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Laboratory Introduction 
ATION  

SIEMIC, headquartered in the heart of Silicon Valley, with superior facilities in US and Asia, is one of 
the leading independent testing and certification facilities providing customers with one-stop shop 
services for Compliance Testing and Global Certifications. 

 

 
 

In addition to testing and certification, SIEMIC provides initial design reviews and compliance 
management through out a project. Our extensive experience with China, Asia Pacific, North America, 
European, and international compliance requirements, assures the fastest, most cost effective way to 
attain regulatory compliance for the global markets. 
 

Accreditations for Conformity Assessment 
 

Country/Region Scope 

USA EMC, RF/Wireless, SAR, Telecom 

Canada EMC, RF/Wireless, SAR, Telecom 

Taiwan EMC, RF, Telecom, SAR, Safety 

Hong Kong RF/Wireless, SAR, Telecom 

Australia EMC, RF, Telecom, SAR, Safety 

Korea EMI, EMS, RF, SAR, Telecom, Safety 

Japan EMI, RF/Wireless, SAR, Telecom 

Singapore EMC, RF, SAR, Telecom 

Europe EMC, RF, SAR, Telecom, Safety 
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1 TECHNICAL DETAILS 

 
Purpose 

 
Compliance testing of Q330 with HAC RF Emission. 

Applicant / Client 
 

Haier Telecom (Qingdao) Co., Ltd.  
No1. Haier Road , Hi-tech Zone, Qingdao, Shangdong 

Manufacturer 
 

Haier Telecom  CO., Ltd  
Haier Information Park,Laoshan District, Qingdao China 

Laboratory performing the tests 

 
SIEMIC(Shenzhen-China) Laboratories 

Zone A, Floor 1, Building 2, Wan Ye Long Technology Park, South Side of  
Zhoushi Road,  Bao'an District, Shenzhen 518108, Guangdong, P.R.C.  

 Tel: +(86) 0755-26014629 
VIP Line: 950-4038-0435 

Test report reference number 15070097-HAC-RF 

Date EUT received Feb-10-2015 

Standard applied 
 

CFR 20.19 , ANSI C63.19:2011 
Dates of test (from – to) Feb 15th,  2015 

No of Units:    1 

Equipment Category: PCE 

Trade Name:  Haier 

Model Name:  Q330 

RF Operating Frequency (ies) 
GSM850 : 824.2 ~ 848.8 MHz(TX) / 869.2 ~ 893.8 MHz(RX) 

GSM1900 : 1850.2 ~ 1909.8 MHz(TX) / 1930.2 ~ 1989.8 MHz(RX) 

RF Conducted Power (dBm) 
GSM850 : 31.84dBm 

GSM1900 : 29.38dBm 
Antenna Type: PIFA Antenna  

Modulation: GSM : GMSK 

FCC ID: SG20150128Q330 

IC ID: NA 
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2 Test Condition 

 
Ambient Condition  
 
Temperature:  20 ~ 24 C 
 
Humidity      :  < 60 % 
 
 
 
Testing Configuration 
 
The device was controlled by using a base station emulator R&S CMU200. Communication between the device and the 
emulator was established by air link. The power control bits was set to “Always Up” from the emulator to radiate 
maximum output power during all testing 
 
Measurements were performed on the low, middle and high channels of all bands  
 
List of Air Interfaces/Bands & Operating Modes 
 

Air-
Interface 

Band 
(MHz) 

Type C63.19/ 
Tested 

Simultaneous 
Transmissions 
Note: Not to be 

test 

Concurred 
single 

transmission 

Reduced  
power 

20.19(c)(1) 

Voice Over 
Digital 

Transport 
(Data) 

GSM 
850 

VO YES Yes, with 
Bluetooth 

NA 
NA NA 

1900 NA NA 

Note: 1. the device only support GSM voice call mode, and performed at GSM850/1900 for HAC RF-emission 
testing. 
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The HAC Standard ANSI C63.19-2011 defines a new scaling using the Modulation Interference Factor (MIF) 
which replaces the need for the Articulation Weighting Factor (AWF) during the evaluation and is applicable 
to any modulation scheme. 
 
