
SSAR
REP
 

 Report No

 Supersede

Applicant

Product N

Model No

Standards

Test Date 

Issue Date

Test Resu

Equipmen

Equipmen

  

T

  

 

R TE
POR

o.: 15070379-

e Report No

 

Name 

. 

s 

 

e 

ult 

nt complied 

nt did not co

   

Wiky Jam
Test Engine

Test res

S

South

EST
RT 

-FCC-H    

.: N/A  

Verykool US

PHONE 

R28 

FCC 47 CFR
ANSI/IEEE C
IEEE 1528-2

June 11 to J

July 3, 2015

PASS 

 with the spe

omply with t

m 
eer 

This 

sult presented

SIEMIC (S
Zone A

h Side of Zhous

Phone: +8

T  
 

 

SA Inc 

R Part2(2.10
C95.1-1999 
2013 & Publ

June 12, 201

5  

ecification 

he specifica

 test report m

d in this test 

SHENZHE
, Floor 1, Build

shi Road, Bao’

86 0755 2601 

 

 

93) 

ished RF Ex

15 

ation 

 

Chris Y
Checked

may be reprod

 report is app

Issued by:

EN-CHINA
ding 2 Wan Ye 

’an District, Sh

 4629801 Ema

 
 

xposure KDB

 

 

ou  
d By  

duced in full 

plicable to the

 

A) LABOR
 Long Technol

henzhen, Guan

ail: China@siem

B Procedure

only 

e tested samp

RATORIE
ogy Park 

ngdong China 5

mic.com.cn  

es 

ple only 

ES 

518108 

   



 
 

 

SIEMIC, hea

independent 

and Global C

In addition to

project. Our e

requirements

 

 

 
adquartered in

 testing and c

Certifications. 

o testing and c

extensive exp

s, assures the

Country/

US

Can

Taiw

Hong 

Aust

Kor

Jap

Singa

Euro

L

 the heart of S

ertification fac

certification, S

perience with C

e fastest, most

Accred

/Region 

SA 

ada 

wan 

Kong 

ralia 

rea 

pan 

apore 

ope 

 

Tes
Pag

Laborato

Silicon Valley, 

cilities providin

IEMIC provide

China, Asia Pa

t cost effective

ditations f

st Report 
ge 

ory Intr

 with superior 

ng customers 

 

 
es initial desig

acific, North A

e way to attain

for Conform

EMC

EMC

EM

R

EM

EMI, E

EM

EM

15070379-F
2 of 92 

roductio

 facilities in US

with one-stop 

gn reviews and

America, Europ

n regulatory co

mity Asses

Sco

C, RF/Wireles

C, RF/Wireles

MC, RF, Teleco

RF/Wireless, S

MC, RF, Teleco

EMS, RF, SAR

I, RF/Wireless

EMC, RF, SA

MC, RF, SAR, T

FCC-H 

on 

S and Asia, is

 shop services

d compliance 

pean, and Inte

ompliance for t

ssment 

ope 

s, SAR, Telec

s, SAR, Telec

om, SAR, Safe

SAR, Telecom

om, SAR, Safe

R, Telecom, S

s, SAR, Teleco

AR, Telecom 

Telecom, Safe

s one of the lea

s for Complian

management 

ernational com

the global ma

com 

com 

ety 

m 

ety 

Safety 

om 

ety 

ading 

nce Testing 

 

 throughout a 

mpliance 

arkets. 

 



 
 

 

This page ha

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

as been left blaank intentiona

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Tes
Pag

ally. 

st Report 
ge 

 

 

15070379-F
3 of 92 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

 

FCC-H 



 
 

 

CONTENTS 

1  EUT IMF

2  TECHNI

3  INTROD

4  SAR ME

5  ANSI/IE

6  SYSTEM

7  UNCER

8  TEST IN

9  OUTPUT

10  SAR TE

11  SAR ME

ANNEX A   CA

ANNEX B   SA

ANNEX C   SE

 

 

 

FORMATION ..

ICAL DETAILS

DUCTION .......

EASUREMENT

EEE C95.1 – 19

M AND LIQUID

RTAINTY ASSE

NSTRUMENT ..

T POWER VER

EST RESULTS 

EASUREMENT

ALIBRATION R

AR SYSTEM P

ETUP PHOTOG

......................

S .....................

......................

T SETUP .........

99 RF EXPOSU

D VERIFICATIO

ESSMENT ........

......................

RIFICATION ....

......................

T REFERENCE

REPORTS ......

PHOTOGRAPH

GRAPHS ........

 

Tes
Pag

......................

......................

......................

......................

URE LIMIT .....

ON ..................

......................

......................

......................

......................

S ...................

......................

S ...................

......................

st Report 
ge 

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

15070379-F
4 of 92 

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

FCC-H 

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

.................... 5

.................... 6

.................... 7

.................... 8

.................. 19

.................. 20

.................. 30

.................. 33

.................. 34

.................. 41

.................. 47

.................. 50

.................. 89

.................. 90

5 

6 

7 

8 

9 

0 

0 

3 

4 

1 

7 

0 

9 

0 



 
 

 

 

EUT Descr

Model No 

Input Powe

Maximum C
Power to A

Highest Re

Classificati
Standard 

Multi-SIM 

Co-located

Antenna Se

Antenna Ty
 

Equip

WW

Max Simult
 
 
 
 
 
 
 
 
 

iption 

er 

Conducted O
Antenna 

eported SAR

ion Per Stip

d TX 

eparation di

ype(s) 

pment Class

WAN/PCE 

taneous sum 

1

Output 

R Level(s)  

ulated Test 

istances 

s 

 SAR 

 

Tes
Pag

1  EUT 

EU

PHONE 

R28 

Li-ion Bat
Charging
Charge C
GSM 850
PCS1900
0.83W/Kg
1.28W/Kg

 
Portable

Support d
transmitti

WWAN c

3.0cm - W

PIFA An

H

0.8

st Report 
ge 

 IMFORM

UT Informat

 

ttery 
g Voltage:3.7V
Cut-off Voltage
0(Class 4) : 32
0 (Class 1) :30
g 1g Head Tis
g 1g Body Tis

e Device, Cla

dual-SIM, dua
ing at the sam

can transmit si

WWAN antenn

ntenna(WWA

Highe

Head 

83W/Kg 

15070379-F
5 of 92 

MATION

ion 

V , 1400mAh 
e: 4.2V 
2.37dBm 
0.25dBm 
ssue  
ssue  

ss B 

al standby, the
me time. 

imultaneously

na-to-Bluetoot

AN) 

est Reported

1.33W/

FCC-H 

N 

 multiple SIM 

 with Bluetoot

th antenna 

d SAR ( W/k

/Kg 

 card with two

th 

kg) 

Body 

1.28W/Kg 

o lines cannot 



 
 

 

 

 
Purpose 

Applicant / C

Manufacture

 
Laboratory 
tests 
 

Test report 

Date EUT re

Standard ap

Dates of tes

No of Units:

Equipment C

Trade Name

Model Name

RF Operatin

Modulation:

GPRS Multi-

FCC ID 
 
 
 

Client 

er 

performing th

reference nu

eceived 

pplied 

st (from – to) 

:  

Category: 

e:  

e:  

ng Frequency

: 

-slot class 

2

he Z

mber 

 

y (ies) 

 

Tes
Pag

2 TECH

Zone A, Floo
Zhoushi 

G
WC

WCDM
WCDMA

st Report 
ge 

HNICAL D

3636 N

N

r 1, Building 
 Road,  Bao'a

GSM85
GSM1900 : 1
CDMA Band 

MA Band II : 1
A Band Ⅳ :1

15070379-F
6 of 92 

DETAILS

Complianc

obel Drive, S

MOB
No.999,Dache

SI
 2, Wan Ye Lo
an District, Sh

50 : 824.2 ~ 84
850.2 ~ 1909.
 V : 826.4 ~ 84
852.4 ~ 1907.
712.4 ~ 1752.

Bl

FCC-H 

S 

e testing of M
w

uite 325, San

BIWIRE MOB
ng East Road

IEMIC(China-
ong Technolo
henzhen 5181

 T
   

Jun

48.8 MHz(TX)
.8 MHz(TX) / 1
46.6 MHz(TX)
.6 MHz(TX) / 1
.6 MHz(TX) / 2

BT

uetooth: GFS

Mobile Phone
with stipulate

 
Veryk

n Diego, CA  9

BILES (NINGB
d,Fenghua C

-Shenzhen) L
ogy Park, Sou
108, Guangdo

Tel: +(86) 075
 VIP Line:950

1507037

Ma

ne 11 to Jun

) / 869.2 ~ 893
1930.2 ~ 1989
) / 871.4 ~ 891
1932.4 ~ 1987
2112.4 ~ 2152
T:2402~ 2480M

GSM / GP
EGP
WC

SK, π/4-DQP

 
e model R28  
ed  standard  

ool USAInc  
92122 USA 

 
BO) CO.,LTD  
ity,Zhejiang 

 
Laboratories 
uth Side of  
ong, P.R.C.  

