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Abst ract

MRCP by Cisco, Nuance, and Speechwor ks April 2006

Thi s docunent describes a Media Resource Control Protocol (MRCP) that
was devel oped jointly by C sco Systens, Inc., Nuance Communi cati ons,
and Speechworks, Inc. It is published as an RFC as input for further
| ETF devel opnent in this area.

MRCP controls media service resources |ike speech synthesizers,
recogni zers, signal generators, signal detectors, fax servers, etc.,
over a network. This protocol is designed to work with stream ng
protocols like RTSP (Real Tine Streami ng Protocol) or SIP (Session
Initiation Protocol), which help establish control connections to
ext er nal
RTP (Real Time Protocol).

medi a stream ng devices, and nedi a delivery mechanismns |ike
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1. Introduction

The Medi a Resource Control Protocol (MRCP) is designed to provide a
mechani sm for a client device requiring audi o/ vi deo stream processi ng
to control processing resources on the network. These nedia
processi ng resources may be speech recogni zers (a.k.a. Automatic-
Speech- Recogni tion (ASR) engi nes), speech synthesizers (a.k.a. Text-
To- Speech (TTS) engines), fax, signal detectors, etc. NMRCP allows

i npl ementation of distributed Interactive Voi ce Response pl atforns,
for exanple VoiceXM. [6] interpreters. The MRCP protocol defines the
requests, responses, and events needed to control the nedia
processing resources. The MRCP protocol defines the state nachine
for each resource and the required state transitions for each request
and server-generated event.

The MRCP protocol does not address how the control session is
established with the server and relies on the Real Tine Stream ng
Protocol (RTSP) [2] to establish and maintain the session. The
session control protocol is also responsible for establishing the
medi a connection fromthe client to the network server. The MRCP
protocol and its nessaging is designed to be carried over RTSP or
anot her protocol as a MME-type simlar to the Session Description
Protocol (SDP) [5].
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The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [8].

2. Architecture

The system consists of a client that requires nmedia streans generated
or needs nedia streanms processed and a server that has the resources
or devices to process or generate the streans. The client
establishes a control session with the server for nmedia processing
using a protocol such as RTSP. This will also set up and establish
the RTP stream between the client and the server or another RTP
endpoint. Each resource needed in processing or generating the
streamis addressed or referred to by a URL. The client can now use
MRCP nessages to control the media resources and affect how they
process or generate the nedia stream

TTS | ASR | Fax
|

I I

I I I I
I I | | | |
|| ASR/ TTS API | | | Pl ugi n| Pl ugi n| Pl ugi n|
[ |-----mmmmmmmeee s | | [| on | on | on []
| MRCP Cor e | || MRCP | MRCP | MRCP |
|| Protocol Stack || [ ]|------------meeee - | ]
[|-------mmmmmomee - | | ||  RTSP Stack | |
| RTSP St ack | | |
[ ommmme e || o mm e ||
| TCP/ I P Stack | | ========| P=========|| TCP/IP Stack |
[ || [ ||
| | R R ERRREEEEEEEEEEE |

MRCP cl i ent Real -time Stream ng MRCP

medi a server
2.1. Resources and Services

The server is set up to offer a certain set of resources and services
to the client. These resources are of 3 types.

Transm ssi on Resources
These are resources that are capable of generating real-tine streans,
i ke signal generators that generate tones and sounds of certain

frequenci es and patterns, and speech synthesizers that generate
spoken audi o streans, etc.
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Recepti on Resources

These are resources that receive and process stream ng data |ike
signal detectors and speech recogni zers.

Dual Mbde Resources

These are resources that both send and receive data |like a fax
resource, capable of sending or receiving fax through a two-way RTP
stream

2.2. Server and Resource Addressing

The server as a whole is addressed using a container URL, and the
i ndi vi dual resources the server has to offer are reached by
i ndi vi dual resource URLs within the container URL.

RTSP Exanpl e:
A medi a server or container URL |ike,
rtsp:// mediaserver. conf nedi a/
may contain one or nore resource URLs of the form

rtsp:// medi aserver. com nedi a/ speechrecogni zer/
rtsp:// medi aserver. conm nedi a/ speechsynt hesi zer/
rtsp:// mediaserver. conf medi a/ f ax/

3. MRCP Protocol Basics

The nessage format for MRCP is text based, with nechanisns to carry
enbedded binary data. This allows data |like recognition gramars,
recognition results, synthesizer speech markup, etc., to be carried
in the MRCP nessage between the client and the server resource. The
prot ocol does not address session control managenent, nedia
managenent, reliabl e sequencing, and delivery or server or resource
addressing. These are left to a protocol like SIP or RTSP. MRCP
addresses the issue of controlling and comruni cating with the
resource processing the stream and defines the requests, responses,
and events needed to do that.

3.1. Establishing Control Session and Media Streans
The control session between the client and the server is established
using a protocol like RTSP. This protocol will also set up the

appropriate RTP streans between the server and the client, allocating
ports and setting up transport paranmeters as needed. Each contro
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session is identified by a unique session-id. The format, usage, and
life cycle of the session-id is in accordance with the RTSP protocol
The resources within the session are addressed by the individua
resource URLs.

The MRCP protocol is designed to work with and tunnel through another
protocol |ike RTSP, and augnment its capabilities. MRCP relies on
RTSP headers for sequencing, reliability, and addressing to nake sure
that nmessages get delivered reliably and in the correct order and to
the right resource. The MRCP nessages are carried in the RTSP
message body. The nedia server delivers the MRCP nessage to the
appropriate resource or device by |ooking at the session-|evel
message headers and URL information. Another protocol, such as SIP
[4], could be used for tunneling MRCP nessages.

3.2. MRCP over RTSP

RTSP supports both TCP and UDP mechani sms for the client to talk to
the server and is differentiated by the RTSP URL. All MRCP based
medi a servers MJST support TCP for transport and MAY support UDP

In RTSP, the ANNOUNCE net hod/ response MJUST be used to carry MRCP
request/responses between the client and the server. MRCP nessages
MUST NOT be conmunicated in the RTSP SETUP or TEARDOMN nessages.

Currently all RTSP nmessages are request/responses and there is no
support for asynchronous events in RTSP. This is because RTSP was
designed to work over TCP or UDP and, hence, could not assune
reliability in the underlying protocol. Hence, when using MRCP over
RTSP, an asynchronous event fromthe MRCP server is packaged in a
server-initiated ANNOUNCE net hod/ response communication. A future
RTSP extension to send asynchronous events fromthe server to the
client would provide an alternate vehicle to carry such asynchronous
MRCP events fromthe server

An RTSP session is created when an RTSP SETUP nessage is sent from
the client to a server and is addressed to a server URL or any one of
its resource URLs without specifying a session-id. The server wll
establish a session context and will respond with a session-id to the
client. This sequence will also set up the RTP transport paraneters
between the client and the server, and then the server will be ready
to receive or send nedia streams. |If the client wants to attach an
additional resource to an existing session, the client should send
that session’s IDin the subsequent SETUP nessage.
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When a nedi a server inplenmenting MRCP over RTSP receives a PLAY,
RECORD, or PAUSE RTSP met hod from an MRCP resource URL, it should
respond with an RTSP 405 "Method not Allowed" response. For these
resources, the only allowed RTSP net hods are SETUP, TEARDOMWN
DESCRI BE, and ANNOUNCE

Exanmpl e 1:

