to a technology/band with highest Plimit within the technology
group, in case of multiple bands having the same Plimit, then select the band with lowest measured 1gSAR at
Plimit 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 Preserve).

5.2.4 Test configuration selection for change inantenna

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

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

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

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

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

5.2.5 Test configuration selection for change inDSI

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

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

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
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when EUT is forced to have Tx power at Preserve).

5.2.6 Test configuration selection for change in timewindow

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 Plimit is less than Pmax ifpossible.

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

Note it is preferred both Plimit values of two selected technology/band less thancorresponding

Pmax, but if not possible, at least one of technologies/bands has its Plimit less than Pmax.

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

5.2.7Test configuration selection for SAR exposureswitching
If supported, the test configuration for SAR exposure switching should cover

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

2. SAR exposure switch when two active radios are in different time windows. One test with two active radios
in any two different time windows is sufficient as Smart Transmit operation is the same for RF exposure switch
in any combination of two different time windows. For device supporting LTE + mmW NR, this test is covered in
Section 8.2.3 and 8.2.4.

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
select one configuration where both Plimit of radiol and radio2 is less than their corresponding Pmax,
preferably, with different Plimits. If this configuration is not available, then,
select one configuration that has Plimit less than its Pmax for at least one radio. If this can not be found, then,
select one configuration that has Plimit of radiol and radio2 greater than Pmax but with least (Plimit — Pmax)
delta.

Test for one simultaneous transmission scenario is sufficient as the feature operation is the same.
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5.3 Test procedures for conducted powermeasurements

This section provides general conducted power measurement procedures to perform compliance test under
dynamic transmission scenarios described in Section 4. In practice, an adjustment can be made in these
procedures. The justification/clarification may be provided.

5.3.1 Time-varying Tx power transmission scenario

This test is performed with the two pre-defined test sequences described in Section 5.1 for all the technologies
and bands selected in Section 5.2.1. 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 nhot
exceed the FCC limit at all times (see Eg. (1a) and (1b)).

Test procedure

1. Measure Pmax, measure Plimit and calculate Preserve (= measured Plimit in dBm -
Reserve_power_margin in dB) and follow Section 5.1 to generate the test sequences for all the technologies
and bands selected in Section 5.2.1. Both test sequence 1 and test sequence 2 are created based on
measured Pmax and measured Plimit of the EUT. Test condition to measure Pmax and Plimit is:

[=IMeasure Pmax with Smart Transmit disabled and callbox set to request maximumpower.
mMeasure Plimit with Smart Transmit enabled and Reserve_power_margin set to 0 dB, callbox set to request
maximumpower.

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 Eqg. (1a)) using
measured Plimit from above Step 1. Perform running time average to determine time-averaged power and
19gSAR or 10gSAR versus time as illustrated in Figure 5-1 where using 100-seconds time window as
anexample.

NOTE: In Eq.(1a), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 19gSAR or 10gSAR value at Plimit for the corresponding

technology/band/antenna/DSI reported in Part 1 report.

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

Figure 5-1 100s running average illustration
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3.Make one plotcontaining:

a. Instantaneous Tx power versus time measured in Step2,

b. Requested Tx power used in Step 2 (test sequencel),

c. Computed time-averaged power versus time determined in Step2,

d. Time-averaged power limit (corresponding to FCC SAR limit of 1.6 W/kg for 1gSAR or 4.0W/kg for 10gSAR)
givenby

(5a)

. - FCC SAR limi
Time avearged power limit = meas. Py + 10 X IDE(TTH_J
TI&EE. _ LMt

Where meas. plimit aNd meas. SAR_Plimit COrrespond to measured power at Pimit and measured SAR at
Plimit.

4. Make another plotcontaining:
a.Computed time-averaged 1gSAR or 10gSAR versus time determined in Step2
b.FCC 1gSARIimit of 1.6W/kg or FCC 10gSARIimit of4.0W/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 sequence2.

6. Repeat Steps 2 ~ 5 for all the selected technologies andbands.

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

5.3.2 Change in callscenario

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 Preserve level, to demonstrate the continuity of RF exposure management and limiting in
call change scenario. In other words, the RF exposure averaged over any FCC defined time window (including
the time windows containing the call change) doesn’t exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for
10gSAR.

Test procedure

1. Measure Plimit for the technology/band selected in Section 5.2.2. Measure Plimit with Smart Transmit
enabled and Reserve_power_margin set to 0 dB, callbox set to requestmaximum power.

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

Establish radio link with callbox in the selectedtechnology/band.

4. Request EUT’s Tx power at 0 dBm for at least one time window specified for the selected technology/band,
followed by requesting EUT’s Tx power to be at maximum power forabout
~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 Eq. (1a),
and then perform the running time average to determine time-averaged power and 1gSAR or 10gSAR

w
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versus time.
NOTE: In Eq.(1a), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 19gSAR or 10gSAR value at Plimit for the corresponding

technology/band/antenna/DSI reported in Part 1 report.

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

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)).

5.3.3. Change in technology andband

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 5.3.2, 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 Plimit could vary with technology and
band, Eq. (1a) can be written as follows to convert the instantaneous Tx power in 1gSAR or 10gSAR exposure
for the two given radios, respectively:

conducted_Tx power_1(r)

1g_or_10gSAR,(t) =

% 1g_ﬂ?‘_lﬂgsAR_P“m!‘t_l (63)

conducted_Tx_powsr_Plimit 1

conducted_Tx_power_2(r)

1g_or_10gSAR.(t) =

* 1g_ﬂ?‘_lﬂgSAR_P“mfz_z (6b}

conducted_Tx_power_Plimit o

1 ty lg or_10g5AR, (1) t 1g_or_10gS5ARo(t) -
—[f —_fdt+j" el ol I | (6c)
Tsar 1"t—Tsar FCC SAR limit t—Tgar FCC SAR limit

where, conducted_Tx_power_1(t), conducted_Tx_power_Plimit_1, and 1g_or_10g9SAR_Plimit_1 correspond
to the measured instantaneous conducted Tx power, measured conducted Tx power at Plimit,

and measured 1gSAR or 10gSAR value at Plimit of technologyl/bandl; conducted_Tx_power_2(t),
conducted_Tx_power_Plimit_2(t), and 1g_or_109SAR_PIimit_2 correspond to the measured instantaneous
conducted Tx power, measured conducted Tx power at Plimit, and measured 1gSAR or 10gSAR value at Plimit
of technology2/band2. Transition from technologyl/bandl to the technology2/band2 happens at time-instant
‘1.
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Test procedure

1. Measure Plimit for both the technologies and bands selected in Section 5.2.3. Measure Plimit 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/bandselected.

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 forabout
~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 Eqg. (6a) and (6b) and corresponding measured Plimit values
from Step 1 of this section. Perform the running time average to determine time-averaged power and
1gSAR or 10gSAR versustime.

NOTE: In Eq.(6a) & (6b), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value
by applying the measured worst-case 19gSAR or 10gSAR value at Plimit 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 usingEq.(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 forlOgSAR.

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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5.3.4 Change inantenna

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 5.3.3, 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.

5.3.5 Change inDSI

This test is to demonstrate the correct power control by Smart Transmit during DSI switches from one DSI to
another. The test procedure is identical to Section 5.3.3, by replacing technology/band switch operation with
DSl 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.

5.3.6 Change in timewindow

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 4 can be written as follows for transmission scenario having change in
time window,

conducted_Tx_power_1(t)

1g5AR,(t) = * 1g_or 10g_SAR_Pyipmir 1 (7a)

conducted Tx_power_Plimis o

conducted_Tx_power_2(t)

1gSAR,(t) =

* 13’_0}" -lﬂg_SAR_PHm“_: (_ﬂJ)

conducted_Tx_pows r'_P“mfr_.:

1 t 1g_or 10g_SAR,(t) 1 t 18or10g_SAR: (1) .
[f 1 g_ g_: it ( dt] + [j' Horllg - !_[ dt < 1 (?C)
Tigag |“t—Tlgagr FCC SAR limit T2Zsar 1"t—T25AR FCC SAR limit

where, conducted_Tx_power_1(t), conducted_Tx_power_Plimit_1, and 1g_ or 10g_SAR_Plimit_1 correspond
to the instantaneous Tx power, conducted Tx power at Plimit, and compliance 1g_ or 10g_SAR values

at  Plimt_ 1 of bandl with time-averaging window ‘T1SAR’; conducted_Tx_power_2(t),
conducted_Tx_power_Plimit_2, and 1g_ or 10g_SAR_Plimit_2 correspond to the instantaneous Tx power,
conducted Tx power at Plimit, and compliance 1g_or 10g_SAR values at Plimit_2 of band2 with time-averaging
window ‘T2SAR’. One of the two bands is less than 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’.
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Test procedure

1. Measure Plimit for both the technologies and bands selected in Section 5.2.6. Measure Plimit 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 SmartTransmit

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

w

Establish radio link with callbox in the technology/band having 100s time window selected in Section 5.2.6.

4. 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 5.2.6. 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 thetest.

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

6. Make one plot containing: (a) instantaneous Tx power versus time measured in Step4.

7. 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 of4.0W/kg.

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

©

Establish radio link with callbox in the technology/band having 60s time window selected in Section 5.2.6.

9. 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 5.2.6. 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 totaltest time of 500 seconds. Measure and record Tx power versus time for the entire
duration of the test.

10. Repeat above Step 5~7 to generate theplots

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

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. The detailed test procedure for SAR
exposure switching in the case of LTE+Sub6 NR non- standalone mode transmission scenario is provided in
Appendix B.2.

Test procedure:
1. Measure conducted Tx power corresponding to Plimit for radiol and radio2 in selected band. Test
condition to measure conducted Plimitis:

- Establish device in call with the callbox for radiol technology/band. Measureconducted Tx power
corresponding to radiol Plimit with Smart Transmit enabled andReserve_power_margin set to 0 dB, callbox set
to request maximumpower.

- Repeat above step to measure conducted Tx power corresponding to radio2 Plimit. 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 Plimit (as radiol
LTE is at all-downbits)

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 radiol, i.e., all-up bits. Continue radiol+radio2 call with both radios at
maximum power for at least one time window, and drop (or request all-down bits on) radio2. Continue
radiol at maximum power for at least one time window. Record the conducted Tx power for both radiol and
radio2 for the entire duration of thistest.

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 Plimit measured in Step 1, and then perform the running time
average to determine time-averaged 1gSAR or 10gSAR versustime.

4. Make one plot containing: (a) instantaneous Tx power versus time measured in Step2.
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 0f4.0W/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 10gSARI|imit of 4.0W/kg.
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5.4 Test procedure for time-varying SARmeasurements

This section provides general time-varying SAR measurement procedures to perform compliance test under
dynamic transmission scenarios described in Section 4. 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 4, 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 5.2.1. 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 Section7.1.

2. Time averaging featurevalidation:

i For a given radio configuration (technology/band) selected in Section 5.2.1, 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
Section5.3.1).

iiSet Reserve_power_margin to actual (intended) value and reset power on EUT to enable Smart Transmit.
Note, if Reserve_power_margin cannot be set wirelessly, care must be taken to re-position the EUT in the
exact same position relative to the SAM phantom as in above Step 2.i. Establish radio link in desired radio
configuration, with callbox requesting the EUT’s Tx power at power levels described by test sequence 1
generated in Step 1 of Section 5.3.1, 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-writtenbelow:

__ peintSAR(t)
1g_or_10gSAR(t) = P —
where, pointSAR_Plimit is the value determined in Step 2.i, and pointSAR(t) is theinstantaneous point SAR mea
sured in Step 2.ii,1g-or10gSAR_Plimitisthe measured1gSAR or 10gSAR value listed in Part 1 report.
iii. Perform 100s running average to determine time-averaged 1gSAR or 10gSAR versus time.

*1g or_10gS5AR_Pijp:r

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 5.3.1.

vi. Repeat 2.i ~ 2.v for all the technologies and bands selected in Section5.2.1.

The time-averaging validation criteria for SAR measurement is that, at all times, the time- averaged 1gSAR or

10gSAR versus time shall not exceed FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR (i.e., Eqg. (3b)).
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6. PD Time Averageing Validation Test Procedures

This chapter provides the test plan and test procedures for validating Qualcomm Smart Transmit feature for
mmW transmission. For this EUT, millimeter wave (mmW) transmission is only in non-standalone mode, i.e., it
requires an LTE link as anchor.

6.1 Test sequence for validation in mmW NRtransmission
In 5G mmW NR transmission, the test sequence for validation is with the callbox requesting EUT’s Tx power in
5G mmW NR at maximum power all the time.

6.2 Test configuration selection criteria for validating Smart Transmit feature

6.2.1 Test configuration selection for time-varying Tx power transmission

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

6.2.2 Test configuration selection for change in antenna configuration (beam)

The Smart Transmit time averaging feature operation is independent of bands, modes, channels, and antenna
configurations (beams) for a given technology. Hence, validation of Smart Transmit with beam switch between
any two beams is sufficient.

6.2.3 Test configuration selection for SAR vs. PD exposureswitch duringtransmission

The Smart Transmit time averaging feature operation is independent of the nature of exposure (SAR vs. PD)
and ensures total time-averaged RF exposure compliance. Hence, validation of Smart Transmit in any one
band/mode/channel/beam for mmW + sub-6 (LTE) transmission is sufficient, where the exposure varies among
SAR dominant scenario, SAR+PD scenario, and PD dominant scenario.
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6.3 Test procedures for mmW radiated powermeasurements

Perform conducted power measurement (for f < 6GHz) and radiated power measurement (for f > 6GHz) for
LTE + mmW transmission to validate Smart Transmit time averaging feature in the various transmission
scenarios described in Section 4.

This section provides general conducted power measurement procedures to perform compliance test under
dynamic transmission scenarios described in Section 4. In practice, an adjustment can be made in these
procedures. The justification/clarification may be provided.

6.3.1 Time-varying Tx powerscenario

The purpose of the test is to demonstrate the effectiveness of power limiting enforcement and that the
time-averaged Tx power when converted into RF exposure values does not exceed the FCC limit at all times
(see Eg. (2a), (2b) & (2c) in Section 4).

Test procedure:

1. Measure conducted Tx power corresponding to Plimit for LTE in selected band, and measure radiated Tx
power corresponding to input.power.limit in desired mmW band/channel/beam by following below steps:

- Measure radiated power corresponding to mmW input.power.limit by setting up the EUT’s Tx power in desired
band/channel/beam at input.power.limit in Factory Test Mode (FTM). This test is performed in a calibrated
anechoic chamber. Rotate the EUT to obtain maximum radiated Tx power, keep the EUT in this position and do
not disturb the position of the EUT inside the anechoic chamber for the rest of this test.

- Reset EUT to place in online mode and establish radio link in LTE, measure conducted Tx power
corresponding to LTE Plimit 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.
With EUT setup for a mmW NR call in the desired/selected LTE band and mmW NR band, perform the
following steps:

- Establish LTE and mmW NR connection in desired band/channel/beam used in Step 1. As soon as the
mmW connection is established, immediately request all-down bits on LTE link. With callbox requesting EUT’s
Tx power to be at maximum mmW power to test predominantly PD exposure scenario (as SAR exposure is
less when LTE’s Tx power is at low power).

- After 120s, request LTE to go all-up bits for at least 100s. SAR exposure is dominant. There are two
scenarios:

If Plimit < Pmax for LTE, then the RF exposure margin (provided to mmW NR) gradually runs out (due to high
SAR exposure). This results in gradual reduction in the 5G mmW NR transmission power and eventually
seized 5G mmW NR transmission when LTE goes to Preserve level.

If Plimit = Pmax for LTE, then the 5G mmW NR transmission’s averaged power should gradually reduce
but the mmW NR connection can sustain all the time (assuming TXAGC uncertainty = 0dB).

- Record the conducted Tx power of LTE and radiated Tx power of mmW for the full duration of this test of at
least 300s.

3. Once the measurement is done, extract instantaneous Tx power versus time for both LTE and mmW links.
Convert the conducted Tx power for LTE into 1gSAR or 10gSAR value using Eq. (2a) and Plimit measured
in Step 1.b, and then divide by FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR to obtain

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

NOTE: In Eq.(2a), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 19gSAR or 10gSAR value at Plimit for the corresponding

technology/band/antenna/DSI reported in Part 1 report.

4. Similarly, convert the radiated Tx power for mmW into 4cm?PD value using Eq. (2b) and the radiated Tx
power limit (i.e., radiated Tx power at input.power.limit) measured in Step 1.a, then divide by FCC 4cm?PD limit
of 10W/m? to obtain instantaneous normalized 4cm?PD versus time. Perform 4s running average to determine
normalized 4s-averaged 4cm?2PD versus time.

NOTE: In Eqg.(2b), instantaneous radiated Tx power is converted into instantaneous 4cm?2PD by applying the
worst-case 4cm?PD value measured at input.power.limit for the selected band/beam in Part 1 report.

5. Make one plot containing: (a) instantaneous conducted Tx power for LTE versus time, (b) computed
100s-averaged conducted Tx power for LTE versus time, (c) instantaneous radiated Tx power for mmW versus
time, as measured in Step 2, (d) computed 4s-averaged radiated Tx power for mmW versus time, and (e)
time-averaged conducted and radiated power limits for LTE and mmW radio using Eq. (5a) & (5b),respectively:

) (5a)

; ” ~ged rer limit = 1 FCC SAR limit
Time avearged LTE power limit = meas. Pj;p;; + 10 X og(m

Time avearged mmW NR power limit = meas. EIRP,,,,; power.timic +
10 % lOg( FCC PD limit ) (5b)

meas.PD_input.power.limit

where meas. EIRP; .yt powsr.1imic a0d meas. PD_input. power. limit correspond to
measured EIRP at input.power.limit and measured power density at input.power.limit.

6. Make another plot containing: (a) computed normalized 100s-averaged 1gSAR or 10gSAR versus time
determined in Step 3, (b) computed normalized 4s-averaged 4cm2PD versus time determined in Step 4, and (c)
corresponding total normalized time-averaged RF exposure (sum of steps (6.a) and (6.b)) versustime.

The validation criteria are, at all times, the total normalized time-averaged RF exposure versus time
determined in Step 6.c shall not exceed the normalized limit of 1.0 of FCC requirement (i.e., Eq. (2c)).
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6.3.2 Switch in SAR vs. PD exposure duringtransmission

This test is to demonstrate that Smart Transmit feature is independent of the nature of exposure (SAR vs. PD),
accurately accounts for switching in exposures among SAR dominant, SAR+PD, and PD dominant scenarios,
and ensures total time-averaged RF exposure compliance.

Test procedure:
1. Measure conducted Tx power corresponding to Plimit for LTE in selected band, and measure radiated Tx

power corresponding to input.power.limit in desired mmW band/channel/beam by following belowsteps:

- Measure radiated power corresponding to input.power.limit by setting up the EUT’s Tx power in desired
band/channel/beam at input.power.limit in FTM. This test is performed in a calibrated anechoic chamber.
Rotate the EUT to obtain maximum radiated Tx power, keep the EUT in this position and do not disturb the
position ofthe EUT inside the anechoic chamber for the rest of thistest.

- Reset EUT to place in online mode and establish radio link in LTE, measure conducted Tx power
corresponding to LTE Plimit with Smart Transmit enabled andReserve_power_margin set to 0 dB, callbox

set to request maximumpower.

2. Set Reserve_power_margin to actual (intended) value and reset power in EUT, with EUT setup for LTE +
mmW call, perform the followingsteps:

- Establish LTE (sub-6) and mmW NR connection withcallbox.

- As soon as the mmW connection is established, immediatelyrequest all-down bits on LTE link. Continue
LTE (all-down bits) + mmW transmission for more than 100s duration to test predominantly PD exposure
scenario (as SAR exposure is negligible from all-down bits in LTE).

- After 120s, request LTE to go all-up bits, mmW transmission should gradually run out of RF exposure
margin if LTE’s Plimit <Pmax and seize mmW transmission (SAR only scenario); or mmW transmission

should gradually reduce in Tx power and will sustain the connection if LTE’s Plimit >Pmax.

- After 75s, request LTE to go all-down bits, mmW transmission should start getting back RF exposure margin
and resume transmissionagain.

-Record the conducted Tx power of LTE and radiated Tx power of mmW for the entire duration of this test of at
least300s.

3. Once the measurement is done, extract instantaneous Tx power versus time for both LTE and mmW links.
Convert the conducted Tx power for LTE into 1gSAR or 10gSAR value using Eq. (2a) and Plimit measured in
Step 1.b, and then divide by FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for 10gSAR to obtain instantaneous
normalized 1gSAR or 10gSAR versus time. Perform 100s running average to determine normalized
100s-averaged 1gSAR or 10gSAR versus time.

NOTE: In Eq.(2a), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 19gSAR or 10gSAR value at Plimit for the corresponding

technology/band/antenna/DSI reported in Part 1 report.

4. Similarly, convert the radiated Tx power for mmW into 4cm?PD value using Eq. (2b) and the radiated Tx
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power limit (i.e., radiated Tx power at input.power.limit) measured in Step 1.a, then divide this by FCC 4cm?PD
limit of 10W/m? to obtain instantaneous normalized 4cm?PD versus time. Perform 4s running average to
determine normalized 4s-averaged 4cm?2PD versustime.

NOTE: In Eqg.(2b), instantaneous radiated Tx power is converted into instantaneous 4cm?2PD by applying the
worst-case 4cm?2PD value measured at input.power.limit for the selected band/beam in Part 1 report.

5. Make one plot containing: (a) instantaneous conducted Tx power for LTE versus time, (b) computed
100s-averaged conducted Tx power for LTE versus time, (c) instantaneous radiated Tx power for mmW versus
time, as measured in Step 2, (d) computed 4s-averaged radiated Tx power for mmW versus time, and (e)
time-averaged conducted and radiated powerlimits for LTE and mmW radio using Eq. (5a) & (5b),respectively.

6. Make another plot containing: (a) computed normalized 100s-averaged 1gSAR or 10gSAR versus time
determined in Step 3, (b) computed normalized 4s-averaged 4cm?PD versus time determined in Step 4, and (c)
corresponding total normalized time-averaged RF exposure (sum of steps (6.a) and (6.b)) versustime.

The validation criteria are, at all times, the total normalized time-averaged RF exposure versus time
determined in Step 6.c shall not exceed the normalized limit of 1.0 of FCC requirement (i.e., Eq. (2¢)).

6.3.3 Change in antenna configuration (beam)

This test is to demonstrate the correct power control by Smart Transmit during changes in antenna
configuration (beam). Since the input.power.limit varies with beam, the Eq. (2a), (2b) and (2c) in Section 4 are
written as below for transmission scenario having change in beam,

conducted_Tx_power(t)

1g_or_10gSAR(t) =

*1g or_10gSAR_Pyimie (8a)

conducted_Tx_power_Plimir

radiared_Tx power_1(r)

4em?PD, (t) = - _ —+ 4cm®PD_input. power. limit_1
radiated_Tx_powesr_input.powerimit_1
(8b)
radiated _Tx_power_2(t) . . s
4cm*PD, (t) = - Skt 2 —— + 4cm® PD_input. power. limit_2
radiated_Tx_powesr_input.powesr.limit_2
(8c)
1 T 1 Ty o =
— 0 . 2 ]
Toqm Je-Tgag 19-07 1095 4R(x)de s TPD[‘rf—TPD 4cm®PD, (r)dr+ [, 4cm PDl(r]a‘r] ) &

FCC SAR limir FCC4cm? PD limit

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

and measured 1gSAR or 10gSAR values at Plimit corresponding to LTE transmission.

Similarly, radiated_Tx_power_1(t), radiated_Tx_power_input.power.limit_1, and
4cm?PD_input.power.limit_1 correspond to the measured instantaneous radiated Tx power,

radiated Tx power at input.power.limit, and 4cm2PD value at input.power.limit of beam 1;
radiated_Tx_power_2(t), radiated_Tx_power_input.power.limit_2, and

4cm2PD_input.power.limit_2 correspond to the measured instantaneous radiated Tx power,

radiated Tx power at input.power.limit, and 4cm2PD value at input.power.limit of beam 2

corresponding to mmW transmission.
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Test procedure:

1.Measure conducted Tx power corresponding to Plimit for LTE in selected band, and measure radiated Tx
power corresponding to input.power.limit in desired mmW band/channel/beam by following below steps:

- Measure radiated power corresponding to mmW input.power.limit by setting up the EUT’s Tx power in desired
band/channel at input.power.limit of beam 1 in FTM. Do not disturb the position of the EUT inside the anechoic
chamber for the rest of this test. Repeat this Step 1.a for beam 2.

- Reset EUT to place in online mode and establish radio link in LTE, measure conducted Tx power
corresponding to LTE Plimit 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 in EUT, With EUT setup for LTE +
mmW connection, perform the following steps:

- Establish LTE (sub-6) and mmW NR connection in beam 1. As soon as the mmW connection is established,
immediately request all-down bits on LTE link with the callbox requesting EUT’s Tx power to be at maximum
mmW power.

- After beam 1 continues transmission for at least 20s, request the EUT to change from beam 1 to beam 2,
and continue transmitting with beam 2 for at least 20s.

