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SAR -- TEST REPORT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test Result Positive 
 
The test report merely corresponds to the test sample. 
It is not permitted to copy extracts of these test result without the written permission of the test laboratory. 

  

Test Report No. : LCS1611242733E November 24, 2016 
Date of issue 

Type / Model......................... : CDT-901 
   
EUT....................................... : 3G USB MODEM 
   
Applicant.............................. : Shenzhen Cenray Technology Co., LTD 
Address.................................. : Room 507, Huashenghui Business Building, Jinhai Road, 

Xixiang Street, Bao’an, Shenzhen, Guangdong, China 
Telephone.............................. : 0755-29558619 
Fax......................................... : 0755-29558619-808 
   
Manufacturer....................... : Shenzhen Cenray Technology Co., LTD 
Address.................................. : Room 507, Huashenghui Business Building, Jinhai Road, 

Xixiang Street, Bao’an, Shenzhen, Guangdong, China 
Telephone.............................. : 0755-29558619 
Fax......................................... : 0755-29558619-808 
   
Factory.................................. : Shenzhen Cenray Technology Co., LTD 
Address.................................. : Room 507, Huashenghui Business Building, Jinhai Road, 

Xixiang Street, Bao’an, Shenzhen, Guangdong, China 
Telephone.............................. : 0755-29558619 
Fax......................................... : 0755-29558619-808 
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1. TEST STANDARDS AND TEST DESCRIPTION 
1.1. Test Standards 
IEEE Std C95.1, 2005: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 
Electromagnetic Fields, 3 KHz to 300 GHz.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. 
IEEE Std 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. 
FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices 
KDB447498 D01 General RF Exposure Guidance v06 : Mobile and Portable Device RF Exposure Procedures 
and Equipment Authorization Policies 
KDB447498 D02 SAR Procedures for Dongle Xmtr v02r01: SAR Measurement Procedures For USB Dongle 
Transmitters. 
KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 :SAR Measurement Requirements for 100 MHz 
to 6 GHz 
KDB865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and Documentation 
Considerations 
KDB941225 D01 3G SAR Procedures v03r01: 3G SAR MEAUREMENT PROCEDURES 

1.2. Test Description 
The EUT battery must be fully charged and checked periodically during the test to ascertain uniform power . 
And Test device is identical prototype. 
 

1.3. General Remarks 
Date of receipt of test sample : November 10, 2016 
   
Testing commenced on : November 22, 2016 
   
Testing concluded on : November 23, 2016 

 

1.4. Product Description 
TheShenzhen Cenray Technology Co., LTD’s Model:CDT-901or the “EUT” as referred to in this report; more 
general information as follows,for more details, refer to the user’s manual of the EUT. 
 
General Description 
Product Name: 3G USB MODEM 
Trade Mark: N/A 
Model/Type reference: CDT-901 
Listed Model(s): / 
Modulation Type: GMSK for GSM/GPRS and 8PSK for EGPRS;QPSK for WCDMA 
Device category: Portable Device 
Exposure category: General population/uncontrolled environment 
EUT Type: Production Unit 
Hardware Version WFS300_V1.1 
Software Version: MSM6290_V1.00 
Power supply: DC 5.0V, 1.0A 
Hotspot: Not Supported 
The EUT is 3G USB MODEM. the 3G USB MODEM is intended for Multimedia Message Service (MMS) 

transmission. It is equipped with GPRS/EDGE class 12 for GSM850, PCS1900, WCDMA Band II and Band V. 
For more information see the following datasheet 
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Technical Characteristics 
GSM 
Support Networks GSM, GPRS, EGPRS 
Support Band GSM850, PCS1900 
Frequency GSM850: 824.2~848.8MHz 

GSM1900: 1850.2~1909.8MHz 
Power Class: GSM850:Power Class 4 

PCS1900:Power Class 1 
Modulation Type: GMSK for GSM/GPRS, 8-PSK(EGPRS) 
Antenna Type PIFA Antenna, 0.7dBi(max.) For GSM 850; 3.0dBi(max.) For PCS 1900 
GSM Release Version R99 
GPRS Multislot Class 12 
EGPRS Multislot Class 12 
DTM Mode Not Supported 
UMTS 
Support Networks WCDMA RMC12.2K,HSDPA,HSUPA 
Operation Band: WCDMA Band II,Band V 
FrequencyRange WCDMA Band II: 1852.4~1907.6MHz 

WCDMA Band V: 826.4~846.6MHz 
Modulation Type: QPSK for WCDMA/HSUPA/HSDPA 
Power Class: Class 3 
WCDMA Release Version: R99 
HSDPA Release Version: R10 
HSUPA Release Version: R6 
DC-HSUPA Release Version: Not Supported 
Antenna Type PIFA Antenna, 3.0dBi(max.) For WCDMA Band II 

0.7dBi(max.) For WCDMA Band V 
 

1.5. Statement of Compliance 
The maximum of results of SAR found during testing forCDT-901are follows: 
 
<Highest Reported standalone SAR Summary> 

Classment 
Class 

Frequency 
Band 

Body-worn 
(Report 1g SAR(W/Kg) 

PCB 

GSM 850 0.985 
GSM1900 0.575  

WCDMA Band V 1.115 
WCDMA Band II 0.800 

 
This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled 
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and had 
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013. 
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2. TEST ENVIRONMENT 
2.1. Test Facility 
The test facility is recognized, certified, or accredited by the following organizations: 

Site Description   
EMC Lab. : CNAS Registration Number. is L4595. 

