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1 Test Laboratory

1.1 Testing Location

Company Name: | Shenzhen Academy of Information and Communications Technology

Address: Building G, Shenzhen International Innovation Center, No.1006
Shennan Road, Futian District, Shenzhen, Guangdong, P. R. China

Postal Code: 518026

Telephone: +86-755-33322000

Fax: +86-755-33322001

1.2 Testing Environment

Temperature: 18°C ~ 25°C
Relative humidity: 30% ~ 70%
Ground system resistance: <4Q
Ambient noise & Reflection: <0.012 W/kg

1.3 Project Data

Testing Start Date: July 04, 2018
Testing End Date: July 25, 2018
1.4 Signature
Li Yongfu

(Prepared this test report)

Zhang Yunzhuan

(Reviewed this test report)

Cao Junfei

Deputy Director of the laboratory
(Approved this test report)
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2 Client Information

2.1 Applicant Information

Company Name: Spectralink Corp

Address /Post: 2560 55th Street Boulder, CO 80301 USA
Contact: Andrew Duncan

Email: Andrew.duncan@spectralink.com
Telephone: +1 720-925-0480

Fax: /

2.2 Manufacturer Information

Company Name: Spectralink Corp

Address /Post: 2560 55th Street Boulder, CO 80301 USA
Contact: Andrew Duncan

Email: Andrew.duncan@spectralink.com
Telephone: +1 720-925-0480

Fax: /

©Copyright. All rights reserved by SAICT.
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3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description: GSM Quad-band/UMTS five-band/LTE/CA Mobile phone

Model name: 9653

GSM 850/1900, WCDMA Band Il / IV ]V,

Operating mode(s):
perating Mode(S): || re  pand 2/4/5/7/12/13/25/26/38/66, BT, Wi-Fi 2.4G/5G

3.2 Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version

EUT1 359940090001615 PIO vF03

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test HAC with the EUTL1.

3.3 Internal Identification of AE used during the test

AE ID* | Description Model Manufacturer

Rechargeable Li-ion Zhuhai City Gushine Electronic Technology

AE1l Batter
y Polymer Battery Co., Ltd.

Rechargeable Li-ion i i
AE2 Battery Smart Power Electronic (huizhou) Co., Ltd.
Polymer Battery

*AE ID: is used to identify the test sample in the lab internally.

Note: The AE2 battery is for system maintenance, do not affect the EUT's working condition.

©Copyright. All rights reserved by SAICT.
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3.4 Air Interfaces / Bands Indicating Operating Modes

o C63.19/ Simultaneous Name of Voice Power
Air-interface Band(MHz) Type o ) ]
tested Transmissions Service Reduction
GSM 850 /1900 VO Yes CMRS Voice
BT,WLAN No
GPRS/EDGE 850 /1900 DT No No
WCDMA B2/B4/B5 VO Yes CMRS Voice
BT,WLAN No
(UMTS) HSPA DT No No
2/4/5/7/12/ )
LTE DT No BT,WLAN BizPhone No
13/25/26/38/66
WLAN 2.4G DT No WWAN BizPhone No
WLAN 5G DT No WWAN BizPhone No
BT 2.4G DT No WWAN No No
Remark:

1. The air interface is exempted from testing by low power exemption that its average antenna input power plus its

MIF is <17dBm, and is rated as M4

VO: Voice CMRS/PSTN Service Only

VD: Voice CMRS/PSTN and Data Service

DT: Digital Transport

* HAC Rating was not based on concurrent voice and data modes; Non-current mode was found to represent worst
case rating for both M and T rating

4. Reference Documents

The following document listed in this section is referred for testing.

Reference Title Version
American National Standard for Methods of Measurement
ANSI C63.19-2011 | of Compatibility between Wireless Communication Devices 2011
and Hearing Aids
Equipment Authorization Guidance for Hearing Aid
KDB 285076 D01 o v05
Compatibility

©Copyright. All rights reserved by SAICT.
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5 Operational Conditions During Test

5.1 HAC Measurement Set-up

These measurements are performed using the DASY5 NEO automated dosimetric assessment
system. It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists
of high precision robotics system (Staubli), robot controller, Intel Core2 computer, near-field probe,
probe alignment sensor. The robot is a six-axis industrial robot performing precise movements. A
cell controller system contains the power supply, robot controller, teach pendant (Joystick), and
remote control, is used to drive the robot motors. The PC consists of the HP Intel Core2 1.86 GHz
computer with Windows XP system and HAC Measurement Software DASY5 NEO, A/D interface
card, monitor, mouse, and keyboard. The Staubli Robot is connected to the cell controller to allow
software manipulation of the robot. A data acquisition electronic (DAE) circuit performs the signal
amplification, signal multiplexing, AD-conversion, offset measurements, mechanical surface
detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The EOC
performs the conversion from the optical into digital electric signal of the DAE and transfers data to
the PC plug-in card.

Remote Control Box

I
e
Pl
L
]
]
L Electro Optical
- Coupler (EOC)
Sienallamps
s T
//(ﬂ\_ 4. DAE
'y {opt link)
|_ /_F / fj (opt Frobe
link)
2xserial robot = EUT
+digitallfO . _./
___ HAC Phantom &
Light Beam / Device Holder
Eobot / L1
Controler
(C5THE—tr
T ] pe)

Teach Fendant

Fig. 1 HAC Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and
control logic unit. Transmission to the PC-card is accomplished through an optical downlink for data
and status information and an optical uplink for commands and clock lines. The mechanical probe
mounting device includes two different sensor systems for frontal and sidewise probe contacts.
They are also used for mechanical surface detection and probe collision detection. The robot uses
its own controller with a built in VME-bus computer.

©Copyright. All rights reserved by SAICT.
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5.2 Probe Specification

E-Field Probe Description

Construction One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
PEEK enclosure material

Calibration In air from 100 MHz to 3.0 GHz (absolute accuracy +6.0%,
k=2)
[ER3DVE]
Frequency 40 MHz to > 6 GHz (can be extended to < 20 MHz)

Linearity: £ 0.2 dB (100 MHz to 3 GHz)

Directivity + 0.2 dB in air (rotation around probe axis)
+ 0.4 dB in air (rotation normal to probe axis)

Dynamic Range 2 V/m to > 1000 V/m; Linearity: + 0.2 dB

Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

Application General near-field measurements up to 6 GHz
Field component measurements

Fast automatic scanning in phantoms

©Copyright. All rights reserved by SAICT.
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5.3 Test Arch Phantom & Phone Positioner

The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings
on the Phantom allow the complete setup of all predefined phantom positions and measurement
grids by manually teaching three points in the robot. It enables easy and well defined positioning of
the phone and validation dipoles as well as simple teaching of the robot (Dimensions: 370 x 370 x
370 mm).

The Phone Positioner supports accurate and reliable positioning of any phone with effect on near
field <+0.5 dB.

Fig. 2 HAC Phantom & Device Holder

4.4 Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: RX160XL
Repeatability: £0.02 mm
No. of Axis: 6
Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Intel Core2
Clock Speed: 1.86 GHz
Operating System: Windows XP
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY5 software
Connecting Lines: Optical downlink for data and status info.
Optical uplink for commands and clock

©Copyright. All rights reserved by SAICT.
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6 EUT Arrangement

6.1 WD RF Emission Measurements Reference and Plane

Figure 4 illustrates the references and reference plane that shall be used in the WD emissions
measurement.

* The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

* The grid is centered on the audio frequency output transducer of the WD (speaker or T-coil).

* The grid is located by reference to a reference plane. This reference plane is the planar area that

contains the highest point in the area of the WD that normally rests against the user’s ear

» The measurement plane is located parallel to the reference plane and 15 mm from it, out from the
phone. The grid is located in the measurement plane.

Yetical centerling o1 phome

Horizortal centerline of
,, acoustic outpLt
{
Bl
|
ls |
& G |
oD o
Q=) &9
Ca=)
D
&) G

Fig. 3 WD reference and plane for RF emission measurements
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7 System Validation

7.1 Validation Procedure

Place a dipole antenna meeting the requirements given in ANSI C63.19 in the position normally
occupied by the WD. The dipole antenna serves as a known source for an electrical output. Position
the E-field probes so that:

» The probes and their cables are parallel to the coaxial feed of the dipole antenna

» The probe cables and the coaxial feed of the dipole antenna approach the measurement area from
opposite directions

» The center point of the probe element(s) are 15 mm from the closest surface of the dipole

elements.
Electric Field

Probe 15 mm to top edge

of dipole element
RF
Signal Generator RF - -
Amplifier i Dual Dllractlonal Cic:uplar
RF
Power Meter

Fig. 4 Dipole Validation Setup

7.2 Validation Result

E-Field Scan
Mode Frequency | Input Power Measured* Target? Deviation® Limit*
(MHz) (mWw) Value(dBV/m) | Value(dBV/m) (%) (%)
Cw 835 100 41.66 40.59 2.64% 125
cw 1880 100 39.52 39.14 0.97% +25
cw 2600 100 39.44 38.82 1.60% +25
Notes:

1. Please refer to the attachment for detailed measurement data and plot.

2. Target value is provided by SPEAD in the calibration certificate of specific dipoles.

3. Deviation (%) = 100 * (Measured value minus Target value) divided by Target value.

4. ANSI C63.19 requires values within £ 25% are acceptable, of which 12% is deviation and 13% is measurement
uncertainty. Values independently validated for the dipole actually used in the measurements should be used, when

available.

©Copyright. All rights reserved by SAICT.
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8 Modulation Interference Factor (MIF)

The HAC Standard ANSI C63.19-2011 defines a new scaling using the Modulation Interference
Factor (MIF) which replaces the need for the Articulation Weighting Factor (AWF) during the
evaluation and is applicable to any modulation scheme.

The Modulation Interference factor (MIF, in dB) is added to the measured average E-field (in dBV/m)
and converts it to the RF Audio Interference level (in dBV/m). This level considers the audible
amplitude modulation components in the RF E-field. CW fields without amplitude modulation are
assumed to not interfere with the hearing aid electronics. Modulations without time slots and low
fluctuations at low frequencies have low MIF values, TDMA modulations with narrow transmission
and repetition rates of few 100 Hz have high MIF values and give similar classifications as ANSI
C63-2007.

Definitions

ER3D, E-field probes have a bandwidth <10 kHz and can therefore not evaluate the RF envelope in
the full audio band. DASY52 is therefore using the “indirect” measurement method according to
ANSI C63.19-2011 which is the primary method. These near field probes read the averaged E-field
measurement. Especially for the new high peak-to-average (PAR) signal types, the probes shall be
linearized by probe modulation response (PMR) calibration in order to not overestimate the field
reading.

