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Work Item Description

Title: VAD enhancements for AMR/AMR-WB codecs
Is this Work Item a "Study Item"? (Yes / No): No
1

3GPP Work Area

	
	Radio Access

	
	Core Network

	X
	Services


2

Linked work items

None
3

Justification

Source Controlled Rate operation (SCR) is a mechanism used in 3GPP speech services, which basically suspends transmission during inactive parts of the speech signal, e.g. when the talker is silent since he is listening to the other participant of the telephone conversation. This mechanism, as it takes speech inactivity into account, allows encoding the input signal at a significantly reduced average rate compared to the actual speech coder rate. SCR operation provides system capacity gains due to a reduction of the overall interference and load in the networks and also battery life time improvements in the User Equipment due to power savings.

An essential element required for the SCR mechanism is the Voice Activity Detector (VAD) which purpose is to detect the inactive parts of the speech signal. Specific VADs are specified for AMR and AMR-WB codecs in 3GPP TS 26.094 and, respectively, 3GPP TS 26.194. The performance of these VADs is essential both for the achievable speech service quality and the achievable voice activity factors (VAF), which in turn determines the average bit rate and transmission resource usage. On the one hand the VADs should ensure that in no case active speech is classified as inactivity as this would lead to clipping of the speech signal and consequently a big negative impact on the service quality. On the other hand, the VADs should be as sensitive as possible and aim for properly detecting as much speech inactivity as possible in order to cater for the least possible VAFs. It is a difficult problem to find the best possible trade-off between these two criteria, especially under realistic conditions of speech with background noise. A particular problem is (forground) music for which the VADs never should detect inactivity.

The specified VADs are optimal with respect to speech service quality. With SCR operation enabled the same service quality is provided as without SCR operation. However, with respect to achievable VAF the VADs are not necessarily optimal. While the VADs work very efficiently for  relatively stationary kinds of background noise, such as car and office noise at relatively high SNRs, it is desirable to reduce the VAF for other kinds of background noise that are more instationary while at the same time not reducing the speech quality. 
This is especially true as over the years, since the VADs were standardized, system capacity has become a more important parameter in various operators’ networks. This means that the aspect of achievable voice activity factors has significantly gained importance. In addition, evidence has been presented in SA4 that technology advances in the area of voice activity detection may lead to significant reductions of the voice activity factor without compromising speech service quality, even for instationary background noise types. Regardless of the type of noise and the achieved reduction in the VAF, the speech quality must be kept the same (or better) than when using the currently defined VADs.
4 Objective

The objective of this work item is hence to develop enhanced VADs both for AMR and AMR-WB leading to significant improvements over those specified in 3GPP TS 26.094 and 3GPP TS 26.194. The enhanced VADs shall lead to significant reductions of the channel activity factor without compromising speech quality. The final outcome of the WI will be new VADs (not more than one for each AMR and AMR-WB) that are intended as further options besides the existing VADs and that will be specified as updates to 3GPP TS 26.094 and 3GPP TS 26.194 and the respective c-code specifications TS 26.073/26.104 (AMR) and TS 26.173/26.204 (AMR-WB).

The main point to be addressed in this WI is to develop enhanced VADs both for AMR and AMR-WB leading to 
· significant VAF reductions under various input signal conditions with relevant background noise types including non-stationary noise signals such as babble, tram, street, mall, etc.,
· not worse VAF for input signal conditions with stationary noise signals such as car or office for which the existing VADs work satisfactorily,

· the same (or better) speech quality,
· the same (or better) quality for special signals like music.

An important side aspect to be considered in the development is complexity which should not significantly exceed the complexity of the existing VADs. It is further desirable if the enhanced VADs re-use parts of the existing VADs as this will make software updates of existing implementations less expensive.

The achievements possible with the enhanced VADs and their properties will be characterized. The outcome of that will be updates to the characterizations TRs 26.975 and 26.976. 
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Service Aspects

None
6

MMI-Aspects

None
7

Charging Aspects

None 
8

Security Aspects

None
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Impacts 

	Affects:
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	ME
	AN
	CN
	Others

	Yes
	
	X
	
	X
	

	No
	X
	
	X
	
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
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	2ndary rsp. WG(s)
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	Comments
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[None in the case of Study Items]

	Spec No.
	CR
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	Approved at plenary#
	Comments
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	SA#42
	

	26.073
	
	
	SA#42
	

	26.104
	
	
	SA#42
	

	26.074
	
	
	SA#42
	

	26.194
	
	
	SA#42
	

	26.173
	
	
	SA#42
	

	26.204
	
	
	SA#42
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	SA#42
	

	26.975
	
	
	SA#43
	

	26.976
	
	
	SA#43
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Work item rapporteur(s)
(Ericsson)
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Work item leadership

SA4
13

Supporting Companies

Telefon AB LM Ericsson
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Classification of the WI (if known)

	
	Study Item (no further information required)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

14b
The WI is a Building Block: parent Feature 

14c
The WI is a Work Task: parent Building Block
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