N

HUAWEI

:i ’}Z
gf//l—/:\\\ S
AN TESTING
VIR No. L0310

® A

|ACCREDITED]
TESTING CERT #2174.01

FCC SAR Compliance Test Report

Project Name:

cdma2000 Digital Mobile Phone

HUAWE| M868, M868

Model
FCC ID . QISH868C
Report No SYBH(Z-SAR)008052013-2
A(ﬁ\)/IF;Fr{\gg;/eE)D CHECKED PREPARED
BY Ls‘u v (37 2ot
DATE 2013-06-05 2013-06-05 2013-06-05

The test results of this test report relate exclusively to the item(s) tested , The HUAWEI does not
assume responsibility for any conclusions and generalisations drawn from the test results with
regard to other specimens or samples of the type of the equipment represented by the test item.
The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written approval of HUAWEI.

Reliability Laboratory of Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, P.R.C
Tel: +86 755 28780808 Fax: +86 755 89652518



.

HUAWE  Report No.: SYBH(Z-SAR)008052013-2 FCC ID:QISH868C

1

3

4

5

Table of Contents

1=t ol = 1N [l (o] a =V iTo] o WP 4
11 StatemMeNt OFf COMPIBINCE .......coiiii bbbttt b et sb ettt b bbb bt 4
1.2 R EXPOSUIE TIMIES....eiuiitiiitiiti ettt bbb bbbt bbbt bbbt bbbt bbb bbb 4
13 EUT DESCIIPTION ...ttt ettt kbbb bkt b bbb bbb bbbt bbbt bbbt b e bbbt 5

131 GENETAI DESCIIPTION ...ttt ettt bbbt b bbb bbb e e bt b b e bt e b b e bt e b b e bt b b e st bbbt b n e 6
R =TS ST o 1Yo Tor= (o] 1) SR 7
15 TS o[ To TR E= L Lo = 1] 7SS 7
1.6 PaY o] o] [Tor= T A=Y o To I LY/ F= T 10 7= Uox (1 (- SRS 7
1.7 FaY o] o] [Tor= 1 4o 0 I o 1= - Y1 SRS 7
1.8 AMDIENT CONAILION ....ciiiiiiie ettt e e bttt et e et e e b e e be e e b e st e ebesbe st enesbe b er et b ene 7

SAR MEASUIEBIMENT SYSTBIM ...ttt e st e st e e s s bt e sa b e e s R bt e s ab e e s s beesabeeasbeesabeesnbeesnbeesnbeennbeean 8
2.1 SAR MEASUIEIMENT SEE-UD ....iiiuiiieitiitiit it b et r bt s b b ekt e e e e n bt sb e eb e s beene e e n e renre s 8
2.2 QICEES A =T 171 €0 o1 g ToT o USSR 9
2.3 Data Acquisition EIeCtroNiCS A@SCHPLION .......oviiiiiiiitee ettt bbb 9
2.4 PrOBE GESCIIPLION ..ottt b bbb bbbt bbbt bbbt bbb bbb e b st bbb e 10
2.5 PREANTOM AESCIIPTION ...ttt bbbt bbbt bbbt b bbbt bbbt b e bbbt bbb e 11
2.6 (D LoAV (ot Te] [0 [T ale [T 1] 4[] o SRR SRPR 11
2.7 =TS A =T 01T =T L 0 OSSPSR 12

SAR MEASUIEMENT PrOCEAUIE .....ccuiiiiiiite ittt ettt bbbt b b sb e bt s bt e b b e e et et eb e st e b e ebe e e e b e nbenbe s 13
3.1 S Yor= T oL o 1T o T o] o To=To L1 | = OSSPSR 13
3.2 Spatial Peak SAR EVAIUALION ........ccuiiiiic et te e te e ne e e s e s reesteeste e teeteaneennees 14
3.3 Data Storage and EVAIUBLION. ..........coiiiiiie bbbttt b bbbt b et 15

SyStem VErifiCAtiON PrOCEUUIE..........cviiiiiii ettt h bbbt bbbt b bbb bt b e 17
4.1 LILESIST U LIV €11 ToT= o o ST SUTTN 17
4.2 SYSEEIM CRECK ...ttt bbb bbb s bbbt bbbt e bbb e bt bbb e b 19
4.3 SYSEEM CRECK PIOCEAUIE .......oviiiiiii bbb bbb bbbt b bbbt nbe e 20

