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1. General Information
1.1. Description of Device Under Test (DUT)
DUT and Host Platform Descriptions
DUT Host Platform
*The DUT is installed in this host.

Type of Equipment Communication Module Digital Accessory
Model No. TypelDR 1DR0O01
FCC-ID VPYLB1DR
Test Sample Condition X Prototype X Prototype

[] Pre-production [] Pre-production

[] Mass-production [] Mass-production

* Not for sale: The sample is equivalent to mass-production items.

* No modification by the test lab.
Serial No. 28 39
Rating DC 3.2V (VBAT) Li-ion Battery

DC 1.8V (VDDXO) DC 3.7 V/ 640 mAh

DC 1.8 or 3.3V (VIO)

* Supplied from the host. X] Not user accessible.
Body-Worn Accessories n/a See Appendix D
(supplied with the device)
Device Dimension (W x Hx D) 7.7mmx79mmx 1.1 mm See Appendix D

Device Category Portable
Exposure Category General population/ Uncontrolled environment
Wireless Technologies
Wireless Frequency .
Technologies Bands et i
Wi-Fi 2.4 GHz 802.11b
802.11¢g
802.11n (HT20)
Bluetooth 2.4 GHz Version 4.1 (BLE)
Note(s):

*  The DUT installed in this host does not support the Wi-Fi 5 GHz and Bluetooth Classic (BDR/EDR) operations.

Radio Specification

Type of Equipment Portable Transceiver
Antenna Type Monopole antenna
Antenna Gain - 0.26 dBi

Note(s):

*

The antenna is of same type and lower gain from original approval; monopole antenna and + 0.91 dBi.

1.2. Antenna Placement

Ant Minimum Distance from Edges or Sides of Host Platform (mm)
ehna Front Back Left Right Top Bottom
Wi-Fi/Bluetooth 2.00 12.343 14.85 11.50 39.85 4.00

* Please refer to Appendix D for more details.

1.3. Simultaneous Transmission Conditions

Wi-Fi 2.4 GHz cannot transmit simultaneously with Bluetooth.

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
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Frequency
Wireless o Band (MH?) S Data Rate Full Power (Burst Averaged)
Technologies Lower High- MCS Nominal Tolerance Max. Tune-up
er (dBm) (dB) Limit (dBm)
802.11b 2412 2462 All All 17.0 +2.0 -2.0 19.0
1 All 13.5 +2.0 -2.0 15.5
6 to 48 17.0 +20 | 20 19.0
802.11g 2412 2462 2to0 10 Mbps
54 Mbps 16.0 +2.0 -2.0 18.0
Wi-Fi 11 All 135 120 | 20 155
1 All 13.5 +2.0 -2.0 15.5
MCSO0to2 17.0 +2.0 -2.0 19.0
SOZIn 1910 | 2462 | 2to10 | MCS3t06 160 +20 | 20 180
(HT20) MCS 7 15.0 +2.0 -2.0 17.0
11 All 13.5 +2.0 -2.0 15.5
Bluetooth BLE 2402 2480 All - 7.0 -2.8 +2.5 9.5
1.5. RF Exposure Conditions
RF User-to-Host Host-to-Ant.
Teglflillizsies Equsgre Distance Test Position Distance Reiﬁilie d Note(s)
Conditions (mm) (mm)
Front 2.00 Yes
Back 12.343 Yes
Wi-Fi Left 14.85 Yes
/Bluetooth | Pody-Worn 0 Right 11.50 Yes
Top 39.85 Yes
Bottom-Tilt ~4.00 Yes 1
Note(s):

1.  Due to the shape of the protruding portion of the bottom surface of the host platform, SAR was evaluated with the front corner of its bottom surface
positioned in direct contact against the flat phantom, the “Bottom-Tilt” test position, instead of the “Bottom” test position.
Please refer to Appendix D for more details.

1.6. RF Exposure Limits

Human Exoosure General Population/ Occupational/
= Uncontrolled Exposure Controlled Exposure
Spatial Peak SAR (Head and Trunk) 1.6 Wikg* 8 Wike
averaged over any 1 g of tissue
Spatial Average SAR (Whole Body)
. /k .4 Wik
averaged over the whole body 0.08 Wikg 04 Whke
Spatial Peak SAR (Extremities: Hands/Wrists/Feet/Ankles) 4 Wikg 20 Wikg

averaged over any 10 g of tissue

* The limit(s) applied in this report.
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1.7. SAR Test Exclusion

SAR test exclusion is applied according to KDB 447498 DO1.

The 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -
[Nf(GH2)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where:

* f(GHz) is the RF channel transmit frequency in GHz

Power and distance are rounded to the nearest mW and mm before calculation

The result is rounded to one decimal place for comparison

When the minimum test separation distance is < 5 mm, a distance of 5 mm is applied to determine SAR test exclusion

Body-Worn SAR (1-g SAR) Test Exclusion as per KDB 447498 D01
User-to- | Host-to- | User-to- |Min. Test Max. Possible SAR
Freq. Band Freq. Tt.es.t .Host .Ant .Ant .Sep. Power Exclusion Required
(MHz) | Position | Distance | Distance | Distance | Distance rounded| Threshold

2450 Front 0 2.00 2.00 5 19.0 79.4 79 24.7 Yes

2450 Back 0 12.343 12.343 12 19.0 | 79.4 79 10.3 Yes

Wi-Fi 2450 Left 0 14.85 14.85 15 19.0 79.4 79 8.2 Yes

9 4GHz 2450 Right 0 11.50 11.50 12 19.0 | 79.4 79 10.3 Yes
2450 Top 0 39.85 39.85 40 19.0 | 79.4 79 3.1 Yes

2450 Boétl‘l’fl 0 4.00 4.00 5 19.0 | 79.4 | 79 24.7 Yes

2450 Front 0 2.00 2.00 5 9.5 8.9 9 2.8 No

2450 Back 0 12.343 12.343 12 9.5 8.9 9 1.2 No

2450 Left 0 14.85 14.85 15 9.5 8.9 9 0.9 No

Bluetooth | 2450 Right 0 11.50 11.50 12 9.5 8.9 9 1.2 No
2450 Top 0 39.85 39.85 40 9.5 8.9 9 0.4 No

2450 Bo;tlcl’tm 0 4.00 4.00 5 95 | 89 | 9 2.8 No

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
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1.8. Test Specification, Methods and Procedures

Test Specification

X FCC 47 CFR2.1093 Radiofrequency radiation exposure evaluation: portable devices

Test Methods

XI IEEE Std 1528-2013 IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption
Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques

[X] KDB248227D01  v02r02 SAR Guidance for IEEE 802.11 (Wi-Fi) Transmitters

Izl KDB 447498 D01 v06 Mobile and Portable Devices RF Exposure Procedures and Equipment Authorization Policies

[] KDB 447498 D02 v02r01 SAR Measurement Procedures for USB Dongle Transmitters

[ KDB615223 D01 v01rO1  802.16e/WiMax SAR Measurement Guidance

[] KDB616217D04 v01r02 SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet Computers

[ KDB 643646 D01 v01r03 SAR Test Reduction Considerations for Occupational PTT Radios

[] KDB648474D03 v01r03 Evaluation and Approval Considerations for Handsets with Specific Wireless Charging
Battery Covers

[] KDB648474D04 v01r03 SAR Evaluation Considerations for Wireless Handsets

XI KDB 865664 D01 v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz

[] KDB941225D01 v03r01 3G SAR Measurement Procedures

[] KDB941225D05 v02r04 SAR Evaluation Considerations for LTE Devices

[] KDB941225D06 v02r01 SAR Evaluation Procedures for Portable Devices with Wireless Router Capabilities

[1 KDB941225D07  v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

Test Procedures
The SAR tests were performed according to the procedures of Sony EMCS EMC/RF Test Laboratory,
the Document No. NV3-2 and NV3-16, available upon request.
X] No deviation from the procedures
[] Deviation from the procedures

[
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1.9. Test Facilities and Accreditation

Test Facilities
Test Facility Name : Sony EMCS EMC/ RF Test Laboratory Main Lab.
Address : Kisarazu Site 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
Shielded Room Used :[X] 4th Site Shielded Room 2 [] 4th Site Shielded Room 3
A2ILA Accreditation
Certificate No. 1 3203.01
Expiration  October 31, 2017
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2. Test Set-up

2.1.  Test Equipment and Measurement Software Lists

Table 2-1 Test Equipment List
Control . .. . Cal.