55-26014629 
0-4038-0435 
79-SAR-FCC 

ay 25，2015 
 

See Page 9 

ne 12, 2015 

1 

PCE 

verykool 

R28 

 
3.8 MHz(RX) 
9.8 MHz(RX) 
1.6 MHz(RX) 
7.6 MHz(RX)  
2.6 MHz(RX) 
MHz(TX/RX) 

 
PRS : GMSK 
PRS : GMSK 
CDMA:QPSK 
PSK, 8DPSK 

8/10/12 
WA6R28 

 
  

 

 



 
 

 

 

Introduct
 
This measu
(2.1093) 
. 
The test pro
Determining
Communica
Procedures

SAR Defin

Specific Abs
(dissipated 
 
 
 
 
 
SAR is expr
 
 
 
 
 
where:   
  
  
  
 

ion 

urement repo

ocedures, as 
g the Peak S
ations Device
s 

nition 

sorption Rate
in) an increm

ressed in uni

σ  = con
ρ = mas
E = rms

rt shows com

 described in
patial-Averag

es: Measurem

e is defined a
mental mass 

its of watts pe

nductivity of 
ss density of 
s electric field

 

Tes
Pag

3 INT

mpliance of th

n IEEE 1528-
ge Specific A
ment Techniq

as the time d
(dm) contain

er kilogram (

the tissue (S
 the tissue (k
d strength (V

st Report 
ge 

TRODUC

he EUT with 

-2013 Standa
Absorption Ra
ques(300MH

 

 
derivative (rat
ned in a volum

(W/kg).  SAR

S/m) 
kg/m3) 

V/m) 

15070379-F
7 of 92 

CTION 

 ANSI/IEEE C

ard for IEEE 
ate (SAR) in 
z~6GHz) and

te) of the incr
me element (

R can be relat

FCC-H 

C95.1-1999 a

Recommend
 the Human H
d Published 

remental ene
(dV) of a give

ted to the ele

and FCC 47 

ded Practice 
Head from W
RF Exposure

ergy (dW) ab
en density (ρ

ectric field at 

CFR Part2 

for 
Wireless 
e KDB 

sorbed by 
). 

a point by 



 
 

 

Dosimetr

These  mea
SATIMO. T
with a posi
developed  
a Schottky d
 
The SAR m
the  classic
calibrated  a
The  spheric
than ±0.25 
and CENEL

Measure
 

 
The OPENS
items:  

1.  A standa

2.  KUKA C

3.  A dosime
usage i
detecto

4.  The func
signal fi

ic Assessm

asurements  
he system is
tional repea
 for  measure
diode and co

measurement
cal  triangula
according  to
cal  isotropy 
 dB.    The p
LEC EN6220

ement Syst

SAR system

ard high prec

Control Panel 

etric probe, i
n tissue simu
r system.  

ctions of the 
iltering, surve

4 SA

ment Syst

 were  perfor
s based on a 
tability of be
ements  clos
onnected via 

ts were cond
ar  configurat
o  the  proce
  was  evalua
hantom used
9-1. 

tem Diagra

m for perform

cision 6-axis r

 (KCP).  

.e., an isotro
ulating liquid.

PC plug-in ca
eillance of th

Tes
Pag

AR MEA

em 

rmed  with  th
 high precisio
etter than ± 
e  to  materia
highly resisti

ducted with d
tion  and op

edure describ
ated with  the
d was the SA

am 

ming complia

robot (KUKA

pic E-field pr
. The probe i

ard are to pe
e robot opera

st Report 
ge 

ASUREM

  

 
he  automate
on robot (wo
 0.02 mm.  
al  discontinu
ive lines to th

dosimetric pr
ptimized  for 
bed  in SAR 
e procedure d
AM Phantom

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ance tests c

A) with contro

robe optimize
s equipped w

erform the tim
ation fast mo

 
 

15070379-F
8 of 92 

MENT SE

ed  near-field
orking range: 

  Special E
uity,  the sen
he data acqu

robe (manufa
 dosimetric 
standard  wi

described in 
 as describe

consist of th

oller and softw

ed and calibr
with an optica

me critical tas
ovement inter

FCC-H 

ETUP 

d  scanning  
 850 mm), w
- and  H-fie

nsors of whic
isition unit.   

actured  by  
 evaluation. 
ith  accuracy
SAR starnda
d in FCC sup

he following 

ware.  

ated for  
al surface  

k such as  
rrupts.  

 system  OP
which position
eld  probes  
ch are directly
   

 SATIMO),  
  The  probe
y  of  better  
ard and found
pplement C, 

  

ENSAR from
ns the probes
 have  been
y loaded with

designed  in
e  has  been
 than  ±10%
d to be better
 IEEE P1528

m 
s 
n  
h 

n  
n  
.  
r 
8 



 
 

 

5.  A compu

6.  OPENSA

7.  Remote 
as warn

8.  The SAM

9.  The Pos

10. Tissue s
Note).  

11. System 

uter operating

AR software.

 control with t
ning lamps, e

M phantom e

sition device f

simulating liq

 validation di

g Windows X

  

teaches pend
etc.  

nabling testin

for handheld 

quid mixed ac

poles to valid

Tes
Pag

XP.  

dant and add

ng left-hand 

 EUT.  

ccording to th

date the prop

st Report 
ge 

ditional circui

right-hand an

he given reci

per functionin
 

15070379-F
9 of 92 

itry for robot 

nd body usag

pes (see App

ng of the syst

FCC-H 

safety such  

ge.  

plication  

tem.  

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constructio

air from 10

(accuracy o

Frequency 10

Linearity ; 0.25

Directivity : 0.2

Dynamic : 0.0

Range Lineari

Surface : 0.2 m

Dimensions O

Tip length: 16 

Body diamete

Tip diameter: 

Distance from

Application Ge

Compliance te

Fast automati
 
The SAR m
configuratio
with printed

n Symmetric

0 MHz to 2.

of 8%) . 

0 MHz to 6 GH

5 dB (100 MHz

25 dB in brain t

01W/kg to > 10

ity: 0.25 dB  

mm repeatabilit

Overall length: 3

 mm  

r: 8 mm  

2.6 mm  

m probe tip to dip

eneral dosimetr

ests of GSM GS

c scanning in a

measuremen
on and optim
 resistive line

cal design wi

5 GHz. In b

Hz;  

z to 6 GHz) ,  

tissue (rotation 

00W/kg;  

ty in air and liqu

330 mm  

pole centers: <

ric up to 6 GHz 

SM PHONEs  

arbitrary phanto

nts were con
ized for dosi
es on cerami

Tes
Pag

E

ith triangular

rain and mu

around probe a

uids  

1.5 mm  

  

ms  

nducted with
metric evalua
c substrates

st Report 
ge 

EP100 Prob

r Core.  Built

uscle simulat

axis)  0.5 dB in 

h the dosim
ation. The pr
.  

15070379-F
10 of 92 

be 

t-in shielding

ting tissue at

 brain tissue (ro

metric probe 
robe is const

FCC-H 

 against stat

t frequencies

otation normal p

designed in
tructed using

tic charges C

s from 800 t

probe axis)  

n the classic
g the thick fil

Calibration in

to 6000 MHz

cal triangular
m technique

n 

z 

r 
, 



 
 

 

It is connec
The 3D file 
take the aut

 

E-Field Pro
Probe calib
CALISAR, 
reference w

 
 
 
 

cted to the KR
of the phanto
tomatic refer

obe Calibrati
ration is real
SATIMO pro

waveguide. 

RC box on th
om is include
ence and to 

ion Process
ized, in comp
oprietary cal

Tes
Pag

he robot arm
e in OpenSA
move the pro

s  
pliance with 
ibration syst

st Report 
ge 

m and provide
AR software. T
obe safely an

CENELEC E
tem. The ca

15070379-F
11 of 92 

es an automa
The Video Po
nd accurately

EN50361; CE
alibration is 

FCC-H 

atic detection
ositioning Sy
y on the phan

EI/IEC 62209
performed w

n of the phan
ystem allow t
ntom.  

9 and IEEE 1
with the tech

ntom surface
the system to

528 std, with
hnique using

 

 

. 
o 

h 
g 



 
 

 

Each probe
accuracy be
standard an
diode comp
The free sp
frequencies
the probe is
correlation c
 

  
 

The SAM P
ntegrated in
with the spe
IEC62209-2
The phanto
GSM PHON
region.  
A cover pre
Reference m
 predefined 
teaching thr
Shell Thickn
Filling Volum
Dimensions
Liquid is fille

 

 

e is calibrate
etter than +/
nd found to 

pression para
pace E-field fr
s bellow 0.8 G
s placed in t
calibration is 

 

Phantom SAM
n a wooden ta
ecification se
2. 
m enables th

NE usage as 

events the ev
markings on 
 phantom po
ree points in 
ness: 2　　
me: Approx. 
s (H x L x W)
ed to at least

ed according 
/- 10%. The 
be better th

ameter (DCP)
rom probe ou
GHz, and in a
the volumetr
 performed in

 

M29 is constr
able. The sha
t in IEEE 152

he dosimetric
 well as body

aporation of 
 the Phantom
sitions and m
 the robot.  
 0.2 mm  
25 liters  
: 810 x 1000
t 15mm from 

 

Tes
Pag

 to a dosime
 spherical is

han +/-0.25d
) and the con
utputs is dete
a waveguide
ic center of 
n a flat phant

S

ructed of a fib
ape of the sh
28 and CENE

c evaluation o
y mounted us

the liquid.     
m allow the co
measurement

 x 500 mm  
 the bottom o

st Report 
ge 

etric assessm
sotropy was 
B. The sens
nversion fact
ermined in a

e above 0.8 G
the cavity an
tom filled wit

SAM Phan

berglass she
hell is in com
ELEC EN622

of left and rig
sage at the fl

 
omplete setu
t grids by ma

of Phantom. 

15070379-F
12 of 92 

ment proced
evaluated w

sitivity param
or (ConvF) o
 test chambe

GHz for free 
nd at the pro
h the approp

tom 

ll  
pliance  

209-1, 

ght hand  
at phantom  

up of all 
anually  

FCC-H 

dure describe
with the proc
meters (Norm
of the probe a
er. This is pe
space. For th
oper orientat
riate simulate

 

ed in SAR s
cedure descr
mX, NormY, 
are tested.  
erformed in a
he free spac
tion with the
ted brain tiss

standard with
ribed in SAR
NormZ), the

 TEM cell for
ce calibration
 field. E-field
ue.  

h 
R 
e 

r 
, 

d 



 
 

 

 

In combinat
Mounting D
transmitter i
points is the
accurately, 
and CENEL
locked at dif
flat phantom

 

 

Note: A simul

hand that may
(the hand abs
 

 
The OPENSA
probe connect
 
Probe Parame

Device Param

Media Parame

 
These parame
the software fr
 
The first ste
characterist
DC-transmi
factor of the
be given as
 

tion with the 
evice enable
in spherical c
e ear opening
and repeated

LEC specifica
fferent phant

m).  

lating human ha

y produced infin
sorbs antenna o

AR software aut
tor. The param

eters 

meter 

etrs 

eters must be s
rom the configu

ep of the ev
tics of the de
ssion factor 
e signal must
s 

Generic Twin
es the rotatio
coordinates w
g. The device
dly positione
ations. The d
tom locations

and is not used

nite number of c
output power), t

omatically exec
eters used in th

- Sensitivity

- Conversio

- Diode com
- Frequency

- Crest fact

- Conductiv

- Density 

set correctly in t
uration files issu

valuation is a
etector diode
from the dio
t be known t

 