C->S:  ANNOUNCE rtsp://nedia.server.com nmedi a/ synt hesi zer RTSP/ 1.0
CSeq: 4
Sessi on: 12345678
Cont ent - Type: appl i cati on/ nrcp
Cont ent - Lengt h: 223

SPEAK 543257 MRCP/ 1.0

Voi ce- gender: neutra

Voi ce-cat egory: t eenager

Pr osody- vol ure: nedi um

Cont ent - Type: appl i cati on/ synt hesi s+ssmi
Cont ent - Lengt h: 104

<?xm version="1.0"?>

<speak>

<par agr aph>
<sent ence>You have 4 new messages. </ sent ence>
<sentence>The first is from <say-as
type="nane" >St ephanie WI i anms</say-as>
and arrived at <break/>
<say-as type="tine">3:45pnx/ say-as>. </ sent ence>

<sent ence>The subject is <prosody
rate="-20% >ski trip</prosody></sentence>
</ par agr aph>
</ speak>

S->C. RTSP/1.0 200 &K
CSeq: 4
Sessi on: 12345678
RTP-1nfo:url =rtsp://medi a. server. com nmedi a/ synt hesi zer;
$eq=9810092; rt pti ne=3450012
Cont ent - Type: appl i cati on/ nrcp
Cont ent - Lengt h: 52

MRCP/ 1. 0 543257 200 | N- PROGRESS
S->C.  ANNOUNCE rtsp:// nedia. server.com nedi a/ synt hesi zer RTSP/ 1.0

CSeq: 6
Sessi on: 12345678
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Cont ent - Type: appl i cati on/ nrcp
Cont ent - Lengt h: 123

SPEAK- COMPLETE 543257 COWMPLETE MRCP/ 1.0

C->S: RTSP/1.0 200 K
CSeq: 6

For the sake of brevity, nost exanples fromhere on show only the
MRCP nessages and do not show the RTSP nessage and headers in which
they are tunneled. Al so, RTSP nessages such as response that are not
carrying an MRCP nessage are also |left out.

3. 3. Medi a Streans and RTP Ports

A single set of RTP/RTCP ports is negotiated and shared between the
MRCP client and server when nultiple media processing resources, such
as automati c speech recognition (ASR) engi nes and text to speech
(TTS) engines, are used for a single session. The individua

resource instances allocated on the server under a conmpn session
identifier will feed fromto that single RTP stream

The client can send nmultiple nedia streans towards the server
differentiated by using different synchroni zed source (SSRC)
identifier values. Simlarly the server can use nultiple
Synchroni zed Source (SSRC) identifier values to differentiate nedia
streans originating fromthe individual transm ssion resource URLS if
nmore than one exists. The individual resources may, on the other
hand, work together to send just one streamto the client. This is
up to the inplenentation of the nedia server

4, Not at i onal Conventi ons

Since many of the definitions and syntax are identical to HTTP/ 1.1,
this specification only points to the section where they are defined
rather than copying it. For brevity, [HX Y] refers to Section X Y of
the current HTTP/ 1.1 specification (RFC 2616 [1]).

Al'l the nechanisns specified in this docunent are described in both
prose and an augnented Backus-Naur form (ABNF) sinmlar to that used
in[H2.1]. It is described in detail in RFC 4234 [3].

The ABNF provided along with the descriptive text is informative in
nature and rmay not be conplete. The conplete nessage format in ABNF
formis provided in Appendix A and is the normative fornmat
definition.
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5. MRCP Specification

The MRCP PDU is textual using an |1SO 10646 character set in the UTF-8
encoding (RFC 3629 [12]) to allow many different |anguages to be
represented. However, to assist in conpact representations, MRCP

al so all ows other character sets such as | SO 8859-1 to be used when
desired. The MRCP protocol headers and field names use only the

US- ASCl | subset of UTF-8. Internationalization only applies to
certain fields |like grammar, results, speech markup, etc., and not to
MRCP as a whol e.

Lines are term nated by CRLF, but receivers SHOULD be prepared to
also interpret CR and LF by thenmselves as line term nators. Also,
some paraneters in the PDU nay contain binary data or a record
spanning nultiple lines. Such fields have a | ength val ue associ at ed
with the paraneter, which indicates the nunber of octets immediately
foll owi ng the paraneter.

The whol e MRCP PDU is encoded in the body of the session |evel
message as a MME entity of type application/nrcp. The individua
MRCP nessages do not have addressing information regardi ng which
resource the request/response are to/from Instead, the MRCP nessage
relies on the header of the session |evel nessage carrying it to
deliver the request to the appropriate resource, or to figure out who
the response or event is from

The MRCP nessage set consists of requests fromthe client to the
server, responses fromthe server to the client and asynchronous
events fromthe server to the client. Al these nessages consist of
a start-line, one or nore header fields (al so known as "headers"), an
enpty line (i.e., aline with nothing preceding the CRLF) indicating
the end of the header fields, and an optional message body.

generi c-nessage = start-1line
nmessage- header
CRLF
[ nessage- body ]
message- body = *OCTET
start-1line = request-line / status-line / event-line

The nessage- body contains resource-specific and nessage-specific data
that needs to be carried between the client and server as a M Me
entity. The information contained here and the actual M ME-types
used to carry the data are specified | ater when addressing the

speci fic nessages.
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If a nessage contains data in the nessage body, the header fields
wi Il contain content-headers indicating the MMe-type and encodi ng of
the data in the nessage body.

5.1. Request

An MRCP request consists of a Request line followed by zero or nore
paraneters as part of the message headers and an optional nessage
body containing data specific to the request nessage.

The Request nessage froma client to the server includes, within the
first line, the nethod to be applied, a nethod tag for that request,
and the version of protocol in use.

request-1line = met hod- nane SP request-id SP
nrcp-version CRLF

The request-id field is a unique identifier created by the client and
sent to the server. The server resource should use this identifier
inits response to this request. |If the request does not conplete
with the response, future asynchronous events associated with this
request MJST carry the request-id.

request-id = 1*DAT
The nethod-nane field identifies the specific request that the client
is making to the server. Each resource supports a certain list of
requests or nethods that can be issued to it, and will be addressed
in |later sections.

met hod- nane = synt hesi zer - net hod
/ recogni zer - met hod

The nrcp-version field is the MRCP protocol version that is being
used by the client.

nT Cp- versi on = "MRCP" "/" 1*DIAT "." 1*DIAT
5.2. Response
After receiving and interpreting the request nessage, the server
resource responds with an MRCP response nessage. |t consists of a

status line optionally followed by a nmessage body.

response-line = nrcp-version SP request-id SP status-code SP
request-state CRLF
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5

2

The nrcp-version field used here is simlar to the one used in the
Request Line and indicates the version of MRCP protocol running on
the server.

The request-id used in the response MJUST match the one sent in the
correspondi ng request nessage.

The status-code field is a 3-digit code representing the success or
failure or other status of the request.

The request-state field indicates if the job initiated by the Request
i s PENDI NG | N-PROGRESS, or COWPLETE. The COWLETE status neans that
the Request was processed to conpletion and that there will be no
more events fromthat resource to the client with that request-id.
The PENDI NG status neans that the job has been placed on a queue and
will be processed in first-in-first-out order. The | N-PROGRESS
status nmeans that the request is being processed and is not yet
conplete. A PENDI NG or | N-PROGRESS status indicates that further
Event nessages will be delivered with that request-id.

