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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction



Editor's Note:
this section to be completed as and when content is added. It may be removed later, if there is no content proposed for it.

1
Scope


This specification describes the functional requirements and information flows that generate procedures between the Multimedia Resource Function Controller (MRFC) and the Multimedia Resource Function Processor (MRFP), the Mp Interface. 

This specification is limited to information flows relevant to the Mp Interface; in order to define these procedures and make the functional requirements clear some triggers from Mr Interface may be described. However for the overall stage 2 procedures of IMS see 3GPP TS 23.228 [1].

The protocol on the Mp interface is defined to comply with ITU-T H.248.1 Gateway Control Protocol; see [3].The goal of this specification is to provide the input to defining a formal Profile within the H.248 protocol toolbox specifically for the Mp application.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[1]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[2]
3GPP TS 23.002: "Network architecture"
[3]
ITU-T Recommendation H.248.1 (05/2002), Gateway control protocol: Version 2 + Corrigendum 1 (03/2004).
[4] 
3GPP TS 24.147 "Conferencing using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3".
[5] 
3GPP TS 26.244: "Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP) ".

3
Definitions, symbols and abbreviations



3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].





Media Gateway: See Recommendation H.248.1 [3].

Media Gateway Controller: See Recommendation H.248.1 [3].

Multimedia Resource Function Controller: See 3GPP TS 23.228 [1].

Multimedia Resource Function Processor:  See 3GPP TS 23.228 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:




Mr
Interface between the MRFC and S-CSCF
Mp
Interface between the MRFC and MRFP
Mb
Interface between MRFP and the other bearer entity
3.3
Abbreviations

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




ASR
Automatic Speech Recognition

DTMF
Dual Tone Multi Frequency

IP
Internet Protocol

MGW
Media Gateway

MGC
Media Gateway Controller 

MRFC 
Media Resource Function Controller

MRFP
Media Resource Function Processor

SDP
Session Description Protocol
SIP
Session Initiated Protocol

TTS
Text to Speech


4
Architecture


The architecture concerning the Multimedia Resource Function is presented in Figure 4.1 below.
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Figure 4.1: Architecture of MRF
The scope of this specification is limited to the area shown within the green shading. 

Editor's Note: need to add shaded box around MRFC and MRFP.

The MRF is split into Multimedia Resource Function Controller (MRFC) and Multimedia Resource Function Processor (MRFP).

Tasks of the MRFC may consist of the following:

-
Control the media stream resources in the MRFP.

-
Interpret information coming from an AS and S‑CSCF (e.g. session identifier) and control MRFP accordingly.

-
Generation of CDRs.
Tasks of the MRFP may consist of the following:

-
Control of the bearer on the Mb reference point.

-
Provide resources to be controlled by the MRFC.

-
Mixing of incoming media streams (e.g. for multiple parties).

-
Media stream source (e.g. for multimedia announcements).

-
Media stream processing (e.g. audio transcoding, media analysis).

-
Floor Control (i.e. manage access rights to shared resources in a conferencing environment).

Editor's Note: the above functionality is for a baseline input into the functional requirements for this specification and may be précised or removed during the ongoing specification.
The Mp reference point allows an MRFC to control media stream resources provided by an MRFP.
5
Functional Requirements
5.1
Play Tone

The MRFC shall be able to request the MRFP to send tones to one, multiple or all parties connected in a call/session with a given tone identifier for each specific tone. The MRFC shall be able to request the tone to be played continuously until requested to be stopped or may include in the request the length of time that the tone shall be played; the duration may be provisioned.

MRFC shall be able to request a notification from the MRFP when the tone is completed.

The MRFC may be able to request DTMF detection while playing a tone.

The MRFC may be able to request that upon DTMF detection the MRFP stops playing a tone. 
5.2
Play Announcement
The MRFC shall be able to request the MRFP to play announcements referenced by pre-configured identifiers to one of several, multiple or all parties connected in a call/session. The MRFC shall be able to request sequences of predefined fixed announcements within one request to the MRFP.

The MRFC may be able to request announcements to be played in a loop until it commands the MRFP to stop. 

The MRFC may be able to request the MRFP to play an announcement for a fixed number of times. 

The MRFC may be able to request DTMF detection while playing an announcement.

The MRFC may be able to request the MRFP to stop playing an announcement when a DTMF digit is detected.

The MRFC may be able to request the MRFP to add the following variants to the announcements:
· Date/Day/Month
· Time
· Digits (the announcement may contain a number of digits to be controlled by the MRFC for example a telephone number)
· Money (currency)

· Integer (a value within the announcement that is controlled by the MRFC, e.g. "you are caller number 3 in the queue")

· Variants  may have predefined default values for a given network.

