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APPENDIX 2: SAR Measurement data

Appendix 2-1: Evaluation procedure

The SAR evaluation was performed with the following procedure:

Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

Measurement of the E-field at a fixed location above the central position of flat phantom was used as a reference value
for assessing the power drop.

The SAR distribution at the exposed side of head or body position was measured at a distance of each device from the
inner surface of the shell. The area covered the entire dimension of the antenna of EUT and suitable horizontal grid
spacing of EUT. Based on these data, the area of the maximum absorption was determined by splines interpolation.

Around this point found in the Step 2 (area scan), a volume of more than or equal to 28mm(X axis)x28mm(Y
axis)x24mm (Z axis) was assessed by measuring 8x8x7 (ratio step method (*1)) points (or more) for 3-6GHz
frequency band.

Any additional peaks found in the Step2 which are within 2dB of limit are repeated with this Step3 (Zoom scan).
On the basis of this data set, the spatial peak SAR value was evaluated under the following procedure:

(1) The data at the surface were extrapolated, since the center of the dipoles is 1mm away from the tip of the probe
and the distance between the surface and the lowest measuring point is 2mm. 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.

(2) The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the
SAR values averaged over the spatial volumes (1g or 10g) were computed by 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 (10x10x10)
were interpolated to calculate the average.

(3) All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.
Re-measurement of the E-field at the same location as in Step 1 for the assessment of the power drift.

Repeat Step 1-Step 4 with other condition or/and setup of EUT.

*1.  Ratio step method parameters used; the first measurement point: 1 4mm” from the phantom surface, the initial grid separation: “1. 4mm”, subsequent graded grid
ratio: “1.4”. These parameters comply with the requirement of the KDB 865664 D01 and recommended by Schmid & Partner Engineering AG (DASY5 manual).
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Appendix 2-2:  SAR measurement data
Step 1:  Changed channels and operation mode

Step 1-1 _ [Antenna #0(SISO)| Front (Patient side)&touch, 11a(6Mbps), 5180MHz(36ch)

EUT: X-ray imaging system with wireless LAN; Type: DR-ID 911SE: Serial: H121014
(RF module) Type: SX-PCEAN(FF); Serial: 4E3F15
Communication System: IEEE 802.11a(6Mbps, BPSK/OFDM); Frequency: 5180 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used: f=5180 MHz; ¢ = 5.455 S/m; &.=47.37; p =1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16, 4.16, 4.16); Calibrated: 2012/07/19;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z=1.0,25.0, 136.0  -Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

911se,body(patient)-touch/m52-1,ant0:frt(patient)&touch(d0mm),11a(6m),m5180/

Area Scan:90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.735 W/kg

Area Scan:90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.753 W/kg
Z.Scan:135,5 (1x1x28): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.902 Wkg

Fast SAR (*Polynomial): SAR(1 g) = 0.230 mW/g;

Zoom:xy28/z24,ratiol.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value = 14.330 V/m; Power Drift =-0.20 dB, Maximum value of SAR (measured) = 0.894 W/kg
Peak SAR (extrapolated) = 1.736 mW/g

SAR(1 g) = 0.295 mW/g; SAR(10 g) = 0.083 mW/g
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Remarks:  *. Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.5 deg.C. £<1deg.C./ 50+ 5 %RH,
* liquid temperature: 23.9(start)/23.8(end)/24.2(in check) deg.C. ; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 10028281S-A

Page : 17 of 56
Issued date : August 21, 2013
FCCID : W2Z-01000005
Appendix 2-2: SAR measurement data (cont’d)
Step 1: Changed channels and operation mode (cont’d

Step 1-2 [Antenna #1(SISO)| Front (Patient side)&touch, 11a(6Mbps), S180MHz(36ch)

EUT: X-ray imaging system with wireless LAN; Type: DR-ID 911SE: Serial: H121014
(RF module) Type: SX-PCEAN(FF); Serial: 4E3F15
Communication System: IEEE 802.11a(6Mbps, BPSK/OFDM); Frequency: 5180 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used: f=5180 MHz; ¢ =5.455 S/m; &. = 47.37; p =1000 kg/m3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16, 4.16, 4.16); Calibrated: 2012/07/19;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z=1.0,25.0, 1360  -Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

911se,body(patient)-touch/m52-2,antl :frt(patient)&touch(d0mm),11a(6m),mS5180/

Area Scan:90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.285 W/kg

Area Scan:90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.298 W/kg
7 Scan:135,5 (1x1x28): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.977 W/kg

Fast SAR(*.Polynomial): SAR(1 g) =0.091 mW/g;

Zoom:xy28/z24,ratiol.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value =9.732 V/m; Power Drift = 0.20 dB, Maximum value of SAR (measured) =0.781 W/kg
Peak SAR (extrapolated) = 1.961 mW/g

SAR( g) =0.229 mW/g; SAR(10 g) =0.054 mW/g
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Remarks:  *, Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.5 deg.C. £<1deg.C./ 50+ 5 %RH,
* liquid temperature: 23.8(start)/23.8(end)/24.2(in check) deg.C. ; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data (cont’d)
Step 1: Changed channels and operation mode (cont’d

Step 1-3 _ [Antenna #0(SISO)| Front (Patient side)&touch, 11a(6Mbps), 5240MHz(48ch)

EUT: X-ray imaging system with wireless LAN; Type: DR-ID 911SE: Serial: H121014
(RF module) Type: SX-PCEAN(FF); Serial: 4E3F15
Communication System: IEEE 802.11a(6Mbps, BPSK/OFDM); Frequency: 5240 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used: f=5240 MHz; ¢ =5.53 S/m; &, = 47.35; p=1000 kg/m3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16,4.16, 4.16); Calibrated: 2012/07/19;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z=1.0,25.0 -Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

911se,body(patient)-touch/m52-4,ant0:frt(patient)&touch(d0mm),11a(6m),m5240/

Area Scan:90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.446 W/kg

Area Scan:90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.526 W/kg
Fast SAR: SAR(1 g) =0.161 mW/g;

Zoom:xy28/z24,ratiol.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value = 12.596 V/m; Power Drift = 0.05 dB, Maximum value of SAR (measured) = 0.760 W/kg
Peak SAR (extrapolated) = 1.440 mW/g