FCC Registration Number. is 899208. 
Industry Canada Registration Number. is 9642A-1. 
VCCI Registration Number. is C-4260 and R-3804. 
ESMD Registration Number. is ARCB0108. 
UL Registration Number. is 100571-492. 
TUV SUD Registration Number. is SCN1081. 
TUV RH Registration Number.  is UA 50296516-001. 

 

2.2. Environmental conditions 
 
During the measurement the environmental conditions were within the listed ranges: 
 

Temperature: 18-25 ° C 
  
Humidity: 40-65 % 
  
Atmospheric pressure: 950-1050mbar 

 

2.3. SAR Limits 
FCC Limit (1g Tissue) 

EXPOSURE LIMITS 
SAR (W/kg) 

(General Population / 
Uncontrolled Exposure 

Environment) 

(Occupational / 
Controlled Exposure 

Environment) 
Spatial Average(averaged over the 
whole body) 0.08 0.4 

Spatial Peak(averaged over any 1 g of 
tissue) 1.6 8.0 

Spatial Peak(hands/wrists/ 
feet/anklesaveraged over 10 g) 4.0 20.0 

 
Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who 
have no knowledge or control of their exposure. 
Occupational/Controlled Environments are defined as locations where there is exposure that may be incurred by 
people who are aware of the potential for exposure (i.e. as a result of employment or occupation). 
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2.4. Equipments Used during the Test 

Test Equipment Manufacturer Type/Model Serial Number
Calibration 

Calibration 
Date 

Calibration 
Due 

PC Lenovo G5005 MY42081102 N/A  N/A  
Signal Generator Angilent E4438C MY42081396 09/25/2016 09/24/2017

Multimeter  Keithley  MiltiMeter 
2000  4059164 10/01/2016 09/30/2017

S-parameter Network 
Analyzer Agilent  8753ES  US38432944 09/25/2016 09/24/2017

Wireless 
Communication 

Test Set 
R & S  CMU200  105988 09/25/2016 09/24/2017

Power Meter R & S NRVS 100469 09/25/2016 09/24/2017
Power Sensor R & S NRV-Z51 100458 09/25/2016 09/24/2017
Power Sensor R & S NRV-Z32 10057 09/25/2016 09/24/2017

E-Field PROBE SATIMO SSE2 SN 45/15 
EPGO281 12/10/2015 12/09/2016

DIPOLE 835 SATIMO SID 835 SN 07/14 DIP 
0G835-303 10/01/2015 09/30/2018

DIPOLE 1900 SATIMO SID 1900 SN 30/14 DIP 
1G900-333 10/01/2015 09/30/2018

COMOSAR OPEN 
Coaxial Probe SATIMO OCPG 68 SN 40/14 

OCPG68 10/01/2016 09/30/2017

Communication 
Antenna SATIMO ANTA57 SN 39/14 

ANTA57 10/01/2016 09/30/2017

Mobile Phone 
POSITIONING 

DEVICE 
SATIMO MSH98 SN 40/14 

MSH98 N/A N/A 

DUMMY PROBE SATIMO DP60 SN 03/14 
DP60 N/A  N/A  

SAM PHANTOM SATIMO SAM117 SN 40/14 
SAM117 N/A  N/A  

6 AXIS ROBOT KUKA KR6-R900 501217 N/A  N/A  
High Power Solid 

State Amplifier 
(80MHz~1000MHz) 

Instruments for 
Industry  CMC150  M631-0627 09/25/2016 09/24/2017

Medium Power Solid 
State Amplifier 
(0.8~4.2GHz) 

Instruments for 
Industry  S41-25  M629-0539 09/25/2016 09/24/2017

Wave Tube Amplifier 
48 GHz at 20Watt 

Hughes Aircraft 
Company  1277H02F000 102 09/25/2016 09/24/2017

 
Note: 
1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year extended 

calibration interval. Each measured dipole is expected to evalute with following criteria at least on annual 
interval. 

a) There is no physical damage on the dipole; 
b) System check with specific dipole is within 10% of calibrated values; 
c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the 

previous measurement; 
d) The most recent measurement of the real or imaginary parts of the impedance, measured at least annually is 

within 5Ω from the provious measurement. 
2) Network analyzer probe calibration against air, distilled water and a shorting block performed before 

measuring liquid parameters. 
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3. SAR MEASUREMENTS SYSTEM CONFIGURATION 
3.1. SARMeasurement Set-up 

 
The OPENSAR system for performing compliance tests consist of the following  items: 
 
 A standard high precision 6-axis robot (KUKA) with controller and software.  
 
KUKA Control Panel (KCP) 
 
A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. 
The probe is equipped with a Video Positioning System(VPS). 
 
The stress sensor  is composed with mechanical and electronic when the electronic part detects a change on the 
electro-mechanical switch,It sends an “Emergency signal” to the robot controller that to stop robot’s moves 
 
A computer operating Windows XP. 
 
OPENSAR software 
 
Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc. 
 
The SAM phantom enabling testing left-hand right-hand and body usage. 
 
The Position device for handheld EUT 
 
Tissue simulating liquid mixed according to the given recipes . 
 