Used No Equipment Description Model No. Serial No. Manufacturer Tnt Last Cal. Note(s)
|Z| Wi28 Robot TX60 L F14/5VR2B1V/A/0O1 | Staubli N/A N/A*1
|:| Wi24 Robot RX60B L F04/5Z71A1/A/03 | Staubli N/A N/A*1
] WAO2 | E-Field Probe EX3DV4 3921 SPEAG 1Y 15.05.29
|Z| WA18 E-Field Probe EX3DV4 7301 SPEAG 1Y 15.06.19
] | wogs | DataAcquisition DAE4 482 SPEAG 1Y 150825

Electronics
[] | woee | DataAcquisition DAE4 610 SPEAG 1Y 15.01.14
Electronics
Data Acquisition
[] Woor | it DAEA 328 SPEAG 1y 15.05.22
|:| Wo081 Twin SAM Phantom Twin SAM TP-1441 SPEAG N/A N/A*1
|:| Wo082 Twin SAM Phantom Twin SAM TP-1325 SPEAG N/A N/A*1
|Z| W126 Twin SAM Phantom Twin SAM TP-1851 SPEAG N/A N/A*1
|:| Wi27 Twin SAM Phantom Twin SAM TP-1852 SPEAG N/A N/A*1
|:| W119 ELI Phantom ELI V5.0 1259 SPEAG N/A N/A*1
X WA26 | System Validation Dipole | D2450V2 936 SPEAG 1Y 15.06.19
|:| WA28 System Validation Dipole D5GHzV2 1183 SPEAG 1Y 15.06.22
DAKS_VNA Copper Mountain
X Wi121 | Vector Reflectometer RL10 0111013 T o 1y 15.07.09
|Z| WA29 Dielectric Probe DAKS-3.5 1034 SPEAG 1Y 15.07.09
|Z| M516 Signal Generator SMR40 100548 Rohde&Schwarz 1Y 15.08.10
CGA020M60 R
X W122 | PowerAmp 59639R B40550 R&K N/A N/A*1
IZ W104 Power Sensor U2021XA MY54040006 Agilent 1Y 14.12.08
|Z| W105 Power Sensor U2021XA MY54080005 Agilent 1Y 14.12.08
IZ W120 Directional Coupler 4226-20 - narda N/A N/A*1
X W117 | Attenuator 8493B3dB | MY39260857 Agilent NA N/A*1
X W118 | Attenuator AT11010dB | 932968 Hirose 1y 15.09.24
I | wcir | RF Cable SUCOTLEX | 253069./4 o PIRHSUEN. | N/A*1
SUCOFLEX HUBERASUHN -
|Z| WC18 RF Cable 104PE MY1592/4 ER N/A N/A*1
X1 | wcio | RFCable SUCOFLEX | a117801 VBIRASUIN .| N/A*1
XI | WC20 | RFCable f&COFLEX 194851/4 ggBERJrSUHN NIA N/A*1
X1 | wcer | RFCable SUCOFLEX | 50300506 PHRHSUEN. |y N/A*1
I | wc22 | RFCable SUSOTLEX | s03094/6 o PIRHSUEN. | N/A*1
L] M746 | Thermometer CTH-201 001 SANSYO 1Y 15.08.03
|Z| M748 Thermometer CTH-201 003 SANSYO 1Y 15.08.03
|:| w112 Water Thermometer 735-1 02736130 testo 1Y 15.07.08
|:| Wi113 Water Thermometer 7351 02788580 testo 1Y 15.07.08
IZ Wi14 Water Thermometer 7351 02788582 testo 1Y 15.08.10
|:| W115 Water Thermometer 7351 02788585 testo 1Y 15.08.10

Note(s):
*1 In-house verification is conducted periodically.
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Table 2-2 Measurement Software List

Used 00;11201 Software Description Model No. Ver. Manufacturer
|:| SW-401 SAR measurement software DASY52 52.8.8.1222 SPEAG

|:| SW-402 SAR post-processing software SEMCAD X 14.6.10 (7331) SPEAG

|Z| SW-403 Dielectric measurement software DAK 1.12.332.11 SPEAG

IZ SW-404 SAR measurement software DASY52 52.8.8.1222 SPEAG

|Z| SW-405 SAR post-processing software SEMCAD X 14.6.10 (7331) SPEAG

|:| SW-406 SAR measurement spreadsheet 1.00 Main Lab.

|Z| SW-314 Power measurement software N1918A 3.0.0.0 Agilent

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
Kisarazu Site 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
PHONE +81-(438) 37-2750 FAX +81-(438) 37-2048
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2.2.  Measurement System Description

The DASY5 system for performing compliance tests consists of the following items:

Shielded Room (excluding P(]i) Remote Signal
oor
Contagg GO0l AP Light Beam
Box
Teach Pendant
H Electro-Optical
— Measurement Converter (EOC)
e T (Opt. Link)
= ' R rh DAE
' E-field Probe
Robot
Robot Controller
. PC _ — Phantom
, W TSL
CSBC 1 1] | DUT
Device
Holder
Figure 2-1 Measurement System Description

® A standard high precision 6-axis robot (Staubli TX/RX family) with controller, teach pendant and software.
An arm extension for accommodating the data acquisition electronics (DAE).
®  An isotropic field probe optimized and calibrated for the targeted measurement.
® A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries.
The signal is optically transmitted to the EOC.
®  The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for
the digital communication to the DAE.
The EOC signal is transmitted to the measurement server.
®  The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.
® The Light Beam used is for probe alignment.
This improves the (absolute) accuracy of the probe positioning.
® A computer running Win7 professional operating system and the DASY5 software.
® Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.
®  The phantoms (the Twin SAM and/or ELI phantoms) enabling the testing of handheld (left-hand and right-hand)
and/or body-mounted usage.
®  The device holders for handheld mobile phones and/or larger devices (e.g., laptops, cameras, etc.).

Tissue simulating liquid (TSL) mixed according to the given recipes.
® System Validation Dipole Kits allowing to validate the proper functioning of the system.

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
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Robot (Positioner)
Shielded Room 2 | Shielded Room 3

Manufacturer Staubli SA
Model No. TX60L | RX60BL
Number of Axis 6
Reach at Wrist 920 mm 865 mm
Repeatability +/- 0.03 mm +/- 0.033 mm
Nominal Load Capacity 2kg 1.5kg
Maximum Load Capacity 5kg 2.5kg
Control Unit CS8c CS7m
Weight 52.2 kg 45kg
E-Field Probe
Manufacturer Schmid & Partner Engineering AG (SPEAG)
Model No. EX3DV4
Construction Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)
Frequency 10 MHz to > 6 GHz

Linearity: + 0.2 dB (30 MHz to 6 GHz)
Directivity +0.3 dB in TSL (rotation around probe axis)

+0.5 dB in TSL (rotation normal to probe axis)
Dynamic Range 10 uW/g to > 100 mW/g

Linearity: + 0.2 dB (noise: typically < 1 uW/g)
Dimensions Overall length: 337 mm (Tip length: 20 mm)

Tip diameter: 2.5 mm (Body diameter: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Data Acquisition Electronics (DAE)

Manufacturer Schmid & Partner Engineering AG (SPEAG)
Model No. DAE4
Construction Signal amplifier, multiplexer, A/D converter, and control logic
Serial optical link for communication with DASY4/5 embedded system
(fully remote controlled)
Two-step probe touch detector for mechanical surface detection
and emergency robot stop
Measurement Range -100 to +300 mV (16 bit resolution and two range settings: 4 mV, 400 mV)
Input Offset Voltage <51V (with auto zero)
Input Resistance 200 MQ
Input Bias Current <50 fA
Battery Power > 10 hours of operation (with two 9.6 V NiMH accus)
Dimensions (Lx W x H) 60 x 60 x 68 mm
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DASY5 Measurement Server

Manufacturer Schmid & Partner Engineering AG (SPEAG)

Model No. DASY5 Measurement Server

CPU Intel ULV Celeron 400 MHz

Chip-Disk 128 MB

RAM 128 MB

Construction 16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display

T/O Interface Robot Interface / Serial link to DAE (with watchdog supervision) / Door contact port /
Emergency stop port (to connect the remote control) / Signal lamps port / Light beam port /
Three Ethernet connection ports (for PC, Control Unit, and future applications) /
Two USB 2.0 ports (for installation and advanced troubleshooting by SPEAG) /
Two serial links (for future applications) / Expansion port (for future applications)

Dimensions (L.x W x H) 440 x 241 x 89 mm

Phantoms (Twin SAM Phantom)

Manufacturer Schmid & Partner Engineering AG (SPEAG)

Model No. Twin SAM

Description The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation of left and
right hand phone usage as well as body mounted usage at the flat phantom region. A cover
prevents evaporation of the liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids by teaching three points with
the robot.
Twin SAM V5.0 has the same shell geometry and is manufactured from the same material as
Twin SAM V4.0, but has reinforced top structure.

