HAC RF EMISSIONS REPORT

For
Mobile Phone
Model Number: NXL6C

FCC ID: COYI6CP

Report Number : WT138003383
Test Laboratory : Shenzhen Academy of Metrology and Quality
Inspection
National Digital Electronic Product Testing Center
Site Location . No.4 Tongfa Road, Xili Town, Nanshan District,
Shenzhen, Guangdong, China
Tel : 0086-755-86928965
Fax : 0086-755-86009898-31396

Web : www.smg.com.cn



Applicant
Address
Manufacturer

Address

EUT
Description
Model No
Trade mark

Serial No.

FCCID

Test Standards:

Test report declaration

JSR Limited

Room 8, 12/F, Lucida Industrial Building, No0.43-47 Wang
Lung Street, Tsuen Wan, NT, Hong Kong.

Shenzhen JSR Technology Co., LTD.

2-3F,E building, Yu Jianfeng science and industry park,
Huafan road, Tongheng community, Dalang, Baoan district,
Shenzhen city, Guangdong

Mobile Phone

NXL6C

innos

COYI6CP

FCC 47 CFR §20.19 ANSI C63.19-2007

The EUT described above is tested by Shenzhen Academy of Metrology and Quality
Inspection EMC Laboratory to determine the maximum emissions from the EUT.
Shenzhen Academy of Metrology and Quality Inspection EMC Laboratory is assumed full
responsibility for the accuracy of the test results. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance
with the procedures given in ANSI C63.19- 2007 and the EUT tested as described in this
report is in compliance with recommendations and guidelines per FCC 47 CFR §20.19.

The test report is valid for above tested sample only and shall not be reproduced in part
without written approval of the laboratory.

Project
Engineer:

Checked by:

Approved by:

A B

Date: Nov.4,2013

(Wu Feiyun)

% &/

Date: Nov.4,2013

(Chen QiChun)

HA

Date: Nov.4,2013

(Lin Bin)

Report No.:WT138003383

Page 2 of 106




TABLE OF CONTENTS

TEST REPORT DECLARATION. .. .ottt sttt 2
1. TEST RESULTS SUMMARY ...t 4
2. GENERAL INFORMATION........coiiiiiice e 5
2.1, Report iNfOrmMatioN. ..o s 5
2.2. Laboratory Accreditation and Relationship to Customer ............cccccocoviiiiiiienee, 5
2.3.  Measurement UNCErtainty.........cccooiiiiiiiiiiecic e 6
3. PRODUCT DESCRIPTION ..ot 8
3.1, EUT DESCIIPLION ..ottt sttt snaeste e eneenneas 8
3.2. Related Submittal(s) / Grant (S) .......ccccuiriiiiiiiir e 8
3.3.  Operating Condition Of EUT ..ot 8
3.4, TeSt CONAIIONS ..o 9
3.5, SPECIAI ACCESSOIIES ... .iiuiiiiieieeie ettt sttt reentesreesreenaeaneennens 9
3.6.  Equipment ModifiCatioNS ..........ccooieiiiieiiee e 9
4. TEST EQUIPMENT USED ..ot e 10
5. VALIDATION. ...tttk bbbttt ettt benes 11
5.1.  Test Standard and Limit.........cccoooiiiiiiiiii e 11
5.2, TeSEPIrOCEAUIE .....ceoiiiiiiiee e 11
5.3.  Validation ReSUI ..o 12
6. PROBE MODULATION FACTOR (PMF) ..ot 13
6.1. Test Standard and Limit.........cccooiiiiiiiii e 13
6.2,  TEeSEPIrOCEAUIE .....ouiiiiiiiee e 13
6.3. PMF Measurement RESUILS ... 14
7. HAC RF EMISSIONS TEST RESULT ..o 15
7.1, Test Standard and Limit.........cccooiiiiiiiiiii e 15
7.2, TESEPIOCEAUIE .....ouiiiiiiicee e 15
7.3, TESERESUIL ... e 16
APPENDIX 1 TEST PLOTS ...ttt ettt 18
APPENDIX 2 VALIDATION PLOTS ...ttt 43
APPENDIX 3 RELEVANT CALIBRATION.........ooiiiiiiitree e 51

Report No.:.WT138003383 Page 3 of 106




1. TEST RESULTS SUMMARY

Table 1 Test Results Summary

Maximum E/H-Field Emissions

Max. E-Field Part 22 - Cellular band 86.338 V/m (M4) _CDMA 850
Emissions Part 24 - PCS band 28.354 V/m (M4) CDMA 1900
Max. H-Field Part 22 - Cellular band 0.092 A/m (M4)_CDMA 850
Emissions Part 24 - PCS band 0.024 A/m (M4) CDMA 1900
Hearing Aid M4

Near-Field Category:

Remark: “ N/A” means “ Not applicable.”

The tests documented in this report were performed in accordance with ANSI
C63.19-2007 Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids and FCC KDB 285076 D01 HAC
Guidance v02r01
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2. GENERAL INFORMATION

2.1.Report information

2.1.1.This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to indicate
or imply that they are application to the similar items. In addition, such results must
not be used to indicate or imply that SMQ approves recommends or endorses the
manufacture, supplier or use of such product/equipment, or that SMQ in any way

guarantees the later performance of the product/equipment.

2.1.2.The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name, model

number, origin of manufacture or any information supplied.

2.1.3.Additional copies of the report are available to the Applicant at an additional fee. No
third part can obtain a copy of this report through SMQ, unless the applicant has

authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center), in
their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory is

accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards and
EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606(semi

anechoic chamber).
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The Laboratory is listed in Voluntary Control Council for Interference by Information
Technology Equipment (VCCI), and the registration number are R-1974(open area
R-1966(semi

measurement)

test site) anechoic chamber),C-2117(mains ports conducted

interference and T-180(telecommunication ports conducted

interference measurement).

The Laboratory is registered to perform emission tests with Industry Canada (IC), and
the registration number is 11177A-1 11177A-2.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E2024086Z202.

2.3.Measurement Uncertainty

Contribution |Data Data Type | Probability Weight Std.
(dB) Distribution Uncertainty
(dB)
Measurement
RF Reflection .75 Spec rectangular 0.58 0.435
Positioning .5 Accy rectangular 0.58 0.87
Accuracy
System 1.4 Spec rectangular 1 1.4
Repeatability
Probe
Probe 1.3 Spec rectangular 0.58 0.754
Calibration
(Conversion
factor)
Field Probe 0.3 Spec rectangular 0.58 0.174
Isotropy
Probe Cable 0.3 Spec rectangular 0.58 0.174
Placement
DUT
DUT 0.5 Standard normal 1 0.5
Repeatability Deviation
Combined normal 1 4.3
Standard
Uncertainty
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Expanded
Uncertainty
(coverage
factor =2)

U

normal

(k=2)
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3. PRODUCT DESCRIPTION

3.1.EUT Description

Description
Manufacturer

Model Number

: Mobile Phone

. NXL6C

. Shenzhen JSR Technology Co., LTD.

