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Annex 3:
Protocol implementation information

General

The list of PICS and PIXIT gives all the information needed to perform the tests described in 3GPP TS 11.10.

A3.1
Protocol Implementation Conformance Statement (PICS)

For the points listed the manufacturer has the choice between different solutions in implementation. The manufacturer has to describe his choice if there is any consequence for the tests.

A3.1.1
LAPDm protocol (3GPP TS 04.05 and 04.06)

A3.1.1.1
Simplified protocol - 3GPP TS 04.06 section 6

Statement about the choice made by the manufacturer.

A3.1.1.2
Management of SAPI = 3 - 3GPP TS 04.11 section 2.3

Statement about the handling of SAPI = 3 on the data link layer chosen by the manufacturer.

A3.1.2
Mobility management

A3.1.2.1
IMSI detach initiation by the MS - 3GPP TS 04.08 / 3GPP TS 24.008 section 4.3.4.1

During a location updating, if an IMSI detach has to be performed (SIM or power off), the IMSI detach can be delayed until the location updating is finished, or can be omitted.

A3.1.2.2
IMSI detach completion by the MS - 3GPP TS 04.08 / 3GPP TS 24.008 section 4.3.4.3

The MS should delay the local release of the channel to allow a normal release from the network after a detach by power off command, if possible.

If not possible the RR sub-layer on the MS side should be aborted without waiting for something from the network.

A3.1.2.3
MM specific procedures - 3GPP TS 04.08 / 3GPP TS 24.008 section 4.4 and 4.5.1.1

During the lifetime of an MM specific procedure, if an MM connection establishment is required by a CM-entity, this request will either be rejected or delayed until the running MM specific procedure is terminated and, provided that the network has not sent a "follow-on proceed" indication, the RR connection is released.

If the LOCATION UPDATING REQUEST message has not been sent, the mobile station may include a "follow-on request" indicator in the message. The mobile station shall then delay the request until the MM specific procedure is completed, when it may be given the opportunity by the network to use the RR connection.

A3.1.2.4
Receiving an MM STATUS message - 3GPP TS 04.08 / 3GPP TS 24.008 section 4.6

If the MM-entity of the Mobile Station receives a MM-STATUS message no state transition and no specific action shall be taken as seen from the radio interface, i.e. local actions are possible.

A3.1.3
Call control

A3.1.3.1
Status enquiry procedures - 3GPP TS 04.08 / 3GPP TS 24.008 section 5.5.3.1

The MS may send a STATUS ENQUIRY and take the appropriate actions based on the answer (STATUS) of the network.

A3.1.3.2
Receiving a STATUS message by a CC entity - 3GPP TS 04.08 / 3GPP TS 24.008 section 5.5.3.2

The determination of which CC states are incompatible between the MS and the network is left as an implementation decision except in some particular cases.

A3.1.3.3
Called side compatibility checking - 3GPP TS 04.08 / 3GPP TS 24.008 annex B.3

Compatibility checking can be performed in various ways from the viewpoint of execution order and information to be checked, e.g. first DDI number, sub-address and then compatibility or vice versa.

A3.1.3.4
Disconnect on incoming call

The mobile equipment may or may not offer the possibility to disconnect an incoming call:

a)
after having confirmed an incoming call, but before alerting.

b)
after alerting, but before connecting.

3GPP TS 02.30 (5.2.3) allows the combination of SEND and END function in one key.

A3.1.4
Layer 1

A3.1.4.1
Optional storage of BCCH carrier information - 3GPP TS 05.08 section 6.3

The MS may include optional storage of BCCH carrier information. For instance, the MS may store the BCCH carriers in use by the PLMN accessed when it was last active in the GSM network, or it may store BCCH carriers for more than one PLMN.

A3.1.5
Autocalling - (ref.: 3GPP TS 02.07, annex 1)

Cause number 27 implemented in:

-
category 2 (preferred);

-
category 3.

A3.1.6
Transient states

The following call control states may be transient in the mobile station:


State U6


State U6 may be transient if the mobile station is not configured to support explicit refusal of an incoming call by the (human or non-human) user (e.g. via a terminal interface) before call confirmation.


If U6 is transient, there is an internal transition


CALL CONFIRMED

U6 
> U9


or an internal transition


RELEASE COMPLETE

U6 
> U0.


State U7


State U7 is transient if the implementation allows for automatic connect after an implementation specific time T.