" COVPLETE"
"I N- PROGRESS"
" PENDI NG’

request-state

~ =

1. Status Codes

The status codes are classified under the Success(2XX) codes and the
Fai |l ure(4XX) codes.

5.2.1.1. Success 2xx

5.

2

200 Success

201 Success with sone optional parameters ignored.
1.2. Failure 4xx

401 Met hod not al | owed

402 Met hod not valid in this state

403 Unsupported Parameter

404 Illegal Value for Paraneter

405 Not found (e.g., Resource URI not initialized

or doesn't exist)
406 Mandat ory Parameter M ssing
407 Met hod or Operation Failed (e.g., G ammar conpilation

failed in the recognizer. Detailed cause codes MAY BE
avai l abl e through a resource specific header field.)
408 Unr ecogni zed or unsupported nessage entity
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409 Unsupported Paraneter Val ue
421- 499 Resource specific Failure codes

5. 3. Event

The server resource may need to comunicate a change in state or the
occurrence of a certain event to the client. These nessages are used
when a request does not conplete inmrediately and the response returns
a status of PENDI NG or | N-PROGRESS. The internediate results and
events of the request are indicated to the client through the event
message fromthe server. Events have the request-id of the request
that is in progress and is generating these events and status val ue.
The status value is COVMPLETE if the request is done and this was the
| ast event, else it is | NPROGRESS

event-1line = event-nane SP request-id SP request-state SP
nrcp-version CRLF

The nrcp-version used here is identical to the one used in the
Request / Response Line and indicates the version of MRCP protoco
runni ng on the server

The request-id used in the event should match the one sent in the
request that caused this event.

The request-state indicates if the Request/Comrand causing this event
is complete or still in progress, and is the sanme as the one
nmentioned in Section 5.2. The final event will contain a COWLETE
status indicating the conpletion of the request.

The event-nane identifies the nature of the event generated by the
medi a resource. The set of valid event names are dependent on the
resource generating it, and will be addressed in | ater sections.

event - nane = synt hesi zer - event
[/ recogni zer - event

5.4. Message Headers

MRCP header fields, which include general -header (Section 5.4) and
resour ce-specific-header (Sections 7.4 and 8.4), follow the sane
generic format as that given in Section 2.1 of RFC 2822 [7]. Each
header field consists of a name followed by a colon (":") and the
field value. Field names are case-insensitive. The field value MAY
be preceded by any anount of |inear whitespace (LW5), though a single
SP is preferred. Header fields can be extended over multiple |ines
by preceding each extra line with at |east one SP or HI.
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message- header = 1*(generi c-header / resource-header)

The order in which header fields with differing field nanes are
received is not significant. However, it is "good practice" to send
general -header fields first, foll owed by request-header or response-
header fields, and ending with the entity-header fields.

Mul tipl e message- header fields with the sane fiel d-name MAY be
present in a message if and only if the entire field value for that
header field is defined as a comm-separated list (i.e., #(values)).

It MJUST be possible to conmbine the multiple header fields into one
"field-nane:field-value" pair, wthout changing the semantics of the
message, by appendi ng each subsequent field-value to the first, each
separated by a conma. Therefore, the order in which header fields
with the sane field-name are received is significant to the
interpretation of the conbined field value, and thus a proxy MJST NOT
change the order of these field values when a nessage is forwarded

Ceneri c Headers

active-request-id-1list
pr oxy-sync-id
content-id
content-type
content-1length
cont ent - base
content-location

cont ent - encodi ng
cache-control

| oggi ng-tag

generi c- header

~ YN Y Y Y Y~

All headers in MRCP will be case insensitive, consistent with HTTP
and RTSP protocol header definitions.

5.4.1. Active-Request-1d-List

In a request, this field indicates the list of request-ids to which
it should apply. This is useful when there are nmultiple Requests
that are PENDI NG or | N-PROGRESS and you want this request to apply to
one or nore of these specifically.

In a response, this field returns the list of request-ids that the
operation nodified or were in progress or just conpleted. There
could be one or nore requests that returned a request-state of

PENDI NG or | N-PROGRESS. Wien a nethod affecting one or nore PENDI NG
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or | N-PROCRESS requests is sent fromthe client to the server, the
response MJUST contain the list of request-ids that were affected in
this header field.

The active-request-id-list is only used in requests and responses,
not in events.

For exanple, if a STOP request with no active-request-id-list is sent
to a synthesizer resource (a wldcard STOP) that has one or nore
SPEAK requests in the PENDI NG or | N-PROGRESS state, all SPEAK
requests MJUST be cancell ed, including the one I NNPROGRESS. In
addition, the response to the STOP request would contain the
request-id of all the SPEAK requests that were terminated in the
active-request-id-list. 1In this case, no SPEAK- COWLETE or
RECOGNI TI ON- COMPLETE events will be sent for these term nated
requests.

active-request-id-list = "Active-Request-Id-List" ":"
*("," request-id) CRLF

request-id

5.4.2. Proxy-Sync-1ld

When any server resource generates a barge-in-able event, it wll
generate a unique Tag and send it as a header field in an event to
the client. The client then acts as a proxy to the server resource
and sends a BARGE-| N- OCCURRED net hod (Section 7.10) to the

synt hesi zer server resource with the Proxy-Sync-1d it received from
the server resource. Wen the recogni zer and synt hesi zer resources
are part of the sanme session, they nay choose to work together to
achi eve quicker interaction and response. Here, the proxy-sync-id
hel ps the resource receiving the event, proxied by the client, to
decide if this event has been processed through a direct interaction
of the resources.

pr oxy-sync-id = "Proxy-Sync-1d" ":" 1*ALPHA CRLF
5.4.3. Accept-Charset
See [H14.2]. This specifies the acceptable character set for
entities returned in the response or events associated with this
request. This is useful in specifying the character set to use in

the Natural Language Semantics Markup Language (NLSM.) results of a
RECOGNI TON- COMPLETE event .
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5.4.4. Content-Type

See [H14.17]. Note that the content types suitable for MRCP are
restricted to speech markup, grammar, recognition results, etc., and
are specified later in this docunent. The nulti-part content type
"mul ti-part/mxed" is supported to comunicate nmultiple of the above
mentioned contents, in which case the body parts cannot contain any
MRCP specific headers.

5.4.5. Content-1d

This field contains an I D or nane for the content, by which it can be
referred to. The definition of this field confornms to RFC 2392 [14],
RFC 2822 [7], RFC 2046 [13] and is needed in multi-part messages. In
MRCP whenever the content needs to be stored, by either the client or
the server, it is stored associated with this ID. Such content can
be referenced during the session in URI formusing the session: URl
schenme described in a later section

5.4.6. Cont ent - Base

The content-base entity-header field may be used to specify the base
URI for resolving relative URLs within the entity.

cont ent - base = "Content-Base" ":" absoluteURl CRLF

Not e, however, that the base URI of the contents within the entity-
body may be redefined within that entity-body. An exanple of this
would be a nulti-part MME entity, which in turn can have nultiple
entities withinit.

