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1. GENERAL CONDITIONS

1.1 This report only refers to the item that has undergone the test.

1.2 This report standalone does not constitute or imply by its own an approval of the

product by the certification Bodies or competent Authorities.

1.3 This document is only valid if complete; no partial reproduction can be made

without written approval of CCIC-SET

1.4 This report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CCIC-SET and the Accreditation

Bodies, if it applies.
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2. Administrative Date

2.1. Identification of the Responsible Testing Laboratory

Company Name: CCIC-SET

Department: EMC & RF Department

Address: Electronic Testing Building, Shahe Road, Nanshan District,
ShenZhen, P. R. China

Telephone: +86-755-26629676

Fax: +86-755-26627238

Responsible Test Lab
Managers:

Mr. Wu Li'an

2.2. ldentification of the Responsible Testing Location(s)
Company Name: CCIC-SET

Address: Electronic Testing Building, Shahe Road, Nanshan District,
Shenzhen, P. R. China

2.3. Organization Item

CCIC-SET Report No.: SET2016-02957
CCIC-SET Project Leader: Mr. Li Sixiong
CCIC-SET Responsible

e Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2016-03-07
End of Testing: 2016-03-13

2.4. ldentification of Applicant

Company Name: ZTE Corporation

Address: ZTE Plaza, Keji Road South, Shenzhen, China
2.5. ldentification of Manufacture

Company Name: ZTE Corporation

Address: ZTE Plaza, Keji Road South, Shenzhen, China

Notes: This data is based on the information by the applicant.
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3. Equipment Under Test (EUT)

3.1.ldentification of the Equipment under Test

WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
ZTE Blade L5 Plus/Blade L5 Plus/ZTE L5 Plus/ZTE BLADE L0510/ZTE

Sample Name:
Model Name:

Brand Name:

General
description:

NOTE:

BLADE L5 PLUS
ZTE

Support Band

Test Band

Multislot Class
GPRS Class
Development Stage
Accessories

Battery type
WCDMA Version
Antenna type

Operation mode

Modulation mode
Max. RF Power

Max. SAR Value

GSM850MHz/1900MHz
WCDMA 850MHz/1900MHz,WIFI, BT

GSM 850MHz/ GSM 1900MHz,
GPRS 850MHz/ GPRS 1900MHz,
WCDMA 850MHz/1900MHz,
WIF1 802.11b

GPRS: Class 12
Class B

Identical Prototype
Power Supply
3.80V 2150mAh
WCDMA: Rel.6
Inner Antenna

GSM / GPRS /WCDMA/ WIFI

GSM(GMSK),UMTS(QPSK),WIFI(OFDM/DSSS)

33.02dBm

Head: 0.826 W/kg; Body-Worn: 1.269 W/kg;
Hotspot: 1.269 W/kg(10mm distance)

a. The above EUT's information was declared by manufacturer. Please refer to the
specifications or user's manual for more detailed description.

b. This device supports GPRS operation up to class12 (max.uplin:4, max.downlink:4, total

timeslots:5).
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4 SAR SUMMARY
Highest Standalone SAR Summary

Exposure Frequency Scaled Highest Scaled
Position Band 19-SAR(W/Kkg) | 1g-SAR(W/kg)
GSM850 0.385
GSM1900 0.194
Head WCDMA BandV 0.314 0.826
WCDMA Band |l 0.236
WIFI 0.826
GSM850 0.682
Body-worn GSM1900 0.783
Accessory WCDMA Band V 0.523 1.269
(10mm Gap) WCDMA Band |l 1.269
WIFI 0.186
GSM850 0.439
Hotspot GSM1900 0.599
(10mm Gap) WCDMA BandV 0.523 1.269
WCDMA Band |l 1.269
WIFI 0.186

Highest Simultaneous SAR Summary

Exposure Frequency Band Highest Scaled
Position quency 1g-SAR(W/kg)
Head WWAN(GSM850)&WIFI 1.096
Body-worn WWAN(WCDMA1900)&WIFI 1.451
(10mmGap)
Hotspot WWAN(WCDMA1900)&WIF| 1.451
(10mmGap) '
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5 Specific Absorption Rate (SAR)

5.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radio field. The SAR distribution in a biological body is complicated and is
usually carried out by experimental techniques or numerical modeling. The standard
recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over
his or her exposure. In general, occupational/controlled exposure limits are higher than the
limits for general population/uncontrolled.

5.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed
by (dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given
density (). The equation description is as below:

SAR= 2[4V _d/an
dt| dm | dt| odv ]
SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

ol
SAR = C—;

ol

where C is the specific head capacity, OT is the temperature rise and ot the exposure

duration, or related to the electrical field in the tissue by
. |E[
sar= 2L

where 0o is the conductivity of the tissue, p is the mass density of the tissue and E is the
rms electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is
typically applied.
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5.3 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the
twin-headed "SAM Phantom", manufactured by SATIMO. The SAM twin phantom is a
fiberglass shell phantom with 2mm shell thickness (except the ear region, where shell
thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the
left and right head profile sections. Body SAR testing also used the flat section between the
head profiles.

SAM Twin Phantom
5.4 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by
SATIMO as an integral part of the COMOSAR test system.

The device holder is designed to cope with the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales is
the ear reference point (ERP). Thus the device needs no repositioning when changing the
angles.

Device holder
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5.5 Probe Specification

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,

e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available.
Frequency 700 MHz to 3 GHz;
Linearity: £ 0.5 dB (700 MHz to 3 GHz)
Directivity 1 0.25 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to probe
axis)
Dynamic Range 1.5uW/g to 100 mWi/g;

Linearity: £ 0.5 dB

Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 5 mm
Distance from probe tip to dipole centers: <2.7 mm

Application General dosimetry up to 3 GHz
Dosimetry in strong gradient fields
Compliance tests of WCDMA/GSM ( GPRS )
Dual-Mode Digital Mobile Phones

Compatibility COMOSAR

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and
boundary effect within a controlled environment. Depending on the frequency for which the
probe is calibrated the method utilized for calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram
below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES /
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6 OPERATIONAL CONDITIONS DURING TEST

6.1 Schematic Test Configuration

During SAR test, EUT was operating in Traffic Mode (Channel Allocated) at Normal
Voltage Condition. A communication link is set up with a System Simulator (SS) by air link,
and a call is established. The EUT was commanded to operate at maximum transmitting
power.

The EUT should use its internal transmitter. The antenna(s), battery and accessories
shall be those specified by the manufacturer. The EUT battery must be fully charged and
checked periodically during the test to ascertain uniform power output. If a wireless link was
used, the antenna connected to the output of the base station simulator shall be placed at
least 50 cm away from the handset.

The signal transmitted by the simulator to the antenna feeding point should be lower than
the output power level of the handset by at least 35 dB

6.2 SAR Measurement System

The SAR measurement system being used is the SATIMO system, the system is
controlled remotely from a PC, which contains the software to control the robot and data
acquisition equipment. The software also displays the data obtained from test scans.

In operation, the system first does an area (2D) scan at a fixed depth within the liquid
from the inside wall of the phantom. When the maximum SAR point has been found, the
system will then carry out a 3D scan centred at that point to determine volume averaged
SAR level.

6.2.1 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in
P1528 have been incorporated in the following table. These head parameters are derived
from planar layer models simulating the highest expected SAR for the dielectric properties
and tissue thickness Power drifts in a human head. Other head and body tissue parameters
that have not been specified in P1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated
according to the head parameters specified in P1528.

Table 1: Recommended Dielectric Performance of Tissue

Ingredients Frequency (MHz)
(% by
weight ) 450 835 915 1900 2450 2600

Tissue Type | Head | Body | Head | Body Head Body | Head Body Head | Body | Head | Body

Water 38.56 | 51.16 | 41.46 | 52.4 41.05 56.0 54.9 40.4 62.7 73.2 | 55.24 | 64.49

Salt (Nacl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04 0.5 0.024

Sugar 56.32 | 46.78 | 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0 0.0 0.0

HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0 0.0 0.0
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Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0 44 .45 | 32.25
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7 0.0 26.7
Dielectric
43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5 39.0 52.5
Constant
Conductivity
0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78 1.96 2.16
(s/m)
Table 2 Recommended Tissue Dielectric Parameters
Head Tissue Body Tissue
Frequency (MHz)
& o(S/m) & o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

CCIC-SET/T-I (00)

Page 12 of 110




i

Report No. SET2016-02957

6.2.2 Simulate liquid

For measurements against the phantom head, the “cheek” and “tilt” position on both the
left hand and the right hand sides of the phantom. For body-worn measurements, the EUT
was tested against flat phantom representing the user body. The EUT was put on in the belt
holder. Stimulate liquid that are used for testing at frequencies of GSM 850MHz/1900MHz,
WCDMA850MHz/1900MHz, and Wi-Fi 2.4GHz, which are made mainly of sugar, salt and

water solutions may be left in the phantoms.

Table 3: Dielectric Performance of Head Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;
/ Frequency Permittivity € Conductivity o (S/m)
Target value 850MHz 41.5+5% 0.90+5%
Validation value
(Mar. 07th, 2016) 850MHz 41.40 0.89
Target value 1900MHz 40.0+5% 1.40+5%
Validation value
(Mar. 09th, 2016) 1900MHz 39.84 1.39
Target value 2450MHz 39.2+5% 1.80£5%
Validation value
(Mar. 11th, 2016) 2450MHz 38.97 1.79

Table 4: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;
/ Frequency Permittivity € Conductivity o (S/m)
Target value 850MHz 55.24+5% 0.97+5%
Validation value
(Mar. 08th, 2016) 850MHz 55.27 0.97
Target value 1900MHz 53.3+5% 1.52+5%
Validation value
(Mar. 10th, 2016) 1900MHz 53.22 1.52
Target value 2450MHz 52.7+5% 1.95+5%
Validation value
(Mar. 13th, 2016) 2450MHz 52.54 1.94

CCIC-SET/T-I (00)
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6.3 Results of validation testing
Prior to the assessment, the system validation kit was used to test whether the system
was operating within its specifications of +10%. The validation results are tabulated below.
And also the corresponding SAR plot is attached as well in the SAR plots files.

The following procedure, recommended for performing validation tests using box
phantoms is based on the procedures described in the IEEE standard P1528. Setup
according to the setup diagram below :

Tuning
alement

Fht Phaniom

Signal
Ganerator ||

With the SG and Amp and with directional coupler in place, set up the source signal at the
relevant frequency and use a power meter to measure the power at the end of the SMA
cable that you intend to connect to the balanced dipole. Adjust the SG to make this, say,
0.25W (24 dBm). If this level is too high to read directly with the power meter sensor, insert
a calibrated attenuator (e.g. 10 or 20 dB) and make a suitable correction to the power meter
reading.

Note 1: In this method, the directional coupler is used for monitoring rather than setting the exact feed
power level. If, however, the directional coupler is used for power measurement, you should
check the frequency range and power rating of the coupler and measure the coupling factor
(referred to output) at the test frequency using a VNA.

Note 2: Remember that the use of a 3dB attenuator (as shown in Figure 8.1 of P1528) means that you
need an RF amplifier of 2 times greater power for the same feed power. The other issue is the
cable length. You might get up to 1dB of loss per meter of cable, so the cable length after the
coupler needs to be quite short.

Note 3: For the validation testing done using CW signals, most power meters are suitable. However, if
you are measuring the output of a modulated signal from either a signal generator or a handset,
you must ensure that the power meter correctly reads the modulated signals.

CCIC-SET/T-I (00) Page 14 of 110
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The measured 1-gram averaged SAR values of the device against the phantom are
provided in Tables 5 and Table 6. The humidity and ambient temperature of test facility
were 64% and 23.2°C respectively. The body phantom were full of the body tissue
simulating liquid. The EUT was supplied with full-charged battery for each measurement.

The distance between the back of the EUT and the bottom of the flat phantom is 10 mm

(taking into account of the IEEE 1528 and the place of the antenna).

Table 5: Head SAR system validation (19)

Frequency Duty cycle Target value Test value (W/kg)
(W/kg) 250 mW 1W

835MHz(Mar. 07th, 2016) 1:1 9.77+10% 2.40 9.60
1900MHz(Mar. 09th, 2016) 1:1 40.37t10% 9.85 39.40
2450MHz(Mar. 11th, 2016) 1:1 53.60+10% 13.16 52.64

Table 6: Body SAR system validation (1g)

Frequency Duty cycle Target value Test value (W/kg)
(W/kg) 250 mW 1W
835MHz(Mar. 08th, 2016) 1:1 10.31£10% 2.53 10.12
1900MHz(Mar. 10th, 2016) 1:1 40.81£10% 10.13 40.52
2450MHz(Mar. 13th, 2016) 1:1 52.66+10% 13.08 52.48

* Note: Target value was referring to the measured value in the calibration certificate of reference dipole.
Note: All SAR values are normalized to 1W forward power.

CCIC-SET/T-I (00)
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6.4 SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

-
Preparation of System J
A
x\/
4 )
Operational Mode . Measurement 6.6.3
\ -""-‘_,_ ,;',’,—"" . ( A
Yo \ | Reference Measurement (Step 1) |
(Vv Configuration v
l | Area Scan (Step 2) |
. J n
—\/— ,—-| Zoom Scan (Step 3) |
' 3 v
Left Right | Reference Measurement (Step 4} |
v
LI |
Cheek 15° tilted D Peak in cube?
\’/ NO
L J Shift YES
1 cube
\v/ center l
-
Measurement 6.6.3 All primary and
at center frequency secondary peaks
~ ; - NO tested?
_— -
~ Select
et l YES
\ > All tests of peak
~ S Step 1 done? \ J
NO
~_— VYES
Determination of the worst- |
case configuration AND all
configurations with less than
-3dB of applicable limits
Frequency ' A
Lower Upper L)
1 N
v

(Measurement 6.6.3 ]

Worst-case NO
configuration AND all J
configurations of less O > _4
than -3dE of applicable

limit tested? M

( Determination of maximum ]

Establish a call with the maximum output power with a base station simulator, the
connection between the EUT and the base station simulator is established via air interface.