Tes
Pag

De

n Phantom V
n of the mou
whereby the 
es can be ea
d according t
evice holder 

s (left head, r

d due to the com

configurations [
the hand is omit

Da

cutes the follow
he valuation are

y 

on factor  

mpression point
y 

or 

vity 

the software. Th
ued for the OPE

a linearizatio
e. The compe
ode to the e
o correctly co

st Report 
ge 

evice Hold

V3.0, the  
unted  

rotation  
asily,  
to the FCC  

r can be  
right head,  

mplex anatomic

[10]. To produc
tted during the 

ata Evaluat

wing procedure t
e stored in the c

No

Co

t Dcpi   

f 
cf 

 

 

hey can either b
ENSAR compon

on of the filte
ensation dep
valuation ele
ompensate f

15070379-F
13 of 92 

der 

cal and geometr

e the worst-cas
 tests.  

tion 

to calculate the
configuration m

ormi 

onvFi 

be found in the 
nents.    

ered input si
pends on the
ectronics. If 
for peak pow

FCC-H 

rical structure o

se condition  

e field units from
odules of the so

 component doc

gnal to acco
e input signa
the exciting 

wer. The form

of the  

m the microvolt 
software:  

cuments or be 

ount for the 
al, the diode 

field is pulse
mula for each

readings at the

imported into 

compression
type and the
ed, the crest
 channel can

e 

n 
e 
t 
n 



 
 

 

From the com
evaluated:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mpensated inputt signals the pri

SAR 

Tes
Pag

mary field data 

Evaluation

st Report 
ge 

 for each chann

n – Peak S
 

15070379-F
14 of 92 

nel can be  

Spatial - Av

FCC-H 

verage 



 
 

 
The procedure 
 
•   Power Refe

The refer

jobs mea

position 

selected 
 using the

 
•   Area Scan  

The area 

measure

can  find

is ancho

brought-
 
•   Zoom Scan 

Zoom sca

simulate

maximum

one max
 
•   Power Drift 

The drift j

same se

measure

power dr

the drift a

The procedure 
The OPENSAR
as:  

• maximum

• extrapolat

• boundary 

• peak sear

During a maxim

least 6 measure

will find the glob

 

for assessing the

rence Measurem

rence and drift job

asure the field at 

can be either the

 point onto the ph
e selected detect

 scan is used as 

ement   around   t

  the  maximum  

red at the grid re

up, grid was at to

  

ans are used to a

d tissue. The def

m found in a prec

ximum, the numb

 measurement  

job measures the

ettings. The drift m

ement. Several dr

rift of the device u

and have OPENS

for spatial peak S
R system allows e

m search  

tion  

 correction  

rch for averaged 

mum search, glob

ement points.   It 

bal maximum and

e peak spatial-av

ment  

bs are useful jobs

 a specified refer

e selected section

hantom surface, 
ion method.  

 a fast scan in tw

the   hot   spot.   

 locations  even  

eference point of t

o 15 mm by 15 m

assess the peak s

fault zoom scan m

ceding area scan

er of Zoom Scan

e field at the sam

measurement giv

rift measurement

under test within 

SAR software sto

SAR evaluation h
evaluations that c

SAR  

bal and local max

 is based on the 

d all local maxima

Tes
Pag

erage SAR value

s for monitoring t

ence position, at 

n's grid reference

orients the probe

o dimensions to f

The   sophisticat

 in  relatively  coa

the selected sect

mm and can be ed

spatial SAR value

measures 5 x 5 x

 job within the sa

ns has to be enlar

e location as the

ves the field differ

ts are possible fo

 a batch process

op the measurem

SAR Eva
has been implem
combine measure

imum searches a

evaluation of the 

a within -2 dB of 

st Report 
ge 

e consists of the f

the power drift of 

t a selectable  dis

e point or a user p

e perpendicularly

find the area of h

ted   interpolation

arse grids.    The 

tion in the phanto

dited by a user.  

es within a cubic

x 7 points within a

ame procedure. If

rged accordingly 

e most recent refe

rence in dB from 

or one reference m

.    In the propert

ments if this limit i

aluation – 
ented according 

ed data and robo

are automatically

e local SAR gradie

 the global maxim

15070379-F
15 of 92 

following steps 

 the device unde

stance from the p

point in this secti

y to the surface, a

high field values, 

n   routines imple

 scan area is def

om. When the are

c averaging volum

a cube whose ba

f the preceding A

 (The default num

erence job within 

 the reading cond

measurement. Th

ties of the Drift jo

s exceeded.  

 Peak SAR
 to the IEEE1529
t positions, such 

y performed in 2-D

ent calculated by

ma for all SAR dis

FCC-H 

r test in the batch

phantom surface. 

on. The referenc

and approaches t

before doing   a 

mented  in  OPE

ined by an editab

ea scan's propert

me containing 1 g

se faces are cen

Area Scan job ind

mber inserted is 1

 the same proced

ducted within the 

his allows a user 

b, the user can s

R 
9 standard.   It ca
  

D after each Area

y the Quadratic S

stributions.  

h process. Both 

 The reference 

ce job projects the

the surface  

   finer   

NSAR  software 

ble grid. This grid

ty sheet is 

g and 10 g of 

ntered around the

dicates more then

1).  

dure, and with th

 last reference 

r to monitor the 

specify a limit for 

an be conducted f

a Scan measurem

Shepard's method

e 

  

d 

e 

n 

e 

for 1 g and 10 g. 

ment with at 

d.   The algorithm

 

m 



 
 

 

Extrapolation

 
Extrapolation 
extrapolation d
different distan
They are used
routine uses th
5mm resolutio
cubes.  

Definition o
Ear Referenc
Figure 6.2 sho
“LE” is the left
(EEC) along th
the Reference
the Reference
external phant

 

 

Two imaginary
a normal oper
aligned to the 
the ear referen
top and bottom
reference poin

 
 
 
 
 
 
 
 
 
 
 
 
 

n  

routines are us
distance is dete
nces are neces
d in the Cube S
he fourth order 
on amounting to

of Reference
ce Point  
ows the front, b
t ear reference 
he B-M line (Ba
e Plane. The lin
e Pivoting Line (
tom shell to fac

y lines on the d
rating position w
 “ear reference 
nce point. The 
m edges, positio
nt [5]. 

sed to obtain SA
ermined by the 
ssary for the ext
Scan to obtain S
 least square po
o 343 measurem

e Points 

back and side vi
point (ERP), an

ack-Mouth), as 
e N-F (Neck-Fr
(see Figure 6.1
cilitate handset 

device need to b
with the “test de
 point” (See Fig
test device is p
oning the “ear r

Tes
Pag

AR values betw
surface detecti
trapolation.  

SAR values betw
olynomial meth
ment points, the

iews of the SAM
nd “RE” is the ri
shown in Figure
ront) is perpend
). Line B-M is p
positioning [5]. 

Device 
be established: 
evice reference 
g. 6.3). The “tes
ositioned so tha
reference point”

st Report 
ge 

ween the lowest
on distance an

ween the lowes
hod for extrapola
e uncertainty of

M Phantom. Th
ight ERP. The E
re 6.1. The plan
dicular to the re
perpendicular to
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Reference
 the vertical cen
 point” located a
st device refere
at the “vertical c
” on the outer s

15070379-F
16 of 92 

 measurement 
d the probe sen

st measuremen
ation.    For a g
f the extrapolati

e point “M” is th
ERPs are 15mm

ne passing throu
eference plane a
o the N-F line.  

e Points 
nterline and the
along the “verti
nce point” is tha
centerline” is bi

surface of both t

FCC-H 

points and the 
nsor offset. Sev

t points and the
grid using 5x5x7
on routines is le

he reference po
m posterior to th
ugh the two ear
and passing thr
Both N-F and B

e horizontal line
cal centerline” o
an located at th
secting the fron
the left and righ

 inner phantom 
veral measurem

e inner phantom
7 measurement
ess than 1% fo

oint for the cent
he entrance to 
r canals and M 
rough the RE (o
B-M lines are m

e. The test devic
on the front of t

he same level a
nt surface of the
ht head phantom

 surface. The 
ments at 

m surface. The 
t points with 

or 1 g and 10 g 

ter of the mouth
the ear canal 
 is defined as 
or LE) is called 

marked on the 

ce is placed in 
the device 

as the center of 
e device at it’s 
ms on the ear 

h, 

 



 
 

 

 
 

1. Pos
thro
the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Tran
 

3. Whi
to M

4.  Rot
 

5. Whi
main
with

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T

ition the device
ugh points RE 
horizontal line o

nslate the devic

le maintaining t
MB-NF including
tate the device 

le maintaining t
ntaining the dev

h a phantom poi

Test Confi

e close to the su
and LE on the 
of the device is 

ce towards the p

the device in th
g the line MB (c
 around the ver

the vertical cen
vice contact wit
int below the ea

 

Tes
Pag

iguration –

urface of the ph
phantom (see F
 approximately 

phantom along 

is plane, rotate
called the refere
tical centerline 

terline in the re
th the ear, rotat
ar (cheek).  See

st Report 
ge 

– Positioni

hantom such tha
Figure below), s
 parallel to the s

 the line passin

e it around the L
ence plane).  
 until the device

eference plane, 
te the device ab
e Figure below.

15070379-F
17 of 92 

ing for Che

at point A is on 
such that the pl
sagittal plane o

ng through RE a

LE-RE line until 

e (horizontal line

 keeping point A
bout the line NF
.  

FCC-H 

eek / Touc

 the (virtual) ext
ane defined by

of the phantom 

and LE until the

 the vertical cen

e) is symmetric

A on the line pa
F until any point

ch 

xtension of the l
y the vertical ce

e device touche

nterline is in the

cal with respect 

assing through 
t on the device 

ine passing 
nter line and 

s the ear.  

e plane normal 

 to the line NF. 