SAR(1 g) =0.252 mW/g; SAR(10 g) = 0.077 mW/g

(Shown with no transparency of area scan and a fast SAR plot)
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Remarks: *. Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.5 deg.C. £<1deg.C./ 50+ 5 %RH,
* liquid temperature: 23.8(start)/23.8(end)/24.2(in check) deg.C. ; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data (cont’d)
Step 1: Changed channels and operation mode (cont’d

Step 1-4 _[Antenna #1(SISO)| Front (Patient side)&touch, 11a(6Mbps), 5240MHz(48ch)

EUT: X-ray imaging system with wireless LAN; Type: DR-ID 911SE: Serial: H121014
(RF module) Type: SX-PCEAN(FF); Serial: 4E3F15
Communication System: IEEE 802.11a(6Mbps, BPSK/OFDM); Frequency: 5240 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used: f=5240 MHz; ¢ =5.53 S/m; &, = 47.35; p=1000 kg/m3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16,4.16, 4.16); Calibrated: 2012/07/19;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z=1.0,25.0 -Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

911se,body(patient)-touch/m52-5,antl :frt(patient)&touch(d0mm),11a(6m),m5240/

Area Scan:90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) =0.271 W/kg

Area Scan:90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.286 W/kg
Fast SAR: SAR(1 g) =0.073 mW/g;

Zoom:xy28/z24,ratiol.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value = 8.978 V/m; Power Drift =-0.19 dB, Maximum value of SAR (measured) = 0.379 W/kg
Peak SAR (extrapolated) = 0.783 mW/g

SAR(1 g) =0.109 mW/g; SAR(10 g) = 0.036 mW/g
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Remarks:  *. Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.5 deg.C. £<1deg.C./ 50+ 5 %RH,
* liquid temperature: 23.8(start)/23.8(end)/24.2(in check) deg.C. ; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data (cont’d)
Step 1: Changed channels and operation mode (cont’d

Step 1-4 _[Antenna #0+#1(MIMO)] Front (Patient side)&touch, 11n(40HT)(MCSS), 5230MHz(46ch)

EUT: X-ray imaging system with wireless LAN; Type: DR-ID 911SE: Serial: H121014
(RF module) Type: SX-PCEAN(FF); Serial: 4E3F15
Communication System: IEEE 802.11n(40HT)(MCSS8, BPSK/OFDM); Frequency: 5230 MHz, Crest Factor: 1.0

Medium: MSL5800; Medium parameters used: f=5230 MHz; ¢ =5.501 S/m; &. = 47.33; p =1000 kg/m3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16, 4.16, 4.16); Calibrated: 2012/07/19;  -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z=1.0,25.0 -Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

(Ant#0)911se,body(patient)-touch/m52-3,ant0+1(mimo):frt(patient)& touch(d0mm),n40(ht8),m5230/

Area Scan(ant0):90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.469 W/kg

Area Scan(ant0):90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.485 W/kg
Fast SAR: SAR(1 g) =0.149 mW/g;

Zoom(ant#0):xy28/z24,ratiol .4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value = 11.273 V/m; Power Drift = -0.08 dB, Maximum value of SAR (measured) = 0.579 W/kg
Peak SAR (extrapolated) =1.112 mW/g

SAR(1 g) =0.199 mW/g; SAR(10 g) = 0.064 mW/g

(Ant#1) 911se,body(patient)-touch/m52-3,ant0+1(mimo):frt(patient)& touch(d0mm),n40(ht8),m5230/

Area Scan(ant1):90x100,10 (10x11x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) =0.125 W/kg

Area Scan(ant1):90x100,10 (91x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) = 0.130 W/kg
Fast SAR: SAR(1 g) =0.041 mW/g;

Zoom(ant#1):xy28/z24,ratiol .4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,
Reference Value = 11.273 V/m; Power Drift = -0.08 dB, Maximum value of SAR (measured) = 0.298 W/kg
Peak SAR (extrapolated) =0.736 mW/g