Material Vinylester, glass fiber reinforced (VE-GF)

Liquid Compatibility Compatible with all SPEAG tissue simulating liquids (incl. DGBE type)

Shell Thickness 2+ 0.2 mm (6+ 0.2 mm at ear point)

Dimensions Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Filling Volume Approx. 25 liters

Wooden Support SPEAG standard phantom table

Phantoms (ELI Phantom)

Manufacturer Schmid & Partner Engineering AG (SPEAG)

Model No. ELI V5.0

Description Phantom for compliance testing of handheld and body-mounted wireless devices in the
frequency range of 30 MHz to 6 GHz. ELI is fully compatible with the IEC 62209-2 standard
and all known tissue simulating liquids. ELI has been optimized regarding its performance and
can be integrated into our standard phantom tables.
A cover prevents evaporation of the liquid. Reference markings on the phantom allow
installation of the complete setup, including all predefined phantom positions and measurement
grids, by teaching three points. The phantom is compatible with all SPEAG dosimetric probes
and dipoles.
ELI V5.0 has the same shell geometry and is manufactured from the same material as ELI4,
but has reinforced top structure.

Material Vinylester, glass fiber reinforced (VE-GF)

Liquid Compatibility Compatible with all SPEAG tissue simulating liquids (incl. DGBE type)

Shell Thickness 2.0+ 0.2 mm (bottom plate)

Dimensions Major axis: 600 mm
Minor axis: 400 mm

Filling Volume Approx. 30 liters

Wooden Support SPEAG standard phantom table
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Device Holder Mounting Device for Hand-Held Transmitters)

Manufacturer Schmid & Partner Engineering AG (SPEAG)
Model No. MD4HHTV5
Description In combination with the Twin SAM or ELI Phantoms, the Mounting Device for Hand-Held

Transmitters enables rotation of the mounted transmitter device to specified spherical
coordinates. At the heads, the rotation axis is at the ear opening. Transmitter devices can be
easily and accurately positioned according to IEC 62209-1, IEEE 1528, FCC, or other
specifications. The device holder can be locked for positioning at different phantom sections (left
head, right head, flat).

Material Polyoxymethylene (POM)

Device Holder Mounting Device Adaptor for Ultra Wide Transmitters)

Manufacturer Schmid & Partner Engineering AG (SPEAG)

Model No. MDA4WTV5

Description An upgrade kit to Mounting Device to enable easy mounting of wider devices like big
smart-phones, e-books, small tablets, etc. It holds devices with width up to 140mm.

Material Polyoxymethylene (POM)

Device Holder (Mounting Device Adaptor for Laptops)

Manufacturer Schmid & Partner Engineering AG (SPEAG)
Model No. MDA4LAP
Description A simple but effective and easy-to-use extension for the Mounting Device; facilitates testing of

larger devices according to IEC 62209-2 (e.g., laptops, cameras, etc.); lightweight and fits easily
on the upper part of the Mounting Device in place of the phone positioner. The extension is fully
compatible with the Twin SAM, ELI Phantoms.

Material Polyoxymethylene (POM), PET-G, Foam

System Validation Dipole Kits

Manufacturer Schmid & Partner Engineering AG (SPEAG)
Model No. D-Series
Construction Symmetrical dipole with /4 balun

Enables measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with tissue simulating solutions

Frequency 750, 835, 900, 1450, 1750, 1900, 1950, 2450, 2600, 5100 to 5800 MHz

Return Loss > 20 dB at specified validation position

Power Capability >100 W (f<1 GHz); >40 W (f> 1 GHz)

Accessories Distance holder, tripod adaptor, tripod

Dimensions Product Dipole length Overall height
D2450V2 52.0 mm 290.0 mm
D5GHzV2 20.6 mm 300.0 mm
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Ingredients Frequency (MHz)
(% by weight) 2450 1900 to 3800 3500 to 5800
Used L] L] L] X L] L]
Tissue Simulating HSL MSL HBBL MBBL HBBL MBBL
Uil 2450 2450 1900-3800 1900-3800 3500-5800 3500-5800
V2 V2 V3 V3 V5 V5
Tissue Type Head Body Head Body Head Body
H:20 52 —T5 % 50—-73 % 50 —65 % 60— 80 %
Non-ionic
detergents B 25-50% B B
NaCl <1.0% 0-2% 0-15% 0-1.5%
Preventol-D7 — 0.05—-0.1 % — —
CsH1803 25—-48 % — — —
Mineral Oil — — 10-30 % —
Emulsifiers — — 8—-25% 20—40 %

For the SAR measurement, the phantom must be filled with tissue simulating liquid to a depth of at least 15 cm.

MBBL 1900-3800 V3
Figure 2-2 Photos: Liquid Depth (at the center of the flat phantom)
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2.5.  SAR Measurement

Step 1: Power Reference Measurement
Before an area scan and after the zoom scan, single point SAR measurements are performed
at defined locations to estimate the SAR measurement drift due to device output power variations.

Step 2: Area Scan
An area scan is performed according to the requirements in Table 2-3.

Step 3: Zoom Scan
A zoom scan is performed according to the requirements in Table 2-3.

Step 4: Power Drift Measurement
Before an area scan and after the zoom scan, single point SAR measurements are performed
at defined locations to estimate the SAR measurement drift due to device output power variations.

Table 2-3 Area Scan and Zoom Scan Parameters
DUT Transmit Frequency being Tested
<3 GHz >3 GHz
Maxnnutp distance from closest measurement point 541 mm 1 §1n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 010 oo
. 30°+1 20°+1
surface normal at the measurement location
<2GHz: <15 mm 3—4GHz: <12 mm
2-3GHz <12 mm 4—6 GHz: <10 mm
When the x or y dimension of the test device, in the
Maximum area scan spatial resolution: Axarea, Ayarea 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: AxXzeom, AyZoom 25_23G(§{§%:§ 58511;1 i : é gg; 2 i 22
3—4GHz: <4 mm
uniform grid: Azzeom(n) <5mm 4-5GHz <3 mm
Maximum zoom scan 5—6 GHz: <2 mm
spatial resolution, Azz0om(1): between 3—-4GHz: <3 mm
normal to phantom graded | 1sttwo points closest <4 mm 4-5GHz <2.5mm
surface grid to phantom surface 5-6GHz <2 mm
Azzoom(n>1): be.tween < 1.5 Azzoon(n-1)
subsequent points