After an area scan has been done at a fixed distance of 2mm from the surface of the
phantom on the source side, a 3D scan is set up around the location of the maximum spot
SAR. First, a point within the scan area is visited by the probe and a SAR reading taken at
the start of testing. At the end of testing, the probe is returned to the same point and a
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power drift during measurement to be assessed.

variations of the device position and transmission behavior are tested.

For body-worn measurement, the EUT was tested under two position:
back upward.

6.5 Transmitting antenna information

The GSM&WCDMA &WIFI&BT&GPS antennas inside the EUT.

7

BT/ GPSA

117mm

Edg

20

8E9

10200047

5

*hina

86905
129957042

|

GSM 850/900/1800/1900MHz

UMTS 850/1900MHz

(FR2-Sampie]

ZTE Blade L5 Plus

L
Il
11

|
SIN:

IMEI:

The Body SAR measurement positions of each band are as below:

second reading is taken. Comparison between these start and end readings enables the

Above is the scanning procedure flow chart and table from the IEEEp1528 standard.
This is the procedure for which all compliant testing should be carried out to ensure that all

face upward and

Antenna Front Back EdgeA | EdgeB | EdgeC | EdgeD
WWAN Antenna Yes Yes No No No No
Body-worn
WWAN Antenna Yes Yes No Yes Yes Yes
hotspot
WIFI Antenna Yes Yes No No No No
Body-worn
WIFI Antenna Yes Yes Yes No No Yes
hotspot

required.

Note: According to KDB 941225 D06 v02r01, when antenna-to-edge>2.5cm, SAR is not

CCIC-SET/T-I (00)
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7 CHARACTERISTICS OF THE TEST
7.1 Applicable Limit Regulations

47CFR § 2.1093- Radiofrequency Radiation Exposure Evaluation: Portable Devices;

ANSI C95.1-1992: Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz — 300 GHz.( IEEE Std C95.1-1991)

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

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of

tissue for portable devices being used within 20 cm of the user in the uncontrolled
environment.

7.2 Applicable Measurement Standards
The Specific Absorption Rate (SAR) testing specification, method, and procedure for this

is in accordance with the following standards:

FCC 47 CFR Part2 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02

FCC KDB 447498 D01 v06 General RF Exposure Guidance

FCC KDB 648474 D04 v01r03 Handset SAR

FCC KDB 865664 D01 v01r04 SAR Measurement 100MHz to 6GHz

FCC KDB 865664 D02 v01r02 SAR Exposure Reporting

FCC KDB 941225 D01 v03r01 3G SAR Procedures

FCC KDB 941225 D06 v02r01 Hotspot Mode

8 LABORATORY ENVIRONMENT
The Ambient Conditions during SAR Test

Temperature Min. =22 °C, Max. =25 *C
Atmospheric pressure Min.=86 kPa, Max.=106 kPa
Relative humidity Min. = 45%, Max. = 75%
Ground system resistance <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards. Reflection
of surrounding objects is minimized and in compliance with requirement of standards.
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9. Conducted RF Output Power

9.1 GSM Conducted Power

GSM Conducted Power

Band Burst Average Power (dBm) Frame-Average Power (dBm)

TX Channel 128 190 251 128 190 251
Frequency(MHz) | 824.2 836.4 848.8 824.2 836.4 848.8

GSM 32.99 32.94 33.02 23.96 23.91 23.99

GSM850 GPRS (Slot 1) 32.76 32.85 32.81 23.73 23.82 23.78
GPRS (Slot 2) 29.67 29.71 29.69 23.65 23.69 23.67

GPRS (Slot 3) 27.37 27.45 27.43 23.11 23.19 23.17

GPRS (Slot 4) 26.83 26.87 26.84 23.82 23.86 23.83
Band Burst Average Power (dBm) Frame-Average Power (dBm)

TX Channel 512 661 810 512 661 810
Frequency(MHz) | 1850.2 1880 1909.8 1850.2 1880 1909.8

GSM 28.62 28.57 28.50 19.59 19.54 19.47

GSM1900 GPRS (Slot 1) 28.37 28.29 28.33 19.34 19.26 19.3
GPRS (Slot 2) 26.44 26.37 26.41 20.42 20.35 20.39

GPRS (Slot 3) 24.58 24.61 24.63 20.32 20.35 20.37

GPRS (Slot 4) 23.49 23.53 23.5 20.48 20.52 20.49

Note: Per KDB 447498 D01 v06, the maximum output power channel is used for SAR testing and for further
SAR test reduction.
For Head SAR testing, GSM should be evaluated, therefore the EUT was set in GSM Voice for GSM850 and
GSM1900 due to its highest frame-average power.
For Body worn SAR testing, GSM should be evaluated, therefore the EUT was set in GSM Voice for GSM850
and GSM 1900 due to its highest frame-average power.
For hotspot mode SAR testing, GPRS and EDGE should be evaluated, therefore the EUT was set in
GPRS850 (4Tx slots) and GPRS1900 (4Tx slots) due to its highest frame-average power.

Timeslot consignations

No. Of Slots Slot 1 Slot 2 Slot 3 Slot 4
Slot Consignation 1Up4Down 2UpDown 3UpDown 4Up1Down
Duty Cycle 1:8 14 1:2.67 1:2
Crest Factor -9.03dB -6.02dB -4.26dB -3.01dB
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9.2 WCDMA Conducted output Power
WCDMA conducted output power

band WCDMA 850 WCDMA 1900
ltem ARFCN 4132 | 4175 ‘ 4233 9262 9400 9538
subtest dBm dBm
RMC
12.2kbps non 2211 22.07 22.14 21.71 21.65 21.74
1 21.55 21.61 21.58 21.38 21.43 21.36
2 21.35 21.27 21.31 21.19 21.23 21.17
HSDPA
3 21.12 21.17 21.21 20.88 20.91 20.85
4 21.31 21.32 21.25 21.07 21.11 21.09
1 21.19 21.13 21.07 21.34 21.29 21.31
2 21.49 21.51 21.44 21.14 21.19 21.11
HSUPA 3 21.31 21.35 21.28 20.75 20.77 20.81
4 21.56 21.53 21.50 21.25 21.18 21.21
5 20.87 20.91 20.82 21.02 21.07 21.13
Note:

1. WCDMA SAR was tested under PMC 12.2kbps with HSPA Inactive per KDB Publication 941225
DO01.HSPA SAR was not requires since the average output power of the HSPA subtests was not more
than 0.25dB higher than the RMC level and SAR was less than 1.2W/kg.

2. ltis expected by the manufacturer that MPR for some HSPA subtests may be up to 2dB more than
specified by 3GPP, but also as low as 0dB according to the chipset implementation in this model.
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9.3 WLAN 2.4GHz Band Conducted Power

Channel/Freq.(MHz)

Max Average Out Power (dBm)

802.11b 802.11g 802.11n(HT20)

1(2412) 16.68 16.30 15.86
6(2437) 16.33 16.23 15.85
11(2462) 16.65 16.71 16.33
Channel 802.11n(HT40)

3(2422) 15.93

6(2437) 15.38

9(2452) 15.69

Note:

1. Per KDB 248227 D01 v02r01, choose the highest output power channel to test SAR and determine
further SAR exclusion

2. For each frequency band, testing at higher data rates and higher order modulations is not required when
the maximum average output power for each of these configurations is less than 1/4dB higher than those
measured at lowest data rate

3. Per KDB 248227 D01 v02r01, 802.11g /11n-HT20/11n-HT40 is not required. . When the highest
reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and
the adjusted SAR is <1.2W/Kg. Thus the SAR can be excluded.

Bluetooth Output Power

Frequency BT3.0 Output Power(dBm)
Channel
(MHz) GFSK n /4-DQPSK 8-DPSK
CHO 2402 4.59 4.20 4.41
CH 39 2441 4.89 4.64 4.71
CH 78 2480 4.49 4.14 4.05
Channel Frequency BT4.0 Output Power(dBm)
(MHz) GFSK
CHO 2402 -2.83
CH19 2442 -2.43
CH 39 2480 -3.04
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SAR test Exclusion and estimate SAR calculation:

Note:

1. Per KDB 447498 D01v06, the 1-g and 10-g SAR test exclusion thresholds for 100MHz to 6GHz at test
separation distances < 50mm are determined by:[(max. power of channel, including tune-up tolerance,

f

mW)/(min. test separation distance, mm)] - [\/_(GHZ)] <3.0 for 1-g SAR and <7.5 for 10-g extremity

SAR

(1) f(GHz) is the RF channel transmit frequency in GHz
(2) Power and distance are round to the nearest mW and mm before calculation
(3) The result is rounded to one decimal place for comparison
(4) If the test separation distance(antenna-user) is < 5mm, 5mm is used for excluded SAR calculation

)

BT3.0 Max Power (dBm)

mwW

Test Distance (mm)

Frequency(GHz)

Exclusion Thresholds

5.0

3.162

5

2.45

0.990

Per KDB 447498 D01v06 exclusion thresholds is 0.990<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.990/7.5=0.132W/Kg

BT3.0 Max Power (dBm)

mwW

Test Distance (mm)

Frequency(GHz)

Exclusion Thresholds

5.0

3.162

10

2.45

0.495

Per KDB 447498 D01v06 exclusion thresholds is 0.39<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.39/7.5=0.066W/Kg

BT4.0 Max Power (dBm) mW | Test Distance (mm) Frequency(GHz) | Exclusion Thresholds
-2.0 0.631 5 2.45 0.198
Per KDB 447498 D01v06 exclusion thresholds is 0.198<3, RF exposure evaluation is not required.

BT estimated SAR value=Exclusion Thresholds/7.5=0.198/7.5=0.026W/Kg

BT4.0 Max Power (dBm)

mW

Test Distance (mm)

Frequency(GHz)

Exclusion Thresholds

-2.0

0.631

10

2.45

0.099

Per KDB 447498 D01v06 exclusion thresholds is 0.099<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.099/7.5=0.013W/Kg
The estimated SAR value is used for simultaneous transmission analysis.
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General Note:

1.

Per KDB 447498 DO01v06, the reported SAR is the measured SAR value adjusted for
maximum tune-up tolerance.

Per KDB447498 D01v06, testing of other required channels within the operating mode of
a frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or
highest output power channel is: < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when
the transmission band is<< 100 MHz. When the maximum output power variation across the
required test channels is > % dB, instead of the middle channel, the highest output power
channel must be used.

Per KDB941225 D06 v02r01, the DUT Dimension is bigger than 9 cm x 5 cm, so 10mm is
chosen as the test separation distance for Hotspot mode. When the antenna-to-edge distance is
greater than 2.5cm, such position does not need to be tested. As the manufacture required, the
separation distance use 5mm for Hotspot mode.

Per KDB 865664 D01v01r04,for each frequency band, repeated SAR measurement is required
only when the measured SAR is 20.8W/Kg; if the deviation among the repeated measurement is
<20%,and the measured SAR <1.45W/Kg, only one repeated measurement is required.

Per KDB865664 D02 v01r02, SAR plot is only required for the highest measured SAR in each

exposure configuration, wireless mode and frequency band combination; Plots are also required
when the measured SAR is > 1.5 W/kg, or > 7.0 W/kg for occupational exposure. The published
RF exposure KDB procedures may require additional plots; for example, to support SAR to peak
location separation ratio test exclusion and/or volume scan post-processing(Refer to appendix
D for details).

Per KDB941225 D01 v03r01, when multiple slots can be used, the GPRS/EDGE slot
configuration with the highest frame—averaged output power was selected for SAR testing.

Per KDB941225 D01 v03r01, when the maximum output power and tune-up tolerance specified
for production units in a secondary mode is < %4 dB higher than the primary mode or when the
highest reported SAR of the primary mode is scaled by the ratio of specified maximum output
power and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg,
SAR measurement is not required for the secondary mode.

Per KDB248227 D01 v02r02, 802.11g /11n-HT20/11n-HT40 is not required. When the highest

reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is <1.2W/Kg. Thus the SAR can be excluded.
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9.3. Scaling Factor calculation

Operation Mode Channel Output Tune up Power in Scaling
Power(dBm) tolerance(dBm) Factor

128 32.99 33.0 £ 0.5 1.125

GSM 850 190 32.94 33.0 £ 05 1.138
251 33.02 33.0 £ 05 1.117

128 26.83 26.5 + 0.5 1.040

GPRS 850(4Tx) 190 26.87 265 + 0.5 1.030
251 26.84 26.5 = 0.5 1.038

512 28.62 285 + 0.5 1.091

GSM1900 661 28.57 28,5 + 0.5 1.104
810 28.50 28,5 + 0.5 1.122

512 23.49 235 + 0.5 1.125

GPRS1900(4Tx) 661 23.53 235 + 0.5 1.114
810 23.50 235 + 0.5 1.122

9262 21.71 210 £ 1.0 1.069

WCDMA1900 9400 21.65 21.0 £ 1.0 1.084
9538 21.74 21.0 £ 1.0 1.062

4132 2211 215 £ 1.0 1.094

WCDMAS850 4175 22.07 215 £ 1.0 1.104
4233 2214 215 £ 1.0 1.086

1 16.68 16.0 £ 1.0 1.076

WIFI 802.11b 6 16.33 16.0 = 1.0 1.167
1 16.65 16.0 = 1.0 1.084

BT 39 4.89 40 £ 1.0 1.026

Note: for LTE power tolerance, only QPSK modulation mode was provide here.
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10 TEST RESULTS

10.1 Summary of SAR Measurement Results
Table 7: SAR Values of GSM 850MHz Band

Temperature: 23.0~23.5°C, humidity: 62~64%.