The evaluation method or the MIF is defined in ANSI C63.19-2011 section D.7. An RMS
demodulated RF signal is fed to a spectral filter (similar to an A weighting filter) and forwarded to a
temporal filter acting as a quasi-peak detector. The averaged output of these filtering is called to a 1
kHz 80% AM signal as reference. MIF measurement requires additional instrumentation and is not
well suited for evaluation by the end user with reasonable uncertainty It may alternatively be
determined through analysis and simulation, because it is constraint and characteristic for a
communication signal. DASY52 uses well defined signals for PMR calibration. The MIF of these
signals has been determined by simulation and is automatically applied.

MIF values were not tested by a probe or as specified in the standards but are based on analysis

provided by SPEAG for all the air interfaces (GSM, WCDMA, CDMA, LTE). The data included in this
report are for the worst case operating modes. The UIDs used are listed below:

©Copyright. All rights reserved by SAICT.
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uiD Communication System Name MIF (dB)

10021 GSM-FDD (TDMA, GMSK) 3.63

10460 UMTS-FDD (WCDMA) -27.23
10170 LTE-FDD(SC-FDMA, 1RB, 20MHz, 16-QAM ) -9.76
10176 LTE-FDD(SC-FDMA, 1RB, 10MHz, 16-QAM ) -9.76
10235 LTE-TDD(SC-FDMA, 1RB, 10MHz, 16-QAM ) -1.44
10238 LTE-TDD(SC-FDMA, 1RB, 15MHz, 16-QAM ) -1.44
10061 IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) -2.02
10069 IEEE 802.11a/h WiFi 2.4 GHz (OFDM, 54 Mbps) -3.15

A PMR calibrated probe is linearized for the selected waveform over the full dynamic range within
the uncertainty specified in its calibration certificate. ER3D, EF3D and EU2D E-field probes have a
bandwidth <10 kHz and can therefore not evaluate the RF envelope in the full audio band. DASY52
is therefore using the \indirect” measurement method according to ANSI C63.19-2011 which is the
primary method. These near field probes read the averaged E-field measurement. Especially for the
new high peak-to-average (PAR) signal types, the probes shall be linearized by PMR calibration in
order to not overestimate the field reading.

The MIF measurement uncertainty is estimated as follows, for modulation frequencies from slotted
waveforms with fundamental frequency and at least 2 harmonics within 10 kHz:

0 0.2 dB for MIF -7 to +5 dB,
0 0.5 dB for MIF -13 to +11 dB
0 1 dB for MIF > -20 dB

©Copyright. All rights reserved by SAICT.
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9 Evaluation for low-power exemption

9.1 Product testing threshold

There are two methods for exempting an RF air interface technology from testing. The first method
requires evaluation of the MIF for the worst-case operating mode. An RF air interface technology of
a device is exempt from testing when its average antenna input power plus its MIF is <17 dBm for
any of its operating modes. The second method does not require determination of the MIF. The RF
emissions testing exemption shall be applied to an RF air interface technology in a device whose
peak antenna input power, averaged over intervals <50 us20, is <23 dBm. An RF air interface
technology that is exempted from testing by either method shall be rated as M4.

The first method is used to be exempt from testing for the RF air interface technology in this report.

9.2 Conducted power

Band power (dBm) MIF (dB) Sum (dBm) HAC Test

GSM 850 34 3.63 37.63 Yes
GSM 1900 30.5 3.63 34.13 Yes
WCDMA B2 24 -27.23 -3.23 No
WCDMA B4 24 -27.23 -3.23 No
WCDMA B5 24 -27.23 -3.23 No
LTE Band 2 24 -9.76 14.24 No
LTE Band 4 24 -9.76 14.24 No
LTE Band 5 24.5 -9.76 14.74 No
LTE Band 7 23 -9.76 13.24 No
LTE Band 12 24.5 -9.76 14.74 No
LTE Band 13 24.5 -9.76 14.74 No
LTE Band 25 24 -9.76 14.24 No
LTE Band 26 24.5 -9.76 14.74 No
LTE Band 38 235 -1.44 22.06 Yes
LTE Band 66 24 -9.76 14.24 No
WLAN 2.4G 19 -2.02 16.98 No

WLAN 5G 18.5 -3.15 15.35 No

Note:
1. Power = Max turn-up limit

©Copyright. All rights reserved by SAICT.
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10 RF Test Procedures

The evaluation was performed with the following procedure:

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

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

Position the WD in its intended test position. The gauge block can simplify this positioning.

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.

The center sub-grid shall centered on the center of the T-Coil mode axial measurement point or
the acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm
by 50 mm grid, which is contained in the measurement plane. If the field alignment method is
used, align the probe for maximum field reception.

Record the reading.

Scan the entire 50 mm by 50 mm 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 maximum reading.

Identify the five contiguous sub-grids around the center sub-grid whose maximum reading is the
lowest of all available choices. This eliminates the three sub-grids with the maximum readings.
Thus, the six areas to be used to determine the WD'’s highest emissions are identified.

Identify the maximum field reading within the non-excluded sub-grids identified in Step 7)

Evaluate the MIF and add to the maximum steady-state rms field-strength reading to obtain the
RF audio interference level..

Compare this RF audio interference level with the categories and record the resulting WD
category rating.

©Copyright. All rights reserved by SAICT.
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11 Measurement Results (E-Field)

Frequency Measured Value Power Drift
Category
MHz | Channel (dBV/m) (dB)
GSM 850
848.8 251 25.25 -0.07 M4 (see Fig A.1)
836.6 190 24.91 -0.06 M4 (see Fig A.2)
824.2 128 24.41 0.01 M4 (see Fig A.3)
GSM 1900
1909.8 810 22.94 -0.04 M4 (see Fig A.4)
1880 661 23.12 -0.06 M4 (see Fig A.5)
1850.2 512 22.57 -0.09 M4 (see Fig A.6)
LTE- Band 38
2610 38150 13.73 -0.06 M4 (see Fig A.7)
2595 38000 13.26 -0.08 M4 (see Fig A.8)
2580 37850 13.75 0.04 M4 (see Fig A.9)
12 ANSI C 63.19-2011 Limits
WD RF audio interference level categories in logarithmic units
Emission categories <960 MHz
E-field emissions
Category M1 50 to 55 dB (V/m)
Category M2 45 to 50 dB (V/m)
Category M3 40 to 45 dB (V/m)
Category M4 <40 dB (V/m)
Emission categories > 960 MHz
E-field emissions
Category M1 40 to 45 dB (V/m)
Category M2 35to 40 dB (V/m)
Category M3 30to 35 dB (V/m)
Category M4 <30 dB (V/m)

©Copyright. All rights reserved by SAICT.
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Standard
Uncert ) Degree
) Uncertainty
No. Error source Type ainty Pr_ob. k ¢ . of source
Value | Dist. E (%) u, (%) | freedom
(%) E Vet OF Vi
1 | System repeatability A 0.24 N 1 1 0.24 9 Measurement
Measurement System
2 | Probe Calibration B 10.1 N 1 1 10.1 © Manufacturer
3 | Axial Isotropy B 0.5 R NE ! 0.5 % Cal report
4 | Sensor Displacement B 16.5 R 3|1 9.5 % Manufacturer
5 | Boundary Effects B 2.4 R NE) 1 14 0 Manufacturer
6 | Linearity B 0.6 R Nt 0.35 % Cal report
Scaling to Peak Envolope Standard
7 B 2.0 R [V3] 1 1.2 )
Power
System Detection Limit B 1.0 R V3 1 0.6 0 Manufacturer
9 | Readout Electronics B 0.3 N 1 1 0.3 % Manufacturer
10 | Response Time B 0.8 R V3 1 0.5 0 Manufacturer
11 | Integration Time B 2.6 R V3 1 15 0 Manufacturer
12 | RF Ambient Conditions B 3.0 R V3 1 1.7 0 Measurement
13 | RF Reflections B 12.0 R V3 1 6.9 0 Measurement
14 | Probe Positioner A 1.2 R V3 1 0.7 ] Manufacturer
15 | Probe Positioning A 4.7 R V3 1 2.7 © Manufacturer
16 | Extra. And Interpolation B 1.0 R V3 1 0.6 © Manufacturer
Test Sample Related
17 | Device Positioning Vertical B 4.7 R V3 1 2.7 o Manufacturer
18 | Device Positioning Lateral B 1.0 R V3 1 0.6 o Manufacturer
19 | Device Holder and Phantom B 2.4 R V3 1 1.4 0 Manufacturer
20 | Power Drift B 5.0 R V3 1 2.9 % Measurement
Phantom and Setup related
21 | Phantom Thickness B ’ 2.4 R V3 ‘ 1 1.4 © Manufacturer
PMF related
22 | Monitor amplitude B 3.5 R V3 1 2.02 © Manufacturer
23 | Setup repeatability A 2.3 N 1 1 2.3 9 Manufacturer
24 | Sensor amplitude B 12 R NC! 6.93 % Manufacturer
Combined standard uncertainty(%) 18.3
Expanded uncertainty U —2u N k=2 36.6

(confidence interval of 95 %)

©Copyright. All rights reserved by SAICT.