3—-4GHz >28 mm
X,V,Z > 30 mm 4—5GHz > 25 mm
5—6 GHz: > 22 mm

Minimum zoom scan
volume

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium.
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According to IEEE Std 1528-2013 (0.3GHz to 3GHz range)
Uncertainty of Xi Ci Ciu(Xi)
Input quantity : Prob. . 1g 10g \Zlff
X i | PV | B [ = S
Measurement System
Probe Calibration (k=1) +6.0% N 1.00 1.00 1.00 +6.0% +6.0% |0
Axial Isotropy +4.7% R 1.73 0.70 0.70 +1.9% +1.9% |oo
Hemispherical Isotropy +9.7% R 1.73 0.70 0.70 +3.9% £3.9% |oo
Boundary Effects +1.0% R 1.73 1.00 1.00 +0.6% +0.6% |00
Linearity +4.7% R 1.73 1.00 1.00 +2.7% +2.7% |oo
System Detection Limits +0.3% R 1.73 1.00 1.00 +0.1% +0.1% |oo
Modulation Response +2.4% R 1.73 1.00 1.00 +1.4% +1.4% |oo
Readout Electronics +0.3% N 1.00 1.00 1.00 +0.3% £0.3% |oo
Response Time +0.8% R 1.73 1.00 1.00 +0.5% +0.5% |oo
Integration Time +2.6% R 1.73 1.00 1.00 +1.5% +1.5% |oo
RF Ambient Noise +0.2% R 1.73 1.00 1.00 +0.1% £0.1% |oo
RF Ambient Reflections +2.7% R 1.73 1.00 1.00 +1.6% +1.6% |oo
Probe Positioner +0.4% R 1.73 1.00 1.00 +0.2% +0.2% |oo
Probe Positioning +2.9% R 1.73 1.00 1.00 +1.7% +1.7% |oo
Max. SAR Eval. +2.0% R 1.73 1.00 1.00 +£1.2% £1.2% |oo
Test Sample Related
Device Positioning +1.8% N 1.00 1.00 1.00 +1.8% +1.8% 14
Device Holder £3.6% N 1.00 1.00 1.00 +3.6% +£3.6% 5
Power Drift +£5.0% R 1.73 1.00 1.00 +2.9% £2.9% |oo
Power Scaling +0.0% R 1.73 1.00 1.00 +0.0% +0.0% |oo
Phantom and Setup
Phantom Uncertainty +7.2% R 1.73 1.00 1.00 +4.2% +4.2% |oo
SAR Correction +1.9% R 1.73 1.00 0.84 +1.1% +0.9% |oo
Liquid Conductivity (mea.) +2.5% R 1.73 0.78 0.71 +1.1% +1.0% |oo
Liquid Permittivity (mea.) +2.5% R 1.73 0.23 0.26 +0.3% +0.4% |oo
Temp. Unc. - Conductivity +3.4% R 1.73 0.78 0.71 £1.5% +1.4% |oo
Temp. Unc. - Permittivity +0.4% R 1.73 0.23 0.26 +0.1% +0.1% |oo
Combined Standard Uncertainty +11.0% +10.9% 422
Expanded Uncertainty (95% conf. interval) k=2 +£22.0% +21.9%
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According to IEEE Std 1528-2013 (3GHz to 6GHz range)
Uncertainty of Xi Ci Ciu(Xi)
Input quantity : Prob. . 1g 10g \Zz lff
Xi Dist, | DV [] [ lg 10g
Measurement System
Probe Calibration (k=1) +6.55% N 1.00 1.00 1.00 +6.6% +6.6% |oo
Axial Isotropy +4.7% R 1.73 0.70 0.70 +1.9% +1.9% |oo
Hemispherical Isotropy +9.7% R 1.73 0.70 0.70 +3.9% +3.9% |oo
Boundary Effects +2.0% R 1.73 1.00 1.00 +1.2% +1.2% |oo
Linearity +4.7% R 1.73 1.00 1.00 +2.7% +2.7% |oo
System Detection Limits +0.3% R 1.73 1.00 1.00 +0.1% +0.1% |oo
Modulation Response +2.4% R 1.73 1.00 1.00 +1.4% +1.4% |oo
Readout Electronics +0.3% N 1.00 1.00 1.00 +0.3% £0.3% |oo
Response Time +0.8% R 1.73 1.00 1.00 +0.5% +0.5% |oo
Integration Time +2.6% R 1.73 1.00 1.00 +1.5% +1.5% |oo
RF Ambient Noise +0.2% R 1.73 1.00 1.00 +0.1% +0.1% |oo
RF Ambient Reflections +2.7% R 1.73 1.00 1.00 +1.6% +1.6% |oo
Probe Positioner +0.8% R 1.73 1.00 1.00 +0.5% +0.5% |oo
Probe Positioning +6.7% R 1.73 1.00 1.00 +3.9% £3.9% |oo
Max. SAR Eval. +4.0% R 1.73 1.00 1.00 +2.3% +2.3% |oo
Test Sample Related
Device Positioning +1.8% N 1.00 1.00 1.00 +1.8% +1.8% 14
Device Holder +3.6% N 1.00 1.00 1.00 +3.6% +3.6% 5
Power Drift +5.0% R 1.73 1.00 1.00 +2.9% +2.9% |oo
Power Scaling +0.0% R 1.73 1.00 1.00 +0.0% £0.0% |oo
Phantom and Setup
Phantom Uncertainty +7.6% R 1.73 1.00 1.00 +4.4% +4.4% |oo
SAR Correction +£1.9% R 1.73 1.00 0.84 £1.1% £0.9% |oo
Liquid Conductivity (mea.) +2.5% R 1.73 0.78 0.71 +1.1% +1.0% |oo
Liquid Permittivity (mea.) +2.5% R 1.73 0.23 0.26 +0.3% £0.4% |oo
Temp. Unc. - Conductivity +3.4% R 1.73 0.78 0.71 +£1.5% £1.4% |oo
Temp. Unc. - Permittivity +0.4% R 1.73 0.23 0.26 +0.1% +0.1% |oo
Combined Standard Uncertainty +12.1% +12.1% 626
Expanded Uncertainty (95% conf. interval) k=2 +24.2% +24.1%
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X] Table 2-6 DASY5 Uncertainty Budget for SAR System Check

According to IEEE Std 1528-2013 (0.3GHz to 6GHz range)
Uncertainty of Xi Ci Ciu(Xi)
Input quantity _ Prob. : 1g 10g VYe lff
e B 8 = -
Measurement System
Probe Calibration (k=1) £6.55% N 1.00 1.00 1.00 +6.6% +6.6% |oo
Axial Isotropy +4.7% R 1.73 0.70 0.70 +1.9% +1.9% |oo
Hemispherical Isotropy +9.7% R 1.73 0.70 0.70 +3.9% £3.9% |oo
Boundary Effects +2.0% R 1.73 1.00 1.00 +1.2% +1.2% |oo
Linearity +4.7% R 1.73 1.00 1.00 +2.7% +2.7% |oo
System Detection Limits +0.3% R 1.73 1.00 1.00 +0.1% +0.1% |oo
Modulation Response +0.0% R 1.73 1.00 1.00 +0.0% +0.0% |oo
Readout Electronics +0.3% N 1.00 1.00 1.00 +0.3% +0.3% |oo
Response Time +0.0% R 1.73 1.00 1.00 +0.0% +0.0% |oo
Integration Time +0.0% R 1.73 1.00 1.00 +0.0% +0.0% |oo
RF Ambient Noise +£1.0% R 1.73 1.00 1.00 +0.6% £0.6% |oo
RF Ambient Reflections +1.0% R 1.73 1.00 1.00 +0.6% +0.6% |oo
Probe Positioner +0.8% R 1.73 1.00 1.00 +0.5% £0.5% |oo
Probe Positioning +6.7% R 1.73 1.00 1.00 +3.9% +3.9% |oo
Max. SAR Eval. +4.0% R 1.73 1.00 1.00 +2.3% +2.83% |oo
Dipole Related
Deviation of exp. Dipole +5.5% R 1.73 1.00 1.00 +3.2% +3.2% |oo
Dipole Axis to Liquid Dist. +2.0% R 1.73 1.00 1.00 +1.2% +1.2% |oo
Inoput Power & SAR Drift +3.4% R 1.73 1.00 1.00 +2.0% +2.0% |oo
Phantom and Setup
Phantom Uncertainty +7.6% R 1.73 1.00 1.00 +4.4% +4.4% |oo
SAR Correction +1.9% R 1.73 1.00 0.84 +1.1% +0.9% |oo
Liquid Conductivity (mea.) +2.5% N 1.00 0.78 0.71 +2.0% +1.8% |oo
Liquid Permittivity (mea.) +2.5% N 1.00 0.23 0.26 +0.6% £0.7% |oo
Temp. Unc. - Conductivity +3.4% R 1.73 0.78 0.71 +1.5% +1.4% |oo
Temp. Unc. - Permittivity +0.4% R 1.73 0.23 0.26 +0.1% £0.1% |oo
Combined Standard Uncertainty +11.6% +11.5%
Expanded Uncertainty (95% conf. interval) k=2 +23.1% +£23.0%

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
Kisarazu Site 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
PHONE +81-(438) 37-2750 FAX +81-(438) 37-2048



Project No: JB-Z0102 Model No.: TypelDR FCC ID: VPYLB1DR Issued: December 2, 2015 Page 20 of 60

2.7.  Dielectric Parameter Measurement of Tissue Simulating Liquids

The dielectric properties of the tissue simulating liquids used were verified within 24 hours before the SAR
measurement.

Vector
reflectometer

DAK software

Dielectric probe

* Probe shall be tilted
to reduce reflection.
USB cable

Probe stand

() Dielectric Parameter Measurement System

(b) Photo: Dielectric Parameter Measurement

Figure 2-3 Dielectric Parameter Measurement Set-up
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*1 Target values are linearly interpolated between the values defined in KDB 865664 D01, when necessary.
*2 The deviation of measured values from target values must be within +/-5 %.

4th Shielded Room 2
Fre Tareet Dev. Amb. Rel. Liquid
TSL (MH(i) Param. *f Meas. (%) Date Temp. | Hum. | Temp. | Note(s)
h) (deg. C) | (%RH) | (deg. C)
er 52.75 52.18 -1.09
2410
o (S/m) 1.90 1.96 3.31
MBBL ey 52.71 52.06 -1.23
2440 2015/11/30 25.0 38.0 23.9
1900-3800V3 o (S/m) 1.94 1.99 2.56
er 52.69 52.04 -1.23
2460
o (S/m) 1.96 2.01 2.60
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2.8.  System Check Measurement

The system check was performed before each series of SAR measurements using the same probe calibration point
and tissue-equivalent medium.

3dB Dir. X 10dB
Signal generator Power amp. ATT coupler ATT  power sensor 1
v 1| e e
5
9® _ Power
502 measurement
RF cable Power form. - software ,
sensor
2
USB cable
(a) Set-up 1: System Validation Dipole Input Power Adjustment
DASY
Field probe measu:ement
Distance between system validation dipole systelm
and liquid: )
=1 GHz 15 mm +0.2 mm = \ Flat_phanbom /
>1GHz; 1 +0.2 c1 .
GHz 10 mm £0.2 mm LHJ System-validatipn dipole
«—X
Dipole parallelism: =2 °
Liquid depth: =15 cm
L L}
3dB Dir.
Signal generator Power amp. ATT coupler
I T S E—
= =
[ Power measurement

RF cable Power Power

sensor sensor -

2 1

USB cable

(b) Set-up 2: System Check Measurement

Figure 2-4 System Check Measurement Set-up
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Body TSL
(c) Photo: System Validation Dipole Placement

Figure 2-4 System Check Measurement Set-up (continued)

*1 The normalized values (1 W) were calculated by normalizing the measured values to 1-W forward input power.
*2 The target values (1 W) are defined in IEEE Std 1528 and/or the calibration certificate

of system validation dipoles used.
*3 The deviation of normalized values from target values must be within +/-10 %.

