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INTRODUCTION

Product Service

The information contained in this report is intended to show verification of the Specific
Absorption Rate Testing of the DAQRI Compute Pack to the requirements of KDB 447498 D01
v06 General RF Exposure Guidance.

Objective

Applicant
Manufacturer

Manufacturing Description

Model Number
Serial/IMEI Number(s)

Number of Samples Tested
Hardware Version

Software Version

Battery Cell Manufacturer
Battery Model Number

Test Specification/Issue/Date
Start of Test

Finish of Test

Related Document(s)

Name of Engineer(s)

Document 75936979 Report 12 Issue 1

To perform Specific Absorption Rate Testing to determine
the Equipment Under Test's (EUT’s) compliance with the
requirements specified of KDB 447498 D01 v06 General
RF Exposure Guidance, for the series of tests carried out.

DAQRI LLC

DAQRI International Ltd

DAQRI Compute Pack is a mobile computer that powers a
lightweight wearable human-machine interface that
connects workers in a variety of industries and
environments to real time information and augmented work
instruction

DAQRI Compute Pack

Sample 1 Not Serialised

Sample 2 OA565-7DF-5A51EMTGNF

2

DCP DE

V16

Getach

A10-00013

KDB 447498 D01 v06 General RF Exposure Guidance
09 May 2017

23 May 2017

FCC 47CFR 2.1093: 2016

KDB 865664 — D01 v01r04

KDB 865664 — D02 v01r02

KDB 648474 — D04 v01r03

KDB 447498 — D01 v06

KDB 941225 D07 v01r02

IEEE 1528-2013

KDB 248227 — D01 v02r02

RSS-102 Issue 5 March 2015

Stephen Dodd
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1.2 BRIEF SUMMARY OF RESULTS
The measurements shown in this report were made in accordance with the procedures
specified KDB 447498 D01 v06 General RF Exposure Guidance.
The maximum 19 volume averaged stand-alone SAR found during this Assessment:
Max 1g SAR (W/kg) Body | 1.11 (Measured) | 1.16 (Scaled)
The maximum 1g volume averaged SAR level measured for all the tests performed did not exceed the limits for
General Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg.
The maximum 19 volume averaged stand-alone Reported SAR found during this Assessment
for each supported mode:
Band Test Configuration Max Reported SAR (W/kg)
2450 MHz Body 0.31
U-NII-2A Body 1.16
U-NII-2C Body 0.89
U-NII-3 Body 0.54
The maximum 1g volume averaged SAR level measured for all the tests performed did not exceed the limits for
General Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg.
Document 75936979 Report 12 Issue 1 Page 5 of 44
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1.3 TEST RESULTS SUMMARY

1.3.1 System Performance / Validation Check Results

Prior to formal testing being performed a System Check was performed in accordance with KDB
865664 and the results were compared against published data in Standard IEEE 1528-2013.
The following results were obtained: -

System performance / Validation results

Percentage Drift on
Date Frequency (MHz) Max 1g SAR (W/kg)* Reference
09/05/2017 5200 73.25 -2.02
09/05/2017 5500 75.64 -4.37
10/05/2017 2450 52.95 3.42
10/05/2017 5800 67.28 -9.20
24/05/2017 5800 72.06 -2.75
*Normalised to a forward power of 1W
Document 75936979 Report 12 Issue 1 Page 6 of 44
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1.3.2 Results Summary Tables

WLAN 2450 MHz 802.11b 20MHz 1Mbps Antenna A Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured Measured Scaled 1g Scan
Test Position (,\‘]Bamnbneerl E:,\;Ie}_?zu)ency é:;S\:grge Z;jué];)Up 1g SAR SAR Figure
(Wikg) (Wikg) Number
(dBm)
13mm Rear Face* 6 2437 19.50 20.50 0.25 0.31 Figure 4
5mm Right Edge 6 2437 19.50 20.50 0.02 0.03 Figure 5
5mm Bottom Edge 6 2437 19.50 20.50 0.04 0.05 Figure 6

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

KDB248227 D01 v02 - Testing was not required for OFDM as per Section 5.2.2

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at 0Omm from the Elliptical Flat
Phantom

WLAN 2450 MHz 802.11b 20MHz 1Mbps Antenna B Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Test Position Channel | Frequency ,'\A/I\?ear;lg:d Tune Up li/lgegiuléed 22?.\',% 19 ?icgaur:e
Number | (MHz) Power (dBm)
(dBm) (Wikg) (W/kg) Number
13mm Rear Face* 6 2437 19.00 20.50 0.09 0.13 Figure 7
5mm Right Edge 6 2437 19.00 20.50 0.06 0.08 Figure 8
5mm Top Edge 6 2437 19.00 20.50 0.02 0.03 Figure 9

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

KDB248227 D01 v02 - Testing was not required for OFDM as per Section 5.2.2

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom
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WLAN U-NII-2A 802.11ac 40 MHz VHTO Antenna A Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured Measured Scaled 1g Scan
Test Position (,\‘]Bamnbneerl E:,\;Ie}_?zu)ency é\ésvr:?e Z;jué];)Up 1g SAR SAR Figure
(Wikg) (W/kg) Number
(dBm)
13mm Rear Face* 54 5270 20.30 20.50 1.11 1.16 Figure 10
5mm Right Edge 54 5270 20.30 20.50 0.13 0.14 Figure 11
5mm Bottom Edge 54 5270 20.30 20.50 0.45 0.47 Figure 12
13mm Rear Face* 62 5310 13.90 14.50 0.27 0.31 Figure 13

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom

WLAN U-NII-2A 802.11ac 40 MHz VHTO Antenna B Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured Measured Scaled 1g Scan
Test Position (l\:lninbneerl z:,\:lek?;)ency é\(;s\;:?e ;I;jug;)Up 1g SAR SAR Figure
(Wikg) (Wikg) Number
(dBm)
13mm Rear Face 54 5270 20.40 20.50 0.68 0.70 Figure 14
5mm Right Edge 54 5270 20.40 20.50 0.07 0.07 Figure 15
5mm Top Edge 54 5270 20.40 20.50 0.24 0.25 Figure 16

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

UNII-2C 802.11ac 80MHz VHTO Antenna A Body Specific Absorbtion Rate (Maximum SAR) 1g

Results
Measured
. Channel | Frequency | Average Tune Up Measured Scaled 19 S_can
Test Position Number (MH2) Power (dBm) 1g SAR SAR Figure
(dBm) (Wikg) (W/kg) Number
13mm Rear Face* 122 5610 19.40 20.50 0.69 0.89 Figure 17
5mm Right Edge 122 5610 19.40 20.50 0.24 0.31 Figure 18
5mm Bottom Edge 122 5610 19.40 20.50 0.41 0.53 Figure 19
13mm Rear Face* 138 5690 18.10 18.5 0.34 0.37 Figure 20

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

An additional scan was required as per KDB 447498 D01 - Testing of other required channels within the operation
mode of a frequency band is not required when the reported 1g SAR for mid-band or highest output power channel is:
< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom
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WLAN UNII-2C 802.11ac 80MHz VHTO Antenna B Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured Measured Scaled 1g Scan
Test Position (,\‘]Bamnbneerl E:,\;Ie}_?zu)ency é\ésvr:?e Z;jué];)Up 1g SAR SAR Figure
(Wikg) (W/kg) Number
(dBm)
13mm Rear Face* 122 5610 20.10 20.50 0.67 0.73 Figure 21
5mm Right Edge 122 5610 20.10 20.50 0.06 0.07 Figure 22
5mm Top Edge 122 5610 20.10 20.50 0.33 0.36 Figure 23

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom

WLAN UNII-3 802.11n 40MHz VHTO Antenna A Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured Measured Scaled 1g Scan
Test Position (l\:lninbneerl z:,\:lek?;)ency é\(;s\;:?e ;I;jug;)Up 1g SAR SAR Figure
(Wikg) (Wikg) Number
(dBm)
13mm Rear Face* 159 5795 20.30 20.50 0.40 0.42 Figure 24
5mm Right Edge 159 5795 20.30 20.50 0.27 0.28 Figure 25
5mm Bottom Edge 159 5795 20.30 20.50 0.26 0.27 Figure 26

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (19)

KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is = 200MHz

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom

WLAN UNII-3 802.11n 40MHz VHTO Antenna B Body Specific Absorbtion Rate (Maximum
SAR) 1g Results

Measured
. Channel | Frequency | Average Tune Up Measured Scaled 1g S_c an
Test Position Number | (MHz) Power (dBm) 1g SAR SAR Figure
(Wikg) (W/kg) Number
(dBm)
13mm Rear Face* 159 5795 20.40 20.50 0.53 0.54 Figure 27
5mm Right Edge 159 5795 20.40 20.50 0.07 0.07 Figure 28
5mm Top Edge 159 5795 20.40 20.50 0.53 0.54 Figure 29

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (19)

KDB 447498 DO1 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz

< 0.6W/kg when the transmission band is between 100MHz and 200MHz

< 0.4W/kg when the transmission band is 2 200MHz

*Separation distance between the EUT and the Elliptical Flat Phantom with the clip at Omm from the Elliptical Flat
Phantom
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SISO A SISO B
Position Configuration Channel (Scaled 1g SAR | (Scaled 1g > 19 SAR (W/kg)

values) SAR values)
Rear Face 802.11b 20MHz 1Mbps 6 0.31 0.13 0.44*
Right Edge 802.11b 20MHz 1Mbps 6 0.03 0.08 0.11*
Bottom Edge 802.11b 20MHz 1Mbps 6 0.05 0.13%** 0.18*
Top Edge 802.11b 20MHz 1Mbps 6 0.31*** 0.03 0.34*
Rear Face 802.11ac 40MHz VHTO 54 1.16 0.7 1.86**
Right Edge 802.11ac 40MHz VHTO 54 0.14 0.07 0.21*
Bottom Edge 802.11ac 40MHz VHTO 54 0.47 0.70*** 0.88*
Top Edge 802.11ac 40MHz VHTO 54 1.16%** 0.25 1.31*
Rear Face 802.11ac 80MHz VHTO 122 0.89 0.73 1.62**
Right Edge 802.11ac 80MHz VHTO 122 0.31 0.07 0.37*
Bottom Edge 802.11ac 80MHz VHTO 122 0.53 0.73*** 1.26*
Top Edge 802.11ac 80MHz VHTO 122 0.89*** 0.36 1.25**
Rear Face 802.11ac 80MHz VHTO 159 0.4 0.53 0.93*
Right Edge 802.11ac 80MHz VHTO 159 0.28 0.07 0.35*
Bottom Edge 802.11ac 80MHz VHTO 159 0.27 0.53*** 0.8*
Top Edge 802.11ac 80MHz VHTO 159 0.40** 0.54 0.94*

The antennas were spatially separated to the extent that the SAR distributions did not overlap, therefore were treated
independently as per KDB 248227 D01 Section 6.5. The highest reported SAR for the 802.11 transmission modes in the
frequency band was used for simultaneous transmission SAR test exclusion.

* KDB 447498 D01 Section 4.3.2 Simultaneous SAR measurements were not required as the sum of the 1g SAR
measurements did not exceed 1.6 W/kg
** KDB 447498 D01 Section 4.3.2 PSLR (Peak SAR Location Ratio) Assessment is required as the sum of the 1g SAR
measurements exceeds 1.6 W/kg.
*** This position was not tested as the Antenna Position was > 25mm from the device edge — The worst case result for
that antenna was used.

Document 75936979 Report 12 Issue 1
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‘87.62Zmm

Figure 1. 802.11ac 40MHz VHTO PSLR-distance measurement
AS Per KDB 447498 D01 Section 4.3.2
The ratio is determined by

(SAR1 + SAR2)'S

< 0.04
Ri

Where Ri Is the distance between the Peak SAR locations in Millimeters.

(1.16 +0.70)*5 0.04
67.62 e

Therefore no further assessment is required.

Document 75936979 Report 12 Issue 1 Page 11 of 44

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

‘87.62Zmm

Figure 2. 802.11ac 80MHz VHTO PSLR
AS Per KDB 447498 D01 Section 4.3.2
The ratio is determined by

(SAR1 + SAR2)'S

< 0.04
Ri

Where Ri Is the distance between the Peak SAR locations in Millimeters.

(0.89 +0.73)*5 0.03
67.62 e

Therefore no further assessment is required using a volume scan.
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Standalone SAR Test Exclusion Considerations (KDB 447498 D01)

The 1g SAR Test exclusion thresholds for 100 MHz to 6 GHz test separation distances < 50 mm
are determined by:

[(max power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)]
[Nf (oHz)] < 3.0, where

e f(cHz) is the RF channel transmit frequency in GHz.

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

e The result is rounded to one decimal place for comparison.

o When the maximum test separation distance is < 5 mm, a distance of 5 mm is applied.

Frequency | Power Power Test Distance Threshold | Test

Band (MHz) (dBm) (mW) Position (mm) Exclusion

2450 MHz 2437 20.5 112.2 Body <5 35.0 No

U-NII-2a 5270 20.5 112.2 Body <5 515 No

U-NII-2C 5610 20.5 112.2 Body <5 53.2 No

U-NII-3 5795 20.5 112.2 Body <5 54.0 No

Technical Description

The equipment under test (EUT) was a DAQRI Compute Pack. A full technical description can
be found in the manufacturer's documentation.

Test Configuration and Modes of Operation

The testing was performed with an integral battery supplied and manufactured by DAQRI.

WLAN testing was achieved using the devices internal software, customer supplied software
and settings supplied by the customer. For each scan the device was configured into a
continuous transmission test mode.

Worst case data rates used were 2.4 GHz -802.11.b 20 MHz 1Mbps, U-NII-2A 802.11a 40 MHz
VHTO, U-NII-2C 802.11ac 80 MHz VHTO, U-NII-3 802.11n 40 MHz VHTO.

Some SAR levels were found to be > 0.80 W/kg (KDB 447498 D01) therefore additional testing
was required at the relevant frequencies / channels of the bands.

The part of the EUT that contains the transmitter and antennas is designed to be worn on the
users belt. Due to the overall diagonal dimension of the device being less than 20 cm but
greater than 16 cm the EUT was tested in conjunction with KDB 941225 D07 for UMPC Mini
Tablets. Body SAR testing was performed on all faces and edges of the device that were within
25mm of each antenna. For antenna A the rear face, right edge and bottom edge were tested.
For antenna B the rear face, right face and bottom edge were tested. The rear face of the
device had a belt clip which was tested with a 0Omm separation distance from the elliptical flat
phantom, the separation distance from the rear face of the EUT to the elliptical flat phantom was
13 mm. All other faces were tested using a 5mm separation distance.

The Elliptical Phantom dimensions are 600 mm major axis and 400mm minor axis with a shell
thickness of 2.00mm. The phantom was filled to a minimum depth of 150mm with the
appropriate simulant liquid. The dielectric properties were in accordance with the requirements
specified in KDB 865665.
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Included in this report are descriptions of the test method; the equipment used and an analysis
of the test uncertainties applicable and diagrams indicating the locations of maximum SAR for
each test position along with photographs indicating the positioning of the handset against the

body as appropriate.
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1.4 FCC POWER MEASUREMENTS

1.4.1 Method
Conducted power measurements were made using a power meter.

1.4.2 Conducted Power Measurements
WLAN 2450 MHz
Mode Frequency (MHz) Duty Cycle (%) éjvlgeggglggw: r ﬁijer;a)g;ggWg r
802.11b - 20 MHz - 1 Mbps DSSS 2412 100 19.10 19.20
802.11b - 20 MHz - 1 Mbps DSSS 2437 100 19.50 19.00
802.11b - 20 MHz - 1 Mbps DSSS 2462 100 19.40 17.40
802.11b - 20 MHz - 6 Mbps OFDM | 2412 100 17.80 17.60
802.11b - 20 MHz - 6 Mbps OFDM | 2437 100 19.60 19.20
802.11b - 20 MHz - 6 Mbps OFDM | 2462 100 16.50 15.60
WLAN 5000 MHz
Mode Frequency (MHz) Duty Cycle (%) (Advgrrr;’;gselggw: ' (Adv;rna)g;ggwg '
802.11a - 20 MHz - 6 Mbps 5180 100 17.90 18.30
802.11a - 20 MHz - 6 Mbps 5200 100 19.40 19.40
802.11a - 20 MHz - 6 Mbps 5220 100 19.40 20.40
802.11a - 20 MHz - 6 Mbps 5240 100 19.40 19.80
802.11a - 20 MHz - 6 Mbps 5260 100 19.90 19.80
802.11a - 20 MHz - 6 Mbps 5280 100 19.80 19.80
802.11a - 20 MHz - 6 Mbps 5300 100 19.60 19.80
802.11a - 20 MHz - 6 Mbps 5320 100 17.10 18.30
802.11a - 20 MHz - 6 Mbps 5500 100 17.40 17.10
802.11a - 20 MHz - 6 Mbps 5560 100 19.40 19.00
802.11a - 20 MHz - 6 Mbps 5580 100 19.50 19.00
802.11a - 20 MHz - 6 Mbps 5640 100 19.70 19.30
802.11a - 20 MHz - 6 Mbps 5660 100 19.70 19.80
802.11a - 20 MHz - 6 Mbps 5745 100 19.90 19.10
802.11a - 20 MHz - 6 Mbps 5825 100 19.50 19.30
802.11n- 40MHz-HTO 5190 100 16.20 17.20
802.11n- 40MHz-HTO 5230 100 19.90 20.30
802.11n- 40MHz-HTO 5270 100 20.30 20.40
802.11n- 40MHz-HTO 5310 100 14.00 15.40
802.11n- 40MHz-HTO 5510 100 14.30 15.20
802.11n- 40MHz-HTO 5550 100 17.40 17.50
802.11n- 40MHz-HTO 5590 100 19.80 19.30
802.11n- 40MHz-HTO 5630 100 19.70 20.10
802.11n- 40MHz-HTO 5670 100 17.00 17.00
802.11n- 40MHz-HTO 5710 100 20.00 19.80
802.11n- 40MHz-HTO 5755 100 20.20 20.00
802.11n- 40MHz-HTO 5795 100 20.30 20.30
802.11n-20MHz-HTO 5180 100 18.00 18.20
802.11n-20MHz-HTO 5200 100 19.50 19.30
802.11n-20MHz-HTO 5220 100 19.40 19.60
802.11n-20MHz-HT0 5240 100 19.40 19.60
802.11n-20MHz-HTO 5260 100 19.90 19.60
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802.11n-20MHz-HTO 5280 100 19.80 19.70
802.11n-20MHz-HTO 5300 100 19.60 19.60
802.11n-20MHz-HTO 5320 100 17.20 18.10
802.11n-20MHz-HTO 5500 100 17.30 17.00
802.11n-20MHz-HTO 5560 100 19.40 18.90
802.11n-20MHz-HTO 5580 100 19.40 18.90
802.11n-20MHz-HTO 5640 100 19.50 19.30
802.11a-40MHz-VHTO 5190 100 16.10 17.10
802.11a-40MHz-VHTO 5230 100 19.80 20.20
802.11a-40MHz-VHTO 5270 100 20.30 20.40
802.11a-40MHz-VHTO 5310 100 13.90 14.50
802.11a-40MHz-VHTO 5510 100 14.50 15.30
802.11a-40MHz-VHTO 5550 100 17.40 17.50
802.11a-40MHz-VHTO 5590 100 19.80 19.90
802.11a-40MHz-VHTO 5630 100 19.70 20.20
802.11a-40MHz-VHTO 5670 100 17.00 17.10
802.11a-40MHz-VHTO 5710 100 20.00 19.90
802.11a-40MHz-VHTO 5755 100 20.20 20.10
802.11a-40MHz-VHTO 5795 100 20.30 20.30
802.11ac-80MHz-VHTO 5210 100 13.80 14.40
802.11ac-80MHz-VHTO 5290 100 11.80 13.40
802.11ac-80MHz-VHTO 5530 100 13.00 13.00
802.11ac-80MHz-VHTO 5610 100 19.40 20.10
802.11ac-80MHz-VHTO 5690 100 18.10 17.90
802.11ac-80MHz-VHTO 5775 100 19.70 20.30
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SECTION 2
TEST DETAILS
Specific Absorption Rate Testing of the
DAQRI Compute Pack
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2.1 DASY5 MEASUREMENT SYSTEM

211 System Description

The DASYS5 system for performing compliance tests consists of the following items:

Mossuoman Sanee o DASYS

abaot controfer

Figure 3 System Description Diagram
A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics
(DAE).
An isotropic field probe optimized and calibrated for the targeted measurement.
A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.
The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for
the digital communication to the DAE. To use optical surface detection, a special version of the
EOC is required. The EOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

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

A computer running Win7 professional operating system and the DASY5 software.

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

The phantom, the device holder and other accessories according to the targeted measurement.
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Probe Specification

The probes used by the DASY system are isotropic E-field probes, constructed with a
symmetric design and a triangular core. The probes have built-in shielding against static
charges and are contained within a PEEK enclosure material. These probes are specially
designed and calibrated for use in liquids with high permitivities. The frequency range of the
probes are from 6 MHz to 6 GHz.

Data Acquisition Electronics

The data acquisition electronics (DAE4 or DAE3) consist 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 with a control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for data and status information, as well as
an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection. The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the
inputs are symmetrical and floating. Common mode rejection is above 80 dB.

SAR Evaluation Description

The DASYS5 software includes all numerical procedures necessary to evaluate the spatial peak
SAR values.

Based on the IEEE 1528 standard, a new algorithm has been implemented. The spatial-peak
SAR can be computed over any required mass.

The base for the evaluation is a "cube" measurement in a volume of 30mm3 (7x7x7 points). The
measured volume must include the 1 g and 10 g cubes with the highest averaged SAR values.
For that purpose, the centre of the measured volume is aligned to the interpolated peak SAR
value of a previously performed area scan. If the 10g cube or both cubes are not entirely inside
the measured volumes, the system issues a warning regarding the evaluated spatial peak
values within the Post processing engine (SEMCAD X). This means that if the measured
volume is shifted, higher values might be possible. To get the correct values you can use a finer
measurement grid for the area scan. In complicated field distributions, a large grid spacing for
the area scan might miss some details and give an incorrectly interpolated peak location.

The entire evaluation of the spatial peak values is performed within the Post-processing engine
(SEMCAD X). The system always gives the maximum values for the 1 g and 10 g cubes. The
algorithm to find the cube with highest averaged SAR is divided into the following stages:

1. extraction of the measured data (grid and values) from the Zoom Scan

2. calculation of the SAR value at every measurement point based on all stored data (A/D
values and measurement parameters)

3. generation of a high-resolution mesh within the measured volume

4. interpolation of all measured values from the measurement grid to the high-resolution grid

5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance
from sensor to surface

6. calculation of the averaged SAR within masses of 1 g and 10 g
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Interpolation, Extrapolation and Detection of Maxima

The probe is calibrated at the centre of the dipole sensors which is located 1 to 2.7mm away
from the probe tip. During measurements, the probe stops shortly above the phantom surface,
depending on the probe and the surface detecting system. Both distances are included as
parameters in the probe configuration file. The software always knows exactly how far away the
measured point is from the surface. As the probe cannot directly measure at the surface, the
values between the deepest measured point and the surface must be extrapolated.