Measurement Uncertainty EVAIUALION ............ccooiiiiiii ittt e e te e te s ae e e sreenneenreenes 21
5.1 Measurement uncertainty evaluation for SAR St ... 21
5.2 Measurement uncertainty evaluation for System CheCK...........cccoviiiiiiccice e 22

YA =TS A @da T [V = L1 o PSS PTSPRPR 23
6.1 CDMA TSt CONFIQUIALION .....c.veiiieiice ettt e e st e st e s te e ste e beenbeenbeesbesseesteeste e reetensneaneas 23

6.1.1 (OB N I DT o = OSSR 23

6.1.2 CDMA EV-DO DEVICES ...c.etitiiieeueeieeienie st stesteateeseaseesaesaesseseessesseaseeseessessessessesseaseasesssessessessessessesesssessessessessens 24
6.2 WIFI T@SE CONFIGUIALION ... .ottt b e bbb e s bbb b e bt bbbt bbbt et 24

SAR MEASUIEMENT RESUILS ......ouiiiieiieiieiee ettt et st et et e st e se et e e saesbesbeaseeseeneeeesaeseenreaneeneensnneeneens 25
7.1 CoNAUCLED POWET MEASUIEIMENTS ......itiiiititesietite ettt sttt ettt b stk b et b b e ek b e st e bt be e ebe st b e b et e 25

7.1.1 Conducted power measurements CDMA BCO ..ot 25

7.1.2 Conducted power measurements CDMA BCL ..ottt ae e 26

7.1.3 Conducted power measurements WIFI&BT ..........ccoi ittt ae e 27
7.2 SAR MEASUIEMENT RESUIL........eiiiii ittt b b bbb e e et e s b e bt e bt et e e e eneenaenbe b e 28

7.2.1 SAR measurement Result Of CDMA BCO .......ouiiiiiie ettt sr ettt se et see 28

7.2.2 SAR measurement Result Of CDMA BCL ...ttt se bbb sn e sbe e 31

7.2.3 SAR measuremMent RESUIL Of WIFi.........ciiviiiiiiiice et nee e e 34
7.3 Multiple TranSmMiItter EVAIUALION ..........ccooiiiiieiiee ettt bbbt aneneenes 35

7.3.1 Stand-alone SAR tESt @XCIUSION .......ccuiiiiiii ettt e et e tesaeste s e eneeseeneenreneeas 36

7.3.2 Simultaneous TransmiSSION POSSIDIIILIES ........ccveiiiiiiiiirsire e nee s 37

7.3.3 SAR SUMMALION SCENAIIO .. .vtiiuieiieieesese st steeeete e ste e s e te e eseeeeeestestestesseaseeseeseeseessestesseaseesesnseseensessessens 37

APPENIX A. SYSIEM CRECK PIOLS ...ttt bbbttt b e b bbbt bt et e et b e 40

Appendix B. SAR MeEASUIEMENT PIOLS ..ottt bttt e et bt st e et be e e e b e b sbeneas 40

Appendix C. Calibration CertifICALE ........ ...ttt e e bbbt b e et e bbb e 40

AppendixX D. PROtO OCUMENTATION ........cc.iiiiieiieiie ettt bttt b bbb bt bt s e et e b sb et e sbeeb e et e b e naesbeneas 40

2013-06-05 Page 2 of 40



.

HUAWE|

Report No.: SYBH(Z-SAR)008052013-2

FCC ID:QISH868C

N n Modified History n n

REV. DESCRIPTION ISSUED DATE REMARK
Rev.1.0 Initial Test Report Release 2013-05-29 GongZhong
Rev.11 tL)Jga))((j:lyateTable 6: 1g SAR target values for 1900 head and 2013-06-05 Gong Zhong

2013-06-05 Page 3 of 40




.

HUAWE  Report No.: SYBH(Z-SAR)008052013-2 FCC ID:QISH868C

1 General Information

1.1 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for HUAWEI M868, M868
are as below Table 1.

Band Position* MAX Reported SAR;4 (W/kg)
Head 1.251
Cllgj %A Body Worn(15mm) 1.175
Hotspot(10mm) 0.930
Head 1.295
Cllaj é/llA Body Worn(15mm) 0.729
Hotspot(10mm) 0.869
Head 0.070
WiFi Body Worn(15mm) 0.125
Hotspot(10mm) 0.210

The highest simultaneous SAR is 1.481W/kg per KDB690783 D01

Table 1:Summary of test result

Note: *For body worn operation, this device has been tested and meets FCC RF exposure guidelines
when used with any accessory that contains no metal and that positions the handset a minimum of 15
mm from the body. Use of other accessories may not ensure compliance with FCC RF exposure
guidelines.