Channel SAR(W/KQg), 1.6 (1g average)
» /Frequency SAR Scaled Scaled Plot
Test Positions
(MHz) (W/Kg),1g | Factor | SAR(W/Kg) | No.
19
Right Side of Cheek 251/848.8 0.272 1.117 0.304 -
Head Tilt 15 degrees 251/848.8 0.245 1.117 0.274 --
Left Side of Cheek 251/848.8 0.345 1.117 0.385 1
Head Tilt 15 degrees 251/848.8 0.270 1.117 0.302 --
Body-worn Face Upward | 251/848.8 0.432 1.117 0.483 -
Segg?;*;{;‘n) CSM [ Back Upward | 551/848.8 0.611 1117 0.682 2
Face Upward | 190/836.6 0.304 1.030 0.313 -
Hotspot GPRS | Back Upward | 190/836.6 0.426 1.030 0.439 3
(10mm (4Tx) Edge B 190/836.6 0.243 1.030 0.250 -
Separation) Edge C 190/836.6 0.089 1.030 0.092 -
Edge D 190/836.6 0.167 1.030 0.172 -
Table 8: SAR Values of GSM1900 MHz Band
Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/KQ), 1.6 (1g average)
Test Positions [Frequency SAR Scaled Scaled Plot
(MHz) (W/Kg),1g | Factor | SAR(W/Kg) | No.
19
Right Side of Cheek 512/1850.2 0.150 1.091 0.164 -
Head Tilt 15 degrees 512/1850.2 0.081 1.091 0.088 -
Left Side of Cheek 512/1850.2 0.178 1.091 0.194 4
Head Tilt 15 degrees 512/1850.2 0.089 1.091 0.097 -
Body-worn Face Upward | 512/1850.2 0.573 1.091 0.625 -
(10mm GSM
Separation) Back Upward 512/1850.2 0.718 1.091 0.783 5
Face Upward 661/1880 0.235 1.114 0.262 -
Hotspot | GPRS ['Back Upward | 661/1880 0.538 1114 | 0599 6
(10mm | (4Tx) Edge B 661/1880 0.046 1114 0.051 N
Separation) Edge C 661/1880 0.468 1114 0.521 -
Edge D 661/1880 0.043 1.114 0.048 -

CCIC-SET/T-I (00)

Page 25 of 110




)

Report No. SET2016-02957

Table 9: SAR Values of WCDMAB850

Temperature: 23.0~23.5°C, humidity: 62~64%.

Channel SAR(W/KQg), 1.6 (1g average) Plot
0
Test Positions /Frequency SAR Scaled Scaled N
o.
(MHz) (W/Kg), 1g | Factor | SAR(W/Kg),1g
. ) Cheek 4233/846.6 0.227 1.086 0.247 -
Right Side of Head -
Tilt 15 degrees | 4233/846.6 0.212 1.086 0.230 --
) Cheek 4233/846.6 0.289 1.086 0.314 7
Left Side of Head -
Tilt 15 degrees | 4233/846.6 0.241 1.086 0.262 --
Body-worn Face Upward | 4233/846.6 0.367 1.086 0.399 -
(10mm Separation) Back Upward 4233/846.6 0.482 1.086 0.523 8
Face Upward | 4233/846.6 0.367 1.086 0.399 -
Hotspot Back Upward | 4233/846.6 0.482 1.086 0.523 8
(10mm Edge B 4233/846.6 0.284 1.086 0.308
Separation) Edge C 4233/846.6 0.101 1.086 0.110 --
Edge D 4233/846.6 0.200 1.086 0.217 -
Table 10: SAR Values of WCDMA1900
Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/Kg), 1.6 (1g average) Plot
0
Test Positions /Frequency SAR Scaled Scaled No
(MHz) (W/Kg),1g | Factor | SAR(W/Kg),1g '
) , Cheek 9538/1907.6 0.201 1.062 0.213 -
Right Side of Head -
Tilt 15 degrees | 9538/1907.6 0.100 1.062 0.106 -
. Cheek 9538/1907.6 0.222 1.062 0.236 9
Left Side of Head -
Tilt 15 degrees | 9538/1907.6 0.106 1.062 0.113 -
Face Upward | 9538/1907.6 0.552 1.062 0.586 --
9262/1852.4 1.085 1.069 1.160 -
920215524 1 1083 | 1.069 1.158 -
epeat
Bodvaworn 9400/1880 1.091 1.084 1.183 -
y-w
9400/1880 -
(10mm Separation) | Back Upward Repeat 1.088 1.084 1.179
9538/1907.6 1.195 1.062 1.269 10
9538/1907.6 | 4486 | 1.062 1.260 -
Repeat
9538/1907.6 | 4188 | 1.062 1.262 -
Repeat
Face Upward | 9538/1907.6 0.552 1.062 0.586 --
9262/1852.4 1.085 1.069 1.160 -
Hotspot
O'Spo 9262/1852.4 | 4483 | 1.069 1.158 -
(10mm Back U § Repeat
Separation) ack Upwar 9400/1880 1.091 1.084 1.183 --
9400/1880 1088 | 1.084 1179 -
Repeat
9538/1907.6 1.195 1.062 1.269 10
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9538/1907.6 1.186 1.062 1.260 -

Repeat
9538/1907.6 | 4 185 | 1.062 1.262 -

Repeat
Edge B 9538/1907.6 0.097 1.062 0.103 -
0262/1852.4 1.115 1.069 1.192 -
9262/1852.4 1.116 1.069 1.193 -

Repeat
9400/1880 1.101 1.084 1.193 -

Edge C

9 9400/1880 1.103 1.084 1.196 -

Repeat
9538/1907.6 1123 1.062 1.193 -
9538/1907.6 1.114 1.062 1.183 -

Repeat
Edge D 9538/1907.6 0112 1.062 0.119 -

Table 15: SAR Values of Wi-Fi 802.11b

Channel SAR(W/Kg), 1.6 (1g average)
.. /Frequency | SAR(W/Kg) | Scaled Scaled Plot
Test Positions (MHz) 19 Factor SAR(W/KQ) No.
19
Cheek 1/2412 0.736 1.076 0.792 -
1/2412 0.764 1.076 0.822 11
a1z 0.751 1.076 0.808 -
epeat
Right Side of Head | _ 6/2437 0.708 1.167 0.826 -
i egrees
9 S2ast 0.705 1.167 0.823 -
epeat
11/2462 0.745 1.084 0.808 -
22 0.743 1,084 0.805 -
epeat
, Cheek 1/2412 0.269 1.076 0.289 -
Left Side of Head -
Tilt 15 degrees 1/2412 0.255 1.076 0.274 -~
Body-worn Face Upward 1/2412 0.173 1.076 0.186 12
(10mm Separation) | Back Upward 1/2412 0.169 1.076 0.182 --
Face Upward 1/2412 0.173 1.076 0.186 12
Hotspot Back Upward 1/2412 0.169 1.076 0.182 -
(10mm Separation) Edge A 1/2412 0.098 1.076 0.105 -
Edge D 1/2412 0.151 1.076 0.162 -

Note: When the 1-g SAR for the mid-band channel or the channel with the Highest output power satisfy
the following conditions, testing of the other channels in the band is not required.(Per KDB 447498 D01
General RF Exposure Guidance v06)

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

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

* < 0.4 W/kg, when the transmission band is = 200 MHz
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10.2 Simultaneous Transmissions Analysis

Localized Specific Absorption Rate (SAR) of this portable wireless device has been
measured in all cases requested by the relevant standards cited in Clause 6 of this report.
Maximum localized SAR is below exposure limits specified in the relevant standards.

Simultaneous SAR

Scenario Supported for

No. Transmitter Combinations Supported or Mobile Hotspot or
not not
1 GSM(Voice)+GSM(Data) No No
2 WCDMA(Voice)+WCDMA(Data) No No
3 GSM(Voice)+ WCDMA(Data) No No
4 WCDMA(Voice)+GSM(Data) No No
5 GSM(Voice)+ WCDMA(Voice) No No
6 GSM(Voice)+Wifi Yes No
7 WCDMA(Voice) +Wifi Yes No
8 GSM(Voice)+ BT Yes No
9 WCDMA(Voice) + BT Yes No
10 GSM(Data)+wifi Yes Yes
11 WCDMA(Data) +wifi Yes Yes
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Test Position Right Cheek Right Title Left Cheek Left Tilt
GSM850 0.304 0.274 0.385 0.302
Head GSM1900 0.164 0.088 0.194 0.097
WCDMAS850 0.247 0.230 0.314 0.262
MAX "9 WCDMA1900 0.213 0.106 0.236 0.113
SAR(W/Kg) : : - :
WIFI 802.11b 0.792 0.826 0.289 0.274
BT *0.132 *0.132 *0.132 *0.132
BT Simultaneous X 1-g SAR(W/KQ) 0.436 0.406 0.517 0.434
WiFi Simultaneous X 1-g SAR(W/Kg) 1.096 1.000 0.674 0.576
Simultaneous Tx Combination of GSM/WCDMA and BT/WIFI (Head).
Test Position Face Back | Edge A | EdgeB Edge C | Edge D
GSMS850 0.483 0.682 -- - - -
Body-worn GSM1900 0.625 | 0.783 N N N N
10mm
. WCDMAS850 0.399 0.523 - - -- -
separafion WCDMA1900 0.586 1.269
MAX 1-g i i _ — — _
SAR(W/Kg) WIFI 802.11b 0.186 0.182 - - -- -
BT *0.066 | *0.066 - - -- -
BT Simultaneous X 1-g SAR(W/KQ) 0.691 1.335 -- - -- -
WiFi Simultaneous X 1-g SAR(W/Kg) | 0.811 1.451 - -- - --
Simultaneous Tx Combination of GSM/WCDMA and BT/WIFI (Body).
Test Position Face Back Edge A | EdgeB Edge C | Edge D
Hotspot GPRS850 0.313 0.439 - 0.250 0.092 0.172
1‘2)5'00 GPRS1900 0.262 | 0.599 - 0.051 0521 | 0.048
mm WCDMA 850 0.399 0.523 - 0.308 0.110 0.217
separation
MAX 1-g WCDMA 1900 0.586 1.269 - 0.103 1.196 0.119
_ A 182 _ - - _
SAR(WIKQ) WIFI 802.11b 0.186 0.18 0.105 0.162
BT *0.066 | *0.066 *0.066 -- - *0.066
BT Simultaneous X 1-g SAR(W/Kg) | 0.652 1.335 -- -- - 0.283
WiFi Simultaneous X 1-g SAR(W/Kg) | 0.772 1.451 -- -- - 0.379

Simultaneous Tx Combination of GSM/WCDMA and WIFI (Body).

The estimated SAR value with * Signal
. : o (

As the Sum of the SAR is not greater than 1.6 W/kg SPLSR assessment is not required
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11 Measurement Uncertainty

] . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type S k ci Uncertainty | freedom
Value (%) | Distribution 96) i) |Veff orvi
0 0
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 o0
2 — Axial isotropy B 35 R J3 | o5 1.43 %
3 | —Hemispherical Isotropy B 5.9 R J3 0.5 2.41 %
4 ~ Boundary Effect B 1 R J3 1 0.58 w
5 — Linearity B 4.7 R J3 1 2.71 %
6 — System Detection Limits B 1.0 R \/§ 1 0.58 o
7 Modulation response B 3 N 1 1 3.00
8 — Readout Electronics B 0.5 N 1 1 0.50 Y
9 — Response Time B 1.4 R J3 1 0.81 %
10 ~ Integration Time B 3.0 R J3 1 1.73 %
11 — RF Ambient Conditions B 3.0 R J§ 1 1.73 0
— Probe Position Mechanical
12 B 1.4 R \/§ 1 0.81 0
tolerance
— Probe Position with
13 B 1.4 R \/§ 1 0.81 o0
respect to Phantom Shell
— Extrapolation,
Interpolation and Integration
14 P 9 B 23 R \/§ 1 1.33 0
Algorithms for Max. SAR
evaluation
Uncertainties of the DUT
15 — Position of the DUT A 26 N J§ 1 26 5
16 ~ Holder of the DUT A 3 N J3 1 3.0 5
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— Output Power Variation
17 B 5.0 R J3
—SAR drift measurement

1 2.89 c0

Phantom and Tissue Parameters

—Phantom
18 Uncertainty(shape and B 4 R \/§ 1 2.31 0

thickness tolerances)

Uncertainty in SAR
19 correction for deviation(in B 2 N 1 1 2.00
permittivity and conductivity)

— Liquid Conductivity Target
20 B 25 R
—tolerance

&

0.6 1.95 c0

— Liquid Conductivity

&

21 ] B 4 N 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 . y1arg B 2.5 R \/§ 0.6 1.95 0
tolerance

— Liquid Permittivity
23 B 5 N
—measurement uncertainty

&
5
8

Combined Standard Uncertainty RSS 10.63

Expanded uncertainty

(Confidence interval of 95 %)

