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1.
Introduction

Over the last years a significant effort has been made in ITU-T and ETSI in order to define testing methods and performance criteria for modern terminal equipment. This work was needed in order to take into account recent developments of:
· terminal and terminal acoustic design

· new network technologies such as packet based transmission

· new, enhanced voice services such as wideband communication

· integration of other audio equipment such as MP3 players in terminals using the same acoustic interface that is used for telephony

· new testing procedures based on flexible artificial ears as defined by ITU-T.

One of the main goals of the revision of the SA4 standards is to guarantee interoperability between mobile and fixed terminals and to guarantee interoperability between narrowband and wideband/super wideband calls. A second very important goal is to unify testing procedures and requirements amongst the different standards and standard organisations in order to develop mobile terminals more easily. A misalignment between the key bodies responsible for audio test specifications would be deeply undesirable.
Therefore it is proposed to adapt the current test specifications and performance requirements as defined in TS 26.131 and TS 26.132 to the new test principles.

As a second consequence of this work it is proposed to start work on performance test procedures which take into account the highly non-linear and time variant behaviour of modern mobile terminals especially anticipating the increased delay to be expected in NGN and looking more detailed into all aspects contributing to conversational quality.

2.
Proposed work for a change request to TS 26.131 and TS 26.132
(Alignment with ITU-T/ETSI specifications)

As currently discussed in GCF and CTIA there is quite some overlap in the main parameters to be tested as mandatory (e.g. for conformance testing). However, there are differences in the underlying testing methods and consequently also in some of the requirements for the different parameters to be tested. It is the aim of the change request to adapt 3GPP SA4 specifications to the newest ITU-T and ETSI specifications. The underlying ETSI specifications are TS 103 737, TS 103 738, TS 103 739, TS 103 740. The major change as compared to the current version of the TS 26.131 and TS 26.132 is the change of the acoustic reference point in receiving from ERP to diffuse field. This change has been discussed for quite some years and it is a necessary and useful change in order to:
· provide compatibility with audio equipment such as headphones

· get rid of the ERP which is no longer a defined point in the modern terminals and which should no longer be applied to wideband and super wideband technologies.

As a consequence of this change also some related requirements are to be adapted to this new reference point.

The tables shown below give an overview of the differences between the current TS 26.131 and TS 26.132 compared to the new generation of ETSI mobile terminals standards (TS 103 737 – 740).

These tables also have been discussed in GCF and CTIA.

	NB Handset&Headset
	

	ETSI TS
	TC
	Title
	Status in 3GPP

	TS 103 737
	6.1.1
	Send frequency response
	Identical

	TS 103 737
	6.2.1
	Send Loudness Rating
	Identical (only Handset)

	TS 103 737
	6.5.1
	Send Distortion
	Different

	TS 103 737
	6.4.1
	Send Noise
	Different

	TS 103 737
	6.3.1
	Sidetone Masking Rating STMR (Mouth to ear)
	Identical

	TS 103 737
	6.6.2
	Terminal Coupling Loss weighted (TCLw)
	Identical

	TS 103 737
	6.6.1
	Stability Loss
	Identical (only Handset)

	TS 103 737
	6.1.2
	Receive Frequency Response
	Different

	TS 103 737
	6.2.2
	Receive Loudness Rating
	Identical (only Handset)

	TS 103 737
	6.5.2
	Receive Distortion
	Different

	TS 103 737
	6.4.2
	Receive Noise
	Different

	
	
	
	

	WB Handset&Headset
	

	ETSI TS
	TC
	Title
	Status in 3GPP

	TS 103 739
	6.1.1
	Send frequency response
	Identical

	TS 103 739
	6.2.1
	Send Loudness Rating
	Identical (only Handset)