5.4.7. Content-Encoding

The content-encoding entity-header field is used as a nodifier to the
medi a-type. Wen present, its value indicates what additiona

content codi ng has been applied to the entity-body, and thus what
decodi ng nechani sns nmust be applied in order to obtain the media-type
referenced by the content-type header field. Content-encoding is
primarily used to allow a docunent to be conpressed w thout |osing
the identity of its underlying nedia type.

cont ent - encodi ng " Cont ent - Encodi ng" ":"
*WSP cont ent - codi ng
*(*WBP ", " *WSP content-codi ng *WsP )

CRLF

cont ent - codi ng t oken
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t oken = 1*(al phanum/ “-" [ "t [ Ui [ otog [ ke
N A BT B L D

Content coding is defined in [H3.5]. An exanple of its use is
Cont ent - Encodi ng: gzi p

If multiple encodings have been applied to an entity, the content
codi ngs MIUST be listed in the order in which they were appli ed.

5.4.8. Content-Location

The content-location entity-header field MAY BE used to supply the
resource location for the entity enclosed in the nessage when t hat
entity is accessible froma | ocation separate fromthe requested
resource’s URI.

content-location = "Content-Location" ":" ( absoluteURl /
relativeURl ) CRLF

The content-location value is a statenent of the | ocation of the
resource corresponding to this particular entity at the time of the
request. The nmedia server MAY use this header field to optimze
certain operations. Wen providing this header field, the entity
bei ng sent should not have been nodified fromwhat was retrieved from
the content-location URI.

For exanple, if the client provided a grammar markup inline, and it
had previously retrieved it froma certain URI, that URl can be
provided as part of the entity, using the content-Iocation header
field. This allows a resource like the recognizer to look into its
cache to see if this grammar was previously retrieved, conpiled, and
cached. In which case, it mght optimze by using the previously
conpi | ed granmar obj ect.

If the content-location is a relative URI, the relative URl is
interpreted relative to the content-base URI

5.4.9. Content-Length
This field contains the length of the content of the nessage body

(i.e., after the double CRLF follow ng the |ast header field).
Unli ke HTTP, it MJST be included in all nmessages that carry content

beyond the header portion of the nessage. |If it is nmissing, a
default value of zero is assumed. It is interpreted according to
[H14. 13].
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5.4.10. Cache-Contro

If the nmedia server plans on inplenenting caching, it MJST adhere to
the cache correctness rules of HITP 1.1 (RFC2616), when accessing and
caching HTTP URI. In particular, the expires and cache-contro
headers of the cached URI or docunent nmust be honored and will al ways
t ake precedence over the Cache-Control defaults set by this header
field. The cache-control directives are used to define the default
caching algorithms on the nmedia server for the session or request.
The scope of the directive is based on the nethod it is sent on. |If
the directives are sent on a SET- PARAMS net hod, it SHOULD apply for
all requests for docunents the nedia server may nake in that session.
If the directives are sent on any other nessages, they MJST only
apply to docunment requests the media server needs to make for that
met hod. An enpty cache-control header on the GET- PARAMS nethod is a
request for the nedia server to return the current cache-contro
directives setting on the server

cache-control = "Cache-Control"™ ":" *WBP cache-directive
*(*WBP ", " *WBP cache-directive *W5P )
CRLF
cache-directive = "max-age" "=" delta-seconds
/ "max-stal e" "=" delta-seconds
/ "mn-fresh" "=" delta-seconds
del t a- seconds = 1*DA T

Here, delta-seconds is a tinme value to be specified as an integer
nunber of seconds, represented in decimal, after the time that the
message response or data was received by the nedia server

These directives allow the nedia server to override the basic
expiration nmechani sm

max- age

Indicates that the client is OK with the media server using a
response whose age is no greater than the specified tine in
seconds. Unless a max-stale directive is also included, the
client is not willing to accept the nedia server using a stale
response.

m n-fresh
Indicates that the client is willing to accept the nedia server

usi ng a response whose freshness lifetime is no less than its
current age plus the specified tine in seconds. That is, the
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client wants the nedia server to use a response that will still be
fresh for at |east the specified nunber of seconds.

max- st al e

Indicates that the client is willing to accept the nedia server
usi ng a response that has exceeded its expiration tinme. |f max-
stale is assigned a value, then the client is willing to accept
the medi a server using a response that has exceeded its expiration
time by no nore than the specified nunber of seconds. |If no value
is assigned to nax-stale, then the client is willing to accept the
medi a server using a stale response of any age.

The nedi a server cache MAY BE requested to use stal e response/data
wi t hout validation, but only if this does not conflict with any
"MUST" -1 evel requirenments concerning cache validation (e.g., a
"must -reval i date" cache-control directive) in the HITP 1.1
specification pertaining the URI

If both the MRCP cache-control directive and the cached entry on the

medi a server include "max-age" directives, then the | esser of the two
values is used for determ ning the freshness of the cached entry for

that request.

5.4.11. Loggi ng- Tag

This header field MAY BE sent as part of a SET- PARAMS/ GET- PARAMS

met hod to set the logging tag for | ogs generated by the nedia server
Once set, the value persists until a new value is set or the session
is ended. The MRCP server should provide a nechanismto subset its
output | ogs so that system adm nistrators can exami ne or extract only
the log file portion during which the logging tag was set to a
certain val ue.

MRCP clients using this feature should take care to ensure that no
two clients specify the sane logging tag. |In the event that two
clients specify the sane logging tag, the effect on the MRCP server’s
out put | ogs in undefined.

| oggi ng-tag = "Loggi ng- Tag" ":" 1*ALPHA CRLF
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6

6

Medi a Server

The capability of media server resources can be found using the RTSP
DESCRI BE mechani sm Wen a client issues an RTSP DESCRI BE net hod for
a nmedia resource URI, the nedia server response MJST contain an SDP
description in its body describing the capabilities of the nedia
server resource. The SDP description MJST contain at a m ni mumthe
medi a header (mline) describing the codec and other nedia rel ated
features it supports. It MAY contain another SDP header as well, but
support for it is optional

The usage of SDP nessages in the RTSP nessage body and its
application follows the SIP RFC 2543 [4], but is linted to nedi a-
rel ated negoti ati on and descri pti on.

1. Media Server Session

As discussed in Section 3.2, a client/server should share one RTSP
session-id for the different resources it may use under the same
session. The client MJST allocate a set of client RTP/RTCP ports for
a new session and MJST NOT send a Session-1D in the SETUP nessage for
the first resource. The server then creates a Session-I1D and

all ocates a set of server RTP/RTCP ports and responds to the SETUP
message

If the client wants to open nore resources with the same server under
the sanme session, it will send the session-id (that it got in the
earlier SETUP response) in the SETUP for the new resource. A SETUP
message with an existing session-id tells the server that this new
resource will feed frominto the sane RTP/ RTCP stream of that

exi sting session.

If the client wants to open a resource froma nedia server that is
not where the first resource came from it will send separate SETUP
requests with no session-id header field in them Each server wll
allocate its own session-id and return it in the response. Each of
themwi Il also come back with their own set of RTP/RTCP ports. This
woul d be the case when the synthesizer engine and the recognition
engine are on different servers.

The RTSP SETUP net hod SHOULD contain an SDP description of the nedia
stream being set up. The RTSP SETUP response MJST contain an SDP
description of the nedia streamthat it expects to receive and send
on that session.

The SDP description in the SETUP nmethod fromthe client SHOULD
describe the required nedia paraneters |ike codec, Naned Signaling
Event (NSE) payl oad types, etc. This could have multiple nmedia
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headers (i.e., mlines) to allowthe client to provide the nedia
server with nore than one option to choose from

The SDP description in the SETUP response should reflect the nedia
paraneters that the nedia server will be using for the stream It
shoul d be within the choices that were specified in the SDP of the
SETUP nethod, if one was provided.