- Record the conducted Tx power of LTE and radiated Tx power of mmW for the entire duration of this test.

3. Once the measurement is done, extract instantaneous Tx power versus time for both LTE and mmW links.
Convert the conducted Tx power for LTE into 1gSAR or 10gSAR value using the similar approach described in
Step 3 of Section 4.3.2. Perform 100s running average to determine normalized 100s-averaged 1gSAR versus
time.

4. Similarly, convert the radiated Tx power for mmW NR into 4cm2PD value using Eq. (8b), (8c) and the
radiated Tx power limits (i.e., radiated Tx power at input.power.limit) measured in Step 1.a for beam 1 and
beam 2, respectively, and then divide the resulted PD values by FCC 4cm2PD limit of 10W/m2 to obtain
instantaneous normalized 4cm2PD versus time for beam 1 and beam 2. Perform 4s running average to
determine normalized 4s-averaged 4cm2PD versus time.

NOTE: In Eq.(8b) and (8c), instantaneous radiated Tx power of beam 1 and beam 2 is converted into
instantaneous 4cm2PD by applying the worst-case 4cm2PD value measured at the input.power.limit of beam 1
and beam 2 in Part 1 report, respectively.

5. Since the measured radiated powers for beam 1 and beam 2 in Step 1.a were performed at an arbitrary
rotation of EUT in anechoic chamber, repeat Step 1.a of this procedure by rotating the EUT to determine
maximum radiated power at input.power.limit in FTM mode for both beams separately. Re-scale the measured
instantaneous radiated power in Step 2.c by the delta in radiated power measured in Step 5 and the radiated
power measured in Step 1.a for plotting purposes in next Step. In other words, this step essentially converts
measured instantaneous radiated power during the measurement in Step 2 into maximum instantaneous
radiated power for both beams. Perform 4s running average to compute 4s-avearged radiated Tx power.
Additionally, use these EIRP values measured at input.power.limit at respective peak locations to determine the
EIRP limits (using Eq. (5b)) for both these beams.
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6. Make one plot containing: (a) instantaneous conducted Tx power for LTE versus time, (b) computed
100s-averaged conducted Tx power for LTE versus time, (c) instantaneous radiated Tx power for mmW versus
time, as obtained in Step 5, (d) computed 4s-averaged radiated Tx power for mmW versus time, as obtained in
Step 5, and (e) time-averaged conducted and radiated power limits for LTE and mmW radio, respectively.

7. Make another plot containing: (a) computed normalized 100s-averaged 1gSAR versus time determined in
Step 3, (b) computed normalized 4s-averaged 4cm2PD versus time determined in Step 4, and (c)
corresponding total normalized time-averaged RF exposure (sum of steps (6.a) and (6.b)) versus time.

The validation criteria are, at all times, the total normalized time-averaged RF exposure versus time
determined in Step 6.c shall not exceed the normalized limit of 1.0 of FCC requirement .

6.4 Test procedure for time-varying PD measurements
The following steps are used to perform the validation through PD measurement for transmission scenario 1
described in Section 4:

1. Place the EUT on the cDASY6 platform to perform PD measurement in the worst-case position/surface for
the selected mmW band/beam. In PD measurement, the callbox is set to request maximum Tx power from
EUT all the time. Hence, “path loss” calibration between callbox antenna and EUT is not needed in this test.

2. Time averaging feature validation:

- Measure conducted Tx power corresponding to Plimit for LTE in selected band, and measure point E-field
corresponding to input.power.limit in desired mmW band/channel/beam by following the below steps:

Measure conducted Tx power corresponding to LTE Plimit with Smart Transmit enabled and
Reserve_power_margin set to 0 dB, with callbox set to request maximum power.

Measure point E-field at peak location of fast area scan corresponding to input.power.limit by setting up the
EUT’s Tx power in desired mmW band/channel/beam at input.power.limit in FTM. Do not disturb the position of
EUT and mmW cDASY6 probe.

- Set Reserve_power_margin to actual value (i.e., intended value) and reset power on EUT, place EUT in
online mode. With EUT setup for LTE (sub-6) + mmW NR call, as soon as the mmW NR connection is
established, request all-down bits on LTE link. Continue LTE (all-down bits) + mmW transmission for more than
100s duration to test predominantly PD exposure scenario. After 120s, request LTE to go all-up bits, mmw
transmission should gradually reduce. Simultaneously, record the conducted Tx power of LTE transmission
using power meter and point E-field (in terms of ratio of

[pointE(£)]?

[pointE_input.power.limir]®

) of mmW transmission using cDASY6 E-field probe at peak

c. Once the measurement 1s done, extract instantaneous conducted Tx power versus tume for
[poineE()]*

[pointE_input.power.limit]®

LTE transmission and ratio versus time from cDASYS system

for mmW transmission. Convert the conducted Tx power for LTE into 1gSAR or

10gSAR value using Eq. (4a) and Plimit measured in Step 2.a.i, and then divide this by FCC limit of 1.6 W/kg
for 1gSAR or 4.0 W/kg for 10gSAR to obtain instantaneous normalized 1gSAR or 10gSAR versus time.
Perform 100s running average to determine normalized 100s-averaged 1gSAR or 10gSAR versus time
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NOTE: In Eqg.(4a), instantaneous Tx power is converted into instantaneous 1gSAR or 10gSAR value by
applying the measured worst-case 1gSAR or 10gSAR value at Plimit for the corresponding technology/band
reported in Part 1 report.

3. Similarly, convert the point E-field for mmW transmission into 4cm2PD value using Eq. (4b) and radiated
power limit measured in Step 2.a.i, and then divide this by FCC 4cm2PD limit of 10W/m2 to obtain
instantaneous normalized 4cm2PD versus time. Perform 4s running average to determine normalized
4s-averaged 4cm2PD versus time.

4. Make one plot containing: (i) computed normalized 100s-averaged 1gSAR or 10gSAR versus time
determined in Step 2.c, (ii) computed normalized 4s-averaged 4cm2PD versus time determined in Step 2.d,
and (iii) corresponding total normalized time-averaged RF exposure (sum of steps (2.e.i) and (2.e.ii)) versus
time.

The validation criteria are, at all times, the total normalized time-averaged RF exposure versus time
determined in Step 2.e.iii shall not exceed the normalized limit of 1.0 of FCC requirement (i.e., Eq. (4c)).
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7. Test Configurations

7.1 WWAN (sub-6)transmission

The Plimit values, corresponding to 1.0 W/kg (1gSAR) and 2.5 W/kg (10gSAR) of SAR_design_target, for
technologies and bands supported by EUT are derived in Part O report and summarized in Table 7-1. Note all
Plimit power levels entered in Table 7-1 correspond to average power levels after accounting for duty cycle in
the case of TDD modulation schemes (for e.g., GSM, LTE TDD & Sub6 NR TDD).

Table 7-1: Plimit for supported technologies and bands (Plimit in EFS file)

. Phablet Phablet Earjack
Exposure Scenario: Body-Worn (Grip off) (Griblon) Hotspot inserted Mode
Maximum
Averaging Volume: 1g 10g 10g 19 10g Tune-up
Output
Spacing: 8,7,13 mm 0 mm Power*
DSI: 1 2 3
Technology/Band Antenna Plimit corresponding to ImW/g (SAR_design_target)
CDMA/EVDO BC10 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
CDMA/EVDO BCO Main #1 24.80 24.80 24.80 24.80 24.80 24.80
PCS CDMA/EVDO BC1 Main #1 24.30 18.00 24.30 18.00 18.00 24.30
GSM/GPRS/EDGE 850 Main #1 25.48 22.48 25.48 25.48 25.48 25.48
GSM/GPRS/EDGE 1900 Main #1 22.74 19.74 22.74 19.74 22.74 22.74
UMTS 850 Main #1 24.00 24.00 24.00 24.00 24.00 24.00
UMTS 1700 Main #1 24.00 18.50 24.00 18.50 18.50 24.00
UMTS 1900 Main #1 24.00 18.00 24.00 18.00 18.00 24.00
LTE Band 2 (PCS) Main #1 24.00 18.00 24.00 18.00 18.00 24.00
LTE Band 4 (AWS) Main #1 24.00 18.00 24.00 18.00 18.00 24.00
LTE Band 5/26 (Cell) Main #1 24.50 24.50 24.50 24.50 24.50 24.50
LTE Band 7 Main #1 23.00 20.00 23.00 20.00 20.00 23.00
LTE Band 12 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
LTE Band 13 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
LTE Band 14 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
LTE Band 25 Main #1 24.00 18.00 24.00 18.00 18.00 24.00
LTE Band 26 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
LTE Band 30 Main #2 23.00 20.00 23.00 20.00 20.00 .23.0
LTE TDD Band 38 Main #2 21.50 21.00 21.50 21.00 21.00 21.50
LTE TDD Band 40 Main #2 8.01 8.01 8.01 8.01 8.01 8.01
LTE TDD Band 41(PC3) Main #2 21.50 21.00 21.50 21.00 21.00 21.50
LTE TDD Band 41(PC2) Main #2 22.37 21.00 22.37 21.00 21.00 22.37
LTE Band 66 (AWS) Main #1 24.00 18.00 24.00 18.00 18.00 24.00
LTE Band 71 Main #1 24.50 24.50 24.50 24.50 24.50 24.50
NR Band n2 (PCS) Main #1 24.50 18.50 24.50 18.50 18.50 24.50
NR Band n5 (Cell) Main #1 24.50 24.50 24.50 24.50 24.50 24.50
NR Band n25 Main #1 24.50 18.50 24.50 18.50 18.50 24.50
NR Band n41 Main #2 17.50 15.00 17.50 15.00 15.00 17.50
NR Band n66 Main #1 24.50 19.00 24.50 19.00 19.00 24.50
NR Band n71 Main #1 24.50 24.50 24.50 24.50 24.50 24.50

Note:

1. when Hotspot Mode (DSI=3) Grip sensor (DSI=1) and Ear-jack mode(DSI=4) are triggered at the same
time, DSI=1 takes priority. Priority for power reduction was given in the order of grip (DSI-1), hotspot(DSI=3)
and earjack.(DSI=4).

2. When Pmax < Plimit, the DUT will operate at a power level up to Pmax.

3. Maximum Tune up Power,Pmax. Is configured in NV settings in EUT to limit maximum transmitting power
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* Maximum tune up target power, Pmax, 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 Pmax + 1dB device uncertainty.

Based on selection criteria described in Section 5.2.1, the selected technologies/bands for testing time-varying
test sequences are highlighted in yellow in Table 7-1. As per Part 1 report, the Reserve_power_margin (dB) for
Samsung Mobile phone(FCC ID: ASLSMG781V) 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 7-2. 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 7-2.

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

Table 7-2: Radio configurations selected for Part 2 test

Part 1

Frequency RB/RB
Worst Case
TestS . d " | SAR Exposure
est Scenario Ban Antenna Channe [MHzZ] Offset/Bandwidth . Measured SAR at
) Plimit (W/kg)
1 LTE B25 1 3 26590 19050 | 50/49/20 MHz BW QPSK Hotspot, bottom 0.729
edge, 10 mm
2 CDMA BCL 1 3 600 1880 - EVDO Hotspot, bottom 0.654
. . edge, 10 mm
Time-varying
3 Tx. power UMTS B4 1 3 1412 1732.4 - RMC Hotspot, bottom 0.594
transmission edge, 10 mm
Hot: t tt
4 GPRS 1900 1 3 661 1880 - GPRS,3Tx | Hotspot, bottom 0.783
edge, 10 mm
5 sub6 NR n2s 1 3 372000 | 18600 | 1120MHzBW | DFTS-OFDM, | Hotspot, bottom 0.796
QPSK edge, 10 mm
6 Change in Call UMTS B4 1 3 1412 17324 . RMC Hotspot, bottom 0594
edge, 10 mm
LTE B25 1 3 26590 19050 | 50/49/20 MHz BW QPSK Hotspot, bottom 0.729
edge, 10 mm
7 Tech/Band Switch Hotspot. bott
UMTS B4 1 3 1412 1732.4 - RMC otspot, bottom 0.594
edge, 10 mm
Hotspot, bottom
Antenna B7 2 3 20850 2510 | 50/25/20 MHz BW QPSK 0.37
s LTE edge, 10 mm
Switch B25 1 3 26590 19050 | 50/49/20 MHz BW QPSK Hotspot, bottom 0.729
edge, 10 mm
Hotspot, back
LTE B12 23095 7075 1/49/10 MHz BW QPSK O 0.442
9 SAR1 vs SAR2 1 3 o | Ton ’t ot
sub6 NR n25 372000 | 1860.0 1/1/20 MHz BW - + | Hotspot, bottom 0.796
QPSK edge, 10 mm

Note that the EUT has the proximity sensor to manage Phablet SAR exposure at 0 mm, which is represented
using DSI = 1.Ear Jack mode which is represented using DSI =4 ,In all ear jack modes, the same output as DSI
=1 is applied except for GSM Bands .And Hotspot mode at 10mm, which is represented using DSI = 3.the
maximum 1g/10g SARamong all remaining exposure scenarios or the minimum Plimit among all remaining
exposure scenarios is used in Smart Transmit feature for time averaging operation.
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Based on the selection criteria described in Section 7.2, the radio configurations for the Tx varying
transmission test cases listed in Section 6 are:

1. Technologies and bands for time-varying Tx power transmission: The test case 1~5 listed in Table 7-2 are
selected to test with the test sequences defined in Section 7.1 in both time- varying conducted power
measurement.

2. _Technology and band for change in call test: UMTS B4 band (test case 6 in Table 7-2) is selected for
performing the call drop test in conducted power setup.

3. Technologies and bands for change in technology/band test: Following the guidelines in Section 5.2.3 and
5.2.4, test case 7 in Table 7-2 is selected for handover test from a technology/band/antenna with highest Plimit
within one technology group (UMTS B2, DSI=3Hotspot mode), to a technology/band in the same DSI with
lowest Plimit within another technology group (LTE B25, DSI=3) in conducted powersetup.

4. Technologies and bands for change in DSI: Based on selection criteria in Section 5.2.5, for a given
technology and band, this DUT have 3 DSI States. In the case of DSI1, 3, and 4, which have the Plimit lower
than the Pmax of this DUT, the same output were applied to all of them, so the condition requiring the DSI
change test did not occur. There is no test case in this section.

5. Technologies and bands for change in time-window/antenna: Since the frequencies of all technologies and
bands of this DUT are below 3Ghz for WWLAN, the same time-window of 100s is applied. Test case 8 in Table
7-2 is selected for Technologies and bands for change in antenna

6. Technologies and bands for switch in SAR exposure: Based on selection criteria inSection 5.2.7 Scenario 1, test case 9
in Table 7-2 is selected for SAR exposure switching test in one of the supported simultaneous WWAN transmission
scenario, i.e., LTE + Sub6 NR active in the same 100s time window, in conducted power setup. Since this device supports
LTE+mmW NR, test for Section 5.2.7 Scenario 2 for RF exposure switch is covered in Sections 8.2.3 and 8.2.4 between
LTE (100s window) and mmW NR (4s window).
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7.2 LTE + mmW NRtransmission
Based on the selection criteria described in Section 6.2, the selections for LTE and mmW NR validation test
are listed in Table 7-3. The radio configurations used in this test are listed in Table 7-4.

Table 7-3 Selections for LTE + mmW NR validation measurements
Test Case # Technology and mmW Beam

Transmission Scenario

10 Time-varying Tx power test | Cond. & Rad. Powermeas LTE Band 2 and n261 Beam ID 19
11 Switch in SAR vs. PD Cond. & Rad. Powermeas. LTE Band 2 and n261 Beam ID 19
12 Beam switch test Cond. & Rad. Powermeas LTE Band 2 and n261 [Beam ID 18 to Beam ID 1

Table 7-4: Test configuration for LTE + mmW NR validation

DSI Channel RB/Offset Freq. (MHz)

LTE B2(25) Main 1 3 26590 [50/49/20MHz BW| 1 905.0 QPSK 100%
mmwW NR N261 L Patch - 2077891 | 66/0 1L00MHz 27923.52 CP-OFDM, QPSK 75.6%*

*mmW NR callbox UL duty cycle should be configured to be greater than 75% for all LTE+mmW NR Part 2
tests.
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8. Time-varying Tx power measurementfor below 6GHz frequency

8.1 Conducted Measurement Test setup

Legacy Test Setup

The Rohde & Schwarz CMW500 callbox is used in this test. The test setup picture and schematic are shown in
Figures 8-1afor measurements with a single antenna of EUT (see Appendix E —The test Setup Photo 1).andin
Figures 8-1b for measurements involving antenna switch (see Appendix E The test Setup Photo 2).

For single antenna measurement, one port (RF1 COM) of the callbox is connected to the RF port of the EUT
using a directional coupler. For antenna & technology switch measurement, two ports (RF1 COM and RF3
COM) of the callbox used for signaling two different technologies are connected to a combiner, which is in turn
connected to a directional coupler. The other end of the directional coupler is connected to a splitter to connect
to two RF ports of the EUT corresponding to the two antennas of interest. In both the setups, power meter is
used to tap the directional coupler for measuring the conducted output power of the EUT. For time averaging
validation test (Section 5.3.1), call drop test (Section 5.3.2), and DSI switch test (Section 5.3.4), only RF1 COM
port of the callbox is used to communicate with the EUT. For technology/band switch measurement (Section.
5.3.3), both RF1 COM and RF3 COM port of callbox are used to switch from one technology communicating on
RF1 COM port to another technology communicating on RF3 COM port. All the path losses from RF port of
EUT to the callbox RF COM port and to the power meter are calibrated and automatically entered as offsets in
the callbox and the power meter via test scripts on the PC used to control callbox and power meter.

LTE+Sub6 NR test setup:

If LTE conducted port and Sub6 NR conducted port are same on this EUT (i.e., they share the same antenna),
then low-/high-pass filter is used to separate LTE and Sub6 NR signals for power meter measurement via
directional couplers, as shown in below Figures 8-(c) (see Appendix E - Test setup photo-3)

GPIB ~/

PC

GPIB
Callbox Dot
1 5 meter
COmbiney Directional coupler EUT

8-1a
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PC
GPIB

GPIB
Callbox Power
1 2 meter
\ 2 EUT
combirver Directional coupler splitter
8-1b
GPIB
GPIB
PC
-
Power
Callbox i
High/low-
LTE subBbNR pass filter

S

Directional coupler

Combiner = EUT

Directional coupler
Low/high-
Eovec pass filter
8-1c

Figure 8-1 Conducted power measurement setup

Both the callbox and power meter are connected to the PC using GPIB cables. Two test scripts are custom
made for automation, and the test duration set in the test scripts is 600 seconds.

For time-varying Tx power measurement, the PC runs the 1%t 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 5.1 and generated in Section 5.5.1), for 360 seconds
- stay at the last power level of test sequence 1 or test sequence 2 for the remainingtime.
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Power meter readings are periodically recorded every 100ms. A running average of this measured Tx power
over 100 seconds is performed in the post-data processing to determine the 100s-time averaged power.

For call drop, technology/band/antenna switch, and DSI switch tests, after the call is established, the callbox is
set to request the EUT’s Tx power at 0dBm for 100 seconds while simultaneously starting the 2 test script
runs at the same time to start recording the Tx power measured at EUT RF port using the power meter. After
the initial 100 seconds since starting the Tx power recording, the callbox is set to request maximum power from
the EUT for the rest of the test.

Note that the call drop/re-establish, or technology/band/antenna switch or DSI switch is manually performed
when the Tx power of EUT is at Preserve level. See Section 5.3 for detailed test procedure of call drop test,
technology/band/antenna switch test and DSI switch test.

8.2 Plimit and Pmax measurementResults

The measured Plimit for all the selected radio configurations given in Table 7-2 are listed in below Table 8-1.
Pmax 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 5.1.

Table 8-1: Measured Pjimit and Pmax of selected radio configuration

Part1

Test Frequency RB/RB EES Tune-up Measured Measured
Worst Case
Test Scenario Band Antenna DSI Channel ; SRSEE - -
Case # €s [MHz] Offset/Bandwidth Scenario Measured SAR at Plimit Pmax Plimit Pmax
(MHz) Plimit (W/kg) [dBm] [dBm] [dBm] [dBm]
1 LTE B25 1 3 26590 | 19050 | 50/49/20 MHz BW QPSK Hotspot, bottom 0.729 18 23 1843 23.35
edge, 10 mm
2 CDMA BCL 1 3 600 1880 - EVDO Hotspot, bottom 0.654 18 243 185 2356
X . edge, 10 mm
Time-varying
3 Tx. power UMTS B4 1 3 1412 17324 ; RMC Hotspot, bottom 0.59% 185 2% 18.48 25
transmission edge, 10 mm
4 GPRS 1900 1 3 661 1880 - GPRs, 3Tx | Hotspot, bottom 0.783 19.74 22.74 18.98 221
edge, 10 mm
5 SUbENR | n2s 1 3 312000 | 18600 | ww2omHzew |PFTS-OFDM. | Hotspot, bottom 0.79 185 45 192 2%
QPSK edge, 10 mm
. Hotspot, bottom
6 ChangeinCall | UMTS B4 1 3 1412 17324 - RMC 0,594 185 % 18.48 235
edge, 10 mm
LTE B25 1 3 26590 | 19050 | 50/49/20 MHz BW QPSK HOJZSEIHZ";:;”" 0.729 18 2 1843 2335
7 Tech/Band Switch Hot t bott
UMTS B4 1 3 1412 17324 - RMC otspot, bottom 0.59% 185 % 18.48 235
edge, 10 mm
Antenna B7 2 3 20850 2510 | 50/25/20 MHz BW QPSK Hotspot, bottom 037 20 2 20.34 234
8 LTE edge, 10 mm
Switch B25 1 3 26590 | 19050 | 50/49/20 MHz BW Qpsk | Motspot, bottom 0.729 18 3 18.43 2335
edge, 10 mm
LTE B12 23095 7075 1/49/10 MHz BW QPSK Hotspot, back 0.442 245 245 2462 2464
side, 10mm
9 SARLvs SAR2 1 8 DFT-S-OFDM, | Hotspot, bottom
Sub6NR n2s 372000 | 18600 | 1/1/20MHz BW -SOPOM, pot, 0.796 185 245 192 2
QPSK edge, 10mm

Note: The device uncertainty of Pmax/Plimitis +1dB/-1.5dB as provided by manufacturer.
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8.3Time-varying Tx power measurementresults

The measurement setup is shown in Figures 8-1(a), 8-1(b)and 8-1(c). The purpose of the time-varying Tx
power measurement is to demonstrate the effectiveness of power limiting enforcement and that the
time-averaged Tx power when represented in time-averaged 1gSAR or 10gSAR values does not exceed FCC
limit as shown in Eq. (1a) and (1b), rewritten below:

19_0]‘_103514}?(0 _ conducted_Tx_power(t)

+1g_or_10gSAR_Fypir (1a)

conducted_Tx_power_Plimi:

1 t

_— 1g_or_10gSAR(t)dt

Toag i-Toan -7 109TAROR (1b)
FCC SAR limit -

where, conducted_Tx_Power(t): conducted_Tx_Plimit: @Nd 1g_or_10g SAR_ Plimittg_or_10gSAR Pl

correspond to the measured instantaneous conducted Tx power, measured conducted Tx power at Plimit, and
measured 1gSAR and 10gSAR values at Plimit reported in Part 1 test (listed in Table7-2 of this report as well).
Following the test procedure in Section 5.3, the conducted Tx power measurement for all selected
configurations are reported in this section. In all the conducted Tx power plots, the dotted line represents the
requested power by callbox (test sequence 1 or test sequence 2), the blue curve represents the instantaneous
conducted Tx power measured using power meter, the green curve represents time-averaged power and red
line represents the conducted power limit that corresponds to FCC limit of 1.6 W/kg for 1gSAR or 4.0 W/kg for
10gSAR.

Similarly, in all the 1g or 10gSAR plots (when converted using Eq. (1a)), the green curve represents the 100s
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.

