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1 Introduction
This discussion paper intent is to provide the elements of reflexion that need to be clearly exposed to do the choice between different options of implementation and to agree on a functional description of TTS within the MRFC in order to progress on TS 23.333 and 29.333.
The following figure depicts the overall architecture involving the MRFC.
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The TR 24.880 is the reference for additional information on AS dialog with the MRFC over ISC and/or Sr/Cr interfaces.
1.1 References

The W3C work is proposed as basis for investigating the implementation of TTS on Mp interface.
[1] 
Speech Synthesis Markup Requirements for Voice Markup Languages – December 1999 http://www.w3.org/TR/voice-tts-reqs/

[2]
Speech Synthesis Markup Language (SSML) Version 1.0 – September 2004 http://www.w3.org/TR/speech-synthesis/   
[3] [4] MRCPv2: draft-ietf-speechsc-mrcpv2-10.txt 
2 Discussion for TTS:
The Text To Speech is a technology to convert text in a given language into human speech in that particular language.
A detailed regard on the speech synthesizer engine (numeric filter) show that parameter of adjustment (filter parameter) may be modified for customizing the voice appearance, this is called Speech-Specific Rendering
The speech synthesizer is a function of the MRFP.
The following service usage of TTS may be considered for investigating the implementation of TTS on Mp.

First service category:

Principle: the TTS is used for customizing a variable part of an announcement (current H.248.9 specification may be foreseen for this usage).
Second service category:

Principle: a complex text construction is provided to be play to the end user. The complex text construction refers to the usage of a voice markup language.
2.1 First question
The first question to handle is to know how the MRFC and MRFP receive the input text?

2.2 MRFC point of view
From TR 24.880 it may be foreseen that the mechanism of Sr/Cr interface will allow the MRFC to fetch the data from the AS/HTTPserver. In fact the way the MRFC receives or fetches the text is out of the scope of Mp focus specified in TS 23.333 and 29.333.
2.3 MRFP point of view
2.3.1 The MRFC may download the text to the MRFP over Mp

The interest of this solution is that the text may be dynamic call per call if required by the service. The MRFP received in real time the text and do not rely on provisioning management.
2.3.2 The MRFC send a pointer (URL/URI) to the MRFP indicating where to fetch the text
2.3.2.1 The location is local i.e. stored in the MRFP (no external interface to fetch the text)
This scenario means that the Text is provisioned on the MRFP, and so the text cannot depend on the service usage on a per call basis. In this case the TTS functionality seems to be comparable to play a classical pre-recorded announcement without added functionality; against the resource for generating a speech announcement from a text (e.g. time of execution, CPU consumption, quality of the announcement) will penalize and may defeat the usefulness of TTS in this scenario.
2.3.2.2 The location is external i.e. MRFP uses an external interface to fetch the text
This possibility seems to compete or replicate the Sr/Cr mechanism between the MRFC and the AS/HTTPserver. 

If such mechanism is implemented within the MRFC it may be unnecessary to foreseen the same mechanism between the MRFP and an external server. 
However, if it is the MRFC that fetch the text from an external server it implies that the text will be downloaded from the MRFC to the MRFP. For performance issue considering the option to indicate to the MRFP to fetch the text from an external server will save the phase of downloading the text over Mp. 

Refering to the following section an other point is that the MRFC may have the function of pre-analysing the text that has been fetched and adapt the text format to the Mp interface i.e. the MRFC interpret the marked up text. 
3 Discussion on the format of the text and the processing of this format

This paragraph discusses the format of the text that is carried by Mp signalling: a plain text or a marked up text.
The main question under this discussion is to know if the Mp interface carry the text transparently i.e. in the same format as received from the AS (option 1), or if the possible marked-up text is processed by the MRFC and a plain text going with associated speech-specific rendering properties are carried over Mp (option 2) a intermediate solution taking advantage of both solutions is proposed in option 3.
Option 1: the text is sent in the original format and is carried transparently over Mp:

1. In this case the MRFP shall complies with the marked-up language used by the AS, consequently the MRFP and the AS should have the same roadmap i.e. they are dependent
2. The processing load for parsing and interpreting the markup language is taking over by the MRFP. In case of error in the text annotation this is handled by the MRFP that will inform the MRFC.
Option 2; the markup language is interpreted by the MRFC and a plain text going with associated speech-specific rendering properties are carried over Mp:

1. The processing load for parsing and interpreting the markup language is taking over by the MRFC

2. The Mp interface is independent from the markup language i.e. the MRFP can be used with different AS specific markup languages, this will reinforce the independence of the Mp interface with the application development within the AS domain.
3. The standard Mp interface for TTS should support all or most of the facilities of the markup language in order to map the marker instruction to the H.248 signal's parameters of TTS.
4.  In case of error in annotation of the text this will not affect the resources of the MRFP if only a clear text is allowed over Mp.
Other differences between the two options:

· The interest of having an annotated text is that different sections of the text may be followed with different annotation, nevertheless if the MRFC is in charge of pre-analysis, the annotated text may be split into several sections of text and different values of parameters will be applied corresponding to different initial annotations. 

Option 3: the received marked up text is parsed and adapted by the MRFC to the close standard of Mp interface:
1. the assumption of this option 3 compared to option 2 is that the speech-specific rendering information are carried by the tag (SSML) in the text format instead of additional parameters of the TTS signal (H248); the difference with option 1 is that the text has been pre-processed and adapted by the MRFC but the result format may be an SSML-like format.
2. the validation of the annotated text is done by the MRFC due to the first step of adaptation function between the received text format from the AS and the re-format for Mp. The MRFC may then filter the unrecognized tag of the TTS processor or process some tag in advance i.e. do the text normalization task...
3. the independence between the AS and the MRFP is re-enforced

4. the annotation (e.g. SSML tags) related to a XML form of the text are processed by the MRFP
Orange – France Telecom do not estimate as acceptable the option 1 due to the strong coupling of AS and MRFP that this option requires.

3.1 Role of the MRFC 

The following role and function of the MRFC entity may be foreseen depending on decision on section 3 and 4. Those functional descriptions may have impact on stage 2 specification that will be check afterward.

· The MRFC is the point of contact of the AS not the MRFP.

· The MRFC is aware of MRFP capabilities and categories this is configured by O&M and/or dynamic discovery of MRFPs capabilities 

· The MRFC is in charge of selecting the appropriate MRFP:

· depending on functional requirement e.g. TTS, ASR, classical media gateway function control by H.248

· depending on resource availability: the MRFC has knowledge of the MRFP resource, ideally only one MRFC is controlling a resource of MRFP as imposed by H.248

· based on location of the attached user bearer (to optimise transport resource)

· The MRFC may parse and validate the SSML document or extract it from a voiceXML script

· The MRFC may filter and adapt the text format within its pre-processing function of SSML e.g. normalize the text (e.g. process the SUB tag), remove comments, meta tag, translate a phoneme alphabet…

· The MRFC has stateful procedure with the MRFP; the MRFC handle the error, map the reason/cause of completion from the MRFP to be reported to the AS. The MRFC is able to selected an other MRFP in case of failure with the first MRFP

3.2 Overview of SSML document (text + annotation)
3.2.1 Stand alone SSML document
An SSML document is a XML document that requires XML Prolog (<?xml version="1.0") and the following DOCTYPE must be used if present:
<!DOCTYPE speak PUBLIC "-//W3C//DTD SYNTHESIS 1.0//EN"

  "http://www.w3.org/TR/speech-synthesis/synthesis.dtd"> 

The XML prolog is then directly followed by the root speak element. This element designates the SSML namespace to be http://www.w3.org/2001/10/synthesis and the SSML schema is http://www.w3.org/TR/speech-synthesis/synthesis.xsd.
3.2.2 Elements and attributes supported by SSML

The following table gives a first check of the SSML tags. 