Mode(s) of Transmitting Supports C63.19 Reduced
Operation Frequency Simultaneous Tested | Power 20.19 (c)
CDMA 800 824.70 — 848.31 MHz Wi-Fi, Bluetooth Yes N/A
CDMA 1900 1851.20 — 1908.75 MHz | Wi-Fi, Bluetooth Yes N/A
Wi-Fi
802.11b/g/n 2412.0 - 2462.0 MHz CDMA, Bluetooth No N/A
Bluetooth 2402.0 — 2480.0 MHz CDMA, Wi-Fi No N/A

Remark: No Bluetooth profile exists in this phone that will allow a Bluetooth link

while in a cellular call that passes audio to the earpiece. If the user had Bluetooth

enabled and a link established, they could not be listening to the phone through the

earpiece.

Wi-Fi capability is included in this phone without measurements for hearing aid

compatibility based on the interim ruling by the FCC according to paragraph 37 of
the Federal Register, Volume 3, Number 89, as of May 7, 2008. Users shall be

informed of this via the product user guide per the same FCC ruling.

3.2.Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: COYI6CP, filing to comply with
Section 20.19.

3.3.0Operating Condition of EUT

The transmitter has a maximum peak conducted output power of Basic rate GFSK
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rate GFSK modulation and EDR mode 8DPSK modulation.

3.4.Test Conditions

Date of test : Oct 31-Nov 1, 2013
Date of EUT Receive : Oct 12, 2013
Temperature: 23-24 °C

Relative Humidity: 53-56%

3.5.Special Accessories

Not available for this EUT intended for grant.

3.6.Equipment Modifications

Not available for this EUT intended for grant.
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4. TEST EQUIPMENT USED

Table 2 Test Equipment

Equipment Manufacture Model No. Serial Last Cal. Cal.
r Interval
E-Field Probe APREL EO020H 420-00106 |07-May-2013 1 year
APREL HAC ADC APREL ALS-HAC-ADC HAC"?DC'O 15-Aug-2013 | 1 year
H-Field Probe APREL HO040 400-00108 |[15-Aug-2013 1 year
835 MHz Dipole APREL ALS-D-835-S-2H 185-00576 [15-Aug-2013 1 year
1880 MHz Dipole APREL ALS-D-1900-S-H 215-00725 |15-Aug-2013 1 year
Signal Generator R&S SMV03 100356 19-Feb-2013 1 year
Amplifier Mini Circuit ZHL-42W N/A N/A N/A
3 dB Attenuator Agilent 8491A MY39266348 N/A N/A
Directional Coupler Agilent 778D MY48220198 N/A N/A
Power Meter R&S NRVD 100041 26-Jun-2013 1 year
Power Sensor R&S URV5-72 100012 26-Jun-2013 1 year
Power Sensor R&S URV5-Z2 100013 26-Jun-2013 1 year
Spectrum Analyzer R&S FSL 100611 15-May-2013 1 year
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5. VALIDATION

5.1.Test Standard and Limit

Validations were performed to verify that measured E-field and H-field values are
within £25% from the target reference values provided by the manufacturer. Per
Section 4.3.2.1 of the C63.19 standard, “ Values within £25% are acceptable, of

which 12% is deviation and 13% is measurement uncertainty” .

5.2.Test Procedure

Validations of the HAC test system were performed using the measurement
equipment listed in Section 4. All validations occur in free space using the HAC test
arch. The maximum E-field or H-field were evaluated and compared to the target
values provided by APREL. Validations were performed at 835 MHz and/or 1880
MHz.

Power Meter

| |

Power Power
Sensor Sensor

Dual-Directional
Coupler

Signal
Generator

Amplifier

Power Supply

Figure 1: Setup for Validation measurements
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5.3.Validation Result

F = -
(MH2) Protocol Input Power E-Field Results | Target for Dipole % Deviation
(mW) (V/m) (V/m)
835 Cw 100 181.422 185.9 -2.41%
1880 Cw 100 155.214 156.2 -0.63%
F
(MHz) = ; -
Protocol Input Power H-Field Results | Target for Dipole % Deviation
(mw) (A/m) (A/m)
835 Cw 100 0.489 0.469 4.26%
1880 CwW 100 0.386 0.443 -12.87%
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6. PROBE MODULATION FACTOR (PMF)

6.1.Test Standard and Limit

The HAC Standard requires measurement of the peak envelope E- and H-fields of
the wireless device (WD). Para. 4.2.2.1, and C.3.1 of the standard describes the
Probe Modulation Response Factor that shall be applied to convert the probe reading

to Peak Envelope Field.

6.2.Test Procedure

According to APREL application note, RF Field Probe Modulation Response was
measured with the field probe and associated measurement equipment. The PMF

was measured using a signal generator as follows:

1. Connect a dipole with a CW signal at the intended measured frequency.

2. Fix the probe at a set location relative to the dipole, typically located at the field
reference point.

3. Run a normal measurement scan of the CW signal, record the maximum field
strength.

4. Adjust the Signal generator output to similar as the intended wireless device with
same peak level of CW signal.

5. Manually Adjust the Mod. Factor value in test software MiniHAC, and run the
measurement scan again, until a Mod. Factor value that can get a same field strength
level comparing to the CW signal.

6. The Mod. Factor value is then used for measurements on EUT with the
modulation type.
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Signal
Generator

Spectrum

Analyzer
Power Meter
Power Power
Sensor Sensor 10d8

Dual-Directional Power

Amplifier Coupler Splitter

Power Supply

Figure 2: Setup for PMF measurements

6.3.PMF Measurement Results

E-Field H-Field
¢ Probe Probe
(MH2) Protocol E-Field H-Field
Modulation Factor dB Modulation Factor dB
835 CDMA 0.0 0.0
1880 CDMA 0.17 0.0
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7. HAC RF EMISSIONS TEST RESULT

7.1.Test Standard and Limit

7.1.1.Test Standard
ANSI C63.19-2007
7.1.2.Test Limit

DUT Emissions Limits
(AWF = 0)
f <960 MHz
Rating E-Field
M3 199.5 —354.8 V/m
M4 <199.5V/m

DUT Emissions Limits
(AWF = 0)
f > 960 MHz
Rating E-Field
M3 63.1-112.2V/m
M4 <63.1V/m

7.2.Test Procedure

1. Confirm proper operation of the field probe, probe measurement system and
other instrumentation and the positioning system.

