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2 Client Information 

2.1 Applicant Information 

Company Name: Q INNOVATIONS PRIVATE LIMITED      

Address /Post: 25, Shakuntala Farm, M G Road, Sultanpur, New Delhi-110030, 

Contact: Damon Han 

Email: damon.h@q-innovations.in 

Telephone: 91-124-4648000/8111 

Fax: \ 

 

2.2 Manufacturer Information 

Company Name: Q INNOVATIONS PRIVATE LIMITED      

Address /Post: 25, Shakuntala Farm, M G Road, Sultanpur, New Delhi-110030, 

Contact: Damon Han 

Email: damon.h@q-innovations.in 

Telephone: 91-124-4648000/8111 

Fax: \ 
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3 Equipment under Test (EUT) and Ancillary Equipment (AE) 

3.1 About EUT 

Description: Mobile Phone 

Model name: Q28A,Q28C 

Operating mode(s): WCDMA Band 2 / 4 / 5,LTE Band 2/4/5/12/14, BT, Wi-Fi 2.4G 

Note: Mobile Phone Q28C manufactured by Q INNOVATIONS PRIVATE LIMITED is a variant 

model based on Q28A for conformance test. According to “Justification Letter” provided by 

applicant, no test needs to been performed, all results are cited from the initial model. 

3.2 Internal Identification of EUT used during the test 

EUT ID* IMEI HW Version SW Version 

EUT1 356228100004661 01 9AS8 

*EUT ID: is used to identify the test sample in the lab internally.

Note: It is performed to test HAC with the EUT 1. 

3.3 Internal Identification of AE used during the test 

AE ID* Description Type Manufacturer 

AE1 Battery Lithium-ion Lishen Electronic Co.,Ltd. 

*AE ID: is used to identify the test sample in the lab internally.

3.4 Air Interfaces / Bands Indicating Operating Modes 

Air-interface Band(MHz) Type 
C63.19 / 

tested 

Simultaneous 

Transmissions 

Name of Voice 

Service 

Power 

Reduction 

WCDMA 
B2 / B4/ B5 VO Yes BT,WLAN CMRS Voice 

No 
HSPA DT No BT,WLAN NA 

LTE (FDD) 2/4/5/12/14 VD No
(1)

BT,WLAN VoLTE No 

WLAN 2.4G DT No WWAN NA No 

BT 2.4G DT No WWAN NA No 

Remark: 

1. The air interface is exempted from testing by low power exemption that its average antenna input power plus its

MIF is ≤17dBm, and is rated as M4.

VO:  Voice CMRS/PSTN Service Only 

VD:  Voice CMRS/PSTN and Data Service 

DT:   Digital Transport 

* HAC Rating was not based on concurrent voice and data modes; Non-current mode was found to represent worst

case rating for both M and T rating
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4. Reference Documents 

The following document listed in this section is referred for testing. 

Reference Title Version 

ANSI C63.19-2011 

American National Standard for Methods of Measurement 

of Compatibility between Wireless Communication Devices 

and Hearing Aids 

2011  

KDB 285076 D01 
Equipment Authorization Guidance for Hearing Aid 

Compatibility 
v05 
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5 Modulation Interference Factor (MIF) 

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 

ER3D, E-field probes have a bandwidth <10 kHz and can therefore not evaluate the RF envelope in 

the full audio band. DASY52 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. DASY52 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 SPEAG for all the air interfaces (GSM, WCDMA, CDMA, LTE). The data included in this 

report are for the worst case operating modes. The UIDs used are listed below: 

 

UID  Communication System Name  MIF (dB)  

10011 UMTS-FDD (WCDMA)  -27.23 

10170 LTE-FDD(SC-FDMA, 1RB, 20MHz, 16-QAM ) -9.76 

10176 LTE-FDD(SC-FDMA, 1RB, 10MHz, 16-QAM ) -9.76 
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A PMR calibrated probe is linearized for the selected waveform over the full dynamic range within 

the uncertainty specified in its calibration certificate. ER3D, EF3D and EU2D E-field probes have a 

bandwidth <10 kHz and can therefore not evaluate the RF envelope in the full audio band. DASY52 

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 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,  

-13 to +11 dB  

-20 dB  
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6 Evaluation for low-power exemption 

6.1 Product testing threshold  

There are two methods for exempting an RF air interface technology from testing. The first method 

requires evaluation of the MIF for the worst-case operating mode. An RF air interface technology of 

a device is exempt from testing when its average antenna input power plus its MIF is ≤17 dBm for 

any of its operating modes. The second method does not require determination of the MIF. The RF 

emissions testing exemption shall be applied to an RF air interface technology in a device whose 

peak antenna input power, averaged over intervals ≤50 μs20, is ≤23 dBm. An RF air interface 

technology that is exempted from testing by either method shall be rated as M4. 

The first method is used to be exempt from testing for the RF air interface technology in this report. 

 

6.2 Conducted power 

Band power (dBm) MIF (dB) Sum (dBm) HAC Test 

WCDMA B2 23.0 -27.23 -4.23 No 

WCDMA B4 23.0 -27.23 -4.23 No 

WCDMA B5 24.0 -27.23 -3.23 No 

LTE Band 2 24.0 -9.76 14.24 No 

LTE Band 4 24.0 -9.76 14.24 No 

LTE Band 5 24.1 -9.76 14.34 No 

LTE Band 12 24.1 -9.76 14.34 No 

LTE Band 14 23.1 -9.76 13.34 No 

Note: 

1. Power = Max turn-up limit 
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ANNEX A UID Specification 
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