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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

Address 17383, Rep. of Korea
Telephone +82 31 645 6300
Fax. +82 31 645 6401

Attestation of SAR test result

Applicant Name:

SAMSUNG Electronics Co., Ltd.

FCC ID: A3LSMW728Y
Model: SM-W728Y
EUT Type: Tablet
Application Type: Certification

The Highest Reported SAR

Band Tx. Frequency Equipment Reported 1g Body SAR
(MHz2) Class (W/kg)

UMTS 850 826.4 - 846.6 PCB 0.54
UMTS 1900 1852.4-1907.6 PCB 0.85
LTES 824.7 - 848.3 PCB 0.62
LTE 7 2502.5-2567.5 PCB 0.96
802.11b 2412 -2472 DTS 0.35
U-NII-1 5180-5 240 NII 0.46
U-NII-2A 5260 -5 320 NII 0.55
U-NII-2C 5500-5720 NII 0.60
U-NII-3 5745 -5825 NII 0.39
Bluetooth 2402-2480 DSS 0.51
Simultaneous SAR per KDB 690783 D01v01r03 1.57
Date(s) of Tests: 05/22/2017 ~ 05/26/2017, 06/09/2017, 06/16/2017 ~ 06/17/2017
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview

Band & Mode

Operating Mode

Tx Frequency

Device Dimension:

UMTS 850 Voice / Data 826.4 — 846.6 MHz
UMTS 1900 Voice / Data 1852.4 -1 907.6 MHz
LTE Band 5 (Cell) Data 824.7 — 848.3 MHz
LTE Band 7 Data 2502.5-2567.5 MHz
2.4 GHz WLAN Data 2412 -2 472 MHz
U-NII-1 Data 5180 -5 240 MHz
U-NII-2A Data 5260 -5 320 MHz
U-NII-2C Data 5500 -5 720 MHz
U-NII-3 Data 5745 -5 825 MHz
Bluetooth Data 2402 — 2 480 MHz

Device Description

Overall (Length x Width): 287.5 mm x 196 mm
Overall Diagonal: 348 mm
Display Diagonal: 315 mm

Standard (Li-ion Battery)

Battery Options Type: EB-BW720ABE
Manufacturer: SDI
Hardware Version: REV1.0
Software Version : W728Y.001
Mode Serial Number
A81DR32J40005PP
UMTS 850, UMTS 1900, LTE 5 AS1DR32J40005NB
LTE 7 A81DR32J40005NB
A81DR32J40005PP
Device Serial Numbers
- A81DR32J400052M
WiFi 2.4GHz, 5GHz / Bluetooth AS1DR32J400076A

Several samples with identical hardware were used to SAR testing.

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

Cover

Keyboard cover

F-TP22-03 (Rev.00)
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2.2 DUT Wireless mode

Wireless :
Modulation Operating Mode Duty Cycle
UMTS Rel.99 (Voice / DATA)
Band 5 HSDPA (Rel. 5,Cat.14)
WCDMA (UMTS) | oo 5 HSUPA (Rel. 6 Cat.6) 100 %
DC-HSDPA (Rel.8, Cat.24)
HSPA+ (Rel. 7) (Uplink QPSK Only)
LTE Band 3 (Cell) Data (QPSK, 16QAM) 100 % (FDD)
99.28 % (ANT 0)
2.4 GHz WLAN Data 802.11b, 802.11g, 802.11n (HT20) 99.20 % (ANT 1)
94.82 % (802.11a) ANT O
5 GHz WLAN Data ggg'ﬁ Z’C 8(%#128/23;%?/ HT40) | 9495 9 (802.11a) ANT 1
' 85.00 % (802.11ac 80MHz)
Bluetooth Data 77.0 % (DH5)
Bluetooth LE 4.1 Data N/A

2.2.1 Power Reduction for SAR

This device uses a power reduction mechanism for SAR compliance. The power reduction mechanism is
activated when the device is used in close proximity to the user’s body. FCC KDB Publication 616217
D04v01r02 Section 2.6 was used as a guideline for selection SAR test distances for this device. Detailed
description of the power reduction mechanism are include in Proximity Sensor considerations document.

F-TP22-03 (Rev.00) 6 /167 HCT CO., LTD
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2.3 LTE information

ltem. Description

LTE Band 5 (Cell)| 824.7 MHz ~ 848.3 MHz
Frequency Range

LTE Band 7 2502.5 MHz ~ 2 567.5 MHz

Channel Bandwidths LTE Band 5 (Cell)| 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
LTE Band 7 5 MHz, 10 MHz, 15 MHz, 20 MHz

Channel Numbers & Freq.(MHz) Low Mid High

1.4 MHz 824.7 (20407) 836.5 (20525) 848.3 (20643)
3 MHz 825.5 (20415) 836.5 (20525) 847.5 (20635)

LTEBand 5 (Cell) oy, 826.5 (20425) 836.5 (20525) 846.5 (20625)
10 MHz 829.0 (20450) 836.5 (20525) 844.0 (20600)
5 MHz 2 502.5 (20775) 2 535 (21100) 2 567.5 (21425)

LTE Band 7 10 MHz 2 505.0 (20800) 2 535 (21100) 2 565.0 (21400)
15 MHz 2 507.5 (20825) 2 535 (21100) 2562.5 (21375)
20 MHz 2 510.0 (20850) 2 535 (21100) 2 560.0 (21350)

UE Category Rel.10, UE Category 6

Modulations Supported in UL QPSK, 16QAM

LTE voice/data requirements Data Only

Hotspot with LTE+WIFI Yes

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~6.2.5

LTE MPR options . - -
The MPR is permanently built-in by design as a mandatory.

A-MPR is not implemented in the DUT.

2 Main TX/RX Ant and 2 Diversity RX Ant
Description of the LTE Transmitter &

antenna

See Operation Description

LTE Carrier Aggregation This device doesn’t supports Carrier Aggregation.

This device does not support full CA features on 3GPP Release 10. The
following LTE Release 10 features are not supported. Uplink and Downlink
Carrier aggregations, Relay, HetNet, Enhanced MIMO, elCl, WiFi offloading,
MDH, eMBMA, Cross-Carrier Scheduling, Enhanced SC-FDMA.

LTE Release 10 information

F-TP22-03 (Rev.00) 7 /167 HCT CO., LTD
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2.4 TEST METHODOLOGY and Procedures

The tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the
following published KDB procedures.

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

- FCC KDB Publication 941225 DO5A LTE Rel.10 KDB Inquiry sheet v01r02

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r02

- FCC KDB Publication 616217 D04 SAR Tablet v01r02

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)

F-TP22-03 (Rev.00) 8 /167 HCT CO., LTD
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2.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

2.5.1 Maximum Main Output Power

3GPP 3GPP 3GPP 3GPP
Mode / Band WCDMA HSDPA HSUPA DC-HSDPA
(dBm) (dBm) (dBm) (dBm)

Active Maximum 18.0 18.0 18.0 18.0

UMTS Band 5 Nominal 17.5 17.5 17.5 17.5

(850 MHz) . Maximum 245 24.0 24.0 24.0

Inactive -

Nominal 24.0 23.5 23.5 23.5

Active Maximum 13.0 12.5 12.5 12.5

UMTS Band 2 Nominal 12.5 12.0 12.0 12.0

(1900 MHz) . Maximum 23.0 225 225 22.5

Inactive -
Nominal 225 22.0 22.0 22.0
Mode / Band Modulated Average (dBm)

. Maximum 18.0
Active Nominal 17.5
LTE Band 5 (Cell) . Maximum 45
Nominal 24.0
. Maximum 13.0
Active Nominal 12.5
LTE Band 7 Inactive Maximum 23.7
Nominal 23.2

2.5.2 Maximum WLAN( Ant 0, Ant 1)/ BT Power

Mode/Band

Sensor State

) Maximum

Active -
2.4 GHz Nominal
WIFI Inacti Maximum
(Ch.1~11) | nacive Nominal
) Maximum

Active -
2.4 GHz Nominal
WIFI Inacti Maximum
(Ch.12) nactive Nominal
) Maximum

Active -
2.4 GHz Nominal
WIFI Inacti Maximum
(Ch.13) nactive Nominal

Modulated Average (dBm)

F-TP22-03 (Rev.00)
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Mode/Band Modulated Average (dBm)
Sensor State 9 ac
5 GHz WIFI (20MHz BW)

) Maximum 7.5 7.5 7.5

Active Nominal 70 7.0 7.0

5200 MHz _ Maximum 12.5 11.5 11.5
Inactive Nominal 12.0 11.0 11.0

) Maximum 7.5 7.5 7.5

Active Nominal 70 7.0 7.0

5300 MHz _ Maximum 12.5 11.5 11.5
Inactive Nominal 12.0 11.0 11.0

) Maximum 7.5 7.5 7.5

Active Nominal 70 7.0 7.0

5500 MHz , Maximum 125 115 11.5
Inactive Nominal 12.0 11.0 11.0

) Maximum 7.5 7.5 7.5

Active Nominal 70 7.0 7.0

5800 MHz , Maximum 125 115 11.5
Inactive Nominal 12.0 11.0 11.0

5 GHz WIFI (40MHz BW)

) Maximum 7.5 7.5

Active Nominal 7.0 7.0

5200 MHz _ Maximum 105 105
Inactive Nominal 10.0 10.0

) Maximum 7.5 7.5

Active Nominal 7.0 7.0

5300 MHz _ Maximum 105 105
Inactive Nominal 10.0 10.0

) Maximum 7.5 7.5

Active Nominal 7.0 7.0

5500 MHz _ Maximum 105 105
Inactive Nominal 10.0 10.0

) Maximum 7.5 7.5

Active Nominal 7.0 7.0

5800 MHz _ Maximum 105 105
Inactive Nominal 10.0 10.0

F-TP22-03 (Rev.00) 10 /167 HCT CO., LTD
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Mode/Band Modulated Average (dBm)
Sensor State g
5 GHz WIFI (80MHz BW)
. Maximum
Active -
Nominal
5200 MHz -
. Maximum
Inactive -
Nominal
. Maximum
Active -
Nominal
5300 MHz ) Maximum
Inactive -
Nominal
. Maximum
Active -
Nominal
5500 MHz ) Maximum
Inactive -
Nominal
. Maximum
Active -
Nominal
5800 MHz ) Maximum
Inactive -
Nominal

Mode / Band Modulated Average (dBm)

Maximum 10.0

Bluetooth (DH5) Nominal oo
Maximum 4.5

Bluetooth LE Nominal 4.0

F-TP22-03 (Rev.00) 11 /167 HCT Co., LTD
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2.6 Power Reduction by Proximity Sensing

2.6.1 Proximity Sensor Triggering Distance

Rear of the DUT was placed directly below the flat phantom. The DUT was moved toward the phantom in
accordance with the steps outlined in KDB 616217 §6.2 to determine the trigger distance for enabling power
reduction. The DUT was moved away from the phantom to determine the trigger distance for resuming full

power.

The measurement was repeated for the surface of Rear and Top side.

The DUT featured a visual indicator on is display that showed the status of the proximity sensor (Triggered or
not triggered). This was used to determine the status of the sensor during the proximity sensor assessment as

monitoring the output power directly was not practical without affecting the measurement.

It was confirmed separately that the output power was altered according to the proximity sensor status
indication. This was achieved by observing the proximity sensor status at the same time as monitoring the

conducted power. Section 9 contains both the full and reduced conducted power measurements.

Phantom

Proximity Sensor Trigger Distance Assessment

KDB 616217 86.2, Rear side

LEGEND

Trigger Distance

Phantom

Proximity Sensor Trigger Distance Assessment

KDB 616217 86.2, Top side

—> Direction of DUT travel for determination of power reduction triggering point

—> Direction of DUT travel for determination of full power resumption triggering point

Proximity sensor triggering distance measurement results Wi-Fi

Wi-Fi Ant 0

Rear side — EUT Moving toward (trigger) to the Phantom

Trigger Distance

Distance (mm) 12 ‘ 11 10 ‘ 9 8 7 ‘ 6 5 4 3 2
2.4GHz 802.11b 14.11 14.13 14.12 14.13 14.11 7.48 7.45 7.46 7.45 7.48 7.45
2.4GHz 802.11g 11.61 11.61 11.57 11.58 11.57 7.37 7.37 7.39 7.37 7.39 7.35
2.4GHz 802.11n 11.30 11.3 11.26 11.31 11.28 7.29 7.28 7.26 7.27 7.30 7.29
5 GHz 802.11a [BW 20] 11.54 11.52 11.49 11.51 11.50 7.31 7.28 7.28 7.27 7.25 7.27
5 GHz 802.11n [BW 20] 10.35 10.37 10.34 10.35 10.38 6.89 6.88 6.64 6.83 6.85 6.85
5 GHz 802.11n [BW 40] 9.38 9.30 9.31 9.31 9.32 6.78 6.80 6.77 6.80 6.87 6.77
5 GHz 802.11ac [BW 20] | 10.33 10.35 10.34 10.35 10.32 6.66 6.68 6.68 6.67 6.67 6.59
5 GHz 802.11ac [BW 40] 9.20 9.22 9.21 9.21 9.22 6.59 6.60 6.58 6.48 6.50 6.48
5 GHz 802.11ac [BW 80] 9.18 9.23 9.25 9.24 9.28 6.59 6.54 6.59 6.52 6.57 6.58
F-TP22-03 (Rev.00) 12 /167 HCT CO., LTD
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Rear side — EUT Moving away (Release) from the Phantom

Distance (mm) 2 ‘ 3 4 ‘ 5 6 7 ‘ 8 9 10 11 12

2.4GHz 802.11b 7.48 7.45 7.46 7.45 7.48 7.45 14.11 14.13 14.12 14.13 14.11
2.4GHz 802.11g 7.37 7.37 7.39 7.37 7.39 7.35 11.61 11.61 11.57 11.58 11.57
2.4GHz 802.11n 7.29 7.28 7.26 7.27 7.30 7.29 11.30 11.3 11.26 11.31 11.28

5 GHz 802.11a [BW 20] 7.31 7.28 7.28 7.27 7.25 7.27 1154 | 1152 | 11.49 | 1151 | 11.50

5 GHz 802.11n [BW 20] 6.89 6.88 6.64 6.83 6.85 6.85 10.35 10.37 10.34 10.35 10.38

5 GHz 802.11n [BW 40] 6.78 6.80 6.77 6.80 6.87 6.77 9.38 9.30 9.31 9.31 9.32

5 GHz 802.11ac [BW 20] 6.66 6.68 6.68 6.67 6.67 6.59 10.33 10.35 10.34 10.35 10.32

5 GHz 802.11ac [BW 40] 6.59 6.60 6.58 6.48 6.50 6.48 9.20 9.22 9.21 9.21 9.22

5 GHz 802.11ac [BW 80] 6.59 6.54 6.59 6.52 6.57 6.58 9.18 9.23 9.25 9.24 9.28
Based on the most conservative measured triggering distance of 7mm, additional SAR measurements were required at
6mm from rear side for the above modes

Top side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 13 12 11 ‘ 10 9 8 ‘ 7 6 5 4 3

2.4GHz 802.11b 14.11 14.13 14.12 14.13 1411 14.11 7.48 7.45 7.46 7.45 7.48
2.4GHz 802.11g 11.61 11.61 11.57 11.58 11.57 11.61 7.37 7.37 7.39 7.37 7.39
2.4GHz 802.11n 11.30 11.3 11.26 11.31 11.28 11.30 7.29 7.28 7.26 7.27 7.30

5 GHz 802.11a [BW 20] 11.54 11.52 11.49 11.51 11.50 11.54 7.31 7.28 7.28 7.27 7.25
5 GHz 802.11n [BW 20] 10.35 10.37 10.34 10.35 10.38 10.35 6.89 6.88 6.64 6.83 6.85
5 GHz 802.11n [BW 40] 9.38 9.30 9.31 9.31 9.32 9.38 6.78 6.80 6.77 6.80 6.87
5 GHz 802.11ac [BW 20] | 10.33 10.35 10.34 10.35 10.32 10.33 6.66 6.68 6.68 6.67 6.67
5 GHz 802.11ac [BW 40] 9.20 9.22 9.21 9.21 9.22 9.20 6.59 6.60 6.58 6.48 6.50
5 GHz 802.11ac [BW 80] 9.18 9.23 9.25 9.24 9.28 9.18 6.59 6.54 6.59 6.52 6.57

Top side — EUT Moving away (Release) from the Phantom

Distance (mm) 3 4 5 6 7 8 9 ‘ 10 11 12 13

2.4GHz 802.11b 7.41 7.43 7.42 7.44 7.45 14.11 14.13 14.12 14.13 14.11 14.12
2.4GHz 802.11g 7.37 7.39 7.38 7.36 7.38 11.61 11.61 11.57 11.58 11.57 11.59
2.4GHz 802.11n 7.29 7.25 7.25 7.24 7.27 11.30 11.3 11.26 11.31 11.28 11.31

5 GHz 802.11a [BW 20] 7.23 7.24 7.23 7.25 7.21 11.54 11.52 11.49 1151 11.50 11.54
5 GHz 802.11n [BW 20] 6.72 6.71 6.70 6.71 6.71 10.35 10.38 10.34 10.35 10.38 10.35
5 GHz 802.11n [BW 40] 6.71 6.72 6.70 6.73 6.71 9.38 9.37 9.35 9.36 9.38 9.37
5 GHz 802.11ac [BW 20] | 6.66 6.68 6.68 6.67 6.67 10.35 10.37 10.34 10.35 10.36 10.35
5 GHz 802.11ac [BW 40] | 6.51 6.50 6.49 6.45 6.44 9.20 9.22 9.21 9.21 9.22 9.20
5 GHz 802.11ac [BW 80] | 6.52 6.53 6.51 6.52 6.52 9.18 9.23 9.25 9.24 9.28 9.18

Based on the most conservative measured triggering distance of 7mm, additional SAR measurements were required at
6mm from Top side for the above modes

F-TP22-03 (Rev.00) 13 /167 HCT Co., LTD
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Wi-Fi Ant 1
Rear side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 12 ‘ 11 10 ‘ 9 8 7 ‘ 6 5 4 3 2

2.4GHz 802.11b 13.41 13.43 13.41 13.43 13.41 7.38 7.34 7.33 7.31 7.33 7.34
2.4GHz 802.11g 11.11 11.10 11.17 11.18 11.12 7.30 7.31 7.30 7.32 7.31 7.30
2.4GHz 802.11n 11.00 11.05 11.06 11.02 11.05 7.31 7.30 7.32 7.30 7.31 7.29

5 GHz 802.11a [BW 20] 11.33 11.32 11.35 11.37 11.40 7.28 7.28 7.25 7.28 7.29 7.26
5 GHz 802.11n [BW 20] 10.20 10.17 10.21 10.23 10.20 7.19 7.12 7.14 7.13 7.15 7.14
5 GHz 802.11n [BW 40] 9.21 9.22 9.23 9.20 9.22 6.88 6.88 6.87 6.82 6.85 6.87
5 GHz 802.11ac [BW 20] | 10.18 10.19 10.20 10.22 10.21 6.96 6.95 6.97 6.95 6.97 6.99
5 GHz 802.11ac [BW 40] 9.19 9.18 9.16 9.18 9.20 6.59 6.60 6.61 6.57 6.55 6.56
5 GHz 802.11ac [BW 80] 9.15 9.14 9.15 9.17 9.18 6.52 6.54 6.55 6.55 6.53 6.51

Rear side — EUT Moving away (Release) from the Phantom

Distance (mm)

2.4GHz 802.11b 7.38 7.34 7.33 7.31 7.33 7.34 13.41 13.43 13.41 13.43 13.41
2.4GHz 802.11g 7.30 7.28 7.30 7.32 7.29 7.30 11.10 11.13 11.12 11.14 11.11
2.4GHz 802.11n 7.31 7.30 7.32 7.30 7.31 7.29 11.00 11.05 11.06 11.02 11.05

5 GHz 802.11a [BW 20] 7.28 7.28 7.25 7.28 7.29 7.26 11.30 11.27 11.25 11.27 11.20

5 GHz 802.11n [BW 20] 7.19 7.12 7.14 7.13 7.15 7.14 10.20 10.17 10.21 10.23 10.20

5 GHz 802.11n [BW 40] 6.88 6.88 6.87 6.82 6.85 6.87 9.21 9.22 9.23 9.20 9.22

5 GHz 802.11ac [BW 20] 6.96 6.95 6.97 6.95 6.97 6.99 10.18 10.19 10.20 10.22 10.21

5 GHz 802.11ac [BW 40] 6.59 6.60 6.61 6.57 6.55 6.56 9.19 9.18 9.16 9.18 9.20

5 GHz 802.11ac [BW 80] 6.52 6.54 6.55 6.55 6.53 6.51 9.15 9.14 9.15 9.17 9.18
Based on the most conservative measured triggering distance of 7mm, additional SAR measurements were required at
6mm from rear side for the above modes

Top side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 13 12 11 ‘ 10 9 8 ‘ 7 6 5 4 ]

2.4GHz 802.11b 13.41 13.43 13.41 13.43 13.41 13.41 7.38 7.34 7.33 7.31 7.33
2.4GHz 802.11g 11.11 11.10 11.17 11.18 11.12 11.11 7.30 7.31 7.30 7.32 7.31
2.4GHz 802.11n 11.00 11.05 11.06 11.02 11.05 11.00 7.31 7.34 7.32 7.30 7.31

5 GHz 802.11a [BW 20] 11.33 11.32 11.35 11.37 11.40 11.33 7.28 7.28 7.33 7.31 7.30
5 GHz 802.11n [BW 20] 10.20 10.17 10.21 10.23 10.20 10.20 7.19 7.20 7.21 7.20 7.19
5 GHz 802.11n [BW 40] 9.21 9.22 9.23 9.20 9.22 9.21 6.88 6.88 6.87 6.82 6.85
5 GHz 802.11ac [BW 20] | 10.18 10.19 10.20 10.22 10.21 10.18 6.92 6.91 6.94 6.95 6.92
5 GHz 802.11ac [BW 40] 9.19 9.18 9.16 9.18 9.20 9.19 6.62 6.61 6.61 6.60 6.62
5 GHz 802.11ac [BW 80] 9.15 9.14 9.15 9.17 9.18 9.15 6.57 6.55 6.57 6.55 6.55

Top side — EUT Moving away (Release) from the Phantom

Distance (mm) 8 4 5 6 7 8 9 ‘ 10 11 12 13

2.4GHz 802.11b 7.40 7.41 7.38 7.31 7.37 13.40 13.42 13.44 13.42 13.40 13.42
2.4GHz 802.11g 7.32 7.31 7.35 7.33 7.31 11.15 11.14 11.12 11.17 11.17 11.11
2.4GHz 802.11n 7.29 7.30 7.31 7.30 7.29 11.00 11.05 11.06 11.02 11.05 11.00