SAICT =

nﬂl[f‘”xﬁf*ﬁﬁ b"

2 #«

daarry o Infor

nications Techno ay

14 Main Test Instruments

No. 118N00673-HAC RF

Table 14-1: List of Main Instruments

Page 20 of 75

Serial , ) Valid
No. | Name Type Calibration Date )
Number Period
Signal
01 E8257D MY47461211 | 2018-06-05 One year
Generator
02 | Power meter NRP 102603
2018-01-04 One year
03 | Power sensor NRP-Z51 102211
04 | Amplifier VTL5400 0404 /
05 [ HAC Test Arch N/A 1150 /
06 | DAE DAE4 786 2017-11-22 One year
07 | E-Field Probe ER3DV6 2424 2018-02-23 Three year
08 | HAC Dipole CD835V3 1165 2015-07-20 Three year
09 | HAC Dipole CD1880V3 1149 2015-07-20 Three year
10 | HAC Dipole CD2600V3 1016 2018-01-09 Three year
11 | BTS CMU200 114544 2017-09-04 One year
12 | BTS CMU500 152499 2017-07-20 One year

©Copyright. All rights reserved by SAICT.
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ANNEX A RF Emission Test Plot

HAC RF E-Field GSM 850 High
Date: 2018-7-4

Electronics: DAE4 Sn786

Medium: Air

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature: 22.0°C

Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 13.54 V/m; Power Drift = -0.07 dB
Applied MIF = 3.63 dB

RF audio interference level = 25.25 dBV/m

Emission category: M4

-1.45

-2.89

-4.34

-5.78

-1.23

MIF scaled E-field

Grid 1 M4
22.6 dBV/m

Grid 2 M4 Grid 3 M4
24.66 dBV/m|24.75 dBV/m

Grid 4 M4
23.1dBV/m

Grid 7 M4
24.05 dBV/m

Grid 5 M4
25.25dBV/m

0dB =18.92 V/m = 25.54 dBV/m

Fig A.1 HAC RF E-Field GSM 850 High

©Copyright. All rights reserved by SAICT.



s:ic RIS BB AR No. 118N00673-HAC RF

Ehenzhen Acadenry of nfemation
and Communications Technology

HAC RF E-Field GSM 850 Middle
Date: 2018-7-4
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Page 22 of 75

Communication System: UID 0, GSM Frequency: 836.6 MHz Duty Cycle: 1:8.3

Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility

Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 13.05 V/m; Power Drift = -0.06 dB

Applied MIF = 3.63 dB

RF audio interference level = 24.91 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
22.25 dBV/m|24.34 dBV/m|24.4 dBV/m

Grid 4 M4 Grid 5 M4
22.79 dBV/m|24.91 dBV/m

Grid 7 M4
23.72dBV/m

-1.40

-2.81

-4.21

-5.62

-1.02

0dB =17.95V/m = 25.08 dBV/m

Fig A.2 HAC RF E-Field GSM 850 Middle

©Copyright. All rights reserved by SAICT.
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HAC RF E-Field GSM 850 Low
Date: 2018-7-4
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

. 118N00673-HAC RF
Page 23 of 75

Communication System: UID 0, GSM Frequency: 824.2 MHz Duty Cycle: 1:8.3

Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility

Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 12.52 V/m; Power Drift = 0.01 dB

Applied MIF = 3.63 dB

RF audio interference level = 24.41 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
21.96 dBV/m|23.92 dBV/m|23.98 dBV/

Grid 4 M4 Grid 5 M4
22.38 dBV/m|24.41 dBV/m

Grid 7 M4
23.31dBV/m

-2.68

-4.01

-5.35

-6.69

0dB =17.01 V/m = 24.61 dBV/m

Fig A.3 HAC RF E-Field GSM 850 Low

m
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HAC RF E-Field GSM 1900 High
Date: 2018-7-4
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1910 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 5.642 V/m; Power Drift = -0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 22.94 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
22.94 dBV/m

Grid 4 M4 Grid 5 M4
21.15dBV/m|21.52 dBV/m

Grid 7 M4 Grid 8 M4
22.86 dBV/m[22.83 dBV/m

Grid 9 M4
20.92 dBV/m

-2.21

-4.42

-6.63

-8.84

-11.05

0dB =20.86 V/m = 26.39 dBV/m

Fig A.4 HAC RF E-Field GSM 1900 High
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HAC RF E-Field GSM 1900 Middle
Date: 2018-7-4
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 5.092 V/m; Power Drift = -0.06 dB

Applied MIF = 3.38 dB

RF audio interference level = 23.12 dBV/m

Emission category: M4

MIF scaled E-field

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.64 dBV/m|21.13 dBV/m |23.12 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.44 dBV/m|22.37 dBV/m[20.41 dBV/m

-2.38

-4.75

-1.13

-9.50

-11.88

0dB =20.47 V/m = 26.22 dBV/m

Fig A.5 HAC RF E-Field GSM 1900 Middle
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HAC RF E-Field GSM 1900 Low
Date: 2018-7-4
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1850.2 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 6.195 V/m; Power Drift = -0.09 dB

Applied MIF = 3.42 dB

RF audio interference level = 22.57 dBV/m

Emission category: M4

MIF scaled E-field

Grid 4 M4 Grid 5 M4 Grid 6 M4
20.87 dBV/m|21.15 dBV/m |22.34 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.57 dBV/m|22.56 dBV/m[21.18 dBV/m

-1.81

-3.62

-h.42

-1.23

-9.04

0 dB = 18.80 V/m = 25.48 dBV/m

Fig A.6 HAC RF E-Field GSM 1900 Low

©Copyright. All rights reserved by SAICT.



s:ic-r RIS BB AR No. 118N00673-HAC RF

Ehenzhen Acadenry of nfemation

and Communications Technalogy Page 27 Of 75

HAC RF E-Field LTE-Band 38 High
Date: 2018-7-25
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD Frequency: 2610 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 3.731 V/m; Power Drift = -0.06 dB

Applied MIF =-1.44 dB

RF audio interference level = 13.73 dBV/m

Emission category: M4

MIF scaled E-field

Grid 4 M4 Grid 5 M4 Grid 6 M4
11.9 dBV/m |11.63 dBV/m|13.73 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
12.75dBV/m|11.78 dBV/m[12.06 dBV/m

-8.81

0dB =4.965 V/m = 13.92 dBV/m

Fig A.7 HAC RF E-Field LTE-Band 38 High
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HAC RF E-Field LTE-Band 38 Middle
Date: 2018-7-25
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD Frequency: 2595 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 3.704 V/m; Power Drift = -0.08 dB

Applied MIF = -1.44 dB

RF audio interference level = 13.26 dBV/m

Emission category: M4

MIF scaled E-field

Grid 4 M4 Grid 5 M4 Grid 6 M4
12.1dBV/m |11.42 dBV/m|13.26 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
12.31 dBV/m|11.19 dBV/m|11.63 dBV/m

¥im
5.123

4.393

3.662

2.932

2.201

1.471

Fig A.8 HAC RF E-Field LTE-Band 38 Middle
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HAC RF E-Field LTE-Band 38 Low
Date: 2018-7-25
Electronics: DAE4 Sn786

Medium: Air
Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD Frequency: 2580 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 3.214 V/m; Power Drift = 0.04 dB

Applied MIF =-1.44 dB

RF audio interference level = 13.75 dBV/m

Emission category: M4

MIF scaled E-field

Grid 4 M4 Grid 5 M4 Grid 6 M4
12.78 dBV/m |11.15 dBV/m [13.75 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
12.83dBV/m|12.31 dBV/m|12.42 dBV/m

-2.53

-10.14

-12.67

0dB =5.688 V/m = 15.10 dBV/m

Fig A.9 HAC RF E-Field LTE-Band 38 Low
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ANNEX B System Validation Result

835 MHz

Date: 2018-7-4

Electronics: DAE4 Sn786

Medium: Air

Medium parameters used: o = 0 mho/m, er = 1; p = 1000 kg/m3
Communication System: CW,; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD835 Dipole = 15mm
/Hearing Aid Compatibility Test (41x361x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 115.2 V/m; Power Drift = 0.02 dB

Applied MIF = 0.00 dB

RF audio interference level = 41.66 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
41.52 dBV/m|41.61 dBV/m|41.66 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
36.72 dBV/m|36.74 dBV/m |36.85 dBV/m

Grid 7 M3 Grid 8 M3 Grid 9 M3
41.35 dBV/m |41.44 dBV/m|41.52 dBV/m

= -2.56

7.68 4 1

0 dB =41.66 dBV/m

©Copyright. All rights reserved by SAICT.
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1880 MHz

Date: 2018-7-4

Electronics: DAE4 Sn786

Medium: Air

Medium parameters used: o = 0 mho/m, &, = 1; p = 1000 kg/m3
Communication System: CW,; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD1880 Dipole = 15mm
/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 137.2 V/m; Power Drift = 0.08 dB

Applied MIF = 0.00 dB

RF audio interference level = 39.52 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.34 dBV/m|39.52 dBV/m [39.19 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
37.15dBV/m|37.37 dBV/m |37.02 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.95dBV/m|39.13 dB V/m|38.87 dBV/m

2,96

-4.45

45.93

0 dB =39.52 dBV/m

-F.41
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2600 MHz

Date: 2018-7-25

Electronics: DAE4 Sn786

Medium: Air

Medium parameters used: o = 0 mho/m, &, = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424;ConvF(1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD2600 Dipole = 15mm
/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 62.58 V/m; Power Drift = -0.03 dB

Applied MIF = 0.00 dB

RF audio interference level = 39.44 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.03 dBV/m|39.32 dBV/m [39.26 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.67 dBV/m|38.86 dBV/m |38.82 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.32dBV/m|39.44 dB V/m|39.40 dBV/m

2,96

-4.45

45.93

0 dB = 39.44 dBV/m

-F.41
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ANNEX C Probe Calibration Certificate

E_Probe ER3DV6

Callbr'atlon Laboratory of 2%, § S her Kalibriords
Schm;d & Eanner ——! C Service suisse detalonnage
Englneenng AG (=33 s Secvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzarlang ML Swiss Calibration Service
Accreditec by the Swss Accrediation Servics (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agrooment for the recogmition of calibration certificates

Client  CTTL-SZ (Auden) Cortificato Ho: ER3-2424_Feb18
(CALIBRATION CERTIFICATE ]
‘ 1
| Obyect ER3DVG - SN:2424

| Calbeation procedures QA CAL-02.v8, QA CAL-25.v6

\ Calibration procedure for E-field probes optimized for close near field

evaluations in air
| Catration date February 23, 2018

| This cabtvabion cenficate cocumants the traceabiity 1o rasionai standants, which realae the physcal unts of messurements (Sl
| The moasurements and the uncertainties with confidence probabiity are given on tha folowng pages and are part of the cenficate

All cabbrabions iave Dien concucted i the ciosed laboritory taclty. envicanmunt Semperature (22 + 3)°C #nd Pumudty < 70%

i Csibration Equpmant used (MSTE cnticad for catbration)