System validation dipoles to validate the proper functioning of the system. 
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3.3. Phantoms 
The SAM Phantom SAM117 is constructed of a fiberglass shell  ntegrated in a wooden table. The shape of the 
shell is in compliance  with the specification set in IEEE P1528 and CENELEC EN62209-1 , EN62209-2:2010.The 
phantom enables the dosimetric evaluation of left  and right hand phone usage as well as body mounted usage at 
the flat  phantom region. A cover prevents the evaporation of the liquid.     Reference markings on the Phantom 
allow the complete setup of allpredefined phantom positions and measurement grids by manually teaching three 
points in the robo 
 
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 

3.4. Device Holder 
In combination with the Generic Twin PhantomSAM117, the  Mounting Device enables the rotation of the 
mounted  transmitter in spherical coordinates whereby the rotation  points is the ear opening. The devices can be 
easily, accurately, and repeatedly positioned according to the FCC and CENELEC specifications. The device 
holder can be locked at different phantom locations (left head, right head,  flat phantom). 

 
Device holder supplied by SATIMO 
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3.5. Scanning Procedure 

The procedure for assessing the peak spatial-average SAR value consists of the following steps  

Power Reference Measurement  
The reference and drift jobs are useful jobs for monitoring the power drift of the device under test in the 
batch process. Both jobs measure the field at a specified reference position, at a selectable  distance from 
the phantom surface. The reference position can be either the selected section's grid reference point or a 
user point in this section. The reference job projects the selected point onto the phantom surface, orients the 
probe perpendicularly to the surface, and approaches the surface using the selected detection method. 
 
Area Scan  
The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a 
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is set. 
During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan, the field 
maxima within a range of 2 dB will be ascertained. 

 
 
Zoom Scan  
Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g 
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is 
centered around the maxima found in the preceding area scan. 
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3.7. Tissue Dielectric Parameters for Head and Body Phantoms 
The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been proven 
to be suited for worst-case.It’s satisfying the latest tissue dielectric parameters requirements proposed by the 
KDB865664. 
 

The composition of the tissue simulating liquid 

Frequency 
(MHz) 

Bactericide DGBE HEC NaCl Sucrose
1,2-

Propan
ediol 

X100 Water Conductivity Permittivity

% % % % % % % % σ εr 
750 / / / 0.79 / 64.81 / 34.40 0.97 41.8 
835 / / / 0.79 / 64.81 / 34.40 0.97 41.8 
900 / / / 0.79 / 64.81 / 34.40 0.97 41.8 

1800 / 13.84 / 0.35 / / 30.45 55.36 1.38 41.0 
1900 / 13.84 / 0.35 / / 30.45 55.36 1.38 41.0 
2000 / 7.99 / 0.16 / / 19.97 71.88 1.55 41.1 
2450 / 7.99 / 0.16 / / 19.97 71.88 1.88 40.3 
2600 / 7.99 / 0.16 / / 19.97 71.88 1.88 40.3 

 
Target Frequency 

(MHz) 
Head Body 

εr σ(S/m) εr σ(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 
2600 39.0 1.96 52.5 2.16 
3000 38.5 2.40 52.0 2.73 
5800 35.3 5.27 48.2 6.00 

 
 

3.8. Tissue equivalent  liquid properties 
Dielectric Performance of Head and Body Tissue Simulating Liquid 

Tissue 
Type 

Measured 
Frequency 

(MHz) 

Target Tissue Measured Tissue Liquid 
Temp. Test Data εr σ εr Dev. σ Dev. 

835B 835 55.20 0.97 55.64 0.80% 1.00 3.09% 21.5 11/22/2016
1900B 1900 53.3 1.52 54.78 2.78% 1.56 2.63% 21.5 11/23/2016
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Justification for Extended SAR Dipole Calibrations 
Referring to KDB 865664D01V01r04, 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.While calibration intervals not exceed 3 years. 

SID835 SN 07/14 DIP 0G835-303 Extend Dipole Calibrations 

Date of 
Measurement 

Return-Loss 
(dB) 

Delta 
(%) 

Real 
Impedance

(ohm) 

Delta 
(ohm) 

Imaginary 
Impedance 

(ohm) 

Delta 
(ohm) 

2015-10-01 -24.46  55.4  2.4  
2016-09-30 -25.53 -2.058% 56.102 0.214 1.352 -0.423 

 
SID1900 SN 30/14 DIP 1G900-333 Extend Dipole Calibrations 

Date of 
Measurement 

Return-Loss 
(dB) 

Delta 
(%) 

Real 
Impedance

(ohm) 

Delta 
(ohm) 

Imaginary 
Impedance 

(ohm) 

Delta 
(ohm) 

2015-10-01 -23.68  51.2  6.4  
2016-09-30 -24.19 -0.106% 50.179 0.874 3.521 -0.247 

 
 

Mixtur
e 

Type 

Frequen
cy 

(MHz) 
Power SAR1g 

(W/Kg) 
SAR10g 
(W/Kg)

Drift 
(%) 

1W Target Difference 
percentage Liquid

Temp DateSAR1g 
(W/Kg) 

SAR10g 
(W/Kg) 1g 10g 

Body 835 
100 mW 0.976 0.631

1.26 9.90 6.39 -1.41 -1.25 21.5 11/22/
2016Normalize 

to 1 Watt 9.76 6.31 

Body 1900 
100 mW 4.277 2.113

-0.69 43.33 21.59 -1.29% -2.13% 21.5 11/23/
2016Normalize 

to 1 Watt 42.77 21.13

 

3.10. SAR measurement procedure 
The measurement procedures are as follows: 
3.11.1 Conducted power measurement 

a. For WWAN power measurement, use base station simulator connection with RF cable, at maximum powerin 
each supported wireless interface and frequency band. 
b. Read the WWAN RF power level from the base station simulator. 
c. For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously 
Transmission, at maximum RF power in each supported wireless interface and frequency band. 
d. Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power. 

