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1. GENERAL INFORMATION
1.1. EUT Description
Product Name :GSM Mobile Phone
Trade Name : Snapfol
Model No. : EZTWO
GSM850: 824MHz~849MHz
TX Frequency :
GSM1900: 1850MHz~1910MHz
RX Frequenc ~GSM850: 869MHz~894MHz
quency ' GSM1900: 1930MHz~1990MHz
Antenna Type : Internal
Device Category :Portable
Hardware version ‘W57 _-MB-_REV1.1
Max. Output Power : GSMB850: 32.72dBm
(Conducted) GSM1900:29.80dBm
1.2. Test Environment

Ambient conditions in the laboratory:
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2 System components

2.1 ALSAS-10U System Description

ALSAS-10-U is fully compliant with the
technical and scientific requirements of IEEE
1528, IEC 62209, CENELEC, ARIB, ACA, an
the Federal Communications Commission. T}
system comprises of a six axes articulated ro
which utilizes a dedicated controller.
ALSAS-10U uses the latest methodologies at
FDTD order to provide a platform which is
repeatable with minimum uncertainty.
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2.2 E-Field Probe Specification

|Cump|iant Standards

AMSI CE3.19 200%

[Construction

and arranged for ¥, ¥, £ measurements

3 Dipoles utilizing high impedance lines diode mounted

|Frequency Range

700MHz o 3GHz

Sensitivity Air

Better than 0.65 wv/{wim)?

IDynamic Range

2my to 200mY typical (non amplified)

Isotropic Response Axial

Typically £ 0.1dB

|Linearit',r

+0.2 dB or better

[Probe Tip Radius S mm

Sensor Offset 1.56 (£ 0.02 mm)

[Probe Length 290 mm

[Connector & Pin Bayonet
Ertalyte™

|Material

2.3 H-Field Probe Specification

[Compliant Standards

ANSI CB3.19 200x

[Construction

2 Dipoles utilizing high impedance lines diode mounted
and arranged for , Y, Z measurements

|Frequency Range

FO0MHz o 3GHz

Sensitivity Air

33 vl (A rr)©

[Dyn amic Range

5 mafm to 2 &fm

|Linearit',r +0.2 dB or better

[Probe Tip Radius UUser selectable all =7 mm
Sensor Offset 350+ 0.02mm)

[Probe Length 200 mm

[Connector G Pin Bayonet

|M aterial

Ertalyte™
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2.4 Axis Articulated Robot

ALSAS-10U utilizes a six articulated robot, which i
controlled using a Pentium based real-time movem
controller. The movement kinematics engine utilize
proprietary (Thermo CRS) interpolation and
extrapolation algorithms, which allow full freedarh
movement for each of the six joints within the
working envelop. Utilization of joint 6 allows fdull
probe rotation with a tolerance better than 0.05mm
around the central axis.

-
Robot/Controller Manufacturer Thermo CRS

Number of Axis Six independently controlled axis
Positioning Repeatability 0.05mm

Controller Type Single phase Pentium based C500C
Robot Reach 710mm

Communication RS232 and LAN compatible

2.5 Universal Device Positioner

The universal device positioner allows complete
freedom of movement of the EUT. Developed to holg
EUT in a free-space scenario any additional loading
attributable to the material used in the constamctf
the positioner has been eliminated. Repeatabiéis/ h
been enhanced through the linear scales which tioem
design used to indicate positioning for any givest t
scenario in all major axes.
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2.6 Test Equipment List
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Note: All equipment upon which need to be caliluledes with calibration period of 1
year. except validation dipole antenna of everg&ry.
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Hearing aid near-field immunity measurement uncertainty estimation