Prmary Standards D Cai Dt {Catificate No | Scheduled Calbration
Powet meter NRP SN 104778 04-Apr-17 (Na 217-02821/02622) Apr-18
Powes sensor NRP-291 SN 103244 Od-Apr-17 (No, 217-02521) Apr-18
| Power sansor NRP-261 SN. 103245 OLApr.17 {No 217-02525) Agr-18
| Reterence 20 48 Atismuoter | SN 55277 (20x) O7-Apr-17 (No. 217.02528) Agr 18
| Reference Probe ER3DVE SN 2328 10-0c117 (No. ER3-2328 Ot 7) Oct 18
DAES SN 783 2-Aug-17 (No. DAES. 789 Augt?) | Aug-18
Secondary Standarcs 10 Cneck Date (n house) Schadulay Checs ﬁ
Power meter 24158 SN. GBA 1233874 08-Apr-16 (in houss check Jun. 161 i hokaaw check. Jun-18 |
Power serscr E44124 | SN MY41408087 06-Apr-18 (i house chack Jun.16) In house check: Jun-t8 |
Powes sersor E44124 | SN 000110210 CE-Apt- 18 (n house chack Jun-16) ¥ house check: Jun-1§
RF gererator HP BE4EC | SN US3542U01700 Cd-Aug-99 fin house chack Jun-16) 1 house check: Jun-t8
Natwork Analyzer HF B7TS3E | SN USI7I00688 18-0ct-01 i house check Oct-17) n house check Ocs 18 =
Name Functign Sugoatum |
Calibrated by Juton Kagtrati Labarasary Techacian ~3 :
- =
| Approved by Katjs Pokovc Tochnecal Marager ,(g
issued February 23 2018
Thes calitwraion cemficate shall ot be reproduced except in full wrnout witien apgroval of the Bbomtory

Certificate No' ER3-2424_Fab18 Page 1of 10
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Calibration Laboratory of AT Schweizerischer Kalibrierdienst
Schmid & Partner = S vl s ekt
Engineering AG . 3y Sarvizio svizzero di taratura
Zeughausstrasse 43, BO04 Zurich, Switzertand vw/{:\\?}: S owies Cotbeasion Barvice
| Accrediod by the Swiss Accradilatian Sarice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories 1o the EA
Muitilataral Agreement for the rocognition of calibration cortificates

Glossary:

NORMx.y,z sensitivity in froe space

DCP diode compression point

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

A.B,C.D modulation dependent linearization parameters

Polarization o rotation around probe axis

Polarization 8§ 8 rotation around an axis that Is in the plane normal to probe axis (at measurement center),
l.e., 8 =0 normal to probe axs

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, " IEEE Standard for calibration of electromagnetic field sensors and probes, axcluding
antennas, from 9 kHz to 40 GHz", Decambar 2005
b) CTIA Test Plan for Hearing Aid Compatibility, Rev 3.0, November 2013

Methods Applied and Interpretation of Parameters:
*  NORMx.y.z: Assessed for E-field polanization 8 = 0 for XY sensors and 9 = 90 for Z sensor (f = 900 MHz in
TEM-cell, { > 1800 MHz: R22 waveguide).

o NORM(f)x.y.z = NORMx,y,z * frequency_response (see Frequency Respanse Chart)
* DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signat (no uncertainty required). DCP does not depend on frequency nor media.
* PAR:PARis the Peak to Average Ratio that is not calibrated but determined based on the signal
o

*  Axyz Bryz Cryz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequancy nar
media. VR is the maximum calibration range expeessed in RMS voltage across the diode

= Sphencal isotropy (3D deviation from isotropy): in a locally homogeneous fiekl realized using an open
waveguide setup,

e Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement centar from the probe tip
(on probe axis). No tolerance raquired.

e Connector Angle: The angie is assessed using the information gained by determining the NORMx (no
uncenainty required).

Certficsta No: ER3-2424_Feb18 Page 20 10
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ER30VS - SN 2424 February 23, 2018

Probe ER3DV6

SN:2424

Manufactured: November 12, 2007
Calibrated: February 23, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY? system!)
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k»2}
| Norm (BVAVim)’) 146 151 182 $10.1 %
DCP (mV) 100.0 98 3 1006

Modulation Calibration Parameters
uiD

Communication System Name A B c ) VR Unct |
4B | dBvVuv 4B mv (k=2)
0 cw 00 0.0 10 | 000 | 1896 | $36%
0.0 00 1.0 204 8
- 0.0 0.0 10 200 6
:}0:@1- GSM-FDD (TDMA, GMSK) 2168 999 287 | 939 | 1062 | 22% i
1941 997 288 1113 |
2471 @95 262 1192
10061- | IEEE B02 11b WiFi 24 GHz (DSSS, 11 8.35 816 254 | 360 | 1469 | =19%
cas Mbps)
4.81 748 217 1126
643 788 229 1119

10077- {EEE £802.11g WiF: 2.4 GHz

13.28 w7 203 100 | 1360 3B %
CAB (DSSSIOFDM, 54 Mbps)

11.65 734 260 1008
11.41 721 256 892
948 808 207 921 | 1252 | $38%

10172 LTE-TOD {SC-FDMA, 1 RB, 20 MHz.
cAD | oPsk)

Ni<| XINi<| X[Ni<| XINI<| XIN[<] X|Nj<| XxIN[<ix

949 819 0.6 1341
10.82 B3 6 W5 136 8

10173~ LTE-TDD (SC-FOMA. 1 RB, 20 MHz, 9.87 812 20 948 1251 25% |
CAD 16-0AM) |
10 11 831 313 1342 |
11.30 842 08 1368 |

xzﬂss- COMA2000, RCY, SO3, 1/ath Rate 25 fr 16 69 955 403 | 1249 | %66 25%
. 1542 93 411 1006
| 17.91 999 398 104.3

The reported uncertainty of measurement s stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cotresponds 1o a coverage
probability of approximately 95%.

* Numarcal inearization sarameter uncenary not fequied
'Uncm«ammwngmw Geviation trom inear responss 800NNg rectanguiar dsibuton and is sxpresyed K (he square of thw
field vilue.

Certificate No: ER3-2424_Feb1® Page 4 of 10
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ER3DVE — SN'2424

Frequency response (normakzed)
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Certficate No. ER3-2424_Feb18 Page 5of 10

February 23. 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Receiving Pattern (¢), 9 = 90°
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certfficate No: ER3-2424_FebiB Page 7 of 10
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Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)

100

10°

10'

10°

Input Signal [uV]

104

w

10'

not compensatad

E twotal [Vim]

s e T e e a——

1o

>

nct compensated

108
E total [Vim)
o
compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: ER3-2424 Febi18
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Deviation from Isotropy in Air
Error (¢, 8), f =900 MHz

Deviation

-0 -0& 08 -04 -02 00

02 04 D8 08 10

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Certificate No: ER3-2424_Febifl
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Other Probe Parameters

| Sensor Arrangement Rectangular

“Connector Angle () 12

“Mechanical Surface Detoction Mode "~ anabled

| Optical Surface Detection Mode “Osabled |
Probe Overall Length 337 mm |
Probe Body Diameter 10 mm |
Tip Length 10mm |
Tip Diameter 8 mm
Probe Tip to Sensor X Calibration Paint \ 25mm
Probe Tip to Senscr Y Calibration Poini \ 25mm |
Probe Tip to Sensor Z Calibration Point 25mm

Cartificate NO. ER3-2424_Feb18 Page 10 o1 10

©Copyright. All rights reserved by SAICT.



RS SBETHRIR

and Communicaticns Technalcgy

SAIC

ANNEX D Dipole Calibration Certificate
Dipole 835 MHz

No. 118N00673-HAC RF
Page 43 of 75

Ay

Calibration Laboratory of

FRN s rischer Kallbe
Schmid & Partner % C  Servioe suisss o étalonnage
Engineering AG o g Servisio svizzero di teraturs
Zoughausstrasse 43, 8003 Zurich, Switzertand YIS Swiss Callbeation Service

"ol

e

Acoredited by the Swias Accradiution Service (SAS)
The Swins Accreditation Service ls one of the signatories to the EA

Accreditation No.: SCS 0108

Multiisteral Agr for the gnition of calibeation certificates
Client TMC-SZ (Auden) Centificate No: CD835V3-1165_Jul15s
|CALIBRATION CERTIFICATE
| Otjoct CDB835V3 - SN: 1165
Cafibeation procedurnis) QA CAL-20v6
Calibration procedurs for dipoles in air
Catbration date July 20,2015

This callbention cenficale documents the Iy 10 , which realize the pvysical units of moassmemeants (S1)
The measwrements and the uncertanties with confidance probabliity ace given on the folowing pages und are part of the certificate

| All cafibrasons have been conducted in The cloeed laboratory faciity: emviTonment Inmperaturs {22 £ 3)°C ana humicity < 70%

§ Calgmation Equipment used (MA TE oritical for calimation)

| Primary Standards 1D # Cal Date (Cettificsts No | Scheduled Caltiration

| Power meter EFM-442A GEI7480704 07-Cct-14 (No. 21 7-02020) Oc115
Powse sansor HFE BLET1A US3729278% 07-Oct-14 (N 217-02020) Oc118

| Power sansor HP B481A MY41062317 07-Oct-14 (No. 21 7-02021) Oct 15
Refsrance 10 &5 Atsenuator SN 50472/ DB227 O1-Agr-15 (Na. 217-02130) Mar-18

| Probe ERIDVE SN 2338 31-Dec-14 (No, ER3-2336_Dec14) Dec-15

| Probe H3DVE SN 6065 F1-Dec-14 (Mo, H3-8085_Dec14) Dwc-15

| DAES SN 7B 12-Sap-14 (N0, DAES. T8 _Sep1d) Sap- 14

|

'Sowrmymm D Cheox Dale (0 houss) Sohadtuten Check
Powar mater Agilert 42198 SN GBA29201 09-0c1-00 (In house chack Sap-14) In house check: Sep-16
Pawer sensor HP E2212A SN USIseEs 102 05-Jan-10 (in house check Sep-14) In house check: Sep-16
Powar sonsor HP BA82A SN USIT205587 05-0ct-00 (In house check Sep-14) In house chock: Sep-18
Network Anatyret H° B753E USI7300586 18-0c1-01 (In house check Oct-14) In house check: Oct-15
fAF generaior ASS SMT-06 SN B32283/011 27-Aug-12 (In houss chack Oct-13) In house check: Oct-18

Narmw Function Signatus
7’
Approwes by Matja Pokovic Tochnical Manager - /’
Al FES
1Bsued: July 22, 2015

This calibration cetficats shall not be reproduced excapt in full withaut writien sppeovat of the aborstory

Ceriificate No: CD835V3-1165_Jul15 Page 1of 5
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Calibration Laboratory of A, B
Schmid & Partner %’e g Service sulsse ¢ étalonnage
Engineering AG IS g Servisio svizsero di tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland K"lﬁm“? Swiss Cailbration Service
Accradiiod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

References

)

ANSKECE3.18-201
Amaerican National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Haaring Alds.

Methods Applied and Interpretation of Parameters:

Coordinate System’ y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point batween the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement pianes (probe sensor center) are selected to be at a
distance of 15 mm above the top matal adge of the dipole arms.

