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Abst r act

The MediaCtrl working group in the | ETF has proposed an architecture
for controlling nedia services. The Session Initiation Protoco
(SIP) is used as the signaling protocol that provides nany inherent
capabilities for nessage routing. In addition to such signaling
properties, a need exists for intelligent, application-level nedia
servi ce sel ection based on non-static signaling properties. This is
especially true when considered in conjunction with depl oynent
architectures that include 1: M and M N conbi nati ons of Application
Servers and Media Servers. This docunment introduces a Media Resource
Broker (MRB) entity, which nmanages the availability of Media Servers
and the nedi a resource denands of Application Servers. The docunent
i ncl udes potential deploynent options for an MRB and appropriate
interfaces to Application Servers and Media Servers.

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(ITETF). It represents the consensus of the |IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc6917
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1. Introduction

As | P-based nultinmedia infrastructures mature, the conplexity and
demands from depl oynents increase. Such conplexity will result in a
wi de variety of capabilities froma range of vendors that should all
be i nteroperable using the architecture and protocols produced by the
Medi aCtrl working group. It should be possible for a controlling
entity to be assisted in Media Server selection so that the nost
appropriate resource is selected for a particular operation. The

i mportance i ncreases when one introduces a flexible | evel of

depl oynent scenarios, as specified in RFC 5167 [ RFC5167] and RFC 5567
[ RFC5567]. These docunments make statements like "it should be

possi ble to have a many-to-many rel ati onshi p between Application
Servers and Media Servers that use this protocol”. This leads to the
foll owi ng depl oynent architectures being possible when consi dering
medi a resources, to provide what can be effectively described as
nmedi a resource brokering.

The sinplest deploynent viewis illustrated in Figure 1
R +---+ R +---+
| Application | | Medi a |
| Server [ <------- Ms Control ------ >| Server

N . + N . +

Figure 1: Basic Architecture

This sinply involves a single Application Server and Media Server.
Expanding on this view, it is also possible for an Application Server
to control nmultiple (greater than 1) Media Server instances at any

one tinme. This deploynent viewis illustrated in Figure 2.
Typically, such architectures are associated with application |ogic
that requires high-demand nedia services. It is nore than possible
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Apri

that each Medi a Server possesses a different nedia capability set.
Medi a Servers may offer different nmedia services as specified in the

Medi aCtr |

architecture docunment [RFC5567].

A Media Server may have

simlar nmedia functionality but may have different capacity or nedia

codec support.

R +-- -+
| Application

| Server | <--MB
B +

S +o- -+
| Medi a |
+o---- >| Server
| B TS +
|
| R +---+
| | Medi a |
Control ----- +o---- >| Server
| - +
|
| [ T +-- -+
- >| Medi a
| Server |
oo +

Figure 2: Miltiple Media Servers

Fi gure 3 conveys the
nodel ,

Medi a Server.

opposite viewto that in Figure 2. 1In this

there are a nunber of (greater than 1) Application Servers
possi bly supporting dissimlar applications,
Typi cal ly,
application logic that

controlling a single
such architectures are associated with
requi res | ow denand nedia services.

R +-- -+
| Application
| Server | <----- +
- + |
|
[ SRR Y — +-- -+ | [ SRR Y — +-- -+
| Application | | | Medi a
| Server | <----- +-- - M5 Control -->| Server
B - + | B - +
|
[ R Y +-- -+ |
| Application | |
| Server [ <----- +
N +
Figure 3: Multiple Application Servers
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The final deploynent viewis the nost conplex (Figure 4). 1In this
nmodel (M N), there exist any nunber of Application Servers and any
nunber of Media Servers. It is again possible in this nodel that

Medi a Servers m ght not be honbgeneous, and they m ght have different
capability sets and capacities.

S +o- -+ S +o- -+
| Application | | Medi a
| Server | <----- + +--- -] Server
B TS + | | B TS +
| |
R +---+ | | R +---+
| Application | | | | Medi a |
| Server | <----- +-Ms Control - +---->| Server
- + | | - +
R +---+ I I R +---+
| Application | | +--- -3 Medi a |
| Server | <----- + | Server
oo + S +o- -+

Fi gure 4: Many-to-Many Architecture

The renmaining sections in this specification will focus on a new
entity called a Media Resource Broker (MRB), which can be utilized in
t he depl oynent architectures described previously in this section.
The MRB entity provides the ability to obtain nedia resource

i nformati on and appropriately allocate (broker) on behalf of client
applications.