2. Position the WD in its intended test position.

3. Configure the WD normal operation for maximum rated RF output power, at the
desired channel and other operating parameters, (e.g. test mode) as intended for

the test.
4. The center sub-grid shall be centered on the center of the WD output (acoustic or
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T-coil output), as appropriate. Locate the field probe at the initial test position in the
5 x 5 cm grid, which is contained in the measurement plane

5. Record the reading.

6. Scan the entire 5 x 5 cm region in equally spaced increments and record the
reading at each measurement point. The distance between measurement points
shall be sufficient to assure the identification of the peak reading.

7. ldentify the five contiguous sub-grids around the center sub-grid with the lowest
maximum strength readings. Thus the 6 areas to be used to determine the WD’ s
peak emissions are identified and outlined for the final manual scan. Please note
that a maximum of five blocks can be excluded for both E- and H-field
measurements for the WD output being measured. State another way, the center
sub-grid and 3 other must be common to both the E- and H-field measurements.

8. Identify the highest field reading within the non-excluded sub-grids identified in
step 7.

9. Convert the highest field reading within identified in step 8 to peak V/m or A/m, as
appropriate.

10. Repeat steps 1-10 for both the E- and H-field measurements.

11. Compare this reading to the categories in ANSI-C63.19 and record the resulting
category. The lowest category number listed in ANSI-C63.19 obtained in step 10 for
either E or H field determines the M category for the audio coupling mode

assessment. Record the WD category rating.

7.3.Test Result
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E-Field Emission

Channel Peak Field M Rating

V/m
800CDMA 1013 67.542 M4
S0O55 384 86.338 M4
777 83.552 M4
1900CDMA 25 28.354 M4
S0O55 600 10.025 M4
1175 9.922 M4

H-Field Emission

Channel Peak Field M Rating
A/m
800CDMA 1013 0.092 M4
SO55 384 0.093 M4
777 0.082 M4
1900CDMA 25 0.024 M4
SO55 600 0.024 M4
1175 0.024 M4
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APPENDIX 1 TEST PLOTS
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

31-0Oct-2013, 15:07:36

innosé6c

1

835.00 MHz
Non-GSM
Low

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
15-Aug-2013
835 MHz
1
0 dB
1.15 1.15 1.15
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
67.542 V/m
36.591 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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#1

59.600

¥2

60.359

4

BE6.755

#7

58.816

70.94

£9.78
6Y.46

£3.98
£0.50
57.02
53.54
50.06
46.58
4310
39.62
36.14
32.66
2918
258.70

Yim

HAC E-Field

2D Plot

¥3

56.119

% Axis (mm)
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

31-0ct-2013, 15:19:09

innosé6c

1

835.00 MHz
Non-GSM
Low

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
07-May-2013
835 MHz
1
0 dB
1.15 1.15 1.15
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
86.338 V/m
38.724 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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#1

¥6.118

¥2

72552

4

86.338

#7

73195

87.549

86.18
83.36

7913
74.80
TO6T
Gh.44
62.21
57.98
53.74
49.52
45.29
41.06
36.83
32.60

Yim

HAC E-Field

2D Plot

¥3

70700
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

31-0ct-2013, 15:25:46

innosé6c

1

835.00 MHz
Non-GSM
High

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
07-May-2013
835 MHz
1
0 dB
1.15 1.15 1.15
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
83.552 V/m
38.439 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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#1

74635

¥2

7397

4

83.5562

#7

73674

2.3

8Y.42
84.64

80.47
TH.30
7213
6Y.96
£3.79
59.62
5645
51.28
4711
42.94
sy
34.60

Yim

HAC E-Field

2D Plot

¥3

¥0.572
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

31-0Oct-2013, 15:43:28

innosé6c

1

1880.00 MHz
Non-GSM

Low

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
07-May-2013
835 MHz
1.02
0.17 dB
1.15 1.15 1.15
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
28.354 V/m
29.052 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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34.25

33.60
32.30

30.35
28.40
26.45
24.50
22.55
20.60
18.65
16.70
14.74
12.80
10.85

8.80

24 862 23.296 28.354
#7 #8 #9
23.200 16.270 23.369
Yim
HAC E-Field
2D Plot
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

01-Nov-2013, 08:12:22

innosé6c

1

1880.00 MHz
Non-GSM

Mid

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
07-May-2013
835 MHz
1.02
0.17 dB
1.15 1.15 1.15
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
10.025 V/m
20.021 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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10.02
10.00
0.06
692
b.es
9.84
9.80
9.76
89.72
9.68
064
8.60
0.56
652
048
9.44
9.40

9.815 10.025 9. 838
#7 #8 #9
9.870 9.836 9.905
Yim
HAC E-Field
2D Plot
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

01-Nov-2013, 09:16:57

innosé6c

1

1880.00 MHz
Non-GSM
High

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020

07-May-2013

835 MHz

1.02

0.17 dB

1.15 1.15 1.15
: 95 mv
1.56 mm

10 mm
11x11x1

9.922 V/m
19.932 db(V/m)
ANSI c63.19 2007
M4

uv/ (V/m)2

Measurement x=5mm, y=5mm,

Contiguous sub-grids shaded red are excluded.

z=10mm
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#1

9.870

¥2 ¥3

9.922 9.922

4

9.836

#5 #6

9.905 9.836

0.06

692
9.88
9.84
§.80
9.76
8972
068
9.64
9.60
0.56
9.52
9.43
044
9.40

% Axis (mm)

Yim

HAC E-Field

2D Plot

Report No.:WT138003383

Page 30 of 106




HAC Test Report

Test Data
Test Date : 01-Nov-2013, 10:08:23

Device Data

Device Name : innos6c
Device Serial No. : 1

Device Frequency : 835.00 MHz
Device Mode : Non-GSM
Device Channel : Low

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 835 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 140.00 140.00 140.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.092 A/m

dB (Peak) : -20.699 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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#1

0.089

¥2

0.08¥

4

0.087

5

0.092

7

0.077

¥8

0.079

0.0923
0.0296
0.0832
0.0765
0.0704
0.0640
0.0576
0.0512
0.0448
0.0384
0.0320
0.0256
0.0192
0.0128
0.0064
0.000a