Time-varying Tx power measurements were conducted on test cases #1 ~ #5 in Table 7-2, by generating test
sequence 1 and test sequence 2 given in Appendix A using measured Plimit and measured Pmax for each of
these test cases. Measurement results for test cases #1 ~ #5 are given in Sections 8.3.1 - 8.3.5.
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8.3.1 LTE Band 25 (test case 1 in Table 7-2)
Plot No. 1

Test result for test sequence 1:

Conducted Power
Tech: LTE, Band 25

30+

25+

201 '__'; | :]

15| /[ ==

10 |

Output power (dBm)

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

avg. pwr imit corresp. to
FCC SAR himit

—— measured inst. power

— measured 100s-avg power
requested TX power

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: LTE, Band 25
18 —— FCC SAR limit
—— calculated 100s-avg SAR

16

14+
—~ 12
o
"4
-~ 1=
Z
o 0 8 -
<
0 0.6

04

02—

0 T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
FCC 1g SAR Limit [W/kqg] 1.6kg
Max 100s-time averaged 1gSAR (green curve) 0.738 W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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Test result for test sequence 2:

Conducted Power
Tech: LTE, Band 25

30+ ___ avg. pwr limit corresp. to
FCC SAR imit
— measurad inst. power
25 — measured 100s-avQ power
— F > e requested TX power
qu = | =1 - 1.
2 209 | || ' ’ I l
& \ —T T T ™M
8 o A AU T
o V77 1
4 ‘
2 10
S
o
5 |
0 : : . : ; : ; :
90 140 190 240 290 340 390 440 490
Time (s)
Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus
time does not exceed the FCC limit of 1.6kg for 1gSAR:
SAR
Tech: LTE, Band 25
1.8 —— FCC SAR limit
— talculated 100s-avg SAR
16
14
~ 124
o
74
~ 1
2
o 0 8- X
< L v
N 06+ A
04
02
0 T T T T T T T T
90 140 190 240 290 340 390 440 490
Time (s)
FCC 1g SAR Limit [W/kg] 1.6 W/kg
Max 100s-time averaged 1gSAR (green curve) 0.750 W/kg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).
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8.3.2 CDMA BC1 EVDO (test case 2 in Table 7-2)
Plot No. 2

Test result for test sequence 1:

Conducted Power
Tech: 1xEVDO, Band CDMA 1900

30 ___ avg. pwr limit corresp. to
FCC SAR imit
—— measured inst. power
25| — measured 100s-avg power
requested TX power
o |
o 20 l l , .
S~ P B e ——
— 4
2
Waiaumansne | et (et

3 15 /
(=R
= f
a 104 |
prany |
3 |
O

5

0

90 140 190 240 200 340 390 440 490
Time (s)

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

SAR
Tech: 1xEVDO, Band CDMA 1900
18+ ~— FCC SAR limit
— calculated 100s-avg SAR

16

144
~ 124
o
4
=~ 14
3
o - =
N 06 —d

044 [/

02—

0+ : T : : : . : -
90 140 190 240 290 340 390 440 490
Time (s)
FCC 1g SAR Limit [W/kg] 1.6kg
Max 100s-time averaged 1gSAR (green curve) 0.751 W/kg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).
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Test result for test sequence 2:

Conducted Power
Tech: 1xEVDO, Band CDMA 1900

30 —_ avg. pwr limit corresp. to
FCC SAR limit
—— measured inst. power
- measurad 100s-avg power
—~ requested TX power
=
28]
o
N
—~
v
=
o
Q.
—
=]
=%
—
=
O
5 |/
"
90 140 190 240 290 340 390 440 450

Time (s)

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

SAR
Tech: 1xEVDO, Band CDMA 1900
18+ — FCC SAR limit
e calculated 100s-avg SAR

16

14
—~ 124
o
™4
™~ 14
z
x 08 >
< < B \ ™~ X/ - k5 p %
N 06 s

04 /»

0.2 4

0——= . : - . , ; : .
90 140 190 240 290 340 390 440 490
Time (s)
FCC 1gSAR limit 1.6 W/kg
Max 100s-time averaged 1gSAR (green curve) 0.741 W/ikg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).
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8.3.3 UMTS B4 (test case 3 in Table 7-2)
Plot No. 3

Test result for test sequence 1:

Conducted Power
Tech: WCDMA, Band 4

30

25+

AR

Output power (dBm)
&
|
1

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

— avg. pwr imit corresp. to
FCC SAR limit

—— measured inst. power

— measured 100s-avg power
requested TX power

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: WCDMA, Band 4

~—— FCC SAR limit
— talculated 100s-avg SAR

08+

SAR (W/kg)

06
04
02 /

0

T

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

490

FCC 1g SAR limit

1.6 W/kg

Max 100s-time averaged 1gSAR (green curve)

0.584 W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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Test result for test sequence 2:

Conducted Power
Tech: WCDMA, Band 4

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

—— measured inst. power

- measured 100s-avg power

25 requested TX power

20 |'

Output power (dBm)
o
|
=
—
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' |

90 140 190 240 290 340 390 440 490
Time (s)
Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR

using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus
time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: WCDMA, Band 4

1.8 —— FCC SAR limit
~— calculated 100s-avg SAR
16
14—
~ 124
(=)
-
=~ 14
EJ
o 08-
<
VN 06 i, AN A
04 :
024 /
0+—L, . , . . . | .
90 140 190 240 290 340 390 440 490
Time (s)
FCC 1gSAR limit 1.6 W/kg
Max 100s-time averaged 1gSAR (green curve) 0.595W/kg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).
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8.3.4GSM1900 (test case 4 in Table 7-2)
Plot No. 4

Test result for test sequence 1:

Conducted Power
Tech: GSM, Band PCS

30
25—
£ [r—
o e
) 20 1=
- | —
2 15
o /
a /
a 10|/
—_
= |
(o) |
5
0

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

— avg. pwr imit corresp. to
FCC SAR limit

—— measurad inst. power

— measured 100s-avg power
requested TX power

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: GSM, Band PCS

08+

SAR (W/kg)

06
04-]

02+

0

Time (s)

90 140 190 240 290 340 390 440 490

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

FCC 1g SAR limit

1.6 W/kg

Max 100s-time averaged 1gSAR (green curve)

0.999W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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Test result for test sequence 2:

Conducted Power
Tech: GSM, Band PCS

30
£
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— 3vg. pwr limit corresp. to
FCC SAR limit

—— measured inst. power

- measured 100s-avg power
requested TX power

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: GSM, Band PCS
1.8+ —— FCC SAR limit
— calculated 100s-avg SAR
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Time (s)
FCC 1gSAR limit 1.6 W/kg
Max 100s-time averaged 1gSAR (green curve) 0.985W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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8.3.5Sub 6 NR n25 (test case5 in Table 7-2)
Plot No. 5

Test result for test sequence 1:

Conducted Power
Tech: NR5G SUBG, Band n25

Output power (dBm)

0- —

— 3vg. pwr limit corrasp. to
FCC SAR limit
— Mmeasured INsSL, power
- measured 100s-avg power
requested TX power

T

T T T T
90 140 190 240 290 340 390 440

Time (s)

480

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: NR5G SUB6, Band n25

18+

— FCC SAR brmit
— calculated 100s-avg SAR

14

SAR (W/kg)

90 140 190 240 280 340 390 440

Time (s)

490

FCC 1g SAR limit

1.6 W/kg

Max 100s-time averaged 1gSAR (green curve)

0.595W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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Test result for test sequence 2:

Conducted Power

Tech: NR5G SUB6, Band n25

Output power (dBm)
>
1
“:_—"u
i

0 T T ' T

a0 140 190 240 290 340 390 440

Time (s)

— &vg. pwr et corresp. to
FOC SAR Bmit

— measwred Inst. power

— measured 100s-avg power
requested TX powear

Above time-averaged conducted Tx power is converted/calculated into time-averaged 1gSAR
using Equation (1a) and plotted below to demonstrate that the time-averaged 1gSAR versus

time does not exceed the FCC limit of 1.6kg for 1gSAR:

SAR
Tech: NR5G SUB6, Band n25

SAR (W/ka)

064

o T T T T T
90 140 190 240 290 340 390 440

Time (s)

— FCC SAR it
w— Calculated 1005-3vQ SAR

FCC 1gSAR limit

1.6 W/kg

Max 100s-time averaged 1gSAR (green curve)

0.597 W/kg

SAR at Plimit (last column in Table 7-2).

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
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8.4 Change in Call Test results (test case 6 in Table 7-2)

This test was measured with UMTS B4, DSI=3, and with callbox requesting maximum power. The call drop
was manually performed when the EUT is transmitting at Preserve level as shown in the plot below (dotted

black region). The measurement setup is shown in Figure 8-1(a) and (c). The detailed test procedure is
described in Section 5.3.2.

Plot No. 6

Call drop test result:

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power kept the same
Preserve level of LUMTS B4 after the call was re-established:

Conducted Power
Tech: WCDMA, Band 4
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FCC SAR limit
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Note: The power level after the change in call kept the same Preserve level of UMTS B4. The conducted power
plot shows expected Tx transition.

F-TP22-03 (Rev.00) Page 520f 100



| |
h’a- FCC ID:A3LSMG781V Report No: HCT-SR-2008-FC008

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

SAR
Tech: WCDMA, Band 4

= FCC SAR limit
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e calculated 100s-avg SAR
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90 140 190 240 290 340 390 440 490
Time (s)

The test result validated the continuity of power limiting in call change scenario.

FCC 1gSAR limit 1.6 Wikg
Max 100s-time averaged 1gSAR (green curve) 0.593W/kg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).

F-TP22-03 (Rev.00) Page 530f 100



| |
h’a- FCC ID:A3LSMG781V Report No: HCT-SR-2008-FC008

8.5 Change in technology/band test results (test case 7 in Table 7-2)

This test was conducted with callbox requesting maximum power, and with technology switch fromLTE B25,
DSI = 3 (Hotspot) to WCDMA B4, DSI =3 (Hotspot)). Following procedure detailed in Section 5.3.3, and using
the measurement setup shown in Figure 8-1(a) the technology/band switch was performed when the EUT is
transmitting at Preserve level as shown in the plot below (dotted black region).

Plot No. 7

Test result for change in technology/band:

Conducted Power
Tech: LTE, Band 25 / Tech: WCDMA, Band 4

30+

—— measured inst. power

25+

T

15 |

10

Output power (dBm)

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

Plot 1: Measured Tx power (dBm) versus time shows that the transmitting power changed from LTE B25, DSI
=3 Preserve level to WCDMA B4, DSI = 3 Preserve level (within 1dB device uncertainty):

Note: As per Part 1 report, Reserve_power_margin = 3dB. Based on Table 7-1, EFS Plimit = 18dBm for LTE
B25 (DSI=3), and EFS Plimit = 18.5 dBm for WCDMA B4 (DSI=3), it can be seen from above plot that the
difference in Preserve (= Plimit — 3dB Reserve_power_margin) power level corresponds to the expected
difference in Plimit levels of 0.5 dB (within 1dB of sub6 radio design related uncertainty). Therefore, the
conducted power plot shows expected transition in Tx power.
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Plot 2: All the time-averaged conducted Tx power measurement results were converted into time- averaged
normalized SAR values using Equation (6a), (6b) and (6c), and plotted below to demonstrate that the
time-averaged normalized SAR versus time does not exceed the normalized FCC limit of 1.0:

Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 25 / Tech: WCDMA, Band 4

1 —— norm. limit
—— norm. 100/100s-avg SAR

0.8

0.6

0.4

Normalized exposure

0.2

0

90 140 190 240 290 340 300 440 490
Time (s)

The test result validated the continuity of power limiting in technology/band switch scenario.

FCC normalized SAR limit 1.0W/kg
Max 100s-time averaged normalized SAR (green curve) 0.461 W/kg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).
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8.6 Change

in antenna switch test results (test case 8 in Table 7-2)

This test was conducted with callbox requesting maximum power, and with antenna switch between
LTE B7, Main Ant 2(100s), DSI = 3 and LTE B25, Main Ant 1(100s), DSI = 3. Following procedure

detailed in Sec

tion 5.3.6, and using the measurement setup shown in Figure 8-1(b) the

tech/band/antenna switch was performed when the EUT is transmitting at Preserve level.

Plot No.8
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8.7 Switch in SAR exposure test results (test case 9 in Table 7-2)

This test was conducted with callbox requesting maximum power, and with the EUT in LTE B12 + Sub6 NR
Band n25 call. Here, LTE B12, DSI = 3 (100s window, EFS Plimit = 24.5.0 dBm, Pmax = 24.5 dBm, measured
Plimit = 24.35 dBm), and Sub6 NR Band n25, DSI = 3 (100s window, Plimit = 18.5dBm in EFS setting, EUT’s
average Pmax = 24.5 dBm, measured Plimit = 19.2 dBm). Following procedure detailed in Section 5.3.7 and
Appendix B.2, and using the measurement setup shown in Figure 6-1(c) since LTE and Sub6 NR are sharing
the same antenna port. The SAR exposure switch measurement is performed with the EUT in various SAR
exposure scenarios, i.e., in SARsub6NR only scenario (t =10s ~125s), SARsu6NR + SARLTE scenario (t
=125s ~ 245s) and SARLTE only scenario (t > 245s).

Plot No.8
LTE and mmW Instantaneous and Time-averaged TX Power
Tech: LTE, Band 12/ Tech: NR5G SUB6, Band n25
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Plot 2: All the conducted Tx power measurement results were converted into time-averaged normalized SAR
values using Equation (7a), (7b) and (7c), and plotted below to demonstrate that the time-averaged normalized
SAR versus time does not exceed the FCC limit of 1 unit. Equation (7a) is used to convert the LTE Tx power of
device to obtain 100s-averaged normalized SAR in LTE B12 as shown in black curve. Similarly, equation (7b)
is used to obtain 100s-averaged normalized SAR in Sub6 NR n25 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 12/ Tech: NR5G SUB6, Band n25

1 — norm.100s5.LTE_12.54R
norm.100s.NR5G_SUBG_n25.5AR
—— total norm. time-avg RF exp
— norm. limit
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Time (s)
FCC normalized total exposure limit 1.0
Max time averaged normalized SAR (green curve) 0.453 Wikg

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).

Plot Notes:

Device starts predominantly in Sub6 NR SAR exposure scenario between 5s and 125s, and in LTE SAR +
Sub6 NR SAR exposure scenario between 125s and 245s, and in predominantly in LTE SAR exposure
scenario after t=245s. Here, Smart Transmit allocates a maximum of 75% of exposure margin (based on 3dB
reserve margin setting) for Sub6 NR. This corresponds to a normalized 1gSAR exposure value = 75% *
0.796W/kg measured SAR at Sub6 NR Plimit / 1.6W/kg limit = 37.3 % device related uncertainty (see orange
curve between 5s~125s). For predominantly LTE SAR exposure scenario, maximum normalized 1gSAR
exposure should correspondto 100% exposure margin = 0.442 W/kg measured SAR at LTE Plimit / 1.6W/kg
limit 27.6 % device related uncertainty (see black curve after t = 245s).

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 + 1dB device uncertainty. In this test, with a
maximum normalized SAR of 0.453 being < 0.79 (= 1.0/1.6 + 1dB device uncertainty), the above test result
validated the continuity of power limiting in SAR exposure switch scenario.
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9. Radiated Power Test Results for mmW Smart Transmit Feature Validation
9.1 Measurement Setup

The Keysight Technologies E7515B UXM callbox is used in this test. The test setup is shown in Figure 9-1a
and the schematic of the setup is shown in Figure 9-1b (see Appendix E : Test setup photo-6 for PD). The UXM
callbox has two RF radio heads to up/down convert IF to mmW frequencies, which in turn are connected to two
horn antennas for V- and H-polarizations for downlink communication. In the uplink, a directional coupler is
used in the path of one of the horn antennas to measure and record radiated power using a Rohde & Schwarz
NR40S power sensor and NRP2 power meter. Note here that the isolation of the directional coupler may not be
sufficient to attenuate the downlink signal from the callbox, which will result in high noise floor masking the
recording of radiated power from EUT. In that case, either lower the downlink signal strength emanating from
the RF radio heads of callbox or add an attenuator between callbox radio heads and directional coupler.
Additionally, note that since the measurements performed in this validation are all relative, measurement of
EUT’s radiated power in one polarization is sufficient. The EUT is placed inside an anechoic chamber with V-
and H-pol horn antennas to establish the radio link as shown in Figure 9-1. The callbox’s LTE port is directly
connected to the EUT’s RF port via a directional coupler to measure the EUT’s conducted Tx power using a
Rohde & Schwarz NR8S power sensor and NRP2 power meter. Additionally, EUT is connected to the PC via
USB connection for sending beam switch command. Care is taken to route the USB cable and RF cable (for
LTE connection) away from the EUT’s mmW antenna modules.

Setup in Figure 9-1 is used for the test scenario 1, 4 and 5 described in Section 4. The test procedures
described in Section 6 are followed. The path losses from the EUT to both the power meters are calibrated and
used as offset in the power meter.

meas.EIRP{1)
_— PC -

\‘qmeas. P)

| GPIB

1
Powar EIRP_mmW
metet

L] L B
}‘ Dirscbonal couplet J", DUT |a |

’

Figure 9-1 mmW NR radiated power measurement setup (see Appendix E for missing figures)

Both the callbox and power meters are connected to the PC using USB cables. Test scripts are custom made
for automation of establishing LTE + mmW call, conducted Tx power recording for LTE and radiated Tx power
recording for mmW. These tests are manually stopped after desired time duration. Test script is programmed
to set LTE Tx power to all-down bits on the callbox immediately after the mmW link is established, and
programmed to set toggle between all-up and all-down bits depending on the transmission scenario being
evaluated. Similarly, test script is also programmed to send beam switch command manually to the EUT via
USB connection. For all the tests, the callbox is set to request maximum Tx power in mmW NR radio from EUT
all the time.

Test configurations for this validation are detailed in Section 7.2. Test procedures are listed in Section 6.3.
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9.2 mmW NR radiated power test results

To demonstrate the compliance, the conducted Tx power of LTE B2 in DSI = 1 (Grip mode) is converted to
1gSAR exposure by applying the corresponding worst-case 1gSAR value at Plimit as reported in Part 1 report
and listed in Table 7-2 of this report.

Similarly, following Step 4 in Section 6.3.1, radiated Tx power of mmW Band n261 for the beams tested is
converted by applying the corresponding worst-case 4cm?PD values measured in HCT lab, and listed in below
Table 9-1. Qualcomm Smart Transmit feature operates based on time-averaged Tx power reported on a per
symbol basis, which is independent of modulation, channel and bandwidth (RBs), therefore the worst-case
4cm?PD was conducted with the EUT in FTM mode, with CW modulation and 100% duty cycle. cDASY6
system verification for power density measurement is provided in Appendix C, and the associated SPEAG
certificates are attached in AppendixD.

Both the worst-case 1gSAR and 4cm?2PD values used in this section are listed in Table 9-1. The measured
EIRP at input.power.limit for the beams tested in this section are also listed in Table 9-1

Table 9-1:
Worst-case 1gSAR, 4cm? avg. PD and EIRP measured at input.power.limit for the selected configurations

Worst-case 1gSAR, 4cm2 avg. PD and EIRP measured at

input.power.limit for the selected configurations

meas. 4cm2PD meas. EIRP at
input.power.limit
Tech Band Antenna Beam ID at input.power.limit input.power.limit
Configuration

(dBm) (W/m2) (dBm)

19 3.6 3.59 Right Side 15.38

mmW NR n261 L 18 4.1 4.3 Right Side 135
1 10 3.66 Right Side 8.71

Measured 1g SAR at Plimit

Tech Band Antenna DsI meas. Plimit (dBm)
at Plimit (W/kg) Configuration

Hotspot,

LTE LTE2 Man 1 3 18.647 0.729 bottom edge, 10 mm
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The 4cm2-averaged PD distributions for the highest PD value per band, as listed in Table 9-1, are plotted
below:

Averaged [4.0 cm?] | Re{S}] (x.y,2.f0) [dB{4.3W/m"2)]
0

Figure 9-2: 4cm2-averaged power density distribution measured atinput.power.limit of 4.1dBm on the Right
surface for n261 beam ID 18
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9.2.1 Maximum Tx power test results for n261(test case 10 in table 7-3)

This test was measured with LTE B2(25) (DSI = 3) and mmW Band n261 Beam ID 19 by following the detailed
test procedure described in Section 6.3.1.

Instantaneous and 100s-averaged conducted LTE Tx power versus time, instantaneous and 4s- averaged
radiated mmW Tx power versus time, time-averaged conducted LTE Tx power limit and time-averaged
radiated mmW Tx power limit:

Plot No. 10
LTE and mmW Instantaneous and Time-averaged TX Power
Tech: LTE, Band 2 / Tech: NR5G MMW, Band n261
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Above time-averaged conducted Tx power for LTE B2(25) and radiated Tx power for mmW NR n261 beam 19
are converted into time-averaged 1gSAR and time-averaged 4cm2PD using Equation (2a) and (2b), which are
divided by FCC 1gSAR limit of 1.6 W/kg and 4cm2PD limit of 10 W/m2, respectively, to obtain normalized
exposures versus time. Below plot shows (a) normalized time-averaged 1gSAR versus time, (b) normalized
time-averaged 4cm2-avg.PD versus time, (c¢) sum of normalized time-averaged 1gSAR and normalized
time-averaged 4cm2- avg.PD:
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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 2 / Tech: NRSG MMW, Band n261

1 - —— norm.100s.SAR

norm.4s.4cm2PD
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30 90 150 210 270 330 390
Time (s)
FCC requirement for total RF exposure (normalized) 1.0
Max total normalized time-averaged RF exposure (green curve) 0.579

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).

Plot notes:

As soon as 5G mmW NR call was established, LTE was placed in all-down bits immediately. Between 0s~120s,
mmW exposure is the dominant contributor. Here, Smart Transmit feature allocates a maximum of 75% for
mmW (based on the 3dB reserve setting in Part 1 report). From Table 9-1, this corresponds to a normalized
4cm?PD exposure value for Beam ID 19 of (75% * 3.59W/m?2)/(10 W/m?2) = 26.93% + 2.1dB device related
uncertainty. (see green/orange curve between 0s~120s). At ~120s time mark, LTE is set to all-up bits, taking
away margin from mmW exposure gradually. Towards the end of test, LTE is the dominant contributor towards
RF exposure, i.e., corresponding normalized 1gSAR exposure value of (100% * 0.729 W/kg)/(1.6 W/kg) =
45.56% + 1dB design related uncertainty. (see black curve approaching this level towards end of the test).

As can be seen, the power limiting enforcement is effective and the total normalized time- averaged RF
exposure does not exceed 1.0. Therefore, Qualcomm® Smart Transmit time averaging feature is validated.
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9.2.2 Switch in SAR vs. PD test results for n261(Test case 11 in table 7-3)

This test was measured with LTE Band 2 (DSI =3) and mmW Band n261 Beam ID 19, by following the detailed
test procedure is described in Section 6.3.2.

Instantaneous and 100s-averaged conducted LTE Tx power versus time, instantaneous and 4s- averaged
radiated mmW Tx power versus time, time-averaged conducted LTE Tx power limit and time-averaged
radiated mmW Tx power limit:

Plot No. 11
LTE and mmW Instantaneous and Time-averaged TX Power
Tech: LTE, Band 2 / Tech: NRSG MMW, Band n261
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From the above plot, it is predominantly instantaneous PD exposure between Os ~ 120s, it is instantaneous
SAR+PD exposure between 120s ~ 160s, it is predominantly instantaneous SAR exposure between 160s ~
200s, and above 200s, it is predominantly instantaneous PD exposure.

Normalized time-averaged exposures for LTE (1gSAR) and mmW (4cm2PD), as well as total normalized
time-averaged exposure versus time:
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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 2 / Tech: NRSG MMW, Band n261
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Max total normalized time-averaged RF exposure (green curve) 0.549

Validated: Max time averaged SAR (green curve) is within 1dB device uncertainty of measured
SAR at Plimit (last column in Table 7-2).

Plot notes:
As soon as 5G mmW NR call was established, LTE was placed in all-down bits immediately. Between 0s~120s,

mmW exposure is the dominant contributor. Here, Smart Transmit feature allocates a maximum of 75% for
mmW (based on 3dB reserve setting in Part 1 report). From Table 9-1, this corresponds to a normalized
4cm?PD exposure value for Beam ID 19 of (75% * 3.59 W/m2)/(10 W/m?2) = 26.93% + 2.1dB device related
uncertainty (see orange/green curve between 0s~120s). At ~120s time mark, LTE is set to all-up bits, taking
away margin from mmW exposure gradually (orange curve for mmW exposure goes down while black curve
for LTE exposure goes up). At ~200s time mark, LTE is set to all-down bits, which results in mmW getting back
RF margin slowly as seen by gradual increase in mmW exposure (orange curve for mmW exposure goes up
while black curve for LTE exposure goes down). The calculated maximum RF exposure from LTE corresponds
to normalized 1gSAR exposure value of (100% * 0.792W/kg)/(1.6 W/kg) = 45.56% + 1dB design related
uncertainty (note that this level will be achieved by green and black curves if LTE remains in all-up bits for
longer time duration which was already demonstrated in maximum Tx power test in Section 10.2.1). Total
normalized time-averaged exposure (green curve) for this test should be within the calculated range between
26.93% + 2.1dB device related uncertainty (only PD exposure) and 45.56% + 1dB design related uncertainty
(only SARexposure).

As can be seen, the power limiting enforcement is effective during transmission when SAR and PD exposures
are switched, and the total normalized time-averaged RF exposure does not exceedl.0. Therefore,
Qualcomm® Smart Transmit time averaging feature is validated.
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9.2.3 Change in Beam test results for n261(Test case 12 in table 7-3)

This test was measured with LTE Band 2 (DSI = 3) and mmW Band n261, with beam switch from Beam ID 18
to Beam ID 1, by following the test procedure is described in Section 6.3.3.