Comments on the right column:

when a tag applies to the whole text is it possible the map the information as a signal parameter of the TTS package or kept it as a inside text's tag
	Element or attribute
	Description
	Mp perspective depending on option 1,2,3

	speak
	This is the root element that can contain text to be rendered and the following elements: audio, break, emphasis, lexicon, mark, meta, metadata, p, phoneme, say-as, sub, s, voice
	Need to investigate if it should be map to a "speak" signal of TTS package or pass to the MRFP (full SSML compliance of the MRFP)

	xml:lang
	This attribute defines the language that applied to the element, subelements and its attributes. The phoneme, emphasis, break, p, and s elements are language specific dependent
	Signal parameter or pass as text's tag

	xml:base
	This attribute defines the base URI for resolving relative URI that may be used for the following elements:
- The optional src attribute of audio element
- The uri attribute of lexicon element
	May be needed if lexicon documents are provisioned within the TTS processor

	lexicon
	An SSML document may reference one or more external pronunciation documents, the lexicon element is used to identified the URI of this external document.

A lexicon document contains pronunciation for tokens that can appear in a text to be spoken. A lexicon element shall contain an uri.
	Signal parameter or pass as text's tag

	meta and metadata
	The metadata and meta elements are containers in which information about the document can be placed
	

	p and s
	A p element represents a paragraph and s element represents a sentence.
The use of p and s elements is optional. Where text occurs without an enclosing p or s element the synthesis processor should attempt to determine the structure using language-specific knowledge of the format of plain text.

The p element can only contain text to be rendered and the following elements: audio, break, emphasis, mark, phoneme, prosody, say-as, sub, s, voice.

The s element can only contain text to be rendered and the following elements: audio, break, emphasis, mark, phoneme, prosody, say-as, sub, voice.


	May be generated by the MRFC if absent

	say-as
	The say-as element allows the author to indicate information on the type of text construct contained within the element and to help specify the level of detail for rendering the contained text. For example for English when "$200" appears in a document it may be spoken as "two hundred dollars", similarly, "1/2" may be spoken as "half", "one of two"..
Defining a comprehensive set of text format types is difficult because of the variety of languages that have to be considered and because of the innate flexibility of written languages. SSML only specifies the say-as element, its attributes, and their purpose. It does not enumerate the possible values for the attributes. The Working Group expects to produce a separate document that will define standard values and associated normative behavior for these values.
The say-as element has three attributes: interpret-as, format and detail
The say-as element can only contains text to be rendered
	Useful if the text is not normalized by the MRFC

	phoneme
	The phoneme element provides a phonemic/phonetic pronunciation for the contained text.
The ph attribute is a required attribute that specifies the phoneme/phone string.
The alphabet attribute is an optional attribute that specifies the phonemic/phonetic alphabet. An alphabet in this context refers to a collection of symbols to represent the sounds of one or more human languages. The only valid values for this attribute are "ipa" (see the next paragraph) and vendor-defined strings of the form "x-organization" or "x-organization-alphabet".
Example:

<phoneme alphabet="ipa" ph="t&#x259;mei&#x325;&#x27E;ou&#x325;"> tomato </phoneme>
	The MRFC shall check the support of the alphabet by the TTS processor and/or adapts (translate the alphabet) or remove this tag 

	sub
	The sub element is employed to indicate that the text in the alias attribute value replaces the contained text for pronunciation. The required alias attribute specifies the string to be spoken instead of the enclosed string. The sub element can only contain text (no elements).