K=2 21.26

System Check Uncertainty

) . Standard | Degree of
) Uncertainty | Probability ] ]
No. Uncertainty Component |Type S k Ci Uncertainty | freedom
Value (%) | Distribution ) ]
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 Y
2 — Axial isotropy B 3.5 R \/§ 0.5 1.43 0
3 | —Hemispherical Isotropy | B 5.9 R J3 | o5 2.41 =
4 — Boundary Effect B 1 R J3 1 0.58 %
5 — Linearity B 4.7 R J3 1 2.71 %
6 — System Detection Limits B 1 R \/§ 1 0.58 oy
7 Modulation response B 0 N 1 1 0.00

CCIC-SET/T-I (00) Page 31 of 110




(N

Report No. SET2016-02957

&
8 — Readout Electronics 0.5 N 1 1 0.50 0
9 ~ Response Time 0.00 R J3 1 0.00 o
10 — Integration Time 1.4 R \/5 1 0.81 ©
11 — RF Ambient Conditions 3.0 R J§ 1 1.73 0
— Probe Position Mechanical
12 1.4 R \/§ 1 0.81 Y
tolerance
— Probe Position with respect
13 P 1.4 R \/§ 1 0.81 g
to Phantom Shell
— Extrapolation, Interpolation
14 | and Integration Algorithms for 23 R \/§ 1 1.33 o
Max. SAR evaluation
Uncertainties of the DUT
Deviation of experimental
15 source from numberical 4 N 1 1 4.00 5
source
Input Power and SAR drift
6] 5 R V3 1 2.89 5
measurement
Dipole Axis to Liquid
17 2 R 1 1.2 g
Distance \/§
hantom and Tissue Parameters
—Phantom
18 Uncertainty(shape and 4 R \/§ 1 2.31 ]
thickness tolerances)
Uncertainty in SAR correction
19 for deviation(in permittivity 2 N 1 1 2.00
and conductivity)
— Liquid Conductivity Target
20 a y e 25 R \/§ 0.6 1.95 Y
—tolerance
— Liquid Conductivit
21 a Y 4 N \/§ 1 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 d y1an 25 R \/§ 0.6 1.95 0
tolerance
— Liquid Permittivit
23 a y 5 N J3 1 1.15 %
—measurement uncertainty
Combined Standard Uncertainty RSS 10.15
Expanded uncertainty
) ] K=2 20.29
(Confidence interval of 95 %)
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12 MAIN TEST INSTRUMENTS

EQUIPMENT TYPE Series No. Calll)bartae;uon CaFl)lzrriaot(ljon
System Simulator E5515C GB 47200710 2015/06/10 1 Year
System Simulator CMW500 130805 2015/08/10 1 Year

SAR Probe SATIMO SN_0413_EP166 2015/08/10 1 Year
SAR Probe SATIMO SN09/13 EP169 2015/05/04 1 Year
Dipole SID835 SN09/13 DIP0G835-217 | 2014/08/28 | 2 Year
Dipole SID1800 SN09/13 DIP1G800-216 | 2014/08/28 | 2 Year
Dipole SID1900 SN09/13 DIP1G900-218 | 2014/08/28 | 2 Year
Dipole SID2450 SN09/13 DIP2G450-220 | 2014/08/28 | 2 Year
Vector Network Analyzer ZVB8 A0802530 2015/06/08 1 Year
Signal Generator SMR27 A0304219 2015/06/08 1 Year
Power Meter NRP2 A140401673 2015/03/27 1 Year
Power Sensor NPR-Z11 1138.3004.02-114072-nq 2015/03/27 1 Year
Amplifier Nucletudes 143060 2015/03/27 1 Year
Directional Coupler DC6180A 305827 2015/03/27 1 Year
Power Meter NRVS A0802531 2015/03/27 1 Year
Power Sensor NRV-Z4 100069 2015/03/27 1 Year
Multimeter Keithley-2000 4014020 2015/03/27 1 Year
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ANNEX A

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-02957

WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
Type Name: ZTE Blade L5 Plus/Blade L5 Plus/ZTE L5 Plus/ZTE BLADE

L0510/ZTE BLADE L5 PLUS

Hardware Version: ~ W19A MAIN_PCB_V2.0

Software Version: \

TEST SETUP

This Annex consists of 7 pages

Date of Report: 2016-03-24
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~

Fig.3 Head liquid deep(=15mm)
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Fig.4 Right_Cheek

Fig.5 Right_Tilt
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Fig.7 Left_Tilt
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Fig.9 Body (Face upside,10mm separation)
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Fig.11 Body Edge B(UP,10mm separation)
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Fig.12 Body Edge C(UP,10mm separation)

Fig.13 Body Edge D(Right upside,10mm separation)
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ANNEX B
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-02957

WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone

Type Name: ZTE Blade L5 Plus/Blade L5 Plus/ZTE L5 Plus/ZTE BLADE
L0510/ZTE BLADE L5 PLUS

Hardware Version: ~ W19A MAIN_PCB V2.0

Software Version: ~ ZTE-CN-QB18D-P680A20V1.0.0

Sample Photographs

This Annex consists of 2 pages

Date of Report: 2016-03-24
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1. Appearance

SRR 2 g
WIS

P

Appearance and size (reverse)
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ANNEX C
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-02957

WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
Type Name: ZTE Blade L5 Plus/Blade L5 Plus/ZTE L5 Plus/ZTE BLADE

L0510/ZTE BLADE L5 PLUS

Hardware Version: ~ W19A MAIN_PCB_V2.0

Software Version:  ZTE-CN-QB18D-P680A20V1.0.0

System Performance Check Data and Highest SAR Plots

This Annex consists of 19 pages

Date of Report: 2016-03-24
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System Performance Check (Head, 835MHz)

Type: Validation measurement
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement: 07/03/2016
Measurement duration: 21 minutes 22 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom

5x5x7,dx=8mm dy=8mm dz=5mm

Device Position

Band 850MHz
Channels
Signal Ccw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 850
Relative permittivity (real part) 41.40
Relative permittivity 19.19
Conductivity (S/m) 0.89
Power drift (%0) 0.67
Ambient Temperature: 23.2°C
Liquid Temperature: 23.5°C
ConvF: 5.69
Duty factor: 1:1
SURFACE SAR VOLUME SAR
Welaas Bybivted Taleaity _ taom ot |

F 2 fead 1 fmal

Maximum location: X=7.00, Y=-1.00

SAR 10g (W/Kg)

1.803572

SAR1g (W/Kg)

2.397705
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System Performance Check (Head, 1900MHz)
Type: Validation measurement
Area scan resolution: dx=8mm,dy=8mm
Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 09/03/2016
Measurement duration: 22 minutes 30 seconds
A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position
Band 1900MHz
Channels
Signal Ccw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MH2z) 1900.000000
Relative permittivity (real part) 39.84
Relative permittivity 13.90
Conductivity (S/m) 1.39
Power drift (%) -0.86
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 5.25
Duty factor: 1:1
SURFACE SAR VOLUME SAR
Comein ) min )
F 1 ot aw

Maximum location: X=6.00, Y=0.00
SAR 10g (W/Kg) 5.153672

SAR1g (W/Kg) 9.850345
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System Performance Check (Head, 2450MHz)

Type: Phone measurement

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=5mm dy=5mm dz=4mm
Date of measurement:11/03/2016
Measurement duration: 21 minutes 27 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 7X7x8,dx=5mm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MH2z) 2450
Relative permittivity (real part) 38.97
Relative permittivity 12.17
Conductivity (S/m) 1.79
Power Drift (%0) 0.47
ConvF: 4.93
Duty factor: 1:1
SURFACE SAR VOLUME SAR
)| - s |
— 1o f— 1

Maximum location: X=0.00, Y=8.00

SAR 10g (W/Kg)

5.906854

SAR 1g (W/Kg)

13.158635

CCIC-SET/T-I (00)
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System Performance Check (Body, 835MHz)

Type: Validation measurement
Avrea scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement: 08/03/2016
Measurement duration: 20 minutes 14 seconds
A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 835MHz
Channels
Signal Cw

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 850
Relative permittivity (real part) 55.27
Relative permittivity 20.54
Conductivity (S/m) 0.97
Power drift (%0) 3.23
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 5.82
Duty factor: 1:1
SURFACE SAR VOLUME SAR
st ettty LS
| |
e ; g
o] g R R | gea -
— =
Maximum location: X=7.00, Y=-1.00
SAR 10g (W/Kg) 1.637546
SAR 1g (W/Kg) 2.533628
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System Performance Check (Body, 1900MHz)

Type: Validation measurement

Avrea scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 10/03/2016
Measurement duration: 21 minutes 34 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1900
Relative permittivity (real part) 53.22
Relative permittivity 14.40
Conductivity (S/m) 1.52
Power Drift (%0) 1.54
Ambient Temperature: 22.1°C
Liquid Temperature: 22.6°C
ConvF: 5.43
Duty factor: 1:1
SURFACE SAR VOLUME SAR

som TnfOmt
Foleme Budiated Tntansity T e
1

B E & % &8 9888 § 8 EF .

— = e e e I A I R W | e
F z ) [ T faa)

Maximum location: X=1.00, Y=6.00
SAR 10g (W/Kg) 5.270456
SAR 1g (WI/Kg) 10.127084
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System Performance Check (Body, 2450MHz)

Type: Phone measurement

Avrea scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=5mm, dy=5mm, dz=4mm
Date of measurement: 13/03/2016
Measurement duration: 22 minutes 23 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 7X7x8,dx=5mm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2450
Relative permittivity (real part) 52.54
Relative permittivity 14.25
Conductivity (S/m) 1.94
Power Drift (%0) -0.49
Duty factor: 1.1
ConvF: 5.09
SURFACE SAR VOLUME SAR

Radisted Intansity | Zeom InfDat

g 8 B 8F o

~150] T o i 1 .
150 -125 -0 7 50 25 0 5 S T 0 13 180
T

F 2 teed T fead

alums Budisted Inteasity Zeom Influt

Maximum location: X=0.00, Y=8.00

SAR 10g (W/Kg)

6.062034

SAR1g (W/Kg)

13.084763
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Plot 1: GSM850,

Left Cheek, High

Type: Phone measurement

Date of measurement: 07/03/2016
Measurement duration: 26 minutes 15 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band GSM850
Channels 251
Signal GSM (Duty cycle: 1:8)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 848.8
Relative permittivity (real part) 41.36
Relative permittivity (imaginary part) 18.97
Conductivity (S/m) 0.88
Variation (%0) 3.54
ConvF: 5.69
SURFACE SAR VOLUME SAR

AR Viwualisalion Graphical Intesface

Sarfues Lodsated Intessily

Wl] -..-.1] -1 -2 W - 0 ® o8 W 120 15

1]

F 1 e fE T tewd

SR Visualisatlon Graphical Interince

Vel Nudiated Intessity ST

0, 143801
0, 131304
0. 1140 i
U Angs T

Maximum location: X=-55.00, Y=-32.00
SAR Peak: 0.41 W/kg

SAR 10g (W/Kg)

0.266229

SAR 1g (W/KQg)

0.345445

CCIC-SET/T-I (00)
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Plot 2: GSM850, Back-Worn, High

Type: Phone measurement
Date of measurement: 08/03/2016

Measurement duration: 27 minutes 02 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GSM850
Channels 251
Signal GSM(Duty cycle: 1:8)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 848.8
Relative permittivity (real part) 55.32
Relative permittivity (imaginary part) 20.12
Conductivity (S/m) 0.95
Variation (%0) 4.42
ConvF: 5.82
SURFACE SAR VOLUME SAR

AR Viwualisalion Graphical Intesface

Sarfues Lodsated Intessily

| I R N T

I-Tuts Cantral
(BT .
2= d0 -
120
o T -1 2w - 0 o8 W 120 15
] M ] T

SR Visualisatlon Graphical Interince

Maximum location; X=-2.00, Y=-24.00

SAR Peak: 0.72 W/kg

SAR 10g (W/Kg)

0.454561

SAR1g (W/Kg)

0.611125

CCIC-SET/T-I (00)
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Plot 3: GPRS850, Back, Mid, Hotspot

Type: Phone measurement

Date of measurement:08/03/2016
Measurement duration: 27 minutes 11 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GSPRS850_4Tx
Channels 190
Signal GPRS(Duty cycle: 1:2)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 836.6
Relative permittivity (real part) 55.32
Relative permittivity (imaginary part) 20.12
Conductivity (S/m) 0.95
Variation (%0) -1.5
ConvF: 5.82
SURFACE SAR VOLUME SAR

AR Viwualisalion Graphical Intesface SR Visualisatlon Graphical Interince

Valwme Lol ated Dntessity

Sarfues Lodsated Intessily

I I )
&] i] T g 40 3 : ® o W 120 i] "_JJ
F 1 temd [f0 T fewd
Maximum location: X=6.00, Y=-38.00
SAR Peak: 0.54 W/kg
SAR 10g (W/Kg) 0.325733
SAR1g (W/Kg) 0.425533
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Plot 4: GSM1900,

Left Cheek, Low

Type: Phone measurement

Date of measurement: 09/03/2016
Measurement duration: 26 minutes 06 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Right head
Device Position Cheek
Band GSM1900
Channels 512
Signal GSM (Duty cycle: 1:8)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 1850.2

Relative permittivity (real part) 39.85
Relative permittivity (imaginary part) 13.17
Conductivity (S/m) 1.39
Variation (%0) -3.0

