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1 Introduction

The paper discusses the procedure of ASR in the Mp interface.

2 Discussions

The procedures to implement the ASR requirement may be divided into two parts: one is the call bearer establishment procedure, and another is the ASR service execution procedure.

The call bearer establishment procedure is to create the basic session channel, and its procedure is similar to the procedure between the MGCF and the IM-MGW. The procedure includes MRFP selection, IMS termination reservation, IMS Session establishment, Through-connection, Codec handling, which can be inherited from the 3GPP TS 29.163 protocol. If the basic session exists, such as executing ASR for a conference, the call bearer establishment procedure is omitted. 
The ASR service execution procedure includes Start ASR, Stop ASR and report ASR completed. By the procedure of Start ASR, the MRFC indicates the MRFP to begin ASR and optionally requests the MRFP to notify the ASR completed. By the procedure of Stop ASR, the MRFC can indicate the MRFP to stop the current ASR. By the procedure of report ASR completed, if notification of the ASR completed is requested, the MRFP notifies the MRFC when the ASR is completed.

The message contents of Start ASR include the information, such as the context ID, termination ID, whether notify when ASR completed, the grammar file name, the language type, etc. The message content of Report ASR result includes the result of ASR completed.
3 Proposal

It is proposed to add the following text in the draft TS 23.333 v0.1.0.

6.2.5
ASR


6.2.5.1 Network model

The figure 6.2.5.1 shows the network model for providing in-band information to the subscriber. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. The bearer termination Tx is used for the bearer towards the succeeding IMS network element.
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Figure 6.2.5.1: ASR network model
6.2.5.2 ASR procedure
6.2.5.2.1 MRFP selection
On receipt of an initial INVITE, the MRFC shall select a MRFP that support the ASR function.
6.2.5.2.2 IMS termination reservation

This procedure is the same as defined in 3GPP TS 29.163[xx].
6.2.5.2.3 IMS Session establishment
This procedure is the same as defined in 3GPP TS 29.163[xx].
6.2.5.2.4 Through-connection
This procedure is the same as defined in 3GPP TS 29.163[xx].
Note: If only speech recognition is required, the stream mode of the termination may be set to receive-only, otherwise it may be set to send-receive, such as the circumstance that playing announcement is required at the same time. 
6.2.5.2.5 Codec handling

The MRFP may include an audio transcoder based upon the speech coding information provided to each termination. 
6.2.5.2.6 Start ASR
On receipt of the SIP ACK message (signal 15 in figure 6.2.5.2) the MRFC should initiate the Start ASR procedure (signal 16 in figure 6.2.5.2)，and the information used to play ASR may be carried in the INVITE message (signal 1 in figure 6.2.5.2). If the session exists, the Start ASR procedure may be initiated by the other SIP message. The MRFC: 

- May indicate the MRFP to play the prompt announcement to the subscriber.
- Shall indicate the MRFP to execute the ASR with attributes: 
-- The grammar or the grammars file identifier.
-- The language type.

-- The time to wait the subscriber to start input the speech.

-- The time to wait recognition completed.
-- The silence period to wait the subscriber’s last inputting.
-- The confidence threshold.
-- The sensitivity level.
-- The accuracy.
- May indicate the MRFP to detect DTMF simultaneously.

- May indicate the MRFP to record the subscriber inputting speech and save in the special location.
- Shall indicate the MRFP to detect the ASR completed.
The MRFP:

- Shall play the prompt announcement to the subscriber if the MRFC request to play the prompt announcement.
- Shall stop the ASR and report the ASR failure to the MRFC, if waiting the subscriber inputting is timeout.
- Shall detect the input speech, and receive the speech from the subscriber and match to the specific grammar according to the specific media parameters. 
- Shall record the subscriber inputting speech and save in the special location if the MRFC request to record the speech.
- Shall detect the DTMF when the ASR is processing, if the MRFC request to detect the DTMF.
- Shall detect the ASR completed if waiting the recognition completed is timeout or the silence period to wait the subscriber’s last inputting is timeout.
6.2.5.2.7 Stop ASR 

On receipt of the SIP message (signal 19 in figure 6.2.5.2) which indicates to stop ASR, the MRFC shall initiate the Stop ASR procedure (signal 21 in figure 6.2.5.2). The MRFC:

- Shall send a SIP 200 OK message to the S-CSCF/AS (signal 20 in figure 6.2.5.2).
- Shall indicate the MRFP to stop the ASR.
The MRFP:
- Shall stop the ASR.
6.2.5.2.7 ASR Completed 
When the ASR is completed, the MRFP shall initiate the ASR completed procedure (signal 23 in figure 6.2.5.2). The MRFP:
- Shall report the ASR result and the completed cause to the MRFC.