If U7 is transient, there is an internal transition:


after T, CONNECT

U7 
> U8.


State U9


State U9 is not transient if:


- the implementation does not support immediate connect


- an appropriate TCH is not yet assigned


- the signalling element has not been present in the SETUP


If the implementation supports immediate connect, there is an internal transition:


CONNECT

U9 
> U8.


If the appropriate TCH is available or the signalling element was present in SETUP, there is an internal transition:


ALERTING

U9 
> U7.


State U12


U12 is a stable state, if an appropriate speech traffic channel is connected and progress indicator #8 was present in the DISCONNECT message. Otherwise U12 is transient, and there is an internal transition:

A3.2
Protocol Implementation Extra Information for Testing (PIXIT)

A3.2.0
Introduction

Some of the features listed below are mandatory, others are not ; but in any case for each feature implemented the manufacturer must provide information to enable regulatory testing to be conducted.

A3.2.1
Basic characteristics

A3.2.1.1
Type of antenna

-
Integrated without a connector.

-
Position for normal use (if integrated without a connector).

-
With a connector allowing the connection of an external antenna.


If with a connector, declare in band impedance.

A3.2.1.2
Power supply

-
Type of battery (if any).

-
Type of power supply.

-
Nominal voltage(s).

-
End-point voltage(s) of battery(s) (if any).

-
Details of MS shut-down voltage.

A3.2.1.3
Power class of the MS

-
Different class declared.

-
Class mark change: description of the means to change the RF power capabilities.

A3.2.1.4
Channel modes supported

Speech full rate

Speech half rate

Data 14.5 kbit/s T/NT

Data 12 kbit/s full rate T/NT

Data 6 kbit/s full rate T/NT

Data 6 kbit/s half rate T/NT

Data 3,6 kbit/s full rate T

Data 3,6 kbit/s half rate T

A3.2.1.5
Teleservices supported

11)
Telephony

12)
Emergency calls

21)
Short message MT/PP

22)
Short message MO/PP

23)
Short message transmission cell broadcast

61)
Alternate speech and facsimile group 3 T/NT

62)
Automatic facsimile group 3 T/NT

A3.2.1.6
Supplementary services supported

Call forwarding.

Call restriction.

Handling of undefined GSM Supplementary Services.

A3.2.1.7
Bearer services supported

20 )
Asynchronous General Bearer Service
see 3GPP TS 02.02 sect.3.1

21 )
Data circuit Duplex asynchronous
300 bit/s
T/NT

22 )
Data circuit Duplex asynchronous
1200 bit/s
T/NT

23 )
Data circuit Duplex asynchronous
1200/75 bit/s
T/NT

24 )
Data circuit Duplex asynchronous
2400 bit/s
T/NT

25 )
Data circuit Duplex asynchronous
4800 bit/s
T/NT

26 )
Data circuit Duplex asynchronous
9600 bit/s
T/NT

30 )
Synchronous General Bearer Service
see 3GPP TS 02.02 sect.3.1

31 )
Data circuit Duplex synchronous
1200 bit/s
T

32 )
Data circuit Duplex synchronous
2400 bit/s
T/NT

33 )
Data circuit Duplex synchronous
4800 bit/s
T/NT

34 )
Data circuit Duplex synchronous
9600 bit/s
T/NT

40 )
General PAD Access Bearer Service
see 3GPP TS 02.02 sect.3.1

41 )
PAD Access circuit asynchronous
300 bit/s
T/NT

42 )
PAD Access circuit asynchronous
1200 bit/s
T/NT

43 )
PAD Access circuit asynchronous
1200/75 bit/s
T/NT

44 )
PAD Access circuit asynchronous
2400 bit/s
T/NT

45 )
PAD Access circuit asynchronous
4800 bit/s
T/NT

46 )
PAD Access circuit asynchronous
9600 bit/s
T/NT

50 )
General Packet Access Bearer Service
see 3GPP TS 02.02 sect.3.1

51 )
Data Packet Duplex synchronous
2400 bit/s
NT

52 )
Data Packet Duplex synchronous
4800 bit/s
NT

53 )
Data Packet Duplex synchronous
9600 bit/s
NT

61 )
Alternate Speech/Date


(here Data offers the same service


as bearer services 21-34 with "3,1kHz" information transfer capability)

81 )
Speech followed by Data


(here Data offers the same service


as bearer services 21-34 with "3,1kHz" information transfer capability)

A3.2.1.8
SIM removal

-
Removal of the SIM is possible without disconnection of the power supply (Y/N).