In DASYS5, the choice of the coordinate system defining the location of the measurement points
has no influence on the uncertainty of the interpolation, Maxima Search and extrapolation
routines. The interpolation, extrapolation and maximum search routines are all based on the
modified Quadratic Shepard's method [1].Thereby, the interpolation scheme combines a least-
square fitted function method and a weighted average method which are the two basic types of
computational interpolation and approximation. The DASY5 routines construct a once-
continuously differentiable function that interpolates the measurement values as follows:

For each measurement point a trivariate (3-D) / bivariate (2-D) quadratic is computed.

It interpolates the measurement values at the data point and forms a least-square fit to
neighbouring measurement values. The spatial location of the quadratic with respect to the
measurement values is attenuated by an inverse distance weighting. This is performed since
the calculated quadratic will fit measurement values at nearby points more accurate than at
points located further away.

After the quadratics are calculated for at all measurement points, the interpolating function
is calculated as a weighted average of the quadratics.

There are two control parameters that govern the behaviour of the interpolation method. One
specifies the number of measurement points to be used in computing the least-square fits for
the local quadratics. These measurement points are the ones nearest the input point for which
the quadratic is being computed. The second parameter specifies the number of measurement
points that will be used in calculating the weights for the quadratics to produce the final function.
The input data points used there are the ones nearest the point at which the interpolation is
desired. Appropriate defaults are chosen for each of the control parameters

The trivariate quadratics that have been previously computed for the 3-D interpolation and
whose input data are at the closest distance from the phantom surface, are used in order to
extrapolate the fields to the surface of the phantom.

In order to determine all the field maxima in 2-D (Area Scan) and 3-D (Zoom Scan), the
measurement grid is refined by a default factor of 10 and the interpolation function is used to
evaluate all field values between corresponding measurement points. Subsequently, a linear
search is applied to find all the candidate maxima. In a last step, non physical maxima are
removed and only those maxima which are within 2 dB of the global maximum value are
retained.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extrema of
the SAR distribution. The uncertainty on the locations of the extrema is less than 1/20 of the grid
size. Only local maxima within 2 dB of the global maximum are searched and passed for the
Zoom Scan measurement.

In the Zoom Scan, the interpolation function is used to extrapolate the Peak SAR from the
lowest measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for the
1 g and 10 g cubes, the extrapolation distance should not be larger than 5mm.
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Averaging and Determination of Spacial Peak SAR

The interpolated data is used to average the SAR over the 1g and 10g cubes by spatially
discretising the entire measured volume. The resolution of this spatial grid used to calculate the
averaged SAR is 1mm or about 42875 interpolated points. The resulting volumes are defined as
cubical volumes containing the appropriate tissue parameters that are cantered at the location.
The location is defined as the centre of the incremental volume (voxel).

The spatial-peak SAR must be evaluated in cubical volumes containing a mass that is within
5%of the required mass. The cubical volume centred at each location, as defined above, should
be expanded in all directions until the desired value for the mass is reached, with no surface
boundaries of the averaging volume extending beyond the outermost surface of the considered
region. In addition, the cubical volume should not consist of more than 10% of air. If these
conditions are not satisfied then the centre of the averaging volume is moved to the next
location. Otherwise, the exact size of the final sampling cube is found using an inverse
polynomial approximation algorithm, leading to results with improved accuracy. If one boundary
of the averaging volume reaches the boundary of the measured volume during its expansion, it
will not be evaluated at all. Reference is kept of all locations used and those not used for
averaging the SAR. All average SAR values are finally assigned to the centred location in each
valid averaging volume.

All locations included in an averaging volume are marked to indicate that they have been used
at least once. If a location has been marked as used, but has never been assigned to the centre
of a cube, the highest averaged SAR value of all other cubical volumes which have used this
location for averaging is assigned to this location. Only those locations that are not part of any
valid averaging volume should be marked as unused. For the case of an unused location, a new
averaging volume must be constructed which will have the unused location centred at one
surface of the cube. The remaining five surfaces are expanded evenly in all directions until the
required mass is enclosed, regardless of the amount of included air. Of the six possible cubes
with one surface centred on the unused location, the smallest cube is used, which still contains
the required mass.

If the final cube containing the highest averaged SAR touches the surface of the measured
volume, an appropriate warning is issued within the Post-processing engine.
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2.2 WLAN 2450 MHz BODY SAR TEST RESULTS
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 Sim
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 53.018 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: -0.37 dB
MODULATION: 1 Mbps PEAK SAR: 0.50 W/kg
DUTY CYCLE: 100 % SAR (19): 0.31 W/kg
RS A
T -

Figure 4: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9°C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 53.018 ¢
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: 0.55 dB
MODULATION: 1 Mbps PEAK SAR: 0.03 Wikg
DUTY CYCLE: 100 % SAR (1g): 0.03 Wikg
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Figure 5: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 53.018 ¢,
DUT POSITION: 5mm - Bottom Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: 0.13dB
MODULATION: 1 Mbps PEAK SAR: 0.08 W/kg
DUTY CYCLE: 100 % SAR (19): 0.05 W/kg
ST T -
O 0T & -

Figure 6: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 53.018 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: 0.44 dB
MODULATION: 1 Mbps PEAK SAR: 0.17 Wikg
DUTY CYCLE: 100 % SAR (19): 0.13 Wikg
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Figure 7: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 53.018 ¢,
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: 0.00 dB
MODULATION: 1 Mbps PEAK SAR: 0.12 Wikg
DUTY CYCLE: 100 % SAR (19): 0.08 W/kg

IR

O.OnF
Figure 8: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.

SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 2.06 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 53.018 ¢,
DUT POSITION: 5mm - Top Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 2.4 GHz 802.11b 20MHz SCAN TYPE: Full
FREQUENCY: 2437 MHz DRIFT: 0.14 dB
MODULATION: 1 Mbps PEAK SAR: 0.04 Wikg
DUTY CYCLE: 100 % SAR (19): 0.03 Wikg
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Figure 9: SAR Body Testing Results for the DAQRI Compute Pack at 2437 MHz.
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2.3 WLAN U-NII-2A BODY SAR TEST RESULTS
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 273 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: 0.37 dB
MODULATION: MCSO0 PEAK SAR: 3.88 Wikg
DUTY CYCLE: 100 % SAR (1g): 1.16 W/kg
Wiky
2.520
.
niG
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Figure 10: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11a 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: 0.05 dB
MODULATION: MSCO PEAK SAR: 0.46 W/kg
DUTY CYCLE: 100 % SAR (19): 0.14 W/kg
Wiky
0.291 ¢
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Figure 11: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 5mm - Bottom Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: 1.20 dB
MODULATION: MCS0 PEAK SAR: 1.57W/kg
DUTY CYCLE: 100 % SAR (19): 0.45 Wikg
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Figure 12: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 235°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.547 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 47.219 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 40 MHz SCAN TYPE: Full
FREQUENCY: 5310 MHz DRIFT: -0.18 dB
MODULATION: MCS0 PEAK SAR: 0.96 W/kg
DUTY CYCLE: 100 % SAR (19): 0.27 Wikg
Wiky
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Figure 13: SAR Body Testing Results for the DAQRI Compute Pack at 5310 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: 0.63 dB
MODULATION: MCS0 PEAK SAR: 2.41 Wikg
DUTY CYCLE: 100 % SAR (19): 0.70 Wikg
Wiky
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Figure 14: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 235°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: -0.01 dB
MODULATION: MCS0 PEAK SAR: 0.22Wi/kg
DUTY CYCLE: 100 % SAR (19): 0.07 Wikg
YWiky
o144
] .
niin

Nn.n8s

u.usy

0.0z49

Figure 15: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: | 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.492 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 47.305 ¢,
DUT POSITION: 5mm - Top Edge LIQUID TEMPERATURE: 21.0 °C
RAT: 5 GHz 802.11a 40 MHz SCAN TYPE: Full
FREQUENCY: 5270 MHz DRIFT: 0.15 dB
MODULATION: MCSO PEAK SAR: 0.82 W/kg
DUTY CYCLE: 100 % SAR (1g): 0.25 W/kg
Wiiky
0519 g
n41n

Figure 16: SAR Body Testing Results for the DAQRI Compute Pack at 5270 MHz.
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2.4 WLAN U-NII-2C BODY SAR TEST RESULTS
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.601 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: -0.42 dB
MODULATION: MCS0 PEAK SAR: 2.46 W/kg
DUTY CYCLE: 100 % SAR (1g): 0.89 W/kg
R
X ~
Figure 17: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.601
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: 0.18 dB
MODULATION: MCS0 PEAK SAR: 0.84 Wikg
DUTY CYCLE: 100 % SAR (1g): 0.31 Wikg
Wiky
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Figure 18: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.601
DUT POSITION: 5mm - Bottom Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: -0.27 dB
MODULATION: MCS0 PEAK SAR: 1.43W/kg
DUTY CYCLE: 100 % SAR (19): 0.53 Wikg
Wiky
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Figure 19: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 22.0°C
DATE: 23/05/2017 RELATIVE HUMIDITY: 56.5 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.055 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.685 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 20.9 °C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5690 MHz DRIFT: 0.49 dB
MODULATION: MCS0 PEAK SAR: 1.23 Wikg
DUTY CYCLE: 100 % SAR (19): 0.37 Wikg
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Figure 20: SAR Body Testing Results for the DAQRI Compute Pack at 5690 MHz
Document 75936979 Report 12 Issue 1 Page 30 of 44

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

TOV

A SUD
Product Service

SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 46.601 g,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: 0.62 dB
MODULATION: MCS0 PEAK SAR: 2.32 Wikg
DUTY CYCLE: 100 % SAR (19): 0.73 Wikg
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Figure 21: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.

SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 273 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: 5 GHz 802.11ac 80 MHz RELATIVE PERMITTIVITY: 46.601 ¢,

Antenna B U-NII 2C
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 21.0°C
RAT: WLAN SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: 0.09 dB
MODULATION: MCS0 PEAK SAR: 0.226 Wikg
DUTY CYCLE: 100 % SAR (19): 0.07 Wikg
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Figure 22: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 09/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 5.984 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 46.601 ¢,
DUT POSITION: 5mm - Top Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11ac 80 MHz SCAN TYPE: Full
FREQUENCY: 5610 MHz DRIFT: 1.17 dB
MODULATION: MCSO0 PEAK SAR: 1.13 W/kg
DUTY CYCLE: 100 % SAR (1g): 0.36 Wikg

A
SR

TC.FOT

[ B

L

R T

Figure 23: SAR Body Testing Results for the DAQRI Compute Pack at 5610 MHz.
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25 WLAN U-NII-3BODY SAR TEST RESULTS
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.223 ¢,
DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 20.6 °C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: -0.95 dB
MODULATION: MCS0 PEAK SAR: 1.48 W/kg
DUTY CYCLE: 100 % SAR (1g): 0.42 Wikg
o
Figure 24: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9 °C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4 %
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.223 ¢,
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: 0.11 dB
MODULATION: MCS0 PEAK SAR: 0.98 Wikg
DUTY CYCLE: 100 % SAR (19): 0.28 Wikg
IR
T .
Figure 25: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 20.9°C
DATE: 10/05/2017 RELATIVE HUMIDITY: 31.4%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna A RELATIVE PERMITTIVITY: 46.223 ¢,
DUT POSITION: 5mm - Bottom Edge LIQUID TEMPERATURE: 20.6 °C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: 0.29 dB
MODULATION: MCS0 PEAK SAR: 0.98 Wikg
DUTY CYCLE: 100 % SAR (19): 0.27 Wikg
o
T 2
-

Figure 26: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 235°C
DATE: 10/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 46.223 ¢,

DUT POSITION: 13mm Rear Face LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: 0.04 dB
MODULATION: MCS0 PEAK SAR: 1.89 W/kg
DUTY CYCLE: 100 % SAR (19): 0.54 Wikg
-‘rl'-’;.:;;ll
[ERE L)

Figure 27: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
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SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 23.5°C
DATE: 10/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 46.223 ¢,
DUT POSITION: 5mm - Right Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: -0.46 dB
MODULATION: MCS0 PEAK SAR: 0.27 Wikg
DUTY CYCLE: 100 % SAR (19): 0.07 Wikg
ST
P
LN = =) i—
n %

Figure 28: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
SOFTWARE VERSION: 52.8.8(1258) AMBIENT TEMPERATURE: 235°C
DATE: 10/05/2017 RELATIVE HUMIDITY: 27.3%
PHANTOM: QD OVA 004 Ax CONDUCTIVITY: 6.264 S/m
DUT CONFIGURATION: Antenna B RELATIVE PERMITTIVITY: 46.223 ¢,

DUT POSITION: 5mm - Top Edge LIQUID TEMPERATURE: 21.0°C
RAT: 5 GHz 802.11n 40 MHz SCAN TYPE: Full
FREQUENCY: 5795 MHz DRIFT: 0.04 dB
MODULATION: MCS0 PEAK SAR: 1.89 W/kg
DUTY CYCLE: 100 % SAR (19): 0.54 Wikg

'H;v’!;l:l.;'.

[LRLE LSy ]

oL

(R T

[ERE T

Figure 29: SAR Body Testing Results for the DAQRI Compute Pack at 5795 MHz.
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SECTION 3
TEST EQUIPMENT USED
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TEST EQUIPMENT USED
The following test equipment was used at TUV SUD Product Service:
Cal _—
- TE . |
Instrument Description Manufacturer Model Type Period Calibration
Number Due Date
(months)
10MHz - 2.5GHz, 3W, Vectawave Technology VTL5400 51 - TU
Amplifier
Power Sensor Rohde & Schwarz NRV-Z1 60 12 16-Jun-2017
Signal Generator Hewlett Packard ESG4000A 61 12 12-Jul-2017
Attenuator (20dB, 10W) Weinschel 37-20-34 482 12 26-Oct-2017
Bi-directional Coupler IndexSar Ltd 7401 (VDC0830- 2414 - TU
20)
Thermometer Digitron T208 64 12 13-May-2017
Hygrometer Rotronic 1-1000 2784 12 26-Apr-2017
Power Sensor Rohde & Schwarz NRV- Z5 2878 12 16-Jun-2017
Dual Channel Power Rohde & Schwarz NRVD 3259 12 16-Jun-2017
Meter
Data Acquisition Speag DAE 4 - SD 000 4689 12 12-Dec-2017
Electronics D04 BM
Measurement Server Speag DASY 5 4692 - TU
Measurement
Server
Elliptical Phantom Speag ELI Phantom 4699 - TU
Dosimetric SAR Probe Speag EX3DV4 4700 12 16-Dec-2017
Mounting Platform for Speag MP6C-TX90XL 4702 - TU
TX90XL Robot and Mounting Platform
Phantoms Extended
Robot Speag TX90 XLspeag 4704 - TU
Robot
2450MHz Dipole Speag D2450V2 3875 12 14-Dec-2017
5000 MHz Dipole Speag D5000V2 4796 12 14-Dec-2017
MBBL Fluid Speag Batch 2 N/A Weekly 29-May-2017

TU = Traceability Unscheduled
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3.2 TEST SOFTWARE

The following software was used to control the TUV SUD Product Service DASY System.

Instrument Version Number
DASY system 52.8.8(1258)
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3.3 DIELECTRIC PROPERTIES OF SIMULANT LIQUIDS

Product Service

The fluid properties of the simulant fluids used during routine SAR evaluation meet the dielectric
properties required KDB 865665.

The dielectric properties of the tissue simulant liquids used for the SAR testing at TUV SUD
Product Service are as follows:-

Ilzlrlélgu‘l‘;ﬁg and 13;!;12;/6 Permittivity ’I\?A(;I:;\j/;eegermltnvny Conductivity Target E:Acér;csiﬂfgzjnty
2450 MHz MBBL 52.70 52.62 1.95 2.05
5300 MHz MBBL 48.89 47.24 5.42 4.60
5600 MHz MBBL 48.47 46.62 5.76 6.04
5800 MHz MBBL 48.20 46.21 6.00 6.34
5800 MHz MBBL 48.20 46.72 6.00 6.52
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3.41 Test Laboratory Conditions

Ambient temperature: Within +15°C to +35°C.
The actual temperature during the testing ranged from 20.9°C to 23.5°C.
The actual humidity during the testing ranged from 27.3% to 31.4% RH.

3.4.2 Test Fluid Temperature Range

Product Service

Frequency Fluid Min Temperature °C Max Temperature °C
2450 MHz MBBL 20.6 20.6
5300 MHz MBBL 21.0 21.0
5600 MHz MBBL 21.0 21.0
5800 MHz MBBL 20.6 21.0

3.4.3 SAR Drift

The maximum SAR Drift was recorded as 1.20 dB
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3.5 MEASUREMENT UNCERTAINTY

Body, Full SAR Measurements, 300 MHz to 3 GHz Using Probe EX3DV4 - SN3759

. - Standard
Source of Uncertainty = | Probability . Ci )

Uncertainty % distribution Div (19) Unc(;)rziugn)ty * Vii(Vett
Measurement System
Probe calibration 6.0 N 1.00 1.00 6.0 Infinity
Axial Isotropy 4.7 R 1.73 0.70 1.9 Infinity
Hemispherical Isotropy 9.6 R 1.73 0.70 3.9 Infinity
Boundary effect 1.0 R 1.73 1.00 0.6 Infinity
Linearity 4.7 R 1.73 1.00 2.7 Infinity
System Detection limits 1.0 R 1.73 1.00 0.6 Infinity
Modulation response 24 R 1.73 1.00 14 Infinity
Readout electronics 0.3 N 1.00 1.00 0.3 Infinity
Response time 0.8 R 1.73 1.00 0.5 Infinity
Integration time 2.6 R 1.73 1.00 15 Infinity
RF ambient noise 3.0 R 1.73 1.00 1.7 Infinity
RF ambient reflections 3.0 R 1.73 1.00 1.7 Infinity
Probe positioner 0.4 R 1.73 1.00 0.2 Infinity
Probe positioning 2.9 R 1.73 1.00 1.7 Infinity
Max SAR Evaluation 2.0 R 1.73 1.00 1.2 Infinity
Test sample related
Device Positioning 2.9 N 1.00 1.00 2.9 145
Device Holder 3.6 N 1.00 1.00 3.6 5
Input Power and SAR Drift 5.0 R 1.73 1.00 0.7 Infinity
Phantom and Setup
Phantom uncertainty 6.1 R 1.73 1.00 3.5 Infinity
SAR Correction 1.9 R 1.73 1.00 1.1 Infinity
Liquid conductivity Meas. 25 R 1.73 0.78 1.1 Infinity
Liquid Permittivity Meas. 2.5 R 1.73 0.23 0.3 Infinity
Temp. Unc. Conductivity 34 R 1.73 0.78 1.5 Infinity
Temp. Unc. Permittivity 0.4 R 1.73 0.23 0.1 Infinity
Combined Standard Uncertainty RSS 10.8 361
Expanded Standard Uncertainty K=2 21.6
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Body, Full SAR Measurements, 3 GHz to 6 GHz Using Probe EX3DV4 - SN3759
. - Standard
Soueest [Uneenamys) Bobaiy | oy || nceranys | v
% (19)
Measurement System
Probe calibration 6.6 N 1.00 1.00 6.6 Infinity
Axial Isotropy 4.7 R 1.73 0.70 1.9 Infinity
Hemispherical Isotropy 9.6 R 1.73 0.70 3.9 Infinity
Boundary effect 2.0 R 1.73 1.00 1.2 Infinity
Linearity 4.7 R 1.73 1.00 2.7 Infinity
System Detection limits 1.0 R 1.73 1.00 0.6 Infinity
Modulation response 2.4 R 1.73 1.00 1.4 Infinity
Readout electronics 0.3 N 1.00 1.00 0.3 Infinity
Response time 0.8 R 1.73 1.00 0.5 Infinity
Integration time 2.6 R 1.73 1.00 1.5 Infinity
RF ambient noise 3.0 R 1.73 1.00 1.7 Infinity
RF ambient reflections 3.0 R 1.73 1.00 1.7 Infinity
Probe positioner 0.8 R 1.73 1.00 0.5 Infinity
Probe positioning 6.7 R 1.73 1.00 3.9 Infinity
Max SAR Evaluation 4.0 R 1.73 1.00 2.3 Infinity
Test sample related
Device Positioning 2.9 N 1.00 1.00 2.9 145
Device Holder 3.6 N 1.00 1.00 3.6 5
Input Power and SAR Drift 5.0 R 1.73 1.00 0.7 Infinity
Phantom and Setup
Phantom uncertainty 6.6 R 1.73 1.00 3.8 Infinity
SAR Correction 1.9 R 1.73 1.00 1.1 Infinity
Liquid conductivity Meas. 25 R 1.73 0.78 1.1 Infinity
Liquid Permittivity Meas. 2.5 R 1.73 0.23 0.3 Infinity
Temp. Unc. Conductivity 3.4 R 1.73 0.78 15 Infinity
Temp. Unc. Permittivity 0.4 R 1.73 0.23 0.1 Infinity
Combined Standard Uncertainty RSS 12.0 748
Expanded Standard Uncertainty K=2 23.9
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SECTION 4
ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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41 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are
outside the scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2017 TUV SUD Product Service
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ANNEX A
PROBE CALIBRATION REPORT
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Calibration Laboratory of P swelariachor K Bbriosd
Schmid & Partner = (S: :om snau:'::lomq-
Engineering AG Sorvizio svizzero of araturs

Zoughausstrasse &3, 8004 Zurich, Switeariand ’i‘dﬁv B ok Ot Saridas
Accredited by the Swiss Accrediation Senvce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to thy EA
Multilateral Agreement for the recognition of callbration curtificates
cient TGV SOUD UK Carificats No; EX3-3759_Dec16
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:3759
Calibraticn procecursls) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14,v4, QA CAL-23.v5,

QA CAL-25.v6 ) e

Galibration procedure for dosimetric E-field probes
Calorman date. December 16, 2016
This calrason certificste eents the ity to slandards, which realze the phy units of s (S1).
The measuremonts and the j with confich prohabilty are given on the falowing pages and are pan of the certificale

Aumaummmmmmm enviorment lomperaturs (22 £ 3)°C and humidity < 70%

Calitration Equpment used (MATE critical for calbraton)

Primary Standards D Cal Date (Canficate No ) Scheduled Calibration

Power meter NRP SN 104778 08-Apr-18 {No. 217.02284102289) Apr-17

Power sensor NRP.Z31 SN 103244 OU-Apr-18 {No. 217-02288) Apr-17

Poawer sensor NRP.Z91 SN 103285 O0f-Apr-18 (No_217-02283) Apr-17

Rafarence 20 ¢B Atlenualer SN: 85277 (20x} 05-Apr 18 (No. 717-02283} Apr-17

Reference Probe ESIONZ 8N 3013 31-Dec-15 (No. £53-3013_Dect) Dec-18

DAE4 SN 680 T-Doc-16 (No. DAE4-660_Dec10) Dec 17

Secondary Sandards 0 Cnock Date (n house) Schaduled Chock

Power moter E44198 SN: GB41203874 D8-Ape-18 (1 house check Jun-1 In house check: Jun-18

Power sensor E4412A SN: MY41488087 06-Ape-16 (in houss check Jur-16) In house check: Jun18

Powar sensor E4412A SN: 000110210 06-Ape-18 (in house check Jun-16) In house check: Jun-18

RF penerator HP 8648C SN S3642001700 04-Aug 89 (in house check Jun-18) In house check: Jur-18

Network Analyaer HP 87538 SN US37300585 18-0c1-01 (In house check Oct-16] In houss check: Oct-17
Nerme qu:qn Signalura

Agproved by Katja Pokorvic Technical Manager /@-

Issued: December 19, 2018

mmmmwlmummwmummwummw

Certificale No: EX3-3758_Dec16 Page 1 of 38
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Calibration Laboratory of e, Schwelzarischor Kalibrierdienst

Schmid & Partner = (s: Service sulsso d'étalonnage
Engineering AG Servizio avizzero di taratura

Zoughausstrasse 43, B004 Zurich, Switzeriend X \kl ) ",?3 S Swiss Caltbration Service

Accredifed by the Swas Accreditation Sorvice (SAS) Accreditation No.: SCS 0108

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

Multilataral Agreement for tho recognition of calitiration certificatos

Glossary:

TSL tissue simulating liquid

NORMXx,y.z sensithity in free space

ConvF sensitivity in TSL / NORMx.y,z

oce diode compression point

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

A, B,C.D modulation dependent linearization parameters

Polarization ¢ @ totation around probe axis

Polarization 8 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., § = 0 s normal to probe axis
Connactor Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Maasurament
Techniques”, June 2013

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

c) IEC 62209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6§ GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

* NORMx.y z: Assessed for E-fieid polarization 8 = 0 (f < 800 MHz in TEM-celi; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

*  NORM(f)xy.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions tater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

* DCPx.y.z: DCP are numerical lineanzation paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

* PAR:PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxy.z Cxyz Oxyz VRxy.z: A B, C, D are numerical insarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

* Spherical isotropy (3D deviation from isolropy): in a field of low gradients realized using a flat phantom
exposed by a paich antenna,

* Sensor Offsel. The sensor offset corresponds to the offset of virtual measurement center fram the probe tip
(on probe axis). No tolerance raquired.