Instantaneous conducted LTE Tx power versus time, instantaneous and 4s-averaged radiated mmW Tx power
versus time, time-averaged radiated mmW Tx power limits for beam 18 and beam 1

Plot No. 12

LTE and mmW Instantaneous and Time-averaged TX Power
Tech: LTE, Band 2 / Tech: NRS5G MMW, Band n261

- LTE inst. conducted power
— mmW inst. radiated power
mmWw 4s-avg. radiated power
—_ mmW avg. radiated power limit
first beam
_. mmW avg. radiated power hirmit
secondbeam

Power (dBm)

-20 ! L T \J T 1
0 40 80 120 160 200

Time (s)

Normalized time-averaged exposures for LTE and mmW (4cm2PD), as well as total normalized time-averaged
exposure versus time:
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Total Normalized Time-averaged RF Exposure
Tech: LTE, Band 2 / Tech: NRSG MMW, Band n261

1 —— norm.100s.5AR

norm.4s.4cm2PD
____ total norm. time-avg. RF

exp

o - — norm. imit

= /. \ BeamSwitch

2 WGl

Q. I ! { i :

> PoY

o i :

v 01 i

= \ :

= ,' !

= o

- \ ’

=} g

= \

O 0‘ T T L} T 1
0 40 80 120 160 200
Time (s)

Plot notes: 5G mmW NR call was established at ~1s time mark and LTE was placed in all-down bits
immediately after 5G mmW NR call was established. For the rest of this test, mmW exposure is the dominant
contributor as LTE is left in all-down bits. Here, Smart Transmit feature allocates a maximum of 75% for mmw
(based on 3dB reserve setting in Part 1 report). From Table 9-1, exposure between 1s ~100s corresponds to a
normalized 4cm2PD exposure value for Beam ID 18 of (75% * 4.3 W/m2)/(10 W/m2) = 32.25% + 2.1dB device
related uncertainty. At ~100s time mark (shown in black dotted ellipse), beam was switched to Beam ID 1. Note
that the input.power.limit for Beam ID 1 is 10.0dBm, (75% * 3.66 W/m2)/(10 W/m2) = 27.45 % + 2.1dB device
related uncertainty

Additionally, during the switch, the ratio between the averaged radiated powers of the two beams (yellow curve)
should correspond to the difference in EIRPs measured at each corresponding input.power.limit for these
beams listed in Table 9-1
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10. Equipment List

Manufacturer Type / Model SIN Calib. Date | Calib.Interval Calib.Due

SPEAG SAM Phantom - N/A N/A N/A

HP SAR System Control PC - N/A N/A N/A

Staubli Robot RX90B L F01/ 5K08A1/ A/ 01 N/A N/A N/A

Staubli Robot Controller CS8Cspeag-TX90 F17/ 59RAA1/ C/ 01 N/A N/A N/A

Staubli Joystick D21142606B 011578 N/A N/A N/A

SPEAG DAE4 869 09/19/2019 Annual 09/19/2020
SPEAG E-Field Probe EUMmWV3 9486 04/14/2020 Annual 04/14/2021
Keysight Technologies | UXM 5G Wireless Test Platform E7515B 05/28/2020 Annual 05/28/2021
R&S 3-PATH DIODE Power Sensor 108076 04/22/2020 Annual 04/22/2021
R&S Power Sensor NRP40S 04/22/2020 Annual 04/22/2021
Narda Directional Coupler 03096 04/14/2020 Annual 04/14/2021
Narda Directional Coupler 03089 04/13/2020 Annual 04/13/2021
Mini-circuits Power Splitter ZN2PD2-63-S+ 04/17/2020 Annual 04/17/2021
SPEAG 5G Verification Source 30 GHz 1011 07/20/2020 Annual 07/20/2021
Agilent Power Meter E4419B MY41291386 10/07/2019 Annual 10/07/2020
Agilent Power Meter N1911A MY45101406 09/10/2019 Annual 09/10/2020
EM POWER Power Amp BBS5K8CAJ 1011 10/08/2019 Annual 10/08/2020
EM POWER Power Amp EG0842-13 1009D/C0028 10/08/2019 Annual 10/08/2020
Agilent Power Sensor N1921A MY55220026 09/06/2019 Annual 09/06/2020
Agilent Power Sensor(H) 8481A MY41090873 10/07/2019 Annual 10/07/2020
SPEAG DAKS 3.5 1038 03/24/2020 Annual 03/24/2021
SPEAG DAKS_VNA R140 0141013 04/06/2020 Annual 04/06/2021
Agilent Directional Bridge 86205A 3140A03878 06/09/2020 Annual 06/09/2021
HP Signal Generator 8664A 3744A02069 10/07/2019 Annual 10/07/2020
Agilent Signal Generator N5182A MY46240807 12/02/2019 Annual 12/02/2020
Agilent MXA Signal Analyzer N9020A MY50510407 10/29/2019 Annual 10/29/2020
R&S freless Communication Test et 15733 05/14/2020 | Annual 05/14/2021
Apitech Attenuator (3dB) 8693B MY39260298 09/18/2019  Annual 09/18/2020
HP Attenuator (20dB) 33340C 18128 03/05/2020 Annual 03/05/2021
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11. Measurement Uncertainties

For PD Measurement

Measurement Uncertainty for CDASY6 mmWave module
f=
a b C d e bxe/d g
Uncertainty Standard
Value Probability Uncertaint
Source of uncertainty distribution Div. ci y Vi
(= dB) (+ dB)
Probe calibration 0.49 N 1 1 0.49 °
Probe correction 0.00 R 1.73 1 0.00 o0
Frequency Response(BW< 1GHz) 0.20 R 1.73 1 0.12 0
Sensor cross coupling 0.00 R 1.73 1 0.00 0
Istropy 0.50 R 1.73 1 0.29 0
Linearity 0.20 R 1.73 1 0.12 0
Probe scattering 0.00 R 1.73 1 0.00 0
Probe positioning offset 0.30 R 1.73 1 0.17 0
Probe positioning Repeatability 0.04 R 1.73 1 0.02 0
Probe spatial Resolution 0.00 R 1.73 1 0.00 0
Field Impedence Dependence 0.00 R 1.73 1 0.00 0
Sensor Mechanical Offset 0.00 R 1.73 1 0.00 0
Amplitude and Phase drift 0.00 R 1.73 1 0.00 0
Amplitude and Phase noise 0.04 R 1.73 1 0.02 ©
Measurement area truncation 0.00 R 1.73 1 0.00 o0
System Detection Limit 0.04 R 1.73 1 0.02 0
Data acquisition 0.03 N 1 1 0.03 0
Field Reconstruction 0.60 R 1.73 1 0.35 0
Forward Transformation 0.00 R 1.73 1 0.00 0
Power density Scailing 0.00 R 1.73 1 0.00 0
Spatial Averaging 0.10 R 1.73 1 0.06 0
Test sample and Environmental Factors
Probe coupling with DUT 0.00 R 1.73 1 0.00 0
Modulation Response 0.40 R 1.73 1 0.23 0
Integration time 0.00 R 1.73 1 0.00 0
Response time 0.00 R 1.73 1 0.00 0
Device holder influence 0.10 R 1.73 1 0.06 0
DUT alignment 0.00 R 1.73 1 0.00 0
RF Ambient Conditions 0.04 R 1.73 1 0.02 0
RF ambient - reflections 0.04 R 1.73 1 0.02 0
Immunity/Secondary Reception 0.00 R 1.73 1 0.00 0
Power Drif of DUT 0.22 R 1.73 1 0.13 o
Combined standard uncertainty (k = 1) RSS 0.76 0
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12. Conclusion

Qualcomm Smart Transmit feature employed in Samsung Mobile phone (FCC ID:A3LSMG781V) has been
validated through the conducted/radiated power measurement (asdemonstrated in Chapters 8 and 10), as well as
SAR and PD measurement (as demonstrated in Chapters 9 and 11).

As demonstrated in this report, the power limiting enforcement is effective and the totalnormalized

time-averaged RF exposure does not exceed 1.0 for all the transmission scenarios described in Section 4.

Therefore, the EUT complies with FCC RF exposure requirement.
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Appendix A: Test Sequences

1. Test sequence is generated based on below parameters of the EUT:
a.Measured maximum power (Pmax)
b. Measured Tx_power_at_SAR_design_target (Piimit)
c. Reserve_power_margin (dB)
Preserve (dBm) = measured Piimit (dBm) — Reserve_power_margin (dB)

d. SAR_time_window (100s for FCC)

2.Test Sequence 1 Waveform:

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

below:

power ve time

1l

~— _5 i

T
nE
2 10t
[nk}
=
i
b A5k
=
- - Plim'rt

201 Preserve
Test sequence 1
| | | 1 1 1 1
a 50 100 150 200 250 300 350

time(sec)

Figure 1 Test sequence 1 waveform
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3.Test Sequence 2 Waveform:

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

Time duration (seconds) dB relative to Piimit Or Preserve

15 Preserve - 2

20 Plimit

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

20 Pmax

15 Plimit

15 Preserve - 5

20 Pmax

10 Preserve - 3

15 Plimit

10 Preserve - 4

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

15 Plimit

10 Preserve - 3

20 Pmax

15 Preserve - 5

15 Plimit

20 Pmax

10 Preserve - 6

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

15 Preserve - 2

Table -1 Test Sequence 2
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The Test Sequence 2 waveform is shown in Figure A-2
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Appendix B:Test Procedures for sub6 NR + LTE Radio

Appendix B provides the test procedures for validating Qualcomm Smart Transmit feature for LTE + Sub6 NR
non-standalone (NSA) mode transmission scenario, where sub-6GHz LTE link acts as an anchor.

B.1 Time-varying Tx power test for sub6 NR in NSA mode

Follows Section 5.2.1 to select test configurations for time-varying test. This test is performed with two
pre-defined test sequences (described in Section 5.1) applied to Sub6 NR (with LTE on all-down bits or low
power for the entire test after establishing the LTE+Sub6 NR call with the callbox). Follow the test procedures
described in Section 5.3.1 to demonstrate the effectiveness of power limiting enforcement and that the time
averaged Tx power of Sub6 NR when converted into 1gSAR values does not exceed the regulatory limit at all
times (see Eqg. (1a) and (1b)). Sub6 NR response to test sequencel and test sequence2 will be similar to other
technologies (say, LTE), and are shown in Sections 8.3.7 and 8.3.8.

B.2 Switch in SAR exposure between LTE vs. Sub6 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 sub6 NR, and SAR from sub6 NR only scenarios, and
ensures total time-averaged RF exposure compliance with FCC limit.
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Test procedure:

1. Measure conducted Tx power corresponding to Plimit for LTE and sub6 NR in selected band. Test condition
to measure conducted Plimit is:

- Establish device in call with the callbox for LTE in desired band. Measure conducted Tx power corresponding
to LTE Plimit 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 Sub6 NR Plimit. If testing LTE+Sub6
NR in non-standalone mode, then establish LTE+Sub6 NR call with callbox and request all down bits for radiol
LTE. In this scenario, with callbox requesting maximum power from Sub6 NR, measured conducted Tx power
corresponds to radio2 Plimit (as radiol LTE is at all-down bits)

2. Set Reserve_power_margin to actual (intended) value with EUT setup for LTE + Sub6 NR call. First,
establish LTE connection in all-up bits with the callbox, and then Sub6 NR connection is added with callbox
requesting UE to transmit at maximum power in Sub6 NR. As soon as the Sub6 NR connection is established,
request all-down bits on LTE link (otherwise, Sub6 NR will not have sufficient RF exposure margin to sustain
the call with LTE in all-up bits). Continue LTE (all-down bits)+Sub6 NR transmission for more than one
time-window duration to test predominantly Sub6 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
Sub6 NR SAR exposure scenario. After at least one more time-window, drop (or request all-down bits) Sub6
NR transmission to test predominantly LTE SAR exposure scenario. Continue the test for at least one more
time-window. Record the conducted Tx powers for both LTE and Sub6 NR for the entire duration of this test.

3. Once the measurement is done, extract instantaneous Tx power versus time for both LTE and Sub6 NR links.
Similar to technology/band switch test in Section 5.3.3, convert the conducted Tx power for both these radios
into 1gSAR value (see Eg. (6a) and (6b)) using corresponding technology/band Plimit measured in Step 1, and
then perform 100s running average to determine time-averaged 1gSAR versus time as illustrated in Figure 3-1.
Note that here it is assumed both radios have Tx frequencies < 3GHz, otherwise, 60s running average should
be performed for radios having Tx frequency between 3GHz and 6GHz.

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
1gSARIlimit of 1.6W/kg.
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Appendix C: Verification plot
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Verification Data (30 GHz)

Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Test Date: 08/18/2020

Plot No.:

Exposure Conditions

Phar_ltom Position, Test Distance Band Group, Frequency [MHz], Channel Conversion Eactor
Section [mm] uiD Number

5G FRONT, 5.55 X:'r']ga“on cw, 30000.0, 30000 1.0

Hardware Setup
Phantom

mmWave - xxxx  Air -

Scans Setup

Scan Type

Grid Extents [mm]
Grid Steps [lambda]
Sensor Surface [mm]
Measurement Results
Scan Type

Date

Avg. Area [cm?]

pStot avg [W/m?]

pSn avg [W/m?]

Epeak [V/m]

Power Drift [dB]

F-TP22-03 (Rev.00)

Medium Probe, Calibration Date

DAE, Calibration Date

EUmMmMWYV4 - SN9486_F1-78GHz, 2020-04-14 DAE4 Sn869, 2019-09-19

5G Scan
60.0 x 60.0
0.25x0.25
5.55

5G Scan

2020-07-14, 00:52

4.00

21.0

20.7

109

-0.04

Averaged [4.0 cm?®] |Re{S} {x,y,7.f0) [dB{21W/m*2)

O
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Appendix D:Calibration document
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FCC ID:A3LSMG781V

Report No: HCT-SR-2008-FC008

Calibration Laboratory of RN
Schmid & Partner SNECk g R L
Englneedng AG % g Servisio svizzero di taratura
pb e e e Swiss Callbration Service

Accredited by the Swiss Accrecitation Servics (SAS)
The Swiss Accreditation Service Is one of the signataries to the EA
Multilatersl Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

mmmmmwmmmmnmmwbmngmawmmduwm

All cafitrations have been

Cafbeation Equipment used (MATE ontical for caltwation)

i the ciosed laboeatory faciiy: enwironment temperature (22 = 31°C and humkiity < 70%.

Primary Standards 0 Cal Daste {Cartificate Na ) Scheduled Caibration
Power meter NRP EN: 104778 01-Agr-20 (No. 217-0310003101) Ape:21

Powes sensar NRP-291 SN: 103244 01-Apr-20 {Na. 217-03100) Aper-24

Power sensar NRP-281 SN: 103245 01-Apr-20 {No. 217-03101) Ape-21

Refersnos 20 dB A SN: CC2552 (20x) 31-Mar-20 (No. 217-03106) Apr2s

Reference Probe ER3OVE SN: 2328 05-Oct-19 (No. ER3-2328_Oct19) Oct:20

DAEA SN: T8 27-D6c-15 (No. DAE4-782_Dec1d) Dac-20

Secondary Standsds (1) Gheck Date {in bouss) -Scheduled Check
Power meter E44198 SN: GB41293674 05-Agr-16 (In fouse chisck Jun-18) I heuss check: Jun-20
Power sensor 44127 SN: MYA 1498087 08-Agr. 16 {in house check Jun-18) In house check: Ju-2
Power nenzor E4412A SN: 000110210 05-Agr-16 (in house chick Jun-18) I houss check: Jun-2
RF generator HP 8648C SN: US3642001700 04-Aug-94 (in house check Jun-18) In housa check: Jun-20
N Analyzer HP B7S3E | -SN: US37300585 18-Cct-01 {in house chack Oct-14) In heusa check: Oct-20

Function

Calitwated ty Lsbiore
Appraved by:

This calibration cortificate shall not ba reprocduced except in ful without written aopraval of the labaratary.

Certificate No: EUmmWV4-9486_Ape20
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Calibration Laboratory of AU Schwelznrischer Kalib

Schmid & Partner % S ot ieae e
Engineering AG N Servizio svizzero dl taratura

Zoughausstrasse 43, 8004 Zunich, Switzerland f,,‘,'ﬁ"‘\\? 8 i Cilbraints Seridde

Accreditad by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA

Multilateral Agreament for the recognition of calibration certificates

Glossary:

NORMx.y,z sensitvity in free space

DCP diode compression point

CF crest factor (1/duty_cycie) of the RF signal

ABCD modulation dependent linearization parameters

Polarization o  rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis {at measurement center),

Le, 8 =0 s normal to probe axis

Connector Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Sensor Angles sensor deviation from the probe axis, used to calculate the field orlentation and polarization

k is the wave propagation direction

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, “IEEE Standard for cafibration of electromagnetic field sensors and probes, excluding

antennas, from 9 kHz to 40 GHz", December 2005

Methods Applied and Interpretation of Parameters:

NORMx,y,2: Assessed for E-field polarization & = 0 for XY sensars and § = 90 for Z sensor (f < 900 MHz in
TEM-cell I > 1800 MHz: R22 waveguide). For frequencies > & GHz, the far field in front of waveguide homn
antennas is measured for a set of frequencies in various waveguide bands up to 110 GHz

DCPx,y.z: DCP are numernical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

The frequency sensor model parameters are determined peior to callbration based on a frequency sweep
(sensor model involving resistors R, R,, inductance L and capacitors C, C,).

Ax.y.z; Bx,y,z; Cx,y,z; Dx,y,z; VRx.y.z: A, B, C, D are numericat linearization parameters assessed based on
the data of power sweep for specific moedulation signal, The parameters do not depend on frequency nar
media. VR is the maximum callbeation range expressed in RMS voltage across the diode.

Sensor Offset: The sensor offset correspands to the mechanical from the probe tip (on probe axis), No
tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Equivalent Sensor Angle: The two probe sensors are mounted in the same plane at diferent angles, The
angles are assessed using the information gained by determining the NORMx (no uncertainty required),

Spherical isotropy (30 deviation from isotrapy): in a locally homogeneaus field realized using an open
waveguide / homn setup,

Centificate No: EUmMm\WVA-0488_Apr20 Page 2 of 14
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EUmmWVA - SN: 0486 April 14, 2020

DASY - Parameters of Probe: EUmmWV4 - SN:9486

Basic Calibration Parameters
Sensor X Sensor Y Unc (k=2)

Norm (uV/(Vim)*) 0.02160 0.02393 +101%
DCP (mV)" 103.0 115.0
Equivalent Sensor Angle -59.8 343

Calibration results for Frequency Response (750 MHz - 110 GHz)
Frequency | Target E-Field Deviation Sensor X Deviation Sensor Y Unc (k=2)
GHz Vim 4B d8 d8
0.75 772 -0.06 -0.04 +0.43 0B
1.8 140.4 0.10 0.10 2043 d8
2 133.0 0.04 0.10 +0.43 d8
22 124.8 0.02 0.03 =043 d8
25 123.0 -0.05 -0.05 +0.43 d8
35 256.2 0.18 0.07 +0.43 dB
3.7 2498 0.25 013 +0.43 d8
5.6 41.8 -0.12 0.08 +0.98 d8
8 48.4 -0.38 -0.31 =0.98 dB8
10 544 -0.03 0.02 +0.98 d8
15 715 0.48 -0.32 +0.98 dB8
18 85.3 0.00 0.24 +0.98 dB
26.6 96.9 0.28 0.17 +0.98 d8
30 92.6 0.10 0.10 +0.98 dB
35 93.7 -0.04 0.02 +0.98 dB
40 91.5 -0.51 -0.44 + 0,98 dB
50 19.6 -0.56 -0.49 +0.98 dB
55 224 0.24 0.14 +0.98 dB
60 23.0 0.01 -0.01 +0.98 dB
85 274 -0.21 0.04 +0.98 dB
70 23.9 0.15 0.08 + 0.98 dB
75 20.0 0.10 0.12 +0.98 dB
75 148 -0.03 -0.06 +0.98 dB
80 225 0.02 0.21 + 0.98 dB
85 228 -0.03 -0.05 + 0,98 dB
20 238 0.04 0.06 + 0.98 dB
a2 239 -0.06 0.18 +0.98 dB
95 20.5 -0.24 -0.25 +0.98 dB
a7 24.4 0.04 -0.07 +0.98 dB
100 226 0.04 -0.03 +0.98 dB
105 22.7 0.00 0.04 +0.98 dB
110 19.7 0.02 0.12 +0.98 dB
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,

" Numerical pax il y ot requited

thmﬂumn daviation from Inear fesponse applying raciangular distibution and is sxpeessad for the square of the

val
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EUmMmAVY4 - SN: 9488 April 14, 2020
DASY - Parameters of Probe: EUmmWV4 - SN:9486
Callbratlon Results for Modulation Response
Communication System Name A B c D VR Max Max
dB | dBuuV 4B mv dov. Unc®
(k=2)
) cw X | _000 | 000 100 | 00D | 1080 | £33% | 247 %
Y | 000 | 000 1.00 0.5
10352- | Pulse Waveform (200Hz, 10%) X | 220 | 60.00 | 1288 | 1000 | 60 | 214% | z86%
AAA Y | 18t | 6000 | 14.09 6.0
10353. | Pulse Waveform (200Hz, 20%) X_| 1200 | 7800 | 17.00 | 689 120 | t09% | +96%
AAA Y 1.17 50.00 13189 120
10354- | Pulse Wavaform (200Hz, 40%) X | 075 | 600D | 1084 | 398 | 230 | +10% | £98%
AAA Y | 068 | 6000 | 1211 23.0
10355- | Pulse Waveform (200Hz, 60%) X | 048 | ®0.00 | 991 222 | 210 | x0.7% | =96 %
AAA Y | 045 | 6000 | 11.19 270
10387- | QPSK Wavefonn, 1 MHz X | 090 | 6000 | 1088 | 100 | 220 | +21% | 296 %
ASN Y 0.97 60.00 11.51 220
10388 | QPSK Wavetorm, 10 MHz X | 125 | 6000 | 1160 | 000 | 220 | +08% | 298%
AA Y | 122 | 6000 | 1177 22.0
10396- | 64-0AM Waveform, 100 kHz X | 193 | 6000 | 1357 | 301 70 | +07% | 206%
ARA Y | 199 | 6026 | 1370 17.0
10399- | 64-0AM Wavelorm, 40 MHz X | 241 | 6000 | 12156 | 000 190 | +07% | 296 %
AAA Y | 200 | 6000 | 1233 19.0
10414- | WLAN CCDF, 64-QAM, 40MHz X| 315 | 60.00 | 1262 | 0.00 120 | +08% | +96%
AAA Y | 299 | 6000 | 12.77 12.0
Note: For details on all calibrated UID parameters see Appendix
Calibration Results for Linearity Response
Frequency | Target E-Field Deviation Sensor X dB Devistion Sensor Y dB Unc (k=2)
GHz Vim dB
09 50.0 -0.04 0.04 +0.2d8
0.9 100.0 -0.07 -0.04 =0.2dB
08 500.0 0.02 0.01 £0.2d8
0.9 1000.0 0.04 0.01 =0.2dB
09 1500.0 0.03 0.01 +0.2dB
0.9 2000.0 -0.02 -0.01 +0.2dB
Sensor Frequency Model Parameters (750 MHz — 78 GHz)
Sensor X Sensor Y
R (Q) 40,73 44.58
R, () 95,08 90.81
L (nH) 0.04151 0.04075
C (pF) 0.2157 0.2793
G (pF) 0.1205 0.1171
Sensor Frequency Model Parameters (55 GHz - 110 GHz)
Sensor X Sensor Y
R{0D) 28.15 3453
R, (Q) 99,60 95.35
L (nH} 0.03606 0.03061
C (pF) 0.1583 0.2541
C, (pF) 0.1349 0.1315
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DASY - Parameters of Probe: EUmmWV4 - SN:9486

Sensor Model Parameters

c1 | c2 a T T2 T3 T4 T5 T6
fF fF ) 8 ms.V?* | msV"' ms v v
X 26.5 197.75 3520 0.92 342 | 498 0.00 1.13 1.01
Y 325 226.76 31.53 0.92 3.28 5.00 0.00 1.35 1.01
Other Probe Parameters
Sensor Arrangement Rectangutar
Connector Angée () = 96.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 320 mm
Probe Body Diameter 8 mm
Tip Length 23 mm
Tip Diameter B.0 mm
Probe Tip to Sensor X Calibyration Point 1.5 mm
Probe Tip to Sensor Y Calibration Point 1.5 mm
Centificate No: EUmeWV4-9466 Apr20 Page 5 of 18
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Deviation from Isotropy in Air
f =30, 60 GHz

30 GHr: 30 isotropy, Efield parallel to probe axis

Ervor (8]

100000 B000-000 B080-040 040020 W-020200 |
20000 B0JDLA0 OO0 BOMON WOROL0D

60 GHz: 30 isotropy, ESeld parnlisl 1o probe axis

Error [@B)]