Measurement Conditions: Further details are available from the hardcoples at the end of the cerificate, All
figures stated in the certificate are valid at the frequency Indicated. The forward power fo the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler, While the dipole under tes! is connected, the forward power is adjusted to the same level.

Antenna Positioning; The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the leeding cable coming from the floor, The measurements are
performed in a shislded room with absorbers around the setup to reduce the rellections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line, It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
abie to move elastically in vertical direction without changing iis relative position to the top center of tha Test
Arch phantom. The vertical distance to the prabe Is adjusted after dipole mounting with a DASYS Surface
Chaeck job. Before the measurement, the distance between phantom surface and probe fip is verified, The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (lip
of the probe) considaring the probe sensor offsel. The vertical distance to the probe is essential for the
accuragy

Feed Point Impedance and Return Loss: These parameters are measured using a HP 87563E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole, The influence of reflections was
eliminating by applying the averaging function while moving the dipole In the air, at least 70cm away from any
obstacies.

E-field distribution: E fiekd is measured in the x-y-piane with an isotropic ER3D-fleld probe with 100 mW
forward power to the antenna leed point. In accordance with [1], the scan area s 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor centar is 15 mm (in z) abova the metal top of the
dipole arms. Two 30D maxima are available near the and of the dipole arms. Assuming the dipole arms are
perfectly in one fine, the average of thase two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-parallelty to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represants the maximum of the interpolated 30-E-fleld, in the plane above
the dipole surface.

The reported uncensinty of measuremeant is stated as the standard uncertainty of measurement multiplied by the
coverage factor k«2, which lor & normal distribution corresponds to a coverage probability of approximately 85%.

Canificate No: COB35V3-1165_Jul15 Page24t5
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Measurement Conditions
DASY system configuration. a4 Iar as not given on page 1.
DASY Version DASYS V5288
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 835 MHz = 1 MMz
Input power drift <0.05d8
Maximum Field values at 835 MHz
E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100mW Inpast powsr 107.0V/m = 40 59 dBV/m
Maximum measured above low end 100mMW input power 105.5V/im = 40 47 dBV/m
Averaged maximum above arm 100mW input power 106.3V/im  12.8 % (k=2)
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters
Frequency Return Loss Impedance
800 MHz 168 dB 421Q-17m
835 MHz 26.9dB 5060 +45(Q
900 MHz 171 dB 5884 -1350
950 MHz 21848 4520Q+821
960 MHz 167 ¢8 5210+ 15102

3.2 Antenna Design and Handling

ﬂvecallbrmondipolehasasymmﬂmmometrywﬂhnbuﬂ-in!wos&bmnmmg network, which leads to the
enhanced bandwidth,
Thodlpohisbsﬁlofsw\dardmlrigidcoaxialubh.Tmmmlmawungﬁmiuopenendod. The antenna is
theretore open for DC signals
Domtappwmlodboloam.mﬂwymﬂab‘ewbmd.Trnsoldercdconmclmmumoteedpoh'nmaybo
damaged. Alter excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only & slight warming of the dipole near the feedpoint can be maasured.

Canifcate No: CD835V3-1165_Juls Page 3ot §
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Impedance Measurement Plot
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DASYS E-fleld Result

Test Labormory: SPEACG Lab2

No. I118N00673-HAC RF
Page 47 of 75

Date: 2007 2015

DUT: HAC-Dipole 835 MHz: Type: CDE3SVY; Serial; CDSISVY - SN: 1165

Communication Systetn: UID 0 - CW | Frexuency: 835 MHz

Medium parsmeters used: a =0S/m. & = |
Phantam section: RF Section
Mensurement Standard: DASYS (IEEENEC

DASYS2 Conliguration

Sensor-Surface: (Fix Surface)

(p= 1000 kg/m”

JANSI C63.19-2011)

Electronics: DAES Sn781; Calibrated: 12.09.2014
Phantom: HAC Test Arch with AMCC; Type: SO HAC P01 BA; Serial: 1070
DASYS2 52 8 8(1222); SEMCAD X 14.6.10(7331)

Probe: ERIDVE - SN2336; ConvF(L 1, 1); Calibrated: 31.12.2014

Dipole E-Field measurement @ $35MH2/E-Scan - 835MHz d=15mm/Hearing Aid Compatibility Test (41536111
Interpolated grid: dx=0.5000 mm. dy=0.5000 mum

Device Relerence Point: 0,4, -6.3 mm

Reference Value = 121.6 Vim: Power Drft= 0,03 4B

Applicd MIF = 0,00 48
RF audio interference level = 4059 dBVim
Emission category: M3

a
°g

-1.94

-3.89

-5.83

-1.78

-9.72

MIF scated E-field

Grid 1 M3 Grd 2 M3

40.41 dBV/m |40.59 dBV/m |40.46 dBV/m

Grid 3 M3

Grid 2 M4 Grid 5 WA

35,78 dBV/m [35.96 dBY/m |35.9 dBV/m

Grid 6 M4

Grid 7 M3 Grid BM3

40,32 dBV/m {40.47 dBV/m |40.35 dBV/m

Grid am3

0 d8 = 107.0 V/m = 40.59 dBY/m

Cartificate No: CDB35V3-1165_Jul1s

Page50f5

©Copyright. All rights reserved by SAICT.



SaiCT e

Dipole 1880 MHz

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradibed by the Swiss Accradifation Servce (SAS)

A,

N 0y
SN S
PR

-
*

)3

I NNY
PR

The Swiss Accreditation Sarvice is one of the signatorias 1o the EA
Multitaternd Agresment for the recognition of calibeation certificates

Client  TMC-SZ (Auden)

No. 118N00673-HAC RF
Page 48 of 75

Schweirerischer Kalibrierdienst
Service sulsse d alonnage
Saervizio svizzero di tarsturn
Swiss Calibration Service

nwow

Accreditation No. SCS 0108

Certificate No: CD1880V3-1148_Jul15

CALIBRATION CERTIFICATE

Calitwution procedureds) OA CAL-20.v6

Cattwation date July 20, 2015

Caibration Equipment usod (MATE critical for calbirshion)

Obyject CD1880V3 - SN: 1149

Calibration procedure for dipoles in air

This calibruton canficate documents the traceabiity to nabional standarda, which realize the phwsical units of measwemants (SI)
The measuswrmants and the unoer with canfi © protataiity are given on the following pages and am pant of the centficate

Al calibrations have Seen conducted in the cased laboratory faciity: environment tempecature (22 « 3)'C and humidty < 70%

Frimary Standards [IDw Cal Date (Centificate No.| Scheduled O )
Powe: muter EPM-3224 | GBIre80704 07-Oct-14 (No, 217-02000) Oct 15
Power sansor HP 84814 | USaraseTRa 07-Oct-14 (Na, 217-02020) Qct15
Power sarsor HP 4814 | MY41082317 07-Oct-14 (No, 21702021) Octi15
Faterence 10 0B Attanuator E SN:5047.2/ 06327  O1-ApI-15 (No. 217-02150) Mar-18
Probe ERIDVE t SN: 2338 31-Dec-14 (No. ER3-2335_Dec14) Dec-15
Froby H3DVS | SN: 6065 31.00c-14 (No. HI-6055_Dect4) Dec-15
DAE4 LSN: T 12:8ap-14 (No. DAES.782_Sepid) Sop-15
Secondury Stundarts lID# Checx Dade (in house) Scheduled Checx
Puwer meter Agilert 42158 | BN: GB42420191 09-0ct08 (In house check Sap-14) In houss chock: Sep-16
Fower sensor P E4412A | BN usasass10e 0f-Jan-10 [m houss chock Sep-14) In howse chack: Sap 16
Power sensor HP B482A I'SN: US37296507 080109 (In housa check Sep-14) in house chock: Sep-16
Nefwork Anatyzer HP B753E | usaraansas 1800801 {in housa ¢heck Oct-14) i houss cheok: Oct-15
RAF genermtor AAS SMT-06 | SN 82283011 27-AUg-12 (in house check Oct-13) i house check: Oct-18
Namg Furcuon Signaturs
Callbeted by Let Kiyaner Labomtary Technicen W @.,..,
Pokovic Tachnical Manages R
Aporoved by Katja Pokoy A V"ff'"'
- ’
Issued. July 22, 2015
Thes caltiration certificate shall not be reproduced sscapt n il withou! witten spproval of ihe laboratory. |

Cantificate No: CD1880V3-114%_Jult 6 Page 10f5
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Calibration Laboratory of 20y, Schwaizerischar Katibrierdlenst
Schmid & Partner — cs: Service suisso & étatonnage

Engineering AG £ ] s SBervizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand “mﬁw‘f Swiss Calibration Service
Accradied by e Swisa ACCraitaBon Senvios (SAS) Accreditation No.: SCS 0108

The Swiss Acoraditation Sarvice is one of the signatories 1o the EA
Muttitateral Agreement for the recagnition of calibration certificates

References

L))

ANSIC83.18-2011
Amaerican National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System; y-axis i in the direction of the dipole arms. z-axis :s trom the basis of the antenna
(mountad on the table) towards its feed point between the two dipole amms. x-axis is normal 1o the other axes.
In coincdence with the standards [1], the measurement planes {probe sensor center) are selected 1o be at a
distance of 15 mm above the top metal edge of the dipole arms.

Measurement Conditions: Further detalls are available from the hardcopies at the end of the certificate. Al
figures statad in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated powar meter connectad and monitored with an auxiliary power meter connected 1o 2
directional coupler. Whiie the dipole under test s connected, the forward power is ndjusted 10 the same level.

Antenna Positioning: The dipole ts mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor, The measurements are
performed in a shiekded room with absorbers around the setup to raduce the reflections,

1t I verified before the mounting of the dipole under the Test Arch phantom, that its arms are pedectly in a
line. 1t is installed on the HAC dipole positioner with its arms parallel below the dislectric reference wire and
abie to move elastically in vertical direction without changing its relative position 1o the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance betwsen phantom surface and probe tip is verified, The
proper measuremant distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching gnd referance point (lip
of the prabe) considering the probe sensor offset. The vertical distance 1o the probe Is essential for the
accuracy,

Feed Pont Impedance and Retum Loss: These parameters are measurad using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, a1 least 70cm away from any
obstacles.