Afm

HAC

2D Plot

H-Field

17

a4

a1

—

-17
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HAC Test Report

Test Data
Test Date : 01-Nov-2013, 10:19:44

Device Data

Device Name : innos6c
Device Serial No. : 1

Device Frequency : 835.00 MHz
Device Mode : Non-GSM
Device Channel : Mid

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 835 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 140.00 140.00 140.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.093 A/m

dB (Peak) : -20.593 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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HAC Test Report

Test Data
Test Date : 01-Nov-2013, 10:24:56

Device Data

Device Name : innosé6c
Device Serial No. =: 1

Device Frequency : 835.00 MHz
Device Mode : Non-GSM
Device Channel : High

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 835 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 140.00 140.00 140.00 nv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.082 A/m

dB (Peak) : -21.676 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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HAC Test Report

Test Data
Test Date : 01-Nov-2013, 09:48:406

Device Data

Device Name : innos6c
Device Serial No. : 1

Device Frequency : 1880.00 MHz
Device Mode : Non-GSM
Device Channel : Low

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 1880 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 2985.00 2985.00 2985.00 nv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.024 A/m

dB (Peak) : —-32.265 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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HAC Test Report

Test Data
Test Date : 01-Nov-2013, 09:56:02

Device Data

Device Name : innos6c
Device Serial No. : 1

Device Frequency : 1880.00 MHz
Device Mode : Non-GSM
Device Channel : Mid

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 1880 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 2985.00 2985.00 2985.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.024 A/m

dB (Peak) : —32.435 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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HAC Test Report

Test Data
Test Date : 01-Nov-2013, 10:02:28

Device Data

Device Name : innosé6c
Device Serial No. =: 1

Device Frequency : 1880.00 MHz
Device Mode : Non-GSM
Device Channel : High

Probe Serial No. : 400-108 MOD
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 01-Nov-2013
Probe Frequency : 1880 MHz

Probe Duty Cycle : 1.0
Probe Mod. Factor : 0.0 dB
Probe Sensitivity : 2985.00 2985.00 2985.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 18x18x1 : Measurement x=3mm, y=3mm, z=10mm
H-Field (Peak) : 0.024 A/m

dB (Peak) : —32.435 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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APPENDIX 2 VALIDATION PLOTS
HAC Test Report

Test Data
Test Date : 31-0ct-2013, 15:20:27

Device Data

Device Name : 835 MHz dipole
Device Serial No. : ALS-835-D
Device Frequency : 835.00 MHz
Device Mode : Non-GSM

Device Channel : High

Probe Serial No. : 420-106_Cw
Probe Name : ALS-E-Field
Probe Type : E-Field Triangle
Probe Model : E-020

Date Calibrated : 07-May-2013
Probe Frequency : 835 MHz

Probe Duty Cycle HE

Probe Mod. Factor : 0 dB

Probe Sensitivity =: 1.15 1.15 1.15 v/ (V/m)?
Compression Point : 95 mV

Offset : 1.56 mm

Probe Height : 10 mm

Scan Size : 11x11x1 : Measurement x=bmm, y=bmm,
E-Field (Peak) : 181.422 V/m

dB (Peak) : 41.686 db(V/m)
Standard : ANSI ¢63.19 2007
Category : M3

Contiguous sub-grids shaded red are excluded.

z=15mm
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Test Data
Test Date

Device Data
Device Name
Device Serial No.
Device Frequency
Device Mode
Device Channel

Probe Serial No.
Probe Name

Probe Type

Probe Model

Date Calibrated
Probe Frequency
Probe Duty Cycle
Probe Mod. Factor
Probe Sensitivity
Compression Point
Offset

Probe Height

Scan Size

E-Field (Peak)

dB (Peak)
Standard

Category

HAC Test Report

31-0ct-2013, 16:23:50

1880 MHz dipole
ALS-1880-D
1800.00 MHz

Non-GSM
High

420-106_CwW
ALS-E-Field
E-Field Triangle
E-020
07-May-2011
1880 MHz
1
0 dB
1.25 1.25 1.25
: 95 mv
1.56 mm
10 mm
11x11x1 Measurement x=5mm,
95.214 V/m
39.574 db(V/m)
ANSI c63.19 2011
M2

uv/ (V/m)2

y=5mm,

Contiguous sub-grids shaded red are excluded.

z=15mm
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HAC Test Report

Test Data
Test Date : 31-0ct-2013, 15:07:03

Device Data

Device Name : 835 MHz dipole
Device Serial No. : ALS-835-D
Device Frequency : 835.00 MHz
Device Mode : Non-GSM

Device Channel : High

Probe Serial No. : 400-108 CW
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 05-Jul-2013
Probe Frequency : 835 MHz

Probe Duty Cycle : 1
Probe Mod. Factor : 0 dB
Probe Sensitivity : 140.00 140.00 140.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 11x11x1 : Measurement x=5mm, y=5mm, z=10mm
H-Field (Peak) : 0.489 A/m

dB (Peak) : —6.220 db(A/m)

Standard : ANSI c63.19 2007

Category : M4

Contiguous sub-grids shaded red are excluded.
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HAC Test Report

Test Data
Test Date : 31-0ct-2013, 16:57:00

Device Data

Device Name : 1880 MHz dipole
Device Serial No. : ALS-1880-D
Device Frequency : 1800.00 MHz
Device Mode : Non-GSM

Device Channel : High

Probe Serial No. : 400-108 CW
Probe Name : ALS-H-Field
Probe Type : H-Field Isotropic
Probe Model : H-040

Date Calibrated : 05-Jul-2013
Probe Frequency : 1880 MHz

Probe Duty Cycle : 1
Probe Mod. Factor : 0 dB
Probe Sensitivity : 2985.00 2985.00 2985.00 mv/ (A/m)?

Compression Point : 75 mV

Offset : 3.5 mm

Probe Height : 10 mm

Scan Size : 11x11x1 : Measurement x=5mm, y=5mm, z=10mm
H-Field (Peak) : 0.386 A/m

dB (Peak) : —-8.275 db(A/m)

Standard : ANSI c63.19 2007

Category : M2

Contiguous sub-grids shaded red are excluded.
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APPENDIX 3 RELEVANT CALIBRATION
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NCL CALIBRATION LABORATORIES

Calibration 1522
CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibraled in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.