Example:
<sub alias="World Wide Web Consortium">W3C</sub>
	The MRFC in its pre-processing function may substitute the text according to this tag

	Voice 
	The voice element indicates the characteristics of the voice rendering.
The voice element is commonly used to change the language
The following attributes are used:

· gender: male, female or neutral

· age

· variant: indicates a preferred variant of the other voice characteristics

· name indicates the processor-specific voice name
	Signal parameter or pass as text's tag

	emphasis
	The emphasis element requests that the contained text be spoken with emphasis (also referred to as prominence or stress).
the optional level attribute indicates the strength of emphasis to be applied. Defined values are "strong", "moderate", "none" and "reduced".
The emphasis element can only contain text to be rendered and the following elements: audio, break, emphasis, mark, phoneme, prosody, say-as, sub, voice.
	Signal parameter or pass as text's tag

	break
	The break element is an empty element that controls the pausing or other prosodic boundaries between words.
The break element is most often used to override the typical automatic behaviour of a synthesis processor.

The following attributes are used on the break element:

· strength: "none", "x-weak", "weak" "medium", "strong", or "x-strong". It indicates the strength of the prosodic break in the speech output. For example, the breaks between paragraphs are typically much stronger than the breaks between words within a sentence.
· Time: the time attribute is an option attribute indicating the duration of a pause to be inserted in the output in seconds or milliseconds e.g. "250ms", "3s"


	Pass as text's tag

	prosody
	The prosody element permits control of the pitch, speaking rate and volume of the speech output, the optional attributes are:
· pith: this attribute indicates the baseline pitch. legal value are: a number followed by "Hz", a relative change (+10Hz or +5st, a semitone is half of a tone on the standard diatonic scale), or a "x-low", "low", "medium", high", x-high", or "default". The exact meaning of baseline pitch may vary across synthesis processors
· pitch contour: the pitch contour is a set of the form (time position,target), the first value is a percentage of the period of the contained text (a number followed by "%") and the second value is the value of the pitch attribute. e.g. (20%,"+10Hz) (40%, "+20Hz) means increase the pitch of 10Hz at 20% of the period of the contained text and 20Hz at 40% of the text duration.
· Range: the pitch range although the exact meaning may vary across synthesis processor. The same value as for pitch are legal value from SSML.

· Rate: change the speaking rate. Legal values are: a relative change or "x-slow", "slow", "medium", "fast", "x-fast" or "default".
· Duration: a value in seconds or milliseconds for the desired time to take to read the element contents.

· Volume: the volume for the contained text in the range 0.0 to 100.0. Legal values are: a number, a relative change or "silent", "x-soft", "soft", "medium", "loud", "x-loud", or "default".
	The MRFC may adapt the prosody  attributes based on synthesis processor characteristics.


	audio
	The audio element supports the insertion of recorded audio files.
	It may be foreseen that classical announcement covers the aim of the audio tag. Nevertheless the continuity of the voice between TTS and announcement may be tricky if they are played by different entities (ref. architecture scenario in §5)

	mark
	The mark element is an empty element that places a marker into the text/tag sequence that the environment will be informed to detect the corresponding position within the rendered output and may report an event when encountered.
This element has a name attribute.
	Seems useful for supervising the speech of the text

	desc
	The desc element can only occur within the content of the audio element.
It describes the textual content of the audio source that may be used when text-only output is being produced by the synthesis processor.
	If audio tag is supported and the audio is not speech. 

	
	
	


3.2.3 Integration between VoiceXML and SSML 
The Appendix E of SSML gives example of integration of SSML within VoiceXML
4 Decomposition of the MRF

Exhaustive figures are presented below to consider the applicability of 3GPP standard and only to illustrate the impact on Mp interface for the aim of offering the TTS function.

4.1 Monolithic AS-MRF

In this architecture of MRF the AS, MRFC and MRFP are co-located in the same ientity.

No external interface are exposed. 

This architecture do not impact 3GPP standard for Mp.
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4.2 Monolithic MRF

In this architecture the AS is dissociated of the MRF, the SIP based interface ISC -> Mr are used between AS and MRF according to 3GPP standard.

The Mp interface is not exposed then out of scope of Mp.
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4.3 Decomposition of the MRF in MRFC and MRFP

4.3.1 With combined AS – MRFC

In this architecture the AS is combined with the MRFC, the Mp interface is exposed and then applied according to 3GPP standard.
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4.3.2 With AS – MRFC split

Full 3GPP compliance.