The MRFC shall be able to request the MRFP to indicate when a specific announcement previously requested has been played successfully.

The MRFP shall be able to indicate error cases such as announcement not played successfully.

5.3
Text to Speech 

Editor's Note: How the MRFC get the text and in which format it consists  is unclear and depends upon the definition in the Mr interface. Need to know format, length, if it is segmented..to be concatentated etc.
TTS (Text To Speech) is the process of automatic generation of speech output from text or annotated text input.
The MRFC may be able to request the MRFP to play the text to one of several, multiple or all parties connected in a call/session, either "by value"(by indicating the text directly) or "by reference" (by a Uniform Resource Identifier (URI)). 

The MRFC may be able to request MRFP to play a text in a loop until it commands the MRFP to stop. 

The MRFC may be able to request the MRFP to play a text for a fixed number of times. 
The MRFC may be able to request DTMF detection while playing a text.

The MRFC may be able to request the MRFP to stop playing a text when a DTMF digit is detected.
The MRFC may be able to indicate the MRFP which language type will be used to play a text(the parameter, language type identifies the source language of the text i.e. does not require a a translation function in MRFP).
The MRFC may be able to request the MRFP to indicate when a text has been played successfully.

The MRFP maybe able to indicate error cases such as text not played successfully.
5.4
Audio Record


The function requirement of audio record is to record the audio media stream(s) and store it into an audio file. The function can be used in some services, such as the voice mail box service, etc.

Editor’s Note: It is for further study whether it is required to only record the incoming audio stream or both incoming and outgoing streams or multiple streams.
The MRFC shall be able to request the MRFP to:

- Start the audio record. 

- Stop the audio record.

The MRFP shall support the AMR codec mandatory, and the AMR-WB codec optional.
Editor’s Note: aforementioned codecs refer to codecs received on the incoming audio stream. It is for further study whether there are any requirements on the audio record file format. 
The MRFC may be able to request DTMF detection while recording an audio. 
Editor's note: And the MRFP can finish, cancel or restart the record according to the DTMF key the subscriber input however this detail is not clear: does the MRFP need to be told that is shall use DTMF to control the recorder or is this default behaviour of a given recorder?

Editor’s Note: the function who decides the location and how to store the recorded file is FFS.

The MRFC shall be able to indicate the MRFP the file identifier to store the recorded file or request the MRFP to return the record file identifier. 

The MRFC may be able to indicate the MRFP the following attributes:

- The maximum record time.

The MRFC shall be able to request the MRFP to indicate when an audio has been recorded successfully.

The MRFP shall be able to indicate error cases such as audio not recorded successfully.
5.5
DTMF Collection 

The MRFC shall be able to request the MRFP to detect and report the DTMF digits.

Editor’s Note: it needs to be checked if inband DTMF tone detection is required in addition to the reporting of DTMF RTP Telephony Events. Further, when reporting DTMF Telephony events it needs to be checked if these shall be reported as received (for what purpose../where is the DTMF telephony event validated – duration of a valid DTMF tone?
Editor’s Note: Whether the digit map is supported is FFS.
5.6
Automatic Speech Recognition

Editor's Note: the requirements for ASR are unclear. It is assumed that it is for Speech Enabled Services and that the AS can supply some target data to which the ASR function should attempt to detect a matching speech input from the user. It is not defined in what format this input data will be received. Therefore this section cannot be concluded without this information. 

ASR (Automatic Speech Recognition) function is that the recognizer accepts user input and matches 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; it can accept the control of the MRFC and finish the function of recognition.  

The MRFC shall be able to request the MRFP to:

- Start the ASR.

- Stop the ASR.
The MRFC may be able to request DTMF detection while executing ASR.
The MRFC may be able to indicate the MRFP the following attributes:

- The amount of time during which speech input must be started.
- The amount of silence after the end of the last speech for the recognition to be considered complete.

- The language type of the subscriber’s input voice stream.
Editor’s Note: the target data is dependent upon the definition in the Mr interface.

- The target data may be conveyed, either "by value"(by indicating the grammar text directly) or "by reference" (by a Uniform Resource Identifier (URI)).
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 confidence level to the MRFC.

Editor's NOTE: confidence level needs to be-defined.

The MRFP shall be able to indicate error cases such as ASR not executed successfully. 
5.7
Play Multimedia


The function of the playing multimedia is to play the synchronized audio and video media stream to the subscriber. The function can be used in the services, such as multimedia announcement, multimedia mail box service, etc.
The MRFC maybe able to request MRFP to play multimedia to one, one of several, multiple or all parties connected in a call/session.
The MRFP multimedia file format shall comply with the 3GPP multimedia file formats as specified in the 3GPP TS 26.244[5]. 