The hi gh-1evel deploynent options discussed in this section rely on
network architecture and policy to prohibit inappropriate use. Such
policies are out of scope for this docunent.

This docunment will take a look at the specific problemareas rel ated

to such deploynent architectures. It is recognized that the
sol utions proposed in this docunent should be equally adaptable to
all of the previously described deploynent nodels. It is also

recogni zed that the solution is far nore relevant to sone of the
previously di scussed depl oynent nodel s and can al nost be viewed as
redundant on ot hers.
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2.

Conventi ons and Ter m nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Thi s docunent inherits term nol ogy proposed in RFC 5567 [ RFC5567] and
in "Media Control Channel Framework" [RFC6230]. In addition, the
following terms are defined for use in this docunent and for use in
the context of the MediaCirl working group in the | ETF:

Medi a Resource Broker (MRB): A logical entity that is responsible
for both collection of appropriate published Media Server (M)
i nformati on and sel ecting appropriate Media Server resources on
behal f of consunming entities.

Query MRB: An instantiation of an MRB (see previous definition) that
provides an interface for an Application Server to retrieve the
address of an appropriate Media Server. The result returned to
the Application Server can be influenced by information contained
in the query request.

In-line MRB: An instantiation of an MRB (see previous definition)
that directly receives requests on the signaling path. There is
no separate query.

CFW  Media Control Channel Framework, as specified in [ RFC6230].
Wthin the context of In-line MRBs, additional terns are defined:
In-line Anare MRB Mbde (IAMM): Defined in Section 5.2.2.1.
In-1ine Unaware MRB Mbde (IUMM: Defined in Section 5.3.

The docunent will often specify when a specific identifier in a
protocol nessage needs to be unique. Unless stated otherw se, such
uni queness will always be within the scope of the Media Servers
controlled by the sane MRB. The interaction between different MRB
i nstances, e.g., the partitioning of a logical MRB, is out of scope
for this docunent.

Pr obl em Di scussi on

As discussed in Section 1, a goal of the MediaCirl working group is
to produce a solution that will service a wide variety of deploynent
architectures. Such architectures range fromthe sinplest 1:1

rel ati onshi p between Media Servers and Application Servers to
potentially linearly scaling 1: M M1, and M N depl oynents.
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Managi ng such deploynents is itself non-trivial for the proposed
solution until an additional nunber of factors that increase
complexity are included in the equation. As Media Servers evolve, it
must be taken into consideration that, where many can exist in a

depl oynent, they may not have been produced by the same vendor and

may not have the sane capability set. It should be possible for an
Application Server that exists in a deploynent to select a nedia
service based on a common, appropriate capability set. In

conjunction with capabilities, it is also inportant to take avail able
resources into consideration. The ability to select an appropriate
medi a service function is an extremely useful feature but becones
even nore powerful when considered with avail able resources for
servicing a request.

In conclusion, the intention is to create a toolkit that allows

Medi aCtrl deploynments to effectively utilize the avail able nedia
resources. It should be noted that in the sinplest depl oynents where
only a single Media Server exists, an MRB function is probably not
required. Only a single capability set exists, and resource
availability can be handl ed using the appropriate underlying
signaling, e.g., SIP response. This docunent does not prohibit such
uses of an MRB; it sinmply provides the tools for various entities to
i nteract where appropriate. It is also worth noting that the
functions specified in this docunent aimto provide a 'best effort’
view of nedia resources at the tinme of request for initial Media
Server routing decisions. Any dranmatic change in nmedia capabilities
or capacity after a request has taken place should be handl ed by the
under | yi ng protocol

It should be noted that there nmay be additional information that is
desirable for the MRB to have for purposes of selecting a Media
Server resource, such as resource allocation rules across different
applications, planned or unplanned downti me of Media Server

resources, the planned addition of future Media Server resources, or
Medi a Server resource capacity nodels. How the MRB acquires such
information is outside the scope of this docunent. The specific
techni ques used for selecting an appropriate nedia resource by an MRB
is also outside the scope of this docunent.