In this model the Mp interface is used for controlling the TTS processor.
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4.3.3 Conclusion and recommendation for section 4.3

It is recommended to considered and make a choice between option 2 or Option 3 of section 3 for defining the TTS control function over Mp interface under the assumption that the MRFC will initially based its control on a received SSML document are inclusion within a voiceXML script..
4.4 Decomposition of the MRFP 

In this architecture the MRFP is decomposed in two functional entities as shown in the figure below.

The TTS resource will then be dissociated of the Mp based MRFP, offering the opportunity of adding the TTS resources depending on service need (number of call that requires TTS).
The case where both entities of MRFP are considered separated is analysed in the discussion below.
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Figure 4.4‑1: Decomposition of the MRFP

The first entity on the left has the following functions:

· it supports the Mp interface with the following requirements:

· be able to detect DTMF (and to interrupt the TTS if requested from MRFC) 
· control of the bearer context and terminations by H.248 (termination from left are connected the user, termination from the right are connected to the TTS server) – the T2 termination is TTS specific (need to be associated with the MRCP client)

· may need to transcode the voice to adapt to the supported codec of the TTS server (e.g. basic G711) – not really specific to TTS
· creation of the MRCP client on request for a TTS termination (T2) and association of this client to the termination T2 (internal association); initiates the SIP dialog for opening the MRCP session control and the media path between the ASR termination T2 and the ASR server; the Mp signal associated to the termination T2 are mapped to the MRCP signalling session, the MRCP event received from the SIP/MRCP signalling are mapped and associated to the termination T2 for the Mp event sent to the MRFC.

· mapping of event from the TTS server (MRCP events) to Mp-H.248 event and mapping of Mp signal to MRCP method.

The following steps illustrate the MRFP-left-part procedure that may be foreseen:

1. context creation, add the classical IP termination T1

2. Add the TTS termination T2 (e.g. ip/tts/$) and pending of step 3 to 7 before ack this termination creation

3. creation of the TTS client and association to the termination T2

4. opening the SIP/MRCP signalling session control with the TTS server

5. creation of the media path between T2 and the TTS server (step 4 and 5 may be combined in the same INVITE with two media lines)

6. 200 OK response is received from the TTS server

7. response to the creation of T2 in case of success of above steps

The second entity on the right is dedicated to TTS function. This TTS server is controlled by a SIP based MRCP interface and is connected to the user plan in order to source the speech from the text.

4.4.1 Impact on Mp specification

In this model of MRFP decomposition, the specialized TTS resource is distinguished from the MRFP-left-part function that is under the control of MRFC by the Mp interface. This specialized ASR resource may be physically a distinguished card with SIP-MRCP interface for signalling control of TTS and RTP bearer connection.

Related to TTS function the Mp interface is used for:

1. creating a h248 context and add the classical IP termination T1 of the end user.

2. creation of TTS termination T2 (the termination name (e.g. ip/TTS) and/or the ASR package identifies that ASR function is requested); this will trigger the MRFC session with the ASR server and the binding between the MRCP client signalling and the termination T2 for signalling over Mp.

3. H.248 signal indicates the grammar applying to the termination (or local reference may be used if the same grammar is used for all user and is provisioned in MRFP-left-part or ASR server)

4. H.248 event are used to report the result of the ASR function to the MRFC
The specification of ASR for Mp should then be:

· The definition of the TTS package and the H.248 profile

· The definition of table mapping between MRCP command/event with the TTS package signal/event. The TTS package may be a subset that the MRCP protocol in term of functionality and information elements. In case of co-located TTS function and other MRFP function
· Some procedure description for handling the Mp signalling interaction with the MRCP signalling may be described in TS 23.333.

4.5 Orthogonal decomposition of the MRF to the Mp interface

With this architecture the SIP/MRCP command of the TTS function is done between the MRFC and the TTS server. The MRFC controls the ASR servers with the MRCP interface and controls the MRFP-MG by H.248 over Mp. The MRFC procedure coordinates the relation between those two interfaces of control.