Data Data Prob. Uncertainty
Contribution dB type dist. Weight dB Notes/comments
RF reflections =0.8 Spec Rect 1/43 =048 Reflections =20 dB
Power meter (forward) =006 | Spec Rect 143 =0.034 VSWR=1.08.T=0.04
Power meter (reverse) =006 | Spec Rect 143 =0034 VSWER =108 T=004
Directional coupler =10 Spec. Rect 1/43 =0.58 VSWR=1.15T=0.07
Cable loss =10 Uncert'y Norm. 1/2 =05
Hearing aid loading of ant. — — — — — VSWR=10.T=031
Mismatch =019 | Spec. U-shaped 1/42 =0.13 20Log(1 =TI3)
Positioning accuracy =162 | Spec. Rect. 1/43 =094
Acoustic fransmission line — — — — —
Microphone =10 Spec. Rect. 1/43 =058
2 cc coupler — — — — —
Pre-amplifier =10 Spec. Rect. 1/43 0.58
Frequency analyzer =05 Spec. Rect. 143 020
System repeatability =05 Std. Dev. | Nom =05
EUT repeatability — — —
Combined standard Nom. 1 1.65
uncertainty. u.(y)
Expanded uncertainty, U Norm. 2 3.20

Table 2—Hearing aid immunity measurements

Hearing aid near-field immunity measurement uncertainty estimation

Data Data Prob. Uncertainty
Contribution dB type dist. Weight dB Notes/comments
RF reflections =0.8 Spec Rect 1/43 =046 Reflections <20 dB
Power meter (forward) =0.06 | Spec Rect 1/43 =0.034 VSWR=108T=0.04
Power meter (reverse) =006 | Spec Rect 143 =0.034 VSWR=108T=0.04
Directional coupler =1.0 Spec. Rect 1/43 =0.58 VSWR=115T=007
Cable loss =10 Uncert’y Norm. 12 =035
Hearing aid loading of ant. — — — — — VSWR=19.T=031
Mismatch =0.19 | Spec. U-shaped 1/42 =0.13 20Log(1 = II3)
Positioning accuracy =162 | Spec. Rect. 1/43 =094
Acoustic fransmission line — — — — —
Microphone =10 Spec. Rect. 1/43 =058
2 cc coupler — — — — —
Pre-amplifier =1.0 Spec. Rect. 1/43 0.58
Frequency analyzer =05 Spec. Rect. 1/43 =020
System repeatability =05 S5td. Dev. | Nom 1 =05
EUT repeatability — — —
Combined standard Norm. 1 1.65
uncertainty, v/
Expanded uncertainty, U Norm. 2 320

HAC RF Emission Measurement Evaluation

3.1 System Check

The test setup should be validated when first goméid and verified periodically thereafter to eeguroper
function. The procedure consists of two parts: idipalidation and determination of probe modulatiactor
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3.2 Dipole validation

The HAC validation dipole antenna serves as a knevunmce for an electrical and magnetic RF outpigure 2
shows the setup used for the dipole validation.

1. The dipole antenna was placed in the positiomally occupied by the WD.

2. The dipole was energized with a 20 dBm un-maedlaontinuous-wave signal.

3. The length of the dipole was scanned with bofteld and H-field probes and the maximum valuedach scan
was recorded.

4. The readings were compared with the values geavby the probe manufacturer and were found to

agree within the allowed tolerance of 10%.Figur®ipole Validation Procedure

The probe is positioned over the illuminated dipatld0 mm distance from the nearest point on tbhber
sensor element to the top surface (edge) of theedglement.
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3.3 Probe Modulation Factor
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3.4 Validation and modulation factor
f(MHz) Signal Type Pulse Measurement Target Deviation | Mod Factor
Average E-field (V/m) E-field(V/m) (%) Ration
Power
(dBm)
835.00 CW 20 176.757 184.05 -3.96 -
835.00 | AM 80% 20 114.777 - - 1.54
835.00 GSM 20 68.78 - - 2.57
1880 CW 20 144.484 156.74 -7.82 -
1880 | AM 80% 20 96.969 - - 1.49
1880 GSM 20 53.315 - - 2.71
f(MHz) Signal Type Pulse Measurement Target Deviation | Mod Factor
Average H-field (A/m) H-field(A/m) (%) Ration
Power
(dBm)
835.00 CW 20 0.434 0.461 -5.86 -
835.00 | AM 80% 20 0.238 - - 1.82
835.00 GSM 20 0.117 - - 3.71
1880 CW 20 0.430 0.447 -3.80 -
1880 | AM 80% 20 0.319 - - 1.35
1880 GSM 20 0.181 - - 2.37
Note:

1. Modulation Factor =Measured E/H Field (CW)/Measugigd Field (Modulation)
2. Peak(dB V/m or dB A/m)=20 x log(Reading[time avengg V/m or A/m] x Probe Modulation Factor)

4. HAC Exposure Limits

4.1 ARTICULATION W EIGHTING FACTOR (AWF)

The following AWF factors shall be used for thenstard transmission protocols

Standard Technology AWFdB

TIA/EIA/1IS-2000 CDMA 0
TIA/EIA-136 TDMA(50 Hz) 0

J-STD-007 GSM(217) -5

T1/T1P1/3GPP UMTS(WCDMA) 0
iDENTM TDMA(22 and 11Hz) 0

Table: Articulation Weighting Factor (AWF)
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4.2 TELEPHONE N-FILED CATEGORY

The following was shows the M-rating for wirelestephone:

Table: Telephone near-field categories in linear uits

NOTE: The WD must be performed in the category M3
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5 TEST PROCEDURES

6 HAC RF Emission Test Results

6.1 Conducted Power(Unit:dBm)

Band GSM850 GSM1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880.0 1909.8
GSM 32.64 32.72 32.68 29.80 29.70 29.72
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6.2 E-Field Emission for GSM:

Operation mode Battery Channel f(MHz) Peal;\(/l/ir;:‘;eld) M-Rating
GSM 850 A 128 824.2 180.179 M4
Operation mode Battery Channel f(MHz) Peal;\(/l/i-f;eld) M-Rating

m
GSM 850 A 190 836.6 221.896 M3
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Operation mode Battery Channel f(MHz) Pealg\(/l/ir;:‘;eld) M-Rating
GSM 850 A 251 848.8 256.754 M3
Operation mode Battery Channel f(MHz) Peal;\(/l/i-f;eld) M-Rating

m
GSM 1900 A 512 1850.2 49.087 M4
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Operation mode Battery Channel f(MHz) Pealg\(/l/ir;:‘;eld) M-Rating
GSM 1900 A 661 1880.0 52.859 M4
Operation mode Battery Channel f(MHz) Peal;\(/l/i-f;eld) M-Rating

m
GSM 1900 A 810 1909.8 49.754 M4
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6.3 H-Field Emissions for GSM

Operation mode Battery Channel f(MHz) Peak(l(—!:‘/irerz]l)d) M-Rating
GSM 850 A 128 824.2 0.285 M4
Operation mode Battery Channel f(MHz) Peala&l;i-f;eld) M-Rating

m
GSM 850 A 190 836.6 0.319 M4
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Operation mode Battery Channel f(MHz) Peala&l?r-r:‘;eld) M-Rating
GSM 850 A 251 848.8 0.383 M4
Operation mode Battery Channel f(MHz) Peala&l;i-f;eld) M-Rating

m
GSM 1900 A 512 1850.2 0.236 M3
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Operation mode Battery Channel f(MHz) Peal;'g\ljr:)ield) M-Rating
GSM 1900 A 661 1880.0 0.241 M3
Operation mode Battery Channel f(MHz) Peak(H-field) M-Ratin

(A/m) ¥
GSM 1900 A 810 1909.8 0.205 M3
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7 HAC Test Photographs

H-field E-field
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8 SYSTEM VALIDATION RESULTS

Input power Target Value _ o
Frequency(MHZz) E-Field(V/m) Deviation(%o) data
(dBm) (V/m)
835 20 184.05 176.757 -3.96 Apr.16.20
Input power Target Value i o
Frequency(MHz) E-Field(V/m) Deviation(%) data
(dBm) (V/m)
1880 20 156.74 144.484 -7.82 Apr.16.20
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Input power

Target Value

Frequency(MHZz) H-Field(A/m) Deviation(%o) data
(dBm) (A/m)
835 20 0.461 0.434 -5.86 Apr.16.2013
Input power Target Value . o
Frequency(MHz) H-Field(A/m) Deviation(%) data
(dBm) (A/m)
1880 20 0.447 0.430 -3.80 Apr.16.20013
Note: Deviation=((E or H-field Result)-(Target fied))/(Target field)*100%
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9 Probe calibration report
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10 Dipole calibration report
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