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

Centlificate No: EX3-3758_Dect@ Page 20f 38
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EX3DV4 - SN:3758 Decembor 16, 2016

Probe EX3DV4

SN:3759

Manufactured:; March 16, 2010
Calibrated: December 16, 2016

Calibrated for DASY/EASY Systems

(Nole: non-compatible with DASY2 system!)
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EX30V4- SN:3759 December 16, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor 2 Unc (k=2) |
Norm (pVAVIm)Y)* 0.47 0.42 0.45 £10.1%
DCP (mV)" 101.1 99.1 101.2
Modulation Calibration Parameters
Ui Communication System Name A B c ) VR Une"
dB dBVuV ds mV (k=2)
0 cw X 0.0 0.0 10 000 | 1490 | +35%
Y 0.0 0.0 1.0 147 .4
Z 0.0 0.0 10 1384
Note: For details on UID paramelers see Appendix.
Sensor Model Parameters =-
c1 c2 a T T2 T3 T4 TS T6
fF fF v ms. V3 ms.V™* ms v v

4534 339.8 35.83 13.18 1.015 4.992 0.942 0.363 1.005
51.23 384.3 3589 | 1475 0,946 5.017 1.083 0.33 1.006
48.36 3611 356 | 1431 1.2097 4.99 0.629 0.453 1.004

Ni<ixX

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 fo a coverage
probability of approximately 95%.

* The uncortainties of Norm X,Y.Z do not affect the E*field uncensinty intide TSL (see Pages S and &)
" Namerical lewarzation parsmeter. uncertairty not required

¥ Uncenainty is determined using tha max, deviation from linesr rasp
Held value

plying gulnr distinbution and is expressed for the squars of the

Cartificate No: EX3-3750_Dec16 Page 4 of 36
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EX3DV4- BN:3759 Decamber 16, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © p.m,' C“Eum,“"'"" ' ConvFX | ConvFY | ConvFZ | Alpha® ":'.;‘.’m"‘f (uu'-‘zc;
450 435 0.87 1095 | 1095 1085 | 0.5 130 | £133%
750 41.9 089 1045 | 1045 1045 | 0.28 101 | £120%
835 415 0.80 10.04 10.04 1004 | 016 140 | £120%
900 415 0.97 9.84 9.94 9.94 024 | 097 | +120%
1640 403 129 8.63 8.63 8.63 013 | 080 | $120%
1750 40.1 137 8.58 8.58 8.58 018 | 096 | +120%
1800 40.0 1.40 832 | 83z 8.32 014 | 086 | +120%
2100 39.8 1.49 845 8.45 8.45 023 | 084 | $120%

2300 38.5 1.67 7.80 7.80 7.80 0.15 107 | =120%
2450 382 1.80 7.42 7.42 7.42 023 | 088 | £120%
2600 38.0 1.96 7.18 7.16 7.16 0.20 108 | £120%
5200 36.0 4.66 5.68 5.68 5.68 0.30 180 | +131%
5300 359 4.76 5.46 5.46 5.46 0.30 180 | £131%
5500 356 4.96 5.05 5.08 5.05 0.35 180 | +13.1%
5600 355 5.07 4.72 4.72 472 0.40 180 | £131%
5800 353 5.27 5.02 5.02 5.02 040 180 | +131%

‘quuymauoumouwoumm.ppu-umskumm(mpmm else t s restricted to = 50 MHz. The
uncertainty is the RSS of the ConvF uncenainty it calitvation frequency and the y for the indicated frequency band. Froquancy validay
balow 300 MHz 18 + 10, 25, 40, 50 and 70 MHz for ConvF assesemends at 30, 04, 128, tmwzzoummm Above 5 GHz froquency
mymuummuznow

" At frequencies bolow 3 GHz, a validity of tissue porameders (< and ) can bo rolaxed (o & 10% If fquid compensation formus is sppsed to
measured SAR values. Al lrequencies sbove 3 GHz, the valkity of lissue parametes (z and o) is resiricted 10 = 5%, The uncertainty ls the RSS of

pmmwwmmmwm

@00 datarmined duning caltration. SPEAG warrants that the remaining deviation due 1o (he bound pensation is
ahways loss than = I%lwhmmusmammnb-zzﬁhmmmHuﬂulwdbwulvwm haif $he probe Lp
diameter from the boundary
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EX30DV4- SN:3759 December 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Conductivity Depth Unc

((MHz)® | Pormittivity” | (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 11.67 11.67 11.67 0.05 120 | +133%
750 555 0.96 10.25 10.25 10.25 0.31 085 | $120%
835 552 0.97 9.85 885 9.85 0.16 1.31 £120%
900 55.0 1.05 2.83 9.83 9.83 0.29 086 | +120%
1640 538 1.40 863 883 8.63 0.28 080 | +120%
1750 534 1.49 8.16 8.16 8.16 0.27 086 | +120%
1900 53.3 1.52 7.87 7.87 7.87 0.21 096 | +120%
2100 532 1.62 8.26 8.26 8.26 0.16 104 | +120%
2300 529 1.81 7.56 7.56 7.56 0.29 DBO | +£120%
2450 52.7 1.95 7.49 7.49 7.49 0.11 089 | +120%
2600 525 2.16 7.31 7.31 7.31 0.14 110 | £120%
5200 49.0 5.30 5.00 5.00 5.00 0.35 1980 | +131%
5300 489 542 4.78 4.78 4.78 0.35 190 | +131%
5500 486 585 427 4.27 4.27 0.40 190 | #131%
5600 485 5.77 3.98 3.98 3.98 0.50 190 | £131%
5800 48.2 6,00 4.20 4.20 4.20 0.50 190 | +131%

':Fmvlﬁ&ymmMmdzwDM&um-whummSYM4lndemr(tqu2’) wse ¢ is restricied 1o = 50 MHz The
unceriainty @& thie RSS of the Corr unoertainty ot caibration § y and the y for the indcatod heguency biand. Fraquency validiy
Deiow 300 MHz is + 10, 25, 40. 50 and 70 MHz for ConvFF assessmerns at 30, 64, 128, m.mzzomumm Above 5 GHz Fequancy
Mwuww 110 MHz.
Axnwumso&mmwdummumo)mmmm:vﬂumwmmtm-mm
measured SAR values. Al frequencies above 3 GHz, tha validty of issua parameters (c and o) i resincied 1o * 5%, The uncertainty i the RSS of
the ConvF uncedsirty for indicated target tissue parsmeters.

“ AlphaDepth afe determinad during calbraticn, SPEAG warrants thal the remaining deviation due 10 the boundary effact after compansation is
olways less than + 1% for equencies below 3 GHz and below = 2% for frequencies between 36 GHz at any distance &eger than hall the probe tip
diamater fram the boundary
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EX3DV4- SN-37859 December 16, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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EX30V4- BN:3750 December 16, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Decembor 18, 2018

EX3IDV4- SN.3T750

Dynamic Range f(SAR}caq)
(TEM cell , foy= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:AT59 December 16, 2016

Conversion Factor Assessment

f= 800 MHZ WGLS R9 (H_convF) f= 1750 MHz WGLS R22 (H_coavF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

coooe

Devialicn

Lebbda
oog,..uon‘-"'

¢ 08 08 04 02 00 02 04 05 08 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3750 Docomber 16, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Other Probe Parameters
Sensar Arrangement Triangular

"Connector Angle (') 3
Mechanical Surface Detection Mode enabled
Optical Suriace Detection Mode disabled
Probe Overall Length 337 mm

| Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diametar 25mm
Probe Tip to Sensor X Calibration Paint 1mm
Probe Tip to Sensor Y Calibration Point 1mm

7robe Tip to Sensar Z Callbration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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EX3DV4~ SN-3759 December 16, 2016
Qgendbr Modulation Calibration Parameters
Communication System Name A C) [ D VR Max
o8 d8pv dB mv Unc*
=2
0 oW X ! 0. 00 | 000 | 1490 | +35% |
Y .00 0.00 00 147 4
Z .00 . 00 38.4
é«mm SAR Validation (Square, 100ms, 10ms) | X 04 | 6774 | 11,79 | 1000 | 200 | +96%
Y | 327 | 6878 | 1230 200
Z 1342 | BB76 | 1260 200
10011- | UMTS-FDD (WCDMA) X | 089 | 6630 | 1468 | 000 | 1500 | +06%
| CAB
Y| 10 8657 | 14.90 150.0
o Z 099 66.23 4,64 150.0
10012- | [EEE 832.11b Wiri 2.4 GHz (DSSS, 1 X | 147 | 6337 | 1479 | 041 | 1500 | £0.6%
| CAB_ | Mbps) -
Y [ 11 6358 | 14.98 150.0
Z ] 1. 634D | 1478 50.0
10013- | IEEE 802.11g WiFi 2.4 GHz (OSSS- X| 483 | 6648 | 1684 | 146 | 1500 | =06%
OFDM, 6 Mbps) wd
Y | 490 | 6650 o 150.0
Z | 487 | 6645 82 150.0
::%n GSAM-FDD (TDMA, GMSK) X | 2732 | 9615 | 2300 | 639 | 500 | 296%
¥ | 10000 | 11348 | 2155 50.0
Z | 1813 | 9134 | 2213 50.0
10023- | GPRS-FDD (TDMA, GMSK, TN 0) X | 17.75 | o04d | 2139 | 857 | 500 | =96%
DAC |
Y | 6493 | 107.78 | 2622 50.0
Z | 1393 | 8763 | 21 50.0
gzog& GPRS-FDDO (TDMA, GMSK, TN 0-1) X | 10000 | 110.23 | 2481 | 6506 | 600 | 8.6%
Y_| 10000 | 11143 | 2552
Z | 6671 | 10654 | 2455 60.0
10025- | EDGE-FDD (TDMA, BPSK. TN 0) X | 469 | 7097 | 2539 | 1257 | 500 | *96%
DAC _
Y ¢ 9286 | 3624 50.0
Z 1 457 | ea1) | 24.07 50.0
10026- | EDGE-FDO (TOMA, 8PSK, TN 0-1) X | Ba7 | 8767 | 3015 | 956 | 600 | +96%
DAC .
— Y | 1137 | 6544 | 33.46 60,
= — |z | 888 | brs7 | 2082 60 =]
10027- | GPRS-FDD (TDMA, GMSK. TN 0-1-2) | X | 10000 | 109.77 | 2394 | 480 | 80, 96 %
DAC
Y | 10000 | 11114 | 2462 80.0
Z | 10000 | 11040 | 24.48 80. =M
10028- | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 10000 | 11050 | 23.60 | 355 | 1000 | £9.6%
DAC
Y_| 10000 | 11184 | 2431 100.0
Z | 10000 | 11079 | 2394 100,0 i
10029~ | EDGE-FDD (TDMA, BPSK. TN 0-12) X | 565 | 7924 | 2577 | 780 | BOO | =06%
DAC
Y 78| 8368 | 2789 B50.0
- z 05 | 7984 | 2579 B0.0
10030- | IEEE 802 15.1 Blusloath (GFSK. DH1) | % | 100.00 | 10840 | 2361 | 530 | 700 | 296%
CAA
Y | 10000 | 100.85 | 24.34 70.0
R DO i Z | 3921 | @831 | 2196 | 700
10031- | IEEE B02.15.1 Bluetooth (GFSK, DH3) | X | 100.00 | 109.64 | 2200 | 188 | 1000 | £96%
ChA
Y | 10000 | 11122 | 22.73_ 100.0
Z | 100,00 | 10898 | 2233 100.0
Cortificate No: EX3-3750_Dec16 Page 12 of 38
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EX30V4- SN:3759 Dacember 16, 2016
10032~ | IEEE B02.15.1 Bluioolh (GFSK, DH5) | X | 100.00 | 115,35 | 2350 | 147 | 1000 | 96% |
CAA
Y | 100.00 | 11640 | 23.97 100.0
Bt e ngT Z | 10000 | 11490 | 2350 100.0
10033- | IEEE 802.15.1 Blueloolh (PV4-DOPSK, | X | 550 5043 | 2001 | 530 | 700 | £66%
CAA DH1) —
Y 78 43| 33.32 70.0
F3 52 7901 | 19.94 70.0
10034- | IEEE 802.15.1 Bluelooln (PU4-DOPSK, | X .26 7205 | 16571 | 188 | 1000 | +96%
CAA DH3) —
Y | 275 75.11 748 100.
e — Z | 235 | 7223 594 100, —
10035- | IEEE 802 15.1 Bluetooth (PV4-DOPSK, | X kil 69.63 464 | 147 | 1000 | £96%
CAA .
¥ 85 | 7169 | 1593 100.0
Z 77 | 6999 | 1488 100.0
10036- | IEEE 802.15.1 Blustooth (8-OPSK, DH1) | X | 642 | 8283 | 2096 | 530 | 700 | £06%
CAA
Y | 1114 | 823 2562 70.0
Z | 634 | 8216 | 2081 70.0
10037- | IEEE 802 15.1 Bhuelooth (B-OPSK, DH3) | X | 2.14 7145 | 1543 | 188 | 1000 | £96%
CAA
Y |_2061 7451 | 1721 00.0
Z | 224 71.69 | 1569 00.0
T10038- | IEEE 802.15.1 Buelooth (8-0PSK, DHS) | X 2 7007 | 1485 | 117 | 1000 | £06%
CAA
Y| 198 7201_| _16.17 00.
Z| 178 | 7024 | 508 | 00.
10039- | COMA2000 (1xRTT, RC1] X | 167 7078 | 1504 | 000 0 | z986%
CAB
[ Y| 178 | 7115 | 1556 150.0
Z | 172 | 7094 | 1532 1500
10042- | 1554 /15136 FDD (TOMAFDM, PUid- | X | 2245 | 9222 | 2050 | 778 | 500 | £96%
cAB DQPSK, Halfrate) L
= —— Y | 10000 | 109.74 | 2502 50.0
Z | 1706 | 8650 | 2018 50,
10044 | ISBVEIWTIA-553 FDD (FOMA, FM) X | 000 9288 | 204 | 000 | 1500 | £96%
CAA
Y | 000 8450 | 219 150.0
Z | 0.00 84.03 | 301 150.0 ==
10048- | DECT (TDD. TDMAFDM, GFSK, Full X | 686 7837 | 1888 | 1380 | 250 | +96%
CAA Siot, 24) Sy
Y | 1287 | 8432 | 2106 25.0
Z | 856 7804 | 19.28 250
10048- | DECT (TDD, TOMAFDM, GFSK, Double | X | 8.63 B1.58 | 1885 | 10,79 | 400 | +9.6%
CAA Siat, 12)
Y | 1592 | 8885 | 21.37 40.0
- Z | 822 81.13 0.17 400
10056- | UMTS-TDD (TD-SCDMA, 1.28 Mcps) X | 668 8410 | 2163 | 903 | 500 | £96% |
CAA
Y | 1440 | 9126 448 50.0
Z | 880 8235 | 2122 500
anc EDGE-FOD (TOMA, BPSK, TN 0-1-2-3) | X | 444 7495 | 2328 | 655 | 100.0 | £9.6%
Y | 507 7793 | 2480 00.0
= 3 4.74 7583 | 2338
10059- | [EEE B02.11b WiFi 2.4 GHz [DSSS, 2 X 20 6426 | 1522 | 061 100 | £06%
. CAB Mbps)
Y 2 5464 | 1552
Z 22 | 6434 | 1522
10060- | IEEE BO2.11b WiFi 2.4 GHz (DSSS, 656 | X | 305 8381 | 21.08 | 1.30 06 %
CAB | Mbps)
Y| 6 9480 | 2464 110.0
Z | 318 | 8351 1100
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EX30DV4- SN:3758 December 16, 2016
10061- [ JEEE 802.11bWiFi 24 GHz (DS5S. 11 | X | 226 | 7464 | 1929 | 204 | 1100 | £286% |
CAB Mops)

Y | 280 | 7833 | 2088 110.0
Z | 240 | 7481 | 927 110.0
10062- | IEEE B02.11am WiFi5 GHz (OFDM.6 | X | 464 | 6651 | 1635 | 049 | 1000 | £96% |
| CAB Mogs)
Y 4.7 66.52 1641 100.0
- Z | 468 | 6850 34 100.0
10063- | IEEE B02.11am WiFi 5 GHz (OFDM. 8 | X | 465 | 6658 | 1642 | 072 | 1000 | £9.6%
L CAB_ Mbps)
Y |_4& 6680 | 16.50 100.0
Z | 4069 | 6657 | 1641 00,0 —— |
10064~ | IEEE B02.11aM WIFI 5 GHz (OFDM, 12 | X | 493 | 6682 | 1663 | 086 | 1000 | £9.6%
L CAB Mbps)
Y | 502 | 6689 | 16.73 100.0
Z | 498 | 8683 | 16.63 100.0
10065- | |EEE BOZ.11am WiFi 5 GHz (OFDM, 18 | X | 480 | 6668 | 16.70 | 1.21 | 1000 | £96%
_CAB Mbps)
Y | 488 | 6677 | 1681 100.0
— Z | 484 | 8671 | 1689 100.0
10066- | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 24 | X | 481 | 0669 | 1683 | 146 | 1000 | =98%
| CAB Mbps)
Y 490 66.80 97 100.0
p— Z | 485 | 6671 83 100.0
10087- | IEEE 802.11ah WiFi 5 GHz (OFDM, 36 | X | 510 | 66.85 25 | 204 | 1000 | :96%
| CAB Mbps)
Y |_510 8691 | 1737 100.
Z | 518 6885 | 17.23 100.
:mm IEEE 802.11ah WiFI 5 GHz (OFDM. 48 | X | 5.14 6687 | 1743 | 255 | 1000 | £96%
Y 25 | 6704 | 1762 00.0
[z 21| 6602 | 1743 0.0
"10069- | IEEE B02.11a/h WiFi 5 GHz (OFOM, 54 | X 22 | ©688 | 1762 | 287 | 1000 | +96%
| ©AB Mops)
Y | 533 | 6701 | 1780 100.0
Z | 529 | e681 | 17, 100.0 .
10071- | IEEE 802.11g Wi 2.4 GHz X | 492 | 652 | 1710 | 188 | 1000 | +96%
caB (DSSSIOFDM, 9 Mbps)
Y | 489 66.58 | 17.23 100.0
Z | 496 | 6652 | 17.09 100.0
10072- | IEEE B02.11g WiFl 2.4 GHz X | 490 | 6680 | 17.28 | 2.30 000 | +86%
L CAB | (DSSS/OFDM. 12 Mbps) S S - -
Y| €88 | o601 | 17.43 100.0
o % Z | 465 | 6683 | 1727 1000
10073- | IEEE 802.11g WiFi 24 GHz X | 486 | 8695 | 17.56 | 283 | 1000 | *06%
CAB (DSSS/OFDM. 18 Mbps)
Y | 504 | ero7 774 100
Z | 501 | 66988 | 17.56 100.0
10074- | IEEE 802.11g WiFi 2.4 GHz X | 495 | e85 770 | 3.30 | 1000 | £96%
cAS (DSSSIOFDM, 24 Mbos)
Y | 502 | 66687 | 17.69 100.0
—— Z | 501 | 689 | 17,70 1000 =]
10075- | [EEE B02.11g WiFi 2.4 GHz X | 489 | 6606 | 17.08 | 382 | 900 | £906%
cAB (DSSSIOFDM, 35 Mbps) o e
= M Y | 508 | 6714 | 1822 0.
Z | 508 | 67.04 | 1800 50,
10076- | IEEE 802.11g WIF| 2.4 GHz X | 501 | 6678 | 1811 | 415 | D00 | £0.0%
CAB | (DSSS/OFDM, 48 Mbps)
¥ 08 | 6691 | 1832 80,
08 | 6685 .11 90,
10077- | IEEE 802.11g WIFI 2.4 GHz X 04 | 6685 | 1820 | 430 | 80, 06 %
CAB (DSSS/OFDM, §4 Mbps)
Y | 510 | 6697 | 1841 90.0
Z | 510 | 66 18.20 90.0
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EX3DV4- SN:3759 December 18, 2016
::Aa 1- | CDMAZ000 (1xRTT, RC3) X | 08B0 | G524 | 1208 | 00D | 1500 | £9.6% |
v 85 | 6556 | 1259 150.0
Z B2 | 8535 | 1234 150.0
10082- | 1S-54 /15-136 FDD (TOMAJFDM, PU4- X 66 5827 | 378 | 477 | B0O | 296%
CAB DQPSK, Fulirate)
[f— 1} Y 86| 6000 | 499 80.0
Z B0 5987 | 448 80.0
10080- | GPRS-FDD (TDMA, GMSK, TN 0-4) X | 10000 | 110.24 | 2494 | 656 | 600 | 296%
DAC
Y [ 1 11145 | 2585 60.0
= Z | 6175 | 10566 | 24.37
"10087- | UMTS-FDD (HSOPA) X | 180 67.24 539 | 000 | 1500 | 9.6%
CAB
o ¥ 181 67.18 46 50
Z | 180 B7.11 37 50,
J0098- | UMTS.FDD (HSUPA, Sublest 2) X | 176 67.18 35 | 0.00 50. 06 %
 CAB - e
Y 78 713 | 15.43 150.0
z 76 7.04 | 1533 150.0
70008- | EDGE-FDD (TOMA. BPSK, TN 0-4) X | Bs 774 | 3017 | 056 | 600 | £06%
DAC i
Y | 1143 | 9553 | 3348 60.0
Z |88 8761 | 2983 60.0 o
10100~ | LYE-FDD (SC-FDMA, 100% R8, 20 X | & 69.78 646 | 000 | 1500 | +96%
CAC MHz, QPSK) <2
Y | 313 70.04 53 50.0
z 07 | ©9.82 43 0.0
10101- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 32 67.25 78 | 0.00 500 | +9.6%
CAC MHz, 16-0AM)
Y 326 | 67.98 B4 50.0
Z | 323 | 6728 77 50.0 ]
10102- | LTE-FOD (SC-FOMA, 100% RB, 20 X | 331 67.26 89 | 000 500 | +9.6%
CAC MHz, 64-QAM)
Y | 337 | 6735 | 1504 1500
Z | 34 6728 | 1589 150.0
10103- | LTE-TDD (SC-FOMA, 100% RB, 20 .65 7398 | 1942 | 308 | 650 | =06%
CAC MHz, QPSK) N
Y 46| 7528 | 2005 5.0
2 88 7330 | 1004 5.0
10104- | LTE-TDD (SC-FDMA, 100% RB. 20 X 15 | 7274 | 19688 | 398 | 650 | :98%
CAC MHz, 16-QAM)
¥ 50 7370 | 20.23 650
Z 36| 7282 | 1868 650 |
10105 | LTE-TDO (SC-FOMA, 100% RB, 20 X 78 7144 | 1930 | 398 | 650 | t9.6%
CAC Mz, B4-QAM)
Y “% 69| 20, 650
A I 7253 | 1982 850
10108- | LTE-FOD (SC-FOMA, 100% RB, 10 X | 286 68.02 | 1627 | 000 | 1500 | 0.6 %
CAD MHz. OPSK) =2
Y | 274 | 6924 | 1634 150.4
= Z | 2690 | 6904 | 1624 150.(
10109- | LTE-FDD (SC-FOMA, 100% RB, 10 X | 286 | 6709 | 1567 | 000 | 1500 | =6.6%
CAD MHz, 16-0AM)
Y 92 6719 | 1574 150.0
Z 80| 67.10_| 1567 50.0
10110~ | LTE-FDD {(SC-FOMA, 100% R8. 6 MHz, | X 15 6808 | 1582 | 000 500 | 298 %
CAD 0PSK)
Y | 223 | 6829 | 1504 150.0
Z | 218 | 6807 | 15.80 1500 =
10111- | LTE-FDO (SC-FDMA, 100% RB,5MHz, | X | 268 | 6797 | 1595 | 000 | 1500 | +98%
CAD 16-GAM)
Y | 263 6786 | 1599 1500
Z | 260 6791 | 1597 150.0
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EX3IDV4- SN:3759 Docomber 16, 2018
10112 | LTE-FDD (SC-FOMA. 100% RB, 10 X[ 288 [ 6713 | 1675 | 000 | 1500 | 296%
CAD MHz,_64-QAM)