5 GHz 802.11a [BW 20] 7.26 7.24 7.25 7.26 7.27 11.30 11.29 11.30 11.37 11.38 11.33

5 GHz 802.11n [BW 20] 7.20 7.21 7.21 7.20 7.22 10.20 10.17 10.21 10.23 10.21 10.20

5 GHz 802.11n [BW 40] 6.90 6.91 6.97 6.92 6.97 9.21 9.22 9.23 9.20 9.22 9.21

5 GHz 802.11ac [BW 20] 6.95 6.96 6.97 6.96 6.97 10.18 10.19 10.20 10.22 10.21 10.18

5 GHz 802.11ac [BW 40] 6.61 6.65 6.64 6.60 6.65 9.19 9.18 9.16 9.18 9.20 9.19

5 GHz 802.11ac [BW 80] 6.52 6.53 6.51 6.52 6.52 9.15 9.14 9.15 9.17 9.18 9.15
Based on the most conservative measured triggering distance of 7mm, additional SAR measurements were required at
6mm from Top side for the above modes
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Proximity sensor triggering distance measurement results Main Band

Rear side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 20 19 ‘ 18 17 16 15 14 13 12 11 10
WCDAM 5 23.60 | 23.62 | 2359 | 2360 | 2361 | 16.78 | 16.77 | 16.79 | 16.74 | 16.75 | 16.73
WCDMA 2 2214 | 2213 | 2214 | 2213 | 2215 | 1250 | 12.48 | 12.49 | 1250 | 12.47 | 12.49

LTE 5 2364 | 2365 | 2363 | 2364 | 2365 | 17.31 | 17.28 | 17.18 | 17.20 | 17.21 | 17.23
LTE 7 2292 | 2291 | 2289 | 2291 | 2290 | 1190 | 11.87 | 11.90 | 11.91 | 11.90 | 11.87
Rear side — EUT Moving away (Release) from the Phantom

Distance (mm) 10 11 ‘ 12 13 14 15 16 17 18 19 19
WCDAM 5 16.69 | 16.70 | 16.71 | 16.69 | 16.70 | 16.70 | 2361 | 23.59 | 2358 | 23.59 | 23.60
WCDMA 2 1243 | 1246 | 1244 | 12.42 | 12.44 | 1243 | 2218 | 2247 | 2216 | 22.15 | 22.19

LTE 5 17.32 | 17.30 | 17.29 | 17.20 | 17.21 | 17.19 | 2360 | 2359 | 23.61 | 23.59 | 23.61
LTE 7 11.90 | 11.91 | 11.93 | 11.91 | 11.90 | 11.91 | 2294 | 22.93 | 22.93 | 22.94 | 22.93

Based on the most conservative measured triggering distance of 15mm, additional SAR measurements were required at
14mm from rear side for the above modes

Top side — EUT Moving toward (trigger) to the Phantom

Distance (mm)

WCDAM 5 23.64 | 23.62 | 2365 | 2363 | 23.62 | 1669 | 16.69 | 16.70 | 16.68 | 16.71 | 16.68
WCDMA 2 2221 | 2218 | 2220 | 2215 | 2215 | 1219 | 1225 | 1234 | 1228 | 12.22 | 12.24
LTE5 23.67 | 23.66 | 23.66 | 23.67 | 23.65 | 17.32 | 17.35 | 17.34 | 17.30 | 17.31 | 17.36
LTE 7 2289 | 22.91 | 2291 | 2289 | 2290 | 11.88 | 11.87 | 11.89 | 11.90 | 11.90 | 11.87
Top side — EUT Moving away (Release) from the Phantom
Distance (mm) 16 17 ‘ 18 19 20 21 22 23 24 25 26
WCDAM 5 16.72 | 16.70 | 16.69 | 16.71 | 16.72 | 16.70 | 23.66 | 23.67 | 23.64 | 23.65 | 23.64
WCDMA 2 12.20 | 12.18 | 12.17 12.2 1220 | 1221 | 2219 | 22.17 | 2216 | 2220 | 22.18
LTE5 17.36 | 17.35 | 17.33 | 17.38 | 17.35 | 17.36 | 23.67 | 2366 | 23.68 | 23.69 | 23.67
LTE 7 11.90 | 11.90 | 11.89 | 11.88 | 11.91 | 11.92 | 2291 | 2292 | 2291 | 22.93 | 22.92

Based on the most conservative measured triggering distance of 21mm, additional SAR measurements were required at
20mm from Top side for the above modes

Trigger distance - Rear

Trigger distance - Top

Tissue simulating liquid Moving toward ~ Moving from Moving from  Moving from
phantom phantom phantom phantom
850 muscle 15 15 21 21
1900 muscle 15 15 21 21
2450 muscle 7 7 7 7
2600 muscle 15 15 21 21
5000 muscle 7 7 7 7
Summary of Trigger Distances
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2.6.2 Proximity Sensor Coverage for SAR measurements
As there is no spatial offset between the antenna and the proximity sensor element, proximity sensor
coverage did not need to be assessed.

2.6.3 Proximity Sensor Tilt Angle Assessment (KDB 616217 §6.4)

The DUT was positioned directly below the flat phantom at the minimum measured trigger distance with Top
side parallel to the base of the flat phantom for each band.

The EUT was rotated about Top side for angles up to +45°. If the output power increased during the rotation the
DUT was moved 1mm toward the phantom and the rotation repeated. This procedure was repeated until the power
remained reduced for all angles up +45°.

Hat Phantom, Side View

t Tngger distance

C!'J

Proximity sensor tilt angle assessment (Top side) KDB 616217 §86.4

Summary of Tablet Tilt Angle influence to Proximity Sensor Triggering (Top side)

Minimum distance

Power reduction status

Band at which power
(MHz) ma:’r?glilrfggr:)\%a;i? 10°  20°

850 21 mm On On On On On On On On On On On
1900 21 mm On On On On On On On On On On On
2450 7 mm On On On On On On On On On On On
2600 21 mm On On On On On On On On On On On
5000 7 mm On On On On On On On On On On On

2.6.4 Resulting test positions for SAR measurements

Wireless " . §6.2- §6.3 - Worst case
technologies Position Triggering S Tilt Angle distance for
Distance SAR
Rear 15 N/A N/A 14
WWAN
Top 21 N/A 21 20
Rear N/A N/A
WLAN
Top N/A 7
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2.6.5 SAR Test Configurations

Full Power Condition: Sensor Inactive

Freq. Maximum Power Separation Distances (mm) ‘Device Configurations for SAR Testing
Antenna Band

(MHz)  gBm mW  Rear Top ‘ Left ‘Right ‘Bottom‘ Rear Top Left Right Bottom
Main WCDMA5| 846.6 24.5 281.8 2 3.4 44 193 191 YES | YES | YES NO NO

Main |[WCDMA2|1907.6| 23.0 | 199.5 2 3.4 | 108 | 163 191 | YES | YES | NO NO NO
Main LTE 5 848.3 | 245 | 281.8 2 3.4 44 193 191 | YES | YES | YES | NO NO
Main LTE 7 2560 23.7 | 2344 2 3.4 44 193 191 | YES | YES | YES | NO NO
WLANAnNtl | 24GHz | 2462 | 145 28.2 3.1 34 [196.2| 81 |1885| YES | YES | NO NO NO
WLAN Antl BT 2480 10 10 3.1 3.4 [196.2| 81 | 1885 | YES | YES | NO NO NO
WLAN Antl | 5GHz 5825 | 125 17.8 3.1 3.4 [196.2| 81 | 1885 | YES | YES | NO NO NO
WLANANt2 | 2.4GHz | 2462 | 145 28.2 3.1 3.4 | 177 | 955 | 1885 | YES | YES | NO NO NO
WLAN Ant2 | 5GHz 5825 | 125 17.8 3.1 34 | 177 | 955 | 1885 | YES | YES | NO NO NO

Reduced Power Condition: Sensor Active

Freq. Maximum Power Separation Distances (mm) ‘Device Configurations for SAR Testing

Antenna Band
(MHz)  gBm mW  Rear Top ‘ Left ‘Right ‘Bottom‘ Rear = Top Left Right Bottom

Main WCDMAS| 846.6 18 63.1 2 3.4 44 193 191 YES | YES NO NO NO
Main WCDMA 2| 1 907.6 13 20 2 3.4 108 | 163 191 YES | YES NO NO NO
Main LTE S 848.3 18 63.1 2 3.4 44 193 191 YES | YES NO NO NO
Main LTE 7 2560 13 20 2 3.4 44 193 191 YES | YES NO NO NO
WLAN Antl | 2.4GHz 2 462 8.5 7.1 3.1 34 |196.2| 81 | 1885 | YES | YES NO NO NO
WLAN Antl 5GHz 5825 8.5 7.1 3.1 34 |196.2| 81 | 1885 | YES | YES NO NO NO
WLAN Ant2 | 2.4GHz 2 462 8.5 7.1 3.1 34 |196.2| 81 | 188.5 | YES | YES NO NO NO
WLAN Ant2 5GHz 5825 8.5 7.1 3.1 3.4 177 | 95.5 | 188.5 | YES | YES NO NO NO

Antennas <50mm to adjacent edges: According to KDB 447498 DO1vO06, if the calculated threshold value >3 then SAR test is required.
Antennas >50mm to adjacent edges: According to KDB 447498 DO1vO06, if the power threshold is less than the output power ,SAR is
required.

Note; All test configurations are based on front view.

Per FCC KDB Publication 616217 D04v01r02, the rear surface and edges of tablet should be tested for SAR
compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498 D01v06 can
be applied to determine SAR test exclusion for adjacent edge configurations. The closet distance from the
antenna to an adjacent tablet edge is used to determine if SAR testing is required for the adjacent edges, with
the adjacent edge positioned against the phantom and the edge containing the antenna positioned
perpendicular to the phantom.
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2.7 SAR Summation Scenario

According to FCC KDB 447498 D01v06, transmitters are considered to be transmitting simultaneously when
there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

I [ == L] TEZA r— = ] % s ) el = e K== [o— —— P [——=~] = f—=1} 1
I Path 1 [ Path 2 i

Ant 1 [ Ant2 [

|

[ =
I UMTS LTE | |
oo s b wie T
|

. s o i i gD T i . i 2 ey - 2

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v06.

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR
a Peak Location Ratio(SPLSR) between pairs of simultaneously transmitting antennas:

SPLSR =(SAR; + SAR,)'®/R,

Where:

SAR, is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas,
in a specific test operating mode and exposure condition

SAR, is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first

R;is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is
measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR
for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan
measurement, using the formula of \/[(X; — X;)2 + (Y; — Y2)?2]

In order for a pair of simultaneous transmitting antennas with the sum of 1-g SAR> 1.6 W/kg to qualify for
exemption from Simultaneous Transmission SAR measurements, it has to satisfy the condition of:
(SAR, + SAR)'®/R; < 0.04
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Simultaneous Transmission Scenarios

Applicable Combination Body
UMTS + 2.4 GHz WiFi Yes
UMTS + 5 GHz WiFi Yes
UMTS + 2.4GHz Bluetooth Yes
UMTS + 2.4 GHz WiFi MIMO Yes
UMTS + 5 GHz WiFi MIMO Yes
LTE + 2.4 GHz WiFi Yes
LTE + 5 GHz WiFi Yes
LTE + 2.4GHz Bluetooth Yes
LTE + 2.4 GHz WiFi MIMO Yes
LTE + 5 GHz WiFi MIMO Yes

1. All licensed modes cannot transmit simultaneously.
2. This device support 2X2 MIMO Tx for WLAN 802.11a/n/ac .each antenna can transmit independently or
together when operating with MIMO.

2.8 SAR Test Exclusions Applied
(A) WiFi

Since wireless router operations are not allowed by the chipset firmware using U-NII-1, U-NII-2A & U-NII-2C
WiFi, WiFi Hotspot SAR test and combinations are considered only 2.4 GHz and U-NII-3 for SAR with
respected to wireless router configurations according to FCC KDB 941225 D06v02.

Since U-NII-1 and U-NII-2A bands have the same maximum output power and the highest reported SAR for
U-NII-2A is less than 1.2 W/kg for 1g SAR and is less than 3.0 W/kg for 10g SAR, SAR is not required for
U-NII-1 band according to FCC KDB 248227D01v02r01.

This device supports IEEE 802.11 ac with the following features:
a) Up to 80 MHz Bandwidth only
b) No aggregate channel configurations
¢) 1 Tx antenna output
d) 256 QAM is supported
e) TDWR channels are supported.
f) Band gap channels are not supported
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(B) BT LE

Per FCC KDB 447498 D01v06, The SAR exclusion threshold for distance < 50mm is defined by the following
equation:

Max Power of Channel(mW)
Test Separation Distance (mm)

« [Frequency(GHz) < 3.0

Maximum Separation

Frequency Allowed Power Distance

[MHZ] [mW] [mm]
Bluetooth LE 2480 3.00 5 0.9

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(3/5)*V2.480] = 0.9 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v06 IV.C.1iii, simultaneous transmission SAR test exclusion
may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a
physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per FCC KDB
447498 D01v06 4.3.22, the following equation must be used to estimate the standalone 1-g SAR for
simultaneous transmission assessment involving that transmitter.

Estimated SAR = Jf(GHZ) " (Max Power of channel mW).
7.5

Min Seperation Distance

Frequenc Maximum Separation Distance  Estimated SAR
q y Allowed Power (Body) (Body)
[MHZ] | [mW] [mm] [Wikg]
Bluetooth LE 2 480 3 5 0.126
Note:.

1) The frequency of Bluetooth and Bluetooth LE using for estimated SAR was selected highest channel of
Bluetooth LE for highest estimated SAR.

F-TP22-03 (Rev.00) 20 /1le7 HCT CO., LTD



CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD

(C) Licensed Transmitter(s)

This device is only capable of QPSK HSUPA in the uplink. Therefore, no additional SAR tests are required
beyond that described for devices with HSUPA in FCC KDB 941225 D01v03r01.

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average
output power of all required channels and configurations was not more than 0.5 dB higher than the highest
bandwidth; and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all configurations
according to FCC KDB 941225 D05v02r05.

Per FCC KDB 941225 D01v03r01, 12.2 kbps RMC is the primary mode and HSPA (HSUPA/HSDPA with RMC)
is the secondary mode.

Per FCC KDB 941225 D01v03r01, The SAR test exclusion is applied to the secondary mode by the following
equation.

Adjusted SAR = Highest Reported SAR + —ooondary Max tune —up W) __ -y,
e * . .
juste ighest veporte Primary Max tune tune — up(mW) — /ke

Based on the highest Reported SAR, the secondary mode is not required.

And the maximum output power and tune-up tolerance in secondary mode is < 0.25 dB higher than the
primary mode.

F-TP22-03 (Rev.00) 21 /167 HCT CO., LTD



CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD

3. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF
emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-2005 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

SAR_d(dU)_ d (dU)
S dt \dm/ — dt pdv

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = o E*/p

Where:
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m’)
E = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether
conductive contact is made by the organism with a ground plane.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli
Robot is connected to the cell controller to allow software manipulation of the robot. A data acquisition
electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. is connected to the Electro-optical
coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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Figure 2. HCT SAR Lab. Test Measurement Set-up

U N N Y

N N

<<

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & |IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this
fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data
set, the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away
from the tip of the probe (it is different from the probe type) and the distance between the surface and the
lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate
the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the
3D-Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the
“Not a knot” condition (in X, y, and z directions. The volume was integrated with the trapezoidal algorithm.
One thousand points (10 x 10 x 10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

<3GHz >3 GHz
Maximum distance from closest measurement point
_ ° po 5+1 mm 1,54n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 90°41°

Maximum area scan Spatial resolution: Axares AYarea

<2 GHz: <15 mm
2-3 GHz: <12 mm

3-4 GHz: <12 mm
4-6 GHz: <10 mm

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above, the
measurement resolution must be < the corresponding x or y
dimension of the test device with at least one measurement

point on the test device.

Maximum zoom scan Spatial resolution: Ax,oom AYzoom

<2 GHz: <8mm
2-3 GHz: <5mm*

3-4 GHz: <5 mm*
4-6 GHz: <4 mm*

3-4 GHz: <4 mm
uniform grid: Az;oom(N) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan AZzoom(1). between 1™ 3-4 GHz: <3 mm
Spatial resolution two Points closest to <4mm 4-5 GHz: <2.5 mm
normal to phantom surface graded | Phantom surface 5-6 GHz: <2 mm
grid
AZ,00m(N>1): between
. <1.5-A n-1
subsequent Points > Zzoom(n-1)
3-4 GHz: >28 mm
Minimum zoom scan volume | x,y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

2011 for details.

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-

*When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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6. DESCRIPTION OF TEST POSITION

6.1 Device Holder

The device holder is made out of low-loss POM material having the following dielectric parameters: relative
permittivity eand loss tangent 6=0.02

6.2 SAR Testing for Tablet Per KDB Publication 616217 D04v01r02

Per FCC KDB Publication 616217 D04v01r02, the back surface and edges of the tablet should be tested for
SAR compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498
DO01v06 can be applied to determine SAR test exclusion for adjacent edge configuration. The closest
distance from the antenna to an adjacent tablet edge is used to determine if SAR testing is required for the
adjacent edges, with the adjacent edge positioned against the phantom and the edge containing the antenna
positioned perpendicular to the phantom.

6.3 Proximity Sensor Considerations.
This device uses a sensor to reduce output powers in certain use conditions when the device is used close
the user’s body.

When the sensor detects a user is touching the device on or near to the antenna the device reduces the
maximum allowed output power However, the proximity sensor is not active when the device is moved
beyond the sensor triggering distance and the maximum output power is no longer limited. Therefore, an
additional exposure condition is needed in the vicinity of the triggering distance to ensure SAR is compliant
when the device is allowed to operate at a hon-reduced output power level.

FCC KDB 616217 D04 Section 8 was used as a guideline for selecting SAR test distances for this device at
these additional exposure conditions. The smallest separation distance determined by the sensor triggering
and sensor coverage for each applicable edge, minus 1 mm. was used as the test separation distance for
SAR testing. Sensor triggering distance summary data is included in below table.

The proximity sensor is designed to support sufficient detection range and sensitivity to cover regions of the
sensors in all applicable directions since the proximity sensor entirely covers the antennas.
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
HUMAN EXPOSURE General Population Occupational
(W/kg) or (mWi/qg) (W/kg) or (mW/qg)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
SPATIAL PEAK SAR *** 4.00 20.00
(Hands / Feet / Ankle / Wrist) ' '

Table 8.1 Safety Limits for Partial Body Exposure
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
conseqguence 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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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, when SAR is not measured at the maximum power level allowed
for production units, the results must be scaled to the maximum tune-up tolerance limit according to the power
applied to the individual channels tested to determine compliance. For simultaneous transmission, the
measured aggregate SAR must be scaled according to the sum of the differences between the maximum
tune-up tolerance and actual power used to test each transmitter. When SAR is measured at or scaled to the
maximum tune-up tolerance limit, the results are referred to as Reported SAR. The highest reported SAR
results are identified on the grant of equipment authorization according to procedures in KDB 690783
D01v01r03.

8.2 SAR Measurement Conditions for UMTS

8.2.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in sec. 5.2 of 3GPP TS 34.121, using the appropriate RMC with TPC (transmit power control) set
to all “1s” or applying the required inner loop power control procedures to maintain maximum output power
while HSUPA is active. Results for all applicable physical channel configurations (DPCCH, DPDCHn and
spreading codes, HS-DPCCH etc) are tabulated in this test report. All configurations that are not supported by
the DUT or cannot be measured due to technical or equipment limitations are identified.

8.2.2 Body SAR measurements

SAR for body exposure configurations is measured using the 12.2kbps RMC with the TPC bits all “1s”. the 3G
SAR test reduction procedure is applied to other spreading codes and multiple DPDCHn configurations
supported by the handset with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured using and
applicable RMC configuration with the corresponding spreading code or DPDCHNn, for the highest reported
SAR configuration in 12.2kbps RMC.

8.2.3 SAR Measurements with Rel. 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body configurations with 12.2 kbps RMC as the
primary mode. Otherwise, Body SAR for HSDPA is measured using and FRC with H-SET 1 in Sub-test and a
12.2 kbps RMC without HSDPA. Handsets with both HSDPA and HSUPA are tested according to release 6
HSPA test procedures. 8.4.5 SAR Measurement with Rel. 6 HSUPA The 3G SAR test Reduction Procedure is
applied to HSPA (HSUPA/HSDPA with RMC) body configurations with 12.2 kbps RMC as the primary mode.
Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test 5, Using H-Set 1 and QPSK for FRC and a
12.2kbps RMC configured in Test Loop Mode 1 and Power Control algorithm 2, according to the highest
reported body SAR configuration in 12.2 kbps RMC without HSPA. When VOIP applies to head exposure, the
3G SAR test reduction procedure is applied with 12.2 kbps RMC as the primary mode; otherwise, the same
HSPA configuration used for body SAR measurements are applied to head exposure testing.

8.2.4 SAR Measurements with Rel. 6 HSUPA

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body configurations
with 12.2 kbps RMC as the primary mode. Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test
5, using H-Setl and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 and power control
algorithm 2, according to the highest reported body SAR configuration in 12.2 kbps RMC without HSPA.
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8.2.5 DC-HSDPA

UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225 D01v03r01.
HSPA SAR was not required since the average output power of the HSPA subtests was not more than
0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.
DC-HSDPA Considerations:

- 3GPP Specification 34.121-1 Release 8 Ver 8.10.0 was used for DC-HSDPA guidance

- H-Set 12(QPSK) was confirmed to be used during DC-HSDPA measurements

- Measured maximum output powers for DC-HSDPA were not greater than 1/4 dB higher than the

WCDMA 12.2 kbps RMC maximum output and as a result, SAR is not required for DC-HSDPA
- The DUT supports UE category 24 for HSDPA.

Wireless Devise DUT

A
A

Base Station Simulator

RF Connector
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8.3 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r05 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMWA500 or Anritsu MT8820C simulators are used for LTE output power measurements and
SAR testing. Closed loop power control was used so the UE transmits with maximum output power during
SAR testing. SAR tests were performed with the same number of RB and RB offsets transmitting on all TTI
frames (maximum TTI).

8.3.1 Spectrum Plots for RB Configurations
A properly configured base station simulator was used for SAR tests and power measurements. Therefore,
spectrum plots for RB configurations were not required to be included in this report.

8.3.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target MPR
is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36. 101 Section
6.2.3 — 6.2.5 under Table 6.2.3-1.

8.3.3 A-MPR
A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator.

8.3.4 Required RB Size and RB offsets for SAR testing
According to FCC KDB 941225 D05v02r05
a. Persec4.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth

i. The required channel and offset combination with the highest maximum output power is required
for SAR.

ii. When the reported SAR is < 0.8 W/Kg, testing of the remaining RB offset configurations and
required test channels is not required. Otherwise, SAR is required for the remaining required test
channels using the RB offset configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB
offset configurations for that channel.

b. Per Sec 4.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same

procedures outlined in Sec 4.2.1.

c. Per Sec. 4.2.3, QPSK SAR is not required for the 100% allOcation when the highest maximum output
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg.

d. Per Sec. 4.2.4 and 4.3, SAR test for higher order modulations and lower bandwidths configurations are
not required when the conducted power of the required test configurations determined by Sec. 4.2.1
through 4.2.3 is less than or equal to 1/2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is < 1.45 W/Kg.