810008 W08 »UH‘) W050-040 040220 ®-020-000
Q000030 W00 SN40080 WONIH WO20.120

Probe isotropy for Eue: probe rotated ¢ = 0* to 360", tilted from fiald propagation direction &
Parallel to the field propagation (y =0° - 80%) at 30 GHz: dewviation within + 0.33 dB
Parallel to the field propagation (i =0* - 90%) at 60 GHz: deviation within £ 0.42 dB
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Appendix: Modulation Calibration Parameters
uip Rev | Communication System Name Group PAR Unc®
{dB) {k=2)
N oW CcwW 000 | 247 %
10010 | CAA | SAR Vaidabon (Square, 100ms, 10ms} Test 1000 | 296%
10011 | CAB | UMTS-FDO (WCOMA) o WCDMA 201 | 296%
10612 | CAB | IEEE 802.11b WIFI 2.4 GHz (DSSS, 1 Mops) WLAN 187 | 296%
10013 | CAB | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFOM, 6 Mbgs)_ WLAN 046 | =969
10021 | DAC D (TOWA, GMSK) GSM 939 | £96%
10023 | DAC | GPRS-FDO (TDOMA. GMSK, TN 0) GSM 657 | *96%
10024 | DAC | GPRS-FDO (TOMA. GMSK, TN 0-1) GS 656_| *B6%
10025 | DAC | EDGE-FDD EPSK, TN 0) GaM 1262 | +96%
10026 | DAC | EDGEFDO (TDMA, EPSK, TN 0-1) GSM 955 | t0B%
10027 | DAC | GPRS-FDOD (TOMA, GMSX, TN 0-1-2) GSW 480 | £086%
10028 | DAC | GPRSFDD (TOMA, GMSK, TN 0-1-2-3) GSM 355 | +06%
10028 | DAC D (TOMA. BPSK, TN 0-1-2) GSM 776 | £96%
10030 | CAA_| IEEE 802.15.1 Biuetooth (GFSK. DH1) Bivatooth 530 | +96% |
10031 CAA | IEEE 802,151 Blusiooth (GESK, DIH3) Blustooth 167 | +98%
10032 | CAA | IEEE 802.15 1 Bluetooth (GFSK, DHS) Blualooth 118 | +06% |
10033 | CAA | IEEE B02.15.1 Bluelodl """'_‘L—“'m PNA-DOPSK, DFIT) Bluatooth 774_| +06% |
10034 | CAA E—-—-—_—_!EE 502.15.1 Bluetooth (PU4-DQPSK, OH3) Blustooth 453 | +08%
10035 | CAA | IEEE 802,15, 1 Bieioolh SK, DHS) Bivatooth 363 | ¥66%
10036 | CAA | IEEE B02.15.1 Blustcolh (B-DPSK. DH1J Bluslooth 801 | +96% |
10037 | CAA | IEEE B02.15 1 Blustooth (8-DPSK, DH3 Bl 477 | +86%
10038 | CAA | IEEE 802.15.1 Mn{iﬁ%—'{ms B 310 | +66%
10035 | CAB | GO {(1%RTT, RC1) 457 | +96%
10042 | CAB | IS-541S-136 FDD (TOMAFOM, Pi/4-DQPSK, Halfrale) ANPS 778 | +96%
10044 | CAA | ISB1EIATIA-S53 FOD (FOMA, FM) AMPS 000 | +96%
10048 | CAA [TDO. TOMAFDM, GFSK, Full Siot, 24) DECT 1380 | +96% |
10049 | CAA | DECT (TDO. TOMA/FDM, GFSK, Doubie Sit, 1 DECT 10.78 | +9.6 %
10056 | CAA | UMTS-TOD (TD-SCOMA, 1.26 Maps) TO-SCOMA 1101 | £+96%
10058 DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM 652 | +56%
10050 | CAB | IEEE B02.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WUAN 212 | $96%
10060 | GAB | IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.5 Mbos) WLAN 283 | 196%
10061 | GAB | IEEE 802.11b WiFi 2.4 Gz (DSSS, 11 Maps) WLAN 360 | +96% |
10062 | CAC | IEEE 802,11a/h Wiri 5 GHz (OFDM, 6 Mbps) WUAN 868 | 496%
10063 | GAC A1alh WiFi 5 GHz (OFDM, 9 Mbps) WLAN 63 | 96 %
10064 | CAC | IEEE B02.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 3.09 | +9.6% |
10065 | CAC | FEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WIAN 900 | $96%
10066 | CAC | IEEE BO2.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 938 | $+96% |
10067 | GAC | IEEE 8021 1aih WiF) & GHz (OF DM, 36 Mops) WLAN 1012 | +96%
10068 | GAC V1a/h Wiri 5 GHz (OFDM, 48 Mbps) WLAN 1024 | 296 %
10060 | CAC | IEEE 802 11a/h WiF1 5 GHz [OFDM, 54 Mbps). WLAN 10.56_| +96 % |
10071 | CAB | IEEE BO2.11g WiFI 2.4 GHz (DSSS/OFDM, @ Mbpa) WLAN 383 | +96%
10072 | CAB | IEEE 802,11 WiFi 2.4 GHz (DSSSIOFDM, 12 Mbps) WLAN 362 | +906%
10073 | GAB | IEEE B02.11g WiFi 2.4 GHz (DSSSIOFDM, 18 Mops) WLAN )94 | +66% |
10074 | CAB | IEEE B02 110 WIF) 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | 296 %
10075 | CAB_| IEEE m"’mng iFi 2.4 GHz (DSSS/OFDM, 26 Mbpa) WLAN 1077 | +96%
10076 | CAB | IEEE B02.110 WiFi 2.4 GHz (DSSS/OFDM, 48 Mops) WLAN 1004 | +96% |
10077 | CAB_| IEEE B02.11g WiFi 2.4 GHz , 54 Mbps) WLAN 1100 | 296 %
10081 | GAS | GOMAZ0OD (1XRTT, RC3 COMAZ000 397 | +96%
10082 | CAB rs-‘—}'u /15136 FDD (TDMAFOM, PU4-DOPSK, Fullrate) | AMPS 477 | 96 % |
10080 | DAC | GPRE-FDD GMSK, TN 0-a) GSM 656 | 496 %
10097 | GAB | UMTS-FOD (HSOPA) WCOMA 388 | +96%

1 CA8 | UNMTSFDD (HSUPA, Subtest 2) WCOMA 398 | +96% |
(10085 | DAC | EDGE-FOD (TDMA, 8PSK, TN 04) GSM 955 | +96% |
10100 | GAE | LTE-FDD 100% RB, 20 MHz, OPSK) LTE-FDD 567 | +96%
10101 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM LTE-FDD 42 | +96%
10102 | CAE | LTE-FDD (SG-F 100% RB, 20 M m)— ) LTE-FDD 80 | £96% |

10103 | CAG | LTE-TOD &F%_tm“ﬁs' , 20 MHz, Q LTE-TDD 929 | 296 %
10104 | CAG | LTE-TDD (SC-FDMA, 100% R8. 20 MHz, 16-QAM) LTE-TDD 997 | 96 %
10105 | CAG | LTE.TDD (SC-FOMA, 100% RB, 20 MHz, 64-GAN) LTE-TOD 10.01 | +96% |
10108 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, OPSK) LTE-FOD 580 | +96%
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10108 | CAG | LTE-FDD [SC-FOMA, 100% RS, 10 MHz, 16-GAM) LTE-FDD 643 | 196%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, “OPSK) LTE-FDD 575 | £66%
10111 | GAG | LTE-FDD (SC-FDMA, 100% AB, § MHz, 16-QAM LTE-FOD 544 | £96 %
10112 | CAG | LTE+DD _.G(m@_' 100% RS, 10 Mz, 63-0AM]) LTE-FDD 659 | 296% |
10113 | CAG | LTEFDO (SC-FDMA, 100% RB, 5 MHz, 64-QAM LTE-FDD 62 | +96%
10114 | CAC | IEEE 802 11n Wﬁp’*ﬁf WLAN 810 | +96%
10115 [ CAC | IEEE BOZ 11n (HT Graenfiakd, 81 Mbps, 16-GAM) LAN 846 | +96%
10116 | CAC | IEEE B02 110 (HT Greenfieid, 135 Mbps., B4-0AM) WLAN 15 | 296%
10117 CAC | IEEE 802 11n (HT Mixed, 13.6 Mbps, BPSK) WLAN 07 | 296%
10118 | CAC | IEEE 802.11n (HT Mixed, 81 Mbps, 16-0AM) WLAN 50 | £9.6 %
10118 | CAC | IEEE 802.11n (HT Mixad, 135 Mbps, 63-QAM) WLAN 813 | +96%
10140 | CAE | LTE-FDO (SC-FDMA, 100% RB, 15 MHz. 16-0AM) LTE-FDD 649 | £08 %
10141 | CAE | LTEFDO {SC-FOMA, 100% RB. 15 MHz. B4-QAM) LTE.FDD 653 | 206 %
10132 | CAE "L?E_‘E%Sm_ DO (SC-FOMA. 100% RB, 3 MRz, QPSEK) LTE-FDD 573 | 296%
10143 | CAE | LTEFDD( 100% RB, 3 MHz, 16-QAM) LTE-FDD 635 | 206%
10144 | CAE | LTE-FDO (SC-FDMA, 100% RB, 3 MHz, 64-CAM) LTE-FDD 665 | £96%
10185 | CAF | LTE-FDO (SC-FONMA, 100% RB, 1.4 MHz, GPSK) LTE-FDD 576 | 296 %
10146 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz. 16-GAM) LTEFDO 641 | 0.6 %
10147 | CAF_| LTE-FDO (SC-FOMA, 100% RB. 1.4 Mz, 63-QAM) LTEFDD 672 | 206 % |
10148 | CAE | LTE-FDD (SC-FDMA_50% RS, 20 MHz, 16-OAM) LTE+DD 642 | 29687%
10150 | CAE | LTE-FDD (SC-FDMA. 50% H8, 20 MHz, 64-QAM) LTE-FDD 860 | +06% |
10151 | GAG | LTE-TOD (SC-FOMA, 50% RS, 20 MHz, QPSK) LTE-TDO 928 | +06%
10152 | CAG u?"“‘('mo (SC-FOMA. 50% RB, 20 Mz, 16-GA) LTE-T0D 992 | 296 %
10153 | CAG | LTE-TOD (SC-FDMA, 50% RS, 20 MHz. 64-QAM) LTE-TOO 1005 | £6.6%
10154 | CAG | LTE-FDD (SC-FOMA. 50% RS, 10 MHz. QPSK) LTE-FDO 575 | 06 % |
10156 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 Mz, 16-0AM) LTEFDO 543 | +96 %

(10156 | CAG | LTE-FOD (SC-FDMA, %0% RS, 5 MHz, OPSK) LTEFDO 579 | +96%
10157 | CAG | L i 50% RB, 5 MHz, 16-QAM) LTEFDO 49 | +96% |

10158 | CAG | LTE-FOD (SC-FOMA, B0% RB, 10 MHz, 64-GAM) LTEFDO 62 | £0.6 %
10158 | CAG | LYE-FDD (SC-FOMA 0% 1B, 5 MHZ, 64-QAM) LTEFDO 56 | £96%
10160 | CAE | L SC-FOMA, 50% RS, 15 MHz, QPSK) LTEFDO B2 | +96%
10161 | CAE_| LTE-FDD (SC-FOMA, 50% BB, 15 MHz, 16-QAM) LTEFDO 643 | +0.6 %
10162 | CAE | LTE.FDD (SC-FOMA. 50% RB, 15 Mz, B4-OAM) LTEFDO 658 | £906%
10166 | CAF | LTE-FDD (SC-FOMA. 50% R8, 1.4 MHz, LTE-FDD 46 | ¥06% |
10167 | CAF us-mo—_i_(som_ 50% RB, 1.4 MHz, l%ﬁ)_— LTEFDD 21 | $96%
10168 | CAF | LTE-FDO ( RB, 1.4 MHz, 64-QAM) LTEFDD 79 | £96%
10168 | CAE | LTE-FDD (SC-FOMA._ 1 RB, 20 MHz, QPSK) LTE-FDO S73 | +96% |
10170 | CAE | LTEFDO (SC-FOMA, 1 RB, 20 MHz, 16-0AM) LTEFDD 652 | +06 %
10171 | AAE | LTE-FOD (SC-FOMA, 1 B, 20 MHz, 64-QAM) LTE-FDO 649 | £96%
10172 | CAG | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 921 | +96 %
10173 | CAG | LTE.TOD (SC-FOMA. 1 RB, 20 MHz, 16-GAM) LTE-TDO 948 | +06% |
10174 | GAG | LTE-TDO (SC-FOMA. 1 RB, 20 MHz, B4-QAM) LTE-TDO 1025 | +9.6 %
10175 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, QPSK) LTEFD0 572 | +96% |
10176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz2, 16-QAM) LTEFDO 52 | +06%
10177 | GAI_| LTE-FDO (SC-FOMA, 1 RB, 5 MMz, OPSK) LTEFDD 73 | +6.6% |

[ 10178 | CAG | LTE-FDO (SC-FOMA. 1 RB, 5 MHz,_16-GAM) LTE-FDO 52 | £06 % |
10179 | CAG | LTE-FDO (SC-FOMA, 1 RB, 10 MHz, 64-QAM) LTEFDD 650 | +96% |
10180 | CAG LTE#_LSOFDM& 1RB, 5 MHz. 64-QAM) LTefoo0 50 | +96%
10181 | CAE | LTEFUO (SC-FDMA, 1 RB, 15 MHz, QPSK) LTEFDO 72 | 0.6 %
10182 | CAE _—JﬁMALTE-FDO( 1RB. 15 MHz, 16-QAM) LTEFDO 652 | £9.6 4
10183 | AAD | LTE-FDO (SC-FDMA. 1 RB, 15 MHz, 64-QAM) LTEFDD 550 | +06 %
10184 | CAE | L i 1 RB, 3 MHz. QPSK) LTEFDO 573 | +06 %
10185 | CAE | LTE-FDD (SCFDMA, 1 RE, 3 MHz, 16-0AM)] LTEFOD 3.51 | £9.6 %
10186 | AAE | LTE-FDD (SCFOMA, 1 RB, 3 MHz. B4-GA) LTEFDO 550 | 06 % |
10187 | GAF | LTE-FDO {SC-FOMA, 1 RB, 14 MHz, ops%g LTEFDD 73 | £06% |
10188 | GAF | LTEFDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM] LTEFDO 52 | 06 %
10189 | AAF | LTE-FDO (SCFDMA, 1 RB. 1.4 MHz, BA-QAM) LTEFDD 50 | 266%
10183 | CAC | IEEE 802 {1n (M1 Greenficsd, 6.4 Mbps, BPSK) WLAN 08 | +06%
10188 | CAC | |EEE 802.11n (HT Greenfiesd, 39 Mbps, 16-QAM) WLAN 12 | 96 %
10196 | CAC | IEEE 802.11n (HT Greenfieid, 65 Mbps, B3-QAM) WLAN 21 | £6.6 % |
10186 | CAC | IEEE 802 11n (MT Mixed, 5.5 Mbps, BPSK) WLAN B10_| +96%
10187 | CAC | IEEE 802 11n (HY Mixed, 39 Mbps, 16-GAM) WLAN 813 | =06 %
10108 | GAC | IEEE BOZ 11n (HT Mixed, 65 Mbps, 64-GAM) WLAN 827 | +06%
10218 | GAC | IEEE B0Z.11n (HT Mixed. 7.2 Mbps, BPSK) WLAN 803 | +96%
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(10220 | CAC | IEEE BOZ 11n (HT Mixed. 43.3 MEps, 16-0AM) WLAN 813 [196%
10221 | CAC | IEEE 802 11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN B27 | +96%
| 10222 | CAC | IEEE 802.11n (HT Mixed, 15 Mbps. BPSK) WLAN BO6 | +96%
10223 | CAC | IEEE 802 11n (HT Mixed, 80 Mbps, 1 WLAN 548 | 496%
10224 | CAC | IEEE BO2 11n (HT Mixod, 150 Mops, 54-QAM) WLAN B 08| 96 %
10225 | CAB Ms-_%?l(%&_'ﬁfaﬂ WCDMA 597 | $96 % |
10228 | CAB | LTE- A, 1RB, 1.4 MHz, 16-GAM) LTE-TDD 949 | 196%
10227 | CAB | LTE-TDO (SCFOMA, 1 RB, 14 MHz, 64-GAM) LTE-TDD 1026 | 206% |
10228 | CAB | LTE-TDO (SC-FOMA, 1 RB. 1.4 MHz, OPSK) TE-TOD 922 | =96%
10228 | CAD | LTE-TDO (SCFOMA 1 RB_3 MHz_16-GAM] LTE-TOD 948 | 296 % |
¢ CAD | LTE-TDO {SC-FOMA, 1 RB, 3 MHz. 64-GAM) LTE-TOD 1025 | 296 %
10231 | CAD | LTE-TOD (SC-FOMA, 1 RB. 3 MHz. QPSK) LTETDD 918 | +96%
10232 | CAG | LTE-TDO (SC-FOMA_1RB, 5 MHz, 16-QAM) LTE-TOD 948 | +96%
10233 | CAG | LTE-TDO (SC-FUMA, 1 RB, 5 MH2. 64-GAM) LTE-TDD 1025 | +06%
10234 | CAG | LTE-TOD (SC-TOMA. 1 RB, 5 MHz. OPSK) TET00 821 | 20,6 %
| 10235 | CAG | LTE-TDO (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDO 948 | +06%
10236 | CAG | LTE-TDO (SC-FOMA, 1 RB, 10 MHz, 64-QAM) LTE-TDOD 1025 | 0.6 %
10237 | CAG | LTE-TOD (SC-FOMA, 1 RB, 10 MHz, QPSF LTETDO 821 | £96%
10238 | CAF_| LTE-TDD( A1 RB, 15 MHz, 16-QAM) LTE-TOO 948 | £96%
10239 | CAF | LTE-TDD (SC-FOMA_ 1 RB, 15 MHz, 64-QAM) LTE-TDD 1025 | +06%
10240 | CAF | LTE-TDO (SC-FOMA, 1 B, 15 MHz, QPSK) _ LTE-TOO 921 | +96%
(10241 | CAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 16-0AM) LTE-TDO 982 | +D6%
10242 | CAB | LTE-TDD (sc-:% 0% RS, 1.4 MHz, 64-QAM) LTETDO 586 | t96%
10243 | CAB | LTE-TOO{ 50% 18, 1.4 MHz, OPSK) LTE-TOO 9456 | £06%
10244 | CAD | LTE-TDD (SC-FOMA, 50% R, 3 MHz. 16-GAM) LTETDO 1006 | 296 % |
10245 | CAD_| LTE-TDD (SC-FDMA. 50% R, 3 MHz. £4-0AM) LTE-TDO 1006 | £96%
| 10246 | CAD | LTE-TDO (SCOMA, 50% RS, 3 MHz, QPSK) LTE-TDD 930 | 206%
10247 | CAG | LTE.TDD (SC-FOMA, 50% RB, 5 MHz. 16-QAM) LTE-TDD 691 | £08%
10248 | CAG | LTE-TDO (SC-FOMA. 50% RS, 5 MHz, 84-QAM) LTE-TOD 1009 | £0.8 %
10243 | CAG | LTE-TDD (SC-FOMA, 50% RS, 5 MHz, GPSK) LTE-TDD 920 | +96% |
(10250 | CAG | LTE-TDO (SC-FOM RSB, 10 MHz, 16-QAM) LTE-TDD 981 | =86%
10251 | CAG | LTE-TDOY RB, 10 MHz, 84-QAM) LTE-TOO 1017 | £06%
10252 | CAG | LTE-TDO (SCFOMA, 50% RB, 10 MHz, QPSK) LTE-TDD 524 | £96% |
10255 | CAF | LTE-TDO (SC-FOMA, 50% R, 15 MHz, 16-GAM) LTE.TDD 000 | =06%
1025¢ | CAF | LTe-TDD ﬁ‘:v’ﬁ'u_‘\'&.ﬁiﬁ 15 MHz, 64-0AM) LTE-TDD 1014 | 296 %
10285 | CAF LTE-T!EI)_SWA,_( 50% RB, 15 MHz, QPSK) LTE-TDD 820 | £06%
10258__| CAB_| LTE-TDD ;fomn?m, 100% RB, 1.4 Mz, 16-QAM) LTE-TDD 096 | +06%
10257 | CAB | LTE-TDD{ . 100% RB, 1.4 MHz, 64-QAM) LTE-TDD 1008 | 206 %
10258 | CAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, OPSK) LTE-TOD 934 | +5.6%
10258 | CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 16-QAM) LTE-TDD 098 | +06%
10260 | GAD | LTE-TDD (5! . 100% 1B, 3 MHz, 54-QAM) LTE-TOD 87 | =86%
10261 | CAD | LTE-TDD (SC-FDMA, 100% RS, 3 MHz, QPSK, LTE-TDD 24 | $96% |
10262 | CAG | LTE-TDD (SC-FDMA, 100% Rb, 5 MHz, '1'%‘4{33_ LTE-TDD 983 | 296%
10263 | CAG | LTE-TDD {SC-FDMA, 100% HB, 5 MHz, 84-GAM) LTETDD 1016 | 296 %
10264 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, GPSK) LTE-TOD 923 | 296%
10265 | CAG | LTE-TOI DMA, 1D0% RB, 10 MHz. 16-GAM) LTE-TDD 092 | 206%
10266 | CAG | LTE-TDD (SC-FOMA, 100% RS, 10 Mz, 64-QAM) LTE-TOD 1007 | 296%
10267 | CAG | LTE-TDD (SC-FOMA, 100% Rb, 10 Mz, QPSK) LTE-TDD 930 | $96%
10268 | GAF | LTE-TDD (SC-FDMA, 100% RS, 15 MHz, 16-0AM) LTE-TDD 1006 | +96%
10268 | CAF | LTE-TDD (SC- 100% RB, 15 MHz, 64-QAM) LTE-TOD 1013 [ 498 %
10270 | CAF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, OPSK) LTETDD 958 | +06%
10274__| CAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rell 10 WCDMA 487 | 196'%
10275 | CAB | UMTS-FOD (HSUPA, Subtest 5, 3GPF RelB.4 WCDMA 396 | +96%
10277 | GAA GPSK| PHS 1181 | 296% |
10278 | CAA | PHS (QPSK, BW E84MHz, RollcH 0.5) PHS. 1181 | 396 % |
10279 | CAA | PHS (QPSK, BW E84MHz, RolloH 0.39) PHS 1218 | 296 %
10290 | AAB | COMA2000. RC1, 5055, Full Rata COMAZ000 391_| £96%
10291 | AAB | COMA2000. RC3, SOS5, Full Rate COMA2000 346_| +956
10292 | AAB | COMAZ00D, RC3. S032, Full Rate COMAZ000 339 | 496% |
10293 | AAB | COMAZ000, RC3, SO3, Full Rate CDMA2000 350 | 496%
10295 | AAB | COMA2000. RCY, 503, 1/8th Rate 25 Ir COMAZ000 1249 | +96% |
10297 | AAD | LTE-FDD (SC-FOMA, 50% RB, 20 MHz. OPSK) LTE-FDD 581 | 96 %
10298 | AAD | LTE-FDD (SC-FOMA, 50% RE, 3 MHz, GPSK) LTE-FDD 572 | $96%
10236 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 hHz, 16-QAM) LTE-FOD 635 | +06%
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10 AAD | LTE-FDD (SC-FDMA_50% RB, 3 MHz, 64-QAM) LTEFDO 660 | =98 % |
10301 | AAA_| IEEE 802,160 WIMAX (2918, 5ms, 10MHz GPSK, PUSG) WIMAX 1203 | £96%
10302 | AAA | IEEE 802,160 WIMAX (20.18, Sma, 10MHz, OPSK, PUSC, 3CTRL) | WIMAX 257 | 296 %
10303 | AAA | IEEE B02.16e WIMAX (31:15, 5ms, 10MHZ, BAQAM. PUSC) WIMAX 252 | 96%
10304 | AAA | IEEE 802,168 WIMAX (2918, 5ma, 10MHz. E4QAM. PUSC WIlAX 85 | 06 %

3 AAN | IEEE 802168 WIMAX (3115, 10, 10MHz, BAQAM, PUSGC) WIMAX 1524 | =06 %
10306 | AMA | IEEE 802,100 WIMAX (2918, 10ms, 10MHz, GAQAM, PLSC) WIMAX 467 | 296 %
10307 | AAA | IEEE 802,162 WIMAX (29,18, 10me, 10MHz, OPSK, PUSC) WINAK 1449 | 20.6% |
10306 | AAA | IEEE 802.16& WIMAX (29:18, 10ms, '°"'"'§"'mm-’-r BQAM, PUSC WIMAX 1445 | 96 %

10308 | AAR | TEEE 802,166 WIIAX (29:18, 10ms. 10MHz, 16QAN,AMC 253 WIMAX 1458 | 086 %
10310 | AAA | IEEE B02.168 WIMAX (29,18, 10ms, 10MHZ, QPSK, AMG 2x3 WINAX 1457 | 206 % |
10311 | AAD | LTE-FOD (SC-FOMA 100% RE. 15 MHz, QPSK) LTEFDD 606 | £96%
10313 | AAA | IDEN13 iDEN 1051 | 06 %
10314 | AAA | DEN1S DEN 1348 | =06 %