Y| 305 | 8718 | 1580 150,
Z | 301 | 6713 | 1574 50,
10113- | LTE-FDO (SC-FOMA 100% RB,SMHz, | X | 273 | 6815 | 16.11 | 000 | 1500 | 86%
CAD B4-QAM)
Y | 278 | 6800 | 1613 156.0
Z | 276 | 8809 | 16.12 150.0
10114- | IEEE B02.11n (HT Greenfieid, 135 X| 812 | 6714 | 1640 | 000 | 1500 | +86%
CAB Mbps, BPSK)
Y| 516 | 671 16.38 50.0
Z | 514 | 6713 | 1637 50.0
10115~ | [EEE 802.11n (HT Greeafieid, 61 Mbps, | X 30 | 6723 | 1645 | 000 | 1500 | 8.6
CAB 16-QAM)
Y 47 | 67.32 | 1649 50.0
Z 43| 6727 | 1645 150.0
10116- | IEEE 802.11n (HT Gresnfiei, 135 Mbgs, | X 20 | 67.31 | 1641 | 000 | 1500 | +6.6%
| CAB 64-QAM) _
¥ 26 | 6733 | 1642 150,
F2 : 67.32 39 150,
10117- | IEEE 802.11n (HT Mixed, 13,6 Mops, X 08 | 6659 34 | 000 | 1500 | z66%
CAS BPSK
=" ¥ i3_| 6701 | 16 150,
Z 10 67.00 | 16.32 150,
10118- | IEEE B02.1%n (MT Mixod, 81 Mops. 16- | X 47 6743 | 1656 | 000 | 1500 | 298%
| CAB QAM) i
Y | 555 751 | 16.60 150
Z | 551 748 | 16.56 150 ]
10118- | [EEE 802.11n (HT Mixed, 135 Mbps, 64- | X | 5.9 7.27 | 1640 | 000 | 1500 | 296%
cAB QAM)
Y 23 726 | 16.40 150
_ _ F2 21 726 | 16 150 ]
10140- | LTE-FOD (SC-FDMA, 100% RB, 15 X | 335 726 | 1581 | DO0 | 1500 | +9.0%
CAC MHz, 16-QAM)
Y |34 736 | 1586 150
2| 337 57.28_| 1580 1504
10147- | LTE-FOD (SC-FOMA, 100% RS, 15 X | 347 57.99 | 16,00 | 000 | 1500 | £96%
CAC Mz, 84-QAM)
Y | 353 [ 6745 | 16.03 150.0
Z | 350 | 6741 | 1599 1500
10142- | LTE-FDD (SC-FOMA, 100% R8,3MHz, | X | 182 | 6804 | 1543 | 000 | 1500 | 96 %
CAD QPsSik) - -
Y | 200 | 6821 | 1562 150.0
— N 85 | B 1547 150.0
10143- | LTE-FDD (SC-FDMA, 100% RB,dMHz, | X | 243 | 0867 | 1560 | 000 | 1500 | 29.6 %
CAD 16-QAM)
Y | 248 | 6653 | 1574 150,
F4 46| 6863 | 1570 150 —1
10144- | LTE-FOD (SC-FOMA, 100% RB, 3MHz. | X | 218 | 6627 | 1302 | 000 | 1500 | £9.6%
CAD 54-0AM)
Y | 228 | 6645 | 1425 1500
Z | 223 | 6633 | 1407 150.0
10145. | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 116 | 6450 | 11.31 | 0.00 | 1500 | +96%
CAD Mz, QPSK) (HEE
Y| 120 | 6542 | 12.29 150.0
P2 24| 6505 | 1189 150.0
10146- | LTE-FDD [SC-FOMA, 100% R8. 1.4 X | 176 | o481 | 1008 | 000 | 1500 | +85%
CAD MHz, 16-QAM) |
Y | 210 | 6688 | 1219 150.0
Z 85 | 6540 | 1122 150.0
10147- | LTE-FDD (SC-FDMA. 100% RB, 1.4 X 99 | 6641 | 1155 | 000 | 1500 | =96 %
CAD MHz, 64-0AM)
Y | 248 | 6895 | 1331 150.0
Z| 232 | 6701 | 1215 1500
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10148 | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 287 8716 | 15672 | 000 | 1500 | £98% |
CAC 18-0AM)

Y 293 67.25 578 50.0
Z 2.90 6717 71 50.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz. | X | 3.00 67.19 | 1579 | 0.00 500 | £9.6%
CAC 64-0AM)
Y | 305 723 | 1584 150.0
Z | 302 i7.19 5.79 150.0
10151- | LTE-TDD (SC-FDMA, 50% RS, 20 MHz, | X | 618 609 | 2032 | 3898 | 650 | z96%
CAC QPsK)
v 72 7738 | 2068 65.
Z 36 7508 | 2019 85,
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X B4 7249 | 1924 | 398 | 68 £96% |
CAC 16-QAM)
Y | 802 7358 | 1901 65,
Z | 685 7265 | 19.26 5.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20Nz, | X | 6.03 7353 | 2006 | 398 | 65 106 %
CAC 64-QAM)
Y 38 74.47 65.0
p4 24 7366 | 2007 650
10154- | LTE-FDD (SC-FDMA. 50% RB, 10 MHz, | X 20 6851 | 1608 | 000 | 150.0 | £0.6%
cab QPSK) =
mas Y | 228 5870 | 16.20 150,
Z| 223 88.51 | 16.09 R =
10155. | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.58 6798 | 1597 | 000 | 1500 | =9.6 %
CAD 16-QAM) ==
Y | 263 67.87 | 16.01 50.0
Z | 26% 67.02 ) 50.0 |
10158- | LTE-FDD (SC-FDOMA, 50% R8, 5 MHz, | X 76 6806 A7 | 0.00 500 | £9.6%
CAD QPSK)
Y | 185 6829 45 150,
Z | 180 68.08 .26 _ 150,
10157 | LTE-FDD (SC-FDMA, 0% RB, 5 MHz, | X | 2.02 66.77 81 | 000 | 1500 | +96%
CAD 16-QAM)
Y | 212 | 6699 4.30_ 150,
Z | 207 | 6686 411 150.
10158~ | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.74 66,22 616 | 0.00 500 | £06%
CAD 84-QAM) o
Y | 279 6806 | 16,17 150,
Z 77 58.16 6.17 50.
10188- | LTE-FDD (SC-FOMA, 50% RB, 5 MHz, | X | 2.12 67.25 420 | 0.00 500 | =96 %
CAD 64-0AM) =
Y | 223 745 | 1459 150.
Z | 218 7.7 442 150 .
10160- | LTE-FDD (SC-FDMA, 50% RS, 15MHz, | X | 260 €825 | 1609 | 000 | 150. 196 %
CAC QPSK)
Y| 275 683 16.13 1500
Z | 271 | 6818 | 1605 | 1500 |
10161 | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 2.89 67.14 | 1571 | 000 | 1500 | +9.6%
CAC 16-QAM)
Y 35 7A6_| 1507 50
Z | 292 713_| 15.72 50.
10162- | LTE-FDD (SC-FOMA, 50% RE, 16 MHz, | X | 3.00 731 | 1583 | 000 | 1500 | +96%
CAC 64-QAM)
Y | 3086 67.29 | 1587 150,0
Z | 303 67.28 | 1583 150.0
10166- | LTE-FDO (SC-FDMA, 50% RB, 1.4 MHz, | X 52 6926 | 18.89 | 301 | 1500 | 96 %
CAD QPSK) -
Y | 3¢ 8941 | 1897 50.0
Z | 354 6806 | 1865 50,0
10167- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 434 7230 | 19.40 | 3.01 500 | 06 %
CAD 16-0AM]
Y| 453 7261 | 1956 150.0
Z | 433 | 7171 | 1905 150.0
Cartificate No: EX3-3758_Deci8 Page 17 of 38
Document 75937080 Report 07 Issue 1 Page A.18 of A.39

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

EX30V4- SN:3759 Decamber 16, 2016
10166- | LTE-FDD (SC-FDMA, 50% RB, 1A MHz, | X | 4.92 | 7500 | 2085 | 301 | 1500 | 06 %
CAD 54-QAM) >0

Y | 505 | 7482 | 2081 ‘
———— 2 4.86 74 2052 50,
10168 | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 284 | 6869 | 1863 | 301 | 1500 | =96%
CAC QPSK)
Y | 306 | 6943 | 1900 1500
Z | 297 | 8851 | 1842 50.0 =%
10170- | LTE-FDD {SC-FDMA, 1 RB, 20 MHz, X| 7418 | 7529 | 2128 | 301 | 1500 | =96%
cac 16-QAM)
Y | 443 | 7635 | 2168 1500
| Z | 431 | 7452 | 2083 150.0
10171- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | 330 | 7060 | 1848 | 301 | 1500 | =96 % |
AAC 64-QAM)
Y| 35 | 71 18.72 1500
Z | 331 | 7002 | 1786 150.0
10172- | LTE-TDD (SC-FDMA, | RB, 20 MHz. X | 572 | 8217 | 2447 | 602 | 650 | +96%
CAC QPSK) .
Y | 941 172 | 2800 65,
Z | 705 34 2503 85,
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 1008 | 8908 | 2503 | 602 | 65 +06%
CAC 16-0AM] -
Y | 1680 | o779 | 27G8 5.
B Z | 9848 | 8664 | 2401 65.
10174, | LTE-TDD ({SC-FOMA, 1 RB, 20 MHz, X | 737 | B304 | 2250 | 602 | 650 | *96%
CAC 64-0AM) e
Y | 1164 |"opB3 | 25 850
_ Z | 631 | 7938 | 21.04 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHZ, X | 280 | ©Ba35 | 18.36 | 301 | 1600 | £86
CAD QPSK)
Y| 302 | 8911 | 1874 150.0
Z | 293 | 6817 | 18.15 150.0
10176- | LTE-FDD (SC-FDMA. 1 RS, 10 MHz. X | 435 | 7531 | 2129 | 301 | 1500 | =9.8%
CAD 16-QAM)
Y | aa 7638 | 21.68 1500
2] a1 7455 | 2084 1500
10177- | LTE-FOD (SC-FDMA, 1 RE, 5 MHz, X | 20 6851 | 1847 | 301 | 1500 | 296%
CAF QPSK]
Y| 3 6327 | 1864 150.0
Z 95 | 6834 | 1826 150.0
10178- | LTE-FDD (SC-FOMA, 1 RB,5MHz, 16- | X | 411 | 7505 | 21.16 | 301 | 1500 | *96%
CAD QAM) I —
Y | 438 | 7611 | 2158 150.0
— Z | 407 | 7428 | 2070 150.0
10179 | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, X | 387 | 7288 | 1856 | 301 | 1500 | £96%
CAD 64-QAM)
Y | 383 | 7384 | 2004 50.0
Z | 386 72.05_| 19.1¢ 50.0 =]
10180- | LTE-FDD (SC-FDVA. 1RB,5MHz 64- | X | 329 7043 | 1843 | 301 | 1500 | £00%
CAD QAM) e
Y| 353 | 7160 | 1866 150
- Z | 330 | 6994 | 1780 150.C
10181- | LTE-FOD (SC-FDMA, 1 RB, 15 MHz, X | 282 | ©848 | 1846 | 301 | 1500 | =96%
CAC QPSK) & e
Y | 304 | 6925 | 1883 150.0
Z | 2085 | 832 | 1825 150.0
10162- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 410 | 78 2114 | 301 | 1500 | +96%
CAC 16-QAM)
Y | 437 | 71608 | 2154 50.0
Z | 406 | 7426 | 2060 50.0
10183- | LTE-FDD (SC-FDMA, 1 RS, 15 MHZ, X | 329 | 7040 | 1812 | 301 | 1500 | £96% |
S 3 71.58 65 500
Y 52 | 71 18, 1
2| 330 | sge2 | 17.79 150.0
Certificate No: EX3-3759_Dact8 Page 16 of 38
Document 75937080 Report 07 Issue 1 Page A.19 of A.39

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

EX30V4- SN:3759 Decamber 16, 2016
(10184- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X | 283 | €854 | 1848 | 301 | 1500 | 296%
CAD QPSK)
Y | 305 | e929 | 1886 150.
Z 1 2 6830 | 1828 1504
10185 | LTE-FDD (SC-FDMA, 1RB,3MHz, 16- | X | 412 | 7511 | 2918 | 301 | 1500 | 296%
CAD QAM)
Y | _a30 76.16_| 2158 180,
Z | 408 7434 | 20.73 150,
10186- | LTE-FDOD (SC-FDMA, 1 RB, 3 MHz, 64- | X | 3.30 7047 | 1815 | 301 | 1500 | 266 %
QAM)
Y | 354 | 7165 | 1869 150,
Z ] 33 6998 | 17.83 150,
10187 | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 204 | 6860 | 1855 | 301 | 1500 | =06 %
CAD
Y | 3 6934 | 1802 150.
Z | 207 | #841 | 1834 150,
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 428 | 7580 | 2162 | 301 | 1500 | =68%
CAD 16-QAM) =
Y | 456 | 7683 | 2200 150.
. Z | 423 75.1( 21,18 150,
10189- | LTE-FOD [SC-FDMA, 1 RB, 1.4 MHz, X | 338 | 7083 | 1845 | 301 | 1500 | 296 %
AAD B4-QAM) —
Y | 363 | 72.1: 98 150,
Z 339 _Z_O_h 18.11 150.
10193 | IEEE B02.11n (HT Groenfied, 6.6 Mops, | X | 4.51 6656 | 1608 | 000 | 1500 | £9.6 %
CAB BPSK)
Y | 456 | €652 | 1610 150,
Z | 453 | ©654 | 16.07 150.¢
10184 | |EEE B02.11n (HT Greentinid, 30 Mbps, | X | 4.67 | €686 | 1621 | 000 | 1500 | 298%
caB 16-QAM)
Y| 474 | o684 | 1622 150,
Z | _an 56685 | 16.10 150.
10795- | IEEE 802.11n (HT Greenfieid, 65 Mbps, | X | 4.7 B6B9 | 1623 | 000 | 1500 | 296%
CAB 64-QAM) _
Y | _ai6_| ©h87 24 150.0
Z | 475 | e688 | 16.21 150.0
10196~ Le’gz B02.11n (HT Mixed, 6.5 Mbps, X | 451 6661 10 | 000 | 1500 | 96 %
CAB SK)
(= Y | 457 | o658 | 1612 150,
Z | 454 €6.60 | 1600 150.
10187- | IEEE 802.11n (HT Mixod. 30 Mbps, 16- | X | 468 | 6688 | 1622 | 000 | 1500 | s08%
cag
Y | _a1s B687 | 16.23 150,
Z | Aa72_| 6687 | 1821 150.¢
10188- | IEEE 802.11n (T Mixod. 65 Mbps, 63- | X | 4.7 8691 | 1624 | 000 | 1500 | =66%
CAB QAM)
Y | 478 €688 | 1825 1500
Z | a7 690 | 1622 150.0
10218 | IEEE 802.11n (HT Mixed, 7.2 Mops, X | 44 6663 | 1606 | 000 | 1500 | 296 %
. CAB _BPSK)
Y | 452 | €560 | 1608 150,
Z | 448 | es6t | 1605 150,
10220- | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X | 4. 6685 | 1621 | 000 | 1500 | 296 %
_CAB QAM) — =
Y 475 &6 B4 16.23 150.¢
Z | ar €684 | 16.20 150.
%1- \EEE 802.11n (HT Mixad. 72.2 Mbps, 64- | X | 4.72 6684 | 1622 | 000 | 1500 | =66%
Y| 4718 | 66s2 | 1624 150.0
Z | 476 | ©683 | 1621 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, X | 505 | 6700 | 1634 | 000 % £96%
| CAB BPSK]
Y | 511 87.02 | 16 150.0
Z | 508 | 6701 | 1632 150.0
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10223 | [EEE 802.11n (HT Mixed, 90 Mops, 18- | X | 5.8 6723 | 1647 | 000 | 1500 | =66% |
Y 41 7.21 16.46 150.
= Z 38 7.21 16.44 150
10224~ | IEEE 802.11n (HT Mixed, 150 Mbps, B4- | X 10 i711 | 1642 | 000 | 150, 206 %
CAB QAM)
Y a5 713 | 1633 150.0
i 13 712 30 150.0 —
10225- | UMTS-FDD (HSPA%) X 77 65.98 15 | 000 | 1500 | +98%
|.CAB =
¥ B3 | 6595 | 1528 150.0
Z | 280 6505 | 1520 1500 =
10226- | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, X | 1078 | 9030 | 2553 | 602 | 650 | +96%
CAA 18-QAM)
Y | 1821 | 9933 | 2854 B5.0
Z | 1003 | 8770 | 2446 651 T
10227- LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X 1009 87.596 2417 6.02 65 £906%
CAA 64-QAM)
Y | 1563 | 9515 | 2665 5.
2| 9834 85.4 2315 65,
10228- | LTE-TDD (SC-FDMA, 1 RS, 1.4 MHz, X | 13 87.0 2628 | 602 | 65 +06%
CAA GPSK) - AL
Y | 1085 | o484 | 291 850
Z | 762 | 8637 | 2574 | 650
10229- | LTE-TDD (SC-FDMA, 1 RS, 3 MHz, 16- | X | 10.17 | B88.17 | 2507 | 602 | 650 | £98%
_CAB OAM)
Y | 693 | 0790 | 268.02 [
_ Z 55 | B6.74 | 2406 | 65]
10230- | LTE-TDO (SC-FOMA, 1 RB, 3 MMz, B4- | X | 9. B6.91 | 2374 | 6.02 | 65 285 %
LCAB | OAM)
Y | 1460 | 9332 | 2613 65,
Z | 888 8456 | 2278 65,
10231~ | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. X | 7.01 8613 | 2580 | 602 | 65 96 %
| CAB QPSK) =
¥ | 1042 | 9380 | 28.76 65.0
Z |73 8554 | 2536 850
10232- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X | 10.15 | B85 | 2507 | 602 | 650 | +06%
CAC QAM) o
Y | 690 | 9789 | 28.02 5.
== = Z | 853 B6.72 | 24.05 55 =]
10233- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 948 B6BG | 2374 | 602 | 650 | +B6%
CAC QAM) _— _
Y | 1457 | 9380 | 2618 650
== Z | 887 | B454 | 2278 650
10234 | LTE-TDD (SC-FDNWA, 1 RB, 5 Wiz, X | 675 8532 | 2548 | 602 | 650 | :66%
caC OPSK)
Y| 006 9270 | 283 650
Z | 7105 8475 | 2497 65.0
10235- | LTE-TDD (SC-FDMA. 1 RB, 10 MHz, X | 10,16 | 8918 | 2507 | 602 | 650 | +96%
CAC 16:QAM}
Y | 1683 | 9793 | 2803 5.0
B Z | 653 8674 | 2406 5.0
10238 | LTE-TDD (SG-FOMA, 1 RB, 10 MHz. X | 986 B700 | 2377 | 602 | 850 | 296%
CAC 84-QAM)
Y 14.74 .06 2623 850
Z | 6o4 63| 2280 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 101 BB17 | 2580 | 602 | 650 | +96%
CAC QPSK)
Y | 1044 | o388 | 28.79 €50
Z: 1St 8557 | 2538 650 7
"10238- | LTE-TDD (SC-FOMA, 1 RB, 15 MHzZ, X | 1013 | 8913 | 2506 | 602 | €50 | 46
cAC 16-0AM)
¥ | 687 | s7ar | 2601 65.0
Z | 951 86.70 | 24.04 650
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10238- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. X | 245 8685 | 2373 | 602 | 650 | 286%
CAC 64-0AM)