HAC Validation Dipole

Manufacturer: APREL Laborstories
Part number: ALS-D-835-S-2-H
Frequency: 835 MHz
Serial No: 185-00576

Cuslomer: APREL LABORATORIES

Calibrated: 15 August 2013
Released on: 15 August 2013

This Calibration Certificate Is kmpmplTa ‘()ﬁ*s Adﬁcmpanled wilh the Calitwation Resulls Summary

e T \A n

A\
300 Terry Fox Drive, Sute 102 Oivision of APREL
Kanala, Oetario TEL: (613) 435-8300
CANADA KIK 34 FAX: (613) 435-8308
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NCL Calibration Laboratories
Division of APREL Laboratories,

Conditions
Dipole 185-00573 was re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21°C +/-0.5°C

Calibration Results Summary

This dipole has been found to comply with the calibration requirements detalled in
the “Experimental Investigation into the Frequency Response for the APREL
Laboratories IEEE C63.18 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2007/8 version]".

Electrical Results
Frequency: 835 MHz

SWR: 1.685U
Return Loss: -12.796 dB
Impedance: 31.742Q

Dipole Complies: 790 to 850 MHz

We the undersigned attest that to the best of our knowledge the calibration of this
device has been accurately conducted and that all information contained within this
report has been revie' for accuracy.

Stuart Nlcol\‘

/ = e,
& A [ ——

C. Teodorian

This page has been reviewed for content and attested o by signalure within this document
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NCL Calibration Laboratories
Division of APREL Laboratories,

Introduction

The results contained within this calibration report are for HAC Validation Dipole
185-00576. The calibration routine consisted of a two step process. Step 1 involves
a mechanical verification and inspection to ensure that the dipole meets the
manufacturing tolerances. Step 2 involves a complete electrical calibration of the

HAC validation dipole conducted within an ambient controlled environment, where
the SWR, Impedance, and Return Loss are fully assessed.

References

Experimental Investigation into the Frequency Response for the APREL
Laboratories |IEEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2006 version]

C63.19 American National Standard for Methods of Measurement of Compatibility
between Wireless Communications Devices and Hearing Aids 2007/8

Conditions

Dipole 185-00576 was used.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C

This page has been reviewed for content and allested to by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Electrical Calibration

Test Result
S11 RIL -12.796 dB
~_SWR 1.595 U
Impedance 31.742Q

Calibration Summary

This dipole has been found to comply with the calibration requirements detailed In
the "Experimental Investigation into the Frequency Response for the APREL
Laboratories |IEEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air

[2007/8 version]'.

This page has been reviewed for content and attested to by signature within this document.
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NCL Calibration Laboratories
Division of APREL Laboratories.

Target E-Field Measured:

The E-Field measured with probe Serial Number: E-020-H-420-00102 has been
normalized to meet the target values within the standard C63.19 2007/8 to within
10%.

v —_—rr—r - —————

: Y o~ - —
M 21 31 41 61 &Y 71 81 OF 101 199 12§ 430 141 1561 969 70 531 191 200 210 221 231 20 267 2
Dintance slong Dipols feem) 1310 Canter

| m3SABYr FFM = RO8SMM EFMNcld = 1080MI EFMIstd |

L

Target E-Field C63.19 2007: 265.9 Vim
Measured E-Field @ 10mm: 263 V/m
Delta E-Field: 2.9 Vim
Deviation from Target: 1%

Target E-Field @ 15mm: 172.68 V/m

This page has been reviewed for content and attested to by signature within this document,
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NCL Calibration Laboratories
Division of APREL Laboratories,

Target H-Field Measured:

The H-Field measured with probe Serial Number: H-030-400-00104 has been
normalized to meet the target values within the standard C63.19 2006 to within 10%.

- - - - ——e— v - - v v v -

S1 681 7% 81 9F 101 131 121 131 1A 151 169 7Y 181 191 200 201 221 231 247 291 26

— —————v
1M 2 3 4
Distance along Dipols (mm) 139mes corter

BNz IOl —— 008 6MHz MPDIctol  —— 1880MMz HFOIISE |

Target H-Field C63.19 2007: 0.673 A/m
Measured H-Field @ 10mm: 0.671 Alm

Delta H-Fleld: 0.002 A/m
Deviation from Target: <1%
Target H-Fleld @ 15mm: 0.480A/m

This page has been reviewed for conlent and allested o by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories,

Results (Graphical Plots)

The following graphs and plots are the resuits as displayed on the Vector Network

Analyzer.
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This page has been reviewed for content and alttested to by signature within this document
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NCIL. Calibration Laboratories
Division of APREL Laboratorics,

Standing Wave Ratio

S11 FORHARD REFLECTION
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This page has been reviewed for conlent and attested to by signature within this document
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NCL Calibration Laboratories
Division of APREL Laboratories.

Smith Chart Dipole Impedance
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This page has been reviewed for content and allested to by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories,

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number and
current calibration status are listed and located on the main APREL server

R:ANCL\Calibration Equipment\instrument List.

This page has been reviewed for content and allested to by signature within this document.
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NCL CALIBRATION LABORATORIES

Calibration File No: 1521

CERTIFICATE OF CALIBRATION

It Is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procadures and using transfer standards traceable to NRC/NIST,

HAC Validation Dipole

Manufaclurer: APREL Laboralories
Part number: ALS-D-1900-S-H
Frequency: 1880 MHz
Serial No: 215-00725

Cuslomer: Schmidt

Calibrated: 15" August 2013
Released on: 15" August 2013

Released By: %\m\\v\/ |

This Calibration Cedlificate Is lmomplTo Ms Atﬂommlod wilh the Calibration Resulls Summary

A\
303 Terry Fox Drive, Sulte 102 Divislon of APREL
Kanata, Onlario TEL: (613) 4258300
CANADA K2K 3J1 FAX: (613) 4358308
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NCL Calibration Laboratories
Division of APREL Laboratories.

Conditions
Dipole 215-00725 was a re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21°C 4/-0.5°C

Calibration Results Summary

This dipole has been found to comply with the calibration requirements detailed in
the “Experimental Investigation into the Frequency Response for the APREL
Laboratories IEEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
{2007/8 version]".

Electrical Results
Frequency: 1880MHz

SWR: 1.595U
Return Loss: -12.796 dB
Impedance: 31.742 Q

Dipole Complies: 1745 to 1935MHz

We the undersigned attest that to the best of our knowledge the calibration of this
device has been accurately conducted and that all information contained within this

~r

Stuart Nlcol‘

Z ’/‘7—-‘««___

C. Teodorian

This page has been reviewed for content and altested to by signature within this document,
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

The results contained within this calibration report are for HAC Validation Dipole
215-00725. The calibration routine consisted of a two step process. Step 1 involves
a mechanical verification and inspection to ensure that the dipole meets the
manufacturing tolerances. Step 2 involves a complete electrical calibration of the
HAC validation dipole conducted within an ambient controlled environment, where
the SWR, Impedance, and Return Loss are fully assessed.