RE and LE and
 is in contact 

 

 

d 



 
 

 

 

With the test d
 
1. While maint
of the device b
 
2. Rotate the d
 
3. While maint
the head.  (In 
the contact is 
part of the dev

 

 

 
Body Worn Po
(a) To positio
(b) To adjust
(c) To adjust

to 0 cm. 
   

device aligned i

taining the orie
by 15 degrees. 

device around t

taining the orie
 this position, po
at any location 
vice is in contac

osition 
on the device p
t the device par
t the distance b

Test Con

in the Cheek/To

ntation of the d
   

the horizontal li

ntation of the d
oint A is located
 other than the 
ct with the ear a

Test P

parallel to the ph
rallel to the flat 
between the dev

Tes
Pag

figuration 

ouch Position”: 

evice, retracted

ne by 15 degre

evice, move the
d on the line RE
 pinna, the angl
as well as a sec

Position – 

hantom surface
 phantom. 
vice surface an

st Report 
ge 

 – Position

  

d the device pa

ees.   

e device paralle
E-LE).  The tilte
le of the device
cond part of the

 Body Wor

e with either key

nd the flat phant

15070379-F
18 of 92 

ning for Ea

rallel to the refe

el to the referen
ed position is ob
e shall be reduc
e device is in co

rn Configu

ypad up or dow

tom to 1.5 cm o

FCC-H 

ar / 15° Tilt

erence plane fa

nce plane until a
btained when th
ed.  The tilted p

ontact with the h

urations 

wn. 

or holster surfac

t 

ar enough to en

any part of the 
he contact is on
position is obta
head (see Figur

 

ce and the flat p

 

able a rotation 

device touches
n the pinna.  If 
ined when any 
re below). 

phantom  

s 

 



 
 

 

  
 
In order for us
cautions state

Uncontro
 
Uncontrolled
or control of 
general publ
made fully aw
public would 
transmitter th
 

Controlle
Controlled E
aware of the 
exposure lim
have been m
category is a
where the ex
aware of the 
other approp

 

 
 

5 AN

sers to be aware
ements are inclu

olled Envir

d Environment
their exposure
ic may be exp
ware of the po
 come under t
hat exposes p

ed Environ
nvironments a
 potential for e

mits are applica
made fully awa
also applicable
xposure levels
 potential for e

priate means. 

NSI/IEEE

e of the body o
uded in the use

ronment 

ts are defined 
e. The genera
posed or in wh
otential for exp
this category w
ersons in its v

nment 
are defined as
exposure, (i.e.
able to situatio
are of the pote
e when the ex
s may be highe
exposure and 

 

Tes
Pag

E C95.1 –

perating require
r’s manual. 

 as locations w
al population/u
hich persons w
posure or cann
when exposur
vicinity. 

s locations whe
. as a result of
ons in which p
ntial for expos
posure is of a 
er than the ge
 can exercise 

st Report 
ge 

– 1999 R

ements for mee

where there is
uncontrolled ex
who are expos
not exercise c
re is not emplo

ere there is ex
f employment

persons are ex
sure and can e
 transient natu

eneral populat
 control over h

15070379-F
19 of 92 

RF EXPO

eting RF exposu

 the exposure
xposure limits
sed as a conse
control over th
oyment-relate

xposure that m
 or occupation

xposed as a co
exercise contr
ure due to inci
ion/uncontrolle

his or her expo

FCC-H 

OSURE L

ure compliance

e of individuals
 are applicabl
equence of the
eir exposure. 
d; for example

may be incurre
n). In general, 
onsequence o
rol over their e
idental passag
ed limits, but t
osure by leavin

LIMIT 

e, operating inst

s who have no
e to situations
eir employme
 Members of t
e, in the case 

ed by persons
 occupational/
of their employ
exposure. This
ge through a l
the exposed p
ng the area or

tructions and 

o knowledge 
s in which the 
nt may not be
he general 
of a wireless 

s who are 
/controlled 
yment, who 
s exposure 
ocation 

person is fully 
r by some 

 

 
e 

 



 
 

 

 

Basic SA
 
The SAR syst
components o
such compone
 
The detailed s
approval. Only
SAR probes a
 

System S
 
The system pe
detected and 
order to guara
well character
system check 
exceeded due
 
In the simplifie
continuous wa
SAM twin pha
the reference 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Signal Gene
2. Amplifier   
3. Directional 
4. Power Mete
5. Calibrated D

Note

 

6

AR system

tem must be va
or software are 
ents. Reference

system validatio
y a tabulated su
and tissue diele

Setup 

erformance che
corrected. It is 

antee reproduci
rized source. Th
 does not inten

e to drift or failu

ed setup for sys
ave that comes 
antom with the c
 marking and be

erator   

Coupler   
er   
Dipole   
e: The output p

6 SYST

m validation

lidated against 
changed, upgra
e dipoles are us

on results are m
ummary of the s
ctric parameter

eck verifies that
recommended 
ble results. The
his setup was s
d to replace the
re. 

stem evaluation
 from a signal g
correct distance
e oriented para

ower on dipole 
 
 

 

Tes
Pag

EM AND

n requirem

 its performance
aded or recalibr
sed with the req

maintained by ea
system validatio
rs is required in

t the system op
that the system

e system perfor
selected to give 
e calibration of t

n, the DUT is re
generator. The 
e holder. The di
llel to the long s

 port must be c

st Report 
ge 

D LIQUID

ments 

ce specifications
rated, these mu
quired tissue-eq

ach test labora
on status, acco
 the SAR repor

perates within its
m performance c
rmance check u
 a high sensitiv
the component

eplaced by a ca
calibrated dipo
istance holder s
side of the pha

calibrated to 30 

15070379-F
20 of 92 

D VERIF

s before it is de
ust be validated
quivalent media

tory, which are 
ording to the val
rt. 

s specifications
check be perfo
uses normal SA
vity to all param
ts, but indicates

librated dipole a
le must be plac
should touch th
ntom. The equi

 dBm (1000 mW

FCC-H 

ICATION

ployed. When S
d with the SAR s
a for system val

 normally not re
idation date(s),

s. System and o
rmed prior to an

AR measuremen
eters that migh

s situations whe

and the power s
ced beneath the
e phantom surf
pment setup is 

W) before dipole

N 

SAR probes, sy
system(s) that 
lidation, 

equired for equi
, measurement

operator errors 
ny usage of the
nts in a simplifi

ht fail or vary ov
ere the system 

source is repla
e flat phantom s
face with a light

s shown below: 

e is connected. 

ystem 
operates with 

ipment 
t frequencies, 

can be 
e system in 
ed setup with a
er time. The 
uncertainty is 

ced by a 
section of the 
t pressure at 

 

a 



 
 

 

System V
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prior to SAR a
the calibration

Target and m

Measure
Dat

June 11th
June 11th
June 12th
June 12th
June 13th
June 13th

Note: system 

Verificatio

assessment, the
n facility. Full sy

measurement S

ement 
te 

F

h, 2015 
h, 2015 
h, 2015 
h, 2015 
h, 2015 
h, 2015 
check input pow

 

n Results 

e system is ver
ystem validation

SAR after Norm

requency 
(MHz) 

835 
835 
1900 
1900 
1800 
1800 

wer: 10mW 
 

Tes
Pag

 

rified to 10% of 
n status and res

malized (1W): 

Liquid Type 
(head/body) 

head 
body 
head 
body 
head 
body 

st Report 
ge 

 the SAR meas
sult summary ca

 

 
Target 
SAR1g 
(W/kg) 
9.65 
9.98 
39.52 
42.88 
38.44 
39.59 

15070379-F
21 of 92 

urement on the
an be found in A

Measu
SAR1
(W/kg
0.097
0.098
0.397
0.424
0.386
0.394

FCC-H 

e reference dipo
ANNEX A 

red 
g 

g) 

Norm
SA
(W

7 
8 
7 3
47 4
62 3
47 3

ole at the time o

malized 
AR1g 
W/kg) 
9.7 
9.8 
39.7 
42.47 
38.62 
39.47 

of calibration by

Deviation 
(%) 

0.5 
-1.8 
0.5 

-0.96 
0.5 
-0.3 

y 



 
 

 

Liquid V
 
The dielectric 

measured are

KDB 86566
 
The head and

MHz to 6 GHz

tolerance requ

frequencies to

 The head tiss

head paramet

thickness varia

tissue dielectr

parameters sp

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erification

 parameters we

e reported in ea

64 recomme

d body tissue pa

z frequency ran

uired in this doc

o determine the

sue dielectric pa

ters are derived

ations in a hum

ric parameters c

pecified in 1528

n 

ere checked prio

ch corresponde

nded Tissue

arameters given

ge. The tissue 

cument. The die

e applicable diel

arameters reco

d from planar la

man head. Othe

computed from 

8.  

Tes
Pag

or to assessme

ent section.  

e Dielectric P

n in this below t

dielectric param

electric parame

ectric paramete

mmended by IE

yer models sim

r head and bod

 the 4-Cole-Col

st Report 
ge 

ent using the HP

Parameters 

table should be

meters of the tis

eters should be 

ers correspond

EEE Std 1528-2

mulating the high

dy tissue param

le equations de

15070379-F
22 of 92 

P85070C dielec

  

e used to measu

ssue medium a

linearly interpo

ing to the devic

2003 have been

hest expected S

meters that have

escribed above 

FCC-H 

ctric probe kit. T

ure the SAR of 

t the test freque

lated between t

ce test frequenc

n incorporated 

SAR for the die

e not been spec

and extrapolate

The dielectric p

 transmitters op

ency should be

the closest pair

cy.  

in the following

electric propertie

cified in 1528 ar

ed according to

arameters 

perating in 100 

 within the 

r of target 

g table. These 

es and tissue 

re derived from

o the head 

 

 

 



 
 

 

Liquid Confir
Temp

 
Temp

 
 

Temp

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

rmation Result
erature: 21°C 

835(MHz) 

Head 

Body 

erature: 21°C 

1900(MHz) 

Head 

Body 

erature: 21°C 

1800(MHz) 

Head 

Body 

t: 
,   Relative hum

,   Relative hum

,   Relative hum

Tes
Pag

midity: 57% ,  

Descriptio

Target Valu
±5% windo

Measurement V

Target Valu
±5% windo

Measurement V

midity: 57% ,  

Descriptio

Target Valu
±5% windo

Measurement V

Target Valu
±5% windo

Measurement V

midity: 57% ,  

Descriptio

Target Valu
±5% windo

Measurement V

Target Valu
±5% windo

Measurement V

st Report 
ge 

 Measured Dat

on 

ue 
ow 

Value 

ue 
ow 

Value 

 Measured Dat

on 

ue 
ow 

Value 

ue 
ow 

Value 

 Measured Dat

on 

ue 
ow 

Value 

ue 
ow 

Value 

15070379-F
23 of 92 

te: June 11th, 2

εr
41.5

39.43 —

42.1

55.
52.25 —

55.5

te: June 12th, 2

εr
40.0

38.00 —

41.0

53.3
50.64 —

54.1

te: June 13th,2

εr
40.0

38.00 —

39.5

53.3
50.64 —

53.3

FCC-H 

2015 

Dielectric Para
 

50 
— 43.58 

12 

2 
— 57.75 

78 

2015 

Dielectric Para
 

00 
— 42.00 

24 

30 
— 55.97 

12 

2015 

Dielectric Para
 

00 
— 42.00 

56 

30 
— 55.97 

35 

ameters  
σ(s/m)