E-field distribution: E field is measured in the x-y-plane with an isotropic ER30-field probe with 100 mW
forward power 1o the antenna feed point. In accordance with (1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 80mm). The sensor center is 15 mm (In 2) above the metal top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly m ane ling, the average of these two maxima (in subgrid 2 and subgrid 8) is detarmined to
compensate for any non-parallelity 1o the measurement plane as well as the sensor displacement, The E-field
value stated as calibration value represants the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface

The reported uncedainty of measurement is stated as the standard uncenainty of measurement multiplied by the
caverage lactor k=2, which for a normal distribution cormesponds fo a coverage probaility of approximately 95%,

Centificate No: CD1880V3-1148_Jul15 Page2ot5
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Measurement Conditions
DASY aystem configuration, as far as not onpage 1.
DASY Version DASYS V5288
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, gy = 5 mm
Frequency 1880 MHz = 1 MH2
Input power drift <0.05d8

Maximum Field values at 1880 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100mW Input power 90.6V/im = 39,14 dBV/m
Maximum measured above low end 100mW input powear B9.3Vim = 39.01 dBV/m
Averaged maximumn above arm 100mW input power 90.0V/m = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Frequency Return Loss Impedance
1730 MHz 24148 50504820
1880 Mz 2298 4800+786)0
1900 MHz 22508 5160+74)02
1950 MHz 31.1dB 5260+11 10
2000 MHz 200d8 WIN+02i0

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole is bullt of standard semirigid coaxial cable. The internal matching line is open ended. The antenna Is
therafore opan for DC signals,
Donotappiyforcotodbpobenns.asmeyureﬁabbwbond.Thesoidmedcomwcﬁommrﬂw!eedpohmybo
damaged. Alter oxcessive machanical stress or averheating, check the impedance charactaristics to ensure that the
Internal matching network is not affected.

After long tarm use with 40W radiated power, only a slight warming of the dipole near the feedpaint can ba measured.
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Impedance Measurement Plot
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DASYS5 E-field Result

Test Laboestory: SPEAG Lah2

DUT: HAC Dipole 1880 MHz: Type: CDISS0V3; Serial; CDISSOVI < SN: 1149

Commumecation System: UTD 0 - CW : Froquency: 1880 MHz
Medinm parameters ised: o = 0 S/ ¢ = 15 p = 1000 kg/m

Phantom section: RF Section

Meusurement Standard: DASYS (IEEENTEC/ANSE CA3.19.201 1)

DASYS52 Configuration

e Probe: ERIOVE - SN2336; ConvFl, 1, 1); Calibrated; 31.12.2014

e Sensor-Surface: (Fix Surface)

e Electronics: DAES Sn781; Calibrated: 12.09 2014

e Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
* DASY52 52.8.8(1222); SEMCAD X 14.6.10{7331)

No. 118N00673-HAC RF
Page 52 of 75

Date: 2007 2015

Dipole E-Field measurement @ 1880MH2/E-Scan - 1880MHz d=15mm/Heuring Aid Compatibility Test (41x181x1):

Interpolated grd: dx=05000 mm, dy=i) S00 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 139.7 Vim: Power Drift = 0.00 4B
Applied MIF = 0,00 di

RF audio interference lovel = 39,14 dBV/m

Emission category: M2

MIF scaled £-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.89 dBV/m |39.01 dBV/m |38.79 dBV/m
Grid & M2 Grid 5 M2 Grid & M2
36,77 dBV/m |36.91 dBV/m |36.79 dBV/m
Grid 7 M2 Grd 8 M2 Grid S M2
39.03 dBV/m |39.14 dBV/m | 38.96 dBV/m

d8

0

-1.0%

2.10

-3.16

AN

526

0 dB = 90.60 V/m = 39.14 d8V/m
Cenmificate No: CD1880V3-1148_Juls Page5ot5
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Schwelzerischer Kalibrierdienst
Service suisse ¢ étalonnage
Servizio svizzero di tarstura
Swiss Calibeation Service
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Accreditation No.: SCS 0108

Certificate No: CD2600V3-1016_Jan18

The meas and the with conf

Calbration Equipment used (MATE critical for calibrasion)

CALIBRATION CERTIFICATE
Otyect CD2600V3 - SN: 1016
Caltvation procedure(s) QA CAL-20.v6
Calibration procedure for dipoles in air
Casbeation date: January 09, 2018

This catbration Conficate documents the tracoabilty to national standards, which realize the physical units of measurements (S1),
probabilty are given on the lollowing pages and are par of the cerificate.

All caltrations have boen conducted in the closed laboratory laclity: emvironment temperature (22 = 3)°C and humidty < 70%.

Primary Standards 0 Cal Date (Cartficate No.) Scheduled Cafibeation

Power meter NRP SN: 104778 04-Apr17 (No. 217-02521002522) Apr-18

Power sensor NRP-291 SN: 103244 O4-Ape-17 (No. 217-02521) Apr18

Power sensor NRP-Z91 SN 1003245 04-Apr-17 (No. 217-02522) Apr-1B

Ralerence 20 dB Atteruator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismalch combination SN: 50472/ 06327 O7-Apr-17 (No. 217-02529) Apr-18

Probe EF30V3 SN: 4013 14-2un-17 {No. EF3-4013_Jun17) Jun-18

Prode HIOVE SN. 6065 30-Dec-17 (No. H3-6065_Dec17) Dec-18

DAES SN 781 13017 (No, DAE4-T81_JMA17) Jui-18

S y Stas D« Check Data (n houss) Scheduled Check

Power mater Agllent 44198 SN: GB42420101 09-Oct09 (in house chack Oct-17) In house checc Oct-20

Power sersor HP E4412A SN US38485102 05-Jan-10 {in house check Oct17) In house checic Oct-20

Power sensor HP 84824 SN: US37206537 08-Oct-09 (n house check Oct-17) In house check: Oct-20

RF ganerstor RAS SMT-06 SN: 832283011 27-Aug-12 (in house chack Oct-17) In house chack: Oct-20

Network Analyzer HP 8753E SN: US3I73650685 16-0ct-01 (in house check Oct-17) In house check: Oct-18
Nama Function Signature

Calirated by: La Koysnar Laboratory Technician x./%

Approved by: Katja Pokovic Technical Manager

This calbration cortficate shall not be reproduced axcept In full without written approval of the laboratory,

P =

esuad: January 15, 2018
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Calibration Laboratory of

Schweizerischer Kalibrierdienst

Schmid & Partner g Service sulsse d'étatonnage
Engineering AG g Servizio avizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzectand o) Swisa Calibration Service
Accredited by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multilaters! Agreement for the recognition of calidration certificates
References
m ANSI-C63.19-2011

Amencan Nabonal Standard, Methods of Measurement of Compatibility between Wireless Communications

Dewvxces and Heanng Aids.

Methods Applied and Interpretation of Parameters:

¢ Coordinate System: y-axis is in the direction of the dipole arms. z-axis Is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole amms. x-axis is normal 10 the other axes.
In conadence with the standards [1], the measurement planes (probe sensor center) are selected 1o be at a
distance of 15 mm above the top metal edge of the dipole arms.

¢ Measurement Condihons. Further detads are available from the hardcopies at the end of the centificate, All
hgurusmodmthocmlummvaﬁduhlmqmyhﬁeuedﬂnbmrdpowmhdipobm
is set with a calbrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler, Whila the dipole under test is connected, the forward power is adjusted to the same level,

« Antenna Positioring: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shiekded room with absorbers around the setup 10 reduce the reflections,

It is verified belore the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing s relative position 10 the top center of the Test
Arch phantom, The vertical distance to the probe is adjusted alter dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified, The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the maiching grid reference point (tip
of the probe) considanng the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

« Feed Point Impedance and Retum Loss: These paramelers are measured using a HP 8753E Vector Network
Analyzer. The impedance s specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacies.

o E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 15 mm (in z) above the metal 10p of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-paralielity 1o the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface.

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

Certificate No: CD2600V3-1016_Jan18 Page20f 5
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Measurement Conditions
DASY system configura tion, as far as not given on page 1.
DASY Version DASYS V52.10.0
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 2600 MHz £ 1 MHz
Input power drift <0.05dB

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 87.3 Vim = 38.82 dBV/m
Maximum measured above low end 100 mW input power 86.3 V/m = 38,72 dBV/m
Averaged maximum above arm 100 mW Input power 86.8 V/im = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Frequency Return Loss Impedance
2450 MHz 209 dB 4330-521Q
2550 MHz 30.4 dB aa70+2710
2600 MHz 36.1d8 S0BRQ+145Q
2650 MHz 357 dB 51.70-021Q
2750 MHz 228d8 4820-6910

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole Is built of standard semirigid coaxlal cable. The interna! matching line is open ended. The antenna is
therafore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged, After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Certfticate No: CD2600V3-1016_Jan18 Page30f5
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Impedance Measurement Plot

9 Jan 2018 10100:08

CED sS4 Lo6 S dB/REF -18 oF 11-36.096 B 2 600.000 098 MMz
.
—_— CHE Markers
o —
P~ 25-20.876 48
Cor e 2.43000 GHz
. 7 #-30.29 B
2.55808 GHz
4-35.7
" LAY 78 FiOt
1:%° b / 5-22.843 0B
'y 275000 6Nz
Wid .
CH2 S14 LU FS 1 sun}_g_gp.\n.saz oM 2 600,000 930 MKz
\F - =%
AR \
: s -\ CH2 Narkers
2043340 0
Cor -%.1973 a
2.45000 Gz
* 433318
2.55000 1z
-
e 5308258
2.63000 GHx
e %9333 2
\L_/ 2.79000 G4z
CENTER 2 600,000 806 NHz SPAM 920,000 890 NHz
Certificate No: CD2600V3-1016_Jan18 Pagedof5

©Copyright. All rights reserved by SAICT.



w
SA ICT Punsmersn
Ehenzhen Acadenry of infermation
and Communications Technology

DASYS E-field Result

Test Laboratory: SPEAG Lah2

DUT: HAC Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3 - SN: 1016

Communication System: UID 0 - CW ; Frequency: 2600 MHe
Medium parameters used: 0 = 0 S4m, & = 15 p = 1000 hg/m"
Phantom section: RF Section

Measurement Standand: DASYS (IEEEAEC/ANSI C63,19:2011)

DASYS2 Configuration:

Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn781; Calibrated: 13.07.2017

DASY52 52.10.0{1446); SEMCAD X 14.6.10(7417)

Probe: EF3DV3 - SN4013; ConvF(1, 1, 1); Calibrated: 14.06.2017;