SAR( g) =0.095 mW/g; SAR(10 g) = 0.032 mW/g
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Remarks: *. Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.5 deg.C. £<1deg.C./ 50+ 5 %RH,
* liquid temperature: 23.8(start)/23.8(end)/24.2(in check) deg.C. ; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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APPENDIX 3: Test instruments
Appendix 3-1: Equipment used
Control No. Instrument Manufacturer Model No Serial No Test ltem |Calibration Date #
Interval(month)
COTS-SSAR-0 [DASY52 Schmid&Partner DASY52 V8.2 BR69[— SAR -
2 Engineering AG
COTS-KSEP-0 |Dielectric measurement |Agilent 85070 1 SAR —
1
S5AR-02 SAR measurement Schmid&Partner DASYS 1324 SAR Pre Check
system Engineering AG
SSRET-02 SAR robot Schmid&Partner TX60 Lspeag F12/5L2QA1/A |SAR 2012/09/24 * 12
Engineering AG /01
KDAE-RO1 Data Acquisition Schmid&Partner DAE4 518 SAR 2012/10/18 = 12
Electronics Engineering AG
KPB-R02 Dosimetric E-Field Schmid&Partner EX3DV4 3540 SAR 2012/07/19 * 12
Probe Engineering AG
KSDA-02 Dipole Antenna Schmid&Partner D5GHzWV2 1070 SAR(daily) 2013703714 *12
Engineering AG
KPFL-01 Flat Phantom Schmid&Partner Oval flat phantom | 1059 SAR 2012/10/31 * 12
Engineering AG ELI 4.0
SENA-01 Metwork Analyzer Agilent B753ES Us391 71777 SAR 2012/12/29 * 12
KEPP-01 Dielectric probe Agilent B85070E/8710-2036|2540 SAR 2013/03/05 * 12
S8G-03 Signal Generator Agilent NS1B1A MY48181118 SAR(daily) 2013/01/30 = 12
KPA-12 RF Power Amplifier MILMEGA AS2560-50 1018582 SAR(daily) Pre Check
KCPL-07 Directional Coupler Pulsar Microwave Corp. |CCS30-B26 o621 SAR(daily) Pre Check
KPM-06 Power Meter Rohde & Schwarz NRVD 101599 SAR(daily) 2012/09/13 * 12
KIU-08 Power sensor Rohde & Schwarz NRV-Z4 100372 SAR(daily) 2012/09/13 * 12
KIU-09 Power sensor Rohde & Schwarz NRV-Z4 100371 SAR(daily) 2012/09/13 = 12
KAT10-P1 Attenuator Weinschel 24-10-34 BY5927 SAR(daily) 2013/02/27 =12
KPM-05 Power meter Agilent E4417A GE412980718 SAR(daily) 2013/04/18 = 12
KPS5-01 Power sensor Agilent E9327A UsS40440544 SAR(daily) 2013/04/18 * 12
SAT20-SAR1 |Attenuator TME SFA-01AXPJ-20 |- SAR(daily) 2013/04/05 = 12
KRU-01 Ruler{300mm) Shinwa 13134 - SAR(daily) 2013703725 * 12
KRU-02 Ruler(150mm,L) Shinwa 12103 - SAR 2013/03/25 = 12
KRU-04 Ruler{300mm) Shinwa 13134 - SAR(daily) 2013705727 * 12
KRU-05 Ruler(100x50mm,L) Shinwa 12101 - SAR 2013/05/27 *= 12
KOS-13 Digtal thermometer HANMNA Checktemp—2 KOS-13 SAR 2013/01/31 * 12
KOS-14 Thermo-Hygrometer SATO KEIRYOKI SK-L200THIlcx / |015246/08169 |SAR 2013/01/31 * 12
data logger SK-LTHIl @ -2
S0s-11 Humidity Indicator ARD AD-5681 4063424 SAR 2013/02/27 *= 12
SSA-04 Spectrum Analyzer Advantest R3272 101100994 SAR(moni.) |2012/12/17 * 12
KPM-08 Power meter Anritsu MLZ2495A GKOD003356 (Ant.pwr 2012/09/14 * 12
KPS5-04 Power sensor Anritsu MA2411B 012088 (At pwr 2012/09/14 = 12
KAT10-53 Attenuator Agilent 8490D 010 50924 [Ant.pwr 2013/02/19 * 12
KCC-D22 Microwave Cable Hirose Electric UFL-2LP-066J1- |- Ant_pwr Pre Check
A-(200)
KCC-D23 Microwave cable Hirose Electric UFL-2LP-066J1- |- [Ant_pwr Pre Check
A-(200)
KTM-G1 Terminator Hirose Electric HRM-TMP-05(40) |- [Ant.pwr —
KSA-08 Spectrum Analyzer Agilent E4446A MY46180525 Ant.pwr 2013/03/04 * 12
SWTR-03 DI water MonotaRo 34557433 - SAR(daily) Pre Check
KSLMS580-02 |Tissue simulation ligud Schmid&Partner SL AAM 501 AB 110520-3 SAR Daily check)
(5800MHzbody) Engineering AG Target value +5%
No.7 SAR shielded room TDK - - SAR (Daily check)
Shielded room (2.76m(W)x3.76m(D)x2.4m(H)) Ambient noise:
<12mW/kg

The expiration date of calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an unbroken chains of calibrations.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international standards.

[Test Item] SAR: Specific Absorption Rate, Ant.pwr: Antenna terminal conducted power
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Appendix 3-2: Configuration and peripherals

These measurements were performed with the automated near-field scanning system DASYS from Schmid & Partner Engineering
AG (SPEAG). The system is based on a high precision robot), which positions the probes with a positional repeatability of better than
+ 0.02 mm. Special E- and H-field probes have been developed for measurements close to material discontinuity, the sensors of
which are directly loaded with a Schottky diode and connected via highly resistive lines to the data acquisition unit. The SAR
measurements were conducted with the dosimetry probes EX3DV4 (manufactured by SPEAG), designed in the classical triangular
configuration and optimized for dosimetric evaluation.

Shielded room

M et Sanss DASYS

robot controlier

| Flat phantom

B
1 |_Tissue
simulating
liquid

L1 Device holder

CSBC

The DASYS system for performing compliance tests consist of the following items:

1

IA 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).

2

|An isotropic field probe optimized and calibrated for the targeted measurement.

IA data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
imechanical 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. To
use optical surface detection, a special version of the EOC is required. 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
imovement interrupts.

[The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.

IA computer running Win7 professional operating system and the DASY'S software.

IR Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.

O[N] W

The phantom.

—_
(=]

The device holder for EUT. (low-loss dielectric palette) (* when it was used.)

—_
—_

[Tissue simulating liquid mixed according to the given recipes.

12

|Validation dipole kits allowing to validate the proper functioning of the system.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. :
: 23 of 56
: August 21,2013

Page
Issued date

FCCID

10028281S-A

: W2Z-01000005

Appendix 3-3: Test system specification

TX60 Lsepag robot/CS8Csepag-TX60 robot controller |

eNumber of Axes ) eRepeatability  : £0.02mm
eManufacture : Staubli Unimation Corp.

DASYS5 Measurement server |

eFeatures : The DASY5 measurement server is based on a PC/104 CPU board with a
400MHz intel ULV Celeron, 128MB chip-disk and 128MB RAM. The
necessary circuits for communication with the DAEA electronics box, as well
as the 16 bit AD converter system for optical detection and digital /O
interface are contained on the DASY5 I/O board, which is directly connected
to the PC/104 bus of the CPU board.

eCalibration : No calibration required.

eManufacture : Schmid & Partner Engineering AG

Data Acquisition Electronic (DAE) |

eFeatures . Signal amplifier, multiplexer, A/D converter and control logic.
Serial optical link for communication with DASY5 embedded system (fully
remote controlled). 2 step probe touch detector for mechanical surface
detection and emergency robot stop (not in -R version)

eMeasurement Range : 1V to>200mV (16bit resolution and 2 range settings: 4mV, 400mV)

eInput Offset voltage : < 1pV (with auto zero)

DASYS5 Server

elnput Resistance : 200MQ o
eBattery Power : > 10hr of operation (with two 9V battery)

eManufacture : Schmid & Partner Engineering AG

Electro-Optical Converter (EOC61) |
eManufacture : Schmid & Partner Engineering AG

Light Beam Switch (LB5/80) |
eManufacture : Schmid & Partner Engineering AG

SAR measurement software |
eltem : Dosimetric Assessment System DASYS

eSoftware version : DASY52, V8.2 B969

eManufacture . Schmid & Partner Engineering AG

E-Field Probe |
eModel : EX3DVA4 (serial number: 3540)

eConstruction : Symmetrical design with triangular core.

Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, e.g., DGBE).

EX3DV4 E-field Probe

. ELI4.0 flat phantom

eFrequency : 10MHz to 6GHz, Linearity: +0.2 dB (30MHz to 6GHz)
eConversion Factors  : 750, 835, 900, 1750, 1810, 1900, 2000, 2450, 2600, 5200, 5300, 5500, 5600,
5800MHz (Head and Body)
eDirectivity : 10.3 dB in HSL (rotation around probe axis)
10.5 dB in tissue material (rotation normal to probe axis)
eDynamic Range : 10puW/g to > 100 mW/g; Linearity: +0.2 dB (noise: typically < 1pW/g)
eDimension : Overall length: 330mm (Tip: 20mm)
Tip diameter: 2.5mm (Body: 12mm)
Typical distance from probe tip to dipole centers: 1mm
eApplication : High precision dosimetric measurement in any exposure scenario (e.g., very strong gradient
fields). Only probe which enables compliance testing for frequencies up to 6GHz with precision
of better 30%.
eManufacture : Schmid & Partner Engineering AG
Phantom
*Type : ELI 4.0 oval flat phantom
oShell Material ~ : Fiberglass oShell Thickness  : Bottom plate: 2 £0.2mm
eDimensions : Bottom elliptical: 600x400mm, Depth: 190mm (Volume: Approx. 30 liters)
eManufacture : Schmid & Partner Engineering AG
Device Holder

Urethane foam

O KSDH-01: Incombination with the ELI4, the Mounting Device enables the rotation of the
mounted transmitter device in spherical coordinates. Transmitter devices can be easily and
accurately positioned. The low-loss dielectric urethane foam was used for the mounting section of
device holder.
eMaterial : POM eManufacture : Schmid & Partner Engineering AG

Device holder
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Appendix 3-4: Simulated tissue composition and parameter confirmation

Liquid type Body, MBBL 3500-5800V5
M/N / Control No. SL AAM 501 AB /KSLM580-02
Ingredient Mixture (%)
Water 60-80 %
CsH1803 (DGBE
(Diethylene glycol I(n()nobutyl)cthcr) 20-40%
NaCl 0-1.5%
Manufacture Schmid&Partner Engineering AG
*. The dielectric parameters were checked prior to assessment using the 85070E dielectric probe kit.
Dielectric parameter measurement results (Body tissue)
Freq Ambient Liq.T.[deg.C.] | Liquid Parameters Target value ASAR |Deviation| ;. .. | Deviation Limit
Date [MHZ'] Temp | Humidity Before| After Depth Relative permittvity: €1 #1:Std. | #2:Cal. | Measured | (12)[%] | for#1 %] for#2 %]
[degC] | [%RH] [mm] | Conductivity:o 1) (*2) ¢3) | Std)%l (Cal)[%] | (*2)
July s, er[-] 49.01 | 47.0 47.45 32 | 45 | +1.0 | +5
013 |0 243 57T [ 242 242 (129) S[Sm] [ 5299 | 542 | 5472 | “%9 533 [ +5 | +0.8 | =5
*1. The target value is a parameter defined in Appendix A of KDB865664 DO1 (vO1r01).
*2. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822)/ DSGHzV2 (sn:1070) dipole calibrated by Schmid & Partner
Engineering AG (Certification No. D2450V2-822_Jan13 / DSGHzV2-1070_Marl13, the data sheet was filed in this report.).
*3.  ASAR correction was only applied to head simulated tissue.
ASAR(1g)= Cer xAgr + Co xAG, Cer=-7.854E-4x{3+9 402E-3x2-2,742E-2x£:0.2026 / Co =9.804E-3x13-8.66 1 E-2x{2+2.98 1E-2x£+0.7829
The target value is a parameter defined in Appendix A of Standard Interpolated
KDB865664 D01 (v01101), the djelgctn'c pararpet@rs £(MH2) Head Tissue Body Tissue £(MHz) Head Tissue Body Tissue
suggested for head and body tissue simulating liquid are er 6[Sm][ e [o[S/m] er o [S/m] er G [S/m]
given at 3000 and 5800MHz. As an intermediate solution, 3000 385 | 240 | 520 273 5180 | 36.01 | 4635 | 4904 | 5276
dielectric parameters for the frequencies between 3000 to 5800 353 | 527 | 482 ] 6.00 5200 | 3599 | 4655 | 4901 | 5299
5800 MEEz were obtained using linear interpolation. 5230 | 3595 | 4686 | 4897 | 5334
5240 3594 | 4696 | 4896 | 5346

Appendix 3-5: Daily check data

Prior to the SAR assessment of EUT, the system validation kit was used to test whether the system was operating within its
specifications of £10%. The daily check results are in the table below. (*. Refer to Appendix 3-6 of measurement data.)

Daily check results
- Ambient - Liquid 15 Power Daily check target & ed
Date ;;I?z'] L emp [ Humidity Liquid Temp. [deg C | 1) h mj:sf"]ed l:l’egl/l'g]d drift SAR 1g [Wig] Deviation| Limit
YP¢ | |deg.C.l | [%RH] | Check|Before] After | [mm] [dB] | Target |  Measured (*5) %l | 1%l
July 5 7.70 (at 100mW)
2013 5200 | Body | 24.8 55 2421241 (239 | 129 4745 5472 0.05 | 7.41(%4) (ASAR corrected: <) +39 | 10

*4. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822) and DSGHzV2 (sn:1070) dipole calibrated by
Schmid & Partner Engineering AG (Certification No. D2450V2-822 Jan13 / D5GHzV2-1070 Marl3, the data sheet was filed in this report).
*5. Since the body SAR measured b body tissue, ASAR correction was not applied.

