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1. Introduction
This paper clarifies the ASR function requirement based on the proposal of Orange’s contribution C4-061501.
2. Discussion

1)  The conclusion of CT4#33 meeting

The CT4#33 meeting has agreed that a revised contribution should reflect the requirement of Orange’s contribution C4-061501.
2)  Summary of Orange’s contribution C4-061501
(1) Recognition grammars
The recognition grammars shall re-use the Speech Recognition Grammar Specification (SRGS) defined by W3C. The document can be downloaded from http://www.w3.org/TR/2004/REC-speech-grammar-20040316/ . 
The SRGS defines syntax for representing grammars for use in speech recognition so that developers can specify the words and patterns of words to be listened for by a speech recogniser, specifically:

Words that may be spoken 

Patterns in which those words may occur, 

Spoken language of each word.
      
The SRGS provides two modes: the voice mode and DTMF mode, only the voice mode of SRSG may be considered for Mp interface.
The SRGS provides two grammars format: the XML Form and ABNF Form, only the ABNF form should be supported.
The SRGS supports multiple language type and the multiple languages can be used mixed, so it is not need to indicate the language in the application level extra.
A profile of SRGS grammar may be defined in Stage3. A SRGS grammar document consists of a legal header followed by a body consisting of a set of legal rule definitions. A grammar document has the following structure:
	Elements
	Description
	Orange’s Opinion
	Huawei’s Proposal

	Grammar version
	The version of the grammar, for example #ABNF 1.0
	Support
	Supported

	Character encoding
	The character encoding declaration indicates the scheme used for encoding character data in the document , For example ISO-8859-1
	Support
	Supported

	Language
	The language declaration of a grammar provides the language identifier that indicates the primary language contained by the document and optionally indicates a country or other variation.  Only used for the voice recognition mode.
	Support
	Supported

	Mode
	The mode of a grammar indicates the type of input that the user agent should be detecting. Two mode: voice recognition, DTMF recognition
	# not needed for Mp (only voice supported)
	Not supported

	Root rule
	The grammar header declares a single rule to be the root rule of the grammar optionally.
	# also needed for Mp
	Supported

	Tag format
	The tag-format declaration is an optional declaration of a tag-format identifier that indicates the content type of all rule tags and header tags contained within a grammar.
	# default value may be implicit for Mp
	Not supported

	Base URI
	The base URI declaration allows authors to specify a document's base URI explicitly.
	# if grammar by reference is supported

	Supported, only the local file and directory are supported. 

	Pronunciation lexicon
	A grammar may optionally reference one or more external pronunciation lexicon documents.
	#may be supported for Mp
	Supported, only the local lexicon is supported

	Metadata
	Grammar documents let authors specify metadata — information about a document rather than document content — in a number of ways.
	#not needed for Mp


	Not supported

	Tag
	A grammar may optionally specify one or more tag declarations in the header. The content of a tag in the header, just like a tag in rule expansions, is an arbitrary string which may be used for semantic interpretation.
	#required for Mp also


	Supported

	Comments
	Comments may be placed in most places in a grammar document.
	Supported
	Supported

	Rule Definitions
	The rule definition consists of an optional scoping declaration (explained in the next section) followed by a legal rule name, an equals sign, a legal rule expansion and a closing semicolon.
	Supported
	Supported

	
	
	
	


(2) Recognition result

The recognition result should re-use the Extensible MultiModal Annotation Markup Language(EMMA) defined by W3C. The document can be downloaded from  http://www.w3.org/TR/2005/WD-emma-20050916/ . A profile of EMMA may be defined in Stage3.

The EMMA is intended for use by systems that provide semantic interpretations for a variety of inputs, including but not necessarily limited to, speech, natural language text, GUI and ink input.
The following EMMA structure only lists the element that can be used by the speech recognition:
	Elements
	Description
	Support in Mp?

	emma:emma
	The root element of an EMMA document.
	Support

	emma:interpretation
	The element holds a single interpretation represented in application specific markup.
	Support

	emma:one-of
	The element acts a container for a collection of one or more interpretation and denotes that these are mutually exclusive interpretations.
	Support

	emma:sequence
	The element is used to indicate that the contained interpretations are sequential in time
	Support

	emma:literal
	Certain EMMA processing components may produce semantic results in the form of string literals without any surrounding application namespace markup.
	Support

	emma:tokens
	The annotation holds a list of input tokens, the value will correspond to tokens as defined by the SRGS grammar
	Support

	emma:no-input
	The attribute holds boolean value that is true if there was no input.
	Support

	emma:uninterpreted
	The attribute holds boolean value that is true if the input could not be interpreted
	Support

	emma:confidence
	The confidence score in EMMA is used to indicate the quality of the input. The confidence score is a number in the range from 0.0 to 1.0 inclusive.
	Support

	emma:start, emma:end
	The attributes indicate the absolute starting and ending times of an input in terms of the number of milliseconds.
	Support

	emma:medium, emma:mode, emma:function, emma:verbal
	The element represents the input modality, for speech recognition of Mp interface, the input modality is sole. medium = acoustic, mode = speech, function = speak,  verbal=ture.
	Support

	Other elements
	May use for the other applications.
	Not supported.


(3) Recognition Mode
Only the  "normal mode recognition" and "hotword mode recognition" mode shall be supported.

Normal Mode Recognition: this mode tries to match ALL of the speech against a grammar and returns a no-match status if the input fails to match or the method times out.