4th Shielded Room 2 (Body TSL)
System | o 2%8_ 1\} e Tl W't Dev. Amb. | Rel | Liquid
Validation (I\/I‘I?qu.) Param. l\l;rlleas (“?/rkngl ) (V?J];lf; (%) Date Temp. | Hum. | Temp. | Note(s)
. : M .
Dipole (Wike) *1 o 3 (deg. C) | (%RH) | (deg. C)
1-g SAR 13.00 52.00 52.40 -0.76
D2450V2 2450 2015/11/30 25.0 38.0 23.9
10-g SAR 6.08 24.32 24.60 -1.14
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3. Conducted Power Measurements

Conducted output power measurements, performed on the same test sample by UL Japan, Inc. before the SAR testing,
were quoted as per the customer’s request. Please refer to the Test Report No. 10879313S, issued by UL Japan, Inc.

3.1. Conducted Power Measurement Results
Wi-Fi 2.4 GHz 802.11b
Meas. Within Meas.
Max.
P p Data p Burst 2 dB Frame SAR
Ch. red. ower Rate 088 Averaged | of Max. | Averaged Note(s)
(MHz) Setting Power Tested
(Mbps) (dBm) Power Poss. Power
m (dBm) Power (dBm)
Step 1: Worst Date Rate Check
1.0 n/a 15.91 n/a 15.85 -
2.0 n/a 16.13 n/a 16.10 - Worst D/R
1| 2412 | Default 5.5 n/a 16.11 n/a 16.04 -
11.0 n/a 16.10 n/a 16.02 -
Step 2: Worst Channel Check
1 2412 2.0 19.0 17.93 Yes 17.86 Yes
6 2437 Tune-up 2.0 19.0 17.93 Yes 17.90 Yes
11 | 2462 2.0 19.0 18.00 Yes 17.99 Yes |Worst Ch
Wi-Fi 2.4 GHz 802.11g
Meas. Within Meas.
Max.
F p Data P Burst 2 dB Frame SAR
Ch. req. Oerr Rate 088 Averaged | of Max. | Averaged Note(s)
(MHz) Setting Power Tested
(Mbps) (dBm) Power Poss. Power
m (dBm) Power (dBm)
2 2417 6.0 19.0 17.66 Yes 17.57 No Worst Ch
6 2437 Tune-up 6.0 19.0 17.59 Yes 17.51 No
10 | 2457 6.0 19.0 17.70 Yes 17.55 No

* Channels 2, 6, and 10 are measured since channels 1, 11, 12, and 13 require reduced output power, according to KDB 248227 DO1.
* SAR is not required for 802.11g/m HT20 channels when the highest reported SAR for DSSS (802.11b) is adjusted by the ratio of OFDM to DSSS
specified maximum output power and the adjusted SAR is < 1.2 W/kg or 3 W/kg (1-g or 10-g respectively), according to KDB 248227 DO1.

Wi-Fi 2.4 GHz 802.11n (HT20)
Max Meas. Within Meas.
’ Burst 2 dB Frame
Ch. e Power MCS £, Averaged | of Max. | Averaged SALE Note(s)
(MHz) | Setting Power Tested
(dBm) Power Poss. Power
(dBm) Power (dBm)
2 2417 0 19.0 17.48 Yes 17.42 No
6 2437 Tune-up 0 19.0 17.52 Yes 17.41 No
10 | 2457 0 19.0 17.57 Yes 17.49 No Worst Ch

* Channels 2, 6, and 10 are measured since channels 1, 11, 12, and 13 require reduced output power, according to KDB 248227 DO01.
* SAR is not required for 802.11g/m HT20 channels when the highest reported SAR for DSSS (802.11b) is adjusted by the ratio of OFDM to DSSS
specified maximum output power and the adjusted SAR is < 1.2 W/kg or 3 W/kg (1-g or 10-g respectively), according to KDB 248227 DO1.
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Bluetooth (BLE)
Meas. Within Meas.
Max.
P p Data p Burst 2 dB Frame SAR
Ch. - ower Rate 088- Averaged | of Max. | Averaged Note(s)
(MHz) | Setting Power Tested
(Mbps) (dBm) Power Poss. Power
m (dBm) Power (dBm)
L 2402 9.5 8.45 Yes 6.43 No
M | 2440 Tune-up 9.5 9.03 Yes 7.01 No Worst Ch
H 2480 9.5 8.80 Yes 6.77 No
* SAR is not required for Bluetooth when SAR test exclusion is applied according to KDB 447498 DO1.
3.2. Comparison of Conducted Power with Original Radio Test Report
Max. Conducted
Mode Note(s)
Averaged Power
Original Radio Test Report No. 10622710S-C,
st 802.11b 18.19 dBm © Test Report No
(Radio) issued by UL Japan, Inc.
Class IT Permissive Change Burst d ;
& 802.11b 18.00dBm | ustaveragedpowes
(SAR) measured by UL Japan, Inc.
Deviation -0.19dB

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
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4. SAR Measurements

XI<SAR Correction/Scaling>
According to KDB 865664 D01,
the maximum SAR values are determined by taking account of the following correction or scaling factors.

The maximum 1-g SAR and/or 10-g SAR values (reported SAR) are calculated by applying the ASAR positive correction for
deviations of the tissue-equivalent liquid and the power scaling for the maximum duty factor and maximum possible power levels
(maximum tune-up tolerance limit) to each measured 1-g SAR and/or 10-g SAR value:
Reported SAR (W/kg) =  Measured SAR (W/kg) * ASAR positive correction factor
* Duty cycle scaling factor * Tune-up scaling factor

where;
ASAR positive correction factor = (100 - ASAR*) /100
Duty cycle scaling factor =~ =  Max. possible duty cycle / Measured duty cycle used for the SAR measurement
Tune-up scaling factor =  Max. possible power (mW) / Measured power used for the SAR measurement (mW)

*1 ASAR %) =c.*Aect o+ Ao
<For 1-g SAR>
Ce=-7.854 % 10 3+ 9.402 = 103 £2- 2742 = 102 - 0.2026
¢ =9.804 * 103 3- 8.661 * 1022+ 2,981 * 102+ 0.7829
<For 10-g SAR>
c.=3.456 % 103 f3 - 3.531 * 102 f2+ 7.675 * 102f- 0.1860
co=4.479 * 103 3- 1.586 * 102 2- 0.1972 f+0.7717
where;
Ce coefficient representing the sensitivity of SAR to permittivity
Ae:  percent change in permittivity
Co coefficient representing the sensitivity of SAR to conductivity
Ao percent change in conductivity
f frequency in GHz
Anegative ASAR would translate to a lower measured SAR value than what would be measured
if using dielectric properties equal to the target values.
A positive ASAR would translate to a higher measured SAR value than what would be measured
if using dielectric properties equal to the target values.
SAR correction shall not be made when the ASAR has a positive sign to provide a conservative SAR value.
The SAR is only corrected when ASAR has a negative sign.
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D<|<SAR Test Reduction for Wi-Fi>
SAR test reduction for Wi-Fi is applied according to KDB 248227 DO1.

The initial test position procedures
An “initial test position” is applied to further reduce the number of SAR tests for devices operating in next to the ear, UMPC mini-tablet

or hotspot mode exposure configurations that require multiple test positions.

1) When the reported SAR of the initial test position is < 0.4 W/kg or 1 W/kg (1-g or 10-g respectively), further SAR measurement is
not required for the other (remaining) test positions in that exposure configuration and 802.11 transmission mode combinations
within the frequency band or aggregated band. SAR is also not required for that exposure configuration in the subsequent test
configuration(s).

2)  When the reported SAR of the initial test position is > 0.4 W/kg or 1 W/kg (1-g or 10-g respectively), SAR is repeated for the 802.11
transmission mode configuration tested in the initial test position using subsequent highest extrapolated or estimated 1-g SAR
conditions determined by area scans or next closest/smallest test separation distance and maximum RF coupling test positions
based on manufacturer justification, on the highest maximum output power channel, until the reported SAR is < 0.8 W/kg or 2
Wi/kg (1-g or 10-g respectively) or all required test positions (left, right, touch, tilt or subsequent surfaces and edges) are tested.

3)  For all positions/configurations tested using the initial test position and subsequent test positions, when the reported SAR is
> 0.8 W/kg or 2 W/kg (1-g or 10-g respectively), SAR is measured for these test positions/configurations on the subsequent next
highest measured output power channel(s) until the reported SAR is < 1.2 W/kg or 3 W/kg (1-g or 10-g respectively) or all required
channels are tested.

a)  Additional power measurements may be required for this step, which should be limited to those necessary for identifying the

subsequent highest output power channels.

The 802.11b DSSS procedures

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial test position procedure.

1)  When the reported SAR of the highest measured maximum output power channel for the exposure configuration is < 0.8 W/kg or
2 Wikg (1-g or 10-g respectively), no further SAR testing is required for 802.11b DSSS in that exposure configuration.