Exanpl e:
C >S:

SETUP rtsp:// medi a. server. conlrecogni zer/ RTSP/ 1.0
CSeq: 1

Transport: RTP/ AVP; uni cast; cl i ent _port =46456- 46457
Cont ent - Type: appl i cati on/ sdp

Cont ent - Lengt h: 190

v=0

0=- 123 456 IN 1P4 10.0.0.1
s=Medi a Server

p=+1- 888- 555- 1212

c=IN1P4 0.0.0.0

t=0 0

mraudi o 46456 RTP/ AVP 0 96
a=rtpmap: 0 pcru/ 8000

a=rt pmap: 96 tel ephone-event/ 8000
a=fmp: 96 0-15

S->C.

RTSP/ 1.0 200 XK

CSeq: 1

Sessi on: 0a030258_00003815_3bc4873a_0001_0000

Transport: RTP/ AVP; uni cast ; cl i ent _port=46456- 46457,
server _port=46460- 46461

Cont ent - Lengt h: 190

Cont ent - Type: appl i cati on/ sdp

v=0

0=- 3211724219 3211724219 IN I P4 10.3.2.88
s=Medi a Server

c=INIP4 0.0.0.0

t=0 0

mraudi 0 46460 RTP/ AVP 0 96

a=rt pmap: 0 pcnu/ 8000

a=rtpnap: 96 tel ephone-event/ 8000

a=fmp: 96 0-15
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7

If an SDP description was not provided in the RTSP SETUP met hod, then
the medi a server may decide on paranmeters of the stream but MJST
specify what it chooses in the SETUP response. An SDP announcenent
is only returned in a response to a SETUP nessage that does not
specify a Session. That is, the server will not return an SDP
announcenent for the synthesizer SETUP of a session already
established with a recogni zer.

G >S

SETUP rtsp://medi a.server.conirecogni zer/ RTSP/1.0
CSeq: 1
Transport: RTP/ AVP; uni cast; cli ent _port=46498

S->C

RTSP/ 1.0 200 &K

CSeq: 1

Sessi on: 0a030258_000039dc_3bc48a13_0001_0000

Transport: RTP/ AVP; uni cast; client_port=46498;
server _port=46502- 46503

Cont ent - Lengt h: 193

Cont ent - Type: appl i cati on/ sdp

v=0

0=- 3211724947 3211724947 IN | P4 10.3.2.88
s=Medi a Server

c=INIP4 0.0.0.0

t=0 0

mraudi o 46502 RTP/ AVP 0 101

a=rtpmap: 0 pcru/ 8000

a=rt pmap: 101 tel ephone-event/ 8000
a=fnmt p: 101 0-15

Speech Synt hesi zer Resource

This resource is capable of converting text provided by the client
and generating a speech streamin real-time. Depending on the
i mpl ementation and capability of this resource, the client can
control paraneters |like voice characteristics, speaker speed, etc.

The synt hesi zer resource is controlled by MRCP requests fromthe
client. Simlarly, the resource can respond to these requests or
generate asynchronous events to the server to indicate certain
conditions during the processing of the stream
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7.1. Synthesizer State Machine

The synt hesi zer maintains states because it needs to correlate MRCP
requests fromthe client. The state transitions shown bel ow descri be
the states of the synthesizer and reflect the request at the head of
the queue. A SPEAK request in the PENDI NG state can be deleted or
stopped by a STOP request and does not affect the state of the

resour ce.

Idle Speaki ng Paused
State State State
I I I
[---------- SPEAK- - - - - - - >| [-------- |

| <------ STOP------------ | CONTRCL |

| <---- SPEAK- COVPLETE- - - - | [------- >

| <----BARGE- | N- OCCURRED- | |

| |- | |

| CONTRCL [----------- PAUSE- - ------- >|

| [------- >| <---------- RESUME- - ------- |

| | | oo e |

| | PAUSE |

| | e |
| BARGE- | N- OCCURRED | SPEECH- MARKER |

| |- I REEEEEE | |
[EREREEEEES | | | o |

| STOP | SPEAK |

| | | |- >

| <-meee-e- | |

I e T STOP---- - m e |

7.2. Synthesizer Methods
The synt hesi zer supports the foll ow ng nethods.

synt hesi zer-nethod = " SET- PARAMS"

" CET- PARAMS"

" SPEAK"

" STOP"

" PAUSE"

" RESUME"

" BARGE- | N- OCCURRED"

e e
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Synt hesi zer

synt hesi zer - event

Synt hesi zer

Shanmugham et al

Event s

Header

MRCP by Cisco,

/

Nuance,

" SPEECH MARKER"
" SPEAK- COVPLETE"

Fi el ds

The synt hesi zer may generate the foll owi ng events.

and Speechwor ks

Apri

options and infornmation to augnent the Request, Response, or
the nmessage with which it is associ ated.
synt hesi zer-header = junp-target ; Section 7.4.1
/[ Kkill-on-barge-in ; Section 7.4.2
/| speaker-profile ; Section 7.4.3
/ conpletion-cause ; Section 7.4.4
[/ voi ce-paranet er ; Section 7.4.5
[/ prosody-paraneter ; Section 7.4.6
[/ vendor-specific ; Section 7.4.7
[/ speech- mar ker ; Section 7.4.8
|/ speech-1| anguage ; Section 7.4.9
|/ fetch-hint ; Section 7.4.10
/[ audio-fetch-hint ; Section 7.4.11
/  fetch-timeout ; Section 7.4.12
[ failed-uri ; Section 7.4.13
[ failed-uri-cause ; Section 7.4.14
/| speak-restart ; Section 7.4.15
[/ speak-1ength ; Section 7.4.16
Par aret er Support Met hods/ Event s/ Response
j unp-target MANDATORY SPEAK, CONTROL
| oggi ng-tag MANDATORY SET- PARAMS, GET- PARAMS
kill-on-barge-in MANDATORY SPEAK
speaker-profile OPTI ONAL SET- PARAMS, GET- PARAMS,
SPEAK, CONTRCL
compl eti on- cause MANDATORY SPEAK- COMPLETE
voi ce- par anet er MANDATCORY SET- PARAMS, GET- PARANMS
SPEAK, CONTROL
pr osody- par anet er MANDATORY SET- PARAMS, GET- PARANMS
SPEAK, CONTRCL
vendor - speci fic MANDATORY SET- PARAMS, GET- PARANS
speech- mar ker MANDATORY SPEECH MARKER
speech-| anguage MANDATORY SET- PARAMS, GET- PARANMS
fetch-hint MANDATORY SET- PARAMS, GET- PARANS,
audi o- f et ch- hi nt MANDATORY SET- PARAMS, GET- PARAMS
fetch-ti nmeout MANDATORY SET- PARANMS, GCET- PARANS,

I nf or mat i onal
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A synt hesi zer message may contain header fields containing request

Event of

SPEAK
SPEAK
SPEAK
SPEAK
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failed-uri MANDATORY Any

fail ed-uri-cause MANDATORY Any
speak-restart MANDATORY CONTROL

speak- | ength MANDATORY SPEAK, CONTROL

7.4.1. Junp- Target

Thi s paraneter MAY BE specified in a CONTROCL met hod and controls the
junp size to nove forward or rewi nd backward on an active SPEAK
request. A + or - indicates a relative value to what is being
currently played. This MAY BE specified in a SPEAK request to
indicate an offset into the speech markup that the SPEAK request
shoul d start speaking from The different speech length units
supported are dependent on the synthesizer inplenentation. If it
does not support a unit or the operation, the resource SHOULD respond
with a status code of 404 "Illegal or Unsupported val ue for
parameter".