Tuning
slamant

KSLM580-02
Liquid depth: 129mm
(July 5,2013)

signal Fomee 1 [——]
Ganerator | | el I Cable x—%
s Dipole
€[ (5GHzband)
S
Test setup for the system performance check
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Appendix 3-6: Daily check measurement data

5200MHz Daily check (Body tissue) / Forward conducted power: 100mW

EUT: Dipole(SGHz); Type: DSGHzV?2; Serial: 1070

Communication System: CW; Frequency: 5200 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f= 5200 MHz; 6 =5.472 S/m; &, =47.45; p=1000 kg/m’

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(4.16,4.16, 4.16); Calibrated: 2012/07/19;

-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Phantom: ELI v4.0; Type: QDOVAO01BA; Serial: 1059; Phantom section: Flat Section

-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 19.6 W/kg
Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm; Maximum value of SAR (interpolated) =20.2 W/kg
Z.Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 20.3 W/kg

Fast SAR: SAR(1 g) =7.77 mW/g;

Zoom:xy4-z1.4/d1.4/r1.4 2 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Reference Value = 67.705 V/m; Power Drift =0.05 dB, Maximum value of SAR (measured) = 17.9 W/kg
Peak SAR (extrapolated) = 29.828 mW/g (+3.2%, vs. speag-cal.=28.9mW/g)

SAR( g) =7.7 mW/g (+3.9%. vs. ipeag—cal =741mW/g); SAR(10 g) =2.25 mW/g
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Remarks: *. Date tested: 2013/07/05; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,

* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.8 deg.C. /55 %RH,
* liquid temperature: 24.1(start)/23.9(end)/24.2(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

Appendix 3-7: Daily check uncertainty

Uncertainty of system daily check (~6GHz) (Body liquid, 2.4-6GHz, €, 5: <5%) (v06) 1g SAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +12.7% +124 %
Expanded uncertainty (k=2) +254 % +24.8 %
ooy Uncertainty | Probability | . . ci ci ui ui .
Error Description Value distribution Divisor (1g) (109) (1g) (109) Vi, veff
A | Measurement System (DASY5) (std. uncertainty) | (std. uncertainty)
1 | Probe Calibration Error (245,5.2,53,5.5.5.6,5.8GHz£100MHz) +6.55 % Normal 1 1 1 +6.55% +6.55 % oC
2 | Axial isotropy +#4.7% Rectangular 3 0.7 0.7 +1.9% +1.9% oc
3 | Hemispherical isotropy (*flat phantom, <5°) 96% | Recangular | 3 0.7 07 839% 39% B
4 | Boundary effects +4.8% Rectangular 3 1 1 +2.8% +2.8% oo
5 | Probe linearity +#47% Rectangular 3 1 1 £2.7% £2.7% o
6 | Probe modulation response (CW) +0.0 % Rectangular 3 1 1 +0.0% +0.0% ol
7 | System detection limit +1.0% Rectangular 3 1 1 +0.6% +0.6% oo
3 | Response Time Error (<5ms/100ms waif) +00% | Recangular | 3 1 1 +0.0% 0% B
9 | Integration Time Error (CW) +0.0 % Rectangular 3 1 1 +0.0% +0.0% o
10 | System readout electronics (DAE) 03 % Normal 1 1 1 +03% +03% oo
11 | RF ambient conditions-noise +3.0% Rectangular 3 1 1 +1.7% *1.7% o
12 | RF ambient conditions-reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% oc
13 | Probe positioner mechanical tolerance +33% Rectangular 3 1 1 +1.9% +1.9% oc
14 | Probe positioning with respect to phantom shell +6.7% Rectangular \3 1 1 +3.9% £3.9% o
15 | Max.SAR evaluation +4.0% Rectangular 3 1 1 3% +$23% oc
B | Test Sample Related
16 | Deviation of the experimental source +55% Normal 1 1 1 +5.5% +5.5% oc
17 | Dipole to liquid distance (10mm-+0.2mm,<2deg.) £2.0% Rectangular 3 1 1 +12% +1.2% oc
18 | Drift of output power (measured, <0.2dB) +2.5% Rectangular \3 1 1 +14% +14% o
C | Phantom and Setup
19 | Phantom uncertainty £2.0% Rectangular \3 1 1 +12% +1.2% oc
20 | Liquid conductivity (targef) (<5%) 450% | Recangular | 3 064 | 043 £18% +12% o
21 | Liquid conductivity (meas.) +3.0% Normal 1 0.64 043 +1.9% +1.3% oc
22 | Liquid permittivity (target) (<5%) +50% Rectangular \3 0.6 049 +1.7% +14% oc
23 | Liquid permitivity (meas.) 830% Normal 1 06 049 £1.8% +15% o
24 | Liquid Conductivity-temp.uncertainty (<2deg.C.) +52% Rectangular \3 0.78 0.71 +2.3% +2.1% 0
25 | Liquid Permittivity-temp.uncertainty (<2deg.C.) +0.8% | Reclangular | V3 023 | 026 +0.1 % £0.1% ©
Combined Standard Uncertainty +12.7% +124 %
Expanded Uncertainty (k=2) 054% 2438%

*. This measurement uncertainty budget is suggested by IEEE 1528, IEC 62209-2 and determined by Schmid & Partner Engineering AG (DASY 5 Uncertainty Budget).
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4)
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. :
: 34 0of 56
: August 21, 2013

Page
Issued date

FCCID

10028281S-A

: W2Z-01000005

Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-9:

Calibration certificate: Dipole (D5GHzV?2)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirssse 43, 8004 Zurich, Switzerland
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Certificats Mo: DSGHZV2-1070_Mar13

CALIBRATION CERTIFICATE

Qbjast DEGHzV2 - SN: 1070

Calibration procaduneds) QA CAL-22 w2

Calibration dabe: March 14, 2013
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Calibration procedure for dipole validation kits between 3-56 GHz
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)
Calibration Laboratory of imcher Kalibr

Schmid & Pariner
Engineering AG
Zsughaussirassa 43, 8004 Zurich, Switzerland

c Barvice suisse d'#alonnage
Servizio svizzero di tarstura
S swiss Cabration Servica

Acoredited by the Swiss Acoredialion Banvica (BA5) Accredilation No.: SCS 108
The Swiss Accreditation Service |5 ene ol the signatories ta the BA
Multilsteral Agre=ment for the recognition of calibration cerificabes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,2
M/A not applicabla or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62208-2, “Evaluation of Human Exposure to Radio Frequency Figlds from Handhald
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures™ Part 2: *Procaedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b} Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FOC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement G (Edition 01-01) to Bulletin 65

Additional Decumentation:
c) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Condifions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated In the certificate are valid at the frequency indicated,

«  Anifenna Parameters with TSL: The dipoke is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms arented
parallel to the body axis.