 
3.11.2 GSM Test Configuration 
SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air link. 

Using CMU200 the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class is 12 for 
this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total timeslots is 5. 
the EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the 
maximum total timeslots is 5. 
 
SAR test reduction for GPRS and EDGE modes is determined by the source-based time-averaged output power 
specified for production units, including tune-up tolerance.  The data mode with highest specified time-averaged 
output power should be tested for SAR compliance in the applicable exposure conditions.  For modes with the 
same specified maximum output power and tolerance, the higher number time-slot configuration should be tested.  
GSM voice and GPRS data use GMSK, which is a constant amplitude modulation with minimal peak to average 
power difference within the time-slot burst.  For EDGE, GMSK is used for MCS 1 – MCS 4 and 8-PSK is used for 
MCS 5 – MCS 9; where 8-PSK has an inherently higher peak-to-average power ratio.  The GMSK and 8-PSK 
EDGE configurations are considered separately for SAR compliance.  The GMSK EDGE configurations are 
grouped with GPRS and considered with respect to time-averaged maximum output power to determine 
compliance.  The 3G SAR test reduction procedure is applied to 8-PSK EDGE with GMSK GPRS/EDGE as the 
primary mode. 
 
3.11.3 UMTS Test Configuration 
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3G SAR Test Reduction Procedure  
In the following procedures, the mode tested for SAR is referred to as the primary mode. The equivalent modes 
considered for SAR test reduction are denoted as secondary modes. Both primary and secondary modes must be 
in the same frequency band. When the maximum output power and tune-up tolerance specified for production 
units in a secondary mode is ≤ ¼ 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.3 
This is referred to as the 3G SAR test reduction procedure in the following SAR test guidance, where the primary 
mode is identified in the applicable wireless mode test procedures and the secondary mode is wireless mode 
being considered for SAR test reduction by that procedure. When the 3G SAR test reduction procedure is not 
satisfied, it is identified as “otherwise” in the applicable procedures; SAR measurement is required for the 
secondary mode. 
 
Output power Verification 
 
Maximum output power is verified on the high, middle and low channels according to procedures described in 
section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit power control) set to all 
“1’s” for WCDMA/HSDPA or by applying the required inner loop power control procedures to maintain maximum 
output power while HSUPA is active. Results for all applicable physical channel configurations (DPCCH, DPDCHn 
and spreading codes, HSDPA, HSPA) are requied in the SAR report. All configurations that are not supported by 
the handset or cannot be measured due to technical or equipment limitations must be clearly identified. 
 
Head SAR  
 
SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured to all “1’s”. 
The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC as the primary mode. 
Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling radio bearer) using the highest 
reported SAR configuration in 12.2 kbps RMC for head exposure. 

 
1) Body-Worn Accessory SAR  
 
SAR for body-worn accessory configurations is measured using a 12.2 kbps RMC with TPC bits configured to all 
“1’s”. The 3G SAR test reduction procedure is applied to other spreading codes and multiple DPDCHn 
configurations supported by the handset with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured 
using an applicable RMC configuration with the corresponding spreaing code or DPDCHn, for the highest 
reported body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When more than 2 DPDCHn are 
supported by the handset, it may be necessary to configure additional DPDCHn using FTM (Factory Test Mode) 
or other chipset based test approaches with parameters similar to those used in 384 kbps and 768 kbps RMC. 
 
2) Handsets with Release 5 HSDPA  
 
The 3G SAR test reduction procedure is applied to HSDPA body-worn accessory configurations with 12.2 kbps 
RMC as the primary mode. Otherwise, SAR is measured for HSDPA using the HSDPA body SAR procedures in 
the “Release 5 HSDPA Data Devices” section of this document, for the highest reported SAR body-worn 
accessory exposure configuration in 12.2 kbps RMC. Handsets with both HSDPA and HSUPA are tested 
according to Release 6 HSPA test procedures. 
 
HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/ 
HS-PDSCHs, HARQ processes, minimum inter-TTI interval, transport block sizes and RV coding sequence are 
defined by the H-set. To maintain a consistent test configuration and stable transmission conditions, QPSK is 
used in the H-set for SAR testing. HS-DPCCH shouldbe configured with a CQI feedback cycle of 4 ms with a CQI 
repetition factor of 2 to maintain aconstant rate of active CQI slots. DPCCH and DPDCH gain factors(βc, βd), and 
HS-DPCCHpower offset parameters (ΔACK, ΔNACK, ΔCQI) should be set according to values indicated in 
theTable below. The CQI value is determined by the UE category, transport block size, numberof HS-PDSCHs 
and modulation used in the H-set. 

 
Table 2: Subtests for UMTS Release 5 HSDPA 
 

Sub-
set βc βd 

βd 
(SF) βc/βd 

βhs 
(note 1, 
note 2) 

CM(dB) 
(note 
3) 

MPR(dB)

1 2/15 15/15 64 2/15 4/15 0.0 0.0 
2 12/15 15/15 64 12/15 24/15 1.0 0.0 
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(note 
4) 

(note 
4) 

(note 
4) 

3 15/15 8/15 64 15/8 30/15 1.5 0.5 
4 15/15 4/15 64 15/4 30/15 1.5 0.5 
Note1: △ACK, △NACK and △CQI= 8     Ahs = βhs/βc=30/15     βhs=30/15*βc 
Note2: CM=1 forβc/βd =12/15, βhs/βc=24/15.  
Note3:For subtest 2 the βcβd ratio of 12/15 for the TFC during the measurement period(TF1,TF0) is 
achieved by setting the signaled gain factors for the reference TFC (TFC1,TF1) to βc=11/15 and 
βd=15/15.  