70315 | AAB | IEEE B0Z.11b Wiri 2.4 GHz (DSSS. 1 Mops, 96pc do) WLAN 171 | 296 %
10316__| AAB | IEEE 802.11g WIFI 24 GHz (ERP-OFDM, & Mbgs, 86p¢ dc) WLAN B36_| +96%
10317 | AAC_| IEEE 802.11a WIFi 5 GHz (OFDM. & Mbps, 98pe oo WLAN B36_| 96 % |
10352 | AAA_| Puise Wavedorm (200Hz, 10%) Ganan: 1000 | 986 %
10353 | AAA | Puise Wavedorm (200Hz, 20%) Generc 699 | 96 %
10354 | AAA | Puse Wavelorm (200Hz. 40%) Ganare 98 | 9.6 %
10355 | AAA | Pulse Waveform (200Hz. 60%) Genarc: 22 | +98%
10356 | AAA | Puise Wavedorm (200rz, E0%) Genenc 97 | £96% |
10367 | AAA | OPSK Waveform, 1 MHz Ganark 10 | 98 %
10388 | AAA | QPSK Waveform, 10 MHz Gensre 22 | 296%
10356 | AAA | B4-0AM Waveiorm, 100 kHz Ganarkc 527 | 296%
10398 | AAA | BA-GAM Wavelorm, 40 MHz Generic 527 | #96%

10400 | AAD | IEEE B02 11ac Wiri (20MHz, 64-QAM, 98pc dc) TWLAN 337_| 296% |

10401 | AAD | EEE 80Z 11ac V| (40MHz, 64-QAN, 9apc dc) WLAN 60 | 496 %

402 | AAD | IEEE 802 118c WiFi (80MHz, 54-QAM, 995G dc) WLAN 53 | $96% |
003 | AAB | COMAZ2000 (1XEV-DQ, Rav. 0) CDMA2000 376 | 96 %
D404 | AAB | CDMAZ000 (1XEV-DO, Rev. A) COMAZ000 377 | 2496%
10408 | AAB | CDMA2000, RC3, SO32, SCHO, Full Rute COMAZ000 22 | $96% |
10410 | AAG | LTE.TDD (SC-FDMA, 1 RB_10 MHz, OPSK, UL S=2.34,7.6.8) | LTE-TDD 82 | 296%
10414 | AAA | WLAN CCDF, 63-GAM, 40MHz Generic 54 | 496 %

(10415 | AAA | IEEE B02.11b WiFi 2.4 GHz {DSSS, 1 Mbps, 980¢ dt) WLAN 54 | 296%
10418 | AAA | IEEE B02.11g WiFi 2.4 GHz (ERP-OFDM, & Mbgs. S9pc oo} WLAN 23 | +96%
10417 | AAB | IEEE B02.1 18 WIFI 5 OHiz (OF DM, 6 Mbps, 99pc do) WLAN 23 | 96 %
10418 | ARA | IEEE B02.110 WiFi 2.4 GHz {DSSS-OFDM, 6 Mbps, 99p¢, WLAN 14 | +96%
10418 | AAA | IEEE B02.11g Wikl 2.4 GYiz (DSSS-OFDM, 6 Mops, 89pc, Short) | WLAN 19| 296% |
10422 | AAB | IEEE 802110 . 7.2 Mbps, WLAN 32 | 298%
10423 | AAB | IEEE B02.11n (HT Greenbaid. 43.3 Mbps, 16-QAM) WLAN A 90 %
10424 | AAB | IEEE B02.11n (HT Groenfaki. 72.2 Mbps, B4-QAM) WLAN 40| 96 % |
10425 | AAE | IEEE 802.11n (HT Groonfeld, 15 Mbps, BPSK) WLAN 41 | +98%
10426 | AAB | IEEE B02.11n (HT Greansaid. 80 Mbps. 16-QAM) WLAN 345 | +96%
10427 | AAB | IEEE B02.11n (HT Greanfieid, 150 Mbps, 64-QAN) WLAN 841 | 96 % |
10430 | AAD | LTE-FDD (OFDMA. 5 WHz, E-TM 3.1) LTE-FDD 828 | +96%
10431 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1 LTE-FOD 838 | +96%
10432 | AAC | LTE-FDD (OFDMA. 15 MHz, E-TH 3.1 LTE-FOD 834 | +96%
10433 | AAC | LTE-FDD (_Los DMA. 20 MHz, E-TM 3.1) LTE-FDD 834 | +96%
1043 | AAA | W-COMA (BS Test Model 1. 64 DPCH) WCOMA 860 | +96% |
10435 | AAF | LTE-TDD (SC-FOMA, § RB, 20 MHz, GPSK, UL Sub) LTE-TOD 782 | $96%
10447 | AAD ue-‘—‘L"——_—pim—ﬁFoo OFDMA, 5 MHZ E-TM 3.1, Cll LIE-FDD 756 | +0.6%

10448 | AAD LTEvFDD omwn 10 MHz, E-TM 3.1, 4% LTE-FOO 753 | $96%

1 AAG ﬁﬁ‘%‘mm 15 MHz E-704 3 3‘_‘:111 TE-FOD 751 | $96%

710450 | AAC LTE-FDD @mm. 20 MHz, E-TM 3.1, Cipping 44%) LIE-FDO 7AS | +06%
10451 | AAA | W-CDMA (BS Test Model 1, 62 DPCH, Clipping 44%) WCOMA 759 | +0.6%
10453 | AAD | Valication . 10ms, 1ms) Test 10.00 | +96%

30456 | AAB | IEEE 802.178c WIFi (160MRz, 64-OAM, 5556 4] VILAN 863 | +96%
10457 | AMA_| UMTS.FDD (DG-HSDPA) WCDMA 662 | £0.6% |
10458 | AAA | COMA2Z000 iusv: D0, Rev, B, 2 Carmiens) CDMAZO00 655 | £06%

10458 | AAA | COMA2000 (1xEV-00, Rev. B, 3 cariers) COMAZ000 825 | :96%
10460 | AAA | UMTS.FDO (WCOMA. ANR) WCDOMA 239 | =96 %
10461 | AAB | LTE-TOD (SC-FOMA, 1 RB, 1.4 MHz, QPSK. UL Sub) LTE-TDOD 782 | £96%

(10462 | AAB | LTE-TDD (SC-FDMA. 1 RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TOD 830 | 9.6 %
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10463 [ AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-GAM, UL Sub) LTE-T00 856 | +06%
10464 | AAC | LTE-TDD &3’3&“‘1 RB, 3 MHz, QPSK, UL Sub) LTE-TOD 782 | +96%
10465 | AAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 16-GAM, UL Sub) LTE-TDD 832 | +98%
10466 | AAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 84-QAM, UL Sub) LTE-TDOD 857 | £96% |
10467 | AAF | LTE-TDD (SC-FDMA, 1 AB, 5 MHz, QPSK. UL Sub) LTE-T00 782 | 20.6%

10488 | AAF LTE-TDDm 1RB, 5 MHz, 16-QAM, UL Sub) LTE-TO0 832 | +06% |

10469 | AAF | LTE-TDD (L“sc-s'm"' 1AB, 5 MHz, 64-QAM, UL Sub) | LTE-TDD 356 | £96%
10470 | ANF_| LTE-TDD (SC-FOMA, 1 RB, 10 Miz, GPSK, UL Sub) LTE-TDD 782 | +98%
10471 | AAF | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 16-OAM, UL Sub) LTE-TO0 832 | +96% |
10472 | AAF | LTE-TDD (SC-FDMA, T RB, 10 Mz, 64-OAM. UL Sub) TE-T00 857 | £96%
10473 | AAE | LTE-TOD %%-'F'IMT RE, 15 MHz. GPSK, UL Sub) LTE-TO0 TE2 | +86%
10474 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz. 16-QAM, UL Sub LTE-TDD 832 | +56% |

16475 | AAE_| LTETI g% 1 RB, 15 MHz. 64-0AM. UL S LTE-TDD 857 | +96%
10477 | AAF_| LTE-TDD | 1 RB, 20 MHz__16-0AM. UL Sub) LTE-TDD 832 | +96% |

10478 | AAF | LTE-TDD (SC-FDMA, 1 RE, 20 MHz. 64-0AM, UL SUb) LTETDD 857 | +96%
10479 | AAB | LTE-TDD (SC-FDMA, 50% RB. 1.4 MHz, GPSK. UL Sub) LTE-TOD J4_| $96% |
10460 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz. 16-QAM, UL 50) LTE-TDD 818 | 195 %
10481 | AAB | LTE-TDD (SG-FDMA, 50% RB, 1.4 MHz, 64-GAM. UL Sub) LTE-TDD 845 | +96% |
10462 | AAC | LTE-TDD @gm 50% RB. 3 MHz. QPSK, UL Sub) LTE-TOD 71| £96% |
14B3 | AAGC | LTE-TDD [SC-FOMA, 50% RB, 3 MHz. 16-GAM, Sub) LTETDD 539 | 96 %
10484 | AAC | LTE.TDD (SC-FDMA, 50% RB. 3 MHz, 64-0AM. UL Sub) LTETDD 847 | +96%

10485 | AAF | LTE-TDD (SC-FDMA, 50% RB. 5 MMz, GPSK. UL Sub) LTE-TDD 759 | $96% |
10488 | AAF | LTE-TDD (SCH 0% RB, 6 MHz. 16-GAM. UL Sub) LTE-TDD 838 | 496% |
10487 | AAF | LTE.TOD (SC-FOMA, 50% RB. 5 MHZ 64-0AM. UL Sub) LTE-TOD 860 | +96% |
10488 | AAF | LTE-TDO {SC-FDMA, 50% RB_ 10 MHz, QPSK. UL Sub) LTE-TDD 70 | +96%
104B9 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-GAM, UL Sub) LTE-TDD 331 | 96 %
10450 | AAF | LTE-TDD (SC-FDMA, 50% RB. 10 MHz, 54-0AM, UL Sub) LTE-TDD 554 | 296 % |
10451 | AAE | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, QPSK, UL Sub) LTE-TDD 774 | 296 %
10482 | AAE | LTE-TDD (SC-FDMA, 50% RB. 15 MHz, 16-QAM, UL Sub) LTE-TDD BA1 | +96% |
10463 | AAE | LTE-TDD {SC-FDMA, 50% R, 15 hMHz, 54-QAM, UL Sub) LTE-TDD 855 | +96%
10484 | AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, GPSK, UL Sub) LTE-TDD 74 | 296%

10455 | AAF Lﬁ-ﬂﬁ"m&—q 50% R8, 20 MHz, 16-QAM, UL Sub) LTE-TDD 337 | 286% |
10456 | AAF | LTE-TDD (SC-FOMA, 50% R, 20 MHz, 64-QAM, UL Sub) LTE-TDD 54 | 296 %
10487 | AAB | LTE.TOO {SCFOMA, 100% RB, 1.4 Mz, GPSK, UL Sub) LTE-TOD 67 | 296% |
10488 | AAB | L SC-FOMA, 100% RE, 1.4 MHz, 16-GAM, UL Sub) LTE-TDD B40 | =06%
10459 | AAB m.né_mo (SC-FDMA, 100% RE_14 MHz, 64-GAM, UL Sud) LTE-TDD BES | £968%

(10500 | AAC_| LTESTDO g% 100% RE, 3 MHz, GPSK, UL Sub) LTE-TDD r67 | +06% |
10501 | AAC_ | LTE-TOD ¢ A, 100% RB, 3 MHz, 16-QAM, UL Sub) LTE-TDD BA4_ | :06% |
10502 | AAC | LTE-TDO (SC-FOMA, 100% RB, 3 MHz, 64-GAM, UL Sub) LTE-TOD 552 | £96%
10603 | AAF | LTE-TOO (SC-FOMA. 100% RB. 5 Mz, OPSK, UL Sub) LTE-TOO 772 | £06%
10604 | AAF | LTE-TOD g‘ﬁfom\ 100% RB, 5 MHz, 16-GAM, UL 5ub) LTE-T00 B31 | £06% |

10506 | AAF | LTE-TDD (SC-FDMA, 100% RB. 5 MHz, 64-QAM, UL 5ub) LTE-TDO 854 | +96%

10506__| AAF_| LTE-TDD ‘wﬂi 100% RB. 10 MH2, OPSK, UL Sut) LTE-TT 774 | £05%
10607 | AAF_| LTE-TDD 100% RB. 10 MHz, 16-QAM, UL Sub) (TE-TDO 836 | +0.6%
10508 | AAF_ | LTE-TDD g[—somwx 00% RE, 10 MHz, 64-QAM, UL Sub) LTE-T00 565 | £0.6%

10508 | ARE | LTE-TDD (SC-FOMA, 100% R, 15 MHz, QPSK, UL Sub) LTE-T00 799 | +96%
10510 | AAE | LTE-TDD (SG-FOMA, 100% RB. 15 MHz, 16:QAM, UL Sub) LTE-T00 849 | +06% |
10511 | AAE m?—'t:'_-m SC-FOMA. 100% RE, 15 MHz, 84-QAM, UL Sub) LTE-T00 851 | +06%

10512 | AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MHz. QPSK, UL Sub) LTE-TOD 774 | +88%
10513 | AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MHz, 16-QAM, UL Subj L1E-T00 842 | 96% |
10514 | AAF | LTE-TDD (SC- 100% RB. 20 MHz, 84-QAM, UL Sub) LTE-TDD 845 | 196%
10515 | AAA_| IEEE 802,11b Wil 24 GHz (D555, 2 Mbps, 99pc do)_ WLAN 58 | +96%
10516 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, S9pc do) WLAN 57 | +9.6%

(70517 | AAA | IEEE 802,115 WiFl 2 4 GHz (DS5S, 11 Mbps, 88pc 0c) WLAN 58 | £66%
10518 | AAB | IEEE 802 11ah ViiFi 5 GHz (OFDM, 8 Maz,%o_q WLAN 123 | +06% |

| 10519 | AAB | IEEE 802.17a/h WiFi 5 GHz (OFDM, 12 Mbps, 89pc da} WLAN 39 | +96%
10520 | AAB | TEEE 802.15ah WIFt 5 GHz (OF DI, 18 Mbps, 89pc o) WLAN Kl £8.6%

10521 | AAB | IEEE 802.11ah WIFi 5 GHz (OFDM, 24 Mbps, 99pc 6} WLAN 97 | +06% |
10522 | AAB | IEEE 8021 1ah WiF: 5 GHz (OFDM, 36 Mbps, 99pc 6¢) WLAN 45 | +96%
10523 | AAB | JEEE 802118 WIFI 5 GHz (OFDM, 48 Mbyps, 99pc oc) WLAN 08 | +96%
10524 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM, 58 Mbps, 99pc 06 WLAN 27 | +96% |
10525 | AAB | IEEE 802.11ac WIFI (20MHz. . 09pe o2 WLAN 36 | 96 %

10526 | AAB | IEEE 802 11ac WIFI (20MHz. MGS1, 98pc o2} WLAN 842 | +96%
10527 | AAB | IEEE B02.11mc WIFi (200Hz. MCSZ. 89pc o) WLAN 21 | $06% |
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(10628 | AAB | IEEE B02 11ac WiFl (20MHz, MCS3, 98p¢ 0 WLAN 8.36 | +96%
10528 | AAB_ | TEEE 8G2.113c WIFi (20MHz, MCS4, 89pc do WLAN 3.6 | 206%
(106531 | AAB_| IEEE 802 11ac WIFI (20MHz. MGS5, 99p¢ dc WLAN 543 | 206%
10532 | AAB | TEEE 802.11ac WiFi (20MHz, MCS?, 99pc dc WLAN 820 | +06%
10533 | AAB | IEEE 802 11ac WIFI (200MHz, MGS8, 9994 d WLAN 838 | :06%
10534 | AAB | IEEE 802.11ac WIF| (40MHz, MCSD, 98pc dc) WLAN 845 | 206%
10535 | AAB | IEEE 802.11ac WiF (40MHz, MCS1, 99pc 0o} WLAN 845 | +06%
| 10536 | AAB | IEEE 802.11ac WIF| (40MHz. MCS2. 88pc do WLAN 832 | +56%
10537 | MAB_ | IEEE m.1mwnm:§£y¢c WLAN 844 | +896%
10538 | AAB | IEEE 802 11ac WIFI (40MHz. MCSA. 00ps 6 VALAN 851 | £96%
10540 | AAE | IEEE 802,11ac WIFI (4 MCSB, 98pc do WLAN 138 | +86%
10541 | AAB [ IEEE 802 118c WiFi (40MHz. ICS7, 09pe od) WLAN 48 | +96%
10542 | AAB | IEEE B02 {1ac WIFI {(40MHz, MCS8, 89pc do WLAN 65 | +96% |
10543 |"AAB | TEEE B02.1ac WIFI (40MHz. MCSS. 83p0 dc 165 | +96% |
10544 | AAE | IEEE 802.113c WIFi (80MMz, MCS0, $9po oc WLAN 47 | $96%
10545 |"AAB | [EEE B02.11ac WIFI (80MHZ, MCS1. 93pc 6o WLAN 55 | +96%
10546 | AAB | IEEE 802 118c W1 (BDMHz, MCS2. B9po oo WLAN 35 | $96% |
10547 | AAB | IEEE B02.11ac Vi (80MHzZ, MCS3, 5956 d¢) WLAN 49 | +96% |
10548 | AAB | IEEE BOZ 11ac WiFI (8UMHzZ, MCSA, 99p6 dc) WLAN 37 | $96% |
10550 | AAB | IEEE 802 118 vm"_(‘_(swm. MCS6, 99pc do) WLAN 38 | 496% |
10851 | "AAB | IEEE BO2 11ac WiFI (B0MHz, MCS7, 99pc de WLAN 50| +96% |
(10552 | AAB | IEEE 802 11ac WiFi (B0MHz, MCSS, 85pc dc WLAN 42| 296 % |
10583 | AAB | IEEE 802 110c Wiri (B0MHz, MCS9, 99pc dc WLAN 45 | 296 %
10856 | AAC | JEEE 802 11a0 WiFI (1 MESO0, 2pc de) WLAN 648 | 296 % |
10555 | AAC | TEEE 802 11ac Wirl (160MHz MCS1, 89pc do) WLAN 47 | 296%
1055 | AAC | IEEE BO2 11ac WiFl (160MHz. MCS2, 99pc 0c) WLAN 50 | 296%
10557 | AAC | IEEE 802 11ac WiFl (160Mrz. MCS3, 99pc oc WLAN 52 | =06%
10558 | AAC | IEEE 802 118C Wikl (160MHz. MCSA, 99pc o WLAN BBl | 296%
10560 | AAC | IEEE 802 11ac WiFi (160MHz. MCSB, 99pc 60 WLAN .73 | $9.6%
10561 | AAC | IEEE 802 11ac WiFi (160M¥Hz MCST, 99pc o WLAN 856 | 296%
10662 | AAG | IEEE B02.114C WiFi (160MHz, MCSB, 99pc 0o) WLAN 868 | +96%
10563 | AAC | IEEE 802.11ac Wik (1 WCSE. B9pc oc) WLAN 877 | +06%
10564 | AAR | IEEE 802.11g Wi 2.4 GHz (DSSS-OFOM, 9 Mbps, 89pe do) WLAN 8.2 £96%
10565 | AAA | IEEE 802 11g WIFI 2.4 eugmmm. 2 Mbps, 99pc de WLAN 8.4 £06%
10566 | AAN | [EEE 802.11g WiFi 24 GHz , 1B Mbps, 98pc dc WLAN 81 £06%
10567 | AAA | IEEE B02.11g WiFi 2.4 GHz (OSSS-OFDM, 24 4'mﬁ!“!upc§ dc WLAN 00 | £8.6%
10568 | AAA | IEEE 802.11g WIFI 2.4 GHz OFDM, 36 Mitips, 98pc dc WLAN 37 | 906%
| 10588 | AAA | TEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 99pc ot WLAN 10 | +986%
| 10570 | 'AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mops, 89p¢ 06 WLAN 830 | +96%
10571 | AAA | TEEE 802 11b WIFI 2 4 GHZ (DSSS, 1 Mbps, S0pc 6c WLAN 99 | £96%
10572 | AAA ™| TEEE 802.11b WiFi 24 GHz (DSSS, 2 Mbps, S0pc oo WLAN 199 | +0.6%
10573 | AAA™ | IEEE 802.11b WiFi 2.4 GHz (D565, 5.5 Mbps, 909¢ d¢) WUAN 188 | +96%
10574 | AAA | IEEE 802,11b WIFI 2.4 GHz . 11 Mibps, 90pc d) WLAN 198 | +96% |
10576 | AAA_| IEEE 802119 WiFi 2.4 GHz (DSSS-OFDIM, 6 Mbps, 90pc dc) WLAN 58 | +96%
| 10576 | AAA | IEEE 80211 WiFi 2.4 GHz osssmﬁf?mcdc) WLAN €0 | £+96%
| 30577 | AAA_ | IEEE 802 11g WiFi 2.4 om'imom“"“u. 12 Mbps. 90pc oc) WLAN 70 | $96% |
10576 | AAA | IEEE 802,130 WiFi 2.4 GHz (DSSS-OFDM, 18 & WLAN 49 | $96% |
10579 | AAA | IEEE B0Z.11p WiFi 24 GHz Dssswnu.zcm%oc) WLAN 36 | $96%
10580 | AAA | IEEE 802.11g WiFi 2.4 GHz (DS55-OFDM, 36 Mbpa. S0pe &) WLAN 76 | +86%
(10581 | AAA | IEEE 802,11 WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps. 80pc o) | WLAN 35 | +96%
10582 | AAA | TEEE 502.19g Wirt 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pc Gc) WLAN 57 | 2196%
10583 | AAB | IEEE 802 11a/h WiFI § GHz (OF DM, 6 Mbps, 90pc dc) WLAN 59 | $96%
70584 | AAB | [EEE 802 11a/h WiFi 5 GHz (OFDM, 8 Mbps, 30p¢ d) WLAN 60 | $96% |
10585 | "AAB | IEEE BO2.11a'h Wiri 5 GHz (OFDWM, 12 50pc ac, WLAN 70 | 296%
10586 | AAB_| IEEE B02.11a/h W\ 5 Gz (OFDM, 18 Mbga. B0pe tc WLAN 49 | +06%
10587 | AAB | IEEE 802 11a/h Wiri 5 Griz (OF DM, 24 Mbgps. 50po oo WLAN 36| 296%
10588 | AAB | IEEE 502.11a/h WiFi & GHz (OFDM, 35 Mbps, 80pc d¢) WLAN 76 | 296%
| 10589 | AAB ueszaog.nmwn‘bﬁj‘é‘ﬁ'w.uum 50pc dc WLAN 35 | 396%
10590 | ARB | EEE B02.11a/h WiFi 5 Griz (OFDM, 54 Mbps, 90po dc WLAN 67 | 296%
10581 | AAB | IEEE B02.11n (HT Miwed, 20MHz, MGSO, 80pc de WLAN 63 | $96%
10502 | AAB | IEEE 802 11n (HT Mixed, 20MHE, MCS1, 30p¢ dc; WLAN 79 | 296% |
10583 | AAB | IEEE B02.11n (HT Mixed. 20MHz, MGS2, 90pc de, WLAN B4 | 206%
10504 | AAB | IEEE 802 11n (HT Mixod, 20MHz, MCS3, 30p¢ d¢) WLAN 74 | 206%
10585 | AAB | IEEE B0Z.110 (HT Mixed, 20MHz, MCS4, 909c WLAR 74| 296%
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10566 | AAS | IEEE 802.19n (MT Mixod, 200z, MGS5, 90pt 06) WLAN B71 | 296%
10537 | AAB | IEEE 802 11n (HT Mixed, 20MHz MCS8, 90pe oc) WLAN 72 | £96 % |
10598 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCS7, 90pc da) WLAN 50 | 206 %
10598 | AAB | IEEE 802.11n (MT Mixed, A0MHZ MGS0. 90pe 00) WLAN 79 | :BE'%
10800 | AAB | TEEE 802,110 (HT Mixed, S0MHz. MCS1, do) WLAN 888 | £96 %
10601 | AAB | IEEE 802.11n (HT Mixed, 40MHz MCS2. % o) WLAN 882 | £96%
10602 | AAB | IEEE 802,110 (HT Mixed, A0MH2. MCS3, 50pe do) WLAN 804 | *BEH %
10603 [ AAB | JEEE 802.11n (HT Mixed, S0MHz. MCS4, 90pc 6¢) WLAN 03 | +06%
10604 | AAB | JEEE 802,110 (HT Mixed, A0MHz. MCSS, 80pe o) WLAN 76 | 296%
10605 | AAB | TEEE 802 11n (HT Mixed, 40MHz. MCSE. 50pc oc) WLAN EX: £ 0.6 %
| 10006 | AAB JEEE 802.11n (HT Mixed, A0MHz, MCS7, 90pc oc) WLAN BB2 | +98% |
10607 | AAB | IEEE 802 11ac WIFi (20MHz, MCSO, 90pc d) WLAN 864 | +06%
10608 | AAB | IEEE 802 11ac w%mm. 90pe de). WLAN 577 | +96%
10608 | AAB | IEEE 802.11ac WiFI (. MCS2, B0pe dey WLAN 857 | +06%
10810__| AAB | TEEE 802 11ac WIFi (20MHz. MCS3, Bpc do) WLAN 378 | +B6%
10611 | AAB | IEEE 802 11ac WiFi (20MHz, MC54, 90pc dc) WLAN 870 | +56%
10812 | AAB | IEEE B0211ac WIFI (20MH2. MCSS. B0pe do) WLAN 877 | +8.
10613 | AAB | IEEE BU2.11ac WIF1 (20MHZ MCSE, O, WLAN 194 | +06%
10614 | AAB | IEEE 802 11ac WIFI WMCST. BOpe oc) WUAN 859 | +66%
10615 | AAB 118c WiFi (20MHzZ. MCSE, 80pc o, WiAN 82 | +96%
10616 | AAB | IEEE 802.11ac WIFI (40MHz, MCSO, B0pc do WLAN 862 | +56%
10617 | AAB | IEEE 02.118¢ WIFI (4UMH2. MCS1. S0pe de WLAN 381 | +9.6% |
10618 | AAB | IEEE 802.118c WiFi (A0MHz, MCS2. S0pa do WLAN 858 | +06%
10610 | AAB | IEEE BOZ.11ac WIFi (S0MHz, MCS3, 90pc 00 WLAN 886 | +96%
10620 | AAB | IEEE B02.1Tac WIFi (40MH2. MCS4, Bipe do WLAN B7 | +96% |
10621 | AAB | TEEE 602 118c WiFi {40MHz, MCS5, 80po oo WLAN 77| 96% |
10622 | AAB | |EEE B02.11ac WIFl {S0MHz. MCSE, 905 oo} WLAN 368 | +96%
10623 | AAB | IEEE B02.11mc WIFI (S0MHZ, MCS7, BOpe dc) WUAN 82 | $96% |
10624 | AAB | IEEE 602 118 WiFi (40MHz2. MCSB, B0pc oo WLAN 196 | 96 %
10625 | AAB | IEEE 802 11mc WIF! MCSS, S0pc oc WLAN 106 | t96%
10626 | AAB | IEEE B02.118c WIFI (% MCSD. B0pc do WLAN 183 | 496 % |
10627 | AAB | IEEE B02.113c WIFi (80MHz, MCS1, dc WLAN 88 | +06%
10628 | AAE | IEEE 802.118c WIFI (80MHz, S0pe do} WLAN 71 | 2986 %
10628 [ AAB | IEEE 802 11ac Wi (B0MHz. MCS3, B0pc ) WLAN 85 | +96% |
10630 | AAB | JEEE B0Z.11ac WIFi (B0MHz. MCSA, B0pG o) WLAN 72 | +96%
10631 | AAB | IEEE BOZ 11me 2. 90pc oc) WULAN 81 | $96%
10632 | AAB | IEEE 802 11mc WIFi (B0MHz. MCSE, 90pc dc) WLAN T4 | +96%
10633 | AAB | IEEE 802, 1tac WIFI {80MHz, MCS7, 80pe dc) WLAN 3.83 $98%
10638 | AAB 802 118¢c WiFi [30Mriz, MCSB, B0pc oc) WLAN 380 | +96% |
10635 | AAB | IEEE B0Z 11c VHIF Wm} WLAN 81 | +9.6%
10636 | AAC | IEEE 8021 1ac WiFI (1 MCS0, 80pc de) WLAN 83 | $96% |
10637 | AAC | IEEE B02.11ac WiFi {160MHz, MCS1, dc WLAN 79 | 296 %
10836 | AAC | IEEE BOZ.110c WiFi {160MHz, MCSZ, de WLAN 386 | +96% |
10838 | AAC | IEEE B2 11ac VMiF {160MHzZ, MCS3, G0pc de WLAN 85 | 96 %
| 10840 | AAC | TEEE B02.118c WiF1 {160MHz, MCS4, dc WLAN 98 | 296 % |
10641 | AAC | IEEE BO2 11ac VWiFi {160MIz, M55, 90pc WLAN 06 | +96%
10842 | AAC | IEEE % 11ac Wik {160MHz, MCS8, S0pc do WLAN 06 | +96%
| 10843 [ AAC | IEEE B02.118c Wiri {160Mrez, MCS7, 90pc dt, WLAN 39 | $96% |
10844 | AAC | IEEE B02.11ac WIFI {160MHz, MGS8, 90pc Oc) WLAN 05 | +9.6 %
(10645 | AAC | IEEE B0Z 1 1ac WIF: {160MIH2, MCSS, 80pc dc) WIAN 11 | 296 %
10646 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Sub=2,7) LTE-TOD 1196 | 296% |
10647 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, GPSK. UL Sub=2.7) LTE-TDD 11.96 | 96 %
10848 | AAA_| COMA000 {1x Advanced) COMAZ000 45 | $96 %
10682 | AAE | LTE-TDD (OFDMA, 5 MH2, E-TM 3.1, Clipping 44%) LTE-TOD 681 | 296 %
10655 | AAE | LTE-TDD (OFDMA. 10 MHz, E-TM 3.1, Clipping #4%) LTE-TDD 42 | 296%
10854 | AAD | LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 696 | +96%
10655 | AAE | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 3%) LTE-TOD 721 | +96%
10558 | AAA | Pulse Waveform (200Hz, 10%) Tast 1000 | 296%
10659 | AAA | Pulse Waveform (200Hz, 20%) Test 699 | +96% |
10660 | ARA | Pulse Wavafarm (200Hz, 40%) Test 398 | +96%
10861 | AAA | Puise Waveform (200Hz, 60%) Test 222 | +96% |
10662 | AAA | Puise Vavefom (200Hz, B0%) Tast 097 | 298%
10670 | AAA | Bluetoolh Law Energy Bluetooth 219 | +96% |
10871 | AAA | IEEE 802 11ax (20MHZ. MCS0, 90p¢ 02) WLAN 909 | +96%
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10672 | AAA | IEEE BOZ.11ax (20MH2, MCS1, 90pc 6¢) WLAN 857 | 196 %
10673 | AAA | IEEE 502 11ax (20MHz. MCS2, S0pe oc) WLAN 78| $96%
10674 | AAA_ | IEEE 802 11ax WCS3. 90pc o) WLAN 374 | $96% |
10675 | AAA IEEE"eﬁi.“uu"(z!%. 90pc da) WLAN 490 | +96%
10676 | AAA | IEEE B02 110x (20MHz. MCSB, 90pa ot) WLAN 877 | £96% |
10677 | AAA_| IEEE 802 11ax {20MHz. MCSb, 90pc oc) WLAN 873 | $96% |
10678 | AAA | IEEE BO2.116x (20MHz. MCST, 90p0 Oc, WLAN 878 | 496%