«  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Relurn Loss ensures low
reflected power. Mo uncertainty required.

» Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

*  SAA normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

+ S5AR for nominal TSL parameters: The measured TSL parameters are used to caleulate the
nominal SAR resull.

Tha repored uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a nomal distribution corresponds to a coverage
probability of approximataky 95%.
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
Measurement Conditions
DASY aystem configuration, &s far as no given on pags 1.
DASY Version DASYS VEZB.5
| Extrapolation Advanoed Extrapolatian ]
Phantom Mesidar Fiat Phantom V5.0 o
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resolution i, dy = 4.0 mm, dz = 1.4 mm Giradad Ratio = 1.4 (Z direction)
2200 MHz 1 MHZ
5300 MHz £ 1 MHz
Frequency 500 MHz = 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following paramaters ard caltulaliong wes applicd,
Temperature Permittivity Conductivity
Maminal Head TSL parameters 220°C 380 | 4,66 mhoim
Measured Head TSL parameters (220 =08 "C HAxE% 4,52 mhovm £ 8%
Head TSL temparature change during test 0.5 —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1cm” {1 g) of Head TSL Conditian
SAA measurad 100 mW input power T87 Wikg
5AR for neminal Head TSL paramelens nommalized wo 1W THB Wiky = 18,9 % (kn2)
SAR averaged over 10 om® (10 g) of Head TSL aondilion
SAR mepsuned | 100 oW iinput power 238 Wik
AR tor nominal Head TSL parameters norrrealized fo TW 2.5 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
Head TSL parameters at 5300 MHz
Thi Tollowing parameters and calculations were spolled,
Tamperature Permitlivity Conduchivity
Mominal Head TSL parameters 220G 5.9 4,76 mhiodim
Measured Head TSL parameters 22002 "G HIzE% 4,82 mha'm £ 8%
Head TSL temperature change during test = 05°C
SAR result with Head TSL at 5300 MHz
SAR averaged over 1cm” (1 g) of Head TSL Caondition
SAR messured 100 MWW iRpul power BLET Wikg
SAR for pominal Head TSL parametars normilized o 1W B1.8 W/ kg = 19.9 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL condition |
SAR measwned 100 MW input powaer 238 Wikg
| 5AR for nominal Head TSL parameters norralized o TW 235 Wikg = 18.5 % (k=2)
Head TSL parameters at 5500 MHz
The follewing paramalens and calculations wera applisd.
Temperature Pemmittivity Conductivity
Mominal Head TEL parameters 220°C 356 4,96 mhafm
Measured Head TSL parameters (220202 "C M0=6% 4.80 rohoim + 8 %
Head TSL temperature change during test =050 —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® {1 g) of Head TSL [ Candition
_S.l'\Fl messUred 100 W inpul power B.A2 Wikg
SAR for nominal Head TSL paramaters normalized lo 1W 84.3 Wikg £ 19.9 % (ka2
[san averaged over 10 cm® (10 g) of Head TSL condition ]
SAR massured 100 MW input power 242 Wikg
SAH for naminal Head TSL paramears J nommalized 1o 1W 23,9 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
Head TSL parameters at 5600 MHz
The following parameiers and calculaions were applied.
| Temnperature Pearmittivity Conductivity
Nominal Head TSL parameters ol ] 358 5.07 mhaim
Messured Head TSL parameters (220 =02)"C 330 +6% 451 mhoim = 6 %
Head TSL temperature change during test < 0.5 °C — -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR rmeasured 100 mW input powear 6.38 Wiag
EZAR for nominal Head TSL paramatars narmalized ta 14 025 Wikg = 18.8 % [k=2)
SAR averaged over 10 cm® (10 g) of Head TSL u::Hd'nj-:ln
SAR rmsasuned 100 miW input powar 238 Wikg
SAR for nominel Head TSL paramesters nommalized ke 1W 236 Wikg = 18.5 % (k=2)

Head TSL parameters at 5800 MHz

Thes fallowing parameters and calculations were apaolied.

Temperatura

Permittivity Conductivity
Nominal Head TSL parameters 20 353 5.27 mha'm
Measured Head TSL parameters (220 =02) "G IE 6% 5.11 mho'm £ 6 %
Head TSL temperature change during test | <05°C -— —-

SAR result with Head TSL at 5800 MHz
[ sAR averaged over 1 sm® {1 g} of Head TSL Cenditian

SAR messuned 100 MW inpul power TEIWR ]
5AR for nominal Head TSL parameters nonmalizad to 1W T7.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL ondifion
SAR measured 100 MW input power 2.25 Wikg
SAR for nominal Head TEL paameters narmalized o %W 22.2 Wikg = 18.5 %o (k=2)
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Calibration certificate: Dipole (D5GHzV2) (cont’d)
Body TSL parameters at 5200 MHz
The lolkveing parameters and cakulations were applisd.
Temperature Parmittivity Conductivity |
_Numinal Body TSL parameters 22070 480 5.30 mha'm
Measured Body TEL parameters {22.0+0.2) °C 47.026% | S5AZmhaimaB% |
Body TSL temperature change during test =050 - N
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 om® {1 g) of Bady TSL Condition
5AR measunad 100 MW ingut power 741 Wikyg
5AR for nominel Body TSL paramesers normalized fo 1W T3.5 Wik = 19,9 % (k=2)
EAR averaged ovar 10 em® (10 g) of Body TSL condition
SAR measurad 00 MW ingut powar 2008 Wikg
_SAFl for nomingl Body TSL parameters namnalized o TW 20,6 Wikg = 195 % (k=2)

Body TSL parameters at 5300 MHz

The following paramaters and calculations wene agplied

Temperature Permittivity Condustivity
_Nnmih:l Body TSL parameters 2z0°C 48.9 5.42 mhoim
Measured Body TSL parameters (220 % 0.2) *C 469 +6 % 5.55 mhoim = 8% 1
Body T5SL temperature change during test < L5 50 a—— | s
SAR result with Bedy TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measwad 100 MW input powar 785 Wikg