Y | 1453 3388 | 2618
Z| & 51 | 22.77 65
10240- | LTE-T0D (SG-FDMA, 1 RS, 15 Miz. X | 699 8613 | 2589 | 602 | 65 £96%
CAC QPSK)
Y 1041 g3 2877 :
Rt Z | 729 8553 | 2536 85, ==
10241- | LTE-TOD (SC-FOMA. 50% RB, 1.4 MHz, | X | 7.7 78. 2431 | 688 | 654 90 %
CAA 16-0AM)
Y 842 B1.17 2517 85.
Z 792 79.16 3. 5.
10242- | LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz, | X | 8.94 7737 | 2325 | 698 | 650 | +968% |
CAA 54-0AM) _
Y 7.74 7942 24.37 65.0
Z | 787 7624_| 2348 5.0
10243- | LTE-TOD (SC-FDMA, 50% RB, 1.4 MHz, | X | 566 7409 | 2269 | 698 | G50 | £96%
CAA QPSK) S
Y | 619 7582 | 2373 65.0
——— Z | 821 | 7530 | 2308 B850
10244- | LTE-TDD (SCFDMA, 50% RB, dMHz, | X | 4.96 7207 | 1 398 | 650 | =96%
CAB 16-QAM) —
Y | 584 7471 | 1768 850
Z| 52 72. 16.57 | 65.0
10245 | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, | X | 488 7159 | 1605 | 398 | 650 | £96%
CAB 84-QAM) -
Y .75 7421 | 17.72 5.0
Z | 514 71.88 | 16.35 850
10246- | LTE-TOD (SC-FOMA. 50% RB, 3MHz, | X | 447 7389 | 1741 | 388 | 650 | 298%
| CAB QPSK)
Y | 547 77.07 .20 65
Z | a7t 74.32 773 5.
10247- | LTE-TDD (SC-FOMA. 50% RB, 5 MHz, | X | 4.63 71.67 | 17.14 | 308 | 650 | 206%
CAC 16-0AM)
Y | 515 7330 | 18.3 65,
Z 4,89 7204 17.43 85,
10248- | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, | X | 4.65 25 | 1695 | 398 | @5 +96 %
CAC B4-CIAM)
Y | 617 7206 | 18.15 65,
Z | 481 7165 | 1725 5.
mgs- LTE-TOD (SC-FDMA, 50% RB, 5 MHz, | X | 553 7721 | 1968 | 398 | 650 | 96%
CA
Y 51 7992 21.12 65,
F2 73 77.18_| 1873 65,
10250- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. | X &2 74 50 04 | 308 | 65 06 % |
CAC 18-0AM)
Y 03 7588 | 2 0
F3 84 7462 | 20.08 650
10251. | LTE-TDD (SCFDMA, 50% RB, 10 MHz, | X 39 7260 | 1887 | 308 | 650 | +986%
CAC B4-QAM)
Y | 581 73.80 | 19.68 65,
Z | 581 72.77_| 18.95
10252- | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, | X | 6.09 1782 | 2096 | 393 | 85 +96%
CAC QPSK)
Y | 681 7877 | 2101 55
z 26 77.73 | 2083 85.
10253- | LTE-TDD {SC-FOMA, 50% RB, 15 MHz, | X | 565 7208 | 1902 | 398 | 65 196%
CAC 16-QAM) L
Y B8 7304 | 1968 650
Z 75 ] 19.06 5.0
10254- | LTE-TDD (SC-FDMA. 50% RB, 16 MHZ | X 80 7300 | 1878 | 308 | 650 | 06%
CAC 54-QAM)
Y| 62 73, 20.36 650
Z | 810 7313 | 18.78 850
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10255- | LTE-1DD (SC-FOMA, 50% RB, 15 MHz, | X | 5.95 7557 | 2030 | 398 | 650 | t068%
CAC QPSK]

Y 42 76.79 a7 65§

T eis | 7548 5030 %

10256 | LTE-TDD (SC-FDMA, 100% RB. 1.4 X | 381 BB.27 | 1354 | 308 | 65 48 %
CAA MMz, 16-QAM) e

Y | 4 71, 1545 85

Z | 413 6693 | 14.00 65.0
10257 LTE-TDD (SC-FDMA, 100% RB, 1.4 X 375 67.76 13.21 398 650 96 %
CAA MHz. 84-QAM) - s

Y | 453 | 7048 | 15.09 [

Z | 408 | bBBAT 3.80 65 ]
10258~ | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 343 | ©69.76 | 1477 | 388 | E5 +96 %
CAA MHz, QPSK]

Y | 4286 73.06 | 16.79 650

— Z | 377 | 7087 | 1539 65.0 =
10259 | LTE-TOD (SC-FDMA, 100% RB, 3 MHz, | X | 502 7274 | 1820 | 388 | 650 | 296%
CAB 16-0AM)
Y 50 7425 | 1924 85,
4 25 7293 | 18.38 65.
10260- | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, | X 06 7265 | 1812 | 388 | 66 +96%
| CAB 64-QAM)

Y | 554 | 7403 | 1916 650

Z | 530 72.62 32 85.0
10261- | LTE-TOD (SC-FDMA, 100% R8, 3 MHz, | X | 553 76.85 07 | 308 | 650 | $06%

| CAB QPskK) e b 4
¥ 33 7910 | 21.18 5.
Z 72 76.78 6.95 65
10262 | LTE-TDD (SC-FDMA, 100% RS, 5 MHz, | X G 7444 949 | 388 | 650 | £06%
CAC 16-QAM)
Y | 802 7563 | 2076 65.0
Z | 582 | 7457 | 2004 | 650
T10263- | LTE-TDD (SC-FDMA_ 100% RB, 5 MHz, | X | 538 7258 | 1886 | 398 | 650 | 29.0% |
CAC B4-QAM) _
Y 5.80 73.78 19.67 65.
Z | 560 7275 | 1894 __65.
10264- | LTE-TDD (SC-FDMA, 100% RB,5MHz, | X | 603 77.74 | 2087 | 398 | 65 <96 %
CAC QPSK) N N
Y| 876 7960 | 2182 65.0
o Z | 620 7756 | 20.75 _650
10265- | LTE-TOD (SC-FDMA, 100% RB, 10 X | 504 7249 | 1924 | 398 | 650 | £96%
CAC MHz, 16-QAM) . .

Y |_ 602 7358 | 19.91 §5.0

Z | 585 7265 | 19.26 850
10266- | LTE-TDD (SC-FDMA. 100% RB, 10 X | 6.02 7352 | 2005 | 388 | 650 | t86%
CAC MHz. 64-QAM)

Y | 638 7446 | 2068 65

E 624 | 7385 | 2006 65, |
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 6.18 7605 | 2030 | 398 | 85 295 %
CAC MHz, OPSK)

v 71 77.35 | 2086 65,

— z 35 7594 | 2017 [ ]
10268- | LTE-TOD (SC-FOMA, 100% R8, 15 X 132 | 7270 | 1977 | 3098 | 650 | +96%
CAC Mz, 16-QAM)
Y | 604 7363 | 2028 65,
- — Z | 653 7285 | 19.78 B5.
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 3 32 72.36 | 1868 | 398 | 65 96 %W
CAC MHz_64-QAM)
Y | 662 7314 | 20.18 65,
Z | 652 125 18.69 85,
"10270- | LTE-TDD (SC-FOMA. 100% RB, 15 X | 625 7418 | 19,71 | 398 | 65 +66 %
CAC MHz, QPSK)
Y | 662 7506 | 20.19 850
Z | 643 7417 | 19.63 850
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10274~ | UMTS-FOD (HSUPA. Sublest 5, 3GPP | X | 256 | 8631 | 1606 | 000 | 1500 | £68%
CAB Ral8. 10)
Y | 260 | 6623 | 1515 50.0
Z | 2858 | 6622 | 1607 50.0
10273- | UMTS-FDD (HSUPA. Sublest 5, 3GPP | X | 156 | 67.20 | 1515 | 000 | 1500 | £96%
CAB RolB.4)
Y | 160 | 6730 | 1530 1500
Z | 157 | 6713 | 1513 150.0
10277- | PHS [QPSK) X | 251 | 6211 | 778 | 903 | 500 | +96%
CAA
Y1 265 | 6275 | &40 0
Z | 287 | 62687 | 860 0
10278- | PHS (QPSK, BW 8B4MHz Rollo 05) | X | 425 | 6959 | 1412 | 803 | 500 | 2956%
CAA
Y| 528 | 7326 | 1 50.
Z | aro_| 7084 | 1487 50.
10279- | PHS (QPSK, BW BEAMHz Rolloll 0.38) | X | 436 | 6982 | 1427 | 803 | 50 96 %
CAA
Y| 543 | 7355 | 1640 50.0
2 | aB0 | 7086 | 1510 50.0 o
10280- | COMAZ000. RC1, 5055, Full Rate X| 7134 | 6770 | 1335 | 000 | 1500 | 9.6 %
AAB
Y 45 | 6827 | 1399 50,0
z 39 | 6796 | 1364 50.0
10281~ | COMA2000, RC3, 5054, Full Rals X | 078 | 8504 96 | 000 | 150.0 | 96 %
AAB
Y 83 | 8538 | 1248 50.0
Z | 081 | 6518 | 1222 50,0
10292- T CDMA2000, RC3, 8032, Full Rale X | 083 | 6885 | 1423 | 000 | 1500 | £06%
AAB
Y | 102 | 889 | 1485 150,
i e 20 B F BB77 | 14.41 150,
10233 | COMA2000, RC3, SO3, Full Rate X | 184 | 7597 | 1742 | 000 | 1500 | £86%
AAB
Y 147 74.27 742 150.0
Z | 148 7455 740 150.0
10295- | COMA2000, RC1, 503, BIh Rato 251r. | X | 7.71 | 7888 | 2120 | 903 | 500 | 286%
AAB
[ Y| 810 | Bi66 53 0
zZ 1 7. 7859 | 20 50.0
10297- | LTE-FDD (SC-FDMA, S0% RB, 20MHz, | X | 267 | 6912 | 1634 | 000 | 1500 | S96%
AAB QPSK)
Y 275 6234 40 150.0
Z 270 69.14 3 150.0
10298 | LTE-FDD (SC-FOMA, 50% RB. 3 MHz, | X 48 | 66.88 156 | 0.0D | 1500 | =056%
AAC QPSK)
Y 59 | 6741 | 1418 1500
z 54 | 6714 | 1388 150.0
10289- | LTE-FDO (SC-FOMA 50% RB, 3MHz. | X | 242 | 6830 | 1340 | 000 | 1500 | £98%
AAC 16-0AM)
Y | 27 G9.76 | 14.46 150.0
Z | 244 8828 | 1357 150.0
10300- LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X B4 6434 1w0.n 0.00 180.0 +86%
AAC 54.QAM)
Y| 207 | 6541 | 117 150.0
Z 1 181 | 6453 | 1104 150.0
mm- 1EEE B0Z 168 WIMAX (29:18, 5ms, X | 488 | 6532 | 1732 | 417 | 500 | 196%
1 )
; 487 6571 754 S50.0
469 65, 7.16 50.0
10302- | IEEE 802 160 WIMAX (26:18, 5ms. X | 514 | 6580 795 | 486 | 500 | z06%
A 10MHz, QPSK, PUSC. 3 CTRL symbois)
Y| 530 | 8607 | 18.21 500
Z | 524 | 8591 | 1801 500
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10303- | [EEE 602168 WIMAX (3115, 5ms, X | 220 B545 | 17.79 | 498 | 500 | 296%
AAA 10MHz_ B40AM, PUSC)

Y| 508 | 6575 | 1808 50.0
Z 1 500 | 6559 | 1787 50.0
10304- | IEEE 802,160 WIMAX (29:18, 5ms, X | 470 | 6532 | 17.29 | 417 | S00 | 296%
AAA 10MHz, 64QAM, PUSC)
Y | 484 8553 | 1751 50,
Z | _are 8541 | 17.35 50.0
10305 | IEEE 802 168 WIMAX (31:15, 10ms, X | 441 67.68 847 | 802 | 350 | 296%
AAA 10MHz. B4QAM, PUSC, 15 symbols)
Y | 461 6807 | 20.00 35,
Z |_a68 6832 | 16.86 35
10306- | IEEE B2 168 WIMAX (29:18, 10ms, X | 473 6640 | 1809 | 602 | 35 66 %
AAA 10MHz, B3QAM, PUSC, 18 symbols)
Y | 488 66.77 40 350
Z | 488 66.66 24 1350
10307- | IEEE B02.100 WIiMAX (29: 16, 10ms, X | 484 | 6669 | 1898 | 602 | 350 | +98%
ABA 10MHz. QPSK. PUSC, 18 symbols)
Y| a8 7.05 | 19.42 35.0
Z | _aBi 77| 1927 350 ]
10308- | IEEE 802,168 WIMAX (28:18, 10ms, X | a62 6681 | 1913 | 602 | 350 | 296%
AAA 10MHz, 18QAM, PUSC)
Y | 4.76 5726 | 19.56 35.
= Z | _4.80 740 | 1842 35
10309 | IEEE B02 166 WiMAX, (29:18, 10ms, X | &77 66.66 | 1812 | 602 | 35 96 %
AAA 10MEz, 16QAM, AMC 2x3, 18 symbols) _—
Y | 483 67.03 | 19.56 351
Z | 494 6708 | 1038 a5,
10310- | [EEE B2 160 WIMAX (2918, 10ms, X | 468 6658 | 1898 | 602 | 35 06 %
AAA 10MHz. QPSK, AMC 2x3, 18 symbois)
Y | aB2 66.87 | 19.39 a5,
I 67.00 | 1924 35.0
10311- ue-soo” s(swm 100% RB, 15 X | 303 8847 | 1802 | 000 | 1500 | =96 %
AAB MHz, QPSK)
i 11 EE] .08 150.0
Z | 308 8451 00 150.0 ]
10313- | IDEN 1.3 X 20 T0.67 02 | 699 | 700 | +956%
AAA
Y | 367 7242 581 70
Z | 335 70.57 4.98 70,
10314~ | IDEN 16 X | 425 7597 | 19.87 | 1000 | 30 96 %
AAA
¥ | 480 78.08 | 20.77 30.0
Z | a3t 7523 | 1953 30.0
10315- | IEEE 802.11b WiFi 2.4 GHz (OS58, 1 X | 108 6330 | 1478 | 0.17 | 1500 | =96 %
| AAB | Mbps. 96pc duly cycle)
Y1 109 6343 | 1489 150
==t Z | 109 6330 | 1474 150
10316- | IEEE 802.11g WiFi 2.4 Gz (ERP- X | 454 6652 | 1614 | 017 500 | +96%
AAB OFDM, 6 Mbps. 96pc duly cycle) . _
e Y | 481 6653 | 1B.1E 150.0
Z | 458 66.51 kP 150.0
10317- | IEEE 802.11a WiFi 5 GHz {OFDM, 6 X | 454 6652 | 1614 | 0.17 | 1500 | +9.6%
AAB  Mbps. 86pc duty cycle) S
s ] Y |_461 8653 | 18.1 150.C
Z | 458 66.51 6.1 150.0
10400- | IEEE 802,118c WiFi (20MHz, 64-GAM, | X | 4.65 6689 819 | 000 | 1500 | =06%
AAC 99pc duty cycle)
Y| 473 6690 | 16.22 150.0
- Z | 469 | 6688 | 1617 | 1500
10401- | IEEE 802 11ac WIFI (40MHz, 64-QAM, | X | 5.a7 B7.10 | 18,37 | 000 | 1500 | 296%
AAC 99pc duty cycle)
Y | 542 | 6708 | 1637 150.0
Z | 540 67.08 | 16.34 150.0
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10402- IEEE B0Z,11ac WiFi (B0MMz, 64-QAM, 562 67.29 16.39 0.00 1500 | +96%

AAC | 98pe duly cycie)

3
Y | 568 | 67.4a 541 50.0
— Z | 5865 38
10403- | COMAR000 (1xEV-DO, Rav. 0) X | 134 67.70 35 | 0.00 150 | £9.6%
AAB
Y | 145 6827 | 1309 115,
Z | 138 | ®796 360 115
10404- | COMAZ000 (1xEV-DO, Ray. A) X | 134 6770 | 13.35 | 000 | 1150 | 296%
A Y | 145 | &827 | 1399 1150
Z | 138 6796 | 1368 __ [ 1150
10406~ | COMA2000, RC3, 5032, SCHO, Full X | 10000 | 11944 | 2025 | 000 | 1000 | =96 %
e Y | 10000 | 11984 | 2956 100.0
Z | 2285 | 10063 | 2507 100.0 —]|
10410~ | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 8.3 8857 107 | 323 | B00 | z08%
LAAB | OPSK, UL Sublrame=2.34.7.89)
Y | 3152 | 10408 | 2547 80.0
Z | 687 8366 | 1948 80.0
10415- | IEEE B02.11b Wi 2.4 GHz (D385, 1 X | 102 8266 | 1435 | 000 | 1500 | *96%
AAA Mbos, §Spc duty cyde)
Y | 3101 52.70 | 1440 150,
z 01 6261 | 1431 150,
10416- | IEEE BO2.11g Wi 2.4 GHz (ERP- X | 451 6659 | 1615 | 000 | 1500 | £96%
AAA OFDM, 6 Mbps, 89pc duly cycle) et
Y | 45 6658 | 1616 150.0
- - Z | _asa 66.57 | 16.14 150.0
10417~ | IEEE 802.11ah WiFi 5 GHz (OFDM. 6 X | ast 6659 | 1615 | 000 | 1500 | £08%
AAA Mups, 99pc duty cycle)
Y | 458 6656 | 16, 150,
Z | as54 66.57 | 16.14 150.
10418- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 450 B6.76 | 16.18 | 0.00 | 1500 | +9.6%
AAA QFDM, 6 Mbps, 98pc duty cycle, Long
preambule)
Y| 455 | 8671 517 50.
Z | 453 | 6673 | 1615 50,
10419 | IEEE B02.11g WiFi 24 GHz [D5SS- X | 452 66.71 | 16.18 | 0.00 0. L86% |
AAA OFDM, 6 Mbps. 99pc duty cycie, Short
presmbule)
Y | as7 56.66_| 16 150
e 2 455 66.68 16. 150.
10422~ | IEEE BO2.11n (HT Greenfield, 7.2 Mbps, | X | 4 86.70 | 16, 0.00 500 | £96%
AAA BPSK)
Y | 4 06.67 | 16.20 150,
Z | _a@7 6668 | 16.17 150,
10423- | IEEE B0Z.11n (HT Gresnfield, 43 3 X | 479 67.00 | 16.30 | 000 | 1500 | =96%
AAA Mbps, 16-QAM)
Y |__a87 6699 | 1632 150.0
Z | a83 699 | 16.20 150.0
10424- | |EEE BOZ11n 722 X | 411 6685 | 1627 | 000 | 1500 | 296%
AAA Mbps, 64-QAM)
Y | _ar 6604 | 1620 150,
F3 a7 86.54 1€ 450.
10425- | |EEE BO2.11n (HT Greentieid, 15 Mbps, | X | 5.3 G7.24 | 1645 | 000 | 1500 | 296%
AAA BPSK}
Y | 538 7.26 | 1647 150.
2| 535 725 | 16.44 1500
10426- | IEEE 802.17n (HT Greenfield, 90 Mbps, | X | 533 730 | 1648 | 000 | 1500 | +9.6 %
AAA 16-0AM)
¥ | 538 6727 | 1647 150.0
Z | 535 67.28 | 1645 150.0
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10427- | IEEE 802,17n (HT Graenfield, 150 Mbps, | X | 534 | 67.25 | 1845 | 000 | 150 | £96%
AN 64-QAM)

Y | 540 726 | 1646 150,
Z 1 537 | o726 | 1643 150
mm- LTE-FOD (OFDMA. 5 MHz, E-TM3.1) | X | 4.31 133 | 1836 | 000 | 1500 | 9.6%
Y| 426 | 7045 | 1805 150.0
Z | _a35 7A18 | 1837 150.0
m\ss- LTE-FOD (OFOMA, 10MHZ, E-TM3.) | X | 417 | 6742 | 1611 | 000 | 1500 | 96%
Y | 425 | 6708 | 16.¢ 50.
Z | 421 | 6708 | 161 50
'1&4:2- UTE-FDD (OFOMA, 15 MHz, E-TM3.1) | X | 448 | 67.00 | 16.2 000 | 1500 | =9.6% |
Y | 455 | 8697 23 160,
Z | 451 | 6698 20 150, ]
;Mo‘aa- LTE-FDD (OFDMA, 20 MHz E-TM3.1) | X | 473 | 66.99 29 | 000 | 1500 | =96%
Y | 480 | 8698 31 150.0
- = Z| 476 | 6698 28 160.0
‘1\0&34. W-COMA (BS Tost Mode! 1,84 DPCH) | X | 444 | 7228 34 | 000 | 1500 | =96%
Y | 435 | 7126 | 1802 1500
Z | aa7 13| 18.38 150.0 -
10435- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 880 | 8773 | 2077 | 323 | B0Q | 296%
AAB QPSK. UL Subframa=2.3.4,7.8,9)
Y | 2863 | 10267 | 2507 80.0
661 | B307 | 1924 80.0
10447- | LTE-FDD (OFOMA. 5 MHZ E-TM 3.1, X | 343 | 67.05 | 1533 | 000 | 1500 | 296%
AAA Clipping 44%)
Y | 354 | 6705 | 1551 150.0
Z | 349 | 6704 | 1541 150.0
10448- | LTE-FOD [OFDMA, 10 MHz ETM3.1, | X | 401 | 6680 | 1597 | 000 | 1500 | +66%
AAA Clippin 44%)
Y | 408 | 6685 | 1602 50
Z | 305 | 6687 97 50
10448~ | LTE-FDD (OFDMA, 15 MHZ E-TM3.1, | X | 429 | 6683 41 | 00D | 150 06 %
AAA Cliping 44%)
Y | 43 | 66.80 13 1500
Z | 433 | 8681 Kl 150.0
10450- | LTE-FOD (OFDMA. 20 MHz, ETM31, | X | 450 | 8675 | 16.15 | 000 | 1500 | +98%
AAA Clipping 44%)
Y | 455 | 0674 | 16.18 50
Z | 453 6674 16.13 150, =
10451- | W-COMA (BS Tast Model 1,64 DPCH, | X | 331 | 67.15 | 1488 | 000 | 1500 | £9.6%
AAA 44%)
¥ 44 723 _| 1515 150
— z 38 718 | 1502 150,
10456- | IEEE BOZ 11ac WiFi (160MHZ 64-0AM, | X 20 7862 | 1662 | 000 | 1500 | £96%
AAA S9pc duty cycle) —
Y 24 783 | 16.62 150.0
Z | 621 7.82 | 1660 150.0
10457- | UMTS-FDD (DC-HSDPA) X | 379 | 8525 | 1585 | 000 | 1500 | =96%
ABA
Y | 381 | 6520 | 1587 1500
Z| 3 8522 | 1584 150.
10458- | COMAZ000 (1xEV-DO, Rev. 8, 2 X | 312 | 6640 | 1419 | 000 | 1500 | 296%
carriers)
Y | 327 | 659 | 1481 150.0
Z | 320 | e849 | 1440 150.0 ]
10458. | COMA2000 (1xEV-00, Rev. B, 3 X | 415 | 6458 | 1515 | 000 | 1500 | £96%
AAA carriers)
Y | 437 6457 | 1556 150.0
Z | 434 | 8508 | 1549 150.0
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10460- | UMTS-FOD (WCDMA, AMR) X | 086 G678 | 1545 | 000 | 1500 | 286%
AAA