 
HSUPA Test Configuration 
 
The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body-worn accessory 
configurations with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for HSPA using the HSPA 
body SAR procedures in the “Release 6 HSPA Data Devices” section of this document, for the highest reported 
body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When VOIP is applicable for next to the ear 
head exposure in HSPA, the 3G SAR test reduction procedure is applied to HSPA with 12.2 kbps RMC as the 
primary mode; otherwise, the same HSPA configuration used for body-worn accessory measurements is tested 
for next to the ear head exposure. 
 
Due to inner loop power control requirements in HSPA, a communication test set is required for output power and 
SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for HSPA are configured according to the 
β values indicated in Table 2 and other applicable procedures described in the ‘WCDMA Handset’ and ‘Release 5 
HSDPA Data Devices’ sections of this document  

 
Table 3: Sub-Test 5 Setup for Release 6 HSUPA 

Sub
- 

set 
βc βd 

βd 
(SF) βc/βd βhs

(1) βec βed 
βed

(SF)
βed 

(codes) 

CM 

(2) 
(dB) 

MPR
(dB) 

AG(4)

Index
E-

TFCI

1 11/15(3

) 
15/15(3

) 64 11/15(3) 22/15 209/225 1039/225 4 1 1.0 0.0 20 75 

2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 3.0 2.0 12 67 

3 15/15 9/15 64 15/9 30/15 30/15 βed1
:47/15

βed2
:47/15 4 2 2.0 1.0 15 92 

4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71 

5 15/15(4

) 
15/15(4

) 64 15/15(4) 30/15 24/15 134/15 4 1 1.0 0.0 21 81 

Note 1: ∆ACK, ∆NACK and ∆CQI = 8 ⇔ Ahs = βhs/βc = 30/15 ⇔βhs= 30/15 *βc. 
Note 2: CM = 1 for βc/βd =12/15, βhs/βc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-
DPDCH and E-DPCCH the MPR is based on the relative CM difference.  
Note 3: For subtest 1 the βc/βd ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by 
setting the signaled gain factors for the reference TFC (TF1, TF1) to βc = 10/15 and βd = 15/15.  
Note 4: For subtest 5 the βc/βd ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved by 
setting the signaled gain factors for the reference TFC (TF1, TF1) to βc = 14/15 and βd = 15/15.  
Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306 
Figure 5.1g.  
Note 6: βed can not be set directly; it is set by Absolute Grant Value. 

 
 

 

3.11. Configuration and Peripherals 
The EUT was tested in the following configuration(s) unless otherwise stated:  
• Powered via a USB port.  
• Test all USB orientations [see figure below: (A) Horizontal-Up, (B) Horizontal-Down, (C) Vertical-Front, 
and (D) Vertical-Back] with a device-to-phantom separation distance of 5 mm or less, according to KDB 
Publication 447498 D01 requirements. 
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These test orientations are intended for the exposure conditionsfound in typical laptop/notebook/netbook or tablet 
computers with either horizontal or vertical USBconnector configurations at various locations in the keyboard section 
of the computer. Current generationportable host computers should be used to establish the required SAR 
measurement separation distance.The same test separation distance must be used to test all frequency bands and 
modes in each USBorientation. The typical Horizontal-Up USB connection (A), found in the majority of host computers, 
mustbe tested using an appropriate host computer. A host computer with either Vertical-Front (C) or Vertical-Back (D) 
USB connection should be used to test one of the vertical USB orientations. If a suitable hostcomputer is not available 
for testing the Horizontal-Down (B) or the remaining Vertical USB orientation,a high quality USB cable, 12 inches or 
less, may be used for testing these other orientations. It must bedocumented that the USB cable does not influence 
the radiating characteristics and output power of thetransmitter. 
 
 

3.12. Power Reduction 
 

The product without any power reduction. 
 

3.13. Power Drift 
 

To control the output power stability during the SAR test, SAR system calculates the power drift by measuring the 
E-field at the same location at the beginning and at the end of the measurement for each test position. This 
ensures that the power drift during one measurement is within 5%. 
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4. TEST CONDITIONS AND RESULTS 
4.1. Conducted Power Results 
Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer: 

 
Conducted power measurement results for GSM850/PCS1900 

GSM 850 
Burst Conducted power (dBm) 

/ 
Average power (dBm) 

Channel/Frequency(MHz) Channel/Frequency(MHz) 
128/824.2 190/836.6 251/848.8 128/824.2 190/836.6 251/848.8

GPRS 
(GMSK) 

1TX slot 32.34 32.35 32.33 -9.03dB 23.31 23.32 23.30 
2TX slot 30.52 30.55 30.56 -6.02dB 24.50 24.53 24.54 
3TX slot 29.41 29.43 29.44 -4.26dB 25.15 25.17 25.18 
4TX slot 27.72 27.76 27.74 -3.01dB 24.71 24.75 24.73 

EGPRS 
(8PSK) 

1TX slot 26.66 26.65 26.62 -9.03dB 17.63 17.62 17.59 
2TX slot 23.27 23.26 23.25 -6.02dB 17.25 17.24 17.23 
3TX slot 22.15 22.12 22.14 -4.26dB 17.89 17.86 17.88 
4TX slot 20.22 20.25 20.26 -3.01dB 17.21 17.24 17.25 

GSM 1900 
Burst Conducted power (dBm) 

/ 
Average power (dBm) 