ConvF: 5.25

SURFACE SAR VOLUME SAR

® o W 120 1

-150- . .
v Conad s -0 e # % 0
o e 3

F 1) [ T e

Maximum location: X=54.00, Y=61.00
SAR Peak: 0.27 W/kg

SAR 10g (W/Kg)

0.097393

SAR1g (W/Kg)

0.177643

CCIC-SET/T-I (00)

Page 53 of 110




i

Report No. SET2016-02957

Plot 5: GSM1900, Back, Low

Type: Phone measurement

Date of measurement: 10/03/2016
Measurement duration: 26 minutes 25 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GSM1900
Channels 512
Signal GSM (Duty cycle: 1:8)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 1850.2

Relative permittivity (real part) 53.14
Relative permittivity (imaginary part) 14.40
Conductivity (S/m) 1.52
Variation (%0) 0.78
ConvF: 5.43

SURFACE SAR VOLUME SAR

5K Viwualisatien Graphical Interfece

Burfane Eulisted Intmsity

I-Tuts Cantral
2= d0 -
120
=150-8 . , . !
Wl] -....-.1] -1® -1 W 8 -3 0 -] (! 5
. ]

iR T tea) [T T lmm)

Maximum location: X=-16.00, Y=24.00
SAR Peak: 1.30 W/kg

SAR 10g (W/KQg)

0.364588

SAR 1g (W/Kg)

CCIC-SET/T-I (00)
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Plot 6: GPRS1900, Back, Mid

Type: Phone measurement
Date of measurement: 10/03/2016

Measurement duration: 26 minutes 23 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GPRS1900_4Tx
Channels 661
Signal GPRS (Duty cycle: 1:2)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1880
Relative permittivity (real part) 53.14
Relative permittivity (imaginary part) 14.40
Conductivity (S/m) 1.52
Variation (%0) -0.13
ConvF: 5.43

SURFACE SAR VOLUME SAR

I-Tuts Cantral
(Eoael] -
2= d0 -
120
o T -1 2w - 0 o8 W 120 15
] M ] T

F 1w [ T tewd

Maximum location: X=-3.00, Y=34.00
SAR Peak: 0.90 W/kg

SAR 10g (W/Kg)

0.273466

SAR 19 (W/KQ)

0.537723

CCIC-SET/T-I (00)
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Plot 7: WCDMAS850, Left, Cheek, High

Type: Phone measurement

Date of measurement: 07/03/2016
Measurement duration: 26 minutes 22seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Right head
Device Position Cheek
Band Band5 WCDMAS850
Channels 4233
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 846.6
Relative permittivity (real part) 41.36
Relative permittivity (imaginary part) 18.97
Conductivity (S/m) 0.88
Variation (%0) 0.49
ConvF: 5.69
SURFACE SAR VOLUME SAR

AR Viwualisalion Graphical Intesface SR Visualisatlon Graphical Interince

Sarfues Lodsated Intessily
150

Vel Nudiated Intessity ST

(C Wpger Cut
- S|
= 1e08 m
120 |
=150-# T ) T ¥ i) T 1
. -150  -120 -9 -0 -3 o » L] "0 120 150 .
Ui ] Lancel VT Queal

F 1 e fE T tewd

Maximum location: X=-55.00, Y=-31.00
SAR Peak: 0.33 W/kg

SAR 10g (W/Kg) 0.225862

SAR1g (W/Kg) 0.288624
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Plot 8: WCDMAS850, Back Upward(Body-worn, hotspot), High

Type: Phone measurement

Date of measurement:08/03/2016
Measurement duration: 27 minutes 23 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Band5 WCDMAB850
Channels 4233
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 846.6
Relative permittivity (real part) 55.32
Relative permittivity (imaginary part) 20.12
Conductivity (S/m) 0.95
Variation (%0) 0.44
ConvF: 5.82
SURFACE SAR VOLUME SAR

=150

s Canead -5 -1 -8 80 -% 0
| ] x

| I R T

® o W 120

Maximum location: X=2.00, Y=57.00
SAR Peak: 0.58 W/kg
SAR 10g (W/Kg) 0.374728
SAR1g (W/Kg) 0.482479
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Plot 9: WCDMA1900, Left Cheek, High

Type: Phone measurement

Date of measurement: 09/03/2016
Measurement duration: 27 minutes 02 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Left head
Band Cheek
Channels 9538
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1970.6
Relative permittivity (real part) 39.85
Relative permittivity (imaginary 13.17
Conductivity (S/m) 1.39
Variation (%0) -2.69
ConvF: 5.25
SURFACE SAR VOLUME SAR

=150

a1 | Gamesd ECIEET :
ot T tem)

® o W 120 1

Maximum location: X=-54.00, Y=-57.00
SAR Peak: 0.33 W/kg

SAR 10g (W/Kg)

0.130590

SAR1g (W/Kg)

0.222032

CCIC-SET/T-I (00)

Page 58 of 110



i

Report No. SET2016-02957

Plot 10: WCDMA1900, Back Upward(Body-worn, hotspot), High

Type: Phone measurement

Date of measurement: 10/03/2016
Measurement duration: 27 minutes 06 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Band2_WCDMA1900
Channels 9538
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1970.6
Relative permittivity (real part) 53.14
Relative permittivity (imaginary 14.40
Conductivity (S/m) 1.52
Variation (%0) -0.02
ConvF: 5.43
SURFACE SAR VOLUME SAR

=150 . .
-1 2w - 0

el 3
F ) T fewd

® o W 120

Maximum
SAR Peak: 2.03 W/kg

location: X=7.00, Y=0.00

SAR 10g (W/Kg)

0.608179

SAR 1g (W/KQg)

1.195470

CCIC-SET/T-I (00)
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Plot 11: Wi-Fi 802.11b ,Right Tilt, Low

Type: Phone measurement (11 points in the volume)

Date of measurement: 11/03/2016

Measurement duration: 27 minutes 02 seconds

Mobile Phone IMEI number: --
A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 7X7x8,dx=5mm dy=5mm dz=4mm
Phantom Right head
Device Position Tilt
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHZz) 2412
Relative permittivity (real part) 38.94
Relative permittivity (imaginary part) 13.15
Conductivity (S/m) 1.79
Variation (%0) 4.96
ConvF: 4.93
SURFACE SAR VOLUME SAR

=150

s Canead -5 -1 % 80 -% 0
| ] x
Fr 1 [ T (am)

® o8 W1

vl \ Cuneel i M

Maximum location: X=-46.00, Y=-7.00
SAR Peak: 1.88 W/kg
SAR 10g (W/Kg) 0.405909
SAR 1g (W/Kg) 0.763643

CCIC-SET/T-I (00)
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Plot 12:Wi-Fi 802.11b , Back Upward(Body-worn, hotspot), Low

Type: Phone measurement

Date of measurement: 13/03/2016
Measurement duration: 27 minutes 18 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 7X7x8,dx=5mm dy=5mm dz=4mm
Phantom Validation plane
Device Position Back
Band IEEE 802.11b
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 52.53
Relative permittivity (imaginary part) 14.25
Conductivity (S/m) 1.94
Variation (%0) -3.95
ConvF: 5.09
SURFACE SAR VOLUME SAR

Calers Seals
0/ke)

=150

gn | e Som e 40 I | Gued ‘
FF 1w [ T tewd

Maximum location: X=-33.00, Y=32.00
SAR Peak: 0.30 W/kg
SAR 10g (W/Kg) 0.093725
SAR 1g (W/Kg) 0.173425
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ANNEX D
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-02957

WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
Type Name: ZTE Blade L5 Plus/Blade L5 Plus/ZTE L5 Plus/ZTE BLADE

L0510/ZTE BLADE L5 PLUS

Hardware Version: ~ W19A MAIN_PCB V2.0

Software Version:  ZTE-CN-QB18D-P680A20V1.0.0

Calibration Certificate of Probe and Dipoles

This Annex consists of 49 pages

Date of Report: 2016-03-24
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Probe Calibration Certificate

SATIMO

Thiz ELCroWwawe Visinn Comgsny

COMOSAR E-Field Probe Calibration Report

Eef: ACE. 227 1514 5ATTT A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO., LTD

ELECTRONICTESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL NO.: SN 04/13 EP166

Calibrated at SATIRD TS
2105 Barrett Park Dr. - Kennesaw, GA 30144

—
",,’f-f:_._‘\ = |[ACCREDITED

-

03/10/2015

SLirnarp:

This domment presents the method and results fiom an accredited COMOZAE Dosimetric E-Field
Probe calhrabon perfonned mm SATIMO US4 using the CALISAR FCALIBAIR testhench, foruse
with a SATIMG COMOSAER system only. Al calibrabon msults awe taceable to nabomal
metwlogy irs i tons.
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Name Function Date Signature
Prepared by Térbme LUC Product Manager 8/11/2015 =
Checked by : Téréme LUC Product Manager 8/11/2015 :’,)fs""'
Approved by : Kim RUTKOWSKI Quality Manager /1172015 sy Purthordid
Customer Name
CCIC SOUTHERN
ELECTRONIC
Distribution - PRODUCT
istribrition TESTING
(SHENZHEN) Co.,
Ltd
Tsye Date Modifications
A 8/11/2015 Initial release
Page: 210

This document shalf nof be reproduced, except in full or in paxt, without the wriffen app roval of SATIMO.
The information confaimed hereinis fo be used ondy for the purpose for whichif 15 submiffed and s nof fo
e released in whole or parf without writlen approwal of SATIMO.
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1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model 88E5
Serial Number SN 04/13 EP166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.231 MO
Dipole 2: R2=0.225 MO
Dipole 3: R3=0.228 MO

A vearly calibration interval is recommended.

2

21

PRODUCT DESCRIPTION

GENERAT INFORMA TION

Satimo’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C
and CELTEC 62209 standards.

Il

Figure 1 — Satima COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremmty | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CET'IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance charactensties of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/ke to 100W/kg.

This document shall noé be reproduced except
The information confained herein is fo be used

Poage: 9

infull or in part, without the written approval of SATIMC.
only for the purpose for which i is submiffed and is nof fo

be released in whole or part without writfen approval of SATIMO.
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J2 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simul ating liquid) using waveguides as outlined in the standards.

33 LOWIR DITECTION LIMIT

The lower detection limir was assessed using the same measurement set up as used for the linearity

¢
measurement. The required lower detection limit is 10 mWike
: o

The =xial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical 1sotropy is determined by inserting the probe in a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180%) in 15° increments. At each step the probe is rotated
about its axis (0°-3607).

3.5 BOUNDARY FFFECT

The boundary :ffeer is defined as the deviaion between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
¢ffect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe nommal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50351 and CELTEC
62207 standards were followed to generate the measurcment uncertainty associated with an E-ficld
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traccable to the Intcrnati onally Accepted Guides to Mcasurement Uncerlainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Prohahility e . Standard
FRROR SOURCES value (%) | Distributim | " | Uncertainty (%)

Incidant or forward power 3.00% Rectangulzr \5 | 1 1.733%
Reflected power 3.00% Rectangulzr \5 | 1 1.732%
Liguid conductiv ty 5.00% Rectangulzr \.'5 | 1 2887
Liguid perrutiiviy 4.00% Rectangulzr \3 | 1 2.309%
Field homogeneity 3.00% Rectangulzr & 1 1.732%
Field probe positioning 5.00% Rectangulzr \E | 1 2.837%%
Fleld probe lineanty 3.00% Rlectanguler \;5 | 1 1.732%

Page: 50
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Combined standard uncertainty 5831%

Expanded uncertainty 12.0%
95 % confidence level k=2 ’

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humi dity 15 9%

5.1 SENSITIVITY IN AIR

Qle Nl’\f‘m‘? _“i“ﬂll‘ Nnm7 ;“ I’\IF
pyis RRLE BHEGARE LR

LNULIRELY

uV/(Vim)*) |2 (WV/(V/m)™) | 3 (uV/(Vim)*
8.57 4.83 7.15

DCP dipole 1 | DCF dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 20 5]

Calibration curves ei=f{V) (i=1,2,3) allow to obtain H-field value using the formula:

E=\E +E '+ Ef

Calibration curves

1025- —=
800 =
£ "
= 800 / Dipole 1
T 400 o Dipole 2
200 / Z
1-! .
0.0 01 0.2 0.3 04 0.5 06 07
Yaoltage V)
FPage: afe
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5.2 LINEARITY

Linearity

1.00-
0.75-
0.50-
0.25-
BN e s aaS LA o B R o e s e o
0.25-
.50~
0.75-

.00,
0 50 100 150 200 250 300 350 400 458

E-Field [\//m]

Linearity Error [dB)

Linearity:l+/-1.55%% (+/-0.07dE)

53 SENSITIVITY IN LIQUID

Liguid Frequency Pettnithivity Epsilan (S/1m) ConwF

(MHz +/-

100K H=)
HLEs50 B35 4280 0&o 5H9
ELE50 235 5345 0.96 582
HL200 o0 42,47 0,96 534
BLS0O0D ano 5H.68 1.08 555
HL1800 1800 41.30 138 475
BL1&00 1200 53.27 1.51 4.94
HL1900 1900 41.09 142 2.25
BL1500 1900 54,20 1.54 5473
HLz000 2000 3972 143 481
BLZ00O0 2000 5300 1.53 495
HL2450 24510 39.05 1.77 493
BL2450 2450 52,98 1.53 509
HL2a00 2600 38.35 1.52 508
BL2A0O0 2600 51.82 2.19 522

LOWER DETECTION LIMIT: TmWkg

Paga: 719
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54 ISOTROPY

HL900 MHz
- Axial isotropy:

- Hemispheneal iselropy:

HL1300 MHz
- Axial isotropy:
- ITemispherical isotropy:

o o
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6

LIST OF EQUIPMENT

Equipment Summary Sheet

Current

Next Calibr ation

Directional Coupler

E quipment Manufacturer / q c
Tdentification No.
Description Model CHTeation X0 Calibration Date Date
Flat Phantom S atimo SN-20/08-SaM71 | oidated. Nocal - WMalidated. - Ro - cal
equired. required.
COMOSAR Test Bench|  Version 3 NA alidated. No cal alidated. Mo cal
equired. required.
Netwark Analyzer Rhndeg‘vi':hwarz SN100132 02/2013 022016
Feference Probe Satima EF 94 SN 37/08 1072014 10/2014%
Multimeter Keithley 2000 1188656 1242013 1202016
Signal Generatar Agilent E4438C MY 49070531 1242013 1202016
Armplifier Aethercomm SN 046 Characterized prlprtn Characterized prior ta
test. Mo cal required. {test. Mo cal reguired.
Fower Meter HF E44184 U538261458 1242013 1202016
Fower Sensar HPF ECP-EZBA US37181460 1242013 1202018
Narda 4216-20 01286 Characterized prior to | Characterized prior to

test. Mo cal required.

test. Mo cal required.

alidated. Mo cal

alidated. Mo cal

Wiaveguide Mega Industries OB9Y7-168-13-712 equired required.
\Waveguide Transition | Mega Industries | 089v7-158-13.701 [/ aidated. No cal alidated. No cal
equired. required.
aveguide Termination| Mega Industries OB9Y7-158-13-701 alld_ated. No cal ahd_ated. Mo cal
eguired. required.
Temper?;gfsé:'“m'd'w Cantral Camparty 11-661-8 8/2013 8/2018
Page: 99
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SID835 Dipole Calibration Certificate

= E

SATIMO

The sicrmne skdar cm
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o

SAR Reference Dipole Calibration Report

E
= Em-EE

o

Vg

Ref: ACR.240.1.14. SATUA

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R, CHINA (IPOST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 0%13 DIPOGS3S-217

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 3144
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1 his dacament prezenrts the method and pesults feom an aceredined SAR referanca dipole calibagion
performed in SATIMO USA wsing the COMOSAR st bench, All calibrution resulis are maceablz

Lo meuna] et logs inseibadions,
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1 INTRODUCTION

This document conraing a summary of the requirements set forh by the TEEE 1328, OET 63 Bulletin
Cand CEUIES 6220% standards for reference dipoles usad for SAR messurement system validaions
and the messurements that were perlonned w0 verily that the produet complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tvpe COMOSAR 835 Mz REFERENCE DIPOLE |
Manufacturer Sulima
fedoclel SI08E35
Serigl hounber BN D13 DNPOGEIE-2LT
Produel Comdilion (new & usied) wed

A vearly calibration imterval 15 recommended,

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

satmo’s COMOSAR Validation Dipoles ane built in accordanee to the [EEE 15328, OET 63 Bulletin
Cand CENTEC 62209 standards,  The product 18 designed for use with the COMOSAR test bench
only.

| & »
M E B0 R

Figure 1 - Satitie COMOSAR Falidation Dipale

Vel e mes A i D e St e A o A et O B TR e v o el A
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4 MEASUREMENT METHOD

The IEEE [328. OET &5 Bullatin © sand CRELIEC 220K siamdards provide requirements for
reference dipoles vsed for swatem validation measurements. The [odlowing mepsurements were
performed to verify thil the product complies with the fore mentioned stancands.

v Report No. SET2016-02957

4.1 RETURMN 1OSS RECLITREMENTS

The dipale used foe AR system validation measurements and checks must have s retun loss of =20
dl or Better. The retarn losz measurzment shall be performed sgainst o Tiguid filled flab phantom,
with the phantom comsueied a3 oullined in the fre mentioned siamdards,

4,2 MECHANICAL REOUTREMERTS

The TEFE Sub 1528 and CEFIEC 62209 sandacds specify the mechanical components and
dimensiores of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  [he COMOSAR fest bench employs o 7 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the reguirements sel fGorth lora 2
mm phantom shel] thickness.

5 MEASUREMENT UNCERTAINTY

All uncemainrics listed below represent an expanded uncertainty expressed nt approximately the 93%
confidence level vsing g coverage [etor alk 2, traceable o the Intemationally Accepled Guidas o
Megsurement Uncerlainiy,

5.1 RETURN LOSS
The Illowing uncertaintizs apply to the return 1oss measurement:
Frequency hand Expanded Uneertainty on Return Loss

A=A 2 0.1 dn

52 DIMENSION MEASUREMENT

Thae fllowing uneervaimizs apply @ e dimemsion messuremnents,

Length (i) Expanded Lncertainty on Length

3= 300 0.0% mm

33 MALIDATION MEASUREMEM |
The guidelines outlined in the [EEE 1528, OET &5 Bullein C, CENFLEC FNSO361 aml CETTEC

02209 spanderds were followed W00 generate  the messorement wmeerlaimly for validation

MEASUIEmEnts, —
Sean Yolume Expanded L neertainty
e 2.3 %%
[y | 20.1 %%

Fage: 311
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i CALTRRATION MEASUREMENT RESITLLTS

6] METLEN LOSS ANMD IMPMEDANCE [ HEAL LIS

Freaquency, BiHz 1
B0 B0 H WD A

Fis

Leems il SR i wlilics  C ERSS

ol .
Fregueney (M) Return Laoss (dB) Reguiremeni (d3) Impedance
LER -23.17 -2l S7.448-02i0

6.2 BETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, M-z
TE TeD TFED  BDO BMY  S40 86D BEED SO0 00D G35

[aa} 1
20- i
® !
2 |
Frequency (MHz Keturn Loss (dB) Requirement (dB) Impedance
B33 -24.50 -2 0300
63 MECHARICAL DIMENSIONS
Frequency WH: L mm hmm dmm
reguired measured required mecasurad required measwred
300 420011 %. 250011 %, .35 =1 %,
A5D 230041 %, 156,711 %. 6.35 21 %,
750 176041 %, 10,042 %, .35 z1 %.
B35 | 16LO031%. PASES FELEI Fa55 1611 %, PASE

Page: 0/
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SATIMO SAR REFTRENCE DPOLE CALIBRATION REPORT Ref AUR2ALLISEATL A

a0 TAELD 4T K Ba91%. 14 11

1350 A ErRLT 3611 %,

T RO A1, E00=1%, 16 1%,

1640 rEoelH, 4571, 3.6 %,

17560 pLA R 418-1%, 16el% |

1807 | 7204w 41721%. 3.6 £ 4,
T G602l %, | ssam 3.5 1%, -
[ 1950 G621 %, 36521 % 15 £1 %,

200 | aasaim 3751 % 3.6 £1 %,

00 | atoste EI=LH 36 £1 %,

2300 | sssaim 31621 %, 16 £1 %,

245D [ stsam 304z % 3.8 £1 %,
T a0 | sg5a1e ®E=1H | a5

3000 | arsaim. LRI 15 £1 %,

500 [ se=tm EA=IE, 35 £] %,
| a0 i Al 721 % A% 3.6 £1 %,

T YALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 63 Bulletin © and CEVIEC 02209 standards swatc that the system
validation measurements must be performed vsing o reference dipele mecting the fore mentioned
return loss and mechamical dimension regquirements, The validanon measurement must be perfommed
against o lguid Bllad al phuntom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standands, the dipole shall be positioned below the bottom of the phanwoan, with
the dipole length centered and parallel to the lenpest dimension of the flar phamtom, with the top
aurface of the dipole at the deseribed distanee from the bortom surface of the phantom,

1.1 HEAD LIQUID MEASTTREMENT

Freﬂ:':_e;nw Relative permittivity [157 Conductivity [u] 5fm
requined measurad required measured

o 45.3z3% OET LT W
450 4315 =5 % D.E? £5 %
ThO 419 5% D.E3 £5 %

&35 4155 % PASS 0.5 £5 % PASS
1] 415 &8 % D0.97 £6 %
1450 d05:=5% 123z5%
1500 404 25 % 123 £5%
1G440 -1:: 25 % 13l£5%
1750 401 =5 % 13755 %
i 1E0] 400 =5 % 1455 %
lam ADC 5% 1A3=5%
1957 40025 % 143 =5 %
-1IJDC| d00=5% 143 =5 %

Poge. 777
T vt and! s fe el Raee i Sl a8 e einion di e e anoenael AF TS TS
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SATIMDO AR REFEREXCE DIPOLE CALIBRATION REFOR] Rl ACRZAD D HLSATILA
2100 19545 % L4D45 %
200 YT o  LETiex
50 I0745% LED45 %
2500 | 3epsm LA645 %
3000 IEE45% 24AD45 K
3500 ITH45% 29L45 %

72 SARMEASUREMEMT BESULT WIITH HEAD LIQL 1Y

The IBEE Std. 1328 and CELIEC 62209 standards state that the sysem validation measurements
should produce the SAR values shown belew (for phantom thickness of 2 mm), within the
mnggrtannty for the svstem volidolion. ANl SAR wvalues ore normalived o | W foresard power, In
hrackes, the mensured SAR i= piven with the nsed inpur power.

[ Snftware CHENEAR W4
| Phuntom Hi BAMT
Proze = GM 181 EPGIEE
Ligpuid Hengl Ligguid Volueys; eps” s 42,3 sigmu : 0,92
Distaney between dipole center and Do 15,00 mm
Aren seon resolution de=Emm/dy=Emm
Lovn Soin Besolation dy=Emmydy-8mid e -Smm
Fregquenyy Y35 MHz
Inpil power R
Ligpuicd Temparaturs o a1 2C
Lab Temperal e RTER
Lab Humredily - 45 %4

Frequent
il L ESAR (/W] 10 g SAR {W/ke/ W)
required measured required me=asured
4 245 i ¥
45U 454 FRE
Tl BA3 3.03
75 055 0,572 {0 .24 £.30 (263
Wi .9 L]
1450 ) 16
15061 3ih.a Tha
16dd] 142 He
1750 164 19.3
1a00 154 0.1
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1a50 40.5 0.9
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210 43.5 Py
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13 BODY LIOUID MEASUREMENT
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5500
ShiK
SR

Ret AR 401 T4 A4 A
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405 el0 % 577 =10
482 z10% | a.00 =105

T4 SAR MEASUREMENT RESULT WITH BODY LIQLID
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_ Frequency
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§  LIST OF EQUIFMEN]

e AR 40T 14580 A

Equipment Summary Sheet
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Network Analyzer H””"Ez&ﬁ‘*hw” SN100132 0202013 022016
Calipers Carrara CALIPER-O1 1212013 1272016
Reference Probe Satimc EPG122 SN 1811 | 1012013 1072014
[ timeter Keilhlay 2000 1188556 1202013 122016
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] Tha 11 KT vaere a5 I BT Iy

SAR Reference Dipole Calibration Report

Ref: ACR.240.4.14.5ATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 0913 DIP1GY00-218

Calibrated at SATIMO US
2105 Barrett Park Dir. - Kennesaw, GA 30144

wi

I

gl | g,
AN
SA—r @:!
e Wy i
H A — R 1
o>
08/28/14
SR
This ducwineri presents the mathiod and resalis Tron an secredited SAR relerence dipole calibeabon
pertormed in SATIMO USA using the COMOSAR test bench. All calibraticn results ar: traccable
lux makpaana | |nr|r|1|."-_l__l;.-' sl
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SATIMIO

1 INTRODUCTI(N

This document contwins o summary ol the regquirements sel forih by the TEEE 1328, OET 45 Bulletin
O and CEIEC 62209 standards tor reference dipoles nsed for SAR measurament syslern validaiions
and the messurcents that were performed to werify that the product complies with the fore

mintione] slandurnds,

2 DEYICE UNDER TEST

Device Under Test

Device Type [ COMOSAK 1900 MHz REFERENCE DIFOLE
hanutacturar Satima =
Midel IBRIE

Serial Mumber - S 03 THPTEGS900-2 1%

Product Condition (new ¢ used) Lzed ]

Acyearly calibration interval is recommendedd.

3 FRODLCT DESCRIFTICN

il GEWERAL [NFORMATION

Satimo’s COMOSAR Validatien Dipules are buill in seeordance (o the TEEE 1328, OET 65 Bulletin
Cand CEVIEC 6220% standards. The product is designed for use with the COMOSAR st hench

anly,

.-'\- | .'F' ﬂ"- -
B

Tt S GG L |

B EH

I
Figure 1 — Satinn COMOSAR

Pame: 4751

T
r

K
i A o
L : R T |
HE :
el
¥ :
o -1
o B
5 Tl ‘
L- r. B . ;-L 5 i 1] L] 1
i IR T
L, | ! E R

Tl r'l_:lFi'. Dipofe

The lgsmmnent sl w0 repieaocen, coeay i Sl ar e pan, oo e v apmewal a0
- ! S, ’
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SATIMO

4 MEASLREMENT METHOL
The IEEE 1528 OCT &3 Buletin © wund CLUVIEC 62200 stundard= provide requircments o
reference dipeles used for system validation messuraments,  The ollowing messurements were
pertermmed to verify thar the product complios with the fore menrioned standarsds.