The device is in compliance with Specific Absorption Rat€® SAR™ for general population/uncontraolled
exposure limits of 1.6 W/Kg as averaged over any 1 g tissue according to the FCC rule §2.1093, the
ANSI/IEEE C95.1:1992, the NCRP Report Number 86 for uncontrolled environment, according to the
Industry Canada Radio Standards Specification RSS-102 for General Population/Uncontrolled exposure,
and had been tested in accordance with the measurement methods and procedures specified in IEEE
Std 1528-2003 & IEEE Std 1528a-2005 and FCC OET Bulletin 65 Supplement C Edition 01-01.

1.2 RF exposure limits

Human Exposure Uncontrolled Environment Controlled Environment
General Population Occupational
Spatial Peak SAR*
(Brain/Body/Arms/Legs) 1.60 mWig 8.00 mw/g
Spatial Average SAR**
(Whole Body) 0.08 mW/g 0.40 mW/g
SIPEEY PEEL Sl 4.00 mW/g 20.00 mW/g

(Hands/Feet/Ankle/Wrist)

Table 2: RF exposure limits

The limit applied in this test report is shown in bold letters

Notes:

* The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time

** The Spatial Average value of the SAR averaged over the whole body.

Frx The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of individuals
who have no knowledge or control of their exposure.

Controlled Environments are defined as locations where there is exposure that may be incurred
by persons who are aware of the potential for exposure, (i.e. as a result of employment or
occupation.
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1.3 EUT Description

Device Information'

DUT Name: cdma2000 Digital Mobile Phone
Type Identification: HUAWEI M868, M868

FCC ID: QISH868C

SN No.: V3L01A92B0800091

Device Type : portable device

Device Phase:

Identical Prototype

Exposure Category:

uncontrolled environment / general population

Hardware Version :

HC1H868CM

Software Version : M868V100R001C00B961
Antenna Type : internal antenna
Others Accessories Headset

Device Operating Configurations:

Supporting Mode(s)

CDMA BCO/BC1, WiFi (tested), BT

Test Modulation QPSK
Band TXx (MHz) Rx (MHZz)
CDMA BCO 824-849 869-894
Operating Frequency Range(s) CDMA BC1 1850-1910 1930-1990
WiFi 2412-2462 2412-2462
Bluetooth 2402-2480 2402-2480

Power Class:

Tested with power control all up (CDMA BCO)

Tested with power control all up (CDMA BC1)

Test Channels (low-mid-high):

1013-384-777 (CDMA BCO0)

1175-600-25 (CDMA BC1)

1-6-11 (WiFi 2450)

Table 3:Device information and operating configuration

2013-06-05
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1.3.1 General Description

cdma2000 Digital Mobile Phone- HUAWEI M868, M868 is subscriber equipment in the CDMA/EVDO
system. The frequency band is US Cellular and N. American PCS, Their band test data included in this
report. The Mobile Phone implements such functions as RF signal receiving/transmitting, CDMA2000 1x

and 1XEV-DO protocol processing, voice, MMS service, GPS, AGPS and WIFI etc. Externally it provides

micro SD card interface, earphone port (to provide voice service). It also provides Bluetooth module to
synchronize data between a PC and the phone, or to use the built-in modem of the phone to access the
Internet with a PC, or to exchange data with other Bluetooth devices.

Battery
Name Manufacture Serials number Description
_ Battery Model: HB4W1H
Rechargeable ;"ejg‘:‘fo'logies 1#: MAIC903XXXX0001 | Rated capacity: 1750mAn
Li-ion Co., Ltd. 2#. MPCCA13919100157 Nominal Voltage: +3.7V
Charging Voltage: +4.2V

2013-06-05
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1.4 Test specification(s)

ANSI Std C95.1-1992

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

IEEE Std 1528-2003

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

IEEE Std 1528a-2005

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

Amendment 1: CAD File for Human Head Model (SAM Phantom)

OET Bulletin No. 65,
Supplement C Edition
01-017 2001

Evaluating Compliance with FCC Guidelines for Human Exposure to
Radiofrequency Electromagnetic Fields---Additional Information for
Evaluating Compliance of Mobile and Portable Devices with FCC Limits
for Human Exposure to Radiofrequency Emissions

RSS-102

Radio Frequency Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands (Issue 4 of March 2010)

KDB941225 D01

SAR test for 3G devices v02

KDB941225 D06

Hot Spot SAR v01

KDB248227 D01

SAR meas for 802.11 a/b/g v01r02

KDB447498 D01

General RF Exposure Guidance v05

KDB648474 D04

SAR Handsets Multi Xmiter and Ant vO1

KDB865664 D01

SAR measurement 100 MHz to 6 GHz v01

KDB865664 D02

SAR Reporting vO1

1.5 Testing laboratory

Test Site The Reliability Laboratory of Huawei Technologies Co., Ltd.