0.90 
0.855 — 0

0.912 

0.97 
0.922 — 1

0.984 

ameters  
σ(s/m)

1.40 
 1.33 — 1

1.435 

1.52 
1.44 — 1

1.545 

ameters  
σ(s/m)

1.40 
 1.33 — 1

1.36 

1.52 
1.44 — 1

1.49 

) 

.945 

 

.018 

 

) 

.47 

 

.60 

 

) 

.47 

.60 



 
 

 

System V
Product Desc
Model:  SID83
Test Date:  Ju
 

Verification
cription: Dipol
35 
une 11th, 2015

Medium
Frequ

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

n Plots 
e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p

uctivity (S/m) 
ut power 
eld Probe 

est factor 
ersion Factor 
sor-surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

15070379-F
24 of 92 

S

5x5x7,dx

FCC-H 

HSL_835
835.00000

42.112 
0.912 
10mW 

SN 27/14 EPG
1.0 

11.72 
4mm 

dx=8mm dy=8
x=8mm dy=8m

1.4000 
0.058421
0.097254

5 
00  

G230 

8mm 
mm dz=5mm 

 
4 

 

 



 
 

 

Product Desc
Model:  SID83
Test Date:  Ju
 

 
 
 
 

cription: Dipol
35 
une 11th, 2015

Medium
Frequ

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p

uctivity (S/m) 
ut power 
eld Probe 

est factor 
ersion Factor 
sor-surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

 

15070379-F
25 of 92 

S

5x5x7,dx

FCC-H 

MSL_835
835.00000

55.578 
0.984 
10mW 

SN 27/14 EPG
1.0 

12.11 
4mm 

dx=8mm dy=8
x=8mm dy=8m

0.18000 
0.064253
0.098142

5 
00  

G230 

8mm 
mm dz=5mm 
 

3 
2 

 

 



 
 

 

Product Desc
Model:  SID19
Test Date:  Ju
 

cription: Dipol
900 
une 12th, 2015

Medium
Freque

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p
ctivity (S/m) 
ut power 
eld Probe 

est factor 
rsion Factor 
or-Surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

15070379-F
26 of 92 

S

d
5x5x7,dx

FCC-H 

HSL_1900
1900.000

41.024 
1.435 
10mW 

SN 27/14 EPG
1.0 

13.77 
4mm 

dx=8mm dy=8
x=8mm dy=8m

-0.24000 
0.224136
0.397215

0 
0 

G230 

8mm 
mm dz=5mm 
 

6 
5 

 

 



 
 

 

Product Desc
Model:  SID19
Test Date:  Ju
 

 
 
 
 

cription: Dipol
900 
une 12th, 2015

Medium
Frequ

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p

uctivity (S/m) 
ut power 
eld Probe 

est factor 
ersion Factor 
sor-Surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

15070379-F
27 of 92 

S

5x5x7,dx

FCC-H 

MSL_1900
1900.000
54.112 
1.545 
10mW 

SN 27/14 EPG
1.0 

14.05 
4mm 

dx=8mm dy=8
x=8mm dy=8m

-0.27000 
0.214729
0.424725

0 
0 

G230 

8mm 
mm dz=5mm 
 

9 
5 

 

 



 
 

 

Product Desc
Model:  SID18
Test Date:  Ju
 

cription: Dipol
800 
une 13th, 2015

Medium
Frequ

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p

uctivity (S/m) 
ut power 
eld Probe 

est factor 
rsion Factor 

sor-Surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

15070379-F
28 of 92 

S

5x5x7,d

FCC-H 

HSL_1800
1800.000

39.56 
1.36 

10mW 
SN 27/14 EPG

1.0 
11.90 
4mm 

dx=8mm dy=8
x=8mm dy=8m

-0.42000
0.221587
0.386215

0 
0 

G230 

8mm 
mm dz=5mm 

0 
7 
5 

 

 



 
 

 

Product Desc
Model:  SID18
Test Date:  Ju
 

 
 
 
 
 
 

cription: Dipol
800 
une 13th, 2015

Medium
Frequ

Relative perm
Condu

Inp
E-Fi
Cre

Conve
Sens

Are
Zoo

Vari
SAR 1
SAR 

e 

5 

m(liquid type) 
ency (MHz) 
mittivity (real p

uctivity (S/m) 
ut power 
eld Probe 

est factor 
ersion Factor 
sor-Surface 
ea Scan 
om Scan 
iation (%) 
10g (W/Kg) 
 1g (W/Kg) 

Tes
Pag

part) 

st Report 
ge 

 

 

15070379-F
29 of 92 

S

5x5x7,dx

FCC-H 

MSL_1800
1800.000

53.35 
1.49 

10mW 
SN 27/14 EPG

1.0 
12.37 
4mm 

dx=8mm dy=8
x=8mm dy=8m

-0.16000 
0.234157
0.394728

0 
0 

G230 

8mm 
mm dz=5mm 
 

7 
8 

 

 



 
 

 

 

 
The compone
uncertainly by
uncertainty by
component of 
which is deter

A Type A eval
the standard d
data in order t
identify and qu
 
A type B evalu
These may inc
assigned to re
obtained from
below : 
 
 
Uncertainty D

Multi-plying 

(a) standard u
quantity  
(b) κ is the cov
 
 
Standard Unc
 
The combined
obtained by co
estimated vari
 
Expanded unc
value is confid
coverage facto
defined proba
corresponds t
 
The COMOSA
The following 
The values ar
 

ent of uncertainl
y the statistical a
y means other t
f uncertainty, ho
rmined by the p

luation of stand
deviation of the 
to estimate the 
uantify random 

uation of standa
clude previous 
eference data ta

m an assumed d

Distribution 
 Factor(a) 

uncertainty is de

verage factor 

certainty for Ass

d standard unce
ombining the in
riances.  

certainty is a m
dently believed 
or ranges from 

ability within the 
to confidence in

AR Uncertainty 
 table includes t
re determined b

7  UN

ly may generally
analysis of a se
than the statistic
owever evaluate
positive square r

dard uncertainty
 mean of a seri
 parameter of th
 effects in certa

ard uncertainty 
 measurement d
aken from hand
distribution, such

Normal 
1/k(b) 

etermined as th

sumed Distribut

ertainty of the m
ndividual standa

easure of unce
 to lie. It is obta
 2 to 3. Using a
 specified unce

nterval of about 

 Budget is show
the uncertainty 

by Satimo. 
 

Tes
Pag

NCERTA

ly be categorize
eries of observa
cal analysis of a
ed, is represent
root of the estim

y may be based
ies of independ
he curve and th
ain kinds of mea

 is typically bas
data, experienc

dbooks. Broadly
h as the normal

 

he product of the

tion  

measurement re
ard uncertaintie

rtainty that defi
ined by multiply
 coverage facto

ertainty range. F
 95 %. 

w in below table
 table of the IEE

st Report 
ge 

AINTY A

ed according to 
ations is termed
a series of obse
ted by an estim
mated variance

 
d on any valid s
dent observation
heir standard de
asurement. 

sed on scientific
ce and specifica
y speaking, the 
l distribution, re

Rectangle 
1 / √3 

 
e multiplying fa

esult represents
s of both Type 

ines an interval
ying the combin
or allows the tru
For purpose of t

e: 
EE 1528 from 3

15070379-F
30 of 92 

ASSESSM

 the methods u
d a Type An eva
ervation is term

mated standard 
 

statistical metho
ns; using the m
eviations; or car

c judgment usin
ation, data prov
 uncertainty is e
ectangular or tri

actor and the es

s the estimated
 A and Type -su

l about the mea
ned standard un
ue value of a m
this document, 

300MHz to 3GH

FCC-H 

MENT 

sed to evaluate
aluation of unce

med a Type B ev
deviation, term

od for treating d
ethod of least s
rrying out an an

g all of the rele
vided in calibrati
either obtained 
iangular distribu

Triangular 
1 / √6 

stimated range o

 standard devia
um-by taking th

asurement resul
ncertainty by a 
easured quanti
 a coverage fac

Hz and KDB865

e them. The eva
ertainty. The ev
valuation of unc

med standard un

data. This includ
squares to fit a 
nalysis of varian

evant informatio
tion reports and
 from an outdoo
utions indicated

U

 of variations in 

ation of the resu
he positive squa

lt within which t
 coverage facto
ity to be specifie
ctor two is used

5664 to 6GHZ to

aluation of 
valuation of 
certainty. Each 
ncertainty, 

des calculating 
 curve to the 
nce in order to 

on available. 
d uncertainties 
or source or 
d in Table 

U Shape 
1 / √2 

 the measured 

ult. It is 
are root of the 

the measured 
or. Typically, the
ed with a 

d, which 

oo, 

 

 

e 



 
 

 

UN

Uncertaint
Measurem
Probe Cali

Axial Isotro

Hemispher
Boundary E
Linearity 
System De
Readout E
Response 
Integration
RF Ambien

Probe Pos
Tolerance 

Probe Pos
Phantom S
Extrapolati
Integration
SAR Evalu
Dipole 
Dipole Axis
Input Powe
measurem
Phantom a

Phantom U
thickness t

Liquid Con
target value

Liquid Con
uncertainty

Liquid Perm
target value

Liquid Perm
uncertainty
Combined 

Expanded 
(95% CON

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NCERTA

ty Compone
ment System

bration 

opy 

rical Isotropy
Effect 

etection Limit
lectronics 
Time 
 Time 

nt Conditions

itioner Mech

itioning with 
Shell  
on, interpola
 Algorithms f

uation 

s to Liquid D
er and SAR d
ent 
and Tissue 

Uncertainty (s
tolerances) 

nductivity - de
es 

nductivity - m
y 

mittivity - dev
es 

mittivity - me
y 
Standard Un

Uncertainty 
NFIDENCE IN

AINTY F

ent 
m 

y 

ts 

s 

anical 

respect to 

ation and 
for Max. 

istance 
drift 

Parameters

shape and 

eviation from

easurement 

viation from 

asurement 

ncertainty 

                 
NTERVAL) 

Tes
Pag

FOR SY

Tol.     
(± %)

P

D

5,8 

3,5 

5,9 

1 
4,7 
1 

0,5 
0 

1,4 
3 

1,4 

1,4 

2,3 

2 

5 
 

4 

m 5 

4 

5 

5 

 R

 

st Report 
ge 

YSTEM P

Prob
. 