8.3.5 Downlink Carrier Aggregation

Conducted power measurements with LTE Carrier aggregation (CA) downlink only active are made in
accordance to KDB publication 941225 D0O5Av01r02. The RRC connection is only handled by one cell, the
primary component carrier (PCC) for downlink and uplink communications. After making a data connection to
the PCC, the UE device adds secondary component carrier (SCC) on the downlink only. All uplink
communications and acknowledgements remain identical to specifications when downlink carrier aggregation
is inactive on the PCC. For every supported combination of downlink only carrier aggregation, additional
conducted output Powers are measured with downlink carrier aggregation active for the configuration with
highest measured maximum conducted power with the downlink carrier aggregation inactive measured
among the channel bandwidth, modulation and RB combinations in each frequency band. Per FCC KDB
Publication 941225 D0O5Av01r02, no SAR measurements are required for carrier aggregation configurations
when the average output power with downlink only carrier aggregation active is not more than 0.25dB higher
than the average output power with downlink only carrier aggregation inactive.
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8.4 SAR Testing with 802.11 Transmitters

The normal network operating configurations of 802.11 transmitters are not suitable for SAR measurements.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable. See KDB Publication 248227 D01v02r02 for more
details.

8.4.1 General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR system to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92 - 96% is typically
achievable in most test mode configurations. A minimum transmission duty factor of 85% is required to avoid
certain hardware and device implementation issues related to wide range SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

8.4.2 U-NII-1 and U-NII-2A

For devices that operate in both U-NII-1 and U-NII2A bands, when the same maximum output power is
specified for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1
unless the highest reported SAR for U-NII-2A is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR. When
different maximum output powers are specified for the bands, SAR measurement for the U-NII band with the
lower maximum output power is not required unless the highest reported SAR for the U-NII band with the
higher maximum output power, adjusted by the ratio of lower to higher specified maximum output power for
the two bands, is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR.

8.4.3 U-NII-C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380MHz (5.47 — 5.85 GHz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. When
Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 - 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification.

Unless band gap channels are permanently disabled, SAR must be considered for these channels.

8.4.4 Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating nest to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg for 1g SAR and < 1.0 W/kg for
10g SAR, no additional testing for the remaining test position is required. Otherwise, SAR is evaluated at the
subsequent highest peak SAR positions until the reported SAR result is < 0.8 W/kg for 1g SAR and =< 2.0 W/kg
for 10g SAR or all test positions are measured.
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8.4.5 2.4 GHz SAR test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS is that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

8.4.6 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate and lowest
order 802.11 a/g/n/ac mode. When the maximum output power of a channel is the same for equivalent OFDM
configurations; for example, 802.11a, 802.11n and 802.11 ac or 802.11g and 802.11n with the same channel
bandwidth, modulation and data rate etc., the lower order 802.11 mode i.2., 802.11a, then 802.11n and
802.11ac or 802.11g then 802.11n, is used for SAR measurement. When the maximum output power are the
same for multiple test channels, either according to the default or additional power measurement
requirements, SAR is measured using the channel closest to the middle of the frequency band or aggregated
band. When there are multiple channels with the same maximum output power, SAR is measured using the
higher number channel.

8.4.7 Initial Test Configuration Procedure

For OFDM, in both 2.4 GHZ and 5 GHz bands, an initial test configuration is determined for each frequency
band and aggregated band, according to the transmission mode with the highest maximum output power
specified for SAR measurements. When the same maximum output power is specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration(s) with the largest channel bandwidth, lowest order modulation, and lowest data rate. If the
average RF output powers of the highest identical transmission modes are within 0.25 dB of each other, mid
channel of the transmission mode with highest average RF output power is the initial test channel. Otherwise,
the channel of the transmission mode with the highest average RF output conducted power will be the initial
test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11
mode is considered for SAR measurements.

8.4.8 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position on procedure. When the highest reported
SAR (for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg for 1g SAR and < 3.0 W/kg for 10g
SAR, no additional SAR tests for the subsequent test configurations are required.
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8.4.9 MIMO SAR Considerations

Per KDB Publication 248227 DO01v02r02, the simultaneous SAR provisions in KDB publication
447498D01v06 should be applied to determine simultaneous transmission SAR test exclusion for WIFI MIMO.
If the sum of 1g single transmission chain SAR measurements is <1.6 W/kg, no additional SAR
Measurements for MIMO are required. Alternatively, SAR for MIMO can be measured with all antennas
transmitting simultaneously at the specified maximum output power of MIMO operation.
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9. Output Power Specifications

This device operates using the following maximum output power specifications. SAR values were scaled to

the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

9.1 UMTS

HSPA+

This DUT is only capable of QPSK HSPA+ in uplink. Therefore, the RF conducted power is not measured according to

941225 D01 3G SAR.

9.1.1 Maximum Average Conducted output powers

3GPP

Release
Version

3GPP 34.121

Subtest

UL 4132
DL 4357

WCDMA Band 5 [dBm]

UL 4183
DL 4408

UL 4233
DL 4458

99 WCDMA | 12.2 kbps RMC 23.72 23.66 23.52
5 Subtest 1 23.67 23.61 23.43
5 Subtest 2 23.38 23.32 23.21
5 HSDPA Subtest 3 23.14 23.08 22.96
5 Subtest 4 22.88 22.83 22.67
6 Subtest 1 22.44 22.40 22.24
6 Subtest 2 21.58 2153 21.39
6 HSUPA Subtest 3 22.40 22.35 22.11
6 Subtest 4 21.76 21.71 21.57
6 Subtest 5 22.32 22.27 22.10
8 Subtest 1 23.46 23.32 23.30
8 Subtest 2 23.22 23.09 23.07
8 DC-HSDPA Subtest 3 22.68 22.58 22.45
8 Subtest 4 22.68 2258 22.47
3GPP 3GPP 34.121 WCDMA Band 2 [dBm]
Release UL 9262 UL 9400 UL 9538
Version S DL 9662 DL 9800 DL 9938
99 WCDMA | 12.2 kbps RMC 22.31 22.14 22.17
5 Subtest 1 22.36 22.14 2221
5 Subtest 2 22.16 21.82 21.94
5 HSDPA Subtest 3 21.88 21.56 21.67
5 Subtest 4 21.68 21.27 21.39
6 Subtest 1 21.92 21.67 21.79
6 Subtest 2 20.41 20.14 20.22
6 HSUPA Subtest 3 21.01 20.86 20.94
6 Subtest 4 20.39 20.14 20.20
6 Subtest 5 21.89 21.63 21.69
8 Subtest 1 22.42 22.25 22.16
8 Subtest 2 22.43 22.24 22.18
8 DC-HSDPA Subtest 3 22.24 22.05 21.89
8 Subtest 4 22.25 22.06 21.91
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9.1.2 Reduced Average Conducted output powers

3GPP 3GPP 34.121 WCDMA Band 5 [dBm]

Release UL 4132 UL 4183 UL 4233

Version SIpies! DL 4357 DL 4408 DL 4458
99 WCDMA | 12.2 kbps RMC 16.91 16.88 16.70
5 Subtest 1 16.84 16.79 16.61
5 Subtest 2 16.82 16.78 16.60

HSDPA
5 Subtest 3 16.82 16.78 16.59
5 Subtest 4 16.83 16.78 16.59
6 Subtest 1 16.40 16.35 16.18
6 Subtest 2 16.35 16.31 16.32
6 HSUPA Subtest 3 16.48 16.43 16.27
6 Subtest 4 16.60 16.55 16.38
6 Subtest 5 16.33 16.28 16.11
8 Subtest 1 16.63 16.48 16.43
8 Subtest 2 16.65 16.47 16.44
8 DC-HSDPA Subtest 3 16.68 16.49 16.42
8 Subtest 4 16.68 16.48 16.42
3GPP 3GPP 34.121 WCDMA Band 2 [dBm]

Release UL 9262 UL 9400 UL 9538

Version B! DL 9662 DL 9800 DL 9938
99 WCDMA | 12.2 kbps RMC 12.37 1253 12.23
5 Subtest 1 12.30 12.28 12.17
5 Subtest 2 12.28 12.02 12.15

HSDPA
5 Subtest 3 12.27 12.00 12.14
5 Subtest 4 12.28 11.98 12.15
6 Subtest 1 12.02 11.79 11.90
6 Subtest 2 11.88 11.64 11.81
6 HSUPA Subtest 3 12.03 11.70 11.92
6 Subtest 4 12.03 11.74 11.90
6 Subtest 5 11.91 11.51 11.73
8 Subtest 1 12.33 11.97 11.99
8 Subtest 2 12.36 12.01 11.92
DC-HSDPA

8 Subtest 3 12.38 12.03 11.93
8 Subtest 4 12.40 12.02 11.94

Note : MPR is not applied when proximity sensor is in operation.
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9.2LTE

9.2.1 Maximum Conducted Power

-LTEBand 5
Max. Average Power (dBm) MPR Allowed MPR
Bandwidth Modulation RB RB Per SGPP
Size Offset | 20407 20525 20643 |
824.7 MHz 836.5 MHz | 848.3 MHz [dB] [dB]
1 0 23.74 23.66 23.57 0 0
1 3 23.30 23.23 23.14 0 0
1 5 23.78 23.69 23.60 0 0
QPSK 3 0 23.76 23.57 23.54 0 0
3 1 23.63 23.43 23.40 0 0
3 3 23.73 23.60 23.52 0 0
6 0 22.64 22.53 22.46 0-1 1
1.4 MHz 1 0 22.99 22.95 22.96 0-1 1
1 3 22.60 22.64 2251 0-1 1
1 5 22.96 22.98 22.93 0-1 1
16QAM 3 0 22.82 22.61 22.42 0-1 1
3 1 22.69 22.49 22.31 0-1 1
3 3 22.78 22.66 22.47 0-1 1
6 0 21.64 21.68 21.27 0-2 2
Max. Average Power (dBm) MPR Allowed MPR
Bandwidth Modulation RB 22 Per 3GPP
Size Offset | 20415 20525 | 20635 |
825.5 MHz 836.5 MHz | 847.5 MHz | [dB] [dB]
1 0 23.57 23.67 23.56 0 0
1 7 23.62 23.64 23.61 0 0
1 14 23.57 23.55 23.53 0 0
QPSK 8 0 22.67 22.66 22.54 0-1 1
8 3 22.61 22.60 2251 0-1 1
8 7 22.56 22.60 2251 0-1 1
15 0 22.64 22.59 22.54 0-1 1
3 MHz
1 0 22.64 22.67 22.54 0-1 1
1 7 22.68 22.61 22.48 0-1 1
1 14 22.57 22.67 22.39 0-1 1
16QAM 8 0 21.60 21.58 21.56 0-2 2
8 3 21.57 21.49 21.54 0-2 2
8 7 21.55 21.50 21.51 0-2 2
15 0 21.60 21.54 21.45 0-2 2
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MPR Allowed

_ _ . Max. Average Power (dBm) Per 3GPP MPR
Bandwidth Modulation
Offset 20425 20525 20625
[dB] [dB]
826.5MHz 836.5MHz 846.5 MHz
1 0 23.44 23.49 23.21 0 0
1 12 23.51 23.51 23.33 0 0
1 24 22.38 23.32 23.22 0 0
QPSK 12 0 22.52 22.60 22.39 0-1 1
12 6 22.50 22.61 22.32 0-1 1
12 11 22.50 22.59 22.35 0-1 1
25 0 22.56 22.63 22.42 0-1 1
5 MHz
1 0 22.67 22.63 22.54 0-1 1
1 12 22.58 22.70 22.67 0-1 1
1 24 22.65 22.53 22.56 0-1 1
16QAM 12 0 21.52 21.65 21.42 0-2 2
12 6 21.53 21.62 21.39 0-2 2
12 11 21.53 21.62 21.38 0-2 2
25 0 21.53 21.57 21.39 0-2 2

MPR Allowed

_ _ RB Max. Average Power (dBm) Per 3GPP MPR
Bandwidth Modulation -
Offset 20525
[dB] [dB]
836.5 MHz

1 0 23.55 0 0

1 24 23.58 0 0

1 49 23.36 0 0

QPSK 25 0 22.62 0-1 1

25 12 22.54 0-1 1

25 24 22.48 0-1 1

0-1 1

10 MHz 50 0 22.53

1 0 22.61 0-1 1

1 24 22.63 0-1 1

1 49 22.48 0-1 1

16QAM 25 0 21.51 0-2 2

25 12 21.53 0-2 2

25 24 21.39 0-2 2

50 0 21.46 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
D05v02r05, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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-LTEBand 7
Max. Average Power (dBm) MI;I:rA:;Ig;vPed MPR
Bandwidth Modulation |RB Size RB Offset
20775 21100 21425 ‘
I —— [dB] [dB]
2502.5 MHz 2535 MHz | 2567.5 MHz
0 22.56 22.87 23.08 0 0
12 22.73 23.01 23.15 0 0
24 22.54 22.72 22.87 0 0
QPSK 12 0 21.88 21.8 22.15 0 0
12 6 21.81 21.78 22.06 0 0
12 11 21.73 21.79 22.05 0 0
25 0 21.84 21.82 22.09 0-1 1
> MHz 0 21.95 22.14 22.05 0-1 1
12 22.12 22.01 22.06 0-1 1
24 21.93 22.03 22.05 0-1 1
16QAM 12 0 20.68 20.87 21.26 0-1 1
12 6 20.72 20.8 21.17 0-1 1
12 11 20.72 20.84 21.19 0-1 1
25 0 20.73 20.86 211 0-2 2
Max. Average Power (dBm) Mzsrgg);va MPR
Bandwidth Modulation |RB Size RB Offset
20800 21100 | 21400 |
[dB] [dB]
2505 MHz = 2535 MHz | 2565 MHz
0 22.79 22.82 23.2 0 0
24 22.83 22.77 23.16 0 0
49 22.79 22.85 22.92 0 0
QPSK 25 0 21.64 21.83 22.22 0-1 1
25 12 21.82 21.8 22.14 0-1 1
25 24 21.77 21.76 22.07 0-1 1
50 0 21.89 21.79 22.13 0-1 1
10 MHz
0 21.9 22.06 22.09 0-1 1
24 21.92 22.02 22.01 0-1 1
49 21.83 22.11 22.09 0-1 1
16QAM 25 0 20.87 20.99 21.25 0-2 2
25 12 20.79 20.78 21.21 0-2 2
25 24 20.87 20.82 21.12 0-2 2
50 0 20.72 20.86 21.17 0-2 2
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Max. Average Power (dBm) MPR Allowed MPR
Bandwidth Modulation RB X3 Per SGPP
Size Offset 20825 21100 21375 ‘
2507.5 MHz 2535 MHz | 2562.5 MHz [dB] [dB]
0 22.76 22.73 22.97 0 0
36 22.87 22.86 23.05 0 0
74 22.79 22.44 22.62 0 0
QPSK 36 0 21.76 21.98 22.35 0 0
36 18 21.8 21.84 22.17 0 0
36 39 21.84 21.82 22.14 0 0
75 0 21.72 21.83 22.16 0-1 1
15 MHz 0 21.81 22.15 22.06 0-1 1
36 21.81 22.17 22.01 0-1 1
74 21.75 21.85 22.08 0-1 1
16QAM 36 0 20.82 20.96 21.34 0-1 1
36 18 20.78 20.78 21.15 0-1 1
36 39 20.76 20.81 21.2 0-1 1
75 0 20.82 20.91 21.23 0-2 2
Max. Average Power (dBm) WLAR AT MPR
Bandwidth Modulation RB A2 Per SGPP
Size Offset | 20850 21100 | 21350 |
2510 MHz 2535 MHz 2560 MHz [dB] [dB]
1 0 23.15 23.17 23.50 0 0
49 22.71 22.80 23.00 0 0
99 22.98 23.17 22.12 0 0
QPSK 50 0 21.91 21.97 22.24 0-1 1
50 25 21.81 21.86 22.06 0-1 1
50 49 21.87 21.77 21.97 0-1 1
20 MHz 100 0 21.89 21.79 22.17 0-1 1
0 21.79 21.88 22.04 0-1 1
49 21.96 22.08 22.01 0-1 1
99 22.02 22.09 21.85 0-1 1
16QAM 50 0 20.89 21.05 21.20 0-2 2
50 25 20.76 20.9 21.08 0-2 2
50 49 20.76 20.76 21.01 0-2 2
100 0 20.82 20.86 21.10 0-2 2
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9.2.2 Reduced Conducted Power

-LTE Band 5
Max. Average Power (dBm) Mk MPR
Bandwidth Modulation RB 2 Per SGPP
Size Offset| 20407 | 20525 20643 | (dB] [4E]
824.7 MHz 836.5 MHz | 848.3 MHz

1 0 17.28 17.33 17.15 0 0

1 3 16.83 16.84 16.71 0 0

1 5 17.30 17.30 17.19 0 0

QPSK 3 0 17.13 17.23 17.14 0 0

3 1 16.96 17.09 17.00 0 0

3 3 17.14 17.21 17.08 0 0

6 0 16.22 16.21 16.06 0-1 1

1.4 MHz 1 0 16.45 16.48 16.38 0-1 1

1 3 16.15 16.11 16.27 0-1 1

1 5 16.40 16.50 16.49 0-1 1

16QAM 3 0 16.29 16.40 16.09 0-1 1

3 1 16.16 16.20 15.98 0-1 1

3 3 16.29 16.36 16.16 0-1 1

6 0 15.36 15.23 14.99 0-2 2
Max. Average Power (dBm) Mk MPR

Bandwidth | Modulation RB 2 Per SGPP

Size Offset || 20415 20525 | 20635 | B B
825.5 MHz 836.5 MHz 847.5 MHz [dB] [dB]

1 0 17.23 17.27 17.13 0 0

1 7 17.22 17.36 17.22 0 0

1 14 17.18 17.28 17.10 0 0

QPSK 8 0 16.27 16.31 16.19 0-1 1

8 3 16.20 16.28 16.10 0-1 1

8 7 16.19 16.33 16.06 0-1 1

15 0 16.24 16.31 16.13 0-1 1

3 MHz

1 0 16.37 16.44 16.47 0-1 1

1 7 16.18 16.47 16.48 0-1 1

1 14 16.44 16.38 16.38 0-1 1

16QAM 8 0 15.29 15.34 15.17 0-2 2

8 3 15.19 15.36 15.17 0-2 2

8 7 15.17 15.35 15.10 0-2 2

15 0 15.27 15.29 15.14 0-2 2
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MPR Allowed

_ _ . Max. Average Power (dBm) Per 3GPP MPR
Bandwidth Modulation
Offset 20425 20525 20625
[dB] [dB]
826.5MHz 836.5MHz 846.5 MHz
1 0 16.87 17.11 16.72 0 0
1 12 16.94 17.14 16.87 0 0
1 24 16.87 16.96 16.72 0 0
QPSK 12 0 16.11 16.14 16.02 0-1 1
12 6 16.06 16.10 15.98 0-1 1
12 11 16.09 16.11 15.99 0-1 1
2 16. . . 0-1 1
5 MHz 5 0 6.12 16.12 15.99
1 0 16.33 16.29 16.25 0-1 1
1 12 16.40 16.41 16.35 0-1 1
1 24 16.32 16.15 16.18 0-1 1
16QAM 12 0 15.24 15.19 15.20 0-2 2
12 6 15.20 15.15 15.16 0-2 2
12 11 15.22 15.17 15.13 0-2 2
25 0 15.19 15.22 15.05 0-2 2

MPR Allowed

. Max. Average Power (dBm) per3gpp  MPR
Offset 20525 (8] (dB]
836.5 MHz
1 0 17.17 0 0
1 24 17.17 0 0
1 49 16.98 0 0
QPSK 25 0 16.22 0-1 L
25 12 16.15 0-1 1
25 24 16.11 0-1 1
10 MHz >0 0 i = :
1 0 16.43 0-1 1
1 24 16.41 0-1 1
1 49 16.21 0-1 1
16QAM 25 0 15.24 0-2 2
25 12 15.20 0-2 2
25 24 15.10 0-2 2
50 0 15.19 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
D05v02r05, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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-LTEBand 7
Max. Average Power (dBm) MI;I:rAgléo;vPed MPR
Bandwidth Modulation |RB Size RB Offset
20775 21100 21425 ‘
2502.5 MHz 2535 MHz | 2567.5 MHz [dB] [dB]
1 0 12.04 12.33 12.49 0 0
1 12 12.24 12.47 12.46 0 0
1 24 12.03 12.23 12.34 0 0
QPSK 12 0 11.13 11.32 11.68 0 0
12 6 11.06 11.30 11.55 0 0
12 11 11.18 11.32 11.55 0 0
25 0 11.09 11.31 11.61 0-1 1
5 MHz
1 0 11.33 11.47 11.56 0-1 1
1 12 11.43 11.37 11.49 0-1 1
1 24 11.29 11.36 11.52 0-1 1
16QAM 12 0 10.42 10.39 10.54 0-1 1
12 6 10.33 10.35 10.57 0-1 1
12 11 10.23 10.32 10.67 0-1 1
25 0 10.37 10.36 10.69 0-2 2
Max. Average Power (dBm) MEZA;E;VPEd MPR
Bandwidth Modulation |RB Size RB Offset
20800 21100 | 21400 |
2505 MHz = 2535 MHz | 2565 MHz [dB] [dB]
1 0 12.31 12.37 12.73 0 0
1 24 12.31 12.37 12.74 0 0
1 49 12.07 12.19 12.53 0 0
QPSK 25 0 11.35 11.41 11.78 0-1 1
25 12 11.37 11.35 11.66 0-1 1
25 24 11.33 11.28 11.56 0-1 1
10 MHz 50 0 11.38 11.34 11.55 0-1 1
1 0 11.41 11.31 11.36 0-1 1
1 24 11.25 11.28 11.30 0-1 1
1 49 11.42 11.37 11.34 0-1 1
16QAM 25 0 10.32 10.47 10.51 0-2 2
25 12 10.46 10.48 10.55 0-2 2
25 24 10.32 104 10.66 0-2 2
50 0 10.54 10.45 10.58 0-2 2
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Max. Average Power (dBm) MI;I:rAgléo;vPed MPR
Bandwidth Modulation |RB Size RB Offset
20825 21100 21375 |
2507.5 MHz 2535 MHz | 2562.5 MHz [dB] [dB]
1 0 11.99 12.15 12.44 0 0
1 36 12.05 12.29 12.56 0 0
1 74 11.86 11.89 12.06 0 0
QPSK 36 0 11.33 11.47 11.73 0 0
36 18 11.16 11.36 11.58 0 0
36 39 11.19 11.32 11.54 0 0
75 0 11.28 11.37 11.55 0-1 1
15 MHz 1 0 11.18 11.37 11.45 0-1 1
1 36 11.32 11.49 11.46 0-1 1
1 74 10.93 11.15 11.34 0-1 1
16QAM 36 0 10.51 10.53 10.83 0-1 1
36 18 10.41 10.36 10.65 0-1 1
36 39 10.35 10.37 10.71 0-1 1
75 0 10.41 10.44 10.74 0-2 2
Max. Average Power (dBm) Mzir'zlg);vped MPR
Bandwidth Modulation |RB Size RB Offset
20850 21100 | 21350 |
2510 MHz 2535 MHz 2560 MHz [dB] [dB]
1 0 12.71 12.87 12.93 0 0
1 49 12.38 12.39 12.53 0 0
1 99 12.48 12.61 12.61 0 0
QPSK 50 0 11.39 11.47 11.85 0-1 1
50 25 11.31 11.36 11.63 0-1 1
50 49 11.37 11.24 11.54 0-1 1
20 MHz 100 0 11.34 11.39 11.76 0-1 1
1 0 11.38 11.37 11.44 0-1 1
1 49 11.37 11.35 11.46 0-1 1
1 99 11.56 11.38 10.96 0-1 1
16QAM 50 0 10.53 10.57 10.76 0-2 2
50 25 10.44 10.46 10.62 0-2 2
50 49 10.38 10.48 10.54 0-2 2
100 0 10.27 10.41 10.66 0-2 2
Note:

The EUT enables maximum power reduction in accordance with 3GPP 36.101. The MPR settings are
configured during the manufacture process and are not configurable by the network, carrier, or end user.
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FCC ID: ABLSMW728Y

Report No: HCT-A-1706-F003-4

9.3 WiFi

9.3.1 Maximum Power : Sensor Inactive Conditions:

|IEEE 802.11 Average RF Conducted Power — Antenna 0

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]
2412 1 14.09
2437 6 14.05
802.11b 2462 11 14.15
2467 12 7.16
2472 13 6.99
2412 1 11.67
2437 6 11.57
802.11¢g 2462 11 11.80
2467 12 6.68
2472 13 1.64
2412 1 11.45
2437 6 11.28
802.11n 2462 11 11.56
2467 12 6.5
2472 13 0.25

IEEE 802.11a Average RF Conducted Power — 20 MHz Bandwidth — Antenna 0

IEEE 802.11 (5 GHz)

Conducted Power

Channel

[dBm]

5180 36 11.60
5200 40 11.77
5220 44 11.64
5 240 48 11.72
5260 52 11.80
5280 56 11.75
5 300 60 11.57
5320 64 10.99
5 500 100 11.62
5520 104 11.73
802.11a 5 540 108 11.13
5 560 112 11.64
5580 116 12.10
5660 132 11.84
5680 136 11.81
5700 140 12.44
5745 149 11.55
5765 153 11.58
5 785 157 11.63
5 805 161 11.75
5825 165 11.95
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IEEE 802.11 Average RF Conducted Power — Antenna 1

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]

2412 1 13.57

2437 6 13.81

802.11b 2462 11 13.80
2467 12 7.12
2472 13 6.79

2412 1 10.96

2437 6 11.20

802.11¢g 2462 11 11.27
2467 12 6.36
2472 13 1.48

2412 1 10.87

2437 6 11.18

802.11n 2462 11 11.21
2467 12 6.41
2472 13 0.85

IEEE 802.11a Average RF Conducted Power — 20 MHz Bandwidth — Antenna 1

IEEE 802.11 (5 GH2z)
Conducted Power

Channel

[dBm]

5180 36 11.78
5200 40 11.68
5220 44 11.51
5 240 48 11.30
5260 52 11.56
5280 56 11.48
5 300 60 11.47
5320 64 11.35
5 500 100 11.13
5520 104 11.28
802.11a 5540 108 11.50
5560 112 11.71
5580 116 12.13
5660 132 11.70
5680 136 11.68
5700 140 11.97
5745 149 11.73
5765 153 11.59
5 785 157 11.78
5805 161 11.60
5825 165 11.54
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9.3.2 Reduced Power Condition: Sensor Active Conditions:

IEEE 802.11 Reduced Average RF Conducted Power — Antenna 0

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]
2412 1 8.24
2437 6 7.26
802.11b 2462 11 7.10
2467 12 7.16
2472 13 6.99
2412 1 7.60
2437 6 7.44
802.11¢g 2462 11 7.28
2467 12 6.68
2472 13 1.64
2412 1 7.49
2437 6 7.34
802.11n 2462 11 7.16
2467 12 6.5
2472 13 0.25

|IEEE 802.11ac Average RF Conducted Power — 80 MHz Bandwidth — Antenna O

IEEE 802.11 (5 GH2z)
Conducted Power

[dBm]
5210 42 6.85
5290 58 7.12
802.11ac 5530 106 7.05
5775 155 6.65
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IEEE 802.11 Reduced Average RF Conducted Power — Antenna 1

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]
2412 1 8.20
2437 6 7.72
802.11b 2462 11 7.25
2467 12 7.12
2472 13 6.79
2412 1 7.61
2437 6 7.35
802.11¢g 2462 11 7.36
2467 12 6.36
2472 13 1.48
2412 1 7.29
2437 6 7.24
802.11n 2462 11 7.38
2467 12 6.41
2472 13 0.85

|IEEE 802.11ac Average RF Conducted Power — 80 MHz Bandwidth — Antenna 1

IEEE 802.11 (5 GH2z)
Conducted Power

Channel
[dBm]
5210 42 6.85
5290 58 6.88
802.11ac 5530 106 6.91
5775 155 6.71

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:

= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.

= For transmission mode with the same maximum output power specification, powers were measured for
the largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.

= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

= Output power and SAR measurement is not required for 802.11n channels when the specified tune-up
tolerances for 802.11n are lower than 802.11a by more than 1/2dB and the measured SAR is < 1.2 W/kg

Test Configuration

EUT Spectrum Analyzer
Coax Cable
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9.4BT

Averaged-conducted Power

BT Power
Channel

[dBm]

0 8.39

DH5 39 8.84
78 8.29

0 6.62

2-DH5 39 7.45
78 6.44

0 6.63

3-DH5 39 7.46
78 6.45

Per October 2016 TCB Workshop Notes:

When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is required to
identify duty factor for supporting the test setup and result.

Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth protocol.
DH5 mode is the highest duty cycle and conducted power. SAR test were performed at DH5 mode.

Agtat Spuctives Arayior  Sewne A4

Marker 3 A 2.88600 ms Fog Type: Lag-Par
Pt ~o— 10 Freefen
¥ Gabyl o BAser 20 @0
Ref Offset 252 8
Ref 35.20 d8m

fCﬁmnl 2441000000 GHz |
Res BW 8 e SVBW 8.0 Mtz Sweep 6.000 ms (1001 pesi

o

Seouaes

Fllsa

Duty Cycle
= (BT-On time /BT-Full time) =(2.886/3.750)= 0.77(DH5)
Duty factor= 1/Duty cycle : 1.3
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

The Head /body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivity.

Table for Body Tissue Verification

Measured Measured Target Target
Conductivity = Dielectric | Conductivity | Dielectric | % devo % deve
o (S/m) Constant, & o (S/m) Constant, &

820 0.974 57.015 0.969 55.258 | 0.52% | 3.18%
05/22/2017 | 21.2 835B 835 0.986 56.900 0.970 55.200 | 1.65% | 3.08%

850 0.999 56.762 0.988 55.154 | 1.11% | 2.92%
1850 1.509 53.264 1.520 53.300 |[-0.72% | -0.07%
05/23/2017 | 21.2 1900B 1900 1.570 53.100 1.520 53.300 |3.29% |-0.38%
1910 1.581 53.069 1.520 53.300 |4.01% |-0.43%
2400 1.920 53.700 1.902 52.770 | 0.95% | 1.76%
2412 1.940 53.600 1.916 52.753 | 1.25% | 1.61%
2437 1.970 53.500 1.940 52.718 | 1.55% | 1.48%
06/16/2017 | 21.5 2450B 2441 1.970 53.500 1.944 52.713 | 1.34% | 1.49%
2450 1.990 53.500 1.950 52.700 | 2.05% | 1.52%
2462 2.010 53.400 1.970 52.686 | 2.03% | 1.36%
2500 2.060 53.300 2.021 52.640 | 1.93% | 1.25%
2500 2.059 52.577 2.024 52.640 | 1.73% | -0.12%
2510 2.072 52.553 2.038 52.626 | 1.67% | -0.14%
06/17/2017 | 21.3 2600B 2535 2.104 52.495 2.074 52.591 | 1.45% |-0.18%
2 560 2.134 52.428 2.109 52.558 | 1.19% |-0.25%
2 600 2.188 52.310 2.166 52.510 | 1.02% |-0.38%
5180 5.150 48.900 5.283 49.038 |-2.52% |-0.28%
5250 5.270 48.700 5.377 48.936 |-1.99% | -0.48%
5280 5.320 48.600 5.400 48.908 |-1.48% |-0.63%
5320 5.380 48.500 5.447 48.852 |-1.23% | -0.72%
5200B-5800B| 5 500 5.682 47.973 5.650 48.610 | 0.57% |-1.31%
5600 5.840 47.700 5.766 48.470 | 1.28% |-1.59%
5750 6.112 47.094 5.944 48.277 | 2.83% |-2.45%
06/09/2017 | 20.3 5800 6.189 46.980 6.000 48.200 | 3.15% |-2.53%
5825 6.226 46.901 6.037 48.165 | 3.13% |-2.62%

Date of Tissue Tissue Freq.
Tests Temp Type (MHz)

05/26/2017 | 20.4
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10.2 System Verification

Prior to assessment, the system is verified to the + 10 % of the specifications at 835 MHz / 1 900 MHz / 2 450
MHz / 2 600MHz/ 5 250 MHz / 5 600 MHz / 5 750 MHz by using the system Verification kit. (Graphic Plots
Attached)

System Verification Results

Probe Dipole Amb. %_l(g;upd : Vg/;sget Mzis;;ed Norr?wrllized Deviation L[i;/nit

" (SPEAG) e SARq 0]

[W/kg] [%)] [%)]

835 |05/22/2017| 1605 | 441 | Body | 21.3 | 21.2 9.62 0.979 9.79 +1.77 | £10
1900 | 05/23/2017 | 1605 |5d032| Body | 21.3 | 21.2 40.5 3.9 39.0 -3.70 | £10
2450 | 06/16/2017| 7370 | 743 | Body | 21.8 | 215 50.6 5.18 51.8 +2.37 | £10
2 600 |06/17/2017| 7370 | 1015 | Body | 21.5 | 21.3 55.1 5.44 54.4 -1.27 | +£10
5250 | 05/26/2017| 7370 | 1253 | Body | 20.6 | 20.4 76.4 7.51 75.1 -1.70 | +x10
5600 |05/26/2017 | 7370 | 1253 | Body | 20.6 | 20.4 80.0 8.03 80.3 +0.37 | £10
5750 | 06/09/2017| 7370 | 1253 | Body | 20.5 | 20.3 77.1 7.16 71.6 -7.13 | +£10

10.3 System Verification Procedure

SAR measurement was prior to assessment, the system is verified to the £ 10 % of the specifications at each

frequency band by using the system Verification kit. (Graphic Plots Attached)

- Cabling the system, using the Verification kit equipments.

- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.

- Dipole Antenna was placed below the Flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %
of the target reference value.

- The results are normalized to 1 W input power.

NOTE;
SAR Verification was performed according to the FCC KDB 865664 D01v01r04.
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11. SAR TEST DATA SUMMARY

11.1 SAR Measurement Results
UMTS 850 Body SAR

Tune- | Meas. @ Power Scaled

Frequenc Test Duty Distance Meas. SAR Scalin Plot
k v Up Limit| Power Drift Sensor o . STA

Position Cycle Factor
MHz ch | @) | (@B) (@B) | (mm)  (Wikg) | Wikg) |

836.6 | 4183 | RMC | 18.0 |16.88 | -0.11 | Rear | Active | 1:1 0 0.415 | 1.294 | 0.537
836.6 4183 RMC | 245 |23.66 | -0.01 | Rear |Inactive| 1:1 14 0.432 (1.213 {0524 | 2
836.6 | 4183 | RMC | 18.0 |16.88| 0.15 Top | Active | 1:1 0 0.370 | 1.294 | 0.479 | -
836.6 4183 RMC | 24,5 | 23.66 | 0.10 Top |lInactive | 1:1 20 0.243 | 1.213 | 0.295 -
836.6 4183 RMC | 245 |23.66 | 0.11 Left |Inactive | 1:1 0 0.195 | 1.213 | 0.237 -
836.6 4183 RMC | 245 |23.66 | 0.16 |Rear*!) |Inactive | 1:1 14 0.297 | 1.213 | 0.360 -

ANSI/ |IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

* With Keyboard cover

UMTS 1900 Body SAR

B Tune- Meas. | Power Test Dutv Distance Meas. Scali Scaled
es u calin [0)
e Mode  UpLimit Power | Drift | _ = Sensor Iy saR tg SAR |
T osition ycle actor [o]
(dB) (dB) @ | (mm) ‘ Wikg) | (Wikg)

1852.4| 9262 | RMC | 13.0 |12.37 | 0.13 Rear Active | 1:1 0 0.719 | 1.156 | 0.831 -

1880.0 | 9400 | RMC 13.0 | 1253 | 0.11 Rear Active | 1:1 0 0.764 | 1.114 | 0.851 3
1907.6 | 9538 | RMC | 13.0 | 12.23 | 0.08 Rear Active | 1:1 0 0.707 | 1.194 | 0.844 | -
1880.0 | 9400 | RMC | 23.0 | 22.14 | 0.18 Rear |Inactive | 1:1 | 14 | 0.599 | 1.219 | 0.730 -
1880.0| 9400 | RMC | 13.0 | 12,53 | 0.15 Top Active | 1:1 0 0.166 | 1.114 | 0.185 -
1880.0 | 9400 | RMC | 23.0 | 22.14 | 0.10 Top |Inactive| 1:1 | 20 | 0.269 | 1.219 | 0.328 -
1880.0 | 9400 | RMC | 23.0 |22.14 | -0.09 Left |Inactive | 1:1 0 0.164 | 1.219 | 0.200 -
1880.0 | 9400 | RMC 13.0 |12.53 | 0.17 | Rear*!) | Active | 1:1 0 0.440 | 1.114 | 0.490 -

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

* With Keyboard cover

F-TP22-03 (Rev.00) 51 /167 HCT Co., LTD



HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

LTE Band 5 (Cell) Body SAR

Band | Tune- | Meas. | Power Meas. Scaled

! o . MPR Distance ;
Mode Width |Up Limit Power | Drift | TSt o RB CBoffset UV SAR (Scaling gaRr | Plot
Position
(MHz) | (dBm) ‘ (dBm)‘ (dB) ‘

‘ (dB) Size ‘Factor
836.5(20525 |[QPSK| 10 | 18.0 |17.17|-0.15| Rear | Active
836.5[20525 |QPSK| 10 | 17.0 |16.22| 0.02 | Rear |Active
836.5(20525 |[QPSK| 10 | 24.5 |23.58| 0.13 | Rear |Inactive
836.5(20525 |[QPSK| 10 | 23.5 |22.62| 0.16 | Rear |Inactive
836.5|20525|QPSK| 10 | 18.0 |17.17{0.05| Top |Active
836.5[20525 |QPSK| 10 | 17.0 |16.22|-0.19| Top |Active
836.5|20525 |QPSK| 10 | 24.5 |23.58/0.14 | Top |[nactive
836.5|20525|QPSK| 10 | 23.5 |22.62|0.14 | Top [nactive
836.5|20525 |QPSK| 10 | 24.5 |23.58|-0.05| Left |[Inactive
836.5|20525 |QPSK| 10 | 23.5 |22.62|-0.04| Left |[nactive
836.5[20525 |QPSK| 10 | 18.0 |17.17|0.17 | Top **) | Active

Frequency

No.
(W/kg) ‘

(mm) ‘ (Wikg)

o
-
o

11 0 0.472 (1.211|0.572| -
25 0 11 0 0.372 [1.197|0.445| -
1 24 1:1 | 14 | 0.371 (1.236|0.459| -
25 0 1:1 | 14 | 0.299 (1.225|0.366| -
1 0 11 0 0.508 |1.211|0.615| 4
25 0 11 0 0.410 (1.197|0.491| -
24 1:1 | 20 | 0.307 (1.236|0.379]| -
25 0 1:1 | 20 | 0.254 |1.225|0.311| -
1 24 11 0 0.250 (1.236|0.309| -
25 0 11 0 0.204 (1.225|0.250| -
1 0 11 0 0.373 (1.211|0.452]| -

Ok, | O|FRP|O|(FR, | O|FRL,|O|F
=
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LTE Band 7 Body SAR

Tune-
ooy U I W% e oy Osime ' S SO,
osition Size offset Cycle (o}

MHz  Ch. (MHZ)‘ (dBm) (dBm)‘ (dB) ‘ (dB) (mm)  (Wikg) ‘Fa‘:tor (W/kg)‘

2560|21350/QPSK| 20 | 13.0 [12.93|0.19 | Rear | Active | 0O 1 0 11 0 0.725 [1.016|0.737| -
2560|21350|QPSK| 20 | 12.0 {11.85/0.00 | Rear | Active | 1 | 50 | O 11 0 0.671 [1.035|0.694 | -
2560(21350|QPSK| 20 | 23.7 |23.50|-0.17| Rear |Inactive| O 1 0 11 14 0.694 (1.047(0.727 | -
2560(21350|QPSK| 20 | 22.7 |22.24|0.17 | Rear |Inactive| 1 | 50 | O 11 14 0.559 (1.112|0.622| -
2510({20850|QPSK| 20 | 13.0 |12.71|-0.13| Top | Active | O 1 0 11 0 0.812 [1.069(0.868 | -
2535(21100|QPSK| 20 | 13.0 |12.87|0.18 | Top | Active | O 1 0 11 0 0.791 [1.030(0.815] -
2560|21350 QPSK| 20 | 13.0 [12.93|/0.18 | Top | Active | O 1 0 11 0 0.943 [1.016/0.958| 5
2560|21350(QPSK| 20 | 12.0 {11.85|-0.12| Top | Active | 1 | 50 | O 11 0 0.727 1.035|0.752| -
2560|21350|QPSK| 20 | 12.0 {11.76|-0.12| Top | Active | 1 |[100| O 11 0 0.714 (1.057|0.755]| -
2560|21350 QPSK| 20 | 23.7 [23.50(-0.08| Top |Inactive| O 1 0 11 20 0.671 (1.047(0.703| -
2560|21350|QPSK| 20 | 22.7 [22.24|-0.19| Top |lnactive| 1 | 50 | O 11 20 0.589 [1.112|0.655] -
2560|21350/QPSK| 20 | 23.7 [23.50/0.09 | Left |Inactive| O 1 0 11 0 0.434 1.047(0.454| -
2560|21350|QPSK| 20 | 22.7 [22.24|0.13 | Left |Inactive| 1 | 50 | O 11 0 0.391 (1.112|0.435] -
2560(21350|QPSK| 20 | 13.0 |12.93|0.12 [Top *1)| Active | O 1 0 11 0 0.699 [1.016(0.710| -
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Frequency

MHz  Ch.

Wi-Fi (DTS) Body SAR - Antenna 0
Band Data | Tune- | Meas.
Mode width Rate |Up Limit Power
(MHz) (Mbps) (dBm) | (dBm) | (dB) |

Power| Test

Drift | Position Sensor

Duty Distance

Cycle

(mm) | (Wikg) |

as. .
Scaling

e
SYAVR
Factor

Scaling
Factor

Scaled
SAR

Plot

[\[o]
(Outy) | (Wikg)

2412| 1 |802.11b| 22 | 1 | 8.5 |8.24|0.008| Rear | Active |99.28/ 0 |0.326 | 1.062 | 1.007 |0.349 | 6
2462| 11 |802.11b| 22 | 1 | 14.5 |14.15/-0.01| Rear |Inactive|99.28| 6 |0.290 | 1.084 | 1.007 | 0.317 | -
2412 1 |802.11b| 22 | 1 | 85 |8.24|-0.03| Top |Active|99.28)/ 0 |0.084 |1.062 |1.007 |0.090 | -
2462| 11 [802.11b| 22 1 | 145 |14.15|0.026| Top |Inactive|99.28| 6 0.202 | 1.084 | 1.007 | 0.221 | -
2412| 1 |802.11b| 22 1 8.5 |8.24 |-0.01 |Rear *1)| Active (99.28| O 0.228 | 1.062 | 1.007 | 0.244 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg

Uncontrolled Exposure/ General Population

Averaged over 1 gram

* With Keyboard cover

Wi-Fi (DTS) Body SAR - Antenna 1

F Band Data | Tune- | Meas. | Power N Dutv Dist Meas. Scalin Scaling | Scaled

1St Mode width Rate |Up Limit Power | Drift Po ition (o] CucI)(/e e SAR e g Factor | SAR

MHz Ch. (MHz) (Mbps)| (dBm) | (dBm)| (dB) | v (mm)  (Wikg) (Duty) | (Wikg)
2412| 1 |802.11b| 22 1 8.5 |8.20 |-0.011| Rear | Active (99.20 0 0.248 | 1.072 | 1.008 | 0.268 | 7
2437| 6 |802.11b| 22 1 14.5 |13.81/0.021| Rear |Inactive|99.20 6 0.148 |1.172|1.008 | 0.175 | -
2412| 1 |802.11b| 22 1 8.5 [8.20|0.02| Top |Active 99.20| O 0.060 | 1.072 | 1.008 | 0.065 | -
2437| 6 [802.11b| 22 1 |145|13.81|0.005| Top |lnactive|99.20| 6 0.056 | 1.172 | 1.008 | 0.066 | -

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg

Uncontrolled Exposure/ General Population

Averaged over 1 gram

Bluetooth Body SAR

Tune- Meas. Power . . Scaling Scaled
Frequency . . Test Distance = Meas. SAR | Scaling
Up Limit = Power Drift W Factor SAR
Position Factor \[o}
MHz _ Ch. | (dBm) (dBm) | (dB) (mm)  (Wkg) | (Duty)  (Wikg) |
2441 | 39 |BluetoothDH5| 10.0 8.84 | 0.004 Rear 0 0.302 1.306| 1.3 (0513 | 8
2441 | 39 |BluetoothDH5| 10.0 8.84 | 0.013 Top 0 0.088 1.306| 1.3 |0.149 | -
2441 | 39 |BluetoothDH5| 10.0 8.84 |-0.038 | Rear *) 0 0.178 1.306| 1.3 [0.302 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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Wi-Fi (NIl) Body SAR - Antenna O