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070

No. 118N00673-HAC RF
Page 57 of 75

Date: 09.01.2018

Dipole E-Ficld measurement @ 2600MHZ/E-Scan - 2600MHz d=15mnvHearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mim, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 66.44 V/im; Power Drift = -0.00 dB
Applied MIF = 0,00 dB
RF avdio interference level = 38.82 dBV/m
Emission category: M2
MIF scaled E-field

Grid 1M2  |Grid 2 M2
38.42 dBV/m |38.72 dBV/m

Grid 3 M2
38.67 dBV/m

Gridam2  |Grid 5 M2
38,01 dBV/m |38.27 dBV/m

Grid 6 M2
38.24 dBV/m

Grid 7M2  |Grid 8 M2
38.53 dBV/m |38.82 dBV/m

Grid 9 M2
38.76 dBV/m

-1.37

-2.74

-4.11

-5.48

-6.85

0dB = 87.29 V/m = 38.82 d8V/m

Certificate No: CD2600V3-1016_Jan18 PageSof 5
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ANNEX E UID Specification

Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: G3M-FDO (TOMA, GMSK)
Geoup! GSM
ulD: 10021-008
PAR 93008
MIE-* 363¢B
Sandant Refererce ETSI TS 100 509 V&.9,0 (200501}
FOC CET KD 941225, DO anxd DO4
Category Periodic puised modulation
Modulstion: GMSK
Freauercy Band GEM 450 (450 .4 . 457.6 MHz)
GSM 4E0 (4788 - 468.0 MH2)
GSM 710 (398.0 - T16.0 MHz)
G5M 750 (747 0 - 783.0 MHz)
GSM 850 (524.0 - 545.0 MHz)
P-GSM 900 (8000 - 915.0 M)
E-GSM 500 (080 0 - 615.0 Miz)
R-GSM 000 (E76.0 - D15.0 MHz|
DCS 1000 (1710.0 - 1765.0 MHz)
PCS 1900 {1850.0 - 1910.0 MHz)
ER-GSM 200 (873.0 - 9150 MMy
Validstion band (0.0 + §000.0 MHz)
Daetated Specfication Active Skor: TNO
Data: PN continuous
Frame: composed out of 8 Skts
Mubtrame: 2610 [ICLE) Frame sét tiank
Sioltype & -timrg: Normad burat for GMSK
Banchwich 0.2 MKz
Intagration Time: 120.0ms

No. 118N00673-HAC RF
Page 58 of 75

PAR {0.1%) in accordance with FCC KDB 71168, Section 6.0 “Measuremant of the Paak-to-Avarage Power Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advancad probe response inearization calibration for
the same communication system (same UID and versicn),

UID Specification Sheet

UID 10021-DAC page 1/2

16.11.2016

©Copyright. All rights reserved by SAICT.



Ehenzhen Acadenty of Infemmation

SAiC YIS S BETHRR No. I18N00673-HAC RF
and Communicaticns Technalcgy Page 59 Of 75

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: UMTS-FDD (WCDMA)
Group: WCDMA
ulD: 10011-CAB
PAR: ' 291dB
MIF: 2 -27.23dB
Standard Reference: 3GPP TS 25.141 Annex A
FCC OET KDB 941225 D01 SAR test for 3G devices vD2
Category: Random amplitude modulation
Modulation: QPSK
Frequency Band: Band 1, UTRA/FDD (1920.0-1880.0 MHz, 20000)
Band 2, UTRA/FDD (1850.0-1810.0 MHz, 20001)
Band 3, UTRA/FDD (1710.0-1785.0 MHz, 20002)
Band 4, UTRA/FDD (1710.0-1755.0 MHz, 20003)
Band 5, UTRA/FDD (824.0-849.0 MHz, 20004)
Band 6, UTRA/FDD (830.0-840.0 MHz, 20005)
Band 7, UTRA/FDD (2500.0-2570.0 MHz, 20006)
Band 8, UTRA/FDD (880.0-915.0 MHz, 20007)
Band 9, UTRA/FDD (1749.9-1784.9 MHz, 20008)
Band 10, UTRA/FDD (1710.0-1770.0 MHz, 20008)
Band 11, UTRA/FDD (1427.9-1452.9 MHz, 20010)
Band 12, UTRA/FDD (698.0-7186.0 MHz, 20011)
Band 13, UTRA/FDD (777.0-787.0 MHz, 20012)
Band 14, UTRA/FDD (788.0-798.0 MHz, 20013)
Band 19, UTRA/FDD (830.0-845.0 MHz, 20130)
Band 20, UTRA/FDD (832.0-862.0 MHz. 20131)
Band 21, UTRA/FDD (1447.9-1462.9 MHz, 20132)
Band 22, UTRA/FDD (3410.0-3480.0 MHz, 20217)
Band 25, UTRA/FDD (1850.0-1815.0 MHz, 20218)
Band 26, UTRA/FDD (814,0-849.0 MHz, 20219)
Detailed Specification: Dedicated Channel Type: RMC
Bitrate: 12.2 kbps
DPDCH: 60 kbps
DPCCH: 15 kbps
DPCCH/DPDCH power ratio: -5.46 dB
Bandwidth: 5.0 MHz
Integration Time: 100.0 ms

' PARA{0.1%) in accordance with FCC KDB 71188, Section 6.0 “Measuremant of the Paeak-to-Avarage Power Ratio (PAPR)”
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and version),

UID Specification Sheet

UID 10011-CAB page 1/2 16.01.2014

©Copyright. All rights reserved by SAICT.



s:ic-r RIS BB AR No. 118N00673-HAC RF

Ehenzhen Acadenry of nfemation

and Communications Technalogy Page 61 Of 75

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: LTE-FOD (SC-FDMA, 1 RS, 10 MHz, 16-QAM)
Geoup! LTE-FDO
ulD 10176-CAE
PAR: 65248
MIE-* -4.76dB
Sandant Reforerce 3IGAE (ETS) TS 136,101 V40
AGFP /ETSITS 138213 Ve 0
FCC OET KEA 541228 D08 SAR for LTE Devices w01
Categury. Rar pit daton
Modulation: 16.QAM
Frogusrcy Barnd Band 1, E-UTRAFDD (1820 0 - 1000.0 MHz)
Band 2, E-UTRAFDD (1850.0 - 1810.0 MHz)
Band 3, E-UTRAFDD (17100 - 1785,0 MHz}
Band &, E-UTRAFDD (17100 - 1 756.0 MHz)
Band 5, E-UTRAFDD (6240 - 8400 MHz)
Band &, E\UTRANFDD (830 0 - 840.0 MMz}
Band 7, E-UTRASFOD (25000 - 2570.0 MHz)
Band 8, E-UTRAFDD (5500 - 815.0 MHz)
Band 9, EUTAAFOD (1746.9 - 1764.9 MHz)
Band 10, E-UTRAFDO (17100 - 1770.0 MHz)
Band 11, EUTRAFDD (1627.9 « 14479 MHz}
Band 12, E-UTRAFDD (960.0-710.0 MHz)
Band 13, EUTRAFOD (777.0 - 787.0 MHz}
Band 14, E-UTRAFO0 (7680 - 798.0 MHz)
Band 17, E-UTRAFDD (704 0 - 16,0 MH2}
Band 18, E-UTRAFD0 ($15.0 - 830,0 MHz)
Band 19, E-UTRAFDD (650.0 - 5450 MKz}
Band 20. E.UTRAFDO (332.0 - B62.0 MHz}
Band 21, E-UTRAFDD (16479 - 14629 MHz)
Band 22, E-UTRAFDO (3610.0 - 34500 MHz)
Band 23, E-UTRAFDD (2000.0 - 20200 MHz}
Band 24, E-UTRAFDD (16268 - 1660.5 MKz}
Band 25, E-UTRAFDD (1850.0 - 1915.0 MKz}
Band 26 E-UTAAFDD (514.0 - 848.0 MHz)
Band 27 E-UTRAFDD (8070 - 624,0 MHz)
Band 28 EUTRAFDD (7030 - 748.0 MHz}
Band 30, E-UTRAFO0 (23050 - 2315.0 MHz)
Band 65, E-UTRAFDD (1820 0 - 2010,0 MMz}
Band 66, E.UTRAFDO (17100 - 1780.0 MHz}
Band 80, E-UTRAFDO (5900 - 720.0 MH2}
Band 70, E-UTRAFDOD (18950 - 1710.0 MHz)
Band 71, E-UTRA¥ DD (883.0 - 6080 MHz}
Validation band (0.0 - 8000.0 MHz)
Detabec Specficabon: Modulation Scheme: SC-FDMA
Numbar of PUSCHs 1
Settrga for Sublrame #0 to #S
Modulation Schame: OFSK
Data Type: UL-SCH
Number AB 1
Transpon Block Sipe: 256
TES Index: 14
MCS Index 15
Data Type: PNS
Bandwiort: 10.0MHz
Integration Time 10.0ms

No. 118N00673-HAC RF
Page 62 of 75

PAR {0.1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremant of the Paeak-to- Avarage Power Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advancad probe response inearization calibration for
the same communication system (same UID and version),

UID Specification Sheet

UID 10176-CAE page 1/2

27.07.2017
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: LTE-FOD (SC-FDMA, 1 RS, 15 MHz, 16-QAM)
Geoup! LTE-FOO
ulD 10182.CAD
PAR: 65208
MIF-* A.76dB
Sandant Refererce IGAE ETSI TS 136,100 VB 40

IGPP /ETSI TS 138,213 V40
FCC CET XEB 541228 D08 SAR for LTE Devices w01

Categury. Random ampiiude modulaion
Modulatian: 16.QAM
Frogusrcy Barnd Band 1, E-UTRAFDD (1820 0 - 1000.0 MHz)

Band 2, E-UTRAFDD (183500 - 1010.0 MHz)
Band 3, E-UTRAFDD (17100 - 1785,0 MHz}
Band ¢, E-UTRAFDD (1710.0 - 1756.0 MHz)
Band 7, E-UTRAFDD (25000 - 2570 0 MH2)
Band 6, EAUTRAFDD (17689 - 17049 MHz)
Band 10, E-UTRAF 0O (17100 - 1770.0 MHz}
Band 10, E-UTRAFDO (9150 - 830.0 MH2)
Band 19, E-UTRAFDD (830.0 - 8450 MHz}
Band 20, E-UTRAFDO (6520 - 862.0 MHz}
Band 21, EUTRAFDD (16479 - 14629 MKz}
Band 22, E-UTRAFDO (34100 - 3400.0 MHz)
Band 23, E.UTRAFDD (2000.0 - 2020.0 MHz)
Band 25, E-UTRAF D0 (1850.0 - 1915.0 MHz)}
Band 26 E-UTRAFDD (414.0 - 045.0 MHz}
Band 28 E-UTRAFOD (7030 - 748.0 MHz)
Band 85, E-UTRAFOD (18200 - 2010.0 MH2)
Band 68, E.UTRAFDO (17100 - 1780.0 MHz)
Band 68, E-UTRAF DO (898.0 - 720.0 MH2)
Band 70, EUTRAFDO (1693.0 - 1710.0 MHz)
Band 71, E-UTRAF DD (863.0 - 608.0 MH2}
Validstion band (0.0 + 8000.0 MH2)