The Modulation Interference factor (MIF, in dB) is added to the measured average E-field (in dBV/m) and 
converts it to the RF Audio Interference level (in dBV/m). This level considers the audible amplitude 
modulation components in the RF E-field. CW fields without amplitude modulation are assumed to not 
interfere with the hearing aid electronics. Modulations without time slots and low fluctuations at low 
frequencies have low MIF values, TDMA modulations with narrow transmission and repetition rates of few 
100 Hz have high MIF values and give similar classifications as ANSI C63-2007. 
 
Definitions 
COMHAC E-field probes have a bandwidth <10 kHz and can therefore not evaluate the RF envelope in the 
full audio band. OPENHAC is therefore using the “indirect" measurement method according to ANSI C63.19-
2011 which is the primary method. These near field probes read the averaged E-field measurement. 
Especially for the new high peak-to-average (PAR) signal types, the probes shall be linearized by probe 
modulation response (PMR) calibration in order to not overestimate the field reading. 
The evaluation method or the MIF is defined in ANSI C63.19-2011 section D.7. An RMS demodulated RF 
signal is fed to a spectral filter (similar to an A weighting filter) and forwarded to a temporal filter acting as a 
quasi-peak detector. The averaged output of these filtering is called to a 1 kHz 80% AM signal as reference. 
MIF measurement requires additional instrumentation and is not well suited for evaluation by the end user 
with reasonable uncertainty 
 
It may alternatively be determined through analysis and simulation, because it is constraint and characteristic 
for a communication signal. OPENHAC uses well defined signals for PMR calibration. The MIF of these 
signals has been determined by simulation and is automatically applied. 
 
MIF values were not tested by a probe or as specified in the standards but are based on analysis provided by 
SATIMO  for all the air interfaces (GSM, WCDMA, CDMA). For GSM, CDMA2000, WCDMA, the data 
included in this report are for the worst case operating modes. 
 

Communication System Name  
UMTS-FDD(WCDMA) -20.49 

GSM-FDD(TDMA,GMSK) 3.60 
CDMA2000(1XRTT, RC3) -19.77 

 
A PMR calibrated probe is linearized for the selected waveform over the full dynamic range within the 
uncertainty specified in its calibration certificate. COMHAC E-field probes have a bandwidth <10 kHz and can 
therefore not evaluate the RF envelope in the full audio band. OPENHAC is therefore using the \indirect" 
measurement method according to ANSI C63.19-2011 which is the primary method. These near field probes 
read the averaged E-field measurement. Especially for the new high peak-to-average (PAR) signal types, the 
probes shall be linearized by PMR calibration in order to not overestimate the field reading.  
 
The evaluation method for the MIF is defined in ANSI C63.19-2011 section D.7. An RMS demodulated RF 
signal is fed to a spectral filter (similar to an A weighting filter) and forwarded to a temporal filter acting as a 

3 Modulation Interference Factor (MIF) 
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quasi-peak detector. The averaged output of these filtering is scaled to a 1 kHz 80% AM signal as reference. 
MIF measurement requires additional instrumentation and is not well suited for evaluation by the end user 
with reasonable uncertainty. It may alternatively be determined through analysis and simulation, because it is 
constant and characteristic for a communication signal. OPENHAC uses well-defined signals for PMR 
calibration. The MIF of these signals has been determined by simulation and is automatically applied. The 
MIF measurement uncertainty is estimated as follows, for modulation frequencies from slotted waveforms 
with fundamental frequency and at least 2 harmonics within 10 
kHz: 
　 0.2 dB for MIF -7 to +5 dB, 
　 0.5 dB for MIF -13 to +11 dB 
　 1 dB for MIF > -20 dB 
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The following are step-by-step test procedures. 
a) Confirm proper operation of the field probe, probe measurement system and other instrumentation and 

the positioning system. 
b) Position the WD in its intended test position. 
c) Set the WD to transmit a fixed and repeatable combination of signal power and modulation characteristic 

that is representative of the worst case (highest interference potential) encountered in normal use. 
Transiently occurring start-up, changeover, or termination conditions, or other operations likely to occur 
less than 1% of the time during normal operation, may be excluded from consideration. 