10878 | AAA | IEEE #02.11ax (20MHz. MCS8, 90pc dc WLAN 889 | $06%
10680 | ANA | IEEE 602 1 1ax (20MHz. MCSS, WLAN 8.80 | +86%
1068% | AAA | IEEE B02.118x (20MHz, MCS10, 80pc 6c) WLAN 862 | +96%
10882 | AAA | IEEE B0Z.11ax (20MHz, MCS11, 90pc oc) WLAN 883 | $06%
10683 | AAA | IEEE B02.11ax (20MHz, MCSO, 990c dc WLAN 842 | +06%
10084 | AAA_| IEEE 5021 fax (20MHz. MCS1, 89pc dc WLAN 26 | +96% |
10685 | AAA | IEEE 802.11ax (20MHz, MCS2, 99p¢ dc, WLAN 333 | +96%

70686 | AAA | IEEE B02.11mx (20MHz, MCS3, 980c ¢ WLAN 828 | +06%
10687 | AAA | IEEE 802,1tax (20MHz, MCS4, 99pc dc WLAN 845 | +96% |
10688 | AAA | IEEE BO02.11ax (20MHz, MCS5, 99p¢ dc WLAN 829 | +96%
10688 | AAA | IEEE 802.11ax (20MHz, MCS8, 98pc dc WLAN 355 | £0.6% |
10690 | AAA | IEEE 602.11ax (20MHz, MCS7, 9996 do WLAN 329 | +06%
10691 | AAM | IEEE B02.17ax (20MHz, MCS8, 98pc de VILAN 25 | 96%
10692 | AAM | IEEE 802.11ax (20MHz, MGS9, 99p¢ dc WILAN 28 | +88%
10693 | ARA | IEEE m.ua&m""ﬂ;‘u“'cs‘fog, m&'«!: WLAN 25 | £96%
10694 | AAA | IEEE 802.11ax (20MHz, MCS11, 99pc da) WLAN 857 | £9.6% |
10635 | AAA_| IEEE 802.1ax (40MHz, MCSO, 50pc dc WLAN B7B | +06%
10696 | AAA | IEEE 802.11ax (A0MHz, MCS1, B0pe de WILAN 81 | +06%

10687 | AAA | IEEE 802.118x (40MHz, MCS2, 80pc do WLAN 61 | £96%
10628 | AAA | IEEE §02.11ax (#0MHz, MCS3, 80pc dc WLAN B9 | +86%

(10699 | AAA | IEEE 802.11ax (40MFz, MGSA, 90pc dc ViLAN 582 | £9.0%

10700 | AAA | IEEE 802.11ax (40MHz, MCS5, S0pc dc WLAN 373 | +96% |
10701 | AAA | IEEE 802.11ax (40MHz, MCS6, 50pc & WLAN 166 | £9.6%

| 70702 | AAR | TEEE 802 11ax iiﬂ% MCS7, B0pe do VILAN 370 | £968%
10703 | AAA | IEEE 802.11ax (40MHz, MCS8, S0pc dc WLAN 882 | 0.6 %

10705 | AAA_| IEEE 802 11ax (40MHz, MGSH, 50pc dc) WLAN BSE | £96%
10705 | AAA | IEEE BG2.118x (40MHz, MCS10, 80p¢ dc) WILAN BEY | £96%

10706 | AAA | IEEE B02.11ax (40MHz, MCST1, 90pc dc) WLAN B6_| £06% |

10707 | AAR | IEEE B2 118X (40MHz, MCS0, 99pc o) WLAN 32 | £96%
10708 | AAA | IEEE B0Z118x (40MFz, MCST. B9pe 6o WLAN 55 | 206% |

(10708 | AAA_| IEEE 802 11ax (40MHz. MCSZ, 99pc o WLAN 833 | =06%
10710__| AAA | IEEE 802 11ax (ADMH2, MCS3, 99pc do WLAN 829 | +96%
10711 | AAA | IEEE B2 110x (40MHz. MCS4. B9pc o WLAN 38 | :96%

(10712 | AAA_| IEEE 802 1 Tax (40MHz. MCSS, 89pc dc WLAN 67 | 296 %
10713 | AAA | IEEE B0Z 118 {A0MHZ MCSB, 99pc dc) WLAN 33 | 296%
10714 | AAA | IEEE 802 11ax (S0MHz MICST, 99pc oc) WIAN 26 | =06%
10718 | AAA | IEEE BOZ 1 1ax (40MHZ. MCSS, 9pc oc) WLAN 45 | +96%

(10716 | AAA | IEEE B02 11ax (40MFHz MCSS, 69pe 62) WLAN 30 | 296 %
10717 | AAA | JEEE 802 11ax (40MHz. MCS10, 99pc dc WLAN 48| 206 % |
10718 | AAA_| IEEE B02 118x (40MHz. MCS11, 99pc de) WLAN 24 | 296%

10719 | AAA r“——’-m B0Z.118x {80MHZ MCSD, 90pc & WLAN 81 | 296%

10720 | AAA | IEEE BOZ 11ax (BOMHz. JACS1, 90pc 09 WLAN 887 | 206%
10721 | AAA | JEEE 802 11ax vﬁz'—:pc ) WLAN 876 | +96%

10722 | ABA u—‘_”a 802 118x (B0MHz. MCS3, 90pc o) WLAN 855 | 266 % |
10723 | AAA_| IEEE 802 11ax (80MHz. MCS4, 90pc dc) WLAN 870 | =96 % |
10724 | AAA | IEEE 802 1 1ax (80MHz. 90ps 0c WLAN 90 | 296%

(10725 | ANA | IEEE B0Z 1 1ax (B0MHZ. MCSE, 90pE o WEAN 74| $96% |
10726 | AAA | IEEE B0Z.11ax (30MHz. MCST, 80pe do WLAN 72| 296 % |

(10727 | AAA_| IEEE B02 11ax (BOMHz. MCS8, 90pc dc WLAN 66 | +96%
10728 | AAA | IEEE B02.11aX (SOMHZ. MCS9, 900¢ dc) WLAN 66 | +96%

10726 | AMA | IEEE B02.11ax (BOMHZ MCS10. 80pe 6c) WLAN 64_| 296% |
10730 | AAA | IEEE 802.1Tax (80MHz, MCS19, 60pc o) WLAN 67 | $96%
10731 | ARA | IEEE 802,118 (80MHz. MCSO, 99p¢ dc) WLAN 942 | £96%
10732 | AAA | IEEE B0219ax (B0MHz, MCS1, 98¢ dc) WLAN A6 | $96% |
10733 | AAA | IEEE 802.11ax . MG52, 99p¢ dt) WLAN 40 | +98%
10734 | AAA | IEEE 802 11ax (BOMHz, MCS3, 989¢ dc) WLAN 25 | +96%
10735 | AAA_| IEEE 802 11ax (B0MHz, MCS4, #89c dc)_ WLAN 833 | +96%
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10738 | AAA_| IEEE 802 11ax {B0MHZ MCS5, 99pc o2 WLAN 827 | 296% |
10737 | AAA | IEEE 802 118x (B0MHz. MCSB, 99pc oo WLAN 5.36 | +96%
10738 | AAA | IEEE 802 11ax (80MHz, MCST, S8pe 0c) WLAN 842 | 296%
10734 AAA | IEEE aoz.nu&m MCSE, B9pc dc) WLAN 828 | +96% |
10740 | AAA | IEEE BO2 11ax (80MHz. MCSS, 98pc do WLAN 48 | 96 %
10741 | AAA | IEEE 802 tax L__!a 'Wﬁ&"‘gw, 9900! m“l i WLAN 40 | 498 %
10742 | AAA | IEEE B0Z 11ax (80MHz, MCS11, 89p¢ dc) WLAN 43 | 296%
10743 | AAA | IEEE 602 118x {160MHz, MGS0, S0pc dc WLAN 894 | =96

| 10744 | AAA_| IEEE 607 11ax {160MHz, MCS1, 80pc dc WIAN 116 | 9.6 %

10745 | AAA | IEEE 802 11ax (160MHz, MCS2, 80pc dc WLAN 93 | 296 %
10746 | AAA | IEEE 802 11ax {160MHz, MGS3, $0pc dc WLAN 911 | =96 %
10747 | AAA | IEEE B02 118x {160MHz, MGS4, 90pc de WLAN 04 | +96%
10748 | AAA | IEEE 802 11ax {100MHz, MGS5, 80pc dc) WLAN 93 | =96%

(10749 | AAA | IEEE B0 11ax {160MHMz, MGS6, 90pc dc) WLAN B90 | +96%

10750 | AAA ™| TEEE 802 11ax {160MHz, MCS7, 80pe do) WLAN 878 | £96%
10761 | AAA | |EEE 802 1 1ax {160MHz, MC&3, i0pc dc) WLAN B82 | +96%

10752 | AAA | |EEE B2 118x (180MHz, MCSS, 80p¢ dc) WLAN 881 | +96% |
10753 | AAA | IEEE B02 11ax {180MHz, MCS10, 90pc 0o} WLAN 100 | =96 %

10758 | AAA | |EEE 802 11ax {160MHz, MCS11, 80pe 6¢) WLAN 94 | +96%
10755 | AAA | IEEE 802 11ax (180MHz, MGS0, S9pC o WLAN 64 | 969
10766 | AAA | IEEE 802 11ax {160MHz, MCS1, 88pc de WLAN 77 | 298 %
10757 | AAA | IEEE B02 11x {160MHz, MCS2. 99pc dc WLAN T7_| 96 %

10750 | AAA_| IEEE 802 11ux {100MHz, MGS3, 99pc dc WLAN 69 | 96 %
10758 | AMA | IEEE 802 11ax { 160MHz, MCS4, B9po dc WLAN B.58 | £96% |
10760 | AAA | IEEE 802 11ax {100MHz, MCSS, 99pc dc WLAN 849 | 96 % |

10761 | AAA | JEEE 602 11ax {160MHz, MCS5, 99pc dc WLAN 858 | +86% |
10762 | AMA | IEEE B0Z 11ax {160MH2, MCS7, 80pe dc WLAN 49 | 296 %

10763 | AAA | IEEE B0Z.118x (150MHz, MCS8, 99pc dc) WLAN 53 | 296 %

10754 | AAA | IEEE BO2 11ax {160MHz, MGS9, 99pe do) WLAN 54| 296 % |
10765 | AMA | IEEE BOZ 11ax {160MHZ, MCS10, 98pc ¢ WLAN BS54 | 296% |
10766 | AAA | IEEE B2 11ax (160MHz, MCS11, 89pc o5 WLAN B51 | 296% |

10767 _| AAC | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 15 kH2) 5G NR FR1 10D 709 | 96 %
10768 | AAC | 66 me. 10 Mz, GPEK, 15 kHa] 5G NR FR1 10D 01 | 296%
10768 | AAC | 5G NR (CP-OFDM. 1 RB, 15 MHz, GPSK, 15 kHz) 5G NR FR1 10D 01 | 296 %

10770 | AAC | 5G NR (CP-OFDM. 1 RB, 20 IHz, GPSK, 15 KRz 5G NR FR1 710D 02 | +96% |
10771 | AAG R (CP-OFOM. 1 RS, 25 MHZ, GPEK, 15 Kz, 5G NR FR1 10D . 2196%
10772 | AAC | 5G NR (CF-OFDM. 1 RS, 30 MHz, GPSK, 15 5G NR FR1 10D 2 06 %
10773__| AAC_| 5G NR (CP-OFOM_ 1 RS, 40 MRz, GPSK, 15 kHz 5G NR FR1 10D 03 | 296 %
10774 | AAG | 5G NR (CP-OFDM. 1 RB, 50 MHz, GPSK, 15 G NR FR1 100 2 | 296 %
10775 | AAB_| 506 NR (CP-OFDM. 50% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 10D 31 | +96%

10776 | AAC | 5G NR (CP-OFDM, 50% RB, 1'0"m!&'¥§x. 15 aiz 5G NR FR1 10D 30 | 256% |
10777 __| AAB_ | 50 NR (CP-OF DM, 50% RS, 15 MHz, OPSK, 15 kHz 5G NR FR1 100 330 | +9.6 %
10778 __| AAC_| 5G NR (CP-OFDM, 50% RB, 20 MHz, OPSK, 15 kHiz) 5G NR FR1 10D B34 | +968%
10778 | AAB | 5G NR (CP-OFDM. so%"“':ag,"zs MiHz, OPSK, 15 kHz 5G NR FR1 TDD 42 | +96% |

10780 | AAC_| 5G NR (CP-OFDM, 50% RB, 30 MHz, GPSK, 16 kHz 5G NR PRI TDD 38 | 296 %
10781 | AAG | 5G NR(CP , 40 Mz, 15 hhz) 5G NR FR1 10D 38| +96% |

10782 | AAC | 50 NR (CP-OFDM, 50% RB, 50 MHz, GPSK, 15 kHz G NR FR1 10D 843 | £96%
10783 | AAC | 5G NR (CP-OFDM. 100% RB. & MHz, QPSK, 15 kHz) 5G NR FR1 100 31 | +96%
10784 | AAC | 50 NR (CP-OFDM. 100% RB, 10 MHz. QPSK, 15 5G NR FR1 T0D 29 | 96% |

10785 | AAC | 5G NR (CP-OFDM. 100% RB. 15 MMz, QPSK, 15 5G NR FR1 10D 40 [ $96%

10786 | AAC_| 5G NR (CP-OFDM, 100% RB, 20 MHz, GPSK. 15 kH SG NR FR1 10D 35 | 296% |

10787 | AAC | 5G NR (CP-OFDM. 100% RB. 25 MHz. QPSK_15 5G NA FR1TOD 44| +96% |

10788 | AAC | 5G NR (CP-OFDM, 100% RB, 30 MMz, GPSK, 15 kHz| 5G NR FR1 100 38 | t96%
10785 | AAG | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK_ 15 5G NR FR1 10D 37 | 296% |
10790 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHZ, QPSK. 15 KHz, 5G NR FR1 10D 39 | +96% |

30731 | AAG | 56 NR (CP-OFDM, 1 RB, 5 Miz, QPSK, 30 kHz) 5G NR FR1 10D 783 | +96% |

10792 | AAC | 56 NR (CP-OFDM, 1 RB, 10 MHz, QPSK,_ 30 K 5G NR FR1 100 752 | $96%
10793 | AAC mmmﬂw.*uﬁ'é,wm%.@ﬁfﬁm 5G NR FR1 10D 795 | +96% |
10794 | AAC | 56 NR (CP-OFDM, 1 RB. 20 WMHz, QPSK, 30 3G NR FR1 100 782 | +96%

50795 | AAC | 5G NR (CP-OFDM. 1 R8. 25 MHz. QPSK, 30 kHz) 5G NR FR1 T0D 784 | +96%

10790 | AAC | 5G NR (CP-OFDM, 1 RB, 30 MHz, GPSK, 30 kH2) 5G NR FR1 100 782 | +96% |

TI0797 | AAC | 506 NR (CP-OFDM, 1 RB. 40 MHz, QPSK, 30 kHz S5GNRFRITOD | 801 | +96%

30798 | AAC | 5G NR (CP-OFDM, 1 RB. 50 MHz, QPSK, 30 kHz) 56 NR FR1 TO0 783 | 186%
10799 | AAG | 5G NR (CP-OFDM, 1 RB. B0 MHz, QPSK, 30 5G NR FR? TOO 793 | +96%

Certificate No: EUmmWV4-9486_Apr20 Page 15 of 18

F-TP22-03 (Rev.00) Page 920f 100



HCT

FCC ID:A3LSMG781V

Report No: HCT-SR-2008-FC008

EUmmWV4 - SN: 9486

April 14, 2020
10801 [ AAC | 5G NR (CP-OFDM, 1 RB, B0 Mz, QPSK, 30 kHz) 56 NA FR1 7DD 789 | 96 %
10802 | AAC_| 5G NR (CP-OFDM, 1 RB, 90 MHz. GPSK, 30 kHz) 5G NR FR1 10D 787 | 496%

10803 | AAC | 5G NK'(E'&DM_; 1 RB, 100 MHz, GPSK, 30 kHz) SGNRFRITOD | 763 | +96%
10806 | AAC | 5G NR (CP-OFDM, 50% RB, 10 MH2, QPSK, 30 5G NR FR1 100 834 | +96% |

| 10808__| AAC | 5G NR (CP-OFDM, 50% RB. 15 MHz, OPSK. mgy___ 5G NR FR1 TDD 37T | 96 %
10808 | AAC | 5G NR (CP-OFDM, 50% RB. 30 MHz, QPSK. 30 5G NR FR1 34 | +96% |
10610 | AAC | 56 NR (CP-OFDM, 50% RB. 40 MHz, QPSK, 30 KHz G NR FR1 TDD 334 | =96 %

| 10612 | AAC | 5G NR (CP-OFDM, 50% RB, 60 MHz, GPSK, 30 SGNRFRITDD | B35 | £9.6%
10817 | AAC | 50 NR (CP-OFDM, 100% RE, 5 MMz, GPSK, 30 kHz| SGNRFR1TDD | B.35 | 06 %
10818 | AAC | 5G NR (CP-OFDM, 100% RS, 10 MH2. GPSK, 30 kHz} &G NRFR1 10D 834 | 206%
10818 | AAC | 5G NR p-orou""‘m 15 Mz, CPSK, 30 kHz) G NR FR1 TDD 333 | =96 %
10820 | AAC | 5G NR (CP-OFDM, 100% RB8, 20 MHz, GPSK, 30 kitz) 5G NR FR1 TDD 30 | +96% |
10821 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 30 5G NR FR1 TDD 41 | =06%
10822 | AAC | 5G NR (CP-OFDM, 100% RB, 30 MiHz, OPSK. 30 iz SGNRFRITOD | 841 | £9.8%

10823 | AAC | 5G NR (CP-OFDM, 100% RB, 40 MHz. QPSK, 30 kHiz BGNRFRITDD | 836 | £96%
10824 | AAC | 56 NR (CP-OFDM, 100% RB, 50 MiHz, QPSK, 30 kHz) SGNRFRITODD | 838 | +0.6%
10625 | AAC | 5G NR (CP-OFDM, 100% RB, 60 MH2. GPSK, 30 kHz) SGNRFRITDD | 841 | +96%
10827 | AAC | 50 NR (CP-OFDM. 100% RB, 80 MHz, GPSK, 30 kHz) EGNRFRITDD | 842 | £06 %
10828 | AAC | 5G NR (CO-OFDM, 100% RE, 90 MHz. OPSK, 30 kiz) SGNRFRITDD | 843 | £9.8%