The MRFP may be able to transcode the input codec into the session codec, if the multimedia file provides a different audio or video codec with the session codec.
The MRFC may be able to request MRFP to play multimedia in a loop until it commands the MRFP to stop. 

The MRFC may be able to request the MRFP to play multimedia for a fixed number of times. 
The MRFC may be able to request DTMF detection while playing multimedia.

The MRFC may be able to request the MRFP to stop playing multimedia when a DTMF digit is detected.
The MRFC maybe able to indicate the MRFP the following attributes:

- The multimedia file identifier and file format.

The MRFC maybe able to request the MRFP to indicate when a specific multimedia previously requested has been played successfully.
The MRFP maybe able to indicate error cases such as multimedia not played successfully.
5.8
Multimedia Record


The function of the multimedia record is to record the synchronized audio and video media stream(s) and store into a multimedia file. The multimedia record function can be used in the services, such as multimedia mail box service, etc.
Editor’s Note: It is for further study whether it is required to only record the incoming multimedia audio stream or both incoming and outgoing streams or multiple streams.

The MRFC may be able to request the MRFP to:

- Start the multimedia record. 

- Stop the multimedia record.

Editor’s Note: It is required to be studied whether the start and stop triggers come directly from the Mr or via DTMF signals.

The MRFC may be able to request DTMF detection while recording a multimedia.

Editor's note: And the MRFP can finish, cancel or restart the record according to the DTMF key the subscriber input however this detail is not clear: does the MRFP need to be told that is shall use DTMF to control the recorder or is this default behaviour of a given recorder?
The MRFP multimedia file format shall comply with the 3GPP multimedia file formats as specified in the 3GPP TS 26.244[5]. 

Editor’s Note: the function who decides the location and how to store the recorded file is FFS.

The MRFC may be able to indicate to the MRFP the identifier and the file format to store the recorded file or request the MRFP to return the record file identifier. 

The MRFC may be able to indicate the MRFP the following attributes:

- The maximum record time.

The MRFC may be able to request the MRFP to indicate when a multimedia has been recorded successfully.

The MRFP may be able to indicate error cases such as multimedia not recorded successfully.
5.9
Audio Conference


Audio conferences allow users participating in the conference to communicate with all other participants simultaneously. 
The details for conferencing within the IP Multimedia Core Network subsystem (IMS) based on the Session Initiation Protocol (SIP), SIP Events, the Session Description Protocol (SDP) and the Binary Floor Control Protocol (BFCP) are specified in 3GPP TS 24.147 [4]. 
The conference mixer and floor control server are located in the MRFP.
The MRFC shall be able to request the MRFP to create resources for an audio conference.

 The MRFC may be able to indicate the maximum number of parties in the conference.

The MRFC shall be able to create resources for users to join an existing conference, and to release resources for users to leave an existing conference.
The MRFC may be able to request the MRFP to collect the DTMF (according to clause5.5), play tones (according to clause 5.1) or announcements (according to clause 5.2), or record the audio during the conference (according to 5.4). 

The different participants in an audio conference may use different audio codecs.
Editor’s Note: The following floor control functions are summarized from the 3GPP TS 24.147[4] and the draft-ietf-xcon-bfcp-05. It may be studied in detail further.

The MRFC may be able to indicate the MRFP the floor control policy:

- Whether the floor control is in use or not.
- The algorithm to be used in granting the floor. (Note: Examples of algorithms are chair-controlled, FCFS (First Come First Served), or random.).

- The maximum number of users who can hold the floor at the same time.
- To assign and modify the floor chair, if the floor is chair-controlled.

- The floor media type shall be audio.
5.10
Multimedia Conference


Multimedia conferences allow users participating in the conference to communicate with all other participants simultaneously using voice and video. 
The details for conferencing within the IP Multimedia Core Network subsystem (IMS) based on the Session Initiation Protocol (SIP), SIP Events, the Session Description Protocol (SDP) and the Binary Floor Control Protocol (BFCP) are specified in 3GPP TS 24.147 [4].
The conference mixer and floor control server are located in the MRFP.
The MRFC shall be able to request the MRFP to create resources for a multimedia conference.

The MRFC may be able to indicate the maximum number of parties in the conference.

The MRFC shall be able to create resources for users to join an existing conference, and to release resources for users to leave an existing conference.
The MRFC may be able to indicate the MRFP to collect the DTMF (according to clause 5.5), play multimedia (according to clause 5.7), or record the multimedia (according to clause 5.8) during the conference. 

The different participants may use different audio codecs.

The different participants may use different video codecs.
Editor's Note: this option needs to be qualified with what video transcoding is feasible.
The MRFC may be able to indicate the MRFP to modify the media attribute, including:


- To create the video stream or close the video stream.