Dist.
Div.

N 1 

R √3

R √3
R √3
R √3
R √3
N 1 
R √3
R √3
R √3

R √3

R √3

R √3

N √3

R √3

R √3

R √3

N 1 

R √3

N 1 

RSS  

k  

15070379-F
31 of 92 

PERFOR

ci       
(1 g) (

1 
(1-

cp)1/2 c

√Cp 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 

0,64 0

0,64 0

0,6 0

0,6 0

 

 

FCC-H 

RMANC

ci       
10 g)

1 g
ui

(± %

1 5,8
(1-
p)1/2 1,428

√Cp 2,408
1 0,577
1 2,713
1 0,577
1 0,5
1 0 
1 0,808
1 1,732

1 0,808

1 0,808

1 1,327

1 1,15

1 2,886

1 2,30

0,43 1,847

0,43 2,5

0,49 1,732

0,49 3 

 9.66

 19.33

CE CHEC

g      
i       
%) 

10 g  
ui    

(± %) 

8 5,8 

887 1,42887

866 2,40866
735 0,57735
355 2,71355
735 0,57735
5 0,5 
 0 
829 0,80829
205 1,73205

829 0,80829

829 0,80829

791 1,3279

547 1,1547

675 2,88675

094 2,3094

752 1,2413

56 1,72 

205 1,4145

 2,45 

671 9.1645

342 18.3290

CK 

   
   Vi 

∞ 

7 ∞ 

6 ∞ 
5 ∞ 
5 ∞ 
5 ∞ 

∞ 
∞ 

9 ∞ 
5 ∞ 

9 ∞ 

9 ∞ 

1 ∞ 

7 N-1 

5 ∞ 

4 ∞ 

3 ∞ 

M 

1 ∞ 

M 

5  

0  



 
 

 

UN

Uncertaint
Measurem
Probe Cali

Axial Isotro

Hemispher
Boundary E
Linearity 
System De
Readout E
Response 
Integration
RF Ambien

Probe Pos
Tolerance 

Probe Pos
Phantom S

Extrapolati
Integration
SAR Evalu
Test samp
Test Samp
Device Hol

Output Pow
measurem
Phantom a

Phantom U
thickness t

Liquid Con
target value

Liquid Con
uncertainty

Liquid Perm
target value

Liquid Perm
uncertainty
Combined 

Expanded 
(95% CON

 
 
 
 
 
 
 
 

CERTA

ty Compone
ment System

bration 

opy 

rical Isotropy
Effect 

etection Limit
lectronics 
Time 
 Time 

nt Conditions

itioner Mech

itioning with 
Shell  

on, interpola
 Algorithms f

uation 
ple Related 
ple Positionin
lder Uncerta

wer Variation
ent 
and Tissue 

Uncertainty (s
tolerances) 

nductivity - de
es 

nductivity - m
y 

mittivity - dev
es 

mittivity - me
y 
Standard Un

Uncertainty 
NFIDENCE IN

AINTY EV

ent 
m 

y 

ts 

s 

anical 

respect to 

ation and 
for Max. 

ng 
inty 

n - SAR drift 

Parameters

shape and 

eviation from

easurement 

viation from 

asurement 

ncertainty 

                 
NTERVAL) 

 

Tes
Pag

VALUA

Tol.     
(± %)

P

D

5,8 

3,5 

5,9 

1 
4,7 
1 

0,5 
0 

1,4 
3 

1,4 

1,4 

2,3 

2,6 
3 

5 

 

4 

m 5 

4 

5 

5 

  R

  

st Report 
ge 

ATION F

Prob
. 

Dist.
Div.

N 1 

R √3

R √3

R √3
R √3
R √3
N 1 
R √3
R √3
R √3

R √3

R √3

R √3

N 1 
N 1 

R √3

R √3

R √3

N 1 

R √3

N 1 

RSS   

k   

15070379-F
32 of 92 

OR HAN

ci       
(1 g) (

1 

(1-cp)
1/2 (1

√Cp 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 
1 

1 

1 

0,64 0

0,64 0

0,6 0

0,6 0

  

  

FCC-H 

NDSET 

ci       
10 g)

1 g
ui 

(± %

1 5,8

-cp)
1/2 1,4

√Cp 2,4

1 0,5
1 2,7
1 0,5
1 0,5
1 0,0
1 0,8
1 1,7

1 0,8

1 0,8

1 1,3

1 2,6
1 3,0

1 2,8

1 2,3

0,43 1,8

0,43 2,5

0,49 1,7

0,49 3,0

  10.3

  20.7

SAR TE

g     
       

%) 

10 g   
ui     

(± %) 

8 5,8 

43 1,43 

41 2,41 

58 0,58 
71 2,71 
58 0,58 
50 0,50 
00 0,00 
81 0,81 
73 1,73 

81 0,81 

81 0,81 

33 1,33 

60 2,60 
00 3,00 

89 2,89 

31 2,31 

85 1,24 

56 1,72 

73 1,41 

00 2,45 

39 9.92 

78 19.84 

EST 

 
  

vi 

∞ 

∞ 

∞ 

∞ 
∞ 
∞ 
∞ 
∞ 
∞ 
∞ 

∞ 

∞ 

∞ 

N-1 
N-1 

∞ 

∞ 

∞ 

M 

∞ 

M 

  

  



 
 

 

 

 

TEST INST
Name

Equipm
P C

Signal Ge

MultiM

S-Parameter
Analyz

Wirele
Commun

Test S

Power M

E-field PR

DIPOLE

DIPOLE 

Commun
Anten

Laptop POSI
DEVIC

e\POSITIO
DEVIC

DUMMY P

SAM PHA

Elliptic Ph

PHANTOM

6 AXIS R

high Power S
Amplif

(80MHz~10

Medium Pow
State Am
(0.8~4.2

Wave Tube A
8 GHz at 2

 
 
 
 
 
 
 
 
 
 
 
 
 

TRUMENTAT
e of 
ment 

M

C 

nerator 

eter 

r Network 
zer 

ess 
ication  
Set 

Meter 

ROBE 

E 835 

 1900 

ication 
nna  

ITIONING 
CE 

ONING 
CE 

PROBE 

ANTOM 

hantom 

M TABLE 

ROBOT 

Solid State 
fier 
000MHz) 

wer Solid 
mplifier 
2GHz) 

Amplifier 4-
20Watt 

TION 
Manufacture

Compaq 

Agilent 

Keithley 

Agilent 

R & S 

HP 

SATIMO 

SATIMO 

SATIMO 

SATIMO 

SATIMO 

SATIMO 

ANTENNESSA 

SATIMO 

SATIMO 

SATIMO 

KUKA 

Instruments for 
Industry 

Instruments for 
Industry 

Hughes Aircraft 
Company 

 

Tes
Pag

8 TEST

r Type/M

PV 3.06

8665B

MiltiMete

8753

CMU2

437

SSE

SID 8

SID 1

ANTA

LSH

MSH

 

SAM

ELLI

N/A

KR

CMC

S41-

1277H02

st Report 
ge 

T INSTR

Model S

6GHz 

B-008 

er 2000 

3ES 

200 

7B 

E2 S

835 S

900 S

TA3 S

15 

H73 

M87 

I20 

A 

R5 

150 

-25 

2F000 

15070379-F
33 of 92 

RUMENT 

Serial Numbe

375052-AA1 

3744A10293 

1259033 

US39173518 

111078 

3038A03648 

SN 27/14 EPG23

SN 18/11 DIPC 15

SN 18/11 DIPG 15

SN 20/11 ANTA 

SN 24/11 LSH15

SN 24/11 MSH73

DP41 

SN 24/11 SAM87

SN 20/11ELLI20

N/A 

949272 

M631-0408 

M629-0408 

81 

FCC-H 

  

er Calib
Da

N

05/15

06/21

08/04

07/22

05/17

30 11/25

50 06/18

53 06/18

3 06/21

5 N

3 N

N

7 N

0 N

N

N

N

N

N

bration 
ate 

C

N/A 

5/2015 

1/2015 

4/2014 

2/2014 

7/2015 

5/2014 

8/2015 

8/2015 

1/2015 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Calibration 
Due 
N/A 

05/15/2016 

06/21/2016 

08/04/2015 

07/22/2015 

05/17/2016 

11/24/2015 

06/18/2016 

06/18/2016 

06/20/2016 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



 
 

 

 

 
Test Conditio
 
1. Co

EU
Th

2 Co
All
co
ran

3 En
  
  
4 Te

Te
Test Proce

GSM
 

1. T
2. E

a
3. S
4. M

 Oth

 The

Source-bas
  

F
  
N

 
Remark: Tim

  So
  So
  So

 
 
 
 
 
 
 

on:  

onducted  Meas
UT was set for lo
he base station s
onducted Emiss
 test measurem
nfidence level o
nge 30MHz – 40
nvironmental Co

est Date : June 
ested By : Wiky 
edures: 
M PHONE radi

The transmitte
Establish comm
ll the time. 

Select lowest, 
Measure the co

her radio ou

 output power w

sed Time Av

For TDMA, the
 
Number of Tim

Duty Cycle
Duty cycle fa

Crest Facto

me slot duty cy
ource based tim
ource based tim
urce based tim

9 OUT

surement  
ow, mid, high ch
simulator was c

sions Measurem
ments carried ou
of approximately
0GHz is ±1.5dB
onditions 

11th, 2015 
Jam 

o output powe

r output port w
munication lin

middle, and h
onducted pea

tput power 

was measured 

veraged Bur

e following duty

me slot 

e 
actor 
or 

ycle factor = 10 
me averaged po
me averaged po

e averaged pow

 

Tes
Pag

TPUT PO

hannel with mod
connected to the
ment Uncertainty

t are traceable t
y 95% (in the ca
B. 