30829 | AAC | 5G NR [CP-OFDM, 100% RB, 100 MHE, QPSK, 30 kHz) EGNRFRITDD | B840 | £+06%

(10830 | AAC | 50 NR (CP-OFDM, 1 RB. 10 MHz, OPSK_60 kHz 5G NR FR1 TDD 763 | £06 %
10831 | AAC | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK. €0 SGNRFRITDD | 7.73 | +96%
10832 | AAC | 56 NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 774 | 06 %

(10833 | AAC | 56 NR (CP-OFDM, 1 RB. 25 MHz, QP5K. 60 kH SGNRFRITOD | 770 | +96%
10834 | AAC | 56 NAR (CP-OFDM, 1 RB, 30 MHz, OPSK, 80 kH EGNRFRITDD | 775 | +06%

(10835 | AAC | 50 NR (CP-OFDM, 1 RB. 40 MHz, QPSK, 60 kH 5G NR FR1 T0D 7.70_| +9.6%
10836 | AAC | 5G NR (CP-OFDM, 1 RB, %0 MHz, QPSK, 60 SGNRFRITDO | 7.60 | +9.6%
10837 | AAC | 56 NR {CP-OFDM, 1 RB, 60 MHz, QPSK, 60 KHz) SGNRFRITDO | 768 | +06%
10835 | AAC | 5G NR (CE-OFDM, 1 RB. 80 MHz, QPSK_ 60 kHz) 5G NR FRT TDO 770 | +9.6 %
10840 | AN | 5G NR (CP-OFDM, 1 RB. 0 MHz, QPSK, 0 kHz) BGNRFRITO0 | 767 | £96%
10841 | AAC | 5G NR | EFo‘r_g%‘—ﬂ RE. 100 Mz %L 5G NR FR1 TDD 771 | £96% |

0843 | AAC | 5G NR (GP-OFDM, 50% R, 15 MHz, KHz) 5G NR FR1 TDD 340 | +9.6%

10844 | AAC | 5G NR (CP-OFDM, 50% RB, 20 MHz, OPSK, 60 kHz) 5G NRFR1 T0O 334 | +96%
10846 | AAC | 56 NR (CP-OFDM. 50% RB, 30 MHz, QPSK, 50 kHz) 5G NR FR1 TDO 341 | +9.6% |

10854 | AAC | 5G NR (CP-OFDM, 100% R, 10 MHz, & SGNRFRITDO | 834 | +96%

(70855 | AAC | 5G NR (GP-OFDM, 100% RB, 15 MHz. QPSK. B0 Kz 5G NR FR1 100 336 | $96%
10856 | AAC | 56 NR (CP-OFDM, 100% RE, 20 Mz, GPSK, 80 5G NR FIRS 10O 337 | £+96%

70857 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz §G NR FR® TDO 35 | £06% |
10858 | AAC_| 5G NR (CP-OFDM, 100% RB, 30 MHz. QPSK, 60 kHz) 5G NR FR1 T0O 36 | +068%
10659 | AAC | 56 NR (CP-OFDM, 100% RB, 40 Mz, OPSK, B0 lz) 5G NR FR1 TOO 34 | +96%

0680 | AAC | 56 NR (CP-OFDM, 100% RB, 50 MHz, CPSK, 60 kHz, 5G NR FR3 100 41 | +96%
10861 | AAC | 5G NR igosjou, 100% RB, 60 MHZ. QPSK, B0 kHz) S5GNRFRITDO | 840 | +0.6 %
10863 | AAC | 5G NR (CP-OFDM, 100% RB, 80 MHz. OPSK, 60 SGNRFRITDO | 841 | £+968%

(10884 | AAC_| 3G NR (CP-OFDM, 100% RB, 90 MHz, GPSK, 50 kHz) SGNRFRITOD | 837 | +9.6% |
10865 | ARG | 5G NR (CP-OFDM, 100% RS, 100 MHZ. QPSK. 60 kHz) SGNRFRITDD | #41 | £86%

| 10866 | AAC | 50 NR (DF T-=-OFDM, 1 RE, 100 MHz, QPSK._ 30 kHz)_ 5G NR FRA TDD 60| +9.6%
10868 | AAC | 5G NR (DF T-5-OF DA, 100% RB, 100 MH2. GPSK, 30 kiz) 5G NR FR2 TDD 60 | £96% |
10869 | AAD sa'“Jm OFT-5-OF DM, 1 RB, 100 MHE, QPSK._ 120 kHz) 5G NR FRz T0D 575 | £9.6%
10870 | AAD | 5G NR (DFT-&-OFDM. 100% RB, 100 MHz. GPSK, 120 kHz) S5GNRFRZTDD | 686 | £0.6 % |
10871 | AAD | 5G NR (OF T-s-OF DM, 1 RS, 100 MHz, 160AM, 120 kHz) 5G NR FR2 TDD 5.78 +96%

| 10872 | AAD | 5G NR (DFT-=-OFDM, 100% RB. 100 MHz. 16QAM, 120 kHz) 50 NR FR2Z TDD 652 | +06%
10873 | AAD | 5G NR (DET. , 1 18, 100 MHz, B4QAM, 120 KHz) SGNRFRZTDD | 661 | +9.6%

(70674 | AAD | 53 NR (DF T-5-OFDM, 100% RB. 100 MHz. EXQAM., 120 kHz) G NR FRz TD0 665 | £96%
10875 __| AAD | 5G NR [CP-OFDM, 1 RB, 100 MHz, GPSK, 120 NR FRZ TOD 78| $96%
10876 | AAD | 5G NR (CP-OFDM, 100% RS, 100 MH2, QPSK, 120 kHz) SGNRFRZTDD | 830 | £0.6% |
10677 | AAD | 56 NR (CP-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) 5G NR FR2 TOD 785 | +£9.6%

(10876 | AAD | 5 NR (CP-OFDM, 100% RS, 100 MHz, 15QAM, 120 kHz) NR FRz TOD 341 | £96%
10679 | AAD | 5G NR (CP-OFDM, | RS, 100 Mz, B4GAM, 120 kHz) SGNRFR2TDD | 812 | +96%
10880 | AAD | 50 NR (CP-OFDM, 100% RB, 100 MHz, 54QAM, 120 kHz) BGNRFRZTDD | B36 | =06 %

10881 | AAD | 56 NR (DF T-2-OF DM, 1 R, 50 MHz, GPSK, 120 kHz) G NR FRZ 10D 75 | £9.6%
10882 | AAD | 5G NR (DFT-5-OFDM. 100% RB, 50 MHz, QFSK, 120 kH2) &G NR FRZ TOD 96 | +06%
10883 | AAD | 5G NR (DFT-5-OF DM, 1 R8, 50 MHz, 160AM, 120 KHz) 5G NR FR2 1DD 57 | =06 %
10884 | AAD | 5G NR (DFT-=-OFDM_ 100% RE. 50 MHz, 16QAM, 120 kHz) §G NR FRZ TDD 653 | £06%

[ 10885 | AAD | 5G NR (DFT-5-OFDM, 1 RB, 50 MHz, 63GAM, 120 kHz) SGNRFR2TDOD | 661 | £96%
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(10886 | AAD | 50 NR (DF T-5-OFDM, 100% RB, 50 MHz, G40AM, 120 kHz) 5G NR FR2 TOD 665 | +96%
10887 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MRz, GPSK, 120 kiz) SGNRFR2TOD | 7.78 | +96%
10888 | AAD | &G NR (GP-OFDAM. 100% RB. 50 MHz, QPSK, 120 XMz} 5G NR FR2 TDD 835 | +96% |
10880 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) G NR FR2 100 802 | +06%
| 10880 | AAD | 5G NR (CP-OFDM, 100% RB. 50 160AM. 120 5G NR FR2 TDD 840 | +96%
1088t | AAD sé”un'lqiﬁ‘?'-omu—‘. 1 RB, 50 MHz, BAQAM, 1"zo'“'mz)"'lﬂg— 5G NRLFR2 TDO 13 | +98%
10892 | AAD | 5G NR (CP-OFDM. 100% RB, 50 MHz, BAQAM, 120 kHz} 5G NR FR2 100 41 | 396%
10857 | AAA | 56 NR (DFT-5-OFDM, 1 RB. 5 MHz. OPSK, 30 kHz) 5Q NR FR1 TOD 66 | 296 %
10858 | ARA | 5G NR (DFT-=-OFDM, 1 RB_ 10 MHz, QPSK, 30 kHz) 5G NR FR1 10D 67 | 296%
| 10888 | AAA | 5G NR (OFT-5-OFDM, 1 RB. 15 MHz, QFSK, 30 5G NR FR1 10D 567 | +96%
10900 | ANA | 56 NR (OF T-5-OF DM, 1 RB. 20 MHz, QPSK, 30 kHz 50 NRLFR1 10D 568 | 196%
10901 | AAA | 5G NR (DFT-5-OFDM, 1 RBE_2% MHz, QFSK, 30 5G NR FR1 10D 568 | +96%
10802 | AAA_ | 56 NR (DFT-5-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz 5G NH FR1 100 68 | 296 %
10803 | AAA | 50 NR (‘5?1‘4-0' FOM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 10D 68 | 96 %

| 10808 | AAA | 5G NR (DFT--OFDM, 1 RB. &0 MHz, QPSK, 30 5G NH FR1 100 68 | 496 %
10905 | AAA | G NR (DFT-5-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz 5G Ni FR1 10D 68 | 296 % |
10806 | AAA | 5G NR (DFT-5-OFDM, 1 RB. B0 MHz, QPSK, 30 kHz 5G NR FR1 10D 568 | $96%
10807 | AMA_ | 5G NR (DFT-5-OF DM, 50% RB, 5 MHZ. GPSK. 30 kHz) 5G NR FR1 100 78 | 49.6 %
10808 | ARA | 5G NR 'io' FT-5-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 56 NH Fi1 100 93 | 296% |
10008 | AAA | 5G NR (DFT-5-0FDM, 50% RB, '1§'Mm'tel"'ﬁ"‘“_. 30 kHz) 5G NR FR1 100 506 | £96%
10810 | AAA_ | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 30 kHz. 5G NR FR1 10D 83 | 496%
10911 | AAA | 5G NR (DFT--OFDM, 50% RB, 25 MHz, QPSX, 30 kHz 5G NR FR1 TDD 93 | +96%
10912 | AAA | 5G NR (DFT-5-OF DM, . 30 MHz, QPSX, 30 kHz 5G NA FRI1 10D 584 | $96%
10913 | AAA | 56 NR (DFT--OFDM, 50% RB, 40 MHz, QPSK, 30 kHz 5G N# FR1 100 684 | 208%
10314 | AN | 5G NR (DFT-5-OF DM, 50% RB, 50 MHz, QPSX, 30 kHz 5G NR FR1 10D 585 | +96%
10015 | AMA | 5G NR (DFT-5-OF DM, 50% RB, 60 MHz, QPSK, 30 kHz, 5G NR FR1 10D 583 | 496%
10816 | AAA | 5G NR (DFT-5-OFDM, 50% RB, 80 MHz, QPSX, 30 kHz 5G NR FR1 10D 587 | +96%
10317 | AAA_| 56 NR (DFT-5-OF DM, 50% B, 100 MHz. OPSK. 30 kHiz) SGNRFRITOD | 594 | 496%
10818 | ARA NR (DFT-5-OFDM, 100% RE, 5 MHz, QPSX, 30 kHz) 5G NA Fi1 TDD 586 | +96%
10819 | AMA | 56 n%mm, 00% RB, 10 MHz GPSK. 30 Kz 5G NR FR1 10D 88| 296 % |
10920 | AAA | 5G NR DM, 100% RE, 15 MHz. QPSK_ 30 kHz 5G NR FR1 100 7 | 296%
10921 | AAA | 5G NR (DFT-3-OFDM, 100% RB, 20 MHz. QPSK. 30 kiz '5G NR FR1 10D 84 | +96%
10922 | AAA_| SGNR( | 100% RB, 25 MH2, OPSK. 30 oz SGNRFR1 TOD 32 | +96%
10923 | AAA | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz. OPSK. 30 kHz) 5G N FR1 100 B84 | +96%
| 10824 | ARA | 5G NR (DFT--OFDM, 100% RB, 40 Mz, QPSK_ 30 kHz) 5G NR FR1 100 84| 296% |
10925 | AMA | 56 NR mmmmmnm 5G N FR1 TOD 95 | 296 %
10026 | AAA | 56 NR (DFT-2-0FDM, 100% RB, 60 MHz., QPSK. 30 kiHz) 5G NRFR1 10D 584 | $96%
10927 | AAA_| 5G NR (OFT-5-OFDM, 100% RB, 80 MHz. QPSK, 30 kHz) 56 NR FR1 10D 564 | +96%
10828 | ANA | 5G NR (DFT. 1 RB, 5 Mz, GPSK, 15 kH2) 5G NR PRI FDD 552 | +96% |
10020 | AAA | 50 NR (OF T-5-OFDM, 1 RB, 10 MHz, QPSK. 15 G NA FR1 FOD 552 | $96%
10030 | AAA | 56 NR (OF 1.5-0FDM, 1 RB, 15 MHz, GPSK, 15 kHz| 5G N FR1 FOD 552 | $96%
10831 | AAA | BG NR (OF 1-5-OFDM, 1 RB, 20 MHz, QPSK, 15 5G NR FR1 FDD 551 | $06%
10932 | ARA mfﬁﬁﬁr‘b"‘mh RB. 25 MH2. QPSK_ 15 5G NR FR1 FOD 551 | 296% |
10533 | AML | 5G NR (DF T-5-0FDM, 1 RB, 30 MHz, QPSK. 15 kHz 5G NR FR1 FOO 551 | $96%
10834 | AAA | 56 NA {DFT-5-OFOM, 1 RB, 40 MHz, QPSK. 15 SGNRFRIFDD | 551 | +06% |
10035 | AAA | 50 NR {OF T-5-OFDM, 1 RB, 50 MHz, QPSK_ 15 KHz 5G NR FR1 FOO 551 | +06%
10836 | AAA | 5G N (DFT-5.0FOM, 50% RE. 5 MHz, OPSK, 15 kHz} 5G NA FRI FOD 80 | 496%
10537 | AAA_ | 5G NR (DFT- . 50% RB, 10 MHz, 15 kHz 5G NR FR1 FDD T7_ | $96% |
110038 | ARA | 5G NR {OF T-5-OF DM, 50% RB, 15 MHz, QPSK_ 15 kHz 5G NR FR1 FDD 580 | +96%
10839 | AAA | 5G NR {OF 1-5-OF OM, 50% RB, 20 MH2, QPSK, 15 kH2 5G NR FRT ¥DO 582 | +96%
10040 | AAA | 5G NR (DF T-5-OF DM, 50% RB, 25 MHz, QPSK_ 15 kiz, 5G NR FR1 FOD 589 | +96%
10841 | AAA | 5G NR [DF T-6-OFOM, 50% RE, 30 MHz, QPSK, 15 kH 5G NR FR1 FDO Bl | +96%
10542 | AAA | 5G NA | , 50% RB, 40 MHz, QPSK. 15 kHz 5G NR FR1 FOO 85 | +9.6%
10843 | AAA | 5G NA [DF T-5-0FOM, 50% RB. 50 MHz, QPSK_ 15 104z 5G NR FR1 70O 95 | +96%
10844 | AAA | 5G NR (OFT-5-OFOM, 100% RB, 5 MHz, GPSK, 15 kHz) "5G NR FR1 FDO 81 | +06%
10645 | AAA | 5G NR (OF T-5-OFDM, 100% RB, 10 MHZ, QPSK, 15 KkHz! 5G NR FR1 FDO B5 | +06% |
| 10046 | AAA | 5G NR (DFT-s-OFDAM, 100% RB, 15 MHz, OPSK, 15 kMz SG NRFR1 FDO B3 | +66%
10847 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 20 MHz, QPSK, 15 5G NR FRi FDD B7 | $9.6%
10946 | AAA | 50 NR (DF T-s-OF DM, 100% RB, 25 MHz, OPSK, 15 kHE, 5G NR FR1 FDD 54 | +96%
(10849 | AAA™ | 5G NR (DF T-=-OF DM, 100% RB, 30 MHz, OPSK, 15 KHz, 5G NR FR1 FOD B7 | +9.6%
10850 | AAA | 5G NR (DF T-5-OFDM. 100% RB, 40 QPSK, 15 kHz) 5 NR FR1 FDD 94 | +095%
10851 | AAA mnﬁ@m‘m&b‘%’%ﬁ 15 kHz2) 5G NR FR1 FDD 02 | t06%
10852 | AAA | 5 NR DL (CP-OFDM, Thi 3.1, 5 MHz, B4-QAM, 15 kHz) FSNRFRIFDD | 825 | +06%
10855 | AAA | 5G NR DL (CP-OFDM., TM 3.1. 10 MHz. 64-QAM, 15 kHz) EGNRFRIFDD | 815 | +06%
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10954 [ AAA T'5G NR DL (CP-OFDM, TM 3.1, 15 MHZ. 64-QAM. 15 kHz) 5G NR FRI FDOD 823 | 296 %
10655 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz. B4-QAM. 15 kMz) 5G NR FR1 FDD 8.42 +96%
10956 AAA_ | 8G NR DL (CP-OFDM, TM 3.1, 5 MHz, 84-QAM, 30 kHz) 5G NR FR1 FOD 814 206%
10057 AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz. 64-0AM. 20 5G NR FR1 FDD 3.31 2196 %
10958 AAA | 8G NR DL (CP-OFDM, TM 3.1, 15 MMz, B4-QAM, 30 KHz) 5G NR FR1 FDD 5.61 296%
10959 AAA | 5G NR DL ([CP-OFDM, TM 3.1, 20 MHz 64-QAM, 30 kHz) | 5G NR FR1 FDD 8.33 296 %
10960 AAA | 5G NR DL {CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.32 £96%
10661 AAA T 5G NR DL (CP-OFDM, TM 3.1, 10 MHz. B4-0AM, 15 kHz) 5G NR FR1 TDD 9.36 +06%
10062 AAA | 5G NR DL {CP-OFDM, TM 3.1, 15 MHZ, 64-QAM, 15 kHz) 5G NR FR1TDD 940 £06%
10963 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) 5G NR FR1TDD 9.55 £96%
10884 AA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 54-CAM, 50 kHz) 5G NR FR1TDD 8249 +86%
10965 AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) 5G NR FR1TDD 9.37 £96%
10988 AA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 54-QAM, 30 kHz) &G NR FR1 TDD 9.55 £06%
10987 AAA NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 942 £0.6%
10968 AAA | §G NR DL (CP-OFDM, TM 3.1, 100 MHz, B4-QAM, 30 ki<z) 5G NR FR1 TDD 948 t86%

» Uncertainty & determined using the mix. devistion from inear response applying rectangular distibution and is expressed for the squans of the

field value

Certilicate No: EUmmWV4.0486_Apr20 Page 18 of 18

F-TP22-03 (Rev.00) Page 950f 100



-
h’a- FCC ID:A3LSMG781V Report No: HCT-SR-2008-FC008

Calibration Laboratory of o, e ‘Schweizerischer Kalibrierdienst
Schmid & Partner N “ (s: Service suisse d'étalonnage
Engineering AG ; Servizio svizzero di tarmtura
mnbgumun?a.mame-.m m.; N S guisa Catibration Service
Accradited by he Swiss Accrudiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the £A
Multilaternl Agresment for the recognition of calibration certificatos

Cliont

Cooraon e N e . B A e

This cattiration cenificate documants the traceatitty to national standards, which realize the physical units of measurements (S1),
The measurements arvd the uncertuintios with confidence probability sre given an Ihe following pages and are pan of ihe cerdiiicate.

All zaiibrations have been conductad o the cosed laboratory laclity. envieonment lamperatinm (22 + 3)°C and humidity < 70%.,

Caloration Equipment used |MATE oritical for calibralion)

Fg__lllz' Standirtis 1O # Cal Date (Cartilicate No.) Scheoulad Calibration
Reference Probe EUmmWvi 5N 53T 31.Dac-18 (No. EUmmW\V3-8374_Dec19) Dec-20

DAE4ip BN 1802 16-Jun-20 (No. DAE4Ip-1602_Jur0) Jun2t

Secondmry Standards 1o » Check Date (in house) Schaduled Gheck

al % 9 4 D
al 7¢

Wi e T o

U 4| =1 | @ te| Lole [ &Y

Thin callbmton cortificate shal not be ropmcuced axcept in full without weittan approvel of the laboratory.

Cortificate No: 5G-Vari30-1011_Jul20 Page 10i5

F-TP22-03 (Rev.00) Page 960f 100



| |
h’a_ FCC ID:A3LSMG781V Report No: HCT-SR-2008-FC008

Calibration Laboratory of

S Schweizerischer Kalibrierdionst
Schmid & Partner C Service suisse détatonnage
Engineering AG Servizio svizzuro di taraturs
Zeughausatrasse 43, B004 Zurich, Switzerand S cwiss Calibration Service
Accradited by the Swiss Accreditition Sarvica (S45) Accroditation No.: SCS 0108

The Swiss Accreditation Service is one of tha signatories to the EA
Multitateral Agreament for the recegnition of cslibeation certificates

Glossary

Cw Continuous wave

Calibration is Performed According to the Following Standards

Internal procedure QA CAL-45-5Gsources
IEC TR 63170 ED1, "Measurement procedure for the evaluation of power density related to

human exposure to radio frequency fields from wireless communication devices operating
between 6 GHz and 100 GHz", January 2018

Methods Applied and Interpretation of Parameters

= Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-fieid, y-axis normal to the others in the field scanning plane parallel to the hom flare and
horn flange.

* Measurement Conditions: (1) 10 GHz: The forward power to the hom antenna is measured
prior and after the measurement with a power sensor. During the measurements, the hom
is directly connected to the cable and the antenna ohmic and mismatch losses are
determined by far-field measurements. (2) 30, 45, 60 and 90 GHz The verification sources
are switched on for at least 30 minutes. Absorbers are used around the probe cub and at
the ceiling to minimize reflections.

» Hom Positioning: The waveguide hom is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the hom.

» E- field distribution; E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe, The E-fneld value stated as calibration value represents the E-field-
maxima and the averaged (1cm” and 4cm®) power density values at 10mm in front of the
horn.

» Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity

* Local peak E-field (V/m) and peak values of the total and normal component of thg poynting
vector |Ref }l and n. Refsgaveraged over the surface area of 1 em? (pSiavgicm® and
?Snavg‘lc ) and 4cm’ (pSavgdem? and pS,avgdcm®) at the nominal operational

requency of the verification source.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage lactor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version cDASYE Module mmWave V2o
Phantom 5G Phantom

Distance Horn Aperture - plane 10 mm

XY Scan Resolution dx, dy = 2.5 mm

Number of measured planes 2 (10mm, 10mm + A'4)

Frequency 30 GHz + 10 MHz

Calibration Parameters, 30 GHz

Distance Hom Aperture Prad’ Max E-field | Uncertainty Ava Power Density Uncertainty
{0 Measured Plane (mW) (Vim) (k=2) n.As{S}], |Re(S)| k=2)
(Wim2)
1 cm? 4cm?
10 mm 20.0 104 1.27 dB 247,250 213,216 1.28 dB

! gerived from far-field data
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 {30000.0MH:)

Device under Test Properties

Name, Manufacturar Dimensions [mm| IMEI

5G Verdication Source 30 GH: 100.0 % 100.0 x 3000

Exposure Conditions

Fhantom Section Position, Test Distance Bana
[mm]
3G £ 55 mm Vakaation band cw
Hardware Setup
Phantom Medium
mmWave Phantom - 1002 Air

Scan Setup

5G Sean

Grid Extents [mm] £0.0x 60.0

Grid Steps [lambda] .

Sersor Surfece [mm)
MAIA

Group,

DUT Type

SN 1011

Chanmel Number

Probe, Calibration Date
EUmmMWY3I - SNSI7E F1-THGH

201512-51

Measurement Results

Date
Avg Ares

Fraquency [MH2),

Conversion Factor

DAE, Calibration Date
DAEAIp 11602,

2020-06-16

Cenificale No: 5G-Verl30-1011_Jul20 Pago 40f 5
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm) me DUT Type
5G Verfication Source 30 G 100.0 « 1000 = 100.( o101

Exposure Conditions

Phantom Section Position, Test Distance fland Group, Frequency [MHz), Conversion Factor
[men) Chaninel Number
SG S5Smm Yalidation band C'w 00000 1l
30000

Hardware Setup

Phantom Maedm Probe, Calibration Date DAE, Calration Date
mmWave Phantom « 1002 /3-SN9374 FI DAEdIp Sn1602
020-06-16
Scan Setup Measuremant Results
5G Scan 56 Scan
Grid Extents [mm| 80.0x 600 Date 2020-07-30, 10-30
Grid Steps [lambda) 025x 025 4.00
Sensar Surface {mm] 555 L6
MAIA MAIA not used 13
104
Power Dratt [dB) 0.06
Neoespt s 140 cxr'] | et ][] v, I 4RE2Y
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