Band | Data Tune- | Meas. | Power Meas. Scaling| Scaled

Frequency Test Duty Distance Scaling Plot

Mode  width | Rate |Up Limit| power| Drift Sensor SAR Factor| SAR

Position Cycle Factor [0}
MHz _ Ch. | (MHz) | (Mbps) | (dBm) | @Bm) (dB) | (mm)  (Wikg)| (Duty) | (Wikg)|

5210| 42 |(802.1lac| 80 |MCSO| 7.5 |6.85|-0.044|Rear| Active |85.00f 0O [0.152|1.161|1.176(0.208| -
5200| 40 |802.11a| 20 |6Mbps| 12.5 |11.77|0.033 | Rear | Inactive |94.82| 6 [0.095|1.183|1.055(0.119| -
5210| 42 |(802.1lac| 80 |MCSO| 7.5 |6.85|0.047 | Top | Active |85.00/ O [0.150|1.161|1.176(0.205| -
5200| 40 |802.11a| 20 |6Mbps| 12.5 |11.77|0.022 | Top |Inactive |94.82| 6 [0.112|1.183|1.055(0.140| -
5290 | 58 [802.11ac| 80 |MCSO| 7.5 |7.12|0.010 |Rear| Active [85.00) O |0.184|1.091|1.176|0.236| 9
5260| 52 |802.11a| 20 |6Mbps| 12.5 |11.80| 0.020 | Rear | Inactive |94.82| 6 [0.095|1.175|1.055|0.118]| -
5290| 58 |802.11ac| 80 |MCSO| 7.5 |7.12|0.003 | Top | Active [85.00f O |0.138{1.091|1.176|0.177| -
5260| 52 |802.11a| 20 |6Mbps| 12.5 [11.80|0.057 | Top |Inactive [94.82| 6 |0.099|1.175|1.055|0.123| -
5530 | 106 |802.11ac| 80 |MCSO| 7.5 |7.05|0.002 |Rear| Active [85.00f 0 |0.176{1.109|1.176|0.230| -
5700 | 140 |802.11a| 20 |6Mbps| 12.5 [12.44|0.035 | Rear | Inactive [94.82| 6 |0.088|1.014|1.055|0.094| -
5530 | 106 |802.11ac| 80 |MCSO| 7.5 |7.05|-0.048| Top | Active [85.00f O |0.093|1.091|1.176|0.119| -
5700 | 140 |802.11a| 20 |6Mbps| 12.5 [12.44|0.047 | Top |Inactive [94.82| 6 |0.122|1.014|1.055|0.131]| -
5775| 155 |802.11ac| 80 |MCSO| 7.5 |6.65]|-0.10 |Rear| Active [85.00f 0 |0.162|1.216|1.176|0.232| -
5825| 165 |802.11a| 20 |6Mbps| 12.5 [11.95| 0.01 |Rear |Inactive [94.82| 6 |0.123|1.135|1.055|0.147| -
5775| 155 |802.11ac| 80 |MCSO| 7.5 |6.65| 0.10 | Top | Active [85.00f 0O |0.087|1.216|1.176|0.124| -
5825| 165 |802.11a| 20 |6Mbps| 12.5 [11.95| 0.04 | Top |Inactive [94.82| 6 |0.134|1.135|1.055|0.160| -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
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Wi-Fi (NIl) Body SAR - Antenna 1

Band | Data Tune- | Meas. | Power - 5 Distance Meas. - Scaling| Scaled -
. - ) u i
Mode  width | Rate |Up Limit| power| Drift Sensor vy SAR Factog Factor| SAR

Position Cycle r
MHz _ Ch. | (MH2)| (Mbps) | (dBm) | (@Bm)| (dB) | (Duty) | (Wikg)|

Frequency
0.

(mm) | (Wikg)|

5210| 42 (802.11ac| 80 |MCSO| 7.5 |6.85|0.011 | Rear | Active |85.00f 0 |0.337|1.161|1.176|0.460| -
5180| 36 |802.11a| 20 |6Mbps| 12.5 |11.78|-0.110 | Rear |Inactive|94.95| 6 |0.216(1.180|1.053|0.268| -
5210| 42 |802.11ac| 80 |MCSO| 7.5 |6.85|0.071| Top | Active |85.00f O |0.128|1.161(1.176(0.175| -
5180| 36 |[802.11a| 20 [6Mbps| 12.5 |11.78|0.042 | Top |Inactive|94.95| 6 |0.097|1.180(1.053|0.121| -
5290| 58 [802.1lac| 80 |MCSO| 7.5 |6.88|0.100 | Rear | Active |85.00f 0 |0.403|1.153|1.176|0.546| -
5260| 52 |802.11a| 20 |6Mbps| 12.5 |11.56| 0.011 | Rear |Inactive|94.95| 6 |0.208|1.242|1.053|0.272| -
5290| 58 |802.1lac| 80 |MCSO| 7.5 |6.88|-0.078| Top | Active |85.00f 0 |0.123|1.153(1.176|0.167| -
5260| 52 |802.11a| 20 |6Mbps| 12.5 |11.56|0.005 | Top |Inactive|94.95| 6 |0.103(1.242{1.053|0.135| -
5530| 106 [802.11ac| 80 |MCSO| 7.5 |6.91|-0.027| Rear | Active |85.00f 0 |0.443|1.146|1.176|0.597| 10
5580| 116 |802.11a| 20 |6Mbps| 12.5 |12.13|-0.015| Rear |Inactive|94.95| 6 |0.181(1.089|1.053|0.208| -
5530| 106 (802.11ac| 80 |MCSO| 7.5 |6.91|-0.104| Top | Active |85.00f 0 |0.137|1.146|1.176|0.185| -
5580| 116 |802.11a| 20 |6Mbps| 12.5 |12.13|0.077 | Top |Inactive|94.95| 6 |0.164(1.089|1.053|0.188| -
5530| 106 (802.11ac| 80 |MCSO| 7.5 |6.91|0.077 [Rear*t) Active |85.00f 0 |0.178|1.146|1.176|0.240| -
5775| 155 |802.11lac| 80 |MCSO| 7.5 |6.71| 0.02 | Rear | Active |85.00f 0 |0.276(1.199(1.176|0.389| -
5785| 157 |802.11a| 20 |6Mbps| 12.5 |11.78| 0.13 | Rear |Inactive|94.95| 6 |0.205(1.180(1.053|0.255| -
5775| 155 |802.11lac| 80 |MCSO| 7.5 |6.71| 0.07 | Top | Active |85.00f 0O |0.084(1.199(1.176|0.118| -
5785| 157 |802.11a| 20 |6Mbps| 12.5 |11.78| 0.10 | Top |Inactive|94.95| 6 |0.122|1.180(1.053(0.167| -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
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11.2 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC
KDB Publication 616217 D04v01r02 and KDB Publication 447498 D01v06

2. Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

3. Liquid tissue depth was at least 15.0 cm for all frequencies.

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

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1vO06.

6. This device utilizes power reduction for wireless mode and technologies, as outlined in sec. 2.5 and
sec.9. The maximum output power allowed for each transmitter and exposure condition was
evaluated for SAR compliance based on expected use conditions and simultaneous scenarios.

7. FCC KDB Publication 616217 D04v01r02 Section 4.3, SAR tests are required for the back surface
and edges of the tablet with the tablet touching the phantom. The SAR Exclusion Threshold in FCC
KDB 447498 D01v06 was applied to determine SAR test exclusion for adjacent edge configurations.

UMTS Notes:

1. The 12.2 kbps RMC mode is the primary mode per KDB 941225 D0O1v03r01.

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
DO01v03r01. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less than 1.2 W/Kkg.

3. Per FCC KDB 447498 D01v06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the channel highest output power channel was used.

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03r01. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.
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LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.

2. According to FCC KDB 941225 D05v02r05:

When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.

Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.

3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.

4. A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator.

5. SAR test reduction is applied using the following criteria:

Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB
allocation, using the RB offset and required test channel combination with the highest maximum
output power among RB offsets at the upper edge, middle and lower edge of each required test
channel. When the reported SAR is >0.8 W/kg, testing for other Channels is performed at the highest
output power level for 1RB, and 50% RB configuration for that channel. Testing for 100% RB
configuration is performed at the highest output power level for 100% RB configuration across the
Low, Mid and High Channel when the highest reported SAR for 1 RB and 50% RB are >0.8 W/kg,
Testing for the remaining required channels is not needed because the reported SAR for 100% RB
Allocation <1.45 W/kg. Testing for 16-QAM modulation is not required because the reported SAR for
QPSK is <1.45 W/kg and its output power is not more than 0.5 dB higher than that a QPSK. Testing
for the other channel bandwidths is not required because the reported SAR for the highest channel
bandwidth is <1.45 W/kg and its output power is not more than 0.5 dB higher than that of the highest
channel bandwidth.
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WLAN Notes:

1. Per KDB 2482227 D01v02r02 justification for test configurations of 2.4 GHz WiFi Single transmission
chain operations, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. SAR for OFDM modes (2.4 GHz 802.11 g/n) was not required due to the
maximum allowed powers and the highest reported DSSS SAR.

2. Per KDB 2482227 D01v02r02 justification for test configurations of 5 GHz WiFi Single transmission
chain operations, the initial test configuration was selected according to the transmission mode with
the highest maximum allowed powers. Other transmission mode were not investigated since the
highest reported SAR for initial test configuration adjusted by the ration of maximum output powers is
less than 1.2 W/kg for 1g SAR and less than 3.0 W/kg for 10 g SAR.

3. Per KDB 2482227 D01v02r02, SAR for MIMO was evaluated by following the simultaneous SAR
Provisions from KDB 447498D01v06.

4. When the maximum reported 1g averaged SAR is < 0.8 W/kg, SAR testing on additional channels
was not required. Otherwise, SAR for the next highest output power channel was required until the
reported SAR result was < 1.20 W/kg or all test channels were measured.

5. The device was configured to transmit continuously at the required data rated, channel bandwidth
and signal modulation, using the highest transmission duty factor supported by the test mode tools.
The reported SAR was scaled to the 100% transmission duty factor to determine compliance.
Procedures used to measure the duty factor are identical to that in the associated WLAN test reports.

6. Only channels in the U-NII-2C (> 5.65 GHz WIFI) & U-NII-3 aggregate band that support wireless
router were considered for hotspot SAR tests.

Bluetooth Notes:
1. Bluetooth SAR was measured with the device connected to a call box with hopping disabled with DH5 operation
and Tx Tests mode type. Per October 2016 TCBC Workshop Notes, the reported SAR was scaled to 100%
transmission duty factor to determine compliance. Please see sec.9.5 for the time-domain plot and calculation
for duty factor of the device.
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12. Simultaneous Transmission SAR Analysis

12.1 Simultaneous Transmission Summation for Body

Simultaneous Tx

Body SAR

Simultaneous Tx

Configurations

WCDMAS
(W/kg)

0.537

2.4 Ant 0
(W/kg)

0.349

24 GHz Ant 1
(W/kg)

0.268

Y 1-g SAR
(W/kg)

1.154

SPLSR
(Yes/No)

No

Top

0.479

0.221

0.066

0.766

No

Configurations

0.237
WCDMA2

(Wikg)

0.400

24 Ant 0
(W/kg)

0.400

24 GHz Ant 1
(W/kg)

1.037
Y 1-g SAR
(W/kg)

No
SPLSR
(Yes/No)

Rear 0.851 0.349 0.268 1.468 No
Body SAR Top 0.328 0.221 0.066 0.615 No
Left 0.200 0.400 0.400 1.000 No

: - 24Ant0  24GHz Antl SPLSR

Simultaneous Tx Configurations (W/kg) (W/kg) (Yes/No)
Rear 0.572 0.349 0.268 1.189 No
Body SAR Top 0.615 0.221 0.066 0.902 No
Left 0.309 0.400 0.400 1.109 No

_ _ _ LTE 7 24 Ant0 24GHz Antl 3 1-g SAR SPLSR

Simultaneous Tx Configurations (W/kg) (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.737 0.349 0.268 1.354 No
Body SAR Top 0.958 0.221 0.066 1.245 No
Left 0.454 0.400 0.400 1.254 No
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WCDMA5 | 5GHzAnt0 5GHzAnt1l Y 1-g SAR SPLSR

Simultaneous Tx Configurations (Wikg) ‘ (Wikg) (W/kg) (W/kg) (Yes/No)
Rear 0.537 0.236 0.597 1.370 No
Body SAR Top 0.479 0.205 0.188 0.872 No
Left 0.237 0.400 0.400 1.037 No

: - WCDMA2  5GHzAnt0  5GHzAnt1 ¥ 1-g SAR SPLSR

Simultaneous Tx Configurations (W/kg) ‘ (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.851 0.236 0.597 1.684 Yes
Body SAR Top 0.328 0.205 0.188 0.721 No
Left 0.200 0.400 0.400 1.000 No

LTES ‘ 5GHz Ant 0 5GHz Ant 1 > 1-g SAR SPLSR

Simultaneous Tx  Configurations (W/kg) ‘ (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.572 0.236 0.597 1.405 No
Body SAR Top 0.615 0.205 0.188 1.008 No
Left 0.309 0.400 0.400 1.109 No

LTE 7 ‘ 5GHz Ant O 5GHz Ant 1 > 1-g SAR SPLSR

Simultaneous Tx Configurations (W/kg) ‘ (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.737 0.236 0.597 1.570 No
Body SAR Top 0.958 0.205 0.188 1.351 No
Left 0.454 0.400 0.400 1.254 No
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Simultaneous oo WCDMAS5 2.4 GHz Ant 0 y 1-g SAR SPLSR
TX (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.537 0.349 0.886 No
Body SAR Top 0.479 0.221 0.700 No
Left 0.237 0.400 0.637 No
Simultaneous L WCDMA2 2.4 GHz Ant 0 y 1-g SAR SPLSR
TX (W/kg) (W/kg) (Wikg) (Yes/No)
Rear 0.851 0.349 1.200 No
Body SAR Top 0.328 0.221 0.549 No
Left 0.200 0.400 0.600 No
_ _ _ LTES 2.4 GHz Ant 0 > 1-g SAR SPLSR
Simultaneous Tx Configurations (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.572 0.349 0.921 No
Body SAR Top 0.615 0.221 0.836 No
Left 0.309 0.400 0.709 No
Simultaneous L LTE 7 2.4 GHz Ant 0 Y 1-g SAR SPLSR
TX ) W) W) (Yes/No)
Rear 0.737 0.349 1.086 No
Body SAR Top 0.958 0.221 1.179 No
Left 0.454 0.400 0.854 No
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Simultaneous WCDMA5 2.4 GHz Ant 1 > 1-g SAR SPLSR
Configurations
Tx (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.537 0.268 0.805 No
Body SAR Top 0.479 0.066 0.545 No
Left 0.237 0.400 0.637 No
Simultaneous WCDMA2 2.4 GHz Ant 1 > 1-g SAR SPLSR
Configurations
Tx (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.851 0.268 1.119 No
Body SAR Top 0.328 0.066 0.394 No
Left 0.200 0.400 0.600 No

LTE 5 2.4 GHz Ant 1 > 1-g SAR SPLSR
Simultaneous Tx Configurations I D
(Yes/No)

Body SAR Top 0.615 0.066 0.681 No
Left 0.309 0.400 0.709 No
LTE 7 2.4 GHz Ant 1 > 1-g SAR SPLSR
Simultaneous Tx Configurations
(Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.737 0.268 1.005 No
Body SAR Top 0.958 0.066 1.024 No
Left 0.454 0.400 0.854 No
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Simultaneous WCDMA5 5 GHz Ant 0 > 1-g SAR SPLSR
Configurations
Tx (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.537 0.236 0.773 No
Body SAR Top 0.479 0.205 0.684 No
Left 0.237 0.400 0.637 No
Simultaneous WCDMA2 5 GHz Ant 0 > 1-g SAR SPLSR
Configurations
Tx (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.851 0.236 1.087 No
Body SAR Top 0.328 0.205 0.533 No
Left 0.200 0.400 0.600 No
LTE5 5 GHz Ant 0 Y 1-g SAR SPLSR
Simultaneous Tx Configurations I D
(Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.572 0.236 0.808 No
Body SAR Top 0.615 0.205 0.820 No
Left 0.309 0.400 0.709 No
LTE 7 5 GHz Ant 0 > 1-g SAR SPLSR
Simultaneous Tx Configurations
(Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.737 0.236 0.973 No
Body SAR Top 0.958 0.205 1.163 No
Left 0.454 0.400 0.854 No
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Simultaneous

Tx

Body SAR

SN EREL

Tx

Body SAR

Simultaneous Tx

WCDMAS5 5 GHz Ant 1 > 1-g SAR SPLSR
Configurations
(W/kg) (W/kg) (Wikg) (Yes/No)
Rear 0.537 0.597 1.134 No
Top 0.479 0.188 0.667 No
Left 0.237 0.400 0.637 No
WCDMA2 5 GHz Ant 1 > 1-g SAR SPLSR
Configurations
(Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.851 0.597 1.448 No
Top 0.328 0.188 0.516 No
Left 0.200 0.400 0.600 No

Configurations

LTES

5 GHz Ant 1

> 1-g SAR

SPLSR

(Yes/No)

Body SAR Top 0.615 0.188 0.803 No
Left 0.309 0.400 0.709 No

Simultaneous LTE 7 5 GHz Ant 1 > 1-g SAR SPLSR

Configurations

Tx (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.737 0.597 1.334 No
Body SAR Top 0.958 0.188 1.146 No
Left 0.454 0.400 0.854 No
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Simultaneous WCDMA5 BT > 1-g SAR SPLSR
Configurations
Tx (W/kg) (W/kg) (W/kg) (Yes/No)
Rear 0.537 0.513 1.050 No
Body SAR Top 0.479 0.149 0.628 No
Left 0.237 0.400 0.637 No
Simultaneous WCDMA2 BT > 1-g SAR SPLSR
Configurations
Tx (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.851 0.513 1.364 No
Body SAR Top 0.328 0.149 0.477 No
Left 0.200 0.400 0.600 No

LTE5 Y 1-g SAR SPLSR
Simultaneous Tx Configurations &=
(Yes/No)

Body SAR Top 0.615 0.149 0.764 No
Left 0.309 0.400 0.709 No
Simultaneous LTE 7 BT > 1-g SAR SPLSR
Configurations
Tx (Wikg) (Wikg) (Wikg) (Yes/No)
Rear 0.737 0.513 1.250 No
Body SAR Top 0.958 0.149 1.107 No
Left 0.454 0.400 0.854 No
Note:

1. When the antenna separation distance was >50mm, an estimated SAR of 0.4W/kg was used to determine
the simultaneous transmission SAR exclusion for test positions exclude per FCC KDB Publication
447498D01v06

2. No evaluation was performed to determine the aggregate 1g SAR for these configurations as the SPLS
ratio between the antenna pairs was not greater than 0.04 per FCC KDB447498 D01v06

3.  Foe SAR summation, the highest reported SAR across all test distances was used as the most
conservative evaluation for simultaneous transmission analysis for each device edge
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12.2 SAR to Peak Location Separation Ratio (SPLSR)

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR
a Peak Location Separation Ratio(SPLSR) between pairs of simultaneously transmitting antennas:

SPLSR =(SAR; + SAR,)'%/R,

Where:

SAR; is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas,
in a specific test operating mode and exposure condition

SAR, is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first

R;is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is
measured, for both antennas in the pair, it is determined by the actual X, y and z coordinates in the 1-g SAR
for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan
measurement, using the formula of \/[(X; — X3)2 + (Y; — Y2)?2]

In order for a pair of simultaneous transmitting antennas with the sum of 1-g SAR> 1.6 W/kg to qualify for
exemption from Simultaneous Transmission SAR measurements, it has to satisfy the condition of:
(SAR; + SAR,)'5/R; < 0.04

Per Sec. 12, below simultaneous transmission summations need to be calculated SPLSR.

12.2.1 WCDMA Band?2 & 5GHz WiFi (Ant 0 + Ant 1)

SAR X
Mode
[mW/g] M
WCDMA Band?2 0.851 -0.0115 -0.0225
5GHz Antenna O 0.236 -0.00995 0.065
5GHz Antenna 1 0.597 -0.00396 0.043

SAR to Peak Location Separation Ratio (SPLSR)

WCDMA 2 5GHz Ant 0 5GHz Ant 1

Plot - Calculated
[\ [o) Sum SAR Distance SPLSR
SAR Value [ gaR (W/kg)‘ SAR (W/kg)  SAR (W/kg) —
1 ‘ 2 3
0.236 0.597 1+2+3 1.684
#1 | Configuration | o0gs1 | 0-236 142 | 1.087 87.51 0.01
0.597 1+3 1.448 65.93 0.03
0.236 0.597 2+3 0.833 22.8 0.03

SPLSR Conclusion
Simultaneous transmission SAR measurement (Volume Scan) is not required because the either sum of the

1-g SAR is < 1.6 W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.
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12.2.3 SAR to Peak Location Ratio (SPLSR) Figures

Plot : #1
WCDMA Band2 & 5GHz WiFi (Ant 0 + Ant 1)

5 GHz WiFi Ant 1

5 GHz WiFi Ant 0

12.3 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v06 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

In accordance with KDB procedure 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz, SAR
additional measurements are repeated after the completion of all measurements requiring the same head or
body tissue-equivalent medium in a frequency band. The test device should be returned to ambient conditions
(normal room temperature) with the battery fully charged before it is re-mounted on the device holder for the
repeated measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement variability was assessed using the following procedures for each frequency band:

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg for 1g
SAR or < 2.0 W/kg for 10g SAR; steps 2) through 4) do not apply.