Temper
Relative
Atmosp

er measuremen

was connected
k between em

highest channe
k burst power

measureme

using power me

rst Power Ca

y cycle factor 

1  

1:8 
-9.03 dB

8 

 * log (1 / Time 
wer = Maximum
wer = Maximum
wer = Maximum

st Report 
ge 

OWER V

dulated mode an
e antenna termin
y 
to national stan

ase where distrib

rature 
e Humidity 
pheric Pressure 

nt 

d to base stat
mulator and EU

els for each ba
r and conducte

ent 

eter at low, mid

alculation: 

 was used to c

B 

 Slot Duty Cycle
m burst average
m burst average
m burst average

15070379-F
34 of 92 

VERIFICA

nd highest RF o
nal. 

dards.  The unc
butions are norm

 

ion emulator. 
UT and set EU

and and differ
ed average bu

d, and hi channe

calculate the s

2 

1:4 
-6.02 dB 

4 

e) 
ed power (1 Up
ed power (2 Up
ed power (4 Upl

FCC-H 

ATION 

output power. 

certainty of the m
mal), with a cove

23oC 
53% 
1019mbar 

UT to operate a

ent possible te
urst power from

els.  

source-based 

3 

1:2.66 
-4.26 dB

2.66 

link) – 9.03 dB 
link) – 6.02 dB 
link) – 3.01 dB 

measurement a
verage factor of 

at maximum o

est mode.  
m EUT antenn

 time average 

4

1
B -3.0

2

 
 
 

at a 
2, in the 

output power 

na port. 

 power 

4 

:2 
1 dB 
2 



 
 

 

Test Result

GSM: 

Ba

Cha

Frequen

GSM
(1 uplin

GPRS Mult
(1 uplin

GPRS Multi-
(2 uplin

GPRS Multi-
(4 uplin

EGPRS Mul
(1 uplink

EGPRS Mult
(2 uplin

EGPRS Mult
(4 uplink

Remark : 
GPRS, CS1 c
EGPRS, MCS
Multi-Slot Cla
Multi-Slot Cla
Multi-Slot Cla

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

t: 

and 

annel 

ncy (MHz) 

M Voice 
k),GMSK 

i-Slot Class 8 
k),GMSK 

-Slot Class 10 
k),GMSK 

-Slot Class 12 
k),GMSK 

ti-Slot Class 8 
k), GMSK 

ti-Slot Class 10 
k), GMSK 

ti-Slot Class 12 
k), GMSK 

coding scheme
S1 coding sche
ass 8 , Support 
ass 10 , Suppor
ass 12 , Suppor

128 

824.2 

32.37 

32.35 

31.49 

29.16 

32.33 

 
31.48 

 
29.07 

.  
eme. 
 Max 4 downlink
rt Max 4 downlin
rt Max 4 downlin

Tes
Pag

Burst A

GSM8

190 

836.6 

32.34 

32.33 

31.44 

29.08 

32.32 

31.42 

28.94 

k, 1 uplink , 5 w
nk, 2 uplink , 5 
nk, 4 uplink , 5 

st Report 
ge 

Average Powe

850 

251 

848.8 

32.33 

32.31 

31.41 

29.03 

32.27 

31.4 

28.89 

working link 
 working link 
 working link 

15070379-F
35 of 92 

r (dBm);  

Tune up 
Power 
tolerant 

/ 1

32±1 3

32±1 3

31±1 

29±1 2

32±1 3

31±1 2

29±1 2

FCC-H 

512 66

850.2 188

30.25 30.

30.23 30.

29.3 29.

27.75 27.6

30.21 30.

29.26 29.

27.43 27.2

PCS1900 

61 810 

80 1909.8

18 30.05

14 30.03

19 29.14

61 27.53

13 30.01

16 29.13

21 27.09

Tune up 
 Power 
tolerant 

8 / 

 30±1 

 30±1 

 29±1 

 27±1 

 30±1 

 29±1 

 27±1 



 
 

 

B

Ch

Ch

Frequen

GSM
(1 uplin

GPRS Mult
(1 uplin

GPRS Multi
(2 uplin

GPRS Multi
(4 uplin

EGPRS Mu
(1 uplin

EGPRS Mult
(2 uplink

EGPRS Mult
(4 uplin

Remark : 
Time average 
Source based

Note:  1. du
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Band 

annel 

annel 

ncy (MHz) 

M Voice 
nk),GMSK 

ti-Slot Class 8 
nk),GMSK 

i-Slot Class 10 
nk),GMSK 

i-Slot Class 12 
nk),GMSK 

lti-Slot Class 8 
nk), GMSK 

ti-Slot Class 10
k), GMSK 

ti-Slot Class 12
nk), GMSK 

 factor = 1 uplin
 time average p

ue to the sou

128 

128 

824.2 

23.34 

23.32 

25.47 

26.15 

 
23.30 

0 
25.46 

2 26.06 

nk , 10*log(1/8)
power = Burst A

urce based ti

Tes
Pag

Source Based

GSM

190 2

190 2

836.6 8

23.31 2

23.3 2

25.42 2

26.07 2

23.29 2

25.40 2

25.93 2

=-9.03dB , 2 up
Average power 

ime average 

st Report 
ge 

d time Averag

850 

251 Time 
fa

251 Time 
f

848.8 

23.30 -9

23.28 -9

25.39 -6

26.02 -3

23.24 -9

25.38 -6

25.88 -3

plink , 10*log(2/
 + Time Averag

 power; Bod

15070379-F
36 of 92 

e Power (dBm

Average 
actor 

5

Average 
t  

5

/ 185

9.03 21

9.03 21

6.02 23

3.01 24

9.03 21

6.02 23

3.01 24

/8)=-6.02dB , 4 
ge factor 

dy SAR was p

FCC-H 

) 

12 661 

12 661 

50.2 1880 

.22 21.15 

.20 21.11 

3.28 23.17 

4.74 24.60 

.18 21.10 

3.24 23.14 

4.42 24.20 

 uplink , 10*log(

erformed at

PCS1900 

810 

810 

1909.8 

 21.02 

 21.00 

 23.12 

 24.52 

 20.98 

 23.11 

 24.08 

(4/8)=-3.01dB 

t GPRS Multi

Time Average 
factor 

Time Average 
f t  

/ 

-9.03 

-9.03 

-6.02 

-3.01 

-9.03 

-6.02 

-3.01 

‐slot class 12

 

 

2. 



 
 

 

 

WCDMA BA

Ban
co

AND Ⅴ 

nd/ Time Slot
onfiguration 

RMC 
12.2kbps 

HSDPA 
Subtest1 

HSDPA 
Subtest2 

HSDPA 
Subtest3 

HSDPA 
Subtest4 

HSUPA 
Subtest1 

HSUPA 
Subtest2 

HSUPA 
Subtest3 

HSUPA 
Subtest4 

HSUPA 
Subtest5 

t 
Cha

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

41

41

42

Tes
Pag

annel 

132 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

133 

175 

232 

st Report 
ge 

Frequenc

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4

826.4

835 

846.4
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y 
Avera

FCC-H 

age power 
(dBm) 

23.45 

23.39 

23.37 

23.47 

23.36 

23.38 

23.41 

23.34 

23.31 

23.42 

23.38 

23.34 

23.49 

23.36 

23.33 

23.48 

23.32 

23.31 

23.45 

23.34 

23.37 

23.44 

23.29 

23.34 

23.42 

23.37 

23.32 

23.35 

23.3 

23.28 

Tune u
 Power tole

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1dB

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

23±1d

p 
erant 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 

Bm 



 
 

 

 

WCDMA Ba

Ban
co

 

and Ⅱ: 

nd/ Time Slot
onfiguration 

RMC 
12.2kbps 

HSDPA 
Subtest1 

HSDPA 
Subtest2 

HSDPA 
Subtest3 

HSDPA 
Subtest4 

HSUPA 
Subtest1 

HSUPA 
Subtest2 

HSUPA 
Subtest3 

HSUPA 
Subtest4 

HSUPA 
Subtest5 

t 
Chan

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

92

94

95

Tes
Pag

nnel 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

62 

00 

38 

st Report 
ge 

Frequency

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 

1852.4 

1880.0 

1907.6 
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Averag
(d

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

FCC-H 

ge power 
dBm) 

24.07 

24.01 

24.09 

23.99 

24.02 

24.07 

24.05 

24.04 

23.96 

24.05 

23.96 

24.06 

24.12 

23.94 

24.12 

23.93 

23.85 

24.04 

23.84 

24.03 

23.79 

24.04 

24.09 

23.99 

23.86 

23.97 

23.91 

24.11 

24.09 

23.96 

Tune up
 Power toler

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

p 
rant 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 



 
 

 

WCDMA Ba
Ban
co

 

 
 
 
 
 
 
 
 
 
 
 
 
 

andⅣ: 
nd/ Time Slot
onfiguration 

RMC 
12.2kbps 

HSDPA 
Subtest1 

HSDPA 
Subtest2 

HSDPA 
Subtest3 

HSDPA 
Subtest4 

HSUPA 
Subtest1 

HSUPA 
Subtest2 

HSUPA 
Subtest3 

HSUPA 
Subtest4 

HSUPA 
Subtest5 

t 
Chan

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

13

14

15

Tes
Pag

nnel 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 

313 

13 

12 
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Frequency

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 

1712.4 

1732 

1752.6 
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Averag
(d

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

FCC-H 

ge power 
dBm) 

23.97 

23.87 

23.94 

23.87 

23.68 

23.74 

23.85 

23.94 

23.86 

24.05 

23.76 

24.06 

24.12 

23.84 

24.21 

23.93 

23.85 

22.04 

23.74 

24.03 

23.79 

23.4 

24.09 

23.99 

23.86 

23.97 

23.91 

23.69 

23.59 

23.76 

Tune up
 Power toler

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

24±1dB

p 
rant 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 
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nt Result   
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Output Power(

4.360 

3.750 

2.117 

4.486 

3.647 

1.932 

4.704 

3.924 

2.072 
   
mum tune up p

FCC-H 

dBm) 

power of BT is 5

Tune up limit
4.5±

3.5±

2.5±

4.5±

3.5±

2.5±

4.5±

3.5±

2.5±

5.5dBm=3.55mW

ted(dBm) 
1 

1 

1 

1 

1 

1 

1 

1 

1 

W, no stand-
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o
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1
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channel with te
 If the source-
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eference meas

easurement 
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Pag

10 SAR 
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30 dB less than 
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Temper
Relative
Atmosp

ne 13th, 2015 
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ction per FCC
est mode whic
-based time-av
then testing u

ed test position
est output pow

or the other ch
repeated SAR
ceed the follow
surement 

st Report 
ge 

TEST RE

 of the emulator
 the output powe

ail 
rature 
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pheric Pressure 

UT and base s
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wer channel u
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ESULTS

r is more than 5
er of EUT. 