SAR for noming Body TSL parameters

normalized to 1W

T50 Wikg = 19,9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

cinditicn

SAR measwed

100 W input powar

2.12 Wikg

| SAR for nominai Body TSL parameters

rormalized o 1V

210 Wikg = 1808 % (k=2)
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Calibration certificate: Dipole (D5GHzV?2) (cont’d)
Body TSL parameters at 5500 MHz
The follewing parametars and calculstions wem applied.
| Temparature Permittivity Conductivity
Nominal Body TSL parameters 22000 48.6 568 mhoim ]
Measured Body TSL paramaters {22.0£02)°C 46,5 + 6% 5.80 mho'm 2 6 %
_Ebdi? T5L temperature changs during test =060 -—
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR messured 100 mW Input power T892 Wikg
SAR for nominal Body TSL paamelars nomalized to 1W TOE Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 100 mWW Input pawer 2.20 Wikg

SAR for nominal Body TSL pammelars

normelized 1o 1W

21.8 Wikg £ 19.5 % (k=2)

Body TSL parameters at 5600 MHz
The fellawing parametans and celculstions wene appiad,

Temperature Parmittivity Caonduotivity
| Nominal Body TSL parameters | 200G 4B.5 577 mhoim
Measurad Body TSL parameters (22.0203)"C 464 + 6 % 5.94 mhoim = 6 %
Body TSL temperalure change during test <050 - J—
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm' (1 g) of Bedy TSL Candtion
SAR measued 100 W nput powar 7.99 Wikg
SAR for nominal Body TSL paametens normalized o 1W T9.3 Wikig = 108.9 % (k=2) |
[ SAR averaged over 10 em® (10 g) of Body TSL condilion
| S5AR measunad 100 MW nput power 2.2 Wikg
| SAR for nominal Body TSL parameters nairmalized o TW 22.0 Wikg £ 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
Body TSL parameters at 5800 MHz
Thia following paramatens and caloulations were applied,
Temperatura | Permittivity Conductivity
| Mominal Body TSL paramelars 2o 482 £.00 rrhaim
Measured Body TSL parameters (220=02)°C 481 =6% B.2% mhom £ B %
Body T5L temperature change during test ] =050 ] -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Body TSL Contition 4
SAR measumed 100 Frid mpul pawer 7.39 \Wikg
SAR for nomingl Body TSL paramstens reorrnalized o 1A T3.3 Wikg 2 19.9 % (k=2) ]
EH averaged over 10 am® {10 g} of Body TSL condition
SAR maasured 100 MW iFplt power 2,05 Wikg
SAR for nominal Bady TSL paramatars narmiglized 1o 1W 20.3 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)
Appendix
Antenna Parameters with Head TSL at 5200 MHz
impedance, transfenmed 10 fead polrm S0.7L1- 125 |2
Rietum Loes -16.2dB
Antenna Parameters with Head TSL at 5300 MHz
Impadanca, 'I_ransfarmad to feed point 5180-B50
Raturn Loss - 23,56 dB
Antenna Parameters with Head TSL at 5500 MHz
Impedancs, tmns-‘-urrmuﬁu Fesred nr;ihl 482 0 -74 0
| Feturn Loss r -225d8
Antenna Parameters with Head TSL at 5600 MHz
Impadancs, transformad to feed paind EBE0-29KN
Riatum Loss - 19.4 0B '
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 53.9 0 - 4.8 i
Return Loss - 24 6 dB
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)

Antenna Parameters with Body TSL at 5200 MHz

Impedance, ranslarmed to feed poin

“@.80-124 0

Ratum Loss - 182 dB |
Antenna Parameters with Body TSL at 5300 MHz
I_Impanan-xl, transformed o feed poinl I 5130500
| Retum Loss | - 25.8 0B
Antenna Parameters with Body TSL at 5500 MHz
l brpedance, ranaformed o feed poim 49300 - 5.6 ji2
| Retum Loss -24.9 68 —1
Antenna Parameters with Body TSL at 5600 MHz
Impadance, fransiomead to feed point S5450-82(0 |
Aatum Loss -#.0de |
Antenna Parameters with Body TSL at 5800 MHz
Irmgedance, trensformed to faed point 6450 -25 K -|
Fatum Loes -26.2dB 1
General Antenna Parameters and Design
Electrical Dalay {one direction) 1,208 ns

After long tarm use wilh 100W rediated powar, enly a elight warming of the dipala near the leadpoint can ba messunad.

The dipale s made of standard semirigid coaxial ceble, The carter conducter of (e feedng Ine i directly connecled to the
secand arm of the dipole. Tha antenna is therelore shori-circuited for DC-signals. On some of the dipoles, small end caps
am addsd to the dipoie amms in order o imgrove matching when leaded acooeding to the pesition as explained in the
Messurement Condifions® paragraph. The SAR dala are not affected by this changs. The overmll dipoie length is still

aeeonding to the Standard.

Mo excasaive foroe must be applied 1o the dipole amms, because they might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

SPEAG

Manufastured by
Manutactured on

Saptamber 24, 2008
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)

DASYS Validation Report for Head TSL

Date: 13.03.2013
Test Laboratory: SPEAG, Zurich, Switzedand

DUT: Dipole 5GHz: Type: DSGH2V2; Serial: DSGHzVE - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz; o = 4.52 §/m; & = 34.4; p = 1000 kg/m® ,

Medium parameters used: f= 5300 MHz; o = 4.62 S/im; £ = 34.3; p = 1000 kg/m®

Medium parameters used: f= 5500 MHz; o = 4.8 $/m; g, = 34; p = 1000 kg/m” ,

Medium parameters used: = 5600 MHz; ¢ =4.91 S/m; g, = 33.9: p= 1000 chE;.l':ml .