2)  When the reported SAR is > 0.8 W/kg or 2 W/kg (1-g or 10-g respectively), SAR is required for that exposure configuration using
the next highest measured output power channel. When any reported SAR is > 1.2 W/kg or 3 W/kg (1-g or 10-g respectively),

SAR is required for the third channel; i.e., all channels require testing.

For 2.4 GHz 802.11g/m OFDM configurations

SAR is not required for the following 2.4 GHz OFDM conditions.

1)  When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration.

2)  When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2 W/kg or 3 W/kg (1-g or 10-g respectively).

The Initial Test Configuration Procedures
An initial test configuration is determined for OFDM transmission modes according to the channel bandwidth, modulation and data

rate combination(s) with the highest maximum output power specified for production units in each standalone and aggregated

frequency band. SAR is measured using the highest measured maximum output power channel. SAR test reduction for subsequent

highest output test channels is determined according to reported SAR of the initial test configuration.

1)  When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR measurement is required for subsequent next highest
measured output power channel(s) in the initial test configuration until reported SAR is < 1.2 W/kg or all required channels are
tested.

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
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4.1. SAR Measurement Results
<Body-Worn SAR>
Wi-Fi 2.4 GHz
Date 2015/11/30 Measured by Y. Kabasawa
Amb. Temp. 24.0 deg. C Rel. hum. 37.0 %RH
. Di 11;/1ax. Meas. 1]\)4&‘;" l\geats' Meas. | Reported | Liquid | p,, =
Mode Ch. (I\/EAI?qu.) Pos. (mlri) P(?vise‘r Power C;cl}(; C;Cl};} 1-g SAR| 1-g SAR | Temp. NZ
dB 'k /k deg. ’
(dBm) (dBm) ©) 0 (Wikg) | (Wikg) [(deg. O
Step 1: Worst Position Check
Front 19.00 | 18.00 | 100.0 | 100.0 | 0.764 0.962 23.4
Back 19.00 | 18.00 | 100.0 | 100.0 | 0.356 0.448 23.4
Left 19.00 | 18.00 | 100.0 | 100.0 | 0.181 0.228 23.5
801.11b 11 | 2462 Right 0 19.00 | 18.00 | 100.0 | 100.0 | 0.050 0.063 23.6
Top 19.00 | 18.00 | 100.0 | 100.0 | 0.048 0.061 23.4
Boqt_,tlcl’;n 19.00 | 18.00 | 100.0 | 100.0 | 0.704 | o0.886 | 23.3
Step 2: Worst Channel Check
1 2412 Front 19.00 | 17.93 | 100.0 | 100.0 | 0.813 1.040 23.3 |1
2437 Front 19.00 | 17.93 | 100.0 | 100.0 | 0.726 0.929 23.3
802.11b 1 2412 B?,;ticl)in 0 19.00 | 17.93 | 100.0 | 100.0 | 0.783 1.002 23.4
6 2437 Bi)’;ti(l)zn 19.00 | 17.93 | 100.0 | 100.0 | 0.694 0.888 23.4
Step 3: Variability Check
802.11b | 1 [ 2412 | Front | 0 [ 19.00 | 17.93 | 100.0 | 100.0 | 0.806 | 1.031 23.7

* The burst averaged power values are used for power scaling since the maximum tune-up tolerance limits are defined as burst averaged values.

4.2. SAR Measurement Variability

According to KDB 865664 D01, 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.

1) Repeated measurement is not required when the original highest measured SAR is < 0.8 or 2 W/kg (1-g or 10-g respectively); steps 2)
through 4) do not apply.

2) When the original highest measured SAR is > 0.8 or 2 W/kg (1-g or 10-g respectively), 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 or 3.6 W/kg (~ 10% from the 1-g or 10-g respective SAR limit).
4) Perform a third repeated measurement only if the original, first, or second repeated measurement is
> 1.5 or 3.75 W/kg (1-g or 10-g respectively) and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.
. Ratio of
Highest Repeated
Freq. Band RF EXP(?sure Position Meas. SAR Repeat Meas. SAR Largest
(MHz) Conditions SAR to Smallest
(Wikg) (W/kg)
SAR
Wi-Fi 2.4 GHz | Body-Worn Front 1-gSAR | 0.813 Yes 0.806 1.01
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Appendix A. Plots of SAR Measurement

Please see the following page(s).
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Plot No. 1
Date: 2015/11/30
Test Laboratory: Sony EMCS EMC/RF Test Laboratory Main Lab. Shielded Room 2

Wi-Fi 2.4 GHz (1ch)_Body-Worn_Front_0mm
DUT: TypelDR (installed in Digital Accessory 1DR001)

Communication System: UID 0, Wi-Fi_802.11b_2Mbps (0); Frequency: 2412 MHz

Medium parameters used (interpolated): f = 2412 MHz; 0 = 1.964 S/m; &r = 52.169; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 IEEETEC/ANSI C63.19-2011)

DASY Configuration:

- Probe: EX3DV4 - SN7301; ConvF(7.43, 7.43, 7.43); Calibrated: 2015/06/19;

+ Sensor-Surface: 2mm (Mechanical Surface Detection), z=1.0, 31.0

+ Electronics: DAE4 Sn482; Calibrated: 2015/08/25

+ Phantom: SAM (20deg probe tilt) with CRP v5.0 back; Type: QDO00P40CD; Serial: TP-1851
- DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/ Wi-Fi 2.4 GHz (1ch)_Body-Worn_Front, Omm /
Area Scan (7x7x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.948 W/kg

Configuration/ Wi-Fi 2.4 GHz (1ch)_Body-Worn_Front. Omm /

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=bmm, dy=5mm, dz=5mm
Reference Value = 22.15 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 2.27 W/kg

SAR(I g) =0.813 W/kg; SAR(10 g) = 0.309 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 1.36 W/kg

1.089

0.817

0.544

0.275

0.0035
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Appendix B. Plots of System Check

Please see the following page(s).
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Date: 2015/11/30
Test Laboratory: Sony EMCS EMC/RF Test Laboratory Main Lab. Shielded Room 2

Validation_D2450_MSL
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 936

Communication System: UID 0, CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 0 = 1.997 S/m; e = 52.073; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 IEEETEC/ANSI C63.19-2011)

DASY Configuration:

+ Probe: EX3DV4 - SN7301; ConvF(7.43, 7.43, 7.43); Calibrated: 2015/06/19;

+ Sensor-Surface: 2mm (Mechanical Surface Detection), z=1.0, 31.0

+ Electronics: DAE4 Sn482; Calibrated: 2015/08/25

+ Phantom: SAM (20deg probe tilt) with CRP v5.0 back; Type: QDO00P40CD; Serial: TP-1851
- DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

System Performance Check at Frequencies above 2 GHz/Validation D2450 MSL/
Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 16.2 W/kg

System Performance Check at Frequencies above 2 GHz/Validation D2450 MSL/
Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx==5mm, dy=5mm, dz=5mm
Reference Value = 98.96 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR( g) = 13.0 W/kg; SAR(10 g) =6.08 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 19.7 W/kg

itk
19.700

15.789

11.878

7.968

4.057

0.14a
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Appendix C. Calibration Certificate

C.1. E-Field Probe EX3DV4 (Serial No. 7301 / Control No. WA18)

Please see the following pages.

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
Kisarazu Site 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
PHONE +81-(438) 37-2750 FAX +81-(438) 37-2048



Project No: JB-Z0102

Model No.: TypelDR

FCC ID: VPYLB1DR Issued: December 2, 2015 Page 34 of 60

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerdand

Accradied by e Swiss Accreditation Servica (SAS)
The Swiss Accreditation Servica |s one of the signatories to the EA
Multitateral Agreement for the recoganilion of cafibration certificates

Sony EMCS [Vitec)

Cliant

A § Schwalzorischer Malibricrdisnst
)
m c Sarvice suisse d'étalonnage
= A Sarvizio svizzero di taratura
T e T
if’ﬁ:}? S guiss Calibestion Service
b

Aecreditation No,: SCS 0108

Centificata Mo: EX3-T301_Junis

CALIBRATION CERTIFICATE

Ohject

| Calioretion procadure|s)

Calibraton daba:

This ealiteaticn cetificala documants the raceabilily o national standands, which realize the physical units of measurements (51}
The messuremants and e uncarsinties with corfidence peobakility sre givan on the following pages and are pan of the cerificate.