- Shall report the record file identification to the MRFC if the subscriber’s inputting speech is recorded if the MRFC request to record the speech.

- May report the confidence level to the MRFC if the ASR is successful and the confidence level of recognition is needed.

The MRFC: 
- Shall send a SIP message to notify the ASR result to the AS/S-CSCF.
6.2.5.2.9 Failure handling in MRFC
If any procedure between the MRFC and the MRFP is not completed successfully the default action by the MRFC is to release the session. If the MRFC receives a Bearer Released procedure from the MRFP the default action by the MRFC is to release the session.
6.2.2.2.10 Release IMS termination
This procedure is the same as defined in the 3GPP TS 29.163[xx].
6.2.5.2.11 Message sequence chart

The following figure shows the message sequence example for providing the calling party with ASR. Dashed lines represent optional or conditional messages. In this example the MRFC requests the MRFP to execute ASR and to report the ASR results. When ASR completed, the MRFP shall report the result to the MRFC.
The MRFC may also receive SIP message which indicate to stop the ASR while the current ASR is ongoing. On receive the SIP BYE message, the MRFC shall indicate the MRFP to terminate the ASR and release the H.248 termination.
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Figure 6.2.5.2: Executing ASR (message sequence chart)
6.2.5.3 Signalling procedures and message content
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.
6.2.5.3.1 Reserve IMS connection point 
This procedure is the same as Reserve IMS connection point in 3GPP TS 29.163[xx].
6.2.5.3.2 Reserve IMS Connection point and configure remote resources
This procedure is the same as Reserve IMS Connection point and configure remote resources in 3GPP TS 29.163[xx].
6.2.5.3.3 Configure IMS resources

This procedure is the same as Configure IMS resources in 3GPP TS 29.163[xx].
6.2.5.3.4 Change IMS Through-connection-both

This procedure is the same as Change IMS Through connection-both in 3GPP TS 29.163[xx].
6.2.5.3.5 Start ASR

This procedure is used to request to start ASR.
Table 6.2.5.1: Procedures between MRFC and MRFP: Start ASR

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Start ASR
	MRFC
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the existing bearer termination where the ASR is requested.

	
	
	Grammar 
	M
	This information element indicates the recognition grammar. It can be indicated either by value or by reference.

	
	
	Language
	O
	This information element indicates the language of the speech data.

	
	
	Prompt Announcement
	O
	This information element indicates the prompt announcement to be sent to the subscriber.

	
	
	Maximum recognition Time
	O
	This information element indicates a maximum time period during in which speech must be matched.

	
	
	Initiate Input Time
	O
	This information element indicates a time period during which speech input must be started.

	
	
	Maximum silence time
	O
	This information element indicates amount of silence after the end of the last speech for the recognition to be considered complete.

	
	
	Confidence Threshold
	O
	This information element indicates what confidence level the MRFP considers a successful match.

	
	
	Sensitivity Level
	O
	This information element indicates the level of sound sensitivity.

	
	
	Accuracy
	O
	This information element indicates the recognition accuracy.

	
	
	Save record
	O
	This information element indicates whether to save the audio input or not.

	
	
	Record file identifier
	O
	This information element indicates the record file identifier of the recorded audio stream.

	
	
	Collect DTMF Digits
	O
	This information element requests the bearer termination to collect digits.

	Start ASR 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.


6.2.5.3.6 Stop ASR

This procedure is used to stop ASR.

Table 6.2.5.3: Procedures between MRFC and MRFP: Stop ASR

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Stop ASR
	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 ASR is stopped.

	
	
	Stop ASR
	M
	This information element requests that ASR is stopped. 

	Stop ASR 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.


6.2.5.3.7 ASR completed
This procedure is used to report the ASR result.

Table 6.2.5.2: Procedures between MRFC and MRFP: ASR completed
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	ASR 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 ASR is requested.

	
	
	Result
	M
	This information element reports the ASR Result.

	
	
	Cause
	M
	This information element indicates the return code of ASR.

	
	
	Reason
	O
	This information element indicates the completed reason text.

	
	
	Confidence Level
	O
	This information element indicates the confidence level of the recognition result.

	
	
	Record identifier
	O
	This information element indicates the location of the recorded audio stream.

	ASR 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.


6.2.2.3.8 Release IMS termination

This procedure is the same as Release IMS termination in 3GPP TS 29.163[xx].
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