j unp-target
speech- | engt h- val ue

= "Junp- Si ze" ":" speech-1ength-val ue CRLF
= nuneri c-speech-1ength
/ t ext - speech-1ength

t ext -speech-length = 1*ALPHA SP "Tag"

nuneri c- speech- | engt h= "+ "-") 1*DIGAT SP

nuneri c- speech-unit

= " Second"

/ "Wor d"

/ " Sent ence"

/ " Par agr aph"

nuneri c- speech-unit

7.4.2. Kill-On-Barge-In

Thi s paraneter MAY BE sent as part of the SPEAK nethod to enabl e
kill-on-barge-in support. |If enabled, the SPEAK nethod is
interrupted by DITMF i nput detected by a signal detector resource or
by the start of speech sensed or recogni zed by the speech recogni zer
resource.

kill-on-barge-in
bool ean-val ue

"Kill-On-Barge-1n" ":" bool ean-val ue CRLF
"true" / "false"

If the recognizer or signal detector resource is on, the sane server
as the synthesizer, the server should be intelligent enough to
recogni ze their interactions by their commobn RTSP session-id and work
with each other to provide kill-on-barge-in support. The client
needs to send a BARCE-|I N- OCCURRED net hod to the synthesizer resource
when it receives a barge-in-able event fromthe synthesizer resource
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or signal detector resource. These resources MAY BE | ocal or
distributed. |If this field is not specified, the value defaults to
"true".

7.4.3. Speaker Profile
Thi s paraneter MAY BE part of the SET- PARAMS/ GET- PARAMS or SPEAK
request fromthe client to the server and specifies the profile of
the speaker by a URI, which may be a set of voice paraneters |ike
gender, accent, etc.

speaker-profile = " Speaker-Profile" ":" uri CRLF

7.4.4. Conpl etion Cause

This header field MJST be specified in a SPEAK- COWLETE event com ng

fromthe synthesizer resource to the client. This indicates the
reason behi nd the SPEAK request conpl etion.

compl eti on- cause = "Conpl etion-Cause" ":" 1*DIA@ T SP 1* ALPHA

CRLF
Cause- Code Cause- Nane Description

000 nor mal SPEAK conmpl eted nornal | y.

001 barge-in SPEAK request was term nated because
of barge-in.

002 parse-failure SPEAK request term nated because of a
failure to parse the speech nmarkup text.

003 uri-failure SPEAK request term nated because, access
to one of the URIs fail ed.

004 error SPEAK request term nated prematurely due
to synthesizer error.

005 | anguage- unsupport ed

Language not support ed.
7.4.5. Voice-Paraneters

This set of paranmeters defines the voice of the speaker.
voi ce- par anet er = "Voi ce-" voi ce-param nanme ":"
voi ce- param val ue CRLF

voi ce-param name is any one of the attribute names under the voice

el ement specified in WBC s Speech Synthesis Markup Language
Specification [9]. The voice-paramvalue is any one of the value
choi ces of the corresponding voice elenment attribute specified in the
above section.
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These header fields MAY BE sent in SET- PARAMS/ GET- PARAMS request to
define/get default values for the entire session or MAY BE sent in
the SPEAK request to define default values for that speak request.
Furthernore, these attributes can be part of the speech text narked
up in Speech Synthesis Markup Language (SSM.).

These voi ce paraneter header fields can al so be sent in a CONTRCOL
met hod to affect a SPEAK request in progress and change its behavi or
on the fly. |If the synthesizer resource does not support this
operation, it should respond back to the client with a status of
unsupport ed.

7.4.6. Prosody-Paraneters

This set of paraneters defines the prosody of the speech
pr osody- par anet er = "Prosody-" prosody-param nane ":"
pr osody- par am val ue CRLF

prosody-paramnanme is any one of the attribute nanes under the
prosody el ement specified in WBC s Speech Synthesis Markup Language
Specification [9]. The prosody-paramvalue is any one of the val ue
choi ces of the correspondi ng prosody el enent attribute specified in
t he above secti on.

These header fields MAY BE sent in SET- PARAMS/ GET- PARAMS request to
define/get default values for the entire session or MAY BE sent in
the SPEAK request to define default values for that speak request.
Furthernore, these attributes can be part of the speech text narked
up in SSM..

The prosody paraneter header fields in the SET- PARAMS or SPEAK
request only apply if the speech data is of type text/plain and does
not use a speech markup fornat.

These prosody paraneter header fields MAY al so be sent in a CONTROL
met hod to affect a SPEAK request in progress and to change its
behavior on the fly. |If the synthesizer resource does not support
this operation, it should respond back to the client with a status of
unsupport ed.
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7.4.7. Vendor-Specific Paraneters

This set of headers allows for the client to set vendor-specific
paraneters

vendor - speci fic = "Vendor - Speci fi c- Paraneters" ":"
vendor - speci fic-av-pair
*[";" vendor-specific-av-pair] CRLF

vendor - av- pai r - nane
vendor - av- pai r - val ue

vendor - speci fic-av-pair

Thi s header MAY BE sent in the SET- PARAMS/ GET- PARAMS net hod and i s
used to set vendor-specific paranmeters on the server side. The
vendor - av- pai r- name can be any vendor-specific field nane and
conforns to the XM. vendor-specific attribute nam ng convention. The
vendor-av-pair-value is the value to set the attribute to and needs
to be quoted.

When asking the server to get the current value of these paraneters,
this header can be sent in the GET- PARAMS nethod with the |ist of
vendor-specific attribute names to get separated by a semnicol on

7.4.8. Speech Marker

This header field contains a marker tag that may be enbedded in the
speech data. Mst speech markup formats provide mechani sns to enbed
mar ker fields between speech texts. The synthesizer will generate
SPEECH MARKER events when it reaches these marker fields. This field
SHOULD be part of the SPEECH MARKER event and will contain the marker
tag val ues.

speech- marker = " Speech- Marker" ":" 1*ALPHA CRLF
7.4.9. Speech Language
This header field specifies the default | anguage of the speech data
if it is not specified in the speech data. The value of this header
field should foll ow RFC 3066 [16] for its values. This MAY occur in
SPEAK, SET- PARAMS, or GET- PARAMS request.

speech-1 anguage = " Speech- Language" ":" 1*ALPHA CRLF
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7.4.10. Fetch Hi nt

When the synt hesi zer needs to fetch docunents or other resources like
speech markup or audio files, etc., this header field controls URI
access properties. This defines when the synthesizer should retrieve
content fromthe server. A value of "prefetch" indicates a file may
be downl oaded when the request is received, whereas "safe" indicates
a file that should only be downl oaded when actually needed. The
default value is "prefetch". This header field MAY occur in SPEAK
SET- PARAMS, or CET- PARAMS requests.