Medium parameters nsed: f= 5800 MHz; o = 5.11 &/m; g, = 33.6; p = 1000 kg/m®

Phantom section; Flat Section

Measurement Standand; DASYS (TBEEMEC/ANST C63. 19-2007)

DASY 32 Configuration:

=  Probe: EX3DV4 - SN3503; ConvF{5.41, 541, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.17;
Calibrated: 28,12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28,12,2012, ConvF{4.81, 4.81, 4.831); Calibrated; 28.12.2012:

»  Sensor-Swiface: 1.4mm (Mechanical Surface Detection)

+  Electronics: DAE4 Snt01; Calibrated: 27.06.2012

+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Sedal: 1001
«  DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: du=4mm, dy=4mm, dz=1.4mm

Reference Walue = 64,581 Vim; Power Drift = <0.00 dB

Peak SAR {extrapolated) = 200 Wikg

SAR(L g) =797 Wikg: SAR(ID g) = 2.28 Wikg

Maximum value of SAR (measwred) = 18.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ) Cube 0: Measurermem grid: dx=4mm, dy=4mm, dr=14mm

Reference Value = 65.313 Vim; Power Driflt = 0.06 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = $.27 Wikg; SAR(10 g) = 2.38 Wikg

Maximum valoe of SAR (measured) = 19.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (Ex8x7)Cube 0: Measorement grid: di=dinm, dy=4mm, dz=14mm

Reference Walue = 65,127 Vim; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 33.9 Wikg

SAR( ) =8.52 Wikg: SAR(D g) = 242 Wikg

Maoximum value of SAR (messored) = 20,9 Wikg
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)

DASYS Validation Report for Body TSL

Date; 14.03.2013
Test Laboratory: SPEAG, Zorich, Switzerland

DUT: Dipole S5GHz; Type: DSGHZV2; Serial: DSGHEVE - SN: 1070

Communication System: CW; Frequency: 3200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Mediom parameters used: [ = 5200 MHz; o = 542 5/m; & = 47; p= 1000 k‘_p,n'mv' ,

Mediom parameters used: f= 5300 MHz, o = 5,55 S/m; £ = 46.9; p= 1000 kg-'m?' .

Medium parametess used: = 5500 MHz: o = 5.8 5/m; & = 46.5; p = 1000 kg/m® ,

Medium parameters nsed: [ = 5600 MHz; o = 5.94 Sim; & = 46.4; p = 1000 kefm” ,

Medium parameters nsed: f= 3800 MHz; o = 6,21 Sfim; & = 46.1; p = 1000 kgfm’®

Fhantom section: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANST C63.19-2007)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503: ConvE(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4,677 Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated; 28.12.2012, ConvF{4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012:

»  Scosor-Surface: 1.4mm (Mechanical Surface Detection)
» FElectronics: DAE4 Sna01; Calibrated: 27.06.2012
= Phantom: Flat Phantom 5.0 (back); Type: QDOOIPI0AA; Senial: 1002

+  DASYSZ 52.8.5(1039); SEMCAD X 14.6.8{7028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan,
dist=1.4mm (ExBx7)/Cube 0: Measurement grid: dasdmm, dy=4mm, dz=1 dmm

Reference Value = 59,030 Vim; Power Daft = 005 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR(1 g) = 741 Wikg; SAR(I0 &) = 2.08 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cabe (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,855 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR( £) = 7.56 Wikg; SAR(10 g) = 2.12 Wikp

Maximum value of SAR {measured) = 18,0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7Cabe 0: Measurement grid: dx=3mm, dy=4mm, de=1-4mm

Reference Walue = 58.871 ¥Wim; Power Drift = <0.01 dB

Peak SAR {extrapolmed) = 34.0 Wikg

SAR(L g) = 7.92 Wikg; SAR(10 g) = 2.2 Wikg

Maximum value of SAR {measured) = 19.4 Wikg
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2) (cont’d)

Appendix B: Additional Measurements

Upon customer request, additional antenna parameter measurements were done using customer
spacers, for Head and Body conditions. Results are summarized on the following pages.

Antenna Parameters with Head TSL at 5200 MHz

Mew SpeCer 0T 0-1250 -18.2 dB I
UL spacar #1 E1001-128 -84 dB
UL spacar #2 | 512 - 1200 - 16,6 d&
Antenna Parameters with Head TSL at 5300 MHz
[ Naw spacer |  swsa-ssin -235 48
UL specar #1 | 51.8040-63 0 - 238 dB |
UL spacer $2 | 52,041 - 6.0 | -24.1 dB
Antenna Parameters with Head TSL at 5500 MHz
| Mew spacar 49,20 -74 j0 | 228 dB
UL spacer #1 4080-T6]0 ', -224dB
UL spacer #2 son-70/ | -23.1 d8
Antenna Parameters with Head TSL at 5600 MHz
Mew spaser SHB0-B.8 [0 - 18.4 dB -|
UL spacer #1 BBTa-02)0 -19.8 dB
UL spacar #2 G560 -850 - 30.1 db |
Antenna Parameters with Head TSL at 5800 MHz
[ Naw spacer BAE G- 480 - 246 R
l'uL spacar #1 B4.80-47 |2 -24.4 B |
| UL spaner #2 s460-38j0 | -248d8
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Appendix 3-9:

Calibration certificate: Dipole (D5GHzV?2) (cont’d)

Antenna Parameters with Body TSL at 5200 MHz

MNew spacer 4860 -124 0 - 182 dB
UL spacer #1 4850 -124 =182 dB
UL spacer #2 501 2-123 - 183 dB
Antenna Parameters with Body TSL at 5300 MHz
New spacer 51.30- 50K - 26.8 48
UL spacer #1 1.4 60 - 5000 = 25,8 dg
UL spacer g2 H5a-4a80 = 28.2 d8
Antenna Parameters with Body TSL at 5500 MHz
Mew spater 49,311 - 5.8 )0 - 24.9 dB
| UL spacer #1 49,2 11 - 5.8 &2 - 24,8 dB
UL spacer #2 4450 -54 |0 -26.2dB
Antenna Parameters with Body TSL at 5600 MHz
New specer 5.50-820 - 21.0dB
LIL spacer #1 HMTOa-82K = 2.9 d8
_LIL spacar #2 B4B0-TA -21.24d3
Antenna Parameters with Body TSL at 5800 MHz
Mew spacar S450-25j0 - 26.2 dB
UL apacer #1 5d.d £ -2.2 0 - P85 dB
UL spacar §2 SAB-180 - 282 dB
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. :
: 56 0f 56 (End of Report)
: August 21, 2013

Page
Issued date

FCCID

10028281S-A

: W2Z-01000005

Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401