- To modify the codec of audio or video.

Editor’s Note: The following floor control functions are summarized from the 3GPP TS 24.147[4] and the draft-ietf-xcon-bfcp-05. It may be studied in detail further.

The MRFC may be able to indicate the MRFP the floor control policy:

- Whether the floor control is in use or not.
- The algorithm to be used in granting the floor. (Note: Examples of algorithms are chair-controlled, FCFS (First Come First Served), or random.).

- The maximum number of users who can hold the floor at the same time.
- To assign and modify the floor chair, if the floor is chair-controlled. 
- The floor media type shall be audio, video or combination.
5.11
Audio Transcoding

Editor's note: The section is to define the

5.12
Video Transcoding

Editor's note: The section is to define the

6
MRFC-MRFP Procedures
6.1
Call Independent Procedure
Editor's note: The section is to define the Call Independent procedures.
6.2
Call Related Procedures
Editor's note: The section is to define the Call Related procedures.
6.2.1
Play Tone Procedure

The following procedure assumes the IMS session has been established, and the playing tone procedure is triggered by the message from the Mr interface.
Editor’s Note: It needs to be checked if a reference to 3GPP TS 24.229 needs to be included for these procedure sections.    

6.2.1.1
Send tone
Editor’s Note: The clause 6.2.1.1 shall have more descriptions the procedure not list again in the requirement, and describe the parameters received with the trigger.
On receipt of the message from the Mr interface that can trigger the playing tone, the MRFC should initiate the Start tone procedure. The MRFC:

- Shall be able to request the MRFP to send tones to one, multiple or all parties connected in the call/session with a given tone identifier for each specific tone.
- Shall be able to request the tone to be played continuously until requested to be stopped.

- May include in the request the length of time that the tone shall be played, and the duration may be provisioned.

- May request DTMF detection (according to clause 6.2.4) while playing a tone.

- May request the MRFP to stop playing a tone when a DTMF digit is detected.
The MRFP:

- Shall send tones to one, multiple or all parties connected in the call/session.
- Shall detect the DTMF digit (according to clause 6.2.4) if the MRFC request to detect.

- Shall detect the playing tone completion when the duration is timeout, or a DTMF digit is detected if the MRFC has requested, or the tone is played not successfully.
6.2.1.2
Stop tone

On receipt of the message which requests to stop tone from the Mr interface, the MRFC shall initiate the Stop tone procedure.  The MRFC:

- Shall request the MRFP to stop the tone.
The MRFP:

- Shall stop the playing tone.

6.2.1.3
Tone completed 
When the playing tone is completed successfully or not successfully, the MRFP shall initiate the report tone completed procedure. The MRFP:

- Shall report the playing tone completing result to the MRFC.

The MRFC:

- Shall notify the playing tone result. 

6.2.1.4
Message sequence chart

Figure 6.2.1.1 shows the message sequence chart example for playing tone. 
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Figure 6.2.1.1 Play tone (message sequence chart)
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7
Charging

Editor's note: The section is to define the charging function
8
Messages/Procedures and contents
This clause describes of logical signalling procedures between the MRFC and MRFP. The procedures within this clause are intended to be implemented using the standard H.248 procedure as defined in ITU recommendation H.248.1 [xx] with appropriate parameter combinations.
8.1
Send tone

This procedure is used to send a tone.

Table 8.1.1: Procedures between MRFC and MRFP: Send Tone

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Send Tone
	MRFC
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination/Bearer Termination Request
	M
	This information element indicates the existing bearer termination or requests a new bearer termination where the tone is sent.

	
	
	Tone
	M
	This information element indicates the tone to be generated.

	
	
	Notify Tone Completion
	O
	This information element requests a notification of a completed tone.

	
	
	Tone Direction
	O
	This information element indicates the tone direction in the bearer termination.

	
	
	Tone Timing
	O
	This information element indicates the time for the tone.

	Send Tone Ack
	MRFP
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.


8.2
Stop tone 

This procedure is used to stop the tone.

Table 8.2.1: Procedures between MRFC and MRFP: Stop Tone

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Stop Tone
	MRFC
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the tone is stopped.

	
	
	Stop Tone
	M
	This information element requests that tone generation is stopped.

	Stop Tone Ack
	MRFP
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.


8.3
Tone completed

This procedure is used to notify the completed tone.

Table 8.3.1: Procedures between MRFC and MRFP: Tone Completed

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Tone Completed
	MRFP
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the tone was completed.

	
	
	Tone Completed
	M
	This information element indicates completion of the tone.

	Tone Completed Ack
	MRFC
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the Bearer Termination where the command was executed.
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