4.1 BETLURM LOSS RECUIIREMENTS

The dipole usd Toe SAR svstemn validalion measurements and checks must have o retumn loss of -20
dBoar herrer, The retum loss measarement shatl be pecformed against & liguid Hlled Dar plantom,
with the phantom conslucted ws vutlined in the fore mentioned stardards,

4.2 MECHANIK AL REQUIREMENTS

The IEEE 5, 1328 and CEIIEC 62209 standasds specily e mechanival somponents and
dimensiong of the velidation dipoles, with the dimensions freguency and phantom shell thickness
depandert, The COMOSAR test bench emplovs o 2 mm phundom shell thickness therctore the
dipetles sood for use with G COMOSAR 1esr bench cemply with the requirements set faeth for o 2
i planteas shell Chickness,

5 MEASUREMENT LANCERTAINTY

All unzertamnoics hsted belos represent an expandsd unsermainty cxpressed ar approsiniately the 953%
canlidznes level ysing a covernpe Gctor of b 20 tracesble w the Indemationally Accepted Cuides to
Ileasuremant incertainmy.

3.1 RETURK LOSS

Thie [ollowing uncerluinties apply o the retum loss measarement:

Frequency band Expunded Uncertainty on Retorn Loss
AO0-GO00MEL I (.0 dey

22 DIMENSION MEASUREMENT

The ollewing uncerluinties apply in the dimension measurcments;

| Lamgth {omim ) Lxpanded Uneertainty on Length

| 3300 0% mn

5231 MALIDATION MEASLIREMEMT

The guidelines outlined in the IEEE [528, OLT 63 Bulletin C, CENBLEC EM30361 and {ELEC
62200 atendards were follewec w0 gencrare the  measwerment  wocerlainty  for validution

[ asurenien s,
Scan Yelome Fxpanded Uncertainty
Ta 203 55
e 0.0
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el ATR 220 LT, A

6 CALIBRATION MEASUREMENT RESULTS

0.1 RETURMN LOSS AND IMPEDANCE [N [IEAD LIQLTD

requancy. Mis

i T i RS P

| Freguency {..‘Plllﬂ Reiurn Loss (d13) Hequirememﬁﬂ} o |

1880 12000 1M 1AL 18E0 150 !H!-'.-'|

Lipedanee

1490 -13.44 20

.2 RETURN TOSS AN IMIEDANCE [N BODY LIOULD

Frequaney, M-z

a0 D DEE  TERD THD 150D 1S40 TR0 THED

S

2540+ 5310

Fal

Frequency (MIls) Heturn Loss {dH]_. . Requircmcnt {d B}

Impedance

190 -27.36 B 2

0.3 MECHANICAL DIMENSIONS

1 s1ip-44jo

Frequery Miiz Lmm I i dmm
requined measJred requlred [UETTH ] required measured
Y QA0 L A 00 H 6351l 5%
451 20zl % P S B LELRIR
A 1hedZl s, 0=l Labll i
335 | 1BLOz1'% Ha b =1% 15=1%.
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£ 11k} 142,17 #1 K. ._ LEEEIN B 36+ .
1450 AR 5 ek S A6 % |
1400 Rl il%. SN.0L1 % FE=1% |
1610 Pl mislw | 1621
1750 TRIZ1I® 4l a1 Am=1%.
“am 720=1% 1.7 =l% 14218,
=kl FAO=1% FAGE 0.5 21 K, [ TE+ H
b B Lt zls 15511 5, ZbL1l A

T o TR AT T6H H,
L1006 A1 L1 A 25711 I EXE N
P o ELE SEEL%,
244l | 1.5 41 %, _?.'I.ﬂ 1R IR+ 5
2EC0 LR L0 ' IHB LI % | J6EL%
.'ﬁ;EI.'l.'I 41,5 #1 5, | RO R IG=1%

. IE00 1% L4Ll% FdE=1% [ |
P -1 [ mazm | e

7 VALIDATION MEASLREMENT

Taz ILLL 814, 1528, OFT 63 Bulletin C and CEFIBC 62309 slumlunds state that the system
yalidation measurcments must be performed using a reference dipole meeting the fore mentivned
rerurn loss and mechanica) dimension reguirernents, The validation mesuremnent must be peviormed
wpwinst a liguid filled ful phantom, with the phantem construcled as cutlined in the forne mentioned
erandards. Per the standards, the dipnle shall be positivned below the botiom of the phantom, with
the dipole lengih centered and parallel to the Jongest dimension al the Tae phantom, with the top
surface of the dipels at the deseribed distance tfom the bottom surface of the phaniem.

1 HEAT DICEN MEASUREMENT

H?:T:w Toeslative g miittisity [7,") Candustivity [a}5/m
. Teijuirad mieasured reguired migasJred
30 | anzmw 087455
L850 235 15 % B OHT 4E %
il A1.545 5% RIS
115 aLEasy o= ]
HEK] q1.5 55 % CET SR ]
1450 a0E == % T30 -5%
T nm a4 =5 % 133y |
1540 7= % 131 +5 % ' K
[ 1751 40,115 % 12718 %
1800 0745 % | Lanese
1310 200180 FAGS latih FARL
144l 0% 1405 %
200 ﬂ:.Ul'J"E_ 1.000 45 %
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Kel Al 24 1a 30L&

SATIMD
#1450 _=\-:|.H 15 % 1A% 15 %
i 18515 5 | ter=s
N0 31,745 % LED =%
2hlll 4.0 1'4-":': lhb="%
00C IR AR E ran=iw |
ELtn ATEIn R 2581=%

72

SAR MEASURENENT BRESULT WITILHEAD LIQUID

Mhe TEEE S0l 1528 and CLETRC 6220% sondards state thar the system walidation measurements
should prodduce the SAR walues shown helow [for phantom thickness of 2 mm), within the
uncertainey for the svstem valdation. Al SAR values are gomnalieed o | W forvad power, Li
brovkel the mewsured AR iz given with the usad input poawer,

Serlbwans

Pl

Prab
| Dlstanw: beweia dipole ceater aid Tguid
| Ared sean (esolunon

Zoan Sean Regslurion
Fresnercy

OPPMNSAR ¥4

puind Walues: ens’

1 41,0 siggmas 1472

100 mm

=Ry

=H=n

de=Errvds=Hmntide=5-nr

1400 L

Input powsr T i
Liguid Tempeszze 11
Lab Tamperarne 215
I nby Fiarn 15 %
i i LESARIWREAW) | 10 g SR (W)
required . rmessrad ! regquired meszures
500 285 4 1
_n' L1 .58 I 3.8
Tal 445 R
RI5 A.8F 52d
4L 1y I LAY
1450 2 1E
- 1sme EH R | lind
1640 34,2 1.4
1750 304 183
1800 384 8
AR H ] aud AT L0 dlE SLE2TLIE)
1450 alh .9
2000 Al L
100 I EERS -:.'.:-.*r_ |
4300 . 211

Fame K
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SaTIMID

Bl ATRAA04 A ST A

2280 B4 |

1500 553 oy
T aam &R 5.7

EEIH] il Ly

13 BODY LIQUIY MEASUREMENT

F“:;I'E"“ Relative perrnittity {x,) Eonductivity i) Sfm
required | measured required measurag

150 B1.9 5 % OHD 25 %

A LHIAE % 00754
_W SO LS % .44 15 5

TN R R 09625 %

B35 R 4G 007+ 5

Qi 35015 % 1-.-:-1'. %

15 BEI45 % 1 16 45 3

1450 PEEE 13045 %

L& [ 14045 %

1RO0Y 53120 1521534 |

[ LEEE 1 PASS 15215% PASE

20N G135 152453

14l LESEE-Y

2450 LTS

20 515 5% 11025 %

000 ELOE S FiciE

3300 .-_ 3% 231=3%
_."3'::'“ £0,0 0% L0210

S300 ZHE D% 5471 +10%,

5400 LIRSS 443 |'1|-~§.
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500
60 LEEES b 377 HINE
2800 | AR.2 1L % hII L0

T4 SAR MEASURCMUMT RESL LT WITIT RO LICILILY

Anflwary OPEMEAR v

Pt SM S BAMTT

IMrake: SW IR RING12Z

Liquid Mol Dicwis Vauca: eps’ 392 sigma: L3

|¥istance beoween dimele cenler weed ligquid 1Ll mm B
| A sean resalision dv=Rrmde=f i
[ Sean Reselution - P 19V V0 1] 1

b reguedny 1900 *Hz

lapurt povver 210 LHm |
ﬁ.]ui:’ Temaeralare | EHES T
"Lab Temperain: 21 ¢ -

Lok Tlaricizx 45 %
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5 LIST OF EQUIMMENT

Equipmeant Summary Shest

Tat Current_ © | Next@alibation
Ll il Nt oW s it
Maod SF 'Llém L (ﬁti_hml‘iun Tate'§ © Date =
| S Yaidated. Mo cal halidated, No cal
ZAM Phantom Sabma SMH-Z0ME-SAMT ey rﬂquirerl
COMOSAR Tesl Bench|  Mersier 3 M Vaieted Mol - Noldaters i ol
reguirzd required,
Nebwork Aralyzer | 100 2 SEWAT L snanniz 0202013 22018
Calipers Camrara CALIPER-01 122013 127016
Feferanse Probe Salimn FP&E123 k181 Rl et 12014
Multimatar Keithiley 2000 1188656 122013 12 1A
ignal (Senerator Agilent E44350 NIYAHOFGSE 122013 1212018
: . Characlanized geior to Charseterized pricr 1o
1ol Sl
Smper il ki st o calreguced. 18t N cal iagind
Fowiar Metar HF E441884 LE3aEa1 408 142013 1202016
Pt Sengon HF ECP-E284 LIEETIET460 122013 122016
o p ' - Cl'aral:l:el-'i:za:l priar o Enara-:tz-nzec'l'prlnrm
Dirgcticns] Couplar Mards 4216-20 013E5 1851 No cail required, |fost, o cal required
Ternperaturs and . i T FrmE
Hmidity Sengor Confral Company 11 HE1 & RI2042 Bianis
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e W
e SATIMO
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%ﬁ__ !E': e
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5 iaﬁ :' E-t 5 SAR Reference Dipole Calibration Report
7 nl.Ll Ve
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5 i
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i _Ij‘ Eﬁi § :
I EE . ! #
'lr & !
u; e
Jlﬁ CCIC SOUTHERN ELECTRONIC PRODUCT
p s
Can TESTING (SHENZHEN) CO., LTD
! § 1| ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
:-t-'j"i E'-'i- TOWN
;‘%ti- SHENZHEN, P.R. CHINA (POST CODE:518055)
__:'_I__'!'_iﬁ_ﬁ SATIMO COMOSAR REFERENCE DIPOLE
Fam FREQUENCY: 2450 MHZ
.'-wﬁ"':ii SERIAL NO.: SN 0913 DIP2G45(0-220
el Calibrated ai SATIMO US
ﬂ- i 2105 Barrell Park Dr. - Kennesaw, GA 30144
[ 5._;3 i
oA Ea e
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b
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SAK HEFERENCE DIPOLE CALIBRATION REPORT Il: ACR 2405 14 SATULA

SATIMIO

1 INTRODUCTION

This document containg a sunumary of the requirements set forth by the IEEE 1328, OF 1 65 Bulletin
Cand CEVIEC 62204 standards for referenee dipoles used for SAR messurement system validedons
and the measurements that were perlformed oowverily that the prodoct complies with the fore

mienlioned stangdards,

2 DEVICE UNDER TEST

Device Under Test

Device Tvpe | COMOSAR 2450 M11x REFTRENCE DIFOLE
Manutacturer | Satimo
Model | §1D2450
Serinl Nurmher SN (19i13 DIP2CL50-220

Product Condition [new / :13;‘.:]_] _ 1150 -

A yearly calibration interval is recommended

4 PRODUCT DESCRIFTION

il GENERAT INFORMATION

Satima’s COMOSAR Yalidation Dipales are built in accordaince to the IEEER 1528, OF T 65 Bulletin
Coand CELIRC 2209 standards,  The produet 18 designed for ese with the COMOSAR test bench
only,

I!—I Hl HI* -H.I,.. = ._ L.} = 'lh.¢
L R

i e

g

B L

18|

LR BB

i lii'lﬁ E :
R L L LR

Figure 1 - Satimo COMOSAR ) m'r:l'u."rrir J'Jr,JrJ.L

Porga: 4411

T povwmeny sV nui Gy repvonivese eacrd i el oe i L, witvon e wnien prnevesed oy VAT
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SAR REFERENUE UIPULE CALIBRA 110N KEFOK | Raf ACR 2106 4 5ATLLA

SATIMO

(9]

4 MEASUREMENT METHOD

The 1EEE 1528 OEL 03 Bulletin © and CELTEC 62709 siandards provide requirements Tor
reference dipoles vsed for system vabdation messurements. The fllowing measuremenls were
performed to verity fhat the product complies with the fore mentioned standands.