References
Experimental Investigation into the Frequency Response for the APREL
Laboratories |EEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2007 version]

C63.19 American National Standard for Methods of Measurement of Compatibility
between Wireless Communications Devices and Hearing Aids 2007/8 version

Conditions

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C

This page has been reviewed for content and attested to by signalure within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Electrical Calibration

Test Result
S11 RIL -12.796 dB
SWR 1.595U
Impedance 31.7420Q

Calibration Summary

This dipole has been found to comply with the calibration requirements detailed in
the “Experimental Investigation into the Frequency Response for the APREL
Laboratories IEEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air

[2007/8 version]",

This page has been reviewed for content and allesied to by signature within this document,
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NCL Calibration Laboratories
Division of APREL Laboratories,

Target E-Field Measured:

The E-Field measured with probe Serial Number: E-020-H-420-00102 has been
normalized to meet the target values within the standard C63.19 2007/8 to within
10%.

v~ or v T —r — v r v —r— ' ' "~ ' '
1M 21 3 41 51 &1 71 81 90 101 111 921 131 141 151 181 171 881 191 201 211 220 21 281 361 2
Distance along Digale [men) 131mm Center

[—ommuermad  —sasmabi Erbie  — 1880Mik EFANt |

Target E-Field C63.19 2007: 211 Vim
Measured E-Field @ 10mm: 209 Vim

Delta E-Fleld: 3V/im
Deviation from Target: <2%
Target E-Field @ 15mm: 139.51 Vim

This page has been reviewed for content and altesled to by signalure within this document.
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NCL Calibration Laboratories
Division of APREL Laboratories,

Target H-Field Measured:

The H-Field measured with probe Serial Number: H-030-400-00104 has been
normalized to meet the target values within the standard C63.19 2007/8 to within
10%.

— ' v v v v v v v v v v v ' v v v v ' ' " PE—
M 23 N & 51 61 71 81 9 108 111 121 131 141 951 16 171 181 191 200 219 221 231 M4t 251 26
Distance along Dipole [mm) 13%mm conter

[ ——EasMHzHFDOW 030 SN HFDIotw —— 1680NHe HFDRW |

Target H-Fleld C63.19 2007:  0.645 A/m
Measured H-Field @ 10mm:  0.638 A/m

Delta H-Field: 0.008 A/m
Deviation from Target: <2%
Target H-Field @ 15mm: 0.474 Aim

This page has been reviewed for conlent and allested o by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Results (Graphical Plots)

The following graphs and plots are the results as displayed on the Vector Network
Analyzer.
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Division of APREL Laboratories,

Standing Wave Ratio
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NCL Calibration Laboratories
Division of APREL Laboratories,

Smith Chart Dipole Impedance
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NCL Calibration Laboratories

Division of APREL Laboratories.

Test Equipment

The test equipment used during Calibration, manufacturer, model number and,
current calibration status are listed and located on the main APREL server

R:ANCL\Calibration Equipmentilnstrument List.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-1516

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using lransfer standards traceable to NRC/NIST.

Equipment: Miniature Isotroplc RF Probe 835 MHz
Manufacturer: APREL Laboratories

Model No.: E020H
Serial No.: 420-00106

E-Field Hearing Aid Compatiblility Certification Report

Calibration Proceduwe: SSI/DRB-TP-D01-038-E
Project No: ACIB-MINI-HAC-5352

Calibrated: 15™ August 2013
Released on: 15" August 2013

This Calibration Certificate is Inbom teﬂlnlé?a panied with tha Calibation Resulls Summary
A f
i \

¢ |l
N N

17 Bentley Avenus Oidslon of APREL Lab.
Ottawa, ONTARIO TEL: (613) §20-4088
CANADA K2E 617 FAX (613) 820-4161
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-038-E E-Fleld Probe Calibration Procedure. The results
contained within this report are for APREL E-Field Probe E020H 420-00106.

References

SSI/DRB-TP-D01-038-E E-Field HAC Probe Calibration Procedure

IEEE Std 1309-2006 "Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9 kHz to 40GHz".

IEEE Std C63.19-2007 American National Standard Methods of Measurement of
Compatibility between Wireless Communications Devices and Hearing Aids

Conditions
Probe 420-00106 was re-calibreation.

Amblent Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21°C +/- 0.5°C

We the undersigned attest that to the best of our knowledge the calibration of

this probe has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

A

Joiy i

= g0

Stuart Nicol
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type:

Serial Number:
Frequency:

Sensor Offset:
Sensor Length:

Tip Enclosure:

Tip Diameter:

Tip Length:

Total Length:
Sensitivity in Air
Normalized for HAC testing.

Spatial Resolution:

E-Field Probe E020H
420-00106

835 MHz

1.56 mm

25 mm

Ertalyte*

<5 mm

60 mm

290 mm

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.
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NCL Calibration Laboratories
Division of APREL Laborataries.

Sensitivity for HAC Testing

Frequency: 835 MHz

Sensitivity Factors
Channel 1:  1.15
Channel 2: 1.15
Channel 3: 1.15
Diode Compression Point: 95 mV

Target E-Field Measured:

The E-Filed measured with probe Serial Number: EQ20H 420-00106 has been
normalized to meet the target values below to within 10%.

Target E-Field @10 mm: 185.9 Vim
Measured E-Field @ 10 mm:  181.7 Vim
Delta E-Field: 4.2 Vim
Deviation from Target: 2%
Target E-Fleld @ 15 mm: 116.6 VIim
Measured E-Field @ 15 mm:  119.8 V/Im
Delta E-Field: 3.2V/im
Deviation from Target: 3%

Page 4 of 9
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NCL Calibration Laboratorics

Division of APREL Laboratories.

Receiving Pattern 835 MHz (Air)

I Recelving Pattern Probe sin 42000106 835MHz
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NCL Calibration Laboratories
Division of APREL Laboratories,

Isotropy Error 835 MHz (Air)
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Pilot Probe s/n 420.00106 835MHz

Degrees (x10)
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range
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NCL Calibration Laboratories
Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

Probe output level (dB)

-2 |

3 | R A + + -4

-4 4 et 4t D e I

5 4 | . - '“ 4 | - -1 1 ++ :

-8 i L1t | P | Y

1 10 100 1000 10000
Frequency (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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NCL Calibration Laboratories
Division of APREL Laboratories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipmentiinstrument List May 2013.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-1517

CERTIFICATE OF CALIBRATION

Itis certified that the equipment Identified below has been callbrated In the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.