Channel/Frequency(MHz) Channel/Frequency(MHz) 
512/ 

1850.2 
661/ 
1880 

810/ 
1909.8 

512/ 
1850.2 

661/ 
1880 

810/ 
1909.8 

GPRS 
(GMSK) 

1TX slot 29.45 29.43 29.46 -9.03dB 20.42 20.40 20.43 
2TX slot 27.16 27.15 27.19 -6.02dB 21.14 21.13 21.17 
3TX slot 26.44 26.42 26.47 -4.26dB 22.18 22.16 22.21 
4TX slot 24.35 24.38 24.34 -3.01dB 21.34 21.37 21.33 

EGPRS 
(8PSK) 

1TX slot 25.55 25.57 25.52 -9.03dB 16.52 16.54 16.49 
2TX slot 23.71 23.76 23.73 -6.02dB 17.69 17.74 17.71 
3TX slot 21.58 21.52 21.54 -4.26dB 17.32 17.26 17.28 
4TX slot 19.41 19.46 19.47 -3.01dB 16.40 16.45 16.46 

 
 
Notes: 
1. Division Factors 
To average the power, the division factor is as follows: 
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.00dB 
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.00dB 
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB 
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.00dB 
2. According to the conducted power as above, the GPRS measurements are performed with 3Txslot for 
GPRS850 and3TxslotGPRS1900. 
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Conducted Power Measurement Results(WCDMA Band II/ V) 

Item band WCDMA Band II result (dBm) WCDMA Band V result (dBm) 
Channel/Frequency(MHz) Channel/Frequency(MHz) 

sub-test 9262/1852.4 9400/1880 9538/1907.6 4132/826.4 4183/836.6 4233/846.6

RMC 

12.2kbps RMC 23.63 23.61 23.67 23.54 23.52 23.47 
64kbps RMC 23.54 23.59 23.47 23.44 23.26 23.45 
144kbps RMC 23.33 23.37 23.43 23.21 23.18 23.20 
384kbps RMC 23.29 23.18 23.22 23.11 23.13 23.09 

HSDPA 

Sub - Test 1 23.52 23.57 23.55 23.21 23.27 23.25 
Sub - Test 2 22.43 22.48 22.44 22.45 22.42 22.49 
Sub - Test 3 21.72 21.71 21.78 21.77 21.71 21.78 
Sub - Test 4 21.31 21.34 21.36 21.02 21.07 21.05 

HSUPA 

Sub - Test 1 22.45 22.49 22.44 22.56 22.58 22.57 
Sub - Test 2 21.75 21.72 21.77 21.64 21.67 21.66 
Sub - Test 3 21.45 21.48 21.46 22.45 22.46 22.49 
Sub - Test 4 20.53 20.53 20.52 20.75 20.73 20.72 
Sub - Test 5 21.12 21.16 21.17 20.14 20.18 20.17 

 
Note:When the maximum output power and tune-up tolerance specified for production units in a secondary 
mode is ζ1/2dB higher than the primary mode (RMC12.2kbps) 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 ζ 1.2 W/kg, SAR measurement is not required for the secondary mode. 
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4.2. Manufacturing tolerance 
 

GSM 850 GPRS (GMSK) (Burst Average Power) 
Channel 128 190 251 

1 Txslot Target (dBm) 32.0 32.0 32.0 
Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot Target (dBm) 30.0 30.0 30.0 
Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot Target (dBm) 29.0 29.0 29.0 
Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot Target (dBm) 27.0 27.0 27.0 
Tolerance ±(dB) 1.0 1.0 1.0 

GSM 850 EDGE (8PSK) (Burst Average Power) 
Channel 128 190 251 

1 Txslot Target (dBm) 26.0 26.0 26.0 
Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot Target (dBm) 23.0 23.0 23.0 
Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot Target (dBm) 20.0 20.0 20.0 
Tolerance ±(dB) 1.0 1.0 1.0 
GSM 1900 GPRS (GMSK) (Burst Average Power) 

Channel 512 661 810 

1 Txslot Target (dBm) 29.0 29.0 29.0 
Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot Target (dBm) 27.0 27.0 27.0 
Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot Target (dBm) 26.0 26.0 26.0 
Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot Target (dBm) 24.0 24.0 24.0 
Tolerance ±(dB) 1.0 1.0 1.0 

GSM 1900 EDGE (8PSK) (Burst Average Power) 
Channel 512 661 810 

1 Txslot Target (dBm) 25.0 25.0 25.0 
Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot Target (dBm) 23.0 23.0 23.0 
Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot Target (dBm) 19.0 19.0 19.0 
Tolerance ±(dB) 1.0 1.0 1.0 
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UMTS 
UMTSBand V 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 23.0 23.0 23.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSDPA(sub-test 1) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 23.0 23.0 23.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSDPA(sub-test 2) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 22.0 22.0 22.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTS Band V HSDPA(sub-test 3) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 21.0 21.0 21.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSDPA(sub-test 4) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 21.0 21.0 21.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSUPA(sub-test 1) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 22.0 22.0 22.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSUPA(sub-test 2) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 21.0 21.0 21.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSUPA(sub-test 3) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 22.0 22.0 22.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTS Band V HSUPA(sub-test 4) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 20.0 20.0 20.0 

Tolerance ±(dB) 1.0 1.0 1.0 
UMTSBand V HSUPA(sub-test 5) 