Y | 087 67.12 | 1555 1500
Z 1 o0 6664 | 1528 150.0
10461- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 382 7980 | 1911 | 320 | B0.0 | +96%
AAA QPSK, UL Subframe=2.3.4,7,8.9)
Y | 1143 | 0386 | 2382 80,
Z1 3 765 | 17.77 B0, =
10482- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 113 6141 | 885 | 323 | B0, +96%
AAA 16-QAM, UL Sublrames2.3,4.7,8,9)
Y1 151 | 383 | 1023 B0.0
e Z | 126 8169 | 8.13 B0.0
10463 | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 088 | 6000 | 7.66 | 523 | BOO | 196%
AAA 64-QAM, UL Subframe=2.34.7,8,9)
Y1 114 | 8102 36 80.0
Z | 1.07 80.00 7.84_ BO.0
10464 | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. X | 304 7575 | 1725 | 323 | B0.O | 266%
AAA QPSK, UL Subframe=2.34.,7,8.9)
Y | 841 | 884z | 2150 80.0
Z | 268 7306 | 16.13 | 80.0
10465- TE-TDD {SC-FDMA, 1 RB, 3MHz. 16- | X | 1.07 | 6086 | B56 | 323 | B00 | 298%
AAA MSJMM&..M
Y | 138 8313 B0 80
Z | 120 61.28 86 B0,
10466- | LTE-TDD (SC-FOMA, | RB, 3 MHz 64~ | X | 009 80.00 61 323 | B0, 208 %
_AAA OAM. UL Sublrame=2,34,7.8.9)
Y | 140 | 6063 | 814 B0.0
Z | 107 €000 | 7.70 80.0
10467- | LTE-TDD (SC-FDMA, | RB, 5 MHz. X | 320 | 7651 | 1755 | 523 | B0.0 | 206%
AAB 0PSK, UL Sublrame=2.3.4.7.8.9)
[r==" Y .35 8988 0.0
- 2| 278 7361 | 16.38 50.0
10468- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X OB | 6107 | 664 | 323 | BOO | =65%
AAB QAM. UL Subframe=2,3,4,7,8.9) e
Y | 14 6332 90 BO.
Z ] 1 61.36 63 [
10469 | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64- | X | 088 | 60.00 61 | 323 | B0 56 %
AAB QAM, UL Subframe=2,3,4,7.8,9)
Y 10 | 6064 | 814 B0
Z 07 6000 | 7.78 BO.
"10470- | LTE-TDD (SC-FDMA. 1 RB, 10 MHz, X | 320 | 7650 | 1754 | 323 | B0/ £06%
AAB QPSK. UL Subframe=2,3.4,7.8.9)
b3 Y| 936 | 8991 | 2187 800
Z 77 73.60 | 16.35 80.0
10471- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X 08 | 6104 | 861 | 323 | B0/ 096 %
AAB QAM, UL Subilrame=2,3.4.7,8.9) o
= Y | 141 8327 | 986 0
Z | 121 61.93 | 8.80 80.0
10472- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 64- | X | 0.98 6000 | 7.60 | 3423 | 800 | £96% |
AAB QAM, UL Subframe=2.3.4,7.8.9)
Y 08 | 60.60 | 8.11 B0
Z i 60.00 7.78 .
10473 | LTE-TDO (SC-FDMA. 1 RB, 15 MHz, X | 318 | 7648 | 1752 | 323 | 800 | z08%
AAB QPSK. UL Subframe=2,3 4.7 8.9)
Y | 833 89.85 | 2104 0
Z | 277 73567 | 16.34 800
10474~ | LTE-TDO (SC-FDMA, 1 BB, 15 MHz, 16- | X 08 6102 | 860 | 323 | 800 | +90%
| AAB | QAM, UL Subtrame=2.34,7,89) o
Y K 6325 | 985 80.0
Z | 1.2 61.32 80.0
10475- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz.64- | X | 0.98 0.00 60 | 323 | 800 | £96%
AAB ) 5& Sublame=2.34,7.8,9)
Y | 108 | 6058 | &0 800
Z |_107 6000 | 7.78 80.0
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10477- | LTE-TDD (SC-FOMA, 1 RB, 20 MMz, 16- | X | 106 6092 | 853 | 323 | BOO | 2906%
AAB QAM, UL Sublrames2.34,7.8.9)
=— Y .38 07 _| 975 BO.

Z A8 8122 82 BO.
10478- | LTE-TDD (SC-FDMA, 1RB, 20 MHz, 64~ | X | 0.98 60.00 69 | 323 | BOQ | 296%
AAB QAM. UL Subframe=2.3.4.7.8.8) .

Y| 109 | 6056 | 8.8 80.0

Z | 107 | 6000 | 7.77 BO.O
10478- | LTE-TOD (SC-FOMA, 50% R8, 14 MHz, | X | 4.14 7627 | 1898 | 323 | 800 | £96%
AAA QPSK. UL Subframe=2.34.7 8.9) _—

Y 4.78 7830 | 20 80.

Z | 376 7409 | 18, 801
10480- LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz | X 3,67 7115 15.30 323 80. 286%
AAA 16-0AM, UL Sublrame=2,3,4,7.8,9)

Y | 478 7451 | 17.04 80,

Z | 356 70,15 15.03 (LK
10481- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 3.10 68 .67 13.94 323 80. +96%
AM 64-QAM, UL Subframe=2.3.4.7 8.8)

Y | 07 7192 | 1571 800

Z 313 68.19 13.89 0
10482- | LTE-TDD (SC-FOMA.50% RB,3MHz, | X | 213 6678 | 1404 | 223 | BOO | 298%
AAA QPSK, UL Subframe=2.3 4,7 .6,9)

Y| 283 8943 | 1568 80.0

Z | 228 | 6725 | 14.40 | 80.0
10483- | LTE-TDOD (SC-FOMA, 50% RB. 3 MHz, | X B0 6701 | 1358 | 223 | 800 | *96%
AAR 16-QAM. UL Subframe=2.3.4.7.8.9)

Y| 357 7092 | 1547 80.0

21 3 6715 | 1381 80,0
10484- LTE-TDD {SC-FDMA, 50% RB, 3 MHz, X 273 66.47 1334 | 223 80.0 +86%
AAA 64-QAM. UL Subframe=2.3.4.7.8.9) .

Y| 348 45 | 1620 B0

— Z 87 6670 | 1381 80.

10485- | LTE-TDD (SC-FDMA, 50% RB, 5MHz. | X 55 68.83 84 | 223 | 80 +96%
AAB K, UL Subframes23 4.7 8 6

Y 98 7082 | 17.18 80.C

z 67 6899 | 16.05 80.C =]
10486- | LTE-TOD (SC-FDMA, 50% RB, S MHz, | X &7 6645 | 1437 | 223 | BOO | 298%
AAB 16-QAM. UL Subframe=2.3.4.7,8,9) e

Y| 302 6796 | 1547 B0,

Z | 28 6675 | 14564 80.
10487- LTE-TDO (sc.mm':kmsm; RB, 5 MHz, X 270 8622 1425 | 223 a0, +96%
AAB 64-QAM. UL =2.34.789)

Y 04 6768 | 1534 80,

Z 284 6654 1453 80
104BB- | LTE-TOD (SC-EDMA, 50% R, 10 MHz, | X 02 60831 | 1693 | 223 | 80 £96%
AAB QPSK, UL Subframe=2,3,4.7.8,9)

Yy | 339 7086 | 17.76 __80.

Z | 31 6941 | 1693 80,
10488- | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, | X | 317 6721 | 1605 | 223 | 80 $06%

Y

Z

X

A

2

X

X

Z

X

Y

z

328 | 6732
LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 327 | 67.16 | 1605 | 223 | B0OD | =96%
64-0QAM. UL Subframe=2.34.7.8.9)
350 | 6795 | 1663 80.0
338 | 6727 | 161 B0 =
10481 | LTE-TOD (SC-FDMA, 50% RB, 15 MHz, 30 | 6871 | 1686 | 223 | 800 | +96%
AAB | OPSK. UL Sutirame=2.3,4.7.8.9) s
389 | 69688 | 1749 800
350 | 6683 | 1685 800
10482- | LTE-TDD (SC-FDMA. 50% RB, 15 MHz. 358 | 6667 531 | 223 | 800 | t96%
AAB 16-QAM. UL Subframe=2.3.4.7.6.9)
1 379 | 6164 | 1677 80.0
360 | 67.08 | 16.34 80.0
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10493 [ LTE-TDD (SC-FDMA, 50% RB. 15MHz, | X | 366 | 6691 | 1630 | 223 | 800 | 296%
AAB 64-0AM, UL Subframe=2,3,4.7,8.9)

Y| 386 87.55 75 804
Z| 377 | 6703 34 .
10494- | LTE-TOD (SC-FDMA, 50% Ra. 20 MHz, | X | 357 | 69.75 18 [ 223 | 0 | t86%
AAB QPSK. UL Subframe=2.3.4,7,8.9)
Y | 395 | 7118 7.86 80.0
_ Z | 369 | esar 714 80.0
10485 | LTE-TOD (SC-FDMA, 50% R8. 20 MHz. | X 60 26 | 1648 | 223 | B0O | £06%
AAB | 16-0AM, UL Subframe=2.3.4,7,8.9)
Y 81 | 6800 | 1694 800
o z 71| 6739 | 1650 | 800
10456- | LTE-TDO (SC-FDMA. 50% RB, 20 MHz, | X 70 | 6712 | 1646 | 223 | 800 | t96%
AAB B84-QAM. UL Subframe=2,3,4.7,6,9) —
Y 90 | B7.79 | 1640 80.
S Z | 381 | BT 16.48 ;
10487- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X 56 | 6322 | 1136 | 223 | 80O | +96%
AAA MHz, QPSK, UL Subframe=2.3.4.7.8.9)
Y | 187 | 6580 | 1324
Z 1 173 | 5401 | 1108 80.0
10488 | LTE-TDD (SC-DMA, 100% RB, 1.4 X | 139 | 8003 | 867 | 223 | 800 | +96%
ARA MHzZ, 16-QAM, UL
Sublrame=2.3.4.7,8.9)
Y 173 61.08 10.36 0
Z | 1 6086 | 943 80.0
10499. | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 1417 | 6000 | 853 | 223 | B0O | £96%
AAA MHz, 64-QAM, UL
Subframe=2,3,4.7,8,8)
Y | 169 | 6156 | 1000 800
F4 1.54 60.51 911 80.0
70500~ | LTE-TDO (SC-FOMA. 100% R8, 3MHZ | X | 273 | 6891 | 1630 | 223 | 800 | S55%
AR QPSK, UL Sublrame=2,3.4.7,6.9)
Y | 311 7067 | 17.33 80.
Z | 2% 69.01 | 16.96 .
10501- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X | 2. 6686 | 1508 | 223 | 80, $06% |
AAA 16-QAM, UL Sublrame=2,3.4.7.8,9)
Y 20 | ®80B | 15 80,
Z 02 | 6706 | 15.24 80. |
10802- | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, | X i 6687 | 1493 | 223 | 800 | +98%
AMA 64-QAM, UL Subframe=2,3.4.7.8,9)
Y1 326 | 67687 | 1586 B0.0
Z ] 309 | 67.00 | 1518 80.0
10503- | LTE-TOD {SC-FDMA, 100% RB, 5MHz, | X | 295 | 69.14 | 1684 | 223 | 800 | 296%
AAB uL 347
’ = Y| 33 | 7070 | 1768 80.0
Z | 311 | 6925 | 1664 B0.0
10504- | LTE-TDD (SC-FOMA, 100% RB,5MHz, | X | 3.16 | 67.12 | 1589 | 223 | 800 | S96%
AAB 16-QAM. UL Sublrame=2.34.7,8,9) e
Y .39 7.89 6.60 3
F2 26 723 | 16.05 80,
10505- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | X | 3.26 707 | 1599 | 223 | 80, 06%
AAB 84-QAM, UL Sublrame=2.3.4.7.8,9)
Y 48 7.88 58 80,
z 36 7.16_| 1605
10506- | LTE-TDD (SC-FDMA, 100% RB, 10 X 54 | 6363 [ 17.10 | 223 | 800 | 296%
AAB UL Subframe=2,3.4,7.8
Y1 302 [7i03 | 1778 B0
= Z | 367 | 6975 | 1708 | | 8o
10507- | LTE-TOD (SC-FOMA, 100% R8, 10 X | 358 | 67.20 | 1644 23 | BOD | 206%
AAB Mz, 16-QAM, UL
Sublrame=2.3.4.7.8.9)
Y| 380 | 6704 | 1691 80.0
Z | 370 | 6733 | 1648 80.0
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10508- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 369 6705 | 1642 | 223 | BOD | =096%
AAB MHz, 84-QAM, UL

Subframe=2.3.4.7.8.9) e
Y 89 | 6773 | 1686 B0.0
Z .79 67168 | 16.44 B0.0
10509- | LTE-TDD (SC-FDMA, 100% RB, 15 X 00 | 6912 | 1684 | 223 | 80O | z96%
AAB MHz, GPSK. UL Sublrame=234,7.8.8)
Y | a: 7017 _| 17.46 80.0
Z | a1 6924 | 1692 80.0
10510- | LTE-TDD (SC-FOMA, 100% RB, 18 X | 4 6723 | 1660 | 223 | B0O | 296%
AAS MHz, 16-QAM, UL
Sublrame=2.3.4.7.8.9)
Y | 431 | o787 | 1699 a0,
Z | 422 | 6738 | 1662 80, =
10511- | LTE-TDD (SC-FOMA. 100% R8, 15 X | 418 | 6707 | 1658 | 223 | 80 36 %
AAB Mz, B4-QAM, UL
Subframe=2.3,4.7.8.9) -
Y| 437 | 6168 94 80.0
Z | 428 | 6121 | 1660 80.0
10512- | LTE-TDD (SC-FDMA, 100% RS, 20 X | 404 | 7040 | 17.19 | 223 | 800 | £98
AAB Mz, QPSK, UL Subframes2,34.7,8,9)
Y | a4 71.46 784 80,
Z | 436 | 7023 | 17147 BO.
10513- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 38 67.37 564 | 223 | B 06 %
AAB MHz, 16-QAM, UL
Sublrame=2.3.4.7.0.9) _
¥ | 418 | 6810 | 17.08 B0.0
Z | 408 | 8753 | 16.66 B0.0
10513~ | LTE-TDD (SC-FDMA, 100% RB, 20 X | 403 | 6708 | 1658 | 223 | B0.0 | z06%
AAB MHz, 64-QAM, UL
Subrame=2,3,4,7.8.8)
Y| 422 | 6773 | 1687 80.0
Z 1 413 | 6724 | 1680 80.0
10615- | [EEE 802 11b WiFi 2.4 GHz (DSSS, 2 X | DBB | 6280 | 14.38 | 000 | 1500 | *96%
AAA Mbps, 99pc duty cycle) _
Y | o087 8285 | 14.44 50.0
S— Z | 097 | 6275 | 1434 500 |
10516- | IEEE 802.11b WiFl 2.4 GHz (DSS5,55 | X | 054 6742 576 | 0.00 500 | +9.0%
AAA ; ca
Y 56 | 6823 | 16.12 50,
pa 53 | 6719 5.61 50
10517- | IEEE 802110 WiF| 2.4 GHz (D885, 11 | X £l 64.28 478 | 0.00 50, £96%
AAA Mbps, 99pc duly cycle)
Y 0.82 54,48 1491 150
z 1 6421 | 1472 150.0
10518- | IEEE 802.11am WiFi 5 GHz (OFDM, 8 X | 450 | 6667 | 1613 | 000 | 1500 | 296%
AAA Mbps, 99pc duty cycle) _
Y & €663 | 16.14 150.0
Z | 453 | 6665 | 16.11 150.0
10519- | IEEE 802 11ah WIFi 5 GHz (OFDM. 12 | X | 4.67 | 6489 | 1624 | 000 | 1500 | £96%
AAA Mups, 99pc duty cycle)
Y | 475 | 6667 | 16.26 150.0
I - Z | &n 66,08 | 16.23 150.0
10520- | IEEE B02.17a/M WIFi 5 GHz (OFDM, 18 | X | 452 B6.84 | 16.16 | 000 | 1500 | £86 %
ARA
Y| 460 6683 | 16.1 50.(
= _ Z | 4% | 6683 KL 50, ]
10521- | IEEE 80211/ WiFi 5 GHz (OFDM, 24 | X | 446 | o682 | 16.14 | 000 | 1500 | =96%
AAA Mbps, 98pc duty cycle) e
Y | 453 EE] 617 150.4
7 | 4 66.82 513 150,
10522 | IEEE B0Z.11ah WiFi s) GHz (OFDM, 36 | X | 452 | 6694 | 1824 | 000 | 1500 | 206 %
AAA Mbps, 99pc duty cycla 2
Y | 458 | ©690 | 1625 150.0
Z | 456 | 8692 | 1622 150.0
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10523- | [EEE 802.11a/h WiFi 5 GHz (OFDM, 48 | X | 441 5682 | 1610 | 000 | 1500 | +9.6% |
AAA Mbps. 98pe duly cycle)

Y | 4a7 86.77 | 16.08 50
= Z | 444 5679 | 16.07
10524- | IEEE 802.11a/h WiFi 5 GHz (OFOM, 54 | X | 4,46 5685 | 16.20 | 000 50 +96%
AAA Mbps. 99pc duly cyclo)
Y | 4 66.82 | 1621 50
T Z | 450 6663 | 16.1C 150.
10525- | IEEE 802 11ac WiF) (20MHz, MCSO0, X | 446 6582 | 1581 | 0.00 500 | 66%
AAA 99pe duty cyclo)
Y | 451 65.87 a1 50
Z | 448 6560 78 150
10526 | IEEE 802.11ac WiFl (20MHz, MCS1, X | 481 6626 | 1594 | 0.00 50 +06 %
AAA 99pc duty cyclo)
Y | 489 6624 | 15095 150.0
Z | 485 | Bb2s | 1592 150.0
10527~ | IEEE 802.11ac WiF1 (20MHz. MCS2, X | 454 66.22 588 | 000 | 1500 | £9.6%
AAA 9dpc duty cycle) i SL2
Y |4 66,20 150.0
Z | as7 56.21 87 150.0
10528- | VEEE 802.118c WiF) (20MHzZ, MGS3, X | 455 66.23 81 | 000 | 1500 | +96%
AAA 99pc duty cycle)
Y | 462 6622 | 1582 50.0
Z | 459 5622 | 1580 50.0
10528- | IEEE B02.118c WiFi (20MHz, MCS4, X | 458 B6.23 | 1591 | 000 500 | +9.6%
AAA 89pc duty cycle)
Y | 462 6622 | 1592 50,
450 6622 | 1590 50.
10831~ | IEEE B02.11ac WiFi (20MiHz, MCSB, X | 454 66.31 | 1581 | 0.00 500 | +96%
AAA 88pc duty cycle) =
Y | 462 | 8633 | 1594 i
= Z | 458 66.32 .80 150.0
10532- | IEEE 802.11ac WiF1 (20MHz, MCS7, X | 440 6617 | 1588 | 000 | 1500 | +9.6%
AAA S8pc duty cycle)
Y 4.48 B66.18 87 150.0
Z | 444 A7 B4 150.0 =]
10533 | IEEE 802.11ac WiFi (20MHz, MCSH, X | 446 66.29 91 | 00D | 1500 | +96%
AAA 88pc duty cycle) -
Y | 483 6626 | 1541 50
Z | 4860 27 | 1589 150
10533~ | IEEE B02.11ac WiF) (40MHzZ, MCSO, X | &0 6634 | 15. 0.00 50 +06%
AAA _99p¢ duly cycle)
¥ KE B56.35 CL) 500
2 13 56.34 97 50.0 ]
10535- | IEEE B02.11ac WIFI (40MHz, MCST, X | 518 56.51 07 | 0.00 S00 | 496%
AAA 99pc duty cycle)
Y | 522 | 8651 06 50,
Z | 519 | 8651 | 1604 50.
10536- | IEEE B02.198C WIF| (A0MHz, MCS2, X | 503 6646 | 1602 | 000 500 | +9.6%
AAA 99pc duty cycle)
Y 09 6647 | 16,02 50.0
Z 06 6648 | 16.00 50.0
10537- | IEEE 802 11ac WiF| {40MHz, MCS3, X 08 5643 | 1601 | 000 | 1500 | 296%
AAA B8pc duty cycle)
Y 6544 | 16.01 150.
Z 5.1 6843 | 1580 150,
10538- | IEEE B02.11ac WIFI {(A0MHz, MCS4, X 5.1 6644 | 1605 | 000 | 1500 | 296%
ARA duty cycle
Y 24 86.47 16.07 156 ¢
s Z 21 [ 16.04 1500
‘1870- |EEE B02.11ac WiF| (40MHz, MCSS, X | 51C 6643 .07 | 000 | 1500 | 967%
99pc duty cyde)
Y | 537 6648 | 18.08 150.0
Z | 514 | 6648 | 16.06 150.0
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10541- | IEEE 802.11ac WiFi {40MHz. MCST, X | 508 6633 | 1600 | 000 | 1500 | 96 % |
AAA 99pc duly cycle)

Y 1 86,35 16.07 50.
- Z i 8634 | 1500 ]
1:5:2‘ IEEE 802.11ac WIFI {A0MHZ, MCS8, X F 6641 | 1605 | 000 500 | t0.6%
99pc duty cycla)
Y 30 | 6642 | 1606 50.0
- Fa 27 | 66542 | 1604 50.0
w [EEE 802.11ac WIFI (40MHz, MCS9, X 31 6643 | 1608 | 000 500 | +90.6%
99pc duty cycie)
Y 38 | 6648 | 16.10 50.0
Z 34 6645 | 16.08 50.0
1034- 1EEE 802.11ac WiFi (30MHz, MCSD, X 42 6646 | 1598 | 000 | 1500 | +86%
29pc duty cycle)
Y 46 6647 | 1500 150,
pa 44 6647 | 1597 150,0
:3:}5- TEEE B0Z.13ac WIFI (B0MHzZ, MGS1, X 60 6686 | 1614 | 000 | 1500 | 288 %
$dpc duty cycle)
¥ 65 G687 | 1614 150,
3 ¥ 66.86 | 16.11 150.
m‘«- IEEE 802.11ac WiFi (B0MHz, MCS2, X a7 6663 | 1604 | 000 | 1500 | 206 %
Spe duty cycle) i
Y 53 | 6669 | 16.07 150.0
EE—— Z 50 66,67 6.03 150.0
mn- IEEE B02.1%ac WiFl (B0MHZ, MCS3, X 54 66.66 608 | 000 | 1500 | £96%
99pc duty cycle) T T
¥ 60 56.73 6.07 150
z .57 66.71 6.05 150,
10548- | |EEE B02.11ac WiFi (BOMHz, MCSH, X 75 | B7.47 643 | 000 | 150. =96 %
AAA _98pc duty cycle)
Y B4 761 | 1649 150.
Z 78 7 52 642 150,
;&:so- IEEE 802.118¢ WiFi (BOMHz. MGSB, X 50 | 6A.68 08 | 00D | 1500 | z96% |
98pc duly cycle)
Y 55 | 6660 | 1607 50,
Z 53 | 6668 | 1605 . 50,

10551- | IEEE B0Z.11ac WIFI (B0MHzZ MCS?, X 50 | 6670 | 1605 | 000 | 1500 | 96 %

AAA 99pc duty cycie) .