	TS 103 739
	6.5.1
	Send Distortion
	Identical

	TS 103 739
	6.4.1
	Send Noise
	Different

	TS 103 739
	6.3.1
	Sidetone Masking Rating STMR (Mouth to ear)
	Identical

	TS 103 739
	6.3.2
	Sidetone delay
	Different

	TS 103 739
	6.7
	Terminal Coupling Loss weighted (TCLw)
	Identical

	TS 103 739
	6.6
	Stability Loss
	Identical (only Handset)

	TS 103 739
	6.1.2
	Receive Frequency Response
	Different

	TS 103 739
	6.2.2
	Receive Loudness Rating
	Identical (only Handset)

	TS 103 739
	6.5.2
	Receive Distortion
	Different

	TS 103 739
	6.4.2
	Receive Noise
	Different

	
	
	
	

	NB Handsfree
	

	ETSI TS
	TC
	Title
	Status in 3GPP

	TS 103 738
	6.1.1
	Send frequency response
	Identical (options)

	TS 103 738
	6.2.1
	Send Loudness Rating
	Identical (options)

	TS 103 738
	6.1.2
	Receive Frequency Response
	Identical (options)

	TS 103 738
	6.2.2
	Receive Loudness Rating
	Identical (options)

	TS 103 738
	6.5
	Terminal Coupling Loss
	Identical (options)

	
	
	
	

	WB Handsfree
	

	ETSI TS
	TC
	Title
	Status in 3GPP

	TS 103 740
	6.1.1
	Send frequency response
	Identical (options)

	TS 103 740
	6.2.1
	Send Loudness Rating
	Identical (options)

	TS 103 740
	6.4.1
	Send Distortion
	Identical (options)

	TS 103 740
	6.1.2
	Receive Frequency Response
	Identical (options)

	TS 103 740
	6.2.2
	Receive Loudness Rating
	Identical (options)

	TS 103 740
	6.4.2
	Receive Distortion
	Identical (options)

	TS 103 740
	6.5
	Terminal Coupling Loss
	Identical (options)


The test specification has to be adapted for those test cases which are not marked as ”Identical”.

3.
Proposed new work item on performance test procedures

All of the following three items, the talking situation, the listening situation and the conversational situation are the key elements for speech quality for the user. 

Current Audio testing in 3GPP does not completely reflect the needs of the customers. Some scenarios are not covered at all, e.g. double Talk and background noise performance. Some test techniques are out of date and do not reflect latest developments. New codecs (e.g. WB-AMR) require new margins and tolerance schemes. 

As more customers will change their telephony behaviour from fixed line to mobile (3GPP Systems), a negative customer experience with regards to Audio Quality must be prevented.

Therefore it is proposed to enhance Audio Testing by the mentioned enhancements below:

· Objective Speech Quality Measures for Speech Sound Quality

· Delay Tests

· Uplink Tests

· Switching characteristics and activation tests, ALC-test

· Simulation of realistic background noise according to ETSI EG 202 396-1

· Background noise transmission after call setup 

· Quality of background noise transmission (with near end and far end speech) 

· Speech quality with background noise based on a psychoacoustically motivated test method: ETSI EG 202 396-3

· Downlink Tests

· Switching characteristics and activation tests, ALC-test  

· Speech sound quality tests based on a psycho-acoustically motivated test method, e.g. TOSQA 2001 or future P.OLQA from ITU

· Extended Echo Tests

· Temporal echo loss

· Spectral echo Loss

· Echo canceller performance with background noise  

· Echo canceller performance with time variant echo path

· Conversational Performance

· Double Talk performance (based on ITU-T P.340) including test of

· Attenuation range in sending

· Attenuation range in receiving

· Echo during double talk

· Switching characteristics

· Activation in sending

· Activation in receiving

4.
Proposed Actions / Conclusions

It is proposed that 3GPP SA4 works towards CRs to 3GPP TS26.131 and 26.132 to align current audio tests with latest ITU-T and ETSI audio test principles

It is also proposed to create a new Work Item (to be submitted to SA4 #58) to enhance 3GPP specifications with performance requirements from ITU-T/ETSI as mentioned in section 3 of this document.