fetch-hint = "Fetch-Hint" ":" 1*ALPHA CRLF

7.4.11. Audio Fetch Hint

When the synt hesi zer needs to fetch docunents or other resources like
speech audio files, etc., this header field controls URl access
properties. This defines whether or not the synthesizer can attenpt
to optimize speech by pre-fetching audio. The value is either "safe"
to say that audio is only fetched when it is needed, never before;
"prefetch” to permit, but not require the platformto pre-fetch the
audi o; or "streanm’ to allow it to streamthe audio fetches. The
default value is "prefetch". This header field MAY occur in SPEAK
SET- PARAMS, or GET- PARAMS requests.

audi o-fetch-hint = "Audi o- Fetch-H nt" ":" 1*ALPHA CRLF

7.4.12. Fetch Ti neout

When the synt hesi zer needs to fetch docunents or other resources like
speech audio files, etc., this header field controls URl access
properties. This defines the synthesizer timeout for resources the
medi a server may need to fetch fromthe network. This is specified
in mlliseconds. The default value is platformdependent. This
header field MAY occur in SPEAK, SET-PARAMS, or GET- PARAMS

fetch-tineout = "Fetch-Tineout" ":" 1*DIA T CRLF
7.4.13. Failed UR
When a synt hesi zer nethod needs a synthesizer to fetch or access a
URI, and the access fails, the nedia server SHOULD provide the failed

URI in this header field in the nmethod response.

failed-uri = "Failed-URI" ":" Ul CRLF
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7.4.14. Failed UR Cause

When a synt hesi zer nethod needs a synthesizer to fetch or access a
URI, and the access fails, the nedia server SHOULD provide the UR
specific or protocol-specific response code through this header field
in the nethod response. This field has been defined as al phanuneric
to accommpdate all protocols, sone of which might have a response
string instead of a nuneric response code.

fail ed-uri-cause = "Fai |l ed- URI - Cause" ":" 1*ALPHA CRLF
7.4.15. Speak Restart

When a CONTROL jump backward request is issued to a currently
speaki ng synt hesi zer resource and the junps beyond the start of the
speech, the current SPEAK request re-starts fromthe beginning of its
speech data and the response to the CONTROL request would contain
this header indicating a restart. This header MAY occur in the
CONTROL response.

speak-restart " Speak- Restart"” ":" bool ean-val ue CRLF

7.4.16. Speak Length

This paranmeter MAY BE specified in a CONTROL nethod to control the

| ength of speech to speak, relative to the current speaking point in
the currently active SPEAK request. A "-" value is illegal in this
field. If afield with a Tag unit is specified, then the nmedi a nust
speak until the tag is reached or the SPEAK request conpl ete,

whi chever cones first. This MAY BE specified in a SPEAK request to
indicate the length to speak in the speech data and is relative to
the point in speech where the SPEAK request starts. The different
speech length units supported are dependent on the synthesizer

inmplementation. |If it does not support a unit or the operation, the
resource SHOULD respond with a status code of 404 "IIlegal or
Unsupported val ue for paraneter"”.
speak- | ength = " Speak-Length" ":" speech-1|ength-val ue
CRLF

7.5. Synthesizer Message Body

A synt hesi zer message may contain additional information associated
with the Method, Response, or Event in its message body.
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7.5.1. Synthesizer Speech Data

Mar ked-up text for the synthesizer to speak is specified as a MM
entity in the nessage body. The nessage to be spoken by the

synt hesi zer can be specified inline (by enbedding the data in the
message body) or by reference (by providing the URI to the data). In
either case, the data and the format used to markup the speech needs
to be supported by the media server.

Al'l nmedia servers MJST support plain text speech data and WBC s
Speech Synt hesis Markup Language [9] at a mininum and, hence, MJST
support the M ME types text/plain and application/synthesis+ssm at a
m ni mum

If the speech data needs to be specified by URI reference, the MM
type text/uri-list is used to specify the one or nore URIs that wll
|ist what needs to be spoken. |If a list of speech URIs is specified,
speech data provided by each URI mnust be spoken in the order in which
the URI are specified.

If the data to be spoken consists of a mix of URl and inline speech
data, the nultipart/mxed M Me-type is used and enbedded with the

M ME- bl ocks for text/uri-list, application/synthesis+ssm or
text/plain. The character set and encoding used in the speech data
may be specified according to standard M MeE-type definitions. The
multi-part M Me-block can contain actual audio data in .wav or Sun
audio format. This is used when the client has audio clips that it
may have recorded, then stored in nmenory or a |ocal device, and that
it currently needs to play as part of the SPEAK request. The audio
M ME-parts can be sent by the client as part of the nulti-part M Me-
bl ock. This audio will be referenced in the speech markup data that
will be another part in the multi-part M Me-block according to the
mul tipart/ mxed M Me-type specification

Exampl e 1:
Content - Type:text/uri-list
Cont ent - Lengt h: 176

http://ww. ci sco. comf ASR- | nt roducti on. sn
http://ww. ci sco. conf ASR- Docunent - Part 1. smi
http://ww. ci sco. conf ASR- Docunent - Part 2. smi
http://ww. ci sco. com ASR- Concl usi on. sn

Exampl e 2:
Cont ent - Type: appl i cati on/ synt hesi s+ssmi
Cont ent - Lengt h: 104

<?xm version="1.0""?7>
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<par agr aph>

<sent ence>You have 4 new messages. </ sent ence>
<sentence>The first is from <say-as
type="nane" >St ephanie WII|ianms</say-as>

and arrived at <break/>

<say-as type="time">3:45pnx/ say-as>. </ sent ence>

<sent ence>The subject is <prosody
rate="-20% >ski trip</prosody></sentence>

</ par agr aph>

</ speak>
Exampl e 3:
Cont ent - Type: mul ti part/ m xed; boundary="--break"
- - break
Content - Type:text/uri-list

Cont ent - Lengt h: 176

http://wwv. ci sco. comf ASR- | nt r oducti on. sn
http://ww. ci sco. conf ASR- Docunent - Part 1. smi
http://ww. ci sco. conf ASR- Docunent - Part 2. smi
http://ww. ci sco. com ASR- Concl usi on. sn

--break

Cont ent - Type: appl i cati on/ synt hesi s+ssmi
Cont ent - Lengt h: 104

<?xm version="1.0""?7>

<speak>

<par agr aph>

<sent ence>You have 4 new messages. </ sent ence>
<sentence>The first is from <say-as
type="nane" >St ephanie WIIlianms</say-as>

and arrived at <break/>

<say-as type="time">3:45pnx/ say-as>. </ sent ence>

<sent ence>The subject is <prosody
rate="-20% >ski trip</prosody></sentence>

</ par agr aph>

</ speak>
--break
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7.6. SET- PARAMS

The SET- PARAMS nethod, fromthe client to server, tells the
synt hesi zer resource to define default synthesizer context

paraneters, |ike voice characteristics and prosody, etc. |If the
server accepted and set all paraneters, it MJST return a Response-
Status of 200. |If it chose to ignore sonme optional paraneters, it

MJST return 201.

If sone of the parameters being set are unsupported or have illega
val ues, the server accepts and sets the renaining paraneters and MJST
respond with a Response-Status of 403 or 404, and MJST include in the
response the header fields that could not be set.