A3.2.1.9
Classmark

The coding of Mobile station classmark 1, 2, and 3 and the fact whether and under which conditions the classmark 3 information element is included in a CLASSMARK CHANGE message, has to be declared by the manufacturer. The declaration has to fulfil the following requirements:

-
Mobile station classmark 1: Bits 4, 5, and 8 of the first (and only) octet of the value part of the information element shall be coded as "0". The "Revision level" and "RF power capability" field shall specify the value that is correct for the MS.

-
Mobile station classmark 2: Bits 4, 5, and 8 of the first octet, bits 2, 3, and 8 of the second octet, bits 3 to 7 of the third octet of the value part of the information element shall be coded as "0". The "Revision level" field, "RF power capability" field, "PS capability" field, "SS Screening indicator" field, "SM capability" field, "Frequency capability" field, "Classmark 3" field, "A5/2 algorithm supported" field, and "A5/3 algorithm supported" field shall specify the value that is correct for the MS. 

-
Mobile station classmark 3: Bits 5 to 8 of the first octet of the value part of the information element shall be coded as "0". If the value part contains more octets, they shall be coded as "0000 0000". The "A5/4 algorithm supported" field, "A5/5 algorithm supported" field "A5/6 algorithm supported" field, and "A5/7 algorithm supported" field shall specify the value that is correct for the MS (that is, they shall be set to "0"). 

NOTE:
The requirements to the classmark may be subject to changes. That is why test cases are expected to verify the manufacturer's declaration, whereas the correctness of the manufacturer's declaration is to be verified "off line".

A3.2.1.10
Type of SIM/ME interface (ref. 3GPP TS 11.11 and 3GPP TS 11.12)

-
5V SIM/ME interface (5V only ME)

-
3V SIM/ME interface (3V only ME)

-
5V/3V SIM/ME interface (3V technology ME)

A3.2.1.11
Multislot class

-
Multislot class as defined in annex B.1 of 3GPP TS 05.02

A3.2.2
Man machine interface

A3.2.2.1
Mobile station features

-
Description of manual entry and display of a called number.

-
Description of the basic way to send a call manually.

-
Description of the basic way to take a call manually.

-
Description of the basic way to end a call manually.

-
Description of the basic way to send an emergency call manually.

-
Description of the basic way to send DTMF manually.

-
Description of the manual PLMN selector.

-
Description of the automatic PLMN selector.

-
Description of the indication of the country.

-
Description of the indication of the available PLMN.

-
Description of the indication of the automatic registration to a PLMN.

-
Description of the service indicator.

-
Description of the management of the SIM by the user:

.
keying PIN and changing PIN,

.
indication of acceptance or rejection of keyed PIN,

.
indication of blocked SIM,

.
indication of successful unblocking of the SIM,

.
storing an abbreviated number,

.
displaying an abbreviated number.

-
Description of the selection of the hands free.

-
Description of the volume control.

-
Description of local barring of outgoing calls.

-
Description of prevention of unauthorized calls.

-
Description of the auto calling management:

.
selection of the auto calling,

.
indication that the call failed and a re-try is attempted,

.
indication that the call finally failed,

.
number of B-party numbers that can be stored in the list of blacklisted numbers.

· Description of the way in which the MS generates an MS originated NOTIFY, if possible. This feature may or may not be supported by the MS. 

· Description of the way the MS indicates the identity of the current LSA to the human user (only applicable if the SoLSA MS has an interface to the human user)

· Description of the way the MS indicates the change of the current LSA to the human user (only applicable if the SoLSA MS has an interface to the human user)

NOTE:
All the above description could be extracted from the user's manual.

A3.2.2.2
Short message service

-
Description of the basic procedures to send a mobile originated short message.

-
Description of the basic procedures to display a mobile terminated short message.

-
Description of the basic procedures to display a cell broadcasted short message.

-
The value of the timer TC1M.

-
Whether SMS messages are stored in the SIM and/or the ME.

-
Maximum length (characters) of a mobile originated short message.

A3.2.2.3
Supplementary services

A3.2.2.3.1
Call forwarding

-
Description of the user's commands and of the display of the answers from the network for:

registration,

erasure,

activation,

deactivation,

interrogation,

specific data request.