¥ 56 | 6674 | 1608 150.0

Z 53 66.73 | 1604 150.0
10552- | IEEE B02.118C WiFi (BOMHz, MCS8, X 43 | 6853 | 1587 | D00 | 1500 | +9.6%
AAA _99pc duty cycle)

¥ 37 6654 | 1597 50,

Fi A5 | 6654 | 1595 50.

710553- | IEEE BOZ.11ac WiFI (B0MHz, MCS9, X 50 66.55 01 | 000 500 | £9.6%

AAA 99pc duty cycle)
¥ 56 6650 | 1602 50.
Z 53 66.58 | 16.00 150.
10554- | [EEE 1602.11ac WIFI (160MHzZ MCS0, | X 3 6.82 06 | 0.00 | 1500 | 206 %
AMA 98pc duty cycla) e e o
¥ 85 6.4 5.08 150.0
- - Z 85 5 83 06 150.0
10555- | IEEE 1602.11ac WiFi (160MHz, MCST, | X 95 87.09 | 1620 | 000 | 1500 | 298%
ARA 98pe duty cycle)
Y| 589 7.12 5.20 150,
— - Z | ser 7. 618 150 |
10556- | [EEE 1602.11ac Wi (160MHz, MCS2, | X a7 7.15 822 | 000 | 1500 | +968%
AAA 89pc duty cydle)
Y .01 7.18 | 1622 150.0
Z .89 716 | 16.20 150.0
10557- | IEEE 1602 11ac WiFl (160MHz, MCS3, | X a3 5704 | 1618 | 000 | 1500 | +9.0%
AAA 99pc duty cycle)
Y | 598 [ 6710 | 1620 150.0
Z 5.95 6707 16.17 150.0
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10558- | IEEE 1602 118c WIFI (160MHz, MCS4, | X | 598 67.18 | 1627 | 000 | 1500 | £96%
AAA 99pc duty cycle)

Y | 603 725 | 16.30 150.

Z | 600 722 | 1626 501 ]
10560- | IEEE 1602,118c WiFi (160MHZ, MCS8, | X | 5097 7.05 | 16.24 | 000 50, +66%
AAA 99pc duty cycls) —

¥ .03 711 | 16.26 150,

TG Z 00 7.08 | 1623 50,

10661- | IEEE 1602.118c Wiri (160MHz, MCST, | X .80 i7.03 | 16.26 | 0.00 50. +96 %
AAA 99pc duty cycle)

¥ 95 7.07 28 150

R P = Z 92 .08 25 1 1 150 ==
10562- | IEEE 1602.11ac Wirl (160MHz, MCSB, | X ) 734 | 1642 | DOD | 150, 296%
AAA S9pc cuty cycle)

Y | 607 6746 | 1647 150,

== P Z | 603 | 16.42_ 150.

10563- | [EEE 1602 11ac WiFi (160MHz, MCS9, | X | 6.2 67.43 | 1637 | 000 | 150, £96%
AAN S8pe duty cydie)

Y | 633 784 | 1662 150.0

Z | 622 7.5 | 1647 150
10564- | [EEE B02.11g WiFi 2.4 GHz (DSSS- X | 482 8672 | 1626 | 046 | 1500 | £96%
AAA OFDA 8 Mbps, 99pc duty cycle)

Y | 488 6671 20 150,

Z | 4.85 66.70 .25 150,
10565- | IEEE B02.11g WIFI 2.4 GHz (D555~ X | 504 67.16 53 | 048 | 1500 | £96%
AAA OFDM, 12 Mbps, 99pc duty cycle)

Y | 512 6716 16.62 S0

Z | 508 671 58 50,
10566- | IEEE 802,11y WiFI 2.4 GHz (DSSS- X | 487 6600 | 1638 | 046 50, 06 %
AAA OFDM, 18 Mbps, 99pc duty cycle)

il IRY 67.00 6.43 50.0

Z | a9t 66.99 638 150.0
10567- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 491 67.40 6.77 | 046 500 | £06 %
AAA OFDM, 24 Mbps, S3pc duty cycle)

Y | 498 67.39 78 50.

Z | aos 67.42 .77 150.

"10568- | IEEE B02.11g WiF1 2.4 GHz (DSSS- X | 478 | 6673 14 | 046 500 | 2956 %
ARA OFDM, 36 Mbps, 89pc duty cyce) -

Y | 486 6677 | 1620 1500
2| 482 6672 | 1612 150.0
10569- | IEEE BO2.11g WiFi 2 4 GHz (DSSS- X | 487 6752 | 1684 | 046 | 1500 | 296 %
ARA CFDM, 48 Mbps, §9pc duly cycls) _—
Y | 492 6745 | 1682 150.¢
Z | 490 6750 | 1682 1504
10570- | IEEE BO2.11g WiFI 2.4 GHz (DSSS- X | 480 67.36 | 16.78 | 046 | 150. +96%
AAA OFDM. 54 Mogs. 99pc duly cycle)
Y | _a97 67.31 | 16.7¢ ;
Z | 494 67.35 | 18.7¢ 50.
10571- :easuuz.ﬂ:wmucmmsss.t 3 15 63, 149 046 | 130, 66 %
AAA Mbps. 80pc duty eycle)
Y | 11 63.96 | 15.15 300
____ . 2 11 63.74 | 14.80 30.0
10572- | IEEE 802.11b WiFi 2.4 GHz (0SSS, 2 X | 1.6 6417 | 1522 | 046 300 | £686%
AAA Mbps. 90pc duly cycle)
Y 8 54.46_ | 15.46 30.0
= Z a7 5422|1521 30.0
10873- | IEEE 802.11b WiFI 2.4 GHz (DSS8. 55 | X A2 463 | 18.77 | 046 300 | z66%
AAA Mbps, 90pc duty cycle)
¥ 236 7797 | 2013 ~130.0
Z KL) 7459 | 1864 130.0
wA;- IEEE 802.11b WiFi 2.4 GHz (D583, 11 | X 20 6805 | 1756 | 046 | 1300 | z96%
dy
Y | 124 | 6G24 | 1790 130.0
2 122 6876 | 17.56 130.0
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10575 | IEEE 802,110 WiFi 2.4 GHz (D6SS- X | 458 | 6643 | 1623 | 046 | 1300 | z86%
AAA OFDM, & Mbps, 80pc duty cycie) oeseel IS

Y | 486 | €645 30 130.0

Z | a3 | esaz 22 130.
10576- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 482 | 6661 .31 | 046 | 1300 | 96%
AM OFDM, @ Mbps. 80pc duty cycle)

Y | 468 | 6681 | 1636 130,

Z | 485 | 6659 . 30,
10577- | IEEE 802.11g Wil 2.4 GHz (DSSS- X | A48T | eeBo | 1648 | 046 | 1300 | *06%
AAA OFDM, 12 Mops, 80pc duty cycle)

Y B0 | &892 | 1654 130.0

Z | 485 | 6669 | 16.47 300
10578- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | a7t | 6705 | 1658 | 0.46 | 1300 | z96%
AAA OFDM, 18 Mbps, B0pc duty cycle) -

Y | 473 | &r06 63 30,

Z | 475 | w705 58 30,
10579 | IEEE B0Z.11g WiFi 2.4 GHz [DSSS- X | 446 | 6625 84 | D46 | 1500 | =96%
AAA OFOM, 24 Mbps. 90pc duty cycla)

Y| 45 | 8638 | 1595 1300

Z | 450 | 6626 | 1583 130
10580- | |EEE B02.11g WiFI 2.4 GHz [DSSS- X | @51 | 8630 | 1586 | 046 | 1300 | 296%
AN OFDM. 36 Mbps, 90pc duty cycla) N

Y | 460 | 6639 | 1597 130,

Z | 455 | 6630 | 1585 130,
wu IEEE 802.11g Wiri 2.4 GHz mss)s- X | 480 | ©707 | 1652 | 046 | 1300 | 29.6%

OFDA. 48 Mbps, 30pc duty cycle

Y | 468 7.08 | 1655 130.1

Z | i@ 707 | 1650 130. ]
10582- | IEEE 802,119 WiFI 24 GHz (DSSS- X | 440 | ©600 | 1561 | 046 | 1300 | *96%
AAA OFDM, 54 Mbps, $0pc duty cycie) s

Y| 8613 | 1574 1304

Z | 445 | 603 | 1561 130, |
10563- | IEEE BO2.11aM WiFi 5 GHz (OFDM,8 | X | 4.58 | 6843 | 16,23 | 048 | 1300 | £96%
AAA Mbps, 80pc duty cycle)

Y | 466 | 6645 | 16.30 130

- - Z | 483 1622 130, ]
10564- | IEEE B02.11ah WiFi 5 GHz (OFDM, 8@ | X | 462 | 6661 | 1631 | 046 | 1300 | +9.6%
AAA Mops, 90pc duty cycie)

Y | 468 | 8661 | 1636 130.0

Z | 485 66, 1629 130.0
105685- | EEE 802 11ah WiF) 5 GHz (OFDM, 12 | X | 481 | 6689 | 1648 | 0A6 | 1300 | £96%
AAA Mogps, 0pc duty cyca)

Y | 483 | 6692 54 130,

Z | 485 | 0689 a7 130.
10586- | IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 | X | 471 | 87.08 59 | 046 | 1300 | =96%
AAA Mbps. S0pc duty cycle) i -

Y| 479 7.06 | 1663 300

— Z | 478 7.05_| 16.58 300

10587- | IEEE 802.11aih WiFi 5 GHz (OFDM. 24 | X | 448 | 6825 | 1584 | 048 | 1300 | 296%
AAA Mbps, 90pc duty cycle)

Y| 485 | 6636 | 1595 1304

Z | 4% 1583 130. =
105B8- | IEEE 802.11ah WiF| § GHz (OFOM. 36 | X | 451 | 6630 | 1586 | 046 | 1300 | 296%
AAA Mups, 90pc duty cyda)

Y | 460 | 6638 | 1587 30,

Z | 455 | ©630 | 1585 30
10589- | IEEE 802 11am WiFi 5 GHZ (OFDM, 48 | X | 460 | 67.07 | 1652 | 046 | 1300 | +96%
AAA Mbps, 80pc duty cyce) _

Y | 468 | 6708 | 1655 130.0

= Z | 464 _| 6707 | 1660 130.0

10580- | IEEE BOZ.11aM WiFi 5 GHx (OFOM, 54 | X | 440 | 6600 | 1561 | 046 | 1300 | z86%
AAA Mbps, S0pe duty cycle)

Y| 450 | 0613 | 1574 130.0

Z | 445 | 8601 | 1561 1300
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10881- | IEEE B0Z.11n (HT Mixed. 20MHzZ, 475 6652 | 1635 | D46 | 1300 | +0.6 %
AAA MCSD, 80pc duty cycle)

4.81 B&Q 16 40 1300
78 5651 0.34 130,

10592 | IEEE BOZ.11n {HT Mixed. 20MHz. 480 6684 | 1648 | 048 | 1300 | 86%

AAA MCS1, 90pc duty cycio) =

87 €666 | 1653 130

1.93 G684 | 1647 130,
10583- | IEEE B0Z 11n (HT Mixed, 20MHz, 481 6673 | 16.35 | 048 | 130 +06% |
ARA MCS2, 80pc duty cydie)

4.89 86.77 16.41 130.

485 | 66.73 | 16.34 130. —
10584- | IEEE BOZ.11n (HT Mixed, 20MHZ, Iy B6. 51 | 046 | 1300 | 298%
AAA _MCS3, 20pc duty cycle) - _

494 6693 | 1656 1300

4.90 6691 | 16.50 130.
10585- | IEEE BO2.11n (HT Mixed, 20MHz, 483 66,85 | 1640 | 048 | 1300 | £9.8%
AAA _MCS4, 80pc duty cycle)

491 6668 | 1646 30.0

487 66685 | 16.39 30.0
10586- | IEEE B02.11n (HT Mixed, 20MHz, 476 6683 | 1640 | 046 | 1300 | t86%
AAA MCSS5. duty cycia)

485 8687 | 1646 130.0

- 480 | 66. 16.38 30.0

10587- | IEEE 802.11n (HT Mixed, 20MHz, an 6672 | 1627 | 045 300 | =96%
AAA MCS8, 90pc duty cycle)

a1s 6678 | 16835 1300

- 475 | 6673 | 16.28 1300
"10808- | IEEE 802.11n (MT Mixed, 20MHz, a7 6697 | 1655 | 046 | 1300 | =96%
AAA MCST7, 80pc duly cycle)
4.78 67.01 | 16, 130.0
474 66.98 | 16.54 N 130.0
710886. | IEEE 802.11n (HT Mixed. 40MHzZ. Al 67.02 | 1656 | 048 | 130.0 | +0.6
MCED, 90pc duty cycle)
48 €708 | 1661 30,
45 6708 | 1656 30
10600~ | IEEE 802.11n (HT Mixed. 40MHZ. 53 67.40 | 1673 | 046 a0 $06% |

AR | MCS1, 90pc duty cycle)

61 | 6747 | 1678 1300
56| 6740 | 16.70 130.0
64 | 046 | 1300 | +96%

10601~ |EEE 802.11n {(HT Mixed, 40MHzZ,
AAA MCS2, 50pc duty cycia)

Nj<! xIN=<| xiNj<| xiNi<] xnj<]  xin|<) o xiN|<] XNl xinl<|  xIN<]  XIN]=<]  xIN(<] xINE<E XN xINE<] o xiNE<| X
™y

5.50 7.24 16.68 30,
46 §7.18 56.61 304
10602- | IEEE B02.11n (HT Mixed, SOMHZ. 5.54 721 650 [ 046 | 1300 | :96% |
AAA _MCS3, 90pc duty cycie)
50| 6724 &0 130,
= 55 | 67.2) 54 130
10603 | IEEE B02.11n (HT Mixed, 40MHZ. B0 | 67 &7 | 046 | 1300 | t9.6%
AAA MCS4, 90pc duty cycle)
68 67.57 .90 1304
63 | 67.52 83 130
10604- | IEEE B02.11n (HT Mixed. 40MHZ, 46 | 67.18 66 | 045 | 1300 | £9.6%
AAA MCSS5, 20gc duty cycle)
548 | 67.04_| 1662 130,
546 | 67.05 | 1658 1.
mo& IEEE B0Z 11n [HT Mixed, 40MHz, 583 | 67.33 | 1674 | 046 | 1300 | $96 %
MCS6, S0pa duty cycie) =
.59 67.35 18.77 130
65 | 6731 | 16.70 3.
10606- | IEEE BOZ.11n (HT Mixed, A0MHZ, 26 | 6663 | 1624 | 046 | 1300 | 196%
AAA MCS7, 80pa duty cycle)
535 | 66.76 | 1634 1300
530 | B667 | 16.24 130.0
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EX3DV4- SN:3759 December 18, 2016
10607- | IEEE 802.118c WiFI (20MHz, MCSD, X | 488 | 6582 | 1567 | 046 | 1300 | +96%
AAA 90pc duty cycle)

Y | 464 | 6582 | 16.01 130,
__— Z | 481 6580 | 1505 130 s
moa— IEEE 802.11ac WiFi (20MHz, MCS1, X | 475 | 6820 | 1613 | 048 | 1300 | +96%
du
Y | 483 | 6622 | 1618 130
Z 479 66.19 16.11 1304
;Moeos- IEEE 802.11ac WiF| (20MHz, NCS2, X | 464 | 6603 | 1595 | 048 | 1300 | +96%
90pc duty cycio)
Y | 472 | 6607 | 1602z 130
= Z | 488 1594 130.
mo- IEEE 802 11ac WIF| (20MHz, MCS3, X | 489 | ©620 | 1612 | 046 | 1300 | £9.6%
S0pc duty cycle)
Y | a7 1617 30.
Z | 473 | 6619 | 16.11 301
10611- | IEEE 802.118c WiFi (20MHzZ, MCS4, X | a6l 65098 | 1596 | 046 300 | +96%
AAA 90pc duty cycie)
Y | 4 | 6603 | 16.02 130.0
Z | 484 | 6599 | 1585 130.0
10612- | IEEE 802.11ac WiFi (20MHz, MCSS5, X | 461 6612 | 1600 | 046 | 1300 | +98%
AAA 90pc duty cycio) "
Y | 470 | 8618 06 130,
Z | 485 | 6612 98 130,
10613- | IEEE BOZ 11ac WIFI (20MHz, MCS6, X | 48 §5.99 87 | 048 | 1300 | £9.6%
AAA §0pc duty cycls) vl |1
Y | 470 | 6608 | 1596 130,
— Z | 465 | 6600 586 130,
10614- | IEEE B0Z.11ac WiFi {20MHz, MCST, X | 458 .21 612 | 046 300 | z98%
AAA S0pc duty cycle)
Y | a6 18 130,
Z | 460 66.21 1 130.
10616- | IEEE B0Z.11ac WiFI (20MHz, MCSS, X | 480 65.81 72 | 046 | 1300 | 96%
AMA 90pc duty cycie) —
Y | 468 | 8587 | 1581 30,
Z | ab4 6570 | 157 30 =
10616- | IEEE 802 11ac WiFi (40MHz, MCS0, X | 523 | ©6.28 | 1618 | 046 300 | 296%
AAA 80pe duty cycls)
Y| 520 | 6633 | 1622 1300
Z | 526 | 6829 | 16.17 130.0
10617- | IEEE 802,11nc Wil (40MHz. MCS1, X | 528 | 6646 | 1624 | 046 | 1300 | 206%
AAA S0pc duty cyclo)
Y 36| 6648 | 1627 30
z 32 | 6p4s | 1621 0
10618- | IEEE 802,118c WiFI (40MHZ, MCS2, X 18 | 6647 | 1626 | 046 | 130 06%
AAA 90pc duty cycla)
Y | 524 6.25 1300
Z | 521 6646 | 1624 130.0
10618- IEEE B02.11ac WIFi (40MHz, MCS3, X 5.19 66.25 16.08 046 1300 296%
AAA 90pc duty cycie) o -
Y e.zﬁn 6632 | 16.14 130.
- _ Z | 5 6626 | 16.07 130. ]
10620- | IEEE B02.11ac WIF| (A0MHz, MCS4, X| 528 | 6629 | 1616 | 046 | 1300 | £9.8%
AAA pe duty cycie) % o
Y | 536 | 6637 | 1622 130.0
R Z 531 86,31 16.14 1300
10821- | IEEE BOZ.11ac WiFI (40MHz, MCSS, X | 528 | 6647 | 16.37 | 0A6 | 1300 | £96%
AAA Blpe duty cycls)
Y | 535 6648 | 16.39 130,
Z | 532 | 0647 | 1635 130,
10622~ | IEEE 802.118c WiFl (40MHZ. MCSB, X | 530 | 6662 | 1644 | 046 | 1300 | =096%
ARA S0pe duty cycle)
Y| 536 | 0663 | 1845 1300
Z | 533 | 6661 | 1641 1300
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EX30V4— SN:3759 Decembar 18, 2016
10623- | IEEE BO2.11ac WiF1 (40MHz, MCS7, X | 518 ©6.12 | 1605 | 046 | 1300 | =06 %
AAA 80pc duly cyce)

Y 24 66.18 11 1304
o z 1| 8633 03 3.
10624- | [EEE BO2.11ac WiFi (40MHz, MCS8, X 37 5633 23 | 046 00 | 206 %
90pc duly cycie)
Y 43 | 6638 27 130.0

PR i R o 3 40| 5834 1 130.0
10625 | IEEE BO02.11ac WiFi (40MHz, MCSS, X 86 | &7.10 66 | 0AB | 1300 | +065%
AAR 90pe duty cycle)