Al calibeertions have been condueted in the closad laborstony faciity: environmant temparature (22 = 51°C end humidiy = 70

Calibration Equipment esed (MATE eritical for calioration)

EX3DVE - SN:T301

QA CAL-01.vE, OA CAL-14.v4, QA CAL-23.v5, QA CAL-25.vE
Calibration procedure for dosimetric E-field probes

June 19, 2015

Primary Standards [ I :d Clabe (Carificate Mo Sonpduled Caltration
_?ﬂm:: mreber E44188 | ER41283ET4 O1-fpr-15 (Mo, 217-02128) Mar-18 1
Pawer sensar E44128 WY 4140B0E7 O1-fpr-15 (Mo, 297-0E128) Mar-18 |
Ralarence 3 0B Attanumion SH: SE054 {3c) O-Apr-15 {No. 217-02128) Mar-16
Refarence 20 4B Afienuator | SH: SE2TT [20w) 01-Apr-15 [No. 217-02133) Mar-18
Fafarence 30 68 Attenuaios SM: 55128 [30b) D1-Apr-15 (Mo, 217-02133) Mar-1&
Rafarence Probe ES30VI SN 3013 | 30-Dec-14 (Mo, ES2-3013_Decid) Dac-15
DAE4 ] si: B60 14-Jan-15 (Ho. DAE4-B0_Janis) Jan-1§
| &mﬂﬁary Sdanderds | ID Chieck Date (in houss) Schaduled Check
| BF generator HP BE4B0 UEIG42LI01 TR0 4-Aug-80 [in house check Apr-13) In housa check: Apr-18
| Malwork Analyzer HP 8TE3E U517 520585 18-0ct-01 [0 house chesk O-14) In house check: Oet-15
Name Function
Calibratad by: Cleudio Leublar Laborstony Techmician
aporoved by Katja Pakowic

Thiz caliorstion carificaie shall et be reproduced excapt inful without wisten approvel of the labarstony

T,
Technical Managsar ﬁ;ﬁi:::é};"" ;._,.'--
-

Issued: June 22, 2005 |

Certificate Mo: EX3-T301_Jun15
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Calibration Laboratory of

5  Schweizerischer Kalibrigrdianst
Schmid & Pariner C Service sulsse d'étalonnage
Engineering AG S Servizio swizzero di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Arcradited by the Swiss Accredilation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service iz ane of the signatorias to tha EA
Multitateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx, v,z sensitivity in free space
ConvF sensitivity in TSL / WORM=,y.z
DCP dipde compression point
CF crest factor (1/duty_cyele) of the RF signal
ABCD micdulation depandent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Folarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., & = 0 is normal o probe axis
Connactor Angle information usad in DASY system to align probe sensor X to the rebot coordinate system

Calibration is Performed According to the Following Standards:

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

by |EC 62209-1, “Procedure 1o measure the Specific Absorplion Rate (SAR) for hand-held devices used in closa
proximity to the ear {frequency range of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:
»  NORM:.y.z: Assessed for E-fisld polarization 8 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 wmguuda]
MNORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMzx,y,z does not affect the E * fiald
uncertainty inside TEL (see below ConvF).

s NORM{flxy.z = NORMy,y.z * frequency_response (see Freguency Response Chart). This linearization is
implemented in DASY4 softwars versians |ater than 4.2 The uncertainty of the frequency response is included
in the stated uncertainty of ConwF.

«  DCPx,y.z DCP are numerical linearization parameters assessad based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nar media.

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

e Axyz Bry.z Cxy.z Dxyz; VRxyz A, B, C, D are numerical linearization parameters assessed based on
the data of power swaap for specific modulation signal. The parameters do not depend on freguency nor
media. VR i the maximum calibration range expressad in RMS voltage across the diode.

«  ConvF and Boundary Effect Parameters: Assassad in flat phantorn using E-field (or Temperatura Transfer
Standard for f = BOD MHz) and inside waveguide using analytical field distributions based on power
measuremeants for f > 800 MHz. The same setups are used for assassment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters ara
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
ta NORMx,y,z * ConvF whereby the uncertainty correspends to that given for Comvr. A frequency dependent
ConvE Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

» Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

s Sansor Offset: The sensor offset coresponds 1o tha offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

s Connector Angle; The angle iz assessad using the information gained by determining the NORAMx (no
uncertainty requirad).
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EXIDNVY = BN:TIO June 19, 2015

Probe EX3DV4

SN:7301

Manufactured:  March 11, 2014
Calibrated: June 19, 2015

Calibrated for DASY/EASY Systems
(Mate: non-compatible with DASY2 system!)

Corificate Mo EX3-T30_Jun15 Page 3 of 11

Sony EMCS EMC/RF Test Laboratory Main Lab. A2LA Cert. #3203.01
Kisarazu Site 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
PHONE +81-(438) 37-2750 FAX +81-(438) 37-2048



Project No: JB-Z0102 Model No.: TypelDR FCC ID: VPYLB1DR Issued: December 2, 2015 Page 37 of 60

EX3DW4— SM:TI0 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7301

Basic Calibration Parameters

[ Sensor X Sensor ¥ Sensor Z Unc (k=2)
[ Harm (wvivimy') 0.55 0,32 061 101 %
DCP (mv] _ B5.3 101.4 , 957 ]
Modulation Calibration Parameters -
uiD Communication System Name A B c o VR Une™
|  aB dB dB my [k=2)
[ cw ' x| 00 0.0 0 | 000 | 1241 | #35%
[ ¥y | oo 00 | 1o | | 1240
' z | oo 0o | 10 126.1

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

* The uncertainties of MomX, ¥ Z do nat afect the E%field uneedainty inside TSL {sea Fages 5§ and €)
= Mumarical ineanzafion parameter: uncedtainty nof requirad . .
¥ Uncertainty is detemined using the max. deviation from linear respanse apglying ractangular districution and & expressed for the square of the

fiakd vahue,
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EX30VE- SM:TI0 June 13, 2073

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7301

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity [ Deptn™ [ Unct |
| f(mHz)® | Permittivity’ | (Sim)® | ConvFX | CovFY | ConvF2 | Alpha® | (mm] | (k=2)
750 41.9 09 1020 | 1020 | 1029 | 031 | 110 | £120%
835 415 0.90 9.90 8.0 990 | 027 | 122 | £120%
900 415 047 9.66 | 0.66 065 | 026 | 127 | £12.0%
1450 40,5 1.20 B.47 B.47 847 | 034 | 080 | +120%
1750 40.1 1.37 £.35 835 535 | 038 | 081 | +120%
| 1400 40.0 1.40 8.03 803 | 803 037 | 085 | £120%
1850 40,0 1.40 T.85 7.85 785 0.33 085 | £12.0%
2450 392 | 180 7.32 7.32 732 | b33 | 080 | £120%
| 2800 380 1.96 749 | 718 7.19 D42 0.84 £12.0%
3500 ra 2.91 T2 7.21 T7.21 0.38 1.06 +131 %
5200 36.0 4.66 547 5.47 547 | 030 | 180 | #13.1% |
5500 35.6 496 5.04 5.04 504 | 035 | 180 | £131%
| sso0 | 353 5,27 472 4712 | 472 o40 | 180 | s131% |

 Fraguancy valdity abova 300 MHz of 2 100 MHz anly applies for DASY vd 4 end higher (see Paga 2). else i is resiricled 1o £ 50 MHz. The
urcestainly is the R3S of e ConvE uncerainty at calibration frequancy and the uneanainty o (he indicated fraquancy band, Frequency vakdity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz far ConvF assesaments &t 30, 64, 128, 150 and 220 MHz raspecividy. Above 5 GHE freguency
walichy can be exdendad 1o = 110 MHz.

F it Frequencies bekew 3 GHE, the validity of issue parsmatars (& and o) can be relaxed te £ 10% if liguid compensetion formula |s applisd 1o
measurad SAR values, A1 frequencies abave 3 GHz, the validity of tisswa perametars (& and o) is restrictad 0 £ 5%. The uncerainly & the RSS of
he CorF uncertainty for indicaled 1arget tssue parametars.

S plpha!Depth ara determined during calibralion. SPEAS warrants ihat the remaining devialion due bo the boundary effect afler compensation i3
alwirys less than £ 1% far eguencies belaw 3 GHz and balow + 2% for frequencies bebaaen 3-6 GHz al any dislance largar than hglf thia probe tip
diameter fram the boundary,
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EX3004— SM:7301 June 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7301

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canduetivity Dapth®~ |  Unct
fiMHz)" | Parmittivity” {sim)" ConvF X | ComvFY | ComvEZ | Alpha® | (mm) | (k=2
| 750 55.5 0.96 972 | 972 | 972 | 032 | 143 | £120%
835 55.2 0.97 o6s | 969 9.69 0.31 114 | +12.0% |
BOD 55.0 1.08 5.52 8.52 9.52 0.35 105 | £12.0%
1450 54.0 1.30 5.26 B.26 836 023 | 1.2 £12.0% |
1750 53.4 1.49 8.12 B.12 8.12 0.35 D88 | #120%
1900 53.3 | 152 768 7E3 | T.ED 0.26 103 | £120% |
1850 53.3 1.52 B.01 8.01 B.01 .39 0683 | £120%
2450 52.7 1.95 7.43 .43 743 | oa7 085 | +120%
2600 525 | 218 7.28 7.28 7.28 0.92 098 | £120%
3500 513 3.31 6.65 B.65 B.85 0.23 211 | £131%
5200 49.0 530 4.85 4.85 | 485 040 | 190 | £131%
5500 486 | 565 441 4.41 4.41 040 | 180 | #131%
5800 ' 48.2 6.00 451 | 451 4.51 D45 1,80 +13.1 %

L Eraguency valdity above 300 MHz of + 100 MHz only apolles for DASY w4.£ and higher (sea Page 2), elaa it i rastricted to + 50 MHz. The
ungeenginly & he RS3 of the ConvF uncereinty af calibration frequency and tha uncertainty for the mdicated reguency band. Frequancy validity
pelow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, 84, 128, 150 and 220 MHz respactivaly. Above 5 GHz frequency
validity can be extended 1o+ 110 MHZ.