-
Description of the display of:

.
notification of an incoming call to the "served" mobile or the "forwarded to" mobile,

.
notification during out-going call,

.
information to the calling mobile.

A3.2.2.3.2
Call restriction

-
Description of the user's commands and the display of the answers from the network for:

registration,

change of the password,

activation,

deactivation,

interrogation.

-
Description of the display of the indication of call barring.

A3.2.2.3.3
Handling of (undefined) GSM supplementary services

-
Description of the user's commands and the display of the answer from the network.

-
Identification of the short strings defining MS manufacturer defined procedure in idle mode (1 or 2 characters defined in the 3GPP TS 03.38 default alphabet followed by “SEND”).

A3.2.3
Electrical Man Machine Interface (EMMI)

A3.2.3.1
Methods supported for activation/deactivation of EMMI

-
all possibilities specified in 3GPP TS 11.10,  section 36.2.2 ;

-
all possibilities specified in 3GPP TS 11.10, section 36.2.2 , except activation by inserting a test SIM (when the ME is already switched on);

-
activation/deactivation only via layer 3 messages on the radio interface according to 3GPP TS 11.10,  section 36.2.2 .

A3.2.3.2
Transmission rate supported by the ME on the EMMI

A3.2.3.3
Layer 3 messages supported on the EMMI

-
Layer 3 messages as specified in 3GPP TS 11.10, section 36.3.5.3.2, except: (followed by the list of messages not supported);

-
others than defined in 3GPP TS 11.10 section 36.3.5.3.1 table 9.

A3.2.3.4
Keystroke sequence messages

Non standard keystroke sequences to be used on the EMMI (in line with 3GPP TS 11.10,  36.3.5.3.2):

-
related to tests of the mobile station features (3GPP TS 11.10,  section 33);

-
related to testing of the ME/SIM interface (3GPP TS 11.10, section 27);

-
related to tests of autocalling restrictions (3GPP TS 11.10, section 28);

-
related to tests of supplementary services (3GPP TS 11.10,  section 31);

-
related to tests of data services (3GPP TS 11.10, section 29);

-
related to tests of short message service (3GPP TS 11.10, section 34);

-
related to other tests.

A3.2.3.5
Internal malfunction detected messages

List of the error indicators provided.

A3.2.4
Digital Audio Interface (DAI)

Description of the speech data routing:

-
via the control lines;

-
or via the test interface message.

A3.2.5
Characteristics related to bearer services or teleservices

A3.2.5.1
Access interface

Description of the access interface to connect the DTE (e.g. V series (V.24, V.28), X series, two wire analogue interface for use with fax group 3, I.420 (S-reference point).

In case of a proprietary interface to a DTE (non standard), description of this interface (hardware and software).

In case of a non standard connector provide a mechanical adapter.

A3.2.5.2
Configuration of the MT

Description of the configuration information to be selected in the MT to connect a terminal equipment to the mobile termination.

Description of the (different) configuration(s) of the MT for each bearer service and each teleservice supported, with the range or value for the parameters and the configuration procedure.

For the purpose of test of MOC, the manufacturer shall describe precisely how it is possible to put the MT in the different configurations to generate the capability information of the Mobile according to section 3.2.5.3, and described as supported by the MS.

For the purpose of test of MTC, the manufacturer shall describe how to verify the correct selection by the MT of the required function with regard to the capability information as described below, especially using the messages at the Um interface if there is no R or S interface available (case MTO). The description shall be made for every combination of the parameter value valid for the MT.

A3.2.5.3
Capability information

Description of the capability information, related to supported bearer services:

-
bearer capabilities,

-
higher layer capabilities,

-
lower layer capabilities,

The manufacturer shall describe for every capability the associated terminal functions and their characteristics.

A3.2.5.4
Subaddress or DDI number

Subaddress or a DDI number of the MT.

Procedure to allocate or change DDI number or subaddress, if possible.

A3.2.5.5
User to user signalling

Description of the function and the user's access to it.

A3.2.5.6
Data call set-up and data call clearing

For each implemented transparent and non-transparent data service:

-
Description of the data call establishment mechanism:

-
Terminal initiated (CT108) (if possible),

-
MT (MMI/EMMI) initiated.

-
Description of DCE provided information (MT to TE), if any.