2) When the original highest measured 1g SAR is = 0.80 W/kg or 10g SAR = 2.0W/kg, repeat that
measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR or
2 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
W/kg for 1g SAR or 23.75 W/kg for 10g SAR and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

Original Repeated | Largest to

Frequency Plot

Modulation  Battery Configuration SAR SAR Smallest
MHz Channel (W/kg) (W/kg)  SAR Ratio

2 560 21350 |LTE Band 7 | Standard Top 0.943 0.937 1.01 11
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14. MEASUREMENT UNCERTAINTY

Error Standard
Description G Uncertainty
(£ %)
1. Measurement System
Probe Calibration 6.55 N 1 1 6.55 oo
Axial Isotropy 4.70 R 1.73 | 0.70 1.90 00
Hemispherical Isotropy 9.60 R 1.73 ] 0.70 3.88 8]
Boundary Effects 2.00 R 1.73 1 1.15 ©
Linearity 4.70 R 1.73 2.71 00
System Detection Limits 0.25 R 1.73 1 0.14 oo
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.80 R 1.73 1 0.46 o
Integration Time 2.60 R 1.73 1 1.50 o
RF Ambient Noise 3.00 R 1.73 1 1.73 ©
RF Ambient Reflections 3.00 R 1.73 1 1.73 oo
Probe Positioner 0.80 R 1.73 1 0.46 ©
Probe Positioning 6.70 R 1.73 1 3.87 S8
Max SAR Eval 4.00 R 1.73 1 2.31 ©
2.Test Sample Related
Device Positioning 2.11 N 1.00 1 2.11 9
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 0
Power Scaling 0.00 R 1.73 1 0.00 ©
3.Phantom and Setup
Phantom Uncertainty 7.90 R 1.73 1 3.82 ©
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 8]
Liquid Permitivity(target) 5.00 R 1.73 | 0.60 1.73 )
CoLrli?:ll:chtivity(meas.) 3.80 N ! 0.78 2.96 °
Liquid Permitivity(meas.) 2.60 N 1 0.23 0.60 5
COLr']‘;‘lJJ'Cdtivity(temp.) 1.70 R |1.73]0.78 0.77 o
Liquid Permitivity(temp.) 2.70 R 1.73 ] 0.23 0.36 ©
Combind Standard Uncertainty 12.49
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 24.98
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15. SAR TEST EQUIPMENT
Manufacturer Type / Model

Calib. Date |C

alib.Interval| Calib.Due
N/A N/A

SPEAG ELI Phantom - N/A

HP SAR System Control PC - N/A N/A N/A
Staubli Robot RX90B L FO1/ 5K08A1/ A/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7TMB F01/ 5K08A1/ C/ 01 | N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A
SPEAG DAE3 446 01/19/2017 Annual 01/19/2018
SPEAG DAE4 1417 01/19/2017 Annual 01/19/2018
SPEAG E-Field Probe EX3DV4 7370 08/30/2016 Annual 08/30/2017
SPEAG E-Field Probe ET3DV6 1605 07/29/2016 Annual 07/29/2017
SPEAG Dipole D835V2 441 11/16/2016 Annual 11/16/2017
SPEAG Dipole D1900V2 5d032 03/21/2017 Annual 03/21/2018
SPEAG Dipole D2450V2 743 03/15/2017 Annual 03/15/2018
SPEAG Dipole D2600V2 1015 01/18/2017 Annual 01/18/2018
SPEAG Dipole D5GHzV2 1253 01/09/2017 Annual 01/09/2018
Agilent Power Meter N1911A MY45101406 09/28/2016 Annual 09/28/2017
HP Power Sensor N1921A MY55220026 08/24/2016 Annual 08/24/2017
SPEAG DAKS 3.5 1038 05/31/2016 Annual 05/31/2017
SPEAG DAKS 3.5 1031 04/27/2017 Annual 04/27/2018
Agilent Directional Bridge 86205A 10/16/2016 Annual 10/16/2017
Agilent Base Station E5515C GB44400269 02/02/2017 Annual 02/08/2018
HP Signal Generator E4433B US40052109 03/10/2017 Annual 03/10/2018
HP 11636B/Power Divider 58698 03/05/2017 Annual 03/05/2018
TESTO 175-H1/Thermometer 40332651310 02/10/2017 Annual 02/10/2018
TESTO 175-H1/Thermometer 40331939309 02/10/2017 Annual 02/10/2018
EMPOWER RF Power amplifier 1011 10/17/2016 Annual 10/17/2017
Agilent Attenuator(3dB) 52744 10/16/2016 Annual 10/16/2017
Agilent Attenuator(20dB) 52664 10/16/2016 Annual 10/16/2017
HP Dielectric Probe Kit 85070C 00721521 N/A N/A N/A

HP Dual Directional Coupler 16072 10/16/2016 Annual 10/16/2017

Wideband Radio
R&S gmvng%rgcatlon Tester 101519 04/27/2017 Annual 04/27/2018
Anritsu iﬁg;szgs%?‘gggggon 6200628628 07/05/2016 Annual 07/05/2017
Anritsu Aoarer VB0 6200576565 07/05/2016 | Annual 07/05/2017
R&S Bluetooth CBT 101519 04/27/2017 Annual 04/27/2018
NOTE:

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using
the DAKS 3.5 to determine the conductivity and permittivity (dielectric constant) of the brain/body-equivalent material.
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16. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1- 1992

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under
worst-case conditions. Precise laboratory measures were taken to assure repeatability of the tests. The
results and statements relate only to the item(s) tested.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 21.2 T
Ambient Temperature:  21.3 C

Test Date: 05/22/2017
Plot No.: 1

DUT: SM-W728Y; Type: Tablet

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.987 S/m; €, = 56.867; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

WCDMA 5 Body Rear 4183ch back off Omm/Area Scan (11x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.344 W/kg

WCDMA 5 Body Rear 4183ch back off Omm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.635 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.415 W/kg; SAR(10 g) = 0.220 W/kg

Maximum value of SAR (measured) = 0.434 W/kg

-6.9%

-13.90

-20.86

-27.81

-34.76

0 dB = 0.344 W/kg = -4.63 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 21.2 T
Ambient Temperature:  21.3 C

Test Date: 05/22/2017
Plot No.: 2

DUT: SM-W728Y; Type: Tablet

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.987 S/m; ¢, = 56.867; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

WCDMA 5 Body Rear 4183ch Max 14mm/Area Scan (11x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.439 W/kg

WCDMA 5 Body Rear 4183ch Max 14mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.881 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.642 W/kg

SAR(1 g) = 0.432 W/kg; SAR(10 g) = 0.277 W/kg

Maximum value of SAR (measured) = 0.469 W/kg

-h.71

-11.43

-17.14

-22.85

-28.57

0 dB = 0.439 W/kg = —-3.57 dBW/kg
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCT COLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 21.2 T
Ambient Temperature:  21.3 C

Test Date: 05/23/2017
Plot No.: 3

DUT: SM-W728Y; Type: Tablet

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 0 = 1.546 S/m; ¢, = 53.139; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

WCDMA 2 Body Rear 9400ch back off Omm/Area Scan (11x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.636 W/kg

WCDMA 2 Body Rear 9400ch back off Omm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.874 VV/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 0.764 W/kg; SAR(10 g) = 0.329 W/kg

Maximum value of SAR (measured) = 0.872 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.636 W/kg = —1.97 dBW/kg
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCT COLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 21.2 T
Ambient Temperature:  21.3 C

Test Date: 05/22/2017
Plot No.: 4

DUT: SM-W728Y; Type: Tablet

Communication System: UID O, LTE Band 5 (FCC); Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.987 S/m; €, = 56.867; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

LTES5 Body Top QPSK 10MHz 1RB Ooffset 20525ch back off touch/Area Scan (11x7x1): Measurement
grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.583 W/kg

LTES5 Body Top QPSK 10MHz 1RB Ooffset 20525ch back off touch/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.413 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 0.508 W/kg; SAR(10 g) = 0.234 W/kg
Maximum value of SAR (measured) = 0.629 W/kg

-h.98

-11.96

-17.94

-23.92

-29.90

0 dB = 0.583 W/kg = —2.34 dBW/kg
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCT COLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 213 7T
Ambient Temperature:  21.5 C

Test Date: 06/17/2017
Plot No.: 5

DUT: SM-W728Y; Type: Tablet

Communication System: UID O, LTE Band 7; Frequency: 2560 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2560 MHz; 0 = 2.134 S/m; ¢, = 52.428; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.42, 7.42, 7.42); Calibrated: 2016-08-30;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

LTE Band 7 Body Top 20MHz 1RB Ooffset 21350ch Omm 2/Area Scan (13x7x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.01 W/kg

LTE Band 7 Body Top 20MHz 1RB Ooffset 21350ch Omm 2/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 1.154 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.37 W/kg

SAR(1 g) = 0.943 W/kg; SAR(10 g) = 0.343 W/kg

Maximum value of SAR (measured) = 1.66 W/kg

dbB

-10.00

-20.00

-30.00

-40.00

-50.00

0dB=1.01 W/kg = 0.04 dBW/kg
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 215 °C
Ambient Temperature: 21.8°C
Test Date: 06/16/2017
Plot No.: 6

DUT: SM-W728Y; Type: Tablet

Communication System: 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; g = 1.94 mho/m; ¢, = 53.6; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.62, 7.62, 7.62); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Ant 0 Body Rear 1Mbps 1ch back off Omm/Area Scan (13x9x1): Measurement grid: dx=12mm,
dy=12mm

Maximum value of SAR (measured) = 0.545 mW/g

802.11b Ant 0 Body Rear 1Mbps 1ch back off Omm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 0.987 V/m; Power Drift = 0.008 dB

Peak SAR (extrapolated) = 0.844 W/kg

SAR(1 g) = 0.326 mW/g; SAR(10 g) = 0.123 mW/g
Maximum value of SAR (measured) = 0.563 mW/g

dB
0.000

-5.04

-10.1

-15.1

-20.2

-2h.2

0 dB = 0.563mW/g
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 215 °C
Ambient Temperature: 21.8°C
Test Date: 06/16/2017
Plot No.: 7

DUT: SM-W728Y; Type: Tablet

Communication System: 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; g = 1.94 mho/m; ¢, = 53.6; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.62, 7.62, 7.62); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Ant 1 Body Rear 1Mbps 1ch back off Omm/Area Scan (13x9x1): Measurement grid: dx=12mm,
dy=12mm

Maximum value of SAR (measured) = 0.351 mW/g

802.11b Ant 1 Body Rear 1Mbps 1ch back off Omm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 0.980 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.747 W/kg

SAR(1 g) = 0.248 mWI/g; SAR(10 g) = 0.097 mW/g
Maximum value of SAR (measured) = 0.445 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.445mW/g
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 215 °C
Ambient Temperature: 21.8°C
Test Date: 06/16/2017
Plot No.: 8

DUT: SM-W728Y; Type: Tablet

Communication System: Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2441 MHz; g = 1.97 mho/m; ¢, = 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.62, 7.62, 7.62); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

BT Body Rear DH5 39ch/Area Scan (13x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.343 mW/g

BT Body Rear DH5 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.880 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 0.789 W/kg

SAR(1 g) = 0.302 mW/g; SAR(10 g) = 0.105 mW/g

Maximum value of SAR (measured) = 0.486 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.486mW/g
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD

Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 204 C
Ambient Temperature: 206 C
Test Date: 05/26/2017
Plot No.: 9

DUT: SM-W728Y; Type: Tablet

Communication System: WIFI 5GHz; Frequency: 5290 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5290 MHz; g = 5.33 mho/m; €, = 48.6; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Ant 0 Body Rear 802.11ac 80MHz MCSO0 58ch back off Omm/Area Scan (16x10x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.490 mW/g

Ant 0 Body Rear 802.11ac 80MHz MCSO0 58ch back off Omm/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 0.000 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.184 mWI/g; SAR(10 g) = 0.042 mW/g
Maximum value of SAR (measured) = 0.581 mW/g

dB
0.000

-10.0

-20.0

-30.0 L

-40.0

-h0.0

0 dB = 0.581mW/g
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD

Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 204 C
Ambient Temperature: 206 C

Test Date: 05/26/2017
Plot No.: 10

DUT: SM-W728Y; Type: Tablet

Communication System: WIFI 5GHz; Frequency: 5530 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5530 MHz; g = 5.74 mho/m; €, = 47.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(3.92, 3.92, 3.92); Calibrated: 2016-08-30
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Ant 1 Body Rear 802.11ac 80MHz MCSO0 106ch back off Omm 2/Area Scan (16x10x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.607 mW/g

Ant 1 Body Rear 802.11ac 80MHz MCSO0 106ch back off Omm 2/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 0.641 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 2.22 W/kg

SAR(1 g) = 0.443 mWI/g; SAR(10 g) = 0.088 mW/g
Maximum value of SAR (measured) = 1.34 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 1.34mW/g
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCT COLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet

Liquid Temperature: 213 7T
Ambient Temperature:  21.5 C

Test Date: 06/17/2017
Plot No.: 11

DUT: SM-W728Y; Type: Tablet

Communication System: UID O, LTE Band 7; Frequency: 2560 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2560 MHz; 0 = 2.134 S/m; ¢, = 52.428; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.42, 7.42, 7.42); Calibrated: 2016-08-30;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

LTE Band 7 Body Top 20MHz 1RB Ooffset 21350ch Omm/Area Scan (13x7x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 1.00 W/kg

LTE Band 7 Body Top 20MHz 1RB Ooffset 21350ch Omm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 1.326 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.36 W/kg

SAR(1 g) = 0.937 W/kg; SAR(10 g) = 0.341 W/kg
Maximum value of SAR (measured) = 1.65 W/kg

-8.34

-16.68

-25.02

-33.36

-41.70

0 dB =1.00 W/kg = 0.00 dBW/kg
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Attachment 2. — Dipole Verification Plots
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 °C

Test Date: 05/22/2017

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.986 S/m; ¢, = 56.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

835MHz Verification/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.08 W/kg

835MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.63 V/m; Power Drift = -0.22 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) =0.979 W/kg; SAR(10 g) = 0.642 W/kg

Maximum value of SAR (measured) = 1.06 W/kg

Wikg
1.080

0.865

0.649

0.434

0.218

0.0027
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 212 C
Test Date: 05/23/2017

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.57 mho/m; €, = 53.1; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); Calibrated: 2016-07-29
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 1900MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.38 mW/g

Verification 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.9 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 6.25 W/kg

SAR(1 g) = 3.9 mW/g; SAR(10 g) = 2.07 mW/g

Maximum value of SAR (measured) = 4.37 mW/g

dB
0.000

-3.90

-f.80

-11.7

-15.6

195 |

0 dB = 4.37TmW/g
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

. Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 215 °C

Test Date: 06/16/2017

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.99 mho/m; ¢, = 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.62, 7.62, 7.62); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 8.15 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.2 V/m; Power Drift = 0.008 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) =5.18 mWI/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR (measured) = 8.20 mW/g

dbB
0.000

-h.14

-10.3

-15.4

-20.b

-2h.7

0 dB =8.20mW/g
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

. Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 °C

Test Date: 06/17/2017

DUT: Dipole 2600MHz; Type: D2600V2

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.188 S/m; ¢, = 52.31; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.42, 7.42, 7.42); Calibrated: 2016-08-30;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, Version 4.7 (80);

Verification 2600MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 8.60 W/kg

Verification 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.04 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 12.4 W/kg

SAR(1 g) = 5.44 W/kg; SAR(10 g) = 2.39 W/kg

Maximum value of SAR (measured) = 8.72 W/kg

-h.12
-10.23
-15.35

-20.46

-2h.508

0 dB =8.72 W/kg = 9.41 dBW/kg
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HCTCO,LTD

B Verification Data (5.25 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 204 C

Test Date: 05/26/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; ¢ = 5.27 mho/m; ¢, = 48.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 5250MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 6.13 mW/g

Verification 5250MHz/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 39.3 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 7.51 mWI/g; SAR(10 g) = 2.08 mW/g

Maximum value of SAR (measured) = 16.2 mW/g

dB
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0 dB = 16.2mW/g
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HCTCO,LTD

B Verification Data (5.6 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 204 C

Test Date: 05/26/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.84 mho/m; €, = 47.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN7370; ConvF(3.92, 3.92, 3.92); Calibrated: 2016-08-30
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: Flat Phantom ELI4.0

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 5600MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 7.56 mW/g

Verification 5600MHz/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 37.6 V/m; Power Drift = 0.042 dB

Peak SAR (extrapolated) = 33.7 W/kg

SAR(1 g) = 8.03 mW/g; SAR(10 g) = 2.2 mWI/g

Maximum value of SAR (measured) =17.2 mW/g

dB
0.000

-6.90

I .

-13.8

et

-20.7

-27.b

-34.5

0dB=17.2mW/g
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B Verification Data (5.75 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 203 T

Test Date: 06/09/2017

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; 0 = 6.112 S/m; ¢, = 47.094; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.25, 4.25, 4.25); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2017-01-19

Phantom: ELI v5.0

Measurement SW: DASY52, Version 52.8 (1);

5.75GHz Head Verification/Area Scan (9x9x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.6 W/kg

5.75GHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 56.30 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) =7.16 W/kg; SAR(10 g) = 2.06 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 17.4 W/kg

-6.80
-13.60
-20.40

-27.20

-34.00

0 dB=14.6 W/kg = 11.64 dBW/kg
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FCC ID: ABLSMW728Y

Report No: HCT-A-1706-F003-4

HCT COLLTD
Calibration Laboratory of % —— Sitneitasriuchid Kablerdenst
Schmid & Partner “ 5 Sarvica suisee ¢"Malonnage
c
Engineering AG Sorvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S Y/ S suise Calibration Service

Accrodifed by the Swss Accreditation Service (SAS)
The Swiss Accroditation Sarvice s one of the signatories to the EA
Mubltitateral Agreement for the recagnition of callbration certificates

This callbration ceilicale

Cuibraton cato

Accreditation No.: SCS 0108

e abiity to

Calibration Equpment used (MATE oritical for calibrstion)

Al calibrations have beon conducied In the closed laboratory facility: snvironment lempensture (22 £ 3)°C and humidity < 7T0%

| standands, which reaize the physical unds of measuramonts (S1)
The measurements and the uncertanties with confidence probability ore guan on the lollowing pages and are part of the carificale.

Primary Slandaos 10 Cal Date (Certticats No ) Scheduled Calibratian

Powes moter NRS SN 104778 08-Apr-18 [No. 217-02288/02289) ApeA?

Power sensor NRP-291 SN 103244 06-Apr-18 (No. 217-02283) Apr1?

Powsr sansor NRP-241 SN 101245 08-Ape-16 (No. 217-02289) Ape1?

Raderence 20 o8 Attenuntor | SN: S5277 (20x) 5-Ape-16 (No_217-02293) Apr-11

Reference Probe ESIOV2 SN 3013 31-Doc-15 (No. E53-3013 Dwcis) Dec-18

DAE4 SN 680 23-Dec-15 (No, DAE4-660_Dec1f) | Dec-18

Socancary Stancans ) Check Dute {in house) Scheduted Check

Power meter E44 198 SN GB31293874 08-Apr-18 [ house check Jun-18) In house chack: Jun-15

Power sensor E44124 SN: MY41468087 0B-Ap-16 fin house check Jun-16) In house check: Jun-18

Power sonscr E4412A SN 000110210 08-Ape-16 [in howss check Jun- 16} In house check: Jun-18

RF ger HP 86480 SN US3042U01700 04-Aug-54 (it houss chack Jun-16) Ins hous= check: Jun-18
Istwork Anshyzer HP B7S3E | SN US37360585 16-Oc1-01 (in houss check Oct-15) I houss check: Oct-16

Functon
CTaitvated by Laborato
Approved by

Thwa calibration certficate shall not be reproduced except In Auf wihout wilion approval of the laboratory.

Cartificate No: E73-1605_Jul16

Page 1of 11
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HCT CO,LLTD

Calibration Laboratory of A Sobistiniiichae Nilbiteh

Schmid & Partner = g Sorvice suisse d'étalonnage
Engineering AG 3 Sarvigho svizzero di taratura

Zeughaussirasss £3, 3004 Zurich, Switzertand ’l'.‘;@\ S Swiss Calibration Service

Accredted by the Swiss Accrectation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agreamaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.2

DCcP diode compression point

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

AB,C.D modulation dependent linganzation parametors

Polarization ¢ o rotation around probe axis

Polarzation 4 % rotation around an axis that is in the plane normal 1o probe axis (at measursment center),

Le., 8 = 0is normal fo probe axis
Connector Anghe Information used in DASY system lo align probe sensor X to the robot coordinale system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averasged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62208-1, *Procedurs to measure the Specific Absorption Rate (SAR) for hand-held davices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

¢) IEC 62208-2, "Procedurs to determine tha Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity (o the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

e NORMx.y,z: Assessed for E-field polarization & = 0 (f < 900 MMz in TEM-cedl, f > 1800 MHz: R22 waveguide).
NORMx .z are only intermediate values, i.e., the uncertainties of NORMx.y.z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

o NORM(Ox,y.z = NORMx,y,z * frequency_rasponse {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncenainty of the frequency response is included
in the stated uncertainty of Convi®

* DCPxyz DCP are numerical linearization parameters assessed based on the data of power aweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media

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

o Axy.z Bx.y.z Cxy.xz Dxy,x VRey,z A B, C, D are numerical knearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Paramsters: Assessed in fat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical fiald distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensilivity in TSL coresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

e Spherical isotropy (3D deviation from isotropy): In a field of low gradients reslized using & flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virlual measurement center from the probe tip
{on probe axis). Na lolerance required.

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

Cartificato No: ET3-1605_Jul16 PageZoft 11
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ETIDVS - SN 180§ July 20, 2018

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Calibrated: July 29, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ET3-1605_Jui18 Page S of 11
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ET3DVE- SN:1605 July 20, 2018

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

vBasic Calibration Parameters

Sensor X Sensor Y Sansar Z Une (k=2)
Norm (uV/I(Vimy')" 1.46 1.83 155 £ 101 %
DCP (mV)" 100.9 | 99.5 993

Modulation Calibration Parameters
uiD c

=

ication Sy Name A 8 c D VR Unc
d8 | dBVuV 4B mv (k=2)
0 W X 0.0 60 | 10 | 000 | 2182 | 38%
o Y 0.0 0.0 1.0 2325
z 0.0 0.0 1.0 2107

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%.