F At frequencies below 3 GHz, the veldity of tissue parameders (z and o] can be ralesed (o = 10% i liquid compensation fomula is apalied 1o
measured SAR values. M frequanzies shve 3 GHz, the validity of tissue paramelers (e and o} i3 restricted o = 5%, The uncerdamly i the B35 of
the ConvF uncestainty for indicated tarpet tissue paramelens,

§ plphaDepth are datermined during calioration. SPEAG wamants that the remaining daviation cue to the boundarny sffest after compensation ks
always less then = 1% for frequencies balow 3 GHz and bakew + 2% for freguancias batwean 36 GHz at any distance larges than helf the prebe bp
diameter from the baundary.
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ExaDnd— 5N 730 June 18, 2015
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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EX3DN4- SN:7301

=600 MHz, TEM
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Receiving Pattern (¢), 3 =0°

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DVd4— SM:-TI01 June 18, 2015

Dynamic Range f(SARhead)
(TEM cell , feya= 1900 MHz)
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Error [dB]

Ll 10 i 102 103
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not compensated compensated

Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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EXADV4- SNTIMM
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-8 085
Uncertainty of Spherical Isotropy Assessment; £ 2.6% (k=2)
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EX3DVda—- SM:TIm Juna 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7301

Other Probe Parameters

[Sensar Arangement | Triangular |
Connactor Angle [7) ) 138.6 |
Mechanical Surface Detaction Mode ' anabled

| Optical Surface Detection Made disabled
Probe Overall Length ' 337 mm
Probe Bady Ciameter ' 10 mm |
Tip Length ' ' 9 mm
Tip Diameter ' ' 2.5 mm
Prabe Tip to Sensor X Calibration Paim ) ' 1 mm
Probe Tip to Sensor ¥ Calibration Poin - ' 1 mm
Probe Tip to Sensor Z Calibration Pain ' 1 mm
Recommended Measurament Distance from Surface ' 1.4 mm |
Cerilficale Mo: EX3-T301_Jun1s Page 11 l:p-f 11 -
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C.2. System Validation Dipole D2450V2 (Serial No. 936 / Control No. WA26)

Please see the following pages.
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Calibration Laboratory of e:t'\‘@"y,} g Schweizeriasher Kalibrierdienst

Schmid & Partner iﬁ c Service suisse d'élalonnage
Engineering AG e Sarvizio svizzero di taratura

Zeughaussirasse 43, B004 Zurlch, Switzeriand o S swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttitatersl Agreement for the recognition of calibration certificates

Sony EMCS (Vitec)
[CALIBRATION CERTIFICATE

Bcoreditation Ne.: SCS 0108

Chant Cartificate Ne: D2450V2-936 Junls

Chjoc D2450V2 - SN:938

Calibration procedurs{s)

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

Callbmtion date: June 19, 2015

| This calibration cedificate decuments the fraceabiity 1o national tantands, which realize the physical units of measuements (S1).
The measuraments and the uncerlainties with confidence probability are given an the following pegas and are pan o the cartificate.

Al calibrations have besn conducted in the closed lebaratory facilify: snvirenrment lemperalune (22 + 31°C and humidity = 70%.

Calibration Equipment ussd (MATE critical for calbration)

Primary Standards

1D #

Cal Diete (Cerlificate Mo.)

Scheduied Calbeation

=2

| Secandary Standards

Power meler EPM-4424
Power sensor HP 84814
Pawer sensor HP B4814
Rederence 20 dB Attenustor
Typa-N mismetch combn aton
Reference Probe ES30ME

GEITAA0T04
USITRIITRS

Y 41082317

SMN: 505E (20k)
SM: 5047.2 06327
SH; 3206

SH: 601

1D #

O7-Oot-14 (Mo, 217-02020)
a7-Oct-14 (Mo, 217-02020)
a7-0ct-14 (Mo 217-02021)
01-Apr-15 (Mo, 21702131}
01-Apr-15 [No. 217-02134)
Si-Dec-14 (Mo, ES3-3205_Daecid)
1E-Aug-14 (Mo, DAE4-G01_Augid)

Chack Dale (in housa)

Oct-15
Qct-15
Oct15
WMar-16
Mar-16
Dec-15
Aug-15

Schaduled Check

Calibrated by

Approved by

RF ganerator A&S SMT-06
Network Analyzer HP B753E

100005

| Us37IR05Es G406

Nama
Lelf Kly=nar

Katja Pokovic

04~ Aug-98 {in house check Oot-13)
18-0ct-01 {in house check Oct-14)

Funtion
Labaratory Techniclan

Tachnical Managear

This calibrition cerificale shall not b reproduced excapt in full without witten approwval of the laboratary

In house check: Ocl-16
In house check: Oct-15

Signatura

—

e
B S

Issued: Jung 22, 2015
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Calibration Laboratory of _5*";‘_{1_;13'ff?} g  Schweizerischer Kalibriardienst
Schmid & Partner % c Service sulase d'étalonnage
Engineesring AG R Servizio avizzaro di taratura
Feughausstrasse 43, 8004 Zurich, Switzerland e Fﬁ\y‘ S swiss Calibration Service
Arcrediled by the Swiss Accraditation Senice (SAS) Accreditstion No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificetes

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL /T NORM x,y.2
WA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “lEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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 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 Reguirements 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. Mo uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

¢« SAA measured: SAR measured at the stated antenna input power.

s 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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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS | V52.5.8
Extrapolation Advanced Extrapalation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dw, dy, dz = 5 mm
Frequency 2450 fHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperalure Permittivity Conductivity
Meminal Head TSL parameters 220G 392 1.80 mhadm
Measured Head TSL parameters (22,0 £0.2) "C 3B2+6 % 1.88 mhod'm = 6 %
Head T5L temperature change during test <0.5%C —-
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Candition
SAR measurad 250 mW input pawer 13.8 Wkg
SAR for nominal Head TSL parametars nermalized o 1W 53.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 640 Wikg
SAR for nominal Head TSL parameters normalized to 1W 1 26,2 Wikg = 16.5 % (k=32)
Body TSL parameters
Tha following parameters and caloulations were appliad.
Temperature | Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 827 1.85 mha'/m
Measured Body TSL parameters (22,0020 509 £ 6% 2.04 mho/m = 6 %
Body TSL temperature change during test = 05"C — ene
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
S5AR measured 250 mW input power 13.5 Wiy
SAR for nominal Bedy TSL parametars normalized to TW 52.4 Wiy £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition |
SAR maasurad 250 mW Input power 6.25 Wiko
SAR for nominal Body TSL parameters normalized o 1W 24.6 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedanca, transformed to feed point 56.1 0 + 0.0 i

Retwm Loss -24.8 4B

Antenna Parameters with Body TSL

Impedance, ransformed to fead paint 51B80+282

Return Loss - 28,6 dB

General Antenna Parameters and Design

| Electrical Delay (one direction} 1.152 ns

After long term wse with 100W radiated power, anly a slight warming of the dipale near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connacted 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 to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Gondifions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

Mo excessive force must be applied 1o the dipsle arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 13, 2014
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DASYS Validation Report for Head TSL

Date: 19.06,2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:936

Communication System: UID 0 - CW; Freguency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.88 8/m; &, = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEMECYANSI C63.1%-2011)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (front); Type: QDODOP30AA; Senial: 1001
« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7 x7x7WCube 0:
Measurement grid: dx=3mm, dy=5Smm, dz=5mm

Reference Value = 102.0 Vim; Power Drift = (.02 dB

Peak SAR {(extrapolated) = 28.6 Wikg

SAR(1 g) = 13.8 Wikg; SAR(10 g) = 6.4 W/kg

Maximum valoe of SAR (measured) = 18.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =183 Wikg = 12.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.06.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:936

Communication System: UTD 0 - CW; Frequency: 2450 MHz a
Medium parameters used; { = 2450 MHz; o = 2.04 8/m; g = 50.9; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI C63.19-2011)

DASY52 Configuration:
»  Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYS5252.8.3(1222); SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 96.44 W/m; Power Drift = (.00 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) =135 Wikg; SAR(10 g) = 6.25 W/kg

Maximum value of SAR (measured) = 17.9 Wikg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB =179 W/kg = 12.53 dBW/kg
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