-
Declaration of optimal function and procedure, services supported by the MT.

-
Description of the data call clearing mechanism:

-
Terminal initiated (CT109) (if possible),

-
MT (MMI/EMMI) initiated.

-
Description of DCE provided information (MT to TE) related to a mobile or network initiated call clearing, if any.

A3.2.5.7
Characteristics of non-transparent data services

Description of Radio Link Protocol (RLP) features supported.

Description of supported RLP parameters and how to modify these values (if possible)

<iws>
IWF to MS window size

<mws>
MS to IWF window size

<T1>

acknowledgement timer T1


<N2>

retransmission attempts N2

Ability to configure the MS to use non-default RLP parameters.

Description of flow control mechanism:

-
INBAND (XON/XOFF);

-
OUTBAND COPnoFICt (CT105 and CT106).

A3.2.5.8
Possible ways of setting-up a call from either an external interface or internally

Describe in detail all possible ways a call can be initiated from the MS or a connected terminal.

A3.2.5.9
Application layer causing automatic call termination

State whether the call termination facility can be disabled and if so, describe in detail how.

A3.2.5.10
Call re-establishment for MS not supporting speech

Applicability of call re-establishment.

A3.2.6
International mobile station equipment identity

IMEI of the MS.

A3.2.7
Receiver intermediate frequencies

Flo - Local Oscillator frequency applied to first receiver mixer.

IF1 ... IFn - intermediate frequencies.

A3.2.8
Artificial ear

The manufacturer shall declare which type of artificial ear (type 1 or type 3.2 or type 3.4) is used for teleservices speech testing.

The following illustrate the results of both artificial ears when specified for acoustic receiving measurement.

Type 3.2 results are currently referred to ERP (as specified), but measured at DRP. When introducing DRP to ERP correction, a special frequency response is used which is obtained with the artificial ear in a free sound field. The overall result actually differs substantially from the transfer function under the IEC 318 test conditions. Referring the results to DRP instead avoids misleading interpretations.


[image: image8.wmf]Below 1 

KHz 

both type 3.2 curves are similar. The level decreases from IEC 318 to the type 3.2 results is due to the leak.

At high frequencies the measured type 3.2 curve without DRP to ERP correction (green) clearly illustrates better compatibility

towards IEC 318 results than the curve referred to ERP (red).
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[image: image1.wmf]This slide as well as the following two shows results of three measurement and evaluation methods per  each mobile sample.

The blue curve is as measured sealed to IEC 318 closed coupler. The green curve  is as measured with type 3.2 low leak

coupler at DRP. The red curve shows the same measurement data corrected to ERP using the correction function pro-

vided 

by the manufacturer.
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[image: image2.wmf]Receiving frequency response, sample mobile 2
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[image: image3.wmf]The three curves show the DRP to ERP transfer function for different source conditions. The blue line is obtained mounted

in a baffle. The other two functions are measured with a probe microphone at ERP on two mobiles with different acoustic

source impedance.
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[image: image4.wmf]Contrary to the first three slides, the type 3.2 low leak response at ERP her is not calculated, but measured with a probe

 microphone. The relationship between the three curves is the same as in each of the first three slides.
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[image: image5.wmf]Below 1 

KHz 

both type 3.2 curves are similar. The level decreases from IEC 318 to the type 3.2 results is due to the leak.

At high frequencies the measured type 3.2 curve without DRP to ERP correction (green) clearly illustrates better compatibility

towards IEC 318 results than the curve referred to ERP (red).

Receiving frequency response, sample mobile 3
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[image: image6.wmf]The difference between the results of type 3.2 low leak artificial ear referred to DRP

and ERP respectively is due to the acoustic input impedance of the artificial ear.

The high acoustic impedance at DRP is transferred to a relatively low impedance at

ERP for high frequencies according to the quarter wavelength distance between both

points. This means that acoustic energy at ERP is more in terms of sound velocity, 

which is not measured with the used pressure microphone. The human ear is known

to have its highest sensitivity around 5 

KHz

. Type 3.2 low leak measurement referred

to ERP has particularly low sensitivity at this frequency.

In order to account for compatibility between IEC 318 results and type 3.2 low leak

results as well as for the sensitivity of the human ear, it is up to the choice of the

terminal manufacturer, whether acoustic test results from the type 3.2 low leak

artificial ear should be referred to ERP or to DRP.