Hotword Mode Recognition: this mode is where the recognizer looks for a match against specific speech grammar and ignores speech that does not match. The recognition completes only for a successful match of grammar or if the client cancels the request or if there is a non-input or recognition timeout.
3)  Summary the ASR requirement
(1) Recognition Grammar

The MRFC shall indicate the recognition grammars to the MRFP by SRGS format.
The size of the grammar should be limited so avoid the segment in the application level.
      
After received the SRGS grammar file, the MRFC should pre-process the SRGS grammar according to the following requirement.

· The basic format of SRGS should be supported.
· The language type should be supported.
· Only the voice recognition mode is supported
· The pronunciation lexicon only can be referred in the local file. The external URI reference will not be supported.
· The file only can be referred from the local file. The external URI reference will not be supported.
· The grammar rule definition should be supported.
(2) Recognition result
The MRFP shall return the recognition result to the MRFC by the EMMA format.

The size of the recognition result should be limited to avoid the segment in the application level.
The MRFP may return multiple recognition results to the MRFC. Each result may support the following requirement:

· Each result may be structured by multiple parts in time sequence.

· Each result is mutually exclusive.
· Each result may include the text token that the value will correspond to tokens as defined by the SRGS grammar.
· Each result may include the interpretation of application specific.
· Each result may include the confidence score.
· Each result may include the input time.

(3) Recognition Mode
Only the "normal mode recognition" and "hotword mode recognition" mode are supported in Mp interface.
4) Possible implementation of MRFP

The MRFP may implement the ASR requirement by a built-in hardware board or an embedded ASR server. If the ASR server is used, the interface between the MRFP and the ASR server is an interior interface. The interface may be based on the MRCP protocol. 

When the MRFP received the SRGS form the MRFC, the MRFP may transport the SRGS to the ASR server by MRCP protocol to execute, and return the result by EMMA.

3. Proposal

It is proposed to update the following ASR requirement in draft TS 23.333 1.0.0.　
*************************First Change******************
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*********************Second Change****************************

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [6] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [6].

ASR
Automatic Speech Recognition

DTMF
Dual Tone Multi Frequency
EMMA
Extensible MultiModal Annotation markup language
IP
Internet Protocol

MGW
Media Gateway

MGC
Media Gateway Controller 

MRFC 
Multimedia Resource Function Controller

MRFP
Multimedia Resource Function Processor

SDP
Session Description Protocol
SIP
Session Initiated Protocol
SRGS
Speech Recognition Grammar Specification
TTS
Text to Speech
***************************Third Change***************************
5.6
Automatic Speech Recognition
ASR (Automatic Speech Recognition) function is that the recognizer processes the user input voice and may match that input against a target data to produce a recognition result that represents the detected input. In the IMS, the MRFP acts as the recognizer that is under control of the MRFC and finish the function of recognition.  

The MRFC shall be able to request the MRFP to start the automatic speech recognition.
The MRFC may be able to request DTMF detection while executing ASR.
The MRFC may be able to request the MRFP to stop ASR when a DTMF digit is detected.



. 


The MRFC may be able to indicate the recognition grammar to the MRFP by the grammar content or the grammar file identifier. The MRFP shall be able to execute the voice recognition against the SRGS grammar.
The grammar format shall comply with the SRGS format as specified in [xx]. 
The MRFC may be able to extract the SRGS script or the SRGS file identifier from the VXML if the MRFC receives a VXML script. 
The MRFC shall be able to pre-process the SRGS grammar content, according to the following requirement:

- The SRGS may be able to indicate the language type of the subscriber’s input voice stream.
- The SRGS may be able to indicate the pronunciation lexicon identifier.
- The SRGS may be able to indicate the grammar rule definition. The grammar rule defines words that may be spoken, the patterns in which those words may occur, and the language type that each word is spoken.  
- The SRGS only may be able to support the voice mode and the ABNF format.
The MRFC may be able to stop the ASR to avoid the error delivered to the MRFP if the MRFC can not pre-process the SRGS grammar content to satisfy the requirement in the Mp interface.
The size of the SRGS grammar shall be limited to avoid the segment in the Mp interface.
The MRFC may be able to indicate the MRFP the recognition mode:  Normal Recognition Mode, Hotword Recognition Mode.

If the MRFC indicate the Normal Recognition Mode to the MRFP, the MRFP shall be able to match all of the speech against a recognition grammar and returns a no-match status if the input fails to match or the method times out.
If the MRFC indicates the Hot-word Recognition Mode to the MRFP, the MRFP shall be able to look for a match against specific speech grammar and ignores speech that does not match. The recognition completes only for a successful match of the recognition grammar or if the subscriber cancels the request or if there is a non-input or recognition timeout.
The MRFC may be able to request the MRFP to indicate when a specific ASR has been completed successfully.
When ASR is completed successfully, the MRFP may notify the MRFC the recognition result.

The recognition result shall comply with the EMMA format as specified in [yy]. 
The size of the recognition result should be limited to avoid the segment in the Mp interface.

The MRFP may be able to notify the MRFC multiple recognition results that are mutually exclusive. Each result may be able to be structured by multiple parts in time sequence with the input time, may be able to include the text token that the value will correspond to tokens as defined by the SRGS grammar, may be able to include the interpretation of application specific, may be able to include the confidence score that represents the recognition quality. 

The MRFP shall be able to indicate error cases such as ASR not executed successfully. 