 

station emulati
ne. For GSM/G
ximum source
t power for ea
 mode is not n
 or flat) 

under the sele
t be performed
nt is required 
eps: 

FCC-H 

S 

0 cm and the ou

23oC 
53% 
1019mbar 

on by air link. 
GPRS/EGPRS
e-based time-a
ch data mode

necessary.  

cted test mode
d. 

utput power rad

 
S, set EUT int
averaged burs
e of EGPRS is

e. If the meas

diated from 

to highest 
st power listed
s lower than 

sured 1-g SAR

d 
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SAR Summ

GSM850  
Date of Me

Position
Right He

Cheek 
Right He

Tilt 
Left Head

 Cheek 
Left Head

Tilt 
Body 

 Front sid
Body 

 Back-sid
Body 

 Back-sid
Body 

 Back-sid
Body 

 Back-sid
 

WCDMA BA
Date of Mea

Position
Right Hea

Cheek 
Right Hea

Tilt 
Left Head

 Cheek 
Left Head

Tilt 
Body 

 Front sid
Body 

 Back-sid
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mary Test Re

easured : June

n Chann
ead  

Mid 

ead  
Mid 

d 
 Mid 

d  
Mid 

de 
Mid 

de 
 Low

de 
Low

de Mid 

de High

ANDⅤ(850) 
asured : June 1

 Chann
ad  Mid

ad  
Mid

d 
 Mid

d  
Mid

de 
Mid

e 
Mid

esult:  

e 11th, 2015     

nel Mode
GSM
voice
GSM
voice
GSM
voice
GSM
voice

 GPR
Class

w GPR
Class

w 
GPR

Class

 
GPR

Class

h 
GPR

Class

11th, 2015       

nel Mode

 
RMC

12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

Tes
Pag

                        

e 
SAR

1g(W/k
M  
e 

0.712

M  
e 

0.354

M  
e 0.694

M  
e 0.326

S  
12 

0.51

S  
12 

1.05

S  
12 

0.964

S  
12 0.923

S  
12 0.914

                         

e 
SAR

1g(W/k
C 
bps 

0.684

C 
bps 

0.38

C 
bps 0.62

C 
bps 0.34

C 
bps 

0.46

C 
bps 

0.51

st Report 
ge 

                        

R 
kg) 

Limit
(W/kg

2 1.6 

4 1.6 

4 1.6 

6 1.6 

7 1.6 

1 1.6 

4 1.6 

3 1.6 

4 1.6 

                        

R 
kg) 

Limi
(W/kg

4 1.6 

1 1.6 

7 1.6 

6 1.6 

3 1.6 

1 1.6 
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          Body Se

t 
g) 

Power 
Drift 
(%) 

-1.45 

-1.12 

-2.05 

-1.54 

1.58 

0.07 

0.78 

-0.82 

0.38 

          Body Se

t 
g) 

Power 
Drift 
(%) 

 -1.06 

 -1.34 

 -3.98 

 -4.26 

 -0.64 

 -0.33 

FCC-H 

eparation Dista

Maximum 
Turn-up 

Power(dBm) 

33 

33 

33 

33 

30 

30 

30 

30 

30 

paration Dista

Maximum 
Turn-up 

Power(dBm) 

24 

24 

24 

24 

24 

24 

ance:1.5cm 
  measured 

output 
power  
(dBm) 

32.34 

32.34 

32.34 

32.34 

29.08 

29.16 

29.16 

29.08 

29.03 

ance:1.5cm  
  measured 

output 
power  
(dBm) 

23.39 

23.39 

23.39 

23.39 

23.39 

23.39 

Scaled 
Maximum     
SAR(W/kg) 

0.83 

0.41 

0.81 

0.38 

0.64 

1.28 

1.17 

1.14 

1.14 

Scaled 
Maximum    
SAR(W/kg) 

0.79 

0.44 

0.72 

0.72 

0.53 

0.59 

 



 
 

 

PCS1900:  
Date of Mea

Position
Right Hea

Cheek 
Right Hea

 Tilt 
Left Head

 Cheek 
Left Head

Tilt 
Body 

 Front sid
Body 

 Back-sid
 
 

WCDMA BA
Date of Mea

Position
Right Hea

Cheek 
Right Hea

 Tilt 
Left Head

Cheek 
Left Head

Tilt 
Body 

 Front sid
Body 

 Back-sid
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

asured : June 

n Chann
ad  

Mid 

ad Mid 

d 
 

Mid 

d  
Mid 

de 
Mid 

de Mid 

ANDⅡ(1900):
asured : June 1

 Chann
ad  

Mid

ad Mid

d  Mid

d  
Mid

de Mid

e Mid

12th, 2015       

nel Mode
GSM
voice
GSM
voice
GSM
voice
GSM
voice
GPR

Class

 
GPR

Class

:  
12th, 2015       

nel Mode

 
RMC

12.2kb

 
RMC

12.2kb

 RMC
12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

Tes
Pag

                        

e 
SA

1g(W
M  
e 0.31

M  
e 

0.06

M  
e 

0.52

M  
e 

0.09

S  
12 

0.42

S  
12 0.49

                         

e 
SAR

1g(W/k
C 
bps 0.64

C 
bps 

0.172

C 
bps 

0.62

C 
bps 

0.222

C 
bps 0.57

C 
bps 0.762

st Report 
ge 

                         

AR 
W/kg) 

Lim
(W/k

18 1.6

65 1.6

24 1.6

93 1.6

22 1.6

91 1.6

                        

R 
kg) 

Limi
(W/kg

7 1.6 

2 1.6 

6 1.6 

2 1.6 

7 1.6 

2 1.6 
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          Body Se

it 
kg) 

Power 
Drift 
(%) 

6 -4.16 

6 -5.19 

6 0.41 

6 -5.85 

6 -2.13 

6 -1.66 

           Body Se

t 
g) 

Power 
Drift 
(%) 

 -0.56 

 0.19 

 -0.52 

 -0.82 

 -0.84 

 -0.88 

FCC-H 

eparation Dista

Maximum 
Turn-up 

Power(dBm) 

31 

31 

31 

31 

28 

28 

eparation Dista

Maximum 
Turn-up 

Power(dBm) 

25 

25 

25 

25 

25 

25 

ance:1.5cm  
  measured 

output 
power  
(dBm) 

30.18 

30.18 

30.18 

30.18 

27.61 

27.61 

ance:1.5cm 
  measured 

output 
power  
(dBm) 

24.01 

24.01 

24.01 

24.01 

24.01 

24.01 

Scaled 
Maximum     
SAR(W/kg) 

0.38 

0.08 

0.63 

0.11 

0.46 

0.54 

Scaled 
Maximum    
SAR(W/kg) 

0.81 

0.22 

0.79 

0.28 

0.72 

0.96 

 

 



 
 

 

WCDMA BA
Date of Mea

Position
Right Hea

Cheek 
Right Hea

 Tilt 
Left Head

Cheek 
Left Head

Tilt 
Body 

 Front sid
Body 

 Back-sid
 
 
Note:  1. KDB
               less 
              RMC
            2.  KD

RF c
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1.  Re
thro

2. Whe
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repe
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4. Per
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 than 0.25dB hi

C<75% of the SA
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ough 4) do not
en the origina

rform a second
eated measur
 1-g SAR limit
rform a third re
d the ratio of la
asured SAR (W

SAR:   

Band 

GSM850 

):  
13th, 2015       

nel Mode

 
RMC

12.2kb

 
RMC

12.2kb

 RMC
12.2kb

 RMC
12.2kb

 
RMC

12.2kb

 
RMC

12.2kb

Body SAR is no
gher than meas
AR limit. 
Body SAR is no
SUPA/HSDPA a
D THE maximu

ty considera

 D01v01 secti

urement is not
t apply. 

al highest mea
d repeated me
rements is > 1
). 
epeated meas
argest to smal
W/Kg) 

Position 

Body 
 Back-side 

Tes
Pag

                         

e 
SAR

1g(W/k
C 
bps 0.564

C 
bps 0.20

C 
bps 

0.574

C 
bps 

0.23

C 
bps 

0.432

C 
bps 0.65

t required for H
sured without H

ot required for h
active is less th

um SAR for 12.2

ation 

ion 2.8.1, repe

t required whe

sured SAR is 
easurement on
.20 or when th

surement only 
lest SAR for th

Channel M

Low 
G

Cl

st Report 
ge 

                        

R 
kg) 

Limi
(W/kg

4 1.6 

7 1.6 

4 1.6 

1 1.6 

2 1.6 

8 1.6 

HSDPA when th
HSDPA using 1

handset with HS
han 0.25dB high
2kbps RMC is<

eated measure

en the original

 ≥ 0.80 W/kg
nly if the ratio 
he original or 

 if the original
he original, fir

Mode 
Origi

al  

GPRS  
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1.05
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          Body Se

t 
g) 

Power 
Drift 
(%) 

 -1.51 

 -0.36 

 -1.05 

 0.42 

 1.08 

 -0.62 

he average outp
2.2kbps RMC o

SPA capabilitie
her than that m

<75% of the SA

ements are re

l highest meas

g, repeat that m
 of largest to s
repeated mea

, first or secon
st and second

measure

n
 

1st Repe

Value 

1 0.964 

FCC-H 

paration Dista

Maximum 
Turn-up 

Power(dBm) 

25 

25 

25 

25 

25 

25 

put of each RF c
or the maximum

s when the max
easure without 
R limit 

equired followi

sured SAR is 

measurement
smallest SAR 
asurement is ≥

nd repeated m
d repeated me

ed  SAR( W/kg)

eated 2nd R

Ratio Value

1.09 NA 

ance:1.5cm 
  measured 

output 
power  
(dBm) 

23.87 

23.87 

23.87 

23.87 

23.87 

23.87 

channel with HS
m SAR for 12.2k

ximum average
 HSUPA/HSDP

ng the proced

< 0.80W/kg; s

t once. 
 for the origina
≥ 1.45 W/kg 

measurement i
easurements is

) 

Repeated 

e Ratio 

 NA 

Scaled 
Maximum    
SAR(W/kg) 

0.73 

0.27 

0.74 

0.30 

0.56 

0.85 
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kbps    

e output of each
PA using 

dures as 

steps 2)      

al and first 
(~ 10% from 

s ≥ 1.5 W/kg
s > 1.20. 
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