[image: image7.wmf]The difference between the results of type 3.2 low leak artificial ear referred to DRP

and ERP respectively is due to the acoustic input impedance of the artificial ear.

The high acoustic impedance at DRP is transferred to a relatively low impedance at

ERP for high frequencies according to the quarter wavelength distance between both

points. This means that acoustic energy at ERP is more in terms of sound velocity, 

which is not measured with the used pressure microphone. The human ear is known

to have its highest sensitivity around 5 

KHz

. Type 3.2 low leak measurement referred

to ERP has particularly low sensitivity at this frequency.

In order to account for compatibility between IEC 318 results and type 3.2 low leak

results as well as for the sensitivity of the human ear, it is up to the choice of the

terminal manufacturer, whether acoustic test results from the type 3.2 low leak

artificial ear should be referred to ERP or to DRP.
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This slide as well as the following two shows results of three measurement and evaluation methods per  each mobile sample.

The blue curve is as measured sealed to IEC 318 closed coupler. The green curve  is as measured with type 3.2 low leak

coupler at DRP. The red curve shows the same measurement data corrected to ERP using the correction function pro-

vided by the manufacturer.
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Receiving frequency response, sample mobile 1
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The three curves show the DRP to ERP transfer function for different source conditions. The blue line is obtained mounted

in a baffle. The other two functions are measured with a probe microphone at ERP on two mobiles with different acoustic

source impedance.
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DRP to ERP transfer function of type 3.2 artificial ear 
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Contrary to the first three slides, the type 3.2 low leak response at ERP her is not calculated, but measured with a probe

 microphone. The relationship between the three curves is the same as in each of the first three slides.
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The difference between the results of type 3.2 low leak artificial ear referred to DRP

and ERP respectively is due to the acoustic input impedance of the artificial ear.

The high acoustic impedance at DRP is transferred to a relatively low impedance at

ERP for high frequencies according to the quarter wavelength distance between both

points. This means that acoustic energy at ERP is more in terms of sound velocity, 

which is not measured with the used pressure microphone. The human ear is known

to have its highest sensitivity around 5 KHz. Type 3.2 low leak measurement referred

to ERP has particularly low sensitivity at this frequency.

In order to account for compatibility between IEC 318 results and type 3.2 low leak

results as well as for the sensitivity of the human ear, it is up to the choice of the

terminal manufacturer, whether acoustic test results from the type 3.2 low leak

artificial ear should be referred to ERP or to DRP.
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Below 1 KHz both type 3.2 curves are similar. The level decreases from IEC 318 to the type 3.2 results is due to the leak.

At high frequencies the measured type 3.2 curve without DRP to ERP correction (green) clearly illustrates better compatibility

towards IEC 318 results than the curve referred to ERP (red).

Blue
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Red

IEC 318

Ref ERP

Ref at DRP







The three curves show the DRP to ERP transfer function for different source conditions. The blue line is obtained mounted

in a baffle. The other two functions are measured with a probe microphone at ERP on two mobiles with different acoustic

source impedance.

DRP-ERP OPEN EAR

DRP-ERP

low imp

DRP-ERP high imp







Contrary to the first three slides, the type 3.2 low leak response at ERP her is not calculated, but measured with a probe

 microphone. The relationship between the three curves is the same as in each of the first three slides.

Low imp IEC 318

Low imp at ERP

Low imp at DRP







The difference between the results of type 3.2 low leak artificial ear referred to DRP

and ERP respectively is due to the acoustic input impedance of the artificial ear.

The high acoustic impedance at DRP is transferred to a relatively low impedance at

ERP for high frequencies according to the quarter wavelength distance between both

points. This means that acoustic energy at ERP is more in terms of sound velocity, 

which is not measured with the used pressure microphone. The human ear is known

to have its highest sensitivity around 5 KHz. Type 3.2 low leak measurement referred

to ERP has particularly low sensitivity at this frequency.

In order to account for compatibility between IEC 318 results and type 3.2 low leak

results as well as for the sensitivity of the human ear, it is up to the choice of the

terminal manufacturer, whether acoustic test results from the type 3.2 low leak

artificial ear should be referred to ERP or to DRP.





Receiving frequency response, sample mobile 3
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DRP to ERP transfer function of type 3.2 artificial ear 
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Measured SPL closed ear with low acoustic impedance source (example)
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Receiving frequency response, sample mobile 2
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