Detabec Specficabon: Modulstion Scheme: SC-FDMA
Numbar of PUSCHs 1
Sattngs for Subtiame A0 to 8%
Modulation Schwers: 160AM
Data Type: UL-SCH
Number A8 1
Transport Block Size: 256
TBS Index 14
MCS Ingex: 15
Data Type: PND

Bandwich 15,0MHz

Imegration Time: 10.0ms

PAR {0,1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremam of the Paak-to-Avarage Powar Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versica),

UID Specification Sheet UID 10182-CAD page 1/2 27.07.2017

©Copyright. All rights reserved by SAICT.
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Name:

Geroup: LTE-FOO
uiD: 10170-CAD

PAR: 65208
MIF-* A.76dB

LTE-FOD (SC-FDMA, 1 RS, 20 MHz, 16-QAM)

3GPE /ETSI TS 136,101 VB A0

AGFP /ETSI TS 138,213 V40

FCC CET XEB 541228 D08 SAR for LTE Devices w01
Random ampiiude modulaion

Categary.
Modulatian:

Frocuercy Sand

16.QAM

Band 1, E-UTRAFDD (18200 -
Band 2, E-UTRAFDD (18500 -
Bund 3, E-UTRAFDD (17100 -
Band 4, E-UTRAFDD (17100 -
Band 7, E-UTRAFDD (25000 +
Band 8, EUTRAFDD (17689

Band 10, E-UTRAFDO (1710.0 - 1770.0 MHz}

1000.0 MHz|
1010.0 MHz)
17650 MHz}
1756.0 MHz)
2570.0 MH2)
1704,9 Mhz)|

Band 20. E-UTRAFDO (532 0 - 862.0 MH2}

Band 22, E-UTRAFOD (34100 - 3400.0 MHz)}
Band 23, E-UTRAF DO 2000 0 - 2020.0 MHz)
Band 25, EUTRAFDD (1820.0 « 1515,0 MMz}

Band 28 E-UTRAFDD (703.0 - 748.0 MHz)

Band &5, E.UTRAFDD (1820.0 - 2010.0 MHz)
Band 85, E-UTRAFOO (17100 - 1780.0 MHz}
Band 70, E-UTRAFDD (16950 - 1710,0 MHz)

Band 71, E-UTRAFDO (5583.0 - £08.0 MHz)
Valitation band (0.0 - $000.0 MHz)

Detaied Specfication:
Numbar ot PUSCHS 1

Settnge lor Sublrame 0 1o A%

Modulsion Scheme: 15QAM
Data Type UL-SCH
Number A8 1

Transport Block Size: 258
TBS Indux 14

MCS Index: 15

Data Type: PN3

20.0MHz

10.0ms

Bandwisr
Integration Time;

z

Modulation Scheme: SC-FDMA

No. 118N00673-HAC RF
Page 66 of 75

PAR {0,1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremam of the Paak-to-Avarage Powar Ratio (PAPR)™
Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response Inearizasion calibration for

the same communication system (same UID and versica),

UID Specification Sheet

UID 10170-CAD page 1/2
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Name:

Group!
uiD:

PAR!
MIF-*

Categary.
Modulatian:

Frocuercy Sand

Detaied Specfication:

Bandwisr
Integration Time;

LTE-TOD (SC-FDMA, 1 RS, 10 MHz, 16-QAM)

LTE-TOO
10235-CAD

940408
~1.444d8

3GAE /ETSI TS 136,100 VB 40
GFP /ETSI TS 138,213 V40
FCC CET XEB 541228 D08 SAR for LTE Devices w01

Random ampiiude modulaion
16.QAM

Band 33, E-UTRA/TDD (19000 -
Band 3¢, E-UTRATO0 (20100 -
Bund 35, E-UTRATOO (1850.0 -
Band 35, E-UTRATOD (18300 -
Band 37, E-UTRASTOD (19100 -
Band 35, E-UTRATTOD (25700 -
Band 33, E-UTRATT0D (18800 -
Band 40, E-UTRA/TOD (2300.0 -
Band 41, E-UTRA/TDD (24950 -
Band 42, E-UTRA/TOD (36000 -
< 3800.0 MHz}

Band 43, EUTRATOD (35000

1620.0 MHz)
2025.0 MHz}
1510,0 MHz}
1990.0 MHz)
1930.0 MH7)
2620.0 MHz)
1920.0 MKz}
2400.0 MMz}
2600.0 MHz)
3600.0 MHz)

Bard 44, E-UTRATDO (703.0 - 803.0 MHz}

Band 45, EUTRAAFDD (18470

Band 45, E-UTRAF OO (31500 -
Band 47, E-UTRATDD (58550 -
Band 48, E-UTRA/TOO (35500 -

1407.0 MHz)
5625.0 MHz}
4525.0 MHz}
3700.0 MHz)

Valitation band (0.0 - $000.0 MHz)

Modulation Scheme: SC-FDMA
Uptink-cowrdink contigueaton. 1

Soeclal Sutframs conliguistion: 4

Number of Frames: 1

Settrga 1or UL Subtrame 23,75

Number cf PUSCHS: 1
Modulation Schame: 150AM
Adocsted RE: 1

Stt Numbs ol RB: 25
Data Type: PNt

10.0MHz

10.0ms

No. 118N00673-HAC RF
Page 68 of 75

PAR {0,1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremam of the Paak-to-Avarage Powar Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versica),

UID Specification Sheet

UID 10235-CAD page 1/2

27.07.2017
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Name:

Group!
uiD:

PAR!
MIF-*

Categary.
Modulatian:

Frocuercy Sand

Detabed Spechcation:

Bandwickt
Imegeation Time

LTE-TOD (SC-FDMA, 1 RS, 15 MHz, 16-QAM)

LTE-TOO
10238-CAD

940408
~1.444d8

3GAE /ETSI TS 136,100 VB 40
GFP /ETSI TS 138,213 V40
FCC CET XEB 541228 D08 SAR for LTE Devices w01

Random ampiiude modulaion
16.QAM

Band 33, E-UTRA/TDD (19000 -
Band 3¢, E-UTRATO0 (20100 -
Bund 35, E-UTRATOO (1850.0 -
Band 35, E-UTRATOD (18300 -
Band 37, E-UTRASTOD (19100 -
Band 35, E-UTRATTOD (25700 -
Band 33, E-UTRATT0D (18800 -
Band 40, E-UTRA/TOD (2300.0 -
Band 41, E-UTRA/TDD (24950 -
Band 42, E-UTRA/TOD (36000 -
< 3800.0 MHz}

Band 43, EUTRATOD (35000

1620.0 MHz)
2025.0 MHz}
1510,0 MHz}
1990.0 MHz)
1930.0 MH7)
2620.0 MHz)
1920.0 MKz}
2400.0 MMz}
2600.0 MHz)
3600.0 MHz)

Bard 44, E-UTRATDO (703.0 - 803.0 MHz}

Band 45, EUTRAFDD (18470

Band 48, E-UTRATOO (35500 -

1407.0 MHz)
3700.0 MHz}

Valdstion band (0.0 - 6000.0 MHz)

Modulaton Scheme: SC-FDMA
Uplrk cowrlink contigueation: 1

Special Subframe configuration: 4

Numbar ot Framas: 1

Settrge Yor UL Sublrame 237 4

Number of PUSCHs: 1
Modulaton Schwers 18QAM
Aocated BE: 1

Start Number of RB: 37
Data Type: PNafx

15.0M

10.0ms

No. 118N00673-HAC RF
Page 70 of 75

PAR {0,1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremam of the Paak-to-Avarage Powar Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versica),

UID Specification Sheet

UID 10238-CAD page 1/2
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Name: IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps)

Group: WLAN

uiD: 10061-CAB

PAR: ' 3.60 dB

MIF: 2 -2.02dB

Standard Reference: IEEE 802.11b-1999 , Part 11, FCC SAR meas for802 11abg

v01r02 (248227 DO1)

Category: Random amplitude modulation

Modulation; DQPSK

Frequency Band: WLAN 2.4GHz (2412.0-2484,0 MHz, 20230)

Detailed Specification: Data Rate: 11 Mbps
Spreading, Coding: CCK
PPDU format: Long Preamble & Heading
PSDU Length: 1024

PSDU Data: PN9
Bandwidth: 20.0 MHz
Integration Time: 1.5ms

PAR {0.1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremant of the Peak-to-Avarage Power Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versicn),

UID Specification Sheet UID 10061-CAB page 1/2 26.11.2014
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Name: |EEE B02.1 1wh WiF] 5 GHz (OFDM, 58 Mups)
Geoup! Wian
ulD: 10008-CAC
PAR! 10.56dB
MiF: " -3.15dB
Sandant Refererce |EEE BOZ 1121999 |R2003) , Part 11
IEEE R0 115-2005 . Part 11
FCC SAA meas for 802 11 a b g v0110Z (248227 DD1)
Category. Random ampliude meculition
Modulation 04-QAM
Frequency 8and: WLAN 506z (49150 « 5825.0 MHz)
U-NI-1, U-NI2A 5170 - 5350 MHz)
UNII2C Standalona {5480 - 5710 M-z
UNI2C <5 85 GHz 15400 - 5650 MHz)
U-NII-S Standalone (5725 - 5235 MMz)
UNL2C, U-NII-I (3850 - 5835 MKz}
Validstion band (0.0 « $000.0 MHz)
Detailed Spechication: Data Rate. 54 Mtos
Coding Rate: 34
Codud bits per subcaree &
Codad bits per OFDM symbel: 268
Data bits per OFDM symbol: 210
PSDU Lungth: 1000 Byas
PSDU Gata: PNG
Bandwicth 20.0MHz
Integration Time 0.3ms

No. [118N00673-HAC RF

Page 74 of 75

' PAR{0.1%) in accordance with FCC KDB $71168, Section 6.0 “Measuremant of the Peak-to-Avarage Powar Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and version),

UID Specification Sheet

UID 10069-CAC page 1/2
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