Note: this architecture is not clearly supported in 3GPP.
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Figure 4.5‑1: orthogonal decomposition of the MRF to the Mp interface
4.5.1 Impact on Mp specification

In this scenario the impact on Mp is very low or may be null.

Two cases are distinguished, the case 1 where the TTS server is an internal function of the MRFP (i.e. the MRFP support both Mp and MRCP interfaces). In this case an only one termination per context may be used. With this one-termination design the termination has got an TTS property (e.g. from the name ip/tts/$ or the package information) that the MRFP understands to be internally connected to the TTS server unit, the MRFC has to do the association between this termination and the MRCP control session. This one-termination per context design is may be not recommended for the following reason:

1. two terminations are required when transcoding is needed

2. this is only applicable when the ASR processor is an internal function of the MRFP

3. it may impact the Mp interface (to identify a TTS Termination that need to be internally through-connected to the TTS server).

The separation between the MRFP and the TTS resource processor (case 2) is considered for the sake of clarity and to guarantee a better future-proof design of the MRFP.

Impact Mp interface:

So for this scenario at the MRFP it does not seem (for the editor) that there is a TTS-specific impact on the Mp interface (29.333), since the context are created with two classical IP termination and no TTS specific information are carry over Mp. Nevertheless, it is proposed to CT4 expert of H.248 to give their opinion on possible impact or not on the Mp profile.

Impact on procedure description:

The Mp related impact of this MRF decomposition is on the MRFC procedure, for example the following sequential action may constitute the MRFC procedure:

1. T1 termination (mode receive-only) is created on reception of the SIP INVITE from the AS 

2. MRCP session control and media path are initiated by a SIP INVITE from the MRFC to the MRCP server; 

3. when the MRCP session is successful (on receipt of 200 OK) the MRFC add the termination T2 (mode send-only) and through-connect the terminations (T1, T2, oneway). 

5 Conclusion and proposal

Based on the above discussion it is proposed that the possibility of downloading the text from the MRFC to the MRFP is mandatory for the TTS function of Mp interface.

It is proposed to indicate to the MRFP the reference of the text as an mandatory support of the MRFP, because it may be required for some specific function like the support of the lexicon tag of SSML and also for the case when the same SSML document is use by the AS independently of the user usage of the service.
It is proposed to discuss and make a discussion on section 3 (format of the text) which is a structuring point which shall be treated before defining the functional description of TTS.

The option 2 requires more work because all the functions of the markup language shall be investigated and their corresponding implementation with H.248 will be specified. The option 3 is a compromise where the MRFC is doing some simple tasks as parsing, text normalization, filtering depending on MRFP capabilities...
After having make a decision on the three options of section 3, it is proposed to check one by one the requirement of TTS from reference [1] 
http://www.w3.org/TR/voice-tts-reqs/
Speech Synthesis Markup Requirements for Voice Markup Languages – December 1999, to be provided for TS 23.333. It might be foreseen that for option 1 and 3 the majority of the requirements will be handled by the markup language and then will not impact the H.248 implementation of TTS.
If option 2 is selected it might be foreseen that a deep analysis of reference [2] http://www.w3.org/TR/speech-synthesis/    Speech Synthesis Markup Language (SSML) should be done in order to align the H.248 specification of TTS with the capability of the markup language with the goal of having an independent Mp interface without any regression in term of functionalities. It is also proposed that reference [3] Media Resource Control Protocol (MRCP) will be studied in order to define the model of control of the MRFP by the MRFC in addition to the analysis of the markup language in reference [2] knowing that ref [3] already takes their information parameters from the capabilities of the markup language (e.g. SSML).
Work Item Description review:

Should we consider as reasonable timeframe for defining TTS the release 7 or release 8? 
Should we consider the basic usage of TTS cf. first service category of §2 that make used of H.248.9 for release 7 and second service category that may required specific H248 package for release 8?

Meeting proposal… 
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