4. Depl oynment Scenario Options

Research into nedi a resource brokering concluded that a couple of

hi gh-1 evel nodels provided an appropriate |level of flexibility. The
general principles of "in-line" and "query" MRB concepts are

di scussed in the rest of this section. It should be noted that while
the interfaces are different, they both use comon underlying
mechani sms defined in this specification
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4.1. Query MRB

The "Query" nodel for MRB interactions provides the ability for a
client of media services (for exanple, an Application Server) to

"ask"” an MRB for an appropriate Media Server, as illustrated in
Fi gure 5.
R +---+
TR > VRB Smmmmme - - R R S +---+
I Hommiieeee e + (1)I I I
| (2) F S T SR | |
| | Medi a | | |
| R d Server | |
| | Hommimee e + | |
| | (1) |
E R e | [ SRR Y — +-- -+ | |
| Application | | | Medi a | | |
| Server | <----- + M5 Control - +---->| Server | ->-+
R + (3) | R +
| |
| bt (1)
+--- -3 Medi a |
| Server [--->--+
T e +---+

Figure 5. Query MRB

In this deployment, the Media Servers use the Media Server Resource
Publish interface, as discussed in Section 5.1, to convey capability
sets as well as resource information. This is depicted by (1) in
Figure 5. It is then the MRB's responsibility to accunul ate al
appropriate information relating to nedia services in the |ogica

depl oynent cluster. The Application Server (or other nedia services
client) is then able to query the MRB for an appropriate resource (as
identified by (2) in Figure 5. Such a query would carry specific
information related to the nmedia service required and enable the MRB
to provide increased accuracy in its response. This particular
interface is discussed in "Media Service Resource Consuner Interface"
(Section 5.2). The Application Server is then able to direct contro
commands (for exanple, create a conference) and nedia dialogs to the
appropriate Media Server, as shown by (3) in Figure 5. Additionally,
with Query node, the MRB is not directly in the signaling path

bet ween the Application Server and the sel ected Media Server
resource.
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4.1.1. Hybrid Query MRB

As nentioned previously, it is the intention that a toolkit is
provided for MRB functionality within a MediaCtrl architecture. It
is expected that in specific deploynment scenarios the role of the MRB
m ght be co-hosted as a hybrid logical entity with an Application
Server, as shown in Figure 6.

Fomm e e mm e D R e +---+
| (1) | | |
| | | |
| oo e oo+ | |
| | Medi a | | |
Y +---- 3 Server | | |

R e R e + | - + | |

| MRB | | | |

E R e | [ SRR Y — +-- -+ | |

| Application | | | Medi a | | |

| Server | <----- + M5 Control - +---->| Server | ->-+

B - + | B - + |

| |

| [ R Y +-- -+ |

+--- -3 Medi a | |
| Server [--->---+
B g +---+

Figure 6: Hybrid Query MRB - Application Server Hosted

This diagramis identical to that in Figure 5 with the exception that
the MRB is now hosted on the Application Server. The Media Server

Publish interface is still being used to accunul ate resource
information at the MRB, but as it is co-hosted on the Application
Server, the Media Server Consuner interface has collapsed. It night
still exist within the Application Server/MRB interaction, but this

is an inplenmentation issue. This type of deploynment suits a single
Application Server environnent, but it should be noted that a Media
Server Consuner interface could then be offered fromthe hybrid if
required.
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In a simlar nanner, the Media Server could also act as a hybrid for

t he depl oynent cluster, as illustrated in Figure 7.
(1) S oo

B o [y — > e e e e e oo - Se e e oo oo >| VRB |
| | | F S T SR R +---+
| |  +-<-| Application | | Medi a |
| | | Server | <--+ MsS Control -+------- >| Server |
| | - + | - +
| |
| | B S |
| +---<---| Application | |
| | Server | <--+ MS Control -+ -+
| B - + |
| |
| R N |
R | Application | |

| Server | <--+-MS Control -+--+

S +

Figure 7: Hybrid Query MRB - MS Hosted

In this exanple, the MRB has collapsed and is co-hosted by the Mdia
Server. The Media Server