Equipment: Minlalwe Isclropic RF Probe 1880 MHz

Manufaclurer: APREL Laboratories
Model No.: E020-H
Serial No.: 42000108

E-Field Hearing Ald Compatibility Certification Report

Callbration Procedwe: SSI/DRB-TP-D01-038-E
Project Noc QTKB-WISB-ALS-E020-16CAL-5200

Calibrated: 15" August 2013
Released on: 15™ August 2013

This Calibration Certificate Is !ﬂmnﬁde,ﬁnl}qs panied with the Calitwation Resulls Summary
\

Released By: v V\\’\Av

NCL causrarion LasoratoRiES

303 Terry Fox Drive, Sute 102 Division of APREL
Kanata, Ontarlo TEL:(613) 4358300
CANADA K2K 31 FAX: (612) 435.8306
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NCL Calibration Laboratories
Division of APREL Laboratories,

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-038-E E-Field Probe Calibration Procedure. The results
contained within this report are for APREL E-Field Probe E020 420-00106.

References

SSI/DRB-TP-D01-038-E E-Field HAC Probe Calibration Procedure

IEEE Std 1309-2006 “Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9 kHz to 40GHz".

IEEE Std C63.19-2007 American National Standard Methods of Measurement of
Compatibility between Wireless Communications Devices and Hearing Aids

Conditions
Probe 420-00104 was re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21 °C +/- 0.5°C

We the underslgned attest that to the best of our knowledge the calibration of
this probe has b, o accyrately conducted and that all information contained
wilh)ﬂhls repo ha /5- reviewed for accuracy.

mw

Stuart Nicol

/
fos s S

Jelgfoﬂ Hones ]'
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type:

Serial Number:
Frequency:

Sensor Offset:
Sensor Length:

Tip Enclosure:

Tip Diameter:

Tip Length:

Total Length:
Sensitivity in Air

Normalized for HAC testing.

Spatial Resolution:

E-Field Probe E-020-H
420-00106

1880 MHz

1.56 mm

25 mm

Ertalyte*

<5 mm

60 mm

290 mm

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity for HAC Testing

Frequency: 1880 MHz

Sensitivity Factors

Channel 1: 165 |.25" %
Channel 2: 165 (.2 S’gﬁ'/
Channel 3: 155 n-?(fﬁjf/“

Diode Compression Point: 95 mV

Target E-Field Measured:

The E-Field measured with probe Serial Number: E020H 420-00106 has been
normalized to meet the following target values to within 10%.

Target E-Field @ 10mm: 156.2 Vim
Measured E-Field @ 10 mm:  160.9 V/Im
Delta E-Field: 4.7 Vim
Deviation from Target: 3.0%
Target E-Field @ 15mm: 96.1 Vim
Measured E-Field @ 15 mm:  102.9 V/im
Delta E-Field: 6.8 Vim
Deviation from Target: 7.0%
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NCIL Calibration Laboratories
Division of APREL Laboratories.

Receiving Pattern 1880 MHz (Air)
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NCL Calibration Laboratories
Division of APREL Laboratories.

Isotropy Error 1880 MHz (Air)

Isotropy Error
Probe sin 420-00106 1880MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Plot Probe s/n 420-00106 1880MHz
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NCL Calibration Laboratories
Division of APREL Laboratories,

Dynamic Range

Probe 420-00106 Dynamic Range
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NCL Calibration Laboratories
Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics
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NCL Calibration Laboratories
Division of APREL Laboratories,

Test Equipment

The test equipment used during Probe Callbration, manufaclurer, model number
and, current calibration status are listed and located on the main APREL server
RANCL\Calibration Equipmentiinstrument List May 2013,
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NCL CALIBRATION LABORATORIES

A Division of APREL Inc
Calibration File No.: CP-1520

CERTIFICATE OF CALIBRATION
It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.
Equipment: Miniature 3D H-field RF Probe
Manufacturer. APREL Laboratories
Model No.: H040
Serlal No.: 400-00108
Calibration Type.: AIR Calibration
Calibration Frequency.: 835 MHz

Callbration Procedure: SSHDRB-TP-D01-038
Project No: ACIB-MiNI-HAC-5352

Calibrated: 15" August 2013
Released on: : 15" August 2013

This Calibration Certificate Is U'm_omplﬁ w‘(mbqs mpanied with the Calibration Resulls Summary

g\ -]
SRR (NI

W

300 Terry Fox Orive, Suite 102 Division of APREL
Kaeata, Ontario TEL: (613) 435-8300
CANADA K2K 3N FAX: {613) 435-8306
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line with the SSI/ORB-
TP-D01-038 H-Field Probe Calibration Procedure. The resulls contained within this report are for
APREL H-Field Probe HO40 400-00108.

References

SSI/DRB-TP-D01-038 H-Fiedd Probe Calibration Procedure

IEEE Std 1309-2005 “Standard for Calibration of Eleciromagnetic Field Sensors and Probes,
Excluding Antennas, from 9 kHz to 40GHz".

|IEEE Std C63,19-2007 American National Standard Methods of Measurement of Compatibility
belween Wireless Communications Devices and Hearing Alds

Conditions

Probe 400-00108 was re-calibration.

Amblent Temperature of the Laboratory: 22°C +/-0.5°C

Sensor offset

Each probe Is comprised of 3 magnetic sensors and positioned at 90 degree to each other in XYZ

arrangement. Their eleclric center of the loop is the calibration field point of the probe and the
reference for all subsequent sensitivities,

We the undersigned attest that to the best of our knowledge the calibration of
this probe has bge acc rately conducted and that all information contained
wllh ﬂhls ropo ha rovlewed for accuracy.

QM\\V\M

Stuart Nicol \

Jan Tl

Jey/e/ Hones

Page 2 of 7
This page has been reviewed for content and attested to on Page 2 of this document.

Report No.:WT138003383 Page 93 of 106




NCL Calibration Laboratories
Division of APREL Laboratories.