* The uncertainbes of Norm X.Y.2 da not affect the E”-finke uncertainty inside TSL (see Puges 5 and 0)

* Numencal ineanzasion parameter uncertainty not reguired

¥ Uncartainty is detarminad using the max. deviation from inedr response spplying rectangulir distnbution and & exgpressed for the square o the
fioid value

Cartficate No: ET3-1605_Julé Page 4 of 11

F-TP22-03 (Rev.00) 99 /167 HCT CO., LTD
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ET30V6- SN;1605 July 20, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © m';y’ °°'i"u‘.‘.._°,°""’ 1 ConvF X | ConvFY | ComvF2Z [Alpht° m" 1&";)
750 419 0.89 5.96 8.96 6.96 | 032 | 281 | £120%
835 415 0.80 6.60 6.60 660 | 035 | 280 | £120%
800 415 0.987 6.50 5.50 650 | 031 | 288 | t120%
1450 405 1.20 5.64 564 564 | 048 | 260 | £120%
1750 40.1 137 537 537 537 | 072 | 215 | s120%
1900 40.0 1.40 518 | 518 518 | 080 | 208 | £120%
1950 40.0 1.40 5.03 5.03 503 | 080 | 210 | £120%
2300 39.5 167 479 479 479 | 080 | 205 | 2120%

© Eruguency valdity above 300 MHz of + 100 MHZ only applies for DASY w4 and highar {see Page 2). efse it i restricted (0 £ 50 MHz. The
uncertarty is the RSS of the ConvF uncerainty ot calibration frequency and the uncartainty for the indicated frequency band. Frequency valoity
betaw 300 MHZ is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectvely. Above 5 GHz Trequency
vn’-mlycmboomno-dlo 110 Nz,

" A froquencies beiow 3 GHz, the vdidity of tisaus paramaters (¢ and o) can ba relaxed 1o & 10% # sgud m

phed 1o
moasurad SAR values. M froguoncies above 3 GHz, the validity of issue parameters (o 80 of i restricted 1o = 5% 1h-mMyum.R$Sd
the ConvF uncortainty for indcated target tissue parsmetars,

' Alpha/Depth dre deleemined during caiteaion. SPEAG s thot the | due 1o the boundary afiect after compensation &
@wayn less than = txbmmscmmm:nwmmmumummmmwumw
daeniatar from the boundary

Certificate No: ET3-1605_4416 Pape 5af 11
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ET3DV6- SN:1605 July 29, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth” Unc |

1(MHz)“ | Permittivity" (8im)" ComvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2) |
750 55.5 0.98 6,55 6.55 6.55 039 | 228 +120% |
83s 55.2 0.97 642 6.42 8.42 0.42 ‘ 223 | £12.0%
1750 53.4 1.49 479 4,79 478 080 | 230 £120%
1800 533 1.52 455 455 | 455 0.80 1 2.46 \ £120%

© Frequancy validity above 300 MHz of + 100 MHz only applies for DASY vé 4 and Ngher (ses Page 2), sise it is restricted to & 50 MHz. The
uncertainty 18 the RSS of the ConvF uncertainty ot calibvation frequency and the uncertainty for !e incicated deguency band. Frequency validty
bolow 300 MHz m £ 10, 25 40, 80 and 70 MMz for Convi sssesaments ot 30, 64, 128, 150 and 220 MHz respecively. Above 5 Gz froquency
validity can be extented 1o & 110 MMz,

" Al requencies below 3 GHz, the validity of tssue paramaters (c and o) can be retaxed 10 = 10% 7 iquid compensation formuta s appled to
maeasured SAR valuss, Al freguencies sbave 3 GHz, the validity of tissue parametnrs (¢ and o) s resincied 1o ¢ 5% The uncertainty in $he RSS of
the CanvF uncenainty for indicated targst issue parametors

' AlphaDept are aurnng SPEAG wrTants that the remaining deviation due to ihe boundary affact sfar compensanon &
Swoys jess than = 1% for freguencies below 3 GHz and below £ 29 for frequencies between 34 Gz al any distance larger than hatt the probe tp
gamaeter fom tha boundary.
Cortificate No: ET3-1605_Jul16 Page 6 of 11
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ETIDVE- SN:160S July 20, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

ormalized)
'

Frequency response (n

054 el I T W S - 4
0 500 1000 1500 2000 2500 3000
f [Miz)

Uncertainty of Frequency Responsae of E-field: £ 6.3% (k=2)

Certificate No: ET3-1605_Jii16 Page 7 of 11
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ET3OVE- SN:16806

July 20, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

f=1800 MHz R22

» L ] . L o o
g
::; ,_.9~:.,&‘,,,_,.~e:r—ee»(,,.;‘;,‘.,._.'res.a.,A.‘

Ruvll M

W 2600 Wiz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cenificate No; ET3-1605_Jui1e Page 5 of 11
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ETIDVE- SN: 1805 Juty 29, 2018
Dynamic Range f(SARca4)
(TEM cell , fova= 1900 MH2)
1( A
. !
v 4
100 »
L3
[~y ¥
>
- ]
\,. "J‘ .
]
c »~
=
::-" »
10 i
.
Y, J
. i
|
0 {
. {
|
» |
{
|
|
f |
10 10 10 10 10 10
SAR [mW/cm3j
o L3
not compensated compensated
1
—:';‘_} .0',...._.,?_Tc.df:.c—-oocjo.
103 101 o o 101 102
SAR [mW/em3)
| ©
not compansated compensated
Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cortficate No: ET3-1606_Jul16 Page 9 of 11
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ET3DVG~ SN:1605 July 29 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_convf) f = 1900 MHz WGLS R22 (H_canvF)
2w
¥ £ |
; ’ i ™
L " .|E-| = . " . -f'| : | w " “fm. : bl x » -
e - s =
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 08 08 -0a4 D2 00 02 04 086 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certiicate No; ET3-1605_Jul16 Page 10 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters

Sensce Arrangement | Triangular
“Connector Angle (') | 588 |
‘Mochanical Surface Detection Mode - enabled |
Optical Surface Detection Mode . drsabled |
Probe Overall Length - 337 mm |
Probe Body Diameter o 10mm
Tip Length 10mm |
’_T-iﬁfﬁamomr 6.8 mm
"Probe Tip o Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm |
Probe Tip 1o Sensor Z Calibration Point [ 27 mm |
Recommended Measurement Distance from Surface | “dmm |
Certificate No: ET3-1605_Jul16 Page 11 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 004 Zurich, Switzertand

Accrediied by he Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificales

This catbeation centficale 0o s the ity to naional dards, which teadze the phy units of ts (81),

The massuremonts and the uncarainties wih corfidence probabilly G gaen an the tolowing poges and are part of ihe certfcate.
All calidrations have been conducied in the dosed lnboratary faciity. anvironment temperture (22 & 3|°C and homidity < T0%

Caltration Equipment weed (METE critscal for calibratfion)

Primary Staedards 0 _Ca Date (Concate No ) Schacued Cakeraton

Power meler NRF SN 104778 05-Ape-18 (No. 217-02288/02258) Apr-17

Powor sersor NRP-Z01 SN: 103244 D6-Ape-16 (No. 217-02288) Apr1?

Power sensor NRP-201 SN: 103245 U6-Agr-16 (No, 217.02283) Ape-17

Refermnoe 20 dB ARonuatoc SN: SS277 (20x) 0S-Apr-16 (N 217.02293) Ape1?

Rl Probs ES30V2 SN: 3013 31.00c-15 (No. ES3- 3013 _Dec15) Dec-10

OAE4 SN 880 23-Dec- A5 (No. DAEA-B60_Dec15) Doc-18

Standnrds 10 Chack Date (in houss| 5 fed Check

Power meter E44198 EN. GB41293574 O8-Ape-18 (0 houss check Jun-18) in bouse check. Jun-18
Power sensor E4412A SN MY4 1488067 06 Apr- 16 (in house check Jun-18) in bouse check. Jun-18
Power sanso E4412A SN: 000110210 05-Ape- 16 (i house check Jun-18) In house check: Jun-18
| RF generor HP B648C SN, USIB42U01700 O4-Aug-5B (0 house check Jun-16} In touse check Jun-18
| Natwork Analy WP 8753E BN USI7350585 18-Oct-01 {in house chack Oct-15) In housa check: Oct-10
Cafibrated by,

Approwed by

Thia calitvation ceetificate shall nat be reproduced except In il wihout wiitten approval of i laboditory
Certficate No: EX3-7370_Aug16 Page 10l 11
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Calibration Laboratory of

A0~ Schweizarischer Kalibrierd
Schmid & Partner % g Service suisse d'étalonnage
Engineering AG g Servisio svizzero o taratura
Zoughsusstrasse 43, 8004 Zurich, Switzeriand "ﬁgﬁw‘? Swiss Calibration Service
Accredted by B Siwiss Accredtation Servion (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatodes to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating lquid
NORMx,y,z sensitivity In free space
ConvF sensitlvity in TSL / NORMx,y,2
DCP dioda compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization & 5 rotation around an axis that is in the plane normal to probe axis (ot measurement center),
e, B =0 is normal to probe axis
Connector Angie information used in DASY system o align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Racommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Techniques®, June 2013

b} IEC 62209-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held devices used In close
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

c) IEC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices

used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 885684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMy.y.z: Assessed for E-field polarization 5 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: Rzzwavaguda)
NORMX,y.z are only intermediate values, i.a., thaumammotNORMx.yzdoesmuﬂedME -field
uncertainty inside TSL {(see below ConvF).

o NORM{fIx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chan). This iinearization is
Implemented in DASY4 softwara versions iater than 4.2. The uncertainty of the frequency response is included
In the stated uncertainty af ConvF.

o DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not dapend on fraquency nor media

*  PAR!PAR is the Paak to Average Ratio that is not calibrated but determined based on the signal
charactenstics

o Axyz Bxy.z Cxy.z Dxyz VRxyz A B, C, D are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range expressed in RMS voitage across the diode.

« ConvF and Boundary Effect Paremeters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. Thase parameters are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity In TSL comresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF |s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz

o Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antonna.

* Sensor Offset The saensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No lolerance required.

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

Certificate No: EX3-7370_Aug16 Page 2 of 11
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HCTCO,LTD

EX30V4 - SNT370

Probe EX3DV4

SN:7370

Manufactured:  March 17, 2015
Calibrated: August 30, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)
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FCC ID: ABLSMW728Y

Report No: HCT-A-1706-F003-4

EX3OVA- SN.73T0

August 30, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Sensor X | Sensor Y Sansor 2 Unc (k=2) |

Norm (1V/(V/im)*)* 0.48 ‘ 0.49 £10.1% |

DCP (mV)" 88.7 | 108.3 | ]

Modulation Calibration Parameters .

uiD [c ication System Name A | 8 c VR Unc'
o8 dByVuv mV (k=2)

0 = x| 00 0.0 1.0 1398 | *33% |

I Y| 00 0.0 1.0 1364 | |

| Z 0.0 0.0 1.0 1426 |

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%.

* The uncangnbos of Nomm X Y,Z do not aftect the £ #Seid uncertainty ingide TSL {see Pages 3 and 6)

¥ Numarcal linearzation paremalor uncestanty not requred
¥ Urcertanty s dotermined Lsing the max, devation Fom fnear response applyng rectangylar distribution and i expressed for the squire of 1he

falt valve

Cartficate No: EX3-7370_Aug16
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h’a- FCC ID: ABLSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

EXI0V4- SN.7370 August 30, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Smwhting Media

. Relative | Conductivity { o | Depth® Unc

(MH2)© | Permittivity (S/m) ConvFX | ConvFY | ComvFZ | Alpha® |  (mm) {k=2)
150 523 0.76 13.30 13.30 1330 0.00 1.00 | £133%
300 45.3 0.87 1229 12.20 12.29 0.10 130 | £133%
450 435 087 11.07 11.07 11,07 017 1.60 £133%
750 419 0.89 10.41 10.41 10.41 0.42 0.91 +120%
835 M5 0.80 10.00 10.00 10.00 043 080 | 120%
500 41.5 0.87 9.75 9.75 875 039 093 | +120%
1450 40.5 1.20 8.60 8.60 B.60 0.41 080 | +120%
1750 40.1 1.37 8,52 852 B.52 0.40 080 | £120%
1800 40.0 1,40 8.16 8.16 BB 0.37 0.80 £120%
1950 40.0 140 7.94 7.94 7.94 038 0.80 £120%
2300 30.5 167 7.92 792 7.92 0.31 080 | £120%
2450 302 1.80 7.28 7.28 7.28 0.41 080 | £120%
2800 39.0 1.96 7.15 7.15 7.15 0.41 080 | £120%
5250 359 4.71 5.26 526 526 0.35 1.80 £13.1%
5600 355 5,07 4.60 4.60 4.60 0.40 180 | 213.1%
5750 354 522 4.85 485 4.85 0.45 180 | 2131 %

-Fmvm,,m:\oomu:woumumymhvomvutwm(mmz)muc-mana\oosoum ™he
uncortanty is the RSS af the ConvF uncartainty at calitration froquancy and the band. Frecuency valdiy
betow 300 MHz i 2 10, 25, 40, 50 and 70 MHz for Cor™ ssseasments af 30, 54, 126 150mmllunmdve9y Abovn 5 GHz fequency
v-lmynmbonmadlo:ﬂaum

" Al frequencios below 3 Giz, the validty of tssue parametens (c and o) can be relaxed 1o £ 10% I oo k da o appled 0
moasured SAR values. Al freguencies above 3 Gz, the valdity of isabe parameters (= and o} in restncled 10 = 5% MWUNRSSU
the Convf™ uncenainty for indicated target lissue perumeaters

% AphaDepth are determined during caibeation. SPEAG that the remaining devi Gue 10 the boundary efiect afier CoOmMPensaton in
mauum-ﬂtamnmmwaemmmuimmmmanmym-nuwmmnwmnp
dipmeter from the boundary.
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HCTCO,LTD

EXIOVA-SN:7370 August 30, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MH2)® | Pormittivity” sim)" ComvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 0.80 12.43 1243 12.43 0.00 1.00 | £133%
300 58.2 0.92 11.62 11.62 11.62 0.08 120 | £133%
450 56.7 0.94 1122 | 11.22 11.22 0.10 150 | £133%
750 555 098 9.96 9.96 9.96 0.49 086 | £120%
835 552 0.97 9.87 9.87 9.87 0.38 084 | £120%
1750 534 1.48 8.24 8.24 8.24 037 080 | $120%
1900 53.3 1.52 7.92 7.92 7.92 0.42 080 | £120%
2450 52.7 1,95 7.62 762 7.62 0.35 080 | *120%
2600 52.5 2,16 7.42 7.42 7.42 043 080 | 2120%
5250 459 5.36 4.66 4.68 4.85 0.50 190 | 2131%
5600 48.5 517 382 392 302 0.55 190 | #1341 %
5750 483 504 | 425 425 425 | 055 | 180 | +131%

Lrmummmmauoomnrwmwoksvuammlmpqem elne it in restnicted 10 £ 50 M-z, The
unhcertainty s the KSS of the ConvF unoertamty ut calibration frequency 3nd the uncentainty far the indicatad equency tand Frequency valdity
Delow 300 MHz i 2 10, 2840, 50 and 70 Mz for Cond assessments at 30, 64, 128 150 and 220 MHx rospectvely. Above & GHz frequenty
Mmb‘cwmutmmx

" At frequancies balow 3 GHz. the validity of tssue pecrimaters (¢ ond n| con be relesed 10 = 10% T Igukd pansaton f d ‘o
mensuret SAR values. Al froguoncies abave 3 Gz, the validiy of lissus Darmmeten: (c and a) & restncted (o ¢ 5% rmmyumnssa
the ConvF uncerainty for ndicaind farget tissue paramedens.

% Alpha'Depth are detwmined during caltinion. SPEAG hat the y due 10 the bouncary effoct ahior comparnsaton &
atways ees than £ 1% for frequenciee balow 3 GHz anc below = mhmmu%uwmwmmmmw
diamater from the boundary.
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EX30V4-SN.73TO August 30, 2016
Frequency Response of E-Field
(TEM-Cell;ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCOLLTD
EXJ0OVA- SN 73N August 30, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz R22
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Uncertainty of Axial 1sotropy Assessment: £ 0.5% (k=2)
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HCTCO,LLTD
EX3IDV4-8N:7370 August 30, 201€
Dynamic Range f(SAR}cad)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessmaent: £ 0.6% (k=2)
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EX3DV4- SN 7370 August 30, 2018

Conversion Factor Assessment

= 835 MHz. WGLS RS (H_comfF) 1= 1900 MHz WGLS R22 (H_com#F)

v » - - = [ ’ w " = = ] n “
& Jmmi ‘-

L 2 . 2
e e e [T

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

Deviation
Lobdbooa20T

DOGQANON‘

45

10 -08 08 04 02 00 02 04 05 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIDVa- SN 7370 August 30, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

Sengor Arrangement Triangular
I"Connectar Wt: ™ 989
| Mechanical Surface Detection Mode - " enabled
| Optical Surface Detection Mode . disabled |

Probe Overall Length 337 mm |

“Probe Body Diameter T 10mm |

Tip Length 8mm |

Tip Diameter 25mm
| Probe Tip to Sensor X Calibration Point Tmm

Probe Tip to Sensor Y Calibration Pont T mm
| Probe Tip to Sensor Z Caiibration Point 1 mm
lEcommended Measurement Distance from Surface 1.4 mm |
Ceartificate No: EX3-7370_Aug16 Page 11of 11
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FCC ID: ABLSMW728Y Report No: HCT-A-1706-F003-4

aCT

HCT COLLTD
Calibration Laboratory of Y,
Schmid & Partner SNk S Service sulsse d'étalonnage
Engineering AG : & C sevisiosvizzem @ taratura
usstrasse 43, 8004 Zurich, Switzerland WA S swiss Calibeation Service

Dl
Accrediled by the Swiss Accreddation Service (SAS)

ms-n»mmnons-wuuomumwummu
Mubtitateral Age for the gnition of calibration certificates

Client  HCT (Dymstec)
IC.ALI_BRATION CERTIFICATE

Otyject DB835V2 - SN:441

Accroditation No.: SCS 0108

Centificate No; DB35V2-441_Nov16

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Cafbration procedue(s)

Caliveation date

November 16, 2016

This caldration cenificate documants the ir biikty 10 nat standardd, which realize the physical units of measuroments (S1)
The maasurements and thi urcanainties with confidence probability are gven on tha following pages and are pan of the codificate

Al calibeations have baen conducted in the closed labortory tacility, ervironment temperature {22 + 3)°C and humidity < 70%.

Caitration Equipment used (MATE critical for calbration)

Primary Standards 0¥ Cal Date (Cestificate No.) Schedulod Calitration

Power metar NRP SN 104778 08-Ape16 (Mo, 217-02288/02280) Apr7

Powar sensor NRP- 291 SN 103244 06-Apr-16 (No, 217-02288) AprY

Power sensor NRP-Z91 SN 103245 G6-Ape-16 (Na, 217-02289) Apr-1T

Relerence 20 ¢8 Attenuator SN 5058 (20x) 05-Apr-16 (Na. 217-02292) ApraY

Typo-N masmalch combination SN: 5047 2/ 08327 05-Apr-16 (No. 217-02295) Apr-17T

Raterence Probe EX30V4 SN: 7345 15-Jun-16 (No. EXQ-7348_Jun186) Jun-17

DAES SN 601 30-Dec-15 (No. DAE4-801_Dec1%) Dac-18

Secondary Standards iD# Check Date (in house) Scheduled Chock

Power matar EPM.442A SN: GB37480702 07-0ct-15 (in housa check Det-18) In house chack: Oct-18

Powor sensor HP BABTA SN: US37262783 07-0ct-15 (In housa check Oct-18) In housa chack: Oct-18

Powar sansor HP BRB1A SN MY&t082417 07-0ct-15 {In housa chuck Dect-18) In house checlc Do118

AF generatlor R&S SMT-06 SN 100072 15-Jun15 (i howse check Oct-14) In house check: Oct-18

Natwark Analyzec HP 8753E SN US37300585 15-0ct-01 (in houss chack Dct-16) n house check: Oct17
Nume Function e

Calibrated by Ciawdio Leutisr Latiortory Technician U A

Approved by: Kutja Pokovc Technical Manager

AT

tssuod: Novembar 17, 2016

mmmmmmmm«mmmmmnwpmmmnmw
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

Calibration Laboratory of L S Schweizerischer Kalibrisrdienst

Schmid & Partner o Sorvice suisse d'étatonnage
Engineering AG % C. Sariio svirsrn i taratura

Zoughaussirssse 43, 8004 Zurich, Switzertand % N S Swiss Calibeation Service

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

mammmsﬂmum-o«mwummwmu

Muttilateral Age for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) |EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cortificato No: DB3GV2-441_Nov16 Page 20l 8
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FCC ID: ABLSMW728Y

Report No: HCT-A-1706-F003-4

HCT CO,LTD
Measurement Conditions
DASY system configuration. as far as not fven on page 1.
DASY Version DASY5S V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MMz
Head TSL parameters
The following paramaters and caloulations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220"C 4$1.5 0.90 mho/m
Measured Head TSL parameters (220202)"C 409:6% 094 mho/m £6 %
Head TSL temperature change during test <05°C ——— —-
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 Wkg £ 17,0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W B8.11 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0,97 mho/m
Measured Body TSL paramoters (220+02)°C 552+6% 1.01 mho/m + 6 %
Body TSL temperature change during test <05°C ——-e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9,62 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.863 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.37 Wikg = 16,5 % (k=2)

Certificate No: D835V2-441_Nov16
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CT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LLTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 508Q-18|Q

Retumn Loss ~341dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4600-46

Retum Loss -240d8

General Antenna Parameters and Design

l Electrical Deliay (one direction) ] 1.369 ns ]

After long term use with 100W radsated powar, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductar of the feading line Is directly connected 1o the
second arm of the dipole. The antenna is theratore short-circuited for DC-signals. On some of the dipotes, smalt end caps
are added 1o the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is suill
according to the Standard.