Y 80 | 6735 | 1680 30,
Z .73 6722 | 16.70 30,

10626- | IEEE 802.11ac WiFi (80RHz, MCSO, 54 | 6636 | 1615 | 046 300 | x96%

AAA _90pc duty cycie)
Y | 558 | 6640 1 130.0
: 556 | 66.37 13 130.0
10627- | IEEE 802.11ac Wik (B0MHz, MCS1, X | 676 | ©66.90 30 | 046 | 1300 | +956% |
90pc duty cycie)
Y | 582 | 6683 | 1641 130.0
z 78 | 6689 | 1635 130.0
10628- | IEEE 802.11ac WiFi (BOMHz, MCS2. X 55 | 66.39 | 1606 | 046 | 1300 | £96%
AAA
v 62 | 8651 | 16.13 1300
z 58 | 6643 | 16.05 130.0
10620- | IEEE 802.11ac W (BOMHz, MC33, X | 663 | 6646 | 1603 | 046 | 1300 | £06%
AAA 90pc duty cycle)
v 71 §6.59 | 16.17 130
Z 65 | 6647 | 16.07 130,
10630- | IEEE BOZ118c W1 (B0MHZ, MCSA, X 308 | 6771 | 1872 | 046 | 1300 | £9.6%
AAA 90pc duty cycle}
Y 1z 8601 | 16.88 130,
Z 0 6780 | 1873 130.0
10631- | [EEE B02.118¢ Wiri (B0MHMZ, MCS5, X S o 6768 | 1690 | 046 | 1300 | £9.6%
AAA 80pc duty cycle) ==
Y 03| 6784 | 1608 130.0
= 7 4 88 | 6775 | 1691 1300 ——
10632- | |EEE B02.11ac WiFi (80MHz, MCSE. X .74 6701 | 1658 | 046 | 1300 | £96%
AAA 80pc duty cycle] -
Y 570 | 6700 | 16.58 130
i Z 76 | 6600 | 1655 130
10633- | IEEE B02.11ac WiF1 (80MHz, MCS7, X .62 | 8659 | 16.20 | 046 | 130 06%
AAA 90pc duly cyco)
Y 68| 6667 | 1624 130
Z 65 | 86562 | 16.18 130,
"10634- | IEEE B02.11ac ViF (S0MHzZ, MCSA, X 60 | 6663 | 1628 | 046 | 1300 | 2968%
AAA 90pc duty cycha)
Y 67 | 8670 | 1 130
F4 .64 M 16.27 130
10635- | [EEE 802 11ac Wirl (0MHz, MCS9, X 47 | 6591 | 1563 | 048 | 130 :06%
AMA 80pc duty cycls) —
Y 56 | 66805 | 1573 30
I z 51 6584 | 1562 130,
w& |EEE 1602.11ac WiFi (160MHz, MCSD, | X 85 | 6672 | 1624 | 046 300 | =06%
90pc duty cycie) e
Y ng 86.78 16.28 13
Z 87 | 6873 | 1622 130,
‘1&:37- [EEE 1602 11ac WiFI (160MHz. MCS1, | X 10 | 67089 | 1641 | 046 | 1300 | £96%
_80pe duty cyde)
Y 14| 67.4 ¥ry 130.4
Z 1 67.09 38 130.¢
lzaa“ - | IEEE 1602 11ac WIFI (160MHz, MCS2, | X 10 | 67.08 37 | 046 | 1300 | £06%
90pc duty cycie)
Y | 615 | 8732 | 1641 130.0
Z | 612 | 67.07 | 1638 130.0
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EX30V4- SN:ATSQ December 18, 2016
m\m IEEE 1602.11ac Wil (160MHz, MCS3, | X | 607 6701 | 1630 | 048 | 1300 | t90%
90pc duty cycls)
Y | 613 67.00_| 1644 130,
Z | 810 ; 38 130/
m& IEEE 1602.11ac Wir| (160MHz, MCS4, | X | 6.07 66.95 | 16.32 | 0.46 30. +08%
90pc duty cyce)
Y | 614 5711 | _16.30 150.0
S ——— Z .09 37,02 31 130.0
mr IEEE ;m.: Tac WiFi (160MHz, MCS5, | X 13 86.94 31 | 048 | 1300 | =96%
£0pc duty cycle)
Y 17 6699 | 1635 130.0
z 34 | 0693 | 16.28 130.0
10642- | IEEE 1002.11ac WiFi (100MHz, MCS8, | X A7 6720 | 16.62 | 046 | 1300 | £9.6 %
AAA S0pc duty cycle)
Y 22 67.26 | 16.65 130
Z .19 87.22 61 30
10643 | IEEE 1602 11ac WiF1 (160MHz, MCS7, | X .00 6586 | 1634 | 046 | 130 06 %
ARA 90pc duty cycls) — - —
Y | 605 8094 | 16.39 130.0
Z | 602 | es87 | 1631 130.0
10644. | IEEE 1602.110c WiFi (160MHz, MCSB, | X | 6.13 6725 | 1656 | 046 | 1300 | £9.6%
ARA 90pc duly cycls)
Y 522 6746 | 1667 1304
r4 517 67.33 16.57 1300
10645- | IEEE 1002.11ac WIFI (160MHz. MCS8, | X 5,30 67.30 | 1650 | 046 | 1300 | +9.6%
AAA 90pc duty cydie)
Y | 661 6816 | 16099 130.0
Z | 644 67.75 | 1673 120.0
10646- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 1176 | 9635 | 3188 | 030 | 600 | +06%
AAC QPSK, UL Sublrames2,7} 5
Y | 1905 | 10746 | 3585
- Z | 1188 | 0480 | 30.95 60.0
10647- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 1082 | 9479 | 3149 | 930 | 600 | =96%
AAB QPSK, UL Subframe=2.7)
T Y GO8 | 10561 | 3543 80.0
Z | 1096 X 3071 80.0
10648- | COMAZO000 (1% Advanced) X | 066 6303 | 1035 | D00 | 1500 | =96%
AAA
Y | 070 6332 | 1086 150.0
Z 1 068 6318 | 1065 150.0
¥ Uncertairty 15 determined using the max. deviation &om linear applying rectangular dsirbution and is expressed for he squam of the
finld value
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Calibration Laboratory of

S, Schweizerischer Kalibeiordionst
Schmid & Partner &\\_// Z S Service sulsse d'étalonnage
Engineering AG % C iio vt & ki
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,‘ﬁw\? S Swiss Caiibration Service

Accradited by the Swisa Accroditation Service (SAS)

Acereditation No.: SCS 0108

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

cient TV SOUD UK Certificate No: D2450V2-715_Dec16

CALIBRATION CERTIFICATE
Object D2450V2 - SN:715
Cattyration procodura(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibeation date December 08, 2016

Caliveation Equipment used (MATE criical for calbration)

This calibention certificale documents the tracastiltly 1o nationa standards, which realize the physical Unfs of measuremants (1)
The measutements and the uncertainties with confidence probabdity are given an ihe kllowing pagss and are pan of the certificate

All calibrations have bean conducted in the closed laboratory faciity: environment lamperature (22 = 3)°C and humicty < 70%.

Primary Standards 1O # Cal Date (Cenificate No.) Scheduled Catbration

Power meter NAP SN: 104778 06-Apr-16 (No. 217-02286:02269) Apr7

Pawer sansor NRP-261 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Pawer sansor NRP-261 SN: 103245 06-Apr-16 (No. 217-02289) Ape-17

Rodoronce 20 dB Alterwator SN: 5058 (20%) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 U5-Apr-186 {No, 217-02245) ApeT

Relerence Probe EX30V4 SN: 7348 15-Jun-18 (Na. EX3-7348_Jun16) Jun-17

DAE4 SN: 600 30-0ec-15 (No. DAE4-801_Dec15) Dec-16

Seconducy Standarts D# Check Date (in house) Scheduled Check

Power meter EPM-4424 SN GB37480704 07-0ct-15 (In house check Oct-18) In heuse check: Oct-18

Power sensor HP BAB1A SN: US372e2783 07-0¢1-15 (in house check Oct-16) n house check: Oct-18

Power sensor HP BABIA SN: MY410823017 07-0ct-15 (in house check Dct-18) In house chock: Oct-18

AF generator R&ES SMT-08 SN: 100072 15-Jun-15 {in house check Oct-18) in house check: Oct-18

Notwork Analyzer HP B753E SN: US3Ta0588 18-0ct-01 (in heuse check Oct-18) In house checl: Oct-17
Name Function Signature

Caliorated by: Johannes Kurikka Labomatory Technictan //‘ L :

Appeoved by Kasia Pokovic Technical Manager

This cailbration cenilicale shall nol ba reproduced axcept in full withoul wiillen appraval of the laboeatory,

Issued: Decomber 13, 2016

Certificate No: D2450V2-715_Dec16
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Calibration Laboratory of ;.Q‘“@"‘-,,; S  Schwoizerischer Kallbrierdienst
Schmid & Partner e Service sulsse d'étaionnage
Engineering AG % C  servizio svizzero i araturs
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service
Actrodied by the Swias Accreditation Sesvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

nominal SAR result,

The reroned 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%.

Centificate No: D2450V2-715_Dec16 Page 20l 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 382 1.80 mho/m
Measured Head TSL parameters (220+0.2)°C 3768+6% 1.85 mho/m £ 6 %
Head TSL temperature change during test <05°C —- —
SAR result with Head TSL
SAR avernged over 1 em? (1 g} of Head TSL Cordition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL. paramelters normalized 10 1W 51.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 @) of Head TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 24.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (220+02)“C 50726% 1.99 mho/m +6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wkg
SAR for nominal Body TSL paramsters normalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm”® (10 g) of Body TSL condifion
SAR measured 250 mW input power 6,00 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 23.7 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-715_Dec16 Page 3ot 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point B430Q+05jQ
HAetum Loss -276dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 4880Q+17iQ
Aetum Loss -355d8

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1.157 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some of the dipoles, smali end caps
are added to the dipale arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The averall dipole length is sl
according to the Standard.

No excessive force must be applied to the dipole arms, becauss they might bend ar the saldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufacturad on July 05, 2002
Certificate No: D2450V2-715_Dec16 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 09.12.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:715

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

Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7.72); Calibruted: 15.06.2016;
« Sensor-Surface: L. 4mm (Mechanical Surfuce Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flut Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.8.8(1258); SEMCAD X 14.6.1(0(7372)

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

Reference Value = 113.9 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26,6 Wikyg

SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 21.7 Wikg

0dB =217 W/kg = 13.36 dBW/kg

Certiticate No: D2450V2-715_Dec18 Page 5ol 8
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Impedance Measurement Plot for Head TSL

Hla

CH2

Hig

9 Oec 2046 12:28:22
USAM2a B4TES p 0BT pH 2 450.000 220 MKz
—

START 2 25@.

OO 208 M= STOP 2 650,008 090 MHz
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DASYS Validation Report for Body TSL

Date: 09.12.2016
Test Luboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:715

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

Medium purameters used; f= 2450 MHz; o = 1.99 S/m; £ = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79). Calibrated: 15.06.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY352 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Valve = 107.1 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 25.7 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6 W/kg

Maximum vilue of SAR (measured) = 21.1 W/kg

0 dB =21.1 W/kg = 13.24 dBW/kg

Certilicata No: D2450V2-715_Dec16 Page 7ol 8
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Impedance Measurement Plot for Body TSL

9 Dec 2046 17:32:33
si1 1UFs 1149709 LEESOa 19B.23pH 2 452,000 0D0 MMz
e ————

CHZ 311 mf 5 dB/REF -20 @8
Ca T /_,_/-"""
\'\ -
g ! Z
nus \\ V4
Hld \.
START 2 250000 000 MHz STOP 2 650,000 000 Mz
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Calibration Laboratory of PN [T Schweizerischor Kalitrierdisnst
Schmid & Partner % fO\ g Saiviss ialian Wi
Engineering AG Servizio svizzero di taraturn

z...?g';m... ?:. 8004 Zurich, Switzerland %@.«? N’/ S swiss Calibration Sarvice
Accredited by the Swiss Accraditation Sandca (SAS) Accregitation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

client  TaV SUD UK Certificate No: DSGHzV2-1100_Dec16
CALIBRATION CERTIFICATE

Cbject D5GHzV2 - SN:1100

Calbration procedure(s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz
Calbration date: December 13, 2016

Calbration Equgment used {MATE crifical for caloration)

Unu

This callbration cemicate documents the iraceabilty to national standards, which realize the physica! units of measuremants (S1).
The measuremants arsl e uncertaintias with confidence probablity are gven on the following pages and are part of the cenficale.

All caliteations have been conducted in the closed labaratory faciity: enviranment lempertute (22 + 3)°C nnd humidity < 70%.

Primary Standards Cal Dase {(Ceriificato No.) Scheduiad Calitraton

Power mater NRP | 8N 104778 06-Ape-16 (No. 217-02288/02285) Ape-17

Power sensor NAP-281 | SN: 103244 06-Apr-16 (No. 217-02208) AprAT

Power sensot NAP-Z91 SN: 103245 D5-Ape-16 (No. 217-02269) Apr17

Relersnca 20 4B Atlenuator SN: 5068 (20k) 05-Ape-16 (No, 217-02282) Apr-17

Type-N mismaich combination SN:50M7.2/06327  DS-Ape-16 (No. 217-02205) Apr-17

Relerence Probs EX3DV4 SN: 3503 30-Jun-18 (No. EX3-3500_Jun18) Jun-17

DAE4 SN. 601 30-Dac-15 (No. DAE4-801_Dec15) Dec-16

Seccadary Standards 08 Chack Date (in h Scheduied Check

Power meter EPM-3424 SN: GB37480704 07-O¢ct-15 {in house chack Oct-18) In bouse check: Oct-18

Powar sensor HP B481A SN; US37293783 07-0ct-15 {in house check Oct-18) In hatse check: Oct-18

Power sansar HP B481A SN: MY41082317 07-0ct15 {in house check Oct-18) In howse check: Oct- 18

RF ganurator RAS SMT-06 SN: 100972 15-Jun-15 (in bause check Oct-16) In house check: Oct-18
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V5288
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz = 1 MHz
5300 MHz £ 1 MHz
Frequency 5500 MHz = 1 MHz
5600 MHz + 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mha/m
Measured Head TSL parameters (220:02)C 34B=8% 453 mho/m =6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 100 mW Input powar 7.84 Wikg
SAR lor nominal Head TSL parameters normalized to 1W 75.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input pawar 220 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.8 Wikg = 19.5 % (k=2)
Certfficate No: D5SGHzV2-1100_Dec16 Page 30116
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mho/m
Measured Head TSL parameters (22020.2)"C 346+6% 4.63 mho/m +6 %
Head TSL temperature change during test <05"C —eee —_
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Candition
SAR maasured 100 mW input power 817 Wikg

SAR for nominal Head TSL parameters

normmalized to 1W

B81.0 W/ kg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAHA measured 100 mW input power 2.36 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 23.3 W/kg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parametars and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220C 358 4.96 mho/m

Measured Head TSL parameters (220+02)°C 34426% 4B2mho/m + 6%

Head TSL temperature change during test <05°C ee -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input powear B.02 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.29 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg £ 19.5 % (k=2)
Cenihcate No: D5GHzV2-1100_Dec16 Page 4 of 16

Document 75937080 Report 07 Issue 1 Page B.12 of B.25

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Head TSL parameters at 5600 MHz

The lollowing parameters and calculations were applled.

Temperature Pormittivity Canductivity

Nominal Head TSL parameters 20C 35.5 5.07 mho/m

Measured Head TSL parameters (220=202)°C 342+6% 493 mho/m +8 %

Head TSL temperature change during test <05"C — e
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.15 Wika

SAR for nominal Head TSL parameters normalized to 1W B0.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 23.1 Wikg £ 19.5 5 (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220C 353 5.27 mho/m

Measured Head TSL parameters (220+02)°C 339:6% 513 mho/m+6%

Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.67 Wikg

SAR for nominal Head TSL paramesters normalized to 1W 76.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 219 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 21,7 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49,0 5.30 mho/m
Measured Body TSL parameters (220=02)C 47126% 546 mho/m =6 %
Body TSL temperature change during test <05°C —_ —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input powar 7.23 Wikg

SAR for nominal Body TSL paramaters

normalized to 1W

71.8 Wikg = 19.9 % (k=2)

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

condition

SAHA measured

100 mW input power

2.03 Whkg

SAR for nominal Body TSL parameters

normalized 1o 1W

20.1 Wikg 2 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mho/m
Measured Body TSL parameters (220+02)°C 469+6% 5,59 mho/m =6 %
Body TSL temperature change during test <D5'C - —

SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measured 100 mW input power 7.76 Wikg
SAR far nominal Body TSL paramelers normalized to 1W 77.0 Wikg = 18.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAA measured 100 mW input power 2.18 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.6 Wikg = 19.5 % (k=2)

Cerificate No; D5GH2V2-1100_Dec18 Page & of 16

Document 75937080 Report 07 Issue 1 Page B.14 of B.25

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Body TSL parameters at 5500 MHz
The lotlowing pacameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 488 5.85 mho/m

Measured Body TSL parameters (220=02)°C 465+6% 5.86 mho/m =6 %

Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm® {1 g) of Body TSL Condition

SAR measured 100 mW input power 7.80 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL cendition

SAR measured 100 mW input power 219 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 21.7 Wikg = 19,5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mholm

Measured Body TSL parameters (22.0+02)°C 464 26% 6.00 mho/m < 6 %

Body TSL temperature change during test <05"C — —_
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm” (1 g) of Body TSL Condition

SAR maasured 100 mW input power 7.83 Wikg

SAR for nominal Bedy TSL parameters normalized to 1W 77.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL condidion

SAR measured 100 mW input power 219 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.7 Wikg = 19,5 % (k=2)
Certificata No: DSGHzV2-1100_Deac16 Page 7 cf 16
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 482 6.00 mho/m
Measured Body TSL parameters {220=02)*C 4680=6% 6.28 mho/m =6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.46 Wikg
SAR for nominal Body TSL parameters normalized o 1W 74.0 Wikg = 19,9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.5 Wikg = 19.5 % (k=2)
Cartificate No: DSGHzV2-1100_Dec16 Page Bol 16
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Calibration Laboratory of PN Schweizerischer Kalibrierdien

Schmid & Partner =" S Service sulsse détalonnage "
Engineering AG 2 & C - garvisio sutesero ¢l tarstre

Zeughasuastrasse 43, 8004 Zurich, Switzerland 5@‘\? S swiss Calibration Service

Accrediled by the Swiss Accreditation Sarvice (SAS) Aceraditation No,: SCS 0108

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

Multiloteral Ags  for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D5GHzV2-1100_Dec16 Page 2ot 16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 16 feed point 51.0Q-71)Q

RAetumn Loss -230dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed 10 fead point 5070-02i0

Retumn Loss -432dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed paint B40-2712

Refurn Loss -31.1dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to fead point 5520 +03jQ

Return Loss -26.2dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transionmead to feed point s23n+27iQ

Aeturn Loss -29.1dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 51.7Q-73[Q

Return Loss -226dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5040Q+186(0

Retumn Loss -3568d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed point 4920Q0-13jQ

Return Loss -362d8

Certificate No: 05GH2V2-1100_Dec1s
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point 56.30+07 2
Return Loss -245d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, translormed 1o feed point 5260+281Q
Retum Loss -286dB

General Antenna Parameters and Design

I Electrical Delay (one dirgction) [ 1.206 ns

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ordar to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole Jength is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Marufactured on Saptamber 24, 2010
Cenihcate No: D5GHzV2-1100_Dec186 Page 10 of 16
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DASYS Validation Report for Head TSL

Date: 13.12.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1100

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz. Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 4.53 S/m; £, = 34.8; p = 1000 kg/m’ ,

Medium parumeters used: { = 5300 MHz; o =4,63 S/m: & = 34.6; p = 1000 kg/m” ,

Medium parameters used: { = 5500 MHz; o = 4,82 S/m; & = 34.4; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; o =4.93 §/m; & = 34.2; p = 1000 kg/m® ,

Medium parameters used: [ = 5800 MHz; ¢ = 5.13 S/m: & = 33.9; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.59); Calibrated: 30.06.2016, ConvF(5.14, 5,14,
5.14); Calibrated: 30.06.2016, ConvF(5.02, 5.02, 5.02); Calibrated: 30.06.2016, ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4,85, 4.85, 4.85); Calibruted: 30.06.2016;

« Sensor-Surfuce: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Culibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 69.19 V/im; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g) = 7.64 W/kg: SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 17,7 Wrkg

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

Reference Value = 71.45 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 30.0 Wrkg

SAR(I g) = 8.17 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70,03 V/m; Power Drift =-0.02 dB

Peak SAR (extrapoluted) = 30.9 W/kg

SAR(] g) = 8.02 W/kg; SAR(10 g) = 2.29 W/kg

Centificate No: DSGHzV2-1100_Dec16 Page 11 0of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.52 V/m; Power Drift =-0.07 dB

Peak SAR (extrupolated) = 31.7 Wikg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.34 W/kg

Muximum valve of SAR (measured) = 19.6 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.49 V/m; Power Drift =-0,03 dB

Peak SAR (extrapoluted) = 31.1 W/kg

SAR(] g) = 7.67 W/kg: SAR(10 g) = 2.19 W/kg
Maximum value of SAR (measured) = 18.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 18.7 W/kg = 12.72 dBW/kg
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Impedance Measurement Plot for Head TSL

13 Dec 2046 13:08:10
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DASYS5 Validation Report for Body TSL

Date: 13.12.2016
Test Laboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole D3GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1100

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.46 S/m; & =47.1; p = 1000 kg/m" ,

Medium parameters used: { = 5300 MHz; o = 5,59 S/m; & =46.9; p = 1000 kg/m” ,

Medium parameters used: f = 5500 MHz; g = 5.86 S/m; ¢, =46.5; p = 1000 kg/m” ,

Medium parameters used: f = 5600 MHz; o = 6 S/m; & = 46.4; p = 1000 kg/m" ,

Medium parameters used: { = 5800 MHz; 6 = 6.28 S/m; & = 46: p = 1000 kg/m’

Phantom section: Flut Section

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

DASY352 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.99, 4,99, 4,99); Calibrated: 30.06.2016, ConvF(4.75, 4,75,
4.75); Calibrated: 30,06.2016, ConvF(4.4, 4.4, 4.4); Calibrated: 30.06.2016, ConvF(4.35, 4.35, 4.35);
Calibrated: 30.06.2016, ConvF(4.27, 4.27, 4.27): Calibrated: 30.06.2016:

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Culibrated: 30.12.2015

«  Phantom; Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
« DASY5252.88(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 65.90 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26,9 Wikg

SAR(1 g) = 7.23 W/kg; SAR(10 g) = 2.03 W/kg

Miximum value of SAR (measured) = 16.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meussurement grid: dx=4mm, dy=tmm, dz=1 4mm

Reference Value = 67.72 Vim; Power Drift = -0,03 dB

Peak SAR (extrapoluted) = 29.7 W/kg

SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18,1 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.42 Vim; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) =7.9 W/kg; SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66,84 Vim; Power Drift =-0,05 dB

Peak SAR (extrapoluted) = 32.0 W/kg

SAR(I g) = 7.83 W/kg: SAR(10 g) = 2,19 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 64.37 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(] g) = 7.46 W/kg: SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

dB
0

0dB = 18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL

13 Dec 2846 13:97:33

CED 5114 1uFs BBLTAM e ~7I2BLA AAT7EE pF 5 200.000 000 Mz
v . ~
. : ‘-
N SN
o 7/ 3 , / % \ (ML Markers
/ 2N Mt B = so.:;; "
Cor 1 PO &ﬁzﬂ 5“!
l Ha s
L *1%i818
\ \ . - 5.5800 Bz
; 4 %6332
- \ W ol * 82318 4
i \ b Rk » 5.60200 &M=
’ . J N-or= I4
Hid S Y
CHZ S31 108 D OB/REF -20 g8 4:-22633d8 S 200,000 000 MMz
CH2 Markers
2-35.899 dE
Cor 5,30 SHz

—3 — T
i X SANEE
» Y O +

TR
z
WAV i
YLV
START 5 000,200 D00 MHx STOP 6 Q00,000 900 MH=
Cenificate No: D5GH2V2-1100_Dec18 Page 16 of 16
Document 75936979 Report 12 Issue 1 Page B.25 of B.25

COMMERCIAL-IN-CONFIDENCE