Mechanical 3D H-Field Probe Properties

Probe Type: H-Field Probe HO40
Serial Number: 400-00108
Sensor Offset: 3.5mm

Sensor Diameter: 3.8 mm

Tip Enclosure: Eltralyte

Tip Diameter: 8.5 mm

Total Length: >300 mm
Sensitivity in Air at 835MHz

Channel 1: 140.00 mVAAm)?
Channel 2: 140.00 mVKAIm)?
Channel 3: 140.00 mVAAm)

Diode Compression Point: 75 mV

Target H-Field Measured:

The H-Filed measured with probe Serial Number: H040 400-00108 has been normalized to meet the
target values below to within 5%

Target H-Fleld @ 10 mm: 0.469 A/m
Measured H-Field @10 mm: 0.461 A/m

Deita H-Fleld: 0.008 Alim
Deviation from Target: <1%
Target H-Field @15 mm: 0.325 Aim
Measured H-Fleld @15 mm:  0.324 Alm
Delta H-Field: 0.001 Alim
Deviation from Target: <1%
Page3of 7
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NCL Calibration Laboratories
Division of APREL Labocatories.

NOTE:

Each sensor Is assessed Individually for sensitivity with the loop positioned vertically in the field.
Sensitivity as measured and recorded above has been calculated for each sensor when fully
assembled and positioned spatially around the 3D measurement space and has been normalized to
reduce measurement uncertainty and enhance probe response for all three measurement locations
and perceived veclors.

Spatial Resolution:

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the requirements of
SSI/DRB-TP-D01-032 for spatial resolution.
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NCL Calibration Laboratories
Division of APREL Laboratories.

Measured Receiving Pattern at 835 MHz
HO040 400-00108

190 3o 170
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Measured at 90° ©
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NCL Calibration Laboratories

Division of APREL Laboratories.

Loop Isotropy Error Normalized to Reference 835 MHz
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NCI. Calibration Laboratories
Division of APREL Laboratories.

Dynamic Range Normalized to Reference

0C Veitaga [mV]

100E0S 100604 1 OE03 10060 1 00E01 100600 100E+01
Msgnetic Fidd [Am)']
Measured at 90° ®
Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number and, current
calibration status are listed and localed on the main APREL server R:NCL\Calibration

Equipment\Instrument List May 2013
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NCL CALIBRATION LABORATORIES

A Division of APREL Inc
Calibration File No.: CP-1519

CERTIFICATE OF CALIBRATION
It is certified that the equipment Identifled below has been callbrated In the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.
Equipment: Minlature 3D H-field RF Probe
Manufacturer: APREL Laboralories
Model No.: H040
Serial No.: 400-00108
Calibration Type.: AIR Calibration
Callbration Frequency.: 1880MHz

Calibration Procedure: SSI/DRB-TP-D01-038
Project No: ACIB-MiNi-HAC-5352

Calibrated: 15" August 2013
Released on: 15" August 2013

——

This Calibration Certificate Is InnpmmTePnlégs A panied with the Calibration Resulls Summary
7 ! \ |

%m\&j

NCL causration LasoratoRies

303 Terry Fox Drive, Sulte 102 Divislon of APREL
Kanata, Omarlo TEL: (613) 4358300
CANADA KoK an FAX: (613) 4358308
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line with the SSIIDRB-
TP-D01-038 H-Field Probe Calibration Procedure. The results contained within this report are for
APREL H-Field Probe H040 400-00108.

References

SSI/IDRB-TP-D01-038 H-Field Probe Calibration Procedure

IEEE Std 1309-2005 “Standard for Callbration of Eleclromagnelic Field Sensors and Probes,
Excluding Antennas, from 9 kHz to 40GHz".

IEEE Std C63.19-2007 American National Standard Methods of Measurement of Compatibility
between Wireless Communicatlions Devices and Hearing Aids

Conditions

Probe 400-00108 was a re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C

Sensor offset

Each probe is comprised of 3 magnelic sensors and positioned at 90 degree lo each other in XYZ

arrangement. Thelr eleclric center of the loop is the calibration field point of the probe and the
reference for all subsequent sensitivities,

We the undersigned attest that to the best of our knowledge the calibration of
this probe has bgen accurately conducted and that all information contained
wlth)ﬁ“hls report has begn reviewed for accuracy.

| |

Jeisl

Jay{ Hones
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NCL Calibration Laboratories

Division of APREL Laboratories.

Mechanical 3D H-Field Probe Properties

Probe Type: H-Field Probe H040
Serial Number: 400-00108

Sensor Offset: 3.5mm

Sensor Diameter: 3.8 mm

Tip Enclosure: Etralyte

Tip Diameter: 8.5 mm

Total Length: >300 mm

Sensitivity in Air at 1880MHz

Channel 1: 2885.00 mVA/m)
Channel 2: 2985.00 mVI(AIm)?
Channel 3; 2985.00 mV/(A/m)?

Diode Compression Point: 75 mV

Target H-Fleld Measured:

The H-Fited measured with probe Serial Number: H040 400-00108 has been normalized to meet the

target values within the standard C63.19 2006 to within 5%.

Target H-Field C63.19 2007:  0.443 A/m
Measured H-Field @10 mm: 0.446 A/m

Delta H-Field: 0.003 Alim
Deviation from Target: <1%
Target H-Field @15 mm: 0.319 A/m
Measured H-Field @15 mm: 0.316 A/m
Delta H-Field: 0.003 Alim
Deviation from Target: <1%
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NCL Calibration Laboratories
Division of APREL Laboratories.

NOTE:

Each sensor is assessed individually for sensitivity with the loop positioned vertically in the field
Sensitivily as measured and recorded above has been calculaled for each sensor when fully
assembled and positioned spatially around the 3D measurement space and has been normalized to
reduce measurement uncertainly and enhance probe response for all three measurement locations
and perceived veclors.

Spatial Resolution:

The measured probe tip diameter is 5 mm (+/~ 0.01 mm) and therefore meelts the requirements of
SSI/DRB-TP-D01-032 for spatial resolution.
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NCL Calibration Laboratories

Division of APREL Laboratories,

Measured Receiving Pattern at 1880 MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Error [dB]

-

Loop Isotropy Error Normalized to Reference 1880 MHz

e

e s ol OOl

Gubbbbhiownwaneavwao
-

e

<

100 200 300

Isotropicity:

0.20 B

Page 6of 7
This page bas been reviewed for content and attested to on Page 2 of this document.

Report No.:WT138003383

Page 104 of 106




NCL Calibration Laboratories
Division of APREL Labaoratories.

Dynamic Range Normalized to Reference
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number and, current
calibration stalus are listed and located on the main APREL server RINCL\Callbration
Equipmentinstrument List May 2013

Page 7 of 7
This page has been reviewed for content and attested to on Page 2 of this document.

Report No..WT138003383 Page 105 of 106




APPENDIX 4 TEST SETUP
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