No excessive force must be applied to the dipols arms. because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 08, 2001
Certificate No: DB35V2-441_Nov1g Paged ol &
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D833V2 - SN:441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz: o= 0.94 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016:
« Scnsor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 100]

« DASY52 52.8.8(1258): SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=Smm, dy=5mm, dz=Smm

Reference Value = 61.83 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.67 Wikg

SAR(] g) = 2.43 W/kg: SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.27 W/ikg

dB
0

-2.23

-4.47

8.94

-11.7

0dB =3.27 W/kg =5.15 dBW/kg

Centificate No: DB35SV2-441_Nov1@ Pago5of 8
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Impedance Measurement Plot for Head TSL
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HCT FCC ID: A3LSMW728Y Report No: HCT-A-1706-F003-4

HCTCO,LTD

DASYS5 Validation Report for Body TSL

Date: 16.11.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:d441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: =833 MHz; o= 1.01 $/m; g, = 55.2; p= 1000 kg/m'
Phantom section: Flat Section

Meusurement Standard: DASYS (IEEEAEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reterence Value = 59.90 V/m:; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

-2.12
1)

4,24
-6.37

-8.49

-10.61

0dB =325 W/ke =5.12 dBW/kg
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impedance Measurement Plot for Body TSL

Mo i1 LOS S b BEF 20 B 11«23 9%8 of 425000 098 mHz

!
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HCT COLLTD
Ctlibl:ltion Laboratory of ;.\‘“"\"\2’/""'2 Schweizorischer Kalibrierdiens!
Schmid & Partner % Service auisse d'étalonnage
Engineering AG bt Servizio svizzero di taratura
Zoughaussirasse 43, BO0M Zurich, Switzerland N Swiss Calibration Service

Accredied by the Swess Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
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gnition of calibration certificates
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6§ GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency Indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures iow
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.
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HCTCOLLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS v52488
Extrapolation Advanced Extrapolation
Phantom Modular Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 400 1,40 mho/m
Measured Head TSL parameters (22002} "C 403+£6% 1.38 mho/m = 6 %
Head TSL temperature change during test <05°C —_ —_
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAA measured 250 mW Input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to TW 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikog
SAR for nominal Head TSL parameters normalized to TW 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloulations were applied.
Temperature Pearmittivity Conductivity
Nominal Body TSL parameters 20'C 533 1.52 mho/m
Measured Body TSL parameters (220+02)"C 541+6% 1.50 mho'm = 6 %
Body TSL temperature change during lest <05"C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powsr 10.0 Wikg
SAR for nomenal Body TSL parameters normafized o 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.30 Wikg
SAR lor nominal Body TSL parameters normalized 10 1W 21,4 W/kg = 16.5 % (k=2}

Cortiicate No; D1900V2-53032_Mar17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 51.70+530Q

Feturn Loss -253dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 471Q+82Q
Retum Loss -231d8

General Antenna Parameters and Design

I Electrical Detay (one direction) | 1.184 ns I

After long term use with 100W radiated power, only a shight warming of the dipoie near the faedpoint can be measured

The dipole is made ol standard semirigid coaxial cable. The center conductor of the feeding line is diractly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arma in order 1o improve matching when loaded according 1o the position as axplained in the
*‘Measurement Conditions* paragraph. The SAH dats are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied to the dipole arms, because they might bénd or the soldered connections near the

feadpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manulactured on March 17, 2003
Cenificale No: D1900V2-54032_Mar17 Page 4ol 8
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DASYS5 Validation Report for Head TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; a = 1.38 §/m; & =40.3; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration;
o Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01,2017
« Phantom: Flat Phantom 3.0 (front); Type: QDODOPSOAA; Serial: 1001

« DASYS2352.88(1258); SEMCAD X 14.6,10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 107.2 V/im; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) =9.91 W/kg; SAR(10 g) = 5.18 W/kg

Maximum valuc of SAR (measured) = 154 Wikg

dB
0

-3.60
1.20
-10.80

-14.40

-18.00

0dB = 154 W/kg = 11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: UID 0 - CW; Frequency: 1900 MH2

Medium parumeters used: = 1900 MHz; 6 = 1.5 S/m; 5. = 34.1; p = 1000 kg/m*
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016;
o Sensor-Surface: 1.4mm (Mechanical Surfsce Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.01.2017
o  Phantom: Flat Phantom 5.0 (buck); Type: QD 000 P50 AA; Serial: 1002

« DASYS2 S2.8.8(1258), SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measarement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 104.1 V/m; Power Drift = -0,05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR( g= 10 \\'I‘\H; SAR(10g)=53 \\'/kg

Maximum value of SAR (measured) = 14.9 Wikg

-3.40
-6.80
-10.20
-13.60

-17.00

0dB = 14.9 Wkg = 11,73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Multilaternl Ags nt for the gnition of calibration certificates
ciet  HCT (Dymstec) Centiticate No: D2450V2-743_Mar17
CALIBRATION CERTIFICATE
Obyuct D2450V2 - SN:743
Calibeation procedure{s) QA CAL-05.v2
Calibration procedure for dipole validation kits above 700 MHz
Caltbration date March 15, 2017

This calibration cortificate documents the receabilty to nations! standards, which reaize tha physcal units of maasursmants (51)
The measurements ard the uncertaintes with confidence probabdity are given on the lofowing pages and ire part of the certificat

M calibentions have been conducted in the closed laboratory faciy: emvironmant lemparature (22 = 3)°C and humidty «< 70%

Calbration Equipment Laed (MATE oiticsd for calibration)

Prmary Standards o8 Cul Date (Cortilicute No.) Scheduled Calbration
Power moter NRP SN 104778 06-Apr-16 (No. 2170228802285 Ape-1T
Power sensor NRP-Z91 SN: 103244 05-Apr-18 (No. 217-02248) Ape 7
Power sensor NRP-ZI1 SN: 103245 06-Apr-18 (No. 217-02289) Ape7
Reforence 20 ¢B Atlanunior SN: 5058 (204) 05-Apr-16 (No. 217-02262) Apeat?
Typo-R mismatch combinaton SN 5047 2 / 06327 05-Apr-16 (No. 217-02295) Apri7
Raterence Prodbe EX30VA 8N: 7348 31-Dec-18 (No. EX3-7348_Dec16) Dec:17
DAE4S | SN 801 O4-Jan-17 (No. DAES-E01_Jan17) Jan-18
Secondary Standargs 10 # Check Dase (in housa) Sohadued Check
Power mater EPM-242A SN: GBI7480704 D7-0Oct-15 (In houss check Oc1-16) In house check: Oct-18
Power sensor HP B281A SN: USa7202763 07-0ct-15 (In houss chack Oct-16) In house check: Oct-10
Power sensor HP B481A SN MY41082317 O7-Oct-15 {in houne check Oct-18) In house check: Oct-18
AF generator R4S SMT.06 SN: 100972 15-Jun-15 (In house check Oct-16) In house check: Oct-18
Natwork Analyzos HP 8753E SN USHTas0sas 18.Cct-01 {in houss chack Oot-18) in house chack: Oct 17
Name Function Signature

) T
Calibestad by Johanrnes Kurkia Laboratoty Technician ?"_’ Z
Approved by Katja Pokavic Tochnionl Managor

lssued: March 10, 2017

This calbraton cerificate shall not be reproduced excopt in full without writion approval of the labosatory,
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The Swiss Accreditation Service is one of the signatories 10 the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz2)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

Cortificate No: D2450V2.743_Mar17 Page 20i 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS v528.8
Extrapolation Advanced Extrapotation
Phantom Modeular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2450 MHz £ 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 382 1.80 mhao/m
Measured Head TSL parameters (220202)"C 37B+0% 1.87 mho/m = 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR mesasurad 250 mW input power 136 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.0 Wikg = 17.0 % (k=2)
SAR avernged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.30 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 24.8 W/kg = 16.5 % {k=2)
Body TSL parameters
The following parameters and calculations were appied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measurad Body TSL parameters (220=02)"C 528z6% 203 mho/m+6 %
Body TSL temperature change during test <05°C —-—
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candition
SAR measured 250 mW input powar 129 Whg
SAR for nominal Body TSL parameters nommalized to 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.04 W/kg
SAR for nominal Body TSL parameters normalized o TW 23,9 Wikg = 16.5 % (k=2)

Certilicale No: D2450V2-743_Mar17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed 1o leed point 5440+720
Return Loss -21.84d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 010Q+78 02

Retun Loss ~222d8B

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.160 ns

Alter long term use with 100W radiated power, only a slight warmming of the dipole near the feedpoint can be measured,

The dipole is made of standard samingid coaxial cable. The center conductor of the feeding fine = directly connected 1o the
second arm ol the dipole. The antenna Is therefore short-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipcle arms in order 10 improve matching when loaded according 1o the position as explained in the
*Measuroment Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

No excessive force must be applied 1o the dipole arms, because they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_Mart7 Pagedof8
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DASYS5 Validation Report for Head TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.87 S/m; £ = 37.8. p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7.72); Calibrated: 31.12.2016;
¢ Sensor-Surface: | 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissu¢/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 115.8 V/im; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.3 W/kg

Maximum value of SAR (measured) = 22.3 W/kg

-4.50
-9.20
-13.80
-18.40

-23.00

0dB =223 W/kg = 1348 dBW/kg

Certficate No: D2450V2-743_Mart7 Paga50l8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW, Frequency: 2450 MHz
Medium parameters used: T = 2450 MHz; o = 2.03 S/m; & = 52.8; p = 1000 kg/m

Phantom section: Flat Section
Messurement Stundard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.76, 7.79. 7.79): Calibrated: 31.12.2016;
o Sensor-Surface: L.4mm (Mechanical Surface Detection)
« Electromics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105.3 V/im; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 12,9 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 20.2 Wikg

-4.40
-8.80
-13.20
-17.60

-2z.00

0dB = 20.2 W/kg = 13.05 dBW/kg

Cortificate No: D2450V2-743_Mar17 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Otject D2600V2 - SN:1015
Calibration peocadureds) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibration date!

January 18, 2017

Caibration Equipment used (MATE critical for calibraton)

liDe

Ths culibration certificate doouments the treceability 10 national standards, which reakize the physical unis of measursmeants (S1),
Tha measurements and the ucentainies with confidence protinbiity are given on the following pages and are pan of Me cenficate

Al calibrabons have boen canducted in the clased laboratory facilty: environmer nd temperture (22 + 3)°C and humidity < 70%

Calibeatod by:

Nutwork Anlyzet HP 8753

SN: US37390565

Name
Ledt Klysnoe

Katja Pokavic

16-0ct-01 In house chiscx Oct-18)

Function
Laboratoty Technician

Techaionl Manager

Pmary Standards Cal Date (Certificate No.) Scheduled Caltiraton
Powsr mater NR# SN 04778 06-Ape-16 (No, 217-02208/02268) Apra7

Powar sansor NRP-291 SN 105044 DE-Ape-16 (N0, 217-02288) Apr1l

Powe: sansor NRP-251 SN, 103245 06-Apr-16 (No. 217-02268) Apra7

FRalerenca 20 9B Atsauator SN. 5058 (20K) 05-Apr-16 (No, 277-02292) Aprat?

Type-N mismaich combination SN 5047 2 / 06327 05-Apr16 (No. 217-02205) Ape 17

FRatorance Probe EXIOV4 SN 7340 31-Dec-16 (No. EX3-7340 _Dec16) Doc 17

DAE4 SN: 601 04-JBn-17 (No, DAESB601_Jan17) Jan-18

Secondary Standirds D Check Date (n house) Schaduled Check
Power meter EPM-4424 SN: GB3I7480704 07-0ct-15 (in house check Oct-18) In house check: Oct-18
Power sensor HP BAEIA SN: US3T292785 07-0ct:15 (in houee chock Oct-16) in house chock: Oct-18
Power sensot HF B4S1A SN: MY41002317 07-0ct-15 (n house check Oct-18) in house check: Oct-18
RF genarator RBS SMT-06 SN: 100972 15Jun-15 (i house check Oct-18) In house chock: Oct-18
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lssued Jenuary 19, 2017

This cabration certificate shal nol be reproduced axcapt in full without weitten approval of the isboratory.
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Accredited by Ine Swiss Accreditabion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

 SAR measured: SAR measured at the stated antenna input power.

 SAA nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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%.

Cartificato No: D2600V2-1015_Jan17 Page 2018
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MM
Head TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 38.0 1.86 mho/m
Measured Head TSL parameters (220202)°C 37426% 2.05 mha/m + 6 %
Head TSL temperature change during test <D5°C —
SAR result with Head TSL
SAR averaged over 1 ey’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.8 Wika
SAR for nominal Head TSL parameters normalized to 1W 57.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 649 Wikg
SAR for nominal Head TSL parameters normaiized to 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220%C 525 2.16 mho/m
Measured Body TSL parameters (220202)°C 523=26% 220 mha/m = B %
Body TSL temperature change during test <05"C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAH measured 250 mW input power 13.8 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

55.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 617 Wikg
SAR for nominal Body TSL pararmeters nommalized to 1W 24.6 W/kg = 16,5 % (k=2)

Certificate No: D2600V2-1015_Jan17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 4880 .28
Return Loss -30.3 dB

Antenna Parameters with Body TSL

Impadance, translomned 10 leed point 45.10-25iQ
Hetumn Loss -2484dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.150 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad 1o the
second arm of the dipole. The antenna is therefore short-cireuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in ordaer to improve matching when loaded accarding to the position as explained in the
‘Measurement Conditions® paragraph, The SAR data are not affected by this change. The ovarall dipole length is stll
according to the Standard

No excessive force must be applied 10 the dipole amms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 30, 2007
Certificate No: D2600V2-1015_Jan17 Pago 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 17.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID () - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.05 S/m; & = 37.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration
e Probe: EX3DV4 - SN7349; ConvF(7.56, 7,56, 7.56); Calibrated: 31.12.2016;
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o DASYS525288(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm
Reference Value = 116.7 V/m; Power Drift =-0.04 dB
Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 14.8 Wikg; SAR(10 g) = 6.49 W/kg
Maximum value of SAR (measured) = 25.3 Wik

-10.00
-15.00

-20.00

-25.00

0dB =253 Wikg=14.03 dBW/kg

Certificate No: D2600V2Z-1015_Jan17 Page 50f8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2017
'est Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: 1= 2600 MHz; 6 = 2.2 S/m; &= 52.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration
e Probe: EX3DV4 - SN7349; ConvF(7.48, 7.48, 7.48); Calibrated: 31.12.2016;
o  Sensor-Surface: L 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.01.2017
e Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002

o DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5Smm

Reference Value = 108.8 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.6 W/kg

SAR(I g) = 13.9 W/kg; SAR(10 g) = 6.17 Wikg

Maximum value of SAR (measured) = 23.4 W/ikg

-4.60
-9.20
-13.80

-18.40

-23.00

0dB = 23.4 W/kg = 13.69 dBW/kg

Certficate No: D2600V2-1015_Jan17 Paga7ot8
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Impedance Measurement Plot for Body TSL
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Calibfaﬁon Laboratory of \“\\'j',’ % G Schweizarischer Kalibrierdienst
Schmid & Partner ¢ 3 Service suisse d'étalonnage
Engineering AG SN C' arvisio oviszoro o tarsture
Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service

Accrodited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accroditation Sorvice Is one of the signatoriea 10 the EA
Multilateral Agreemant for tha recognition of caliteation ceniticates

cient  HCT (Dymstec)

Accreditation No.: SCS 0108

Certiicate No: DSGH2V2-1263_Jan17

CALIBRATION CERTIFICATE
Objoct D5GHzV2 - SN:1253
Calitention procedure(s) QA CAL-22.v2

Calbrafion dote

The moast

Calibration procedure for dipole validation kits between 3-6 GHz

January 09, 2017

This calibraion cerificate cocurnents ihe traceability 10 national standards, which realze Mo physical units of measwemants (51)

s and Ihe uncer

Al calvranons have been conduoted m the closed

with conlide

L

ary tncility: s

Calibration Equipment used (MSTE critical for calibmation)

ity ars gvan on the following pages and are part of the cerificats

| temperature {22 £ 3)"C and humidity < 70%

Primavy Standarss 1D * Cal Date (Centificate No.) Schaduled Calibration
Power metar NRP SN 104778 0G-Apr-16 (No. 217-02288/02280) Apr?
Power senstt NAP-231 SN 105244 08-Ape-18 [No. 217-02288) Apet?
Power sensor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02269) Aprt?
Raforance 20 ¢B Alenuator SN: 5068 (20K) O5-Ape-18 (No, 217-02262) Apry?
Typo-N masmaich combinalion SN. 50472 | 06327 05-Apr-16 (No. 217-02295) Apra Y
Reterance Probe EX20DV4 SN 3503 31-Dec-18 (No. EX3-3503_Dac16) Doc17
DAE4 SN: 601 04-Jan-17 (No. DAE4-601_Jant7) Jan-18
Secondary Standarce D * Check Date (n house) Scheculed Chack
Powor moter EPM-A42A SN GB37480704 07-0ct-15 {in house check Oct-18) In house chock: Oct-18
Power sinsor HP BL81A SN USS7292783 070115 (m house check Oct-16) In house check: Oct-18
Power sonsor HP BABIA SN MYA10023Y7 O7-0ct-15 {n house check Oct-16) in house check: Oct-18
RF ganerator RAS SMT-08 SN 100972 15Jun-15 (in house check Oct-16) In house check: Oct-18
Notwork Analyzer HP B7SIE SN US3T360585 18-0c1-01 (in house check Oot-16} In house check Oct-17
Name Fungticn Signature

Calibrated Johannos Kuriida Tochnician

by Laborstory 2
Appraved by Katia Pokovic Technical Manager

This calveation cerificatn shall not be reproduced Sxcept in full without witten appeoval of Ihe laboratory.

lssued: January 11, 2017
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Calibration Laboratory of S,

: D7 S Kalior
Schmid & Partner % Service suisse d'étalonnage
Engineering AG B Servizio svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ‘-<,/,7x\‘\_:s Swiss Calibration Service
e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurament Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power, No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SARA measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

Certificate No: DSGH2V2-1253_Jan17 Page 2 of 14
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Measurement Conditions
DASY system conliguration, as far a5 not given on page 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

Frequency 5600 MHz = 1 MHz
5750 MHz = 1 MMz

Head TSL parameters at 5250 MHz

The loblowing parameters and caiculations wers applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Head TSL parameters (220:02)°C 353+6% 450 mho/m 26 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ecm® (1 g) of Head TSL Condition
SAR measured 100 mW Input power 7.90 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 78.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mhoim
Measured Head TSL parameters (22.0+£02)°C M7 +8% 4,85 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powsr B8.24 Wikg

SAR for nominal Head TSL parameters

normafized fo 1W

81.9 W/ kg + 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.35Wikg
SAR for nominal Head TSL parametars normalized to 1W 23.3 Wikg = 19.5 % (k=2)
Certificate No: D5GHIV2-1253_Jan17 Page 3of 14
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Head TSL parameters at 5750 MHz
The loflowing parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (220+£02)°C 34526% 499 mho/m 6%

Head TSL temperature change during test <05°C —-
SAR result with Head TSL at 5750 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power B5.01 Whg

SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW mput power 2.27 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg = 19.5 % (k=2)
Certificate No: DEGHaV2-1253_Jant7 Page 4 ot 14
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Body TSL parameters at 5250 MHz

The lollewing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (220202)“C 47028% 5.52 mhoim =6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 100 mW input power 7.70 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 76.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.3 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations ware apphed.

Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (220=02)°C 464 +6% 6.00 mho/m = 6 %
Body TSL temperature change during test <05°C -— —--
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR meaasured 100 mW input power B8.06 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 80.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR moasured 100 mW input power 227 Wikg

SAR for nominal Body TSL parameters

narmakized 1o 1W

22.5 Wikg = 19.5 % (k=2)

Cortiticate No: DSGHzV2-1253_Jan17
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Body TSL parameters at 5750 MHz

The following parametars and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mhoim
Measured Body TSL parameters (220+02)"C 4612+8% 621 mhoim 28 %
Body TSL temperature change during test <05*C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.77 Wikg

SAR lor nominal Body TSL parameters

normalized to TW

77.1 Wikg = 19.8 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL

condition

SAR measured

100 mW input power

218 Wikg

SARA for nominal Body TSL parameters

nomalized to 1W

21.4 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1253_Jen17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transtormead to feed point 501G-43 |0

Retumn Loss -27.3d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, ransformed 1o feed point 5130+131Q

Retum Loss -348dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5430Q+34 0

Aeturn Loss -256d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4930-28j0

Retum Loss -308dB
Antenna Parameters with Body TSL at 5600 MHz

impedance, transiomed 10 foed point 5280+220

RAetum Loss -29.3d8
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed 1o feed point 5510+39Q

Ratum Loss -243d8

Ceriificate No: DSGHzV2-1253_Janm7
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General Antenna Parameters and Design

| Esoctrical Delay (ano direction) | 1.196 nis |

After long term use with 100W radiated power. only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of siandard semingid coaxial cable. The center conductor of the feading line 18 directly connected 1o the
second arm of the dipole. Tha antenna 4 therefore shon-circuited for DC-signals. On soms of the dipoles, small end caps
ara added to the dipole arms in order to improve matching when loaded according to the posdion as explained in the
*Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth |s still
according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

leadpoint may be damaged
Additional EUT Data
Manufacgtured by SPEAG
Manufactured on January 22, 2016
Certificate No: DSGHzV2-1283_Jan17 Paga 8of 14
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DASYS5 Validation Report for Head TSL

Date: 09.01.2017
Test Laborutory; SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 3250 MHz. Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz: o =4.5 S/m; & = 35.3; p = 1000 kg/m* , Medium parameters used:
f= 5600 MHz; 0 = 4.85 S/m; & = 34,7; p = 1000 kg/m" , Medium parameters used: = 5750 MHz: 0 =4.99
S/m; g = 34.5; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Coafiguration:

o Probe: EX3DVA - SN3503; ConvF(5.58, 5.58, 5.58): Calibrated: 31.12.2016, ConvF(5.09, 5.09,
5.09); Calibrated: 31.12.2016, ConvF(5,02, 5.02. 5.02); Calibrated: 31.12.2016;

» Sensor-Surface: |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 04.01.2017

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 71.85 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 7.9 W/kg: SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 72.17 V/m; Power Drift =-0,00 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 7045 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 33.7 Wikg

SAR(I g) = 8.01 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Certificate No: DSGHZV2-1253_Jan17 Page 9 of 14
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0dB = 18.5 W/kg = 12.67 dBW/kg
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Impedance Measurement Plot for Head TSL

Certficate No: DSGHzV2-1253_Jan17 Page 11 ol 14
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DASYS5 Validation Report for Body TSL

Date: 06.01.2017
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters used: f= 5250 MHz; 0 = 552 S/fm; £ =47, p = 1000 kg/m' . Medium parameters used:
= 5600 MHz; o = 6 S/m; & = 46,4; p = 1000 kg/m’ , Medium parameters used: {= 5750 MHz; ¢ = 6.21 Sfm.

te=46.1; p= 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvFi5.14, 5.14, 5,14): Calibrated: 31.12.2016, ConvF(4.57, 4,57,
4.57); Calibrated: 31.12.2016, ConvF(4.52, 4.52, 4.52); Calibruted: 31.12.2016;

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics; DAE4 Sn601; Calibrated: 04.01.2017

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS52 52.8.8(1258); SEMCAD X 14.6,10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.21 Vim: Power Drift =-0.06 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(I g) = 7.7 W/kg: SAR(10 g) = 2.15 W/kg

Muximum value of SAR (measured) = 18.2 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.67 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.63 V/m: Power Drift =-0.05 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 7.77 W/kg: SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

Certificate No: DSGHzV2-1253_Jan17 Page 12 of 14
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0dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schrmid & Partner Engineenng AG i ‘p e a g

Zeughaussirasse 43, B00M Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hiip /ivwaw, speag com

Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phantom V5.1
Type No QD 00C P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzertand

Tests
The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequencies Relative permittivity 3 - 5 sample

Loss tangent < 0.05.
Matenal The material is compatible with DGBE based simulating liquids, | Matenal
resistivity the liquids defined in the Observe Technical Note for Samples

standards if handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)

Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Abscrption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

{2] |IEC 62209 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February
2005

[3] |EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Deavices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity
Based on the dimensions and sample tests above, we certify that this item is in compliance with the
standards [1] to [4] for frequencles > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015

Signature / Stamp 8B _e & @
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 1900 2 450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol
hexyl ether ) . .
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Dlelectnc Parameters CW Validation Modulation Validation
Calibration | Dipole Dt Measured Measured o ... Probe Probe MOD. Duty | pan
Permlttlwty Conductivity Y Linearity Isotropy| Type Factor

4 1605 ET3DV6 | Body | 835 | 441 |2016.11.25 55.4 PASS | PASS | PASS | N/A

4 1605 ET3DV6 | Body | 835 | 441 |2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
4 1605 ET3DV6 | Body (1900 5d032 | 2017.03.31 53.3 1.53 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 |EX3DV4 | Body (2450 743 |2017.03.24 52.8 1.94 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body (2600| 1015 |2017.01.31 52.3 2.17 PASS | PASS | PASS | NA | N/A | NA
12 | 7370 |EX3DV4 | Body 5250 1253 |2017.01.31 48.8 5.35 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body (5600 1253 |2017.01.31 48.3 5.79 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body 5750 1253 |2017.01.31 48.4 5.96 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
DO01v01r04.

F-TP22-03 (Rev.00) 167 /167 HCT CO., LTD