d) The center sub-grid shall be centered on the T-Coil mode perpendicular measurement point or the 
acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm by 50 mm 
grid, which is contained in the measurement plane, refer to illustrated in Figure 1. If the field alignment 
method is used, align the probe for maximum field reception. 

e) Record the reading at the output of the measurement system 
f) Scan the entire 50 mm by 50 mm region in equally spaced increments and record the reading at each 

measurement point. The distance between measurement points shall be sufficient to assure the 
identification of the maximum reading. 

g) Identify the five contiguous sub-grids around the center sub-grid whose maximum reading is the lowest of 
all available choices. This eliminates the three sub-grids with the maximum readings. Thus, the six areas 
to be used to determine the WD’s highest emissions are identified. 

h) Identify the maximum reading within the non-excluded sub-grids identified in step g). 
i) Convert the highest field reading within identified in step h) to RF audio interference level, in V/m, by 

taking the square root of the reading and then dividing it by the measurement system transfer function, 
established in 5.5.1.1 Convert this result to dB(V/m) by taking the base-10 logarithm and multiplying by 
20. Indirect measurement method Replacing step i), the RF audio interference level in dB (V/m) is 
obtained by adding the MIF (in dB) to the maximum steady-state rms field-strength reading, in dB(V/m), 
from step h). Use this result to determine the category rating 

j) Compare this RF audio interference level with the categories in Clause 8 (ANSI C63.19-2011) and record 
the resulting WD category rating 

k)  For the T-Coil mode M-rating assessment, determine whether the chosen perpendicular measurement 
point is contained in an included sub-grid of the first scan. If so, then a second scan is not necessary. 
The first scan and resultant category rating may be used for the T-Coil mode M rating. Otherwise, repeat 
step a) through step i), with the grid shifted so that it is centered on the perpendicular measurement point. 
Record the WD category rating. 

 
 
 

4 HAC RF Emission Test Procedure 
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Test flowchart Per ANSI-PC63.19 2011 
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The test setup was validated when first configured and verified periodically thereafter to ensure proper 
function. The procedure provided in this section is a validation procedure using dipole antennas for which the 
field levels were computed by numeric modeling. 
 
Procedure 
Place a dipole antenna meeting the requirements given in ANSI C63.19-2011 in the normally occupied by the 
WD. The dipole antenna serves as a known source for an electrical and magnetic output. Position the E-field 
probe so that the following occurs: 

- The probes and their cables are parallel to the coaxial feed of the dipole antenna 
- The probe cables and the coaxial feed of the dipole antenna approach the measurement area from 

opposite directions 
- The center point of the probe element(s) is 15 mm from the closest surface of the dipole elements. 

 
Scan the length of the dipole with the E-field probe and record the two maximum values found near the dipole 
ends. Average the two readings and compare the reading to the expected value in the calibration certificate 
or the expected value in this standard. 
 

 
 
5. 1 System Validation Results 
 

Note: performed at 02/15/2015 

5 System Validation 

Calibration 
Dipole 

F(MHz) Input Power
(mW) 

Measured 
Results 

E-field Target 
Values (V/m) 

(From SATIMO) 

Deviation1)
(%) 

DHA31 835 100 226.10 220.4 2.58 
DHA32 1880 100 163.17 153.4 6.36 
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Name of Equipment 
 

 
Manufacturer 

 
Type/Model 

 
Serial Number 

 
Calibration Due 

P C Compaq PV 3.06GHz 375052-AA1 N/A 

Signal Generator Agilent 8665B-008 3744A01304 5/17/2015 
MultiMeter Keithley MiltiMeter 2000 1259033 08/13/2015 

S-Parameter Network Analyzer Agilent 8753ES US38161019 08/04/2015 
 

Wireless Communication Test Set R & S CMU200 111078 07/22/2015 
Power Meter HP 437B 3038A03648 5/17/2015 