41 RETURM LOES RECUHREMERNTS

The dipole used for SAIR system validation measurements and checks must have a return loss of =24
d13 or better. The retuen Joss measurement shall be performed againat a Hguid flled flac phantom,
with the phamom constuctad gs oulined in the fore menlioned sanduands,

4.2 MECHANICAL EROUIREMENTS

The IEEE Sl 1338 and CEVIEC 62209 standards specify the mechanical components and
dinensions ol the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR fest beneh employs a2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR (est hench comply with the reguirements szt lorth fora 2
mm phantom shell thickness,

-] MEASUREMENT UNCERTAINTY

Al nnecrtatnties listed below represent an expanded imeermaingy expressed at approximately the 95%
confidenee level using a coverage Totor ol k2, traceable o the Internationally Accepted Guides o
Mlensurement Uneerainty,

51 RETLRM LOSS

The following uncertainties apply t the refurn loss measuremant;

Frequency band Fxpanded Uncertainty on Return Lass

SO0-GO00MT T {11 dR

5.2 DMMENSION MEASUREMENT

Tl Golluneinne uneeriainties apply Wbz dimgosion res s,

Length {nim) . Expanded Uncertainty on Length
| 3 -3 £.05 mm

53 VALIDATION MEASUREMENT
The puidelines outlined in the IEREE 1528, OFT 65 Bulletin O, CENELEC ENADEA1 snd CEVTEC

G2209 standards were  [ollowed o penerate the messurement uncerlwinly  lor validation

MeRsITEmEn|s,
Sean Volome Expanded Uncertainty
la 203%
10z 201 %
Page: 5

¥l e SR ded he reorsanged creend A o an e widhane Wi nehee apvroval of 5 TG
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6 CALIBRATION MEASUREMENT RESULTS
.l RETHEN [OSS ANTH IMPEDANCE TN HTAD TICTID
Frewuency. ki l
I35 M0 2410 AP MeN MED 500 73D Ei‘S-lfl
|
|
- 20 |
- .
Ly S i
B
$ib T
(A 1
e T e T A T T (R
Frequeney (MHz) Return Loss (0B} Reguirement (dB) Impedance
2450 =27.30 =21) §1.78+350
6.2 RETURK LOSS AND IMPEDARCE I BODY [IQLIL
Frerzsmncy, MiHr J
RN FIAE MDD RN M40 MED MAD F5DO 2R3N G
|
i |
m i
" . —
&
-
-4
Frequency (MHz) Return Loss (dB) Reguirement (diF) Impedance
2450 -27.56 -2 54304090
6.3 MECTIANICAL DIMTNSIONS
Fraquency hHz Lmim b mirm i min I
required measured required maasured requirad mipasurad
00 420221 %, 250021 . . £.A511 %
450 190.2=1%. 1667 =1 . . EAS K1 W
TEO 176.2=1 % 10000 =1 %, EAS 11 %
B 161221 M. BIE11% ALt M
Parar 6751
."l:u:r.'-::'l"l.-u' il nuy h: ":-'.'V-":.-.'.'-::'-'.'._e-c'-.','.' [T .‘é.'."_-.-"u.' [ -|||'.'.'\:'f.'.' e e apeeed of AT
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SATIMIO SAR REFPRENCE. NP F CALIRRATION REPORT Fall A3 748 12 54 T1L 8
am L EIE B33z1%. G
1451 &0.1=1%. 517:1% G
1500 Bubz1 %, SR +1 %, 1HH K
1510 rEral | awsas EL R )
1750 T T 1611 % T
180 [ maam 41751 %, IGL1E
JENK - | BHO ST %, A5 5 11 %, ERTR
195 [ sesceam IGLL%E | N
a0 7518 16H1% |
Falls A5 7 1%, ERVRS I E
B 32511 % 1611 % i
51 pRgs 304:1%, Fiss 1E% | Pass
2:;|_|;,'-_ T FRAE1 %, WmHE |
EH I 414 -'I .':ﬁ. | 25.0 £1 %, 1611 %
P 17,041 %, IEA1 %, 1511 K
L a4, 01 5, 2211 %, 611

T YALIDATION MEASUREMENT

The ITET Sl 1528, ORT 65 Bulletn C and CEFIEC 62209 stndonds stale thal the syslem
validation measurements must be pertormed vsing 2 reference dipole meerting the fors mentioned
seturn loss and mechanical dimension requirements, The validation measurement must be performed
apainst a liquid filled flar phantom, with the phantom constructed gz cutlined in the Sore mentioned
standards, Por the stndards, the dipole shall be positioned belowe the botam ol the phantsm, with
the dipole length centered and parallel 1o the longest dimension of the [Tal phantom, weath the wp
surlace ol the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIGLID MEASURBEMBEM]

Fre:':':znw Raelativa permittreity (s} Conductivity (o) 5/m
required mieasured 1 required measured
AL a4 Ma WHF Vad
43l 43,5 th A7 ke
50 PRTe 08015 %
e 415 ta WL Ve R
aog 41545 % D97 R
4.l ALLL 45 % 12045 %
] 1800 a4 14 123 15%
1640 a0z 15 % 1.3115%
1750 40115 % LIAT15%
LBI0 A0.0015 % LAD15 %
1900 A0.015 % LADIE %
1850 40,0015 % LAD1S %
2050 A0,0 15 3 LADS ¥
Paprey T

Tz cenmend shent aud b e ernep R R er by et wiltat e eeilen el o' 5400
- ' ' e oL e | A . '
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2103 ELE e ] 14545 %

230 =5 LET45%

2] 1696 Pags 18045% gy

260 ELROE B 19615 % |
ETs i -n 740454

4500 1085 201 455 |

1.2 AR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEE Sud. 1328 and CELTEC 62209 standards siate that the system validation measurcments
should prodoce the SAR values shown belowe (Tor phantom thickness of 2 mm), wathin the
uncerlainly for the system validation. Al SALR values are nommalized 1w 1 W [orward power. Tn
hracker. the measured SAIR is given with the used input power.

snflwire CPEMSAR W4

Fharntom AN 2019 SAMT |
Prahe SN IR ERGL2R

| i|.|ui:f Head [.iquid WValues: eps’ - 3900 sigrea s 1,77

100 s
dx=fmm:dv=Rimin
du=Rimmdy=Rimide=5mm
2450 MH =

[higtanes batween dipole center and liguid
Arad sen resalution

Ao Scan Reaolurion

Fregqueiey

Titgi [rwer | 20 £Bm
Liguid Temperature [ 21°C
Lal: Temperatare b g, o4
Lab Hurmidiny 135 %4
m:‘ﬂ":’:":"' 1 5 SAR [W/kg/W] 10 g SAR (W kg W]
reguired . measured [ redquiired measered
300 .85 1494
440 458 1.0i
fal 1.4% St
B3t 86 | [ s:2
500 109 | sae [
1450 14 ' ' 16 [
1520 05 165
1640 3d.2 154
1750 364 193
1560 354 20l
10 nT 20.5
1950 A0.5 0.0
20a0 413 221
2100 36 Pk
2300 A8.7 233
Py B}

AR T

PNMRRT F ¥ e noear g A T
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ligl AR 24006, 14 54TU.A

2450 524 53.60(5.35) Fe| 23.77 (238
) 2600 553 246

3000 B3d 5.7

3500 E7.1 EE

O—=r

T v ni Al nnn B8 repveniaond. dacep

— i T u 210 167 o 4
Lixm
7.3 BODY LIGQUID MEASUBREMENT
Fre::znw Relativa permittivity (e} Conductivity (o) 5/m
feguiired miedastired tequired mbd:-ur\ed_
A0 Fle1s % QAN TS %
HH) REE 15K 042 15 % ]
4351 LETIG Y £.0415%
75 RR515% (L9615 %
R g AT 15N |
W) 56.0015 % L0545 %
LA ] U IR 106G 5%
1454 k.0 15K L1015 %
EL) ERELS% Lapisx
180K} 53345% 15215%
RLLT 533 35% L3245 %
K} 539 45 % lai45% |
21 53.2 15 % 16245%
2450 5Z.T45% nrEs LS 45 % PAZE
20LK} SZE45% 21635%
L SZOS % 271K
35000 517145% 13L45%
S UK 4010 % 530:10%
5306} 489 :-10% 3A2=z10%
SR} wIol0% | e
Peega: B0
Ml e i e ke e anien praread ol AT
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430 £10% SES£l0E

Bl ACR.240E 14.5ATL A

13510k | SF7EIDR

SE00

432 +10 % | B.00E10%

T4 SARMEASUREMENT RESULT WITH BODY LIOUID

R
[ Phirtom
| I"I'\d‘-!r
| |E..I|.-| u

betwesn dipole center and liquid
resnlilivn
.-'fc;.n-l ..‘1'-..:|r| Hesslutinn
[ Frequency
|I'IEII| r-lu.rr_
_Ii|:||_| '_||' ‘srperline
Ll:- Tempentiuse
I_.ah Hunmidily

COMEMSAR VA

SR SAMTI
SR EPGE22

Body Liquid Values: eps’
100 mm
dx=8rmdy=8mrm
du=8rmm/dy=8ndz=2mm
2450 MHz

20 dHin

210

2170

45 %

550 sigma 193

i 12 5AR (W kgAY 10 & SAR Wik
measured measured
24540 52 B4 (5 A7) 2173237

[FIFEET B

T ]

S B 5
L
o ﬂ{I;ﬁrﬁ. d
(7] oc}
EE O
W -‘—I—---— —
;bm' \‘I ! I a1
joo ,
=
L | B M |
F T T T B TR S N
Z2hrml

P 1

T afusmen sl e e eproaiced, Torey w i o ey wano G weiee cpgeave ST
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8 LIST OF EQUIPMENT

SARREFERENCE DIPOLE CALIBRAT N LEMIH ]

Equipment

Summary Sheet

Raf: ACR240.4 HLAATILA

%‘. ||:J|1cnﬁ | % Cirrent [ | Next Eﬂllhmt'n
aription ¥ 5 L‘uﬂrﬂtﬁq{[ﬁw | & Ditesi B
! Walideted. Mo cal halidzted Mo cal
5 Co _30/09-
S5AM Phzntom Saime SH-20009-5AMT required. requined.
Walidated. Mo cal Walidatad. Mo cal
COMOSAR Test Banch Marsion 3 . MA required required
Network Analyzer o SIS aNt00132 0202013 0272018
Calipars Carrera CALIPER-O01 1202013 122016
Refererce Probe Sefimo EPE122 5N 1811 | 102013 102014
Muft meter Keithlay 2000 11B8E5E 12412013 122016
|
Signal Ganerator | Agitert E44300C MY 480705461 1212013 122018
| e
) . | Craractenzed prior to|Gharasterized prior o
Ampimer AglRercomm SH C46 !teat. Mo cal raquired. |fest Mo cal required
Power Metar HF E44184 US332614E8 122013 122018
FPower Sensar HP ECF-EZEA US3T161460 1212013 1272016
s S Py {Craracterized prior to | Characterizad priar to
Directional Sauplar Marda 4216-20 01386 est, Mo cal required. |8t No cal required
Temparatura and :
iy | - 2012
Humidity Sensar | Contral Company 16619 820 2015
s {0
Vhas Ao shal ave e rocrpaleed, s _I'm'.: BRI R T I P T |""o wrniEn oo o S T
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r03, if dipoles are verified in return loss(<-20dB, within 20% of
prior calibration),and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Head 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2015.08.26 -22.96 4.95 57.88 0.48

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 835MHz

Trel dE Mag 10dB/ Ref0dE Cal 1 Tred Smith Ref1U  Cal 1

211 I | s

10—

Chi  Start 735MHz Pur 0 dBm Stop 935 MHz Ch1 Start 735 MHz Bur 0dEm Stop 935 Mtz
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2015.08.26 -24.60 -2.28 55.06 0.06

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Tred dBMag 10dB/ RefOdE  Cal Trcl Smith Ref1l Cal 1
s11 an \
=1
— /".
10 = ;.-'
i
f
- -20 |'l
Il ]
L \.\.
|sr e _
Chi Start 735 MHz Pwr 0dBm Stop 935 MHz
1/12003, 5:30 AM
Ch1 Start 735 MHz Fr 0 dBm Stop 935 MHz

1172003, 5:28 AM

CCIC-SET/T-I (00)

Page 106 of 110




)

CIcC
v Report No. SET2016-02957

Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -1.74 55.33 -0.07

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1900MHz

§> £
Tret dE Mag 10dB/ Ref0dB  Cal 1 Tret Smith Ref1U  Cal 1
511 s11 ]
-60
Ch1 Start 1.8 GHz Pwr 0 dBm Stop 2GHz Ch1 Start 1.8 GHz Pwr 0 dEm Stop 2GHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2015.08.26 -26.94 10.15 51.18 -0.52

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

1172003, 1:53 AM

Body 1900MHz
®
Tred dBMag 10dB/ Ref0dE  Cal A el ST 1
st s11 = { =
. el P i
I 3 - L
\// o —
L / Vel /k [
/ o \'\ N
/ f/ \\/ /i
: L L
| (o ,In: [05 ,J: %
! e A
| l ]‘. ll'\ \\ sl LA
Vo A\ ALY
4 A }// » | 54
\ NN s 7
I Y -
N,
&) {“ e 7( s
\\“K\_\___\_ I ?
- il ul ) - | Tewaghn G ke

CCIC-SET/T-I (00)

Page 108 of 110




)

CIC
v Report No. SET2016-02957
Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2015.08.26 -27.09 9.90 50.99 -0.71

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2450MHz
A ®
R Tred Smith Refill Ca 1
Trc dE Mag 10dB/ Ref0dE Cal 1
s
-40
GHz
Ch1  Start 235 GHz Pwr 0 dBm Stop 255 GHz
112003, 1:02 A
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2015.08.26 -27.30 6.17 55.11 0.81

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
® ®
Trel dBMag 10dE/ RefOdE  Cal 1 Tred Smith Ref1U  Cal 1
i s1
—1
=
-20= — —
-60-
-7
Ch1  Start 235 GHz Pwr 0 dBm Stop 2.55 GHz Chl  Start 235 GHz Pwr 0 dBm Stop 255 GHz
TH2003:102:RM 11172003, 1:03 AW
End of the Report
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