Channel Channel 4132 Channel 4183 Channel 4233 
Target (dBm) 20.0 20.0 20.0 

Tolerance ±(dB) 1.0 1.0 1.0 
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UMTSBand II 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 23.0 23.0 23.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSDPA(sub-test 1)
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 23.0 23.0 23.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSDPA(sub-test 2)
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSDPA(sub-test 3)
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSDPA(sub-test 4)
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSUPA(sub-test 1) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSUPA(sub-test 2) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSUPA(sub-test 3) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSUPA(sub-test 4) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 20.0 20.0 20.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTSBand II HSUPA(sub-test 5) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 21.0 21.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 
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4.3. Transmit Antennas and SAR Measurement Position 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Antenna information: 
WWAN Main Antenna GSM/UMTS TX/RX 

 
 

 
Distance of The Antenna to the EUT surface and edge (mm) 

Antennas Front Back Left Side Right Side 
WWAN <5 <5 <5 <5 

 
Positions for SAR tests; Body-worn mode 

Antennas Front Back Left Side Right Side 
WWAN Yes Yes Yes Yes 

 
  

 

Left 

Right 

Bottom 

Rear View 

WWAN Main Antenna

27mm 

74mm 

Top 
 77mm
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4.4. SAR Measurement Results 
The calculated SAR is obtained by the following formula: 
                       Reported SAR=Measured SAR*10(Ptarget-Pmeasured))/10 

Scaling factor=10(Ptarget-Pmeasured))/10 

                       Reported SAR=Measured SAR* Scaling factor 
Where  
Ptarget is the power of manufacturing upper limit; 
Pmeasured is the measured power; 
Measured SAR is measured SAR at measured power which including power drift) 
 
Reported SAR which including Power Drift and Scaling factor 

 
Duty Cycle 

Test Mode Duty Cycle 
Speech for GSM850/1900 1:8 

GPRS850 1:2.67 
GPRS1900 1:2.67 

UMTS 1:1 
 
 

5.3.1  SAR Results 
SAR Values [GPRS 850] 

Ch. 
Freq. 
(MHz) 

Time 
slots 

Test 
Position 

Conducte
d 

Power 
(dBm) 

Maximu
m 

Allowed 
Power 
(dBm) 

Power
Drift 
(%) 

Scalin
g 

Factor

SAR1-g results(W/kg)
Graph
Result

s 
Measured 

Reporte
d 

measured / reported SAR numbers - Body (Body-worn, distance 5mm) 

190 836.6 3Txslots Horizontal 
-Up 29.43 30 0.38 1.140 0.392 0.447  

190 836.6 3Txslots Horizontal 
-Down 29.43 30 -1.27 1.140 0.864 0.985 Plot 1

128 824.2 3Txslots Horizontal 
-Down 29.41 30 -1.67 1.146 0.830 0.951  

251 848.8 3Txslots Horizontal 
-Down 29.44 30 3.49 1.138 0.827 0.941  

190 836.6 3Txslots Vertical 
-Front 29.43 30 1.72 1.140 0.404 0.461  

190 836.6 3Txslots Vertical 
-Back 29.43 30 -4.08 1.140 0.328 0.374  

 
SAR Values [GPRS 1900] 

Ch. 
Freq. 
(MHz) 

time 
slots 

Test 
Position 

Conducted 
Power 
(dBm) 

Maximum 
Allowed 
Power 
(dBm) 

Power
Drift 
(%) 

Scaling
Factor

SAR1-g results(W/kg)
Graph

ResultsMeasured Reported

measured / reported SAR numbers –Body (Body-worn, distance 5mm) 

661 1880.0 3Txslots Horizontal 
-Up 26.42 27 2.91 1.143 0.210 0.240   

661 1880.0 3Txslots Horizontal 
-Down 26.42 27 2.31 1.143 0.503 0.575  Plot 2

661 1880.0 3Txslots Vertical 
-Front 26.42 27 -4.61 1.143 0.197 0.225  

661 1880.0 3Txslots Vertical 
-Back 26.42 27 -3.82 1.143 0.186 0.213  
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SAR Values [WCDMA Band V] 

Ch. 
Freq. 
(MHz) 

Channel 
Type 

Test 
Position 

Conducted 
Power 
(dBm) 

Maximum 
Allowed 
Power 
(dBm) 

Power
Drift 
(%) 

Scaling
Factor

SAR1-g results(W/kg)
Graph

ResultsMeasured Reported

measured / reported SAR numbers - Body (Body-worn, distance 5mm) 

4183 836.6 RMC Horizontal 
-Up 23.52 24.00 1.84 1.117 0.405 0.452   

4183 836.6 RMC Horizontal 
-Down 23.52 24.00 0.22 1.117 0.998 1.115  Plot 3

4132 826.4 RMC Horizontal 
-Down 23.54 24.00 0.66 1.112 0.959 1.066   

4233 846.6 RMC Horizontal 
-Down 23.47 24.00 -0.90 1.130 0.971 1.097   

4183 836.6 RMC Vertical 
-Front 23.52 24.00 -3.81 1.117 0.521 0.582   

4183 836.6 RMC Vertical 
-Back 23.52 24.00 2.50 1.117 0.563 0.629   

 
SAR Values [WCDMA Band II] 

Ch. 
Freq. 
(MHz) 

Channel 
Type 

Test 
Position 

Conducted 
Power 
(dBm) 

Maximum 
Allowed 
Power 
(dBm) 

Power
Drift 
(%) 

Scaling
Factor

SAR1-g results(W/kg)
Graph

ResultsMeasured Reported

measured / reported SAR numbers - Body (Body-worn, distance 5mm) 