COMOHAC E-Field Probe SATIMO EPH25 SN 3110 EPH22 06/13/2015 

Communication Antenna  SATIMO ANTA30 SN 31/10 ANTA30 N/A 

Mobile Phone POSITIONING DEVICE SATIMO MSH63 SN  31/10 MSH63 N/A 

COMOHAC Broadband Dipole 800-950 SATIMO 

COMOHAC 

Broadband Dipole 

800-950MHz 

SN 24/11 DHA31 10/28/2015 

COMOHAC Broadband Dipole 1700-

2000 
SATIMO 

COMOHAC 

Broadband Dipole 

1700-2000MHz 

SN 24/11 DHB32 10/28/2015 

PHANTOM TABLE SATIMO N/A N/A N/A 
6 AXIS ROBOT KUKA KR5 949319 N/A 

High Power Solid State Amplifier 
(80MHz~1000MHz) 

Instruments for 
Industry 

CMC150 M631-0408 N/A 

Medium Power Solid State Amplifier 
(0.8~4.2GHz) 

Instruments for 
Industry 

S41-25 M629-0408 N/A 

Wave Tube Amplifier 4-8 GHz at 20Watt 
Hughes Aircraft 

Company 
1277H02F000 81 N/A 

 
 
 
 
 
 

6 List of Equipments 
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Uncertainty  
Component 

Tolerances 
(dB) / % 

Probability 
Distribution 

Divisor Ci Uncertainty 
(dB) 

Uncertainty 
(%) 

 
Measurement System Related 

RF Reflections 0.1 dB R √3 1 0.06 N/A 
Field Probe Conv. Factor 0.2 dB R √3 1 0.12 N/A
Field Probe Anisotropy 0.25 dB R √3 1 0.14 N/A
Positioning Accuracy 0.1 dB R √3 1 0.06 N/A

Probe Cable Placement 0.1 dB R √3 1 0.06 N/A
System Repeatability 0.2 dB R √3 1 0.12 N/A

EUT Repeatability 0.1 dB N 1 1 0.10 N/A
Combined Standard Uncertainty :  0.26 6.36 % 

 
Test Sample Related 

Device Positioning Vertical 4.7 % R √3 0.67 N/A 1.8 % 
Device Positioning Lateral 1.0 % R √3 1 N/A 0.6 % 

Device Holder 2.4 % R √3 1 N/A 1.4 % 
Test Sample 0.3 % N 1 1 N/A 0.3 % 
Power drift 5 % R √3 1 N/A 1.7 % 

       
PMF Calculation 

Power Sensor 1.0 % R √3 1 N/A 0.6 % 
Dual Directional Coupler 1.0 % R √3 1 N/A 0.6 % 

       
Phantom and setup Related 

Phantom Thickness 2.4 % R √3 0.67 N/A 0.9 % 
       

Combined Standard Uncertainty 7.1 % 
Expanded Standard Uncertainty (K=2, confidence 95%)  14.2 % 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 HAC RF Emissions Measurement Uncertainty 
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RF Conducted power 

Mobile phone radio output power measurement 
 
1. The transmitter output port was connected to base station emulator. 
2. Establish communication link between emulator and EUT and set EUT to operate at maximum output 
power all the time. 
3. Select lowest, middle, and highest channels for each band and different possible test mode.  
4. Measure the conducted peak burst power and conducted average burst power from EUT antenna port. 

 
Burst Average Power (dBm);  

Band GSM850 GSM1900 

Channel 128 190 251 512 661 810 

Frequency (MHz) 824.2 836.6 848.8 1850.2 1880 1909.8 

GSM Voice 
(1 uplink),GMSK 

33.85 33.89 33.84 30.99 30.96 30.68 

 
 

Analysis of RF Air Interface Technologies 

1. An RF air interface technology of a device is exempt from testing when its average antenna input power 
plus its MIF is ≤17dBm for all of its operating modes. 

2. The worst case MIF plus the worst case average antenna input power for all modes are investigated 
below to determine the testing requirements for this device. 