Test Location

Zone K3,Huawei Industrial Base, Bantian Industry Area, Longgang District,
Shenzhen, Guangdong, China

Telephone +86 755 28780808

Fax +86 755 89652518

State of
accreditation

The Test laboratory (area of testing) is accredited according to ISO/IEC 17025.
CNAS Registration number: L0310
A2LA TESTING CERT #2174.01

1.6 Applicant and Manufacturer

Company Name

HUAWEI TECHNOLOGIES CO., LTD

Address

Administration Building, Headquarters of Huawei Technologies Co., Ltd.,
Bantian, Longgang District, Shenzhen, 518129, P.R.C

1.7 Application details

Start Date of test 2013-05-18
End Date of test 2013-05-25
1.8 Ambient Condition

Ambient temperature | 20°C T 24°C

Relative Humidity

30% T 70%

2013-06-05
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2 SAR Measurement System

2.1 SAR Measurement Set-up
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The DASY5 system for performing compliance tests consists of the following items:

l

= —a _—_a _—_a _a _a

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm
extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is
battery powered with standard or rechargeable batteries. The signal is optically transmitted to the
EOC.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric
signal of the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and handles safety operation. A
computer operating Windows XP.

DASY5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.
The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System check dipoles allowing to validate the proper functioning of the system.
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2.2 Test environment

The DASY4 measurement system is placed at the head end of a room with dimensions:

5 x 2.5 x 3 m3, the SAM phantom is placed in a distance of 75 cm from the side walls and 1.1m from the
rear wall. Above the test system a 1.5 x 1.5 m2 array of pyramid absorbers is installed to reduce
reflections from the ceiling.

Picture 1 of the photo documentation shows a complete view of the test environment.

The system allows the measurement of SAR values larger than 0.005 mWw/g.

2.3 Data Acquisition Electronics description

The data acquisition electronics (DAE) consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converte and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished through an
optical downlink for data and status information, as well as an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways
probe contacts. They are used for mechanical surface detection and probe collision detection.

DAE4
Input Impedance 200MOhm
The Inputs symmetrical and floating

Common mode rejection | above 80 dB

2013-06-05 Page 9 of 40
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2.4 Probe description

These probes are specially designed and calibrated for use in liquids with high permittivities. They
should not be used in air, since the spherical isotropy in air is poor (2 dB). The dosimetric probes have
special calibrations in various liquids at different frequencies.

Isotropic E-Field Probe ES3DV3 for Dosimetric Measurements

Symmetrical design with triangular core
Interleaved sensors

Construction Built-in shielding against static charges
PEEK enclosure material (resistant to organic
solvents, e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available.
Frequency (130H|;/;Hz to 4 GHz; Linearity: + 0.2 dB (30 MHz to 4
+ 0.2 dB in HSL (rotation around probe axis)
Directivity + 0.3 dB in tissue material (rotation normal to

probe axis)

Dynamic range

5 uW/g to > 100 mW/g; Linearity: + 0.2 dB

Overall length: 337 mm (Tip: 20 mm)

Dimensions Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm
General dosimetry up to 4 GHz

Application Dosimetry in strong gradient fields

Compliance tests of mobile phones

Isotropic E-Field Probe EX3DV4 for Dosimetric Measurements

Symmetrical design with triangular core
Built-in shielding against static charges

Construction PEEK enclosure material (resistant to organic
solvents, e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available.
10 MHz to >6 GHz; Linearity: = 0.2 dB (30 MHz to
Frequency 6 GHz)
+ 0.3 dB in HSL (rotation around probe axis)
Directivity + 0.5 dB in tissue material (rotation normal to

probe axis)

Dynamic range

10 uW/g to > 100 mW/g;
Linearity: + 0.2 dB(noise:typically<1uw/qg)

Dimensions

Overall length: 337 mm (Tip:20 mm)

Tip diameter:2.5 mm (Body:12 mm)

Typical distance from probe tip to dipole centers:
Imm

Application

High precision dosimetric measurements in any
exposure scenario(e.g.,very strong gradient fields).
Only probe which enables compliance testing for
frequencies up to 6 GHz with precision of better
30%

2013-06-05
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