9400 1880.0 RMC Horizontal 
-Up 23.61 24.00 -0.61 1.094 0.324 0.354   

9400 1880.0 RMC Horizontal 
-Down 23.61 24.00 -0.81 1.094 0.731 0.800  Plot 4

9400 1880.0 RMC Vertical 
-Front 23.61 24.00 3.19 1.094 0.291 0.318   

9400 1880.0 RMC Vertical 
-Back 23.61 24.00 0.77 1.094 0.318 0.348   

 
 

Note:  
1. The value with blue color is the maximum Reported SAR Value of each test band. 
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest 
output power channel for each test configuration is ≤ 0.8 W/kg then testing at the other channels is optional for 
such test configuration(s). 
3.Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output power is < 
0.25dB higher than RMC, or reported SAR with RMC 12.2kbps setting is scaled by the ratio of maximum output 
power including turn-up tolerance of  HSDPA/HSUPA to RMC, and the adjusted SAR is≤ 1.2W/kg, 
HSDPA/HSUPA SAR evaluation can beexcluded. 

       As HSDPA/HSUPA maximum output power including turn-up is not higher than RMC 12.2kbps mode. 
HSDPA/HSUPA SAR evaluation can be excluded 
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4.5. SAR Measurement Variability 
According to KDB865664, Repeated measurements are required only when the measured SAR is η 0.80 W/kg. If 
the measured SAR value of the initial repeated measurement is < 1.45 W/kg with ζ 20% variation, only one 
repeated measurement is required to reaffirm that the results are not expected to have substantial variations, 
which may introduce significant compliance concerns.  A second repeated measurement is required only if the 
measured result for the initial repeated measurement is within 10% of the SAR limit and vary by more than 20%, 
which are often related to device and measurement setup difficulties.  The following procedures are applied to 
determine if repeated measurements are required.  The same procedures should be adapted for measurements 
according to extremity and occupational exposure limits by applying a factor of 2.5 for extremity exposure and a 
factor of 5 for occupational exposure to the corresponding SAR thresholds.19  The repeated measurement results 
must be clearly identified in the SAR report.  All measured SAR, including the repeated results, must be 
considered to determine compliance and for reporting according to KDB 690783.Repeated measurement is not 
required when the original highest measured SAR is < 0.80 W/kg; steps 2) through 4) do not apply. 
3) When the original highest measured SAR is η 0.80 W/kg, repeat that measurement once.  
4) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first 

repeated measurements is > 1.20 or when the original or repeated measurement is η 1.45 W/kg (~ 10% from 
the 1-g SAR limit).  

5) Perform a third repeated measurement only if the original, first or second repeated measurement is η 1.5 
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 
1.20. 

6) Perform a third repeated measurement only if the original, first or second repeated measurement is η 1.5 
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 
1.20 

Frequency 
Band Air Interface 

RF 
Exposure 

Configuration

Test 
Position 

Repeated
SAR 

(yes/no) 

Highest 
Measured 

SAR1-g 
(W/Kg) 

First Repeated 

Measued 
SAR1-g 
(W/Kg) 

Largest 
to 

Smallest 
SAR 
Ratio 

850MHz GSM850 Standalone Body-Rear yes 0.864 0.827 0.853 
WCDMA Band V Standalone Body-Rear yes 0.998 1.023 0.976 

1900MHz GSM1900 Standalone Body-Rear no 0.503 n/a n/a 
WCDMA Band II Standalone Body-Rear no 0.731 n/a n/a 
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4.6. General description of test procedures 
1. The DUT is tested using CMU 200 communications testers as controller unit to set test channels and 

maximum output power to the DUT, as well as for measuring the conducted peak power. 
2. Test positions as described in the tables above are in accordance with the specified test standard. 
3. Tests in body position were performed in that configuration, which generates the highest time based 

averaged output power (see conducted power results). 
4. Tests in head position with GSM were performed in voice mode with 1 timeslot unless 

GPRS/EGPRS/DTM function allows parallel voice and data traffic on 2 or more timeslots. 
5. According to IEEE 1528 the SAR test shall be performed at middle channel. Testing of top and bottom 

channel is optional. 
6. According to KDB 447498 D01 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: 
●ζ 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ζ 100 MHz 
●ζ 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz 
and 200 MHz 
●ζ 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is η 200 MHz 

7. IEEE 1528-2003 require the middle channel to be tested first. This generally applies to wireless devices 
that are designed to operate in technologies with tight tolerances for maximum output power variations 
across channels in the band. When the maximum output power variation across the required test 
channels is > ½ dB, instead of the middle channel, the highest output power channel must be used. 

8. 10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g SAR > 1.2 W/kg. 
 

4.7. Measurement Uncertainty (300MHz-3GHz) 
Not required asSAR measurement uncertainty analysis is required in SAR reports only when the highest 
measured SAR in a frequency band is η 1.5 W/kg for 1-g SAR accoridng to KDB865664D01. 
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5. CALIBRATION CERTIFICATES 
5.1 Probe-SSE2 Calibration Certificate 
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5.2 SID835Dipole Calibration Ceriticate 
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5.3 SID1900 Dipole Calibration Ceriticate 
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6. EUT TEST PHOTOGRAPHS 
 

Photograph of the depth in the Body Phantom 
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5mm bodyHorizontal-Down Side Setup Photo 
 

 
 
 

Horizontal-Up Side Setup Photo(with a host computer) 
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5mm body Vertical-Up Side Setup Photo 

 

 
 
 

5mm body Vertical-Back Side Setup Photo 
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7. EUT Photographs 
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