3. Individual Mode Evaluations 
 

Air Interface 
Maximum Average 

power 
Worst-case  MIF 

(dB) 
Total 

(Power+MIF, dB) 
C63.19 Testing 

required 
GSM835-1/8th Frame 

rate 
24.86 3.6 28.46 Yes 

PCS1900- 1/8th 
Frame rate 

21.96 3.6 25.56 Yes 

 

8 RF Conducted Power & Tested Mode Justification  
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8.1 RF Emissions Measurement Criteria 
 
WD RF audio interference level caterories in logarithmic units 

Emission Categories 
E-field emissions 

< 960 MHz > 960 MHz 
Category M1 50 to 55 dB (V/m) 40 to 45 dB (V/m) 

Category M2 45 to 50 dB (V/m) 35 to 40 dB (V/m) 

Category M3 40 to 45 dB (V/m) 30 to 35 dB (V/m) 

Category M4 <40 dB (V/m) <30 dB (V/m) 

 
8.2 HAC (RF Emissions) Test Results 

Operating Mode Channel No. Frequency(MHz) 
Peak E Field  

(dBv/m) M rating Plots 

GSM850 
128 824.2 12.55 M4 1# 
192 836.6 12.65 M4 2# 
251 848.8 13.83 M4 3# 

GSM1900 
512 1850.2 18.64 M4 4# 
661 1880.0 18.46 M4 5# 
810 1909.8 19.57 M4 6# 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9 HAC RF Emissions Test Results 
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CW850 
Band  
Frequency (MHz): 835.000000 
Input power: 20dBm 

Surface HAC 

 
 
Probe Modulation Factor = 1.000000 
Maximum value of total field = 226.10 V/m
 
 

Annex A   System Check 
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CW1900 
Band  
Frequency (MHz): 1880.00000 
Input power: 20dBm 

Surface HAC 

 
 
Probe Modulation Factor = 1.000000 
Maximum value of total field = 163.17 V/m
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Test Item 1 

GSM850 

low Band  

Frequency (MHz): 824.200000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 12.55 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

10.39 

Grid 2: 

12.27 

Grid 3: 

14.20 

Grid 4: 

11.08 

Grid 5: 

12.55 

Grid 6: 

14.61 

Grid 7: 

10.36 

Grid 8: 

11.13 

Grid 9: 

12.76 

 
 
 

Annex B   Test plots 
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Test Item 2 

GSM850 

Middle Band  

Frequency (MHz): 836.600000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 12.65 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

10.56 

Grid 2: 

12.39 

Grid 3: 

14.49 

Grid 4: 

10.98 

Grid 5: 

12.65 

Grid 6: 

14.91 

Grid 7: 

10.22 

Grid 8: 

11.24 

Grid 9: 

12.74 
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Test Item 3 

GSM850 

High Band  

Frequency (MHz): 848.800000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 13.83 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

11.49 

Grid 2: 

13.35 

Grid 3: 

15.23 

Grid 4: 

12.10 

Grid 5: 

13.83 

Grid 6: 

15.62 

Grid 7: 

11.07 

Grid 8: 

12.36 

Grid 9: 

13.77 
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Test Item 4 

PCS1900 

Low Band  

Frequency (MHz): 1850.2000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 18.64 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

15.22 

Grid 2: 

18.45 

Grid 3: 

21.44 

Grid 4: 

17.30 

Grid 5: 

18.64 

Grid 6: 

22.27 

Grid 7: 

17.52 

Grid 8: 

17.22 

Grid 9: 

21.41 
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Test Item 5 

PCS1900 

Middle Band  

Frequency (MHz): 1880.0000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 18.46 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

14.63 

Grid 2: 

18.32 

Grid 3: 

20.99 

Grid 4: 

17.11 

Grid 5: 

18.46 

Grid 6: 

22.07 

Grid 7: 

17.19 

Grid 8: 

17.59 

Grid 9: 

21.56 
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Test Item 6 

PCS1900 

Middle Band  

Frequency (MHz): 1909.8000 

E‐Field  

Grid size (mm x mm): 50.0, 50.0 

Step (mm): 5 
 

Surface HAC 

 
Maximum value of total field = 19.57 dB (V/m)
Hearing Aid Near‐Field Category: M4 
 
 

E in dB (V/m) 
 

Grid 1: 

16.05 

Grid 2: 

19.28 

Grid 3: 

21.63 

Grid 4: 

18.44 

Grid 5: 

19.57 

Grid 6: 

22.72 

Grid 7: 

18.88 

Grid 8: 

18.77 

Grid 9: 

22.35 
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Annex B Test Setup Photo 



 
Test Report 15070097-HAC-RF 
Page 25 of 49 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex C Calibration Report 
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