Exanpl e:
C- >S: SET- PARAMS 543256 MRCP/ 1.0
Voi ce- gender: fenal e
Voi ce- cat egory: adul t
Voi ce-variant:3

S->C: MRCP/ 1. 0 543256 200 COVPLETE
7.7. CET- PARAMS

The GET- PARAMS net hod, fromthe client to server, asks the

synt hesi zer resource for its current synthesizer context paraneters,
Ii ke voice characteristics and prosody, etc. The client SHOULD send
the list of paraneters it wants to read fromthe server by listing a
set of enpty paraneter header fields. |If a specific list is not
specified then the server SHOULD return all the settabl e paraneters
i ncl udi ng vendor-specific paraneters and their current values. The
wild card use can be very intensive as the nunber of settable
paraneters can be | arge depending on the vendor. Hence, it is
RECOMVENDED t hat the client does not use the w | dcard CET- PARAMS
operation very often

Exanpl e:
C- >S: GET- PARAMS 543256 MRCP/ 1.0
Voi ce- gender :
Voi ce- cat egory:
Voi ce-vari ant:
Vendor - Speci fi c- Paranmet ers: com nycor p. par anti;
com nycor p. par an®

S->C. MRCP/ 1. 0 543256 200 COVPLETE
Voi ce- gender: femal e
Voi ce- cat egory: adul t
Voi ce-variant: 3
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Vendor - Speci fi c- Paranet ers: com nycor p. par anil=" Conpany Nane";
com nycor p. par an="124324234@rycor p. cont

7.8. SPEAK

The SPEAK nethod fromthe client to the server provides the

synt hesi zer resource with the speech text and initiates speech
synthesis and stream ng. The SPEAK met hod can carry voice and
prosody header fields that define the behavior of the voice being
synt hesi zed, as well as the actual narked-up text to be spoken. |If
specific voice and prosody paraneters are specified as part of the
speech markup text, it will take precedence over the val ues specified
in the header fields and those set using a previous SET- PARAMS
request.

When appl yi ng voice paraneters, there are 3 levels of scope. The

hi ghest precedence are those specified within the speech markup text,
foll owed by those specified in the header fields of the SPEAK request
and, hence, apply for that SPEAK request only, followed by the
session default values that can be set using the SET- PARAMS request
and apply for the whol e session noving forward.

If the resource is idle and the SPEAK request is being actively
processed, the resource will respond with a success status code and a
request-state of | N-PROGRESS

If the resource is in the speaking or paused states (i.e., it is in
the mddl e of processing a previous SPEAK request), the status
returns success and a request-state of PENDING This neans that this
SPEAK request is in queue and will be processed after the currently
active SPEAK request is conpleted.

For the synthesizer resource, this is the only request that can
return a request-state of | N-PROGRESS or PENDI NG Wen the text to
be synthesized is conplete, the resource will issue a SPEAK- COVPLETE
event with the request-id of the SPEAK nessage and a request-state of
COVPLETE.

Exanpl e:
C- >S: SPEAK 543257 MRCP/ 1.0
Voi ce- gender: neutra
Voi ce-cat egory: t eenager
Pr osody- vol ure: nedi um
Cont ent - Type: appl i cati on/ synt hesi s+ssmi
Cont ent - Lengt h: 104
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<?xm version="1.0"?>

<speak>

<par agr aph>
<sent ence>You have 4 new nessages. </ sentence>
<sentence>The first is from <say-as
type="nane" >St ephanie WIIlianms</say-as>
and arrived at <break/>
<say-as type="time">3:45pnx/ say-as>. </ sent ence>

<sent ence>The subject is <prosody
rate="-20% >ski trip</prosody></sentence>
</ par agr aph>
</ speak>

S->C: MRCP/ 1. 0 543257 200 | N- PROGRESS

S- >C: SPEAK- COVPLETE 543257 COWPLETE MRCP/ 1.0
Conpl et i on- Cause: 000 nor nal

7.9. STOP

The STOP nethod fromthe client to the server tells the resource to
stop speaking if it is speaking sonething.

The STOP request can be sent with an active-request-id-list header
field to stop the zero or nore specific SPEAK requests that may be in
queue and return a response code of 200(Success). If no active-
request-id-list header field is sent in the STOP request, it wll
term nate all outstandi ng SPEAK requests.

If a STOP request successfully terni nated one or nore PENDI NG or

I N PROGRESS SPEAK requests, then the response nmessage body contains
an active-request-id-list header field listing the SPEAK request-ids
that were termnated. Qherwi se, there will be no active-request-
id-list header field in the response. No SPEAK- COMPLETE events wil |
be sent for these term nated requests.

If a SPEAK request that was | N PROGRESS and speaki ng was stopped, the
next pendi ng SPEAK request, if any, would becone | N-PROGRESS and nove
to the speaking state.

If a SPEAK request that was | N-PROGRESS and in the paused state was

st opped, the next pending SPEAK request, if any, would becone
I N PROGRESS and nove to the paused state.
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Exanpl e:
C- >S: SPEAK 543258 MRCP/ 1.0
Cont ent - Type: appl i cati on/ synt hesi s+ssmi
Cont ent - Lengt h: 104

<?xm version="1.0"?>

<speak>

<par agr aph>
<sent ence>You have 4 new nessages. </ sent ence>
<sentence>The first is from <say-as
type="nane" >St ephanie WIIlianms</say-as>
and arrived at <break/>
<say-as type="time">3:45pnx/ say-as>. </ sent ence>

<sent ence>The subject is <prosody
rate="-20% >ski trip</prosody></sentence>
</ par agr aph>
</ speak>

S->C. MRCP/ 1. 0 543258 200 | N- PROGRESS
C- >S: STOP 543259 200 MRCP/ 1.0

S->C:. MRCP/ 1. 0 543259 200 COVPLETE
Acti ve- Request - | d- Li st: 543258

7.10. BARGE- | N- OCCURRED

The BARGE- | N- OCCURRED nethod is a nechanismfor the client to
communi cate a barge-in-able event it detects to the speech resource

This event is useful in two scenari os,

1. The client has detected sone events |ike DIM- digits or other
barge-in-able events and wants to conmunicate that to the
synt hesi zer.

2. The recogni zer resource and the synthesizer resource are in
different servers. |In which case the client MJST act as a Proxy
and receive event fromthe recognition resource, and then send a
BARGE- | N OCCURRED net hod to the synthesizer. |n such cases, the
BARGE- | N- OCCURRED net hod woul d al so have a proxy-sync-id header
field received fromthe resource generating the original event.

If a SPEAK request is active with kill-on-barge-in enabled, and the
BARGE- | N- OCCURRED event is received, the synthesizer should stop
stream ng out audio. It should also term nate any speech requests

queued behind the current active one, irrespective of whether they
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have barge-in enabled or not. |If a barge-in-able pronmpt was pl ayi ng
and it was term nated, the response MJST contain the request-ids of
all SPEAK requests that were termnated in its active-request-id-
list. There will be no SPEAK- COVWPLETE events generated for these
requests.

If the synthesizer and the recogni zer are on the same server, they

could be optimzed for a quicker kill-on-barge-in response by having
theminteract directly based on a common RTSP session-id. In these
cases, the client MJUST still proxy the recognition event through a

BARGE- | N- OCCURRED net hod, but the synthesizer resource nay have

al ready stopped and sent a SPEAK- COWPLETE event with a barge-in

conmpl etion cause code. |If there were no SPEAK requests terninated as
a result of the BARGE-I N- OCCURRED mnet hod, the response would still be
a 200 success, but MIST not contain an active-request-id-list header
field.

C- >S: SPEAK 543258 MRCP/ 1.0
Voi ce- gender: neutra
Voi ce-cat egory: t eenager
Pr osody- vol ure: nedi um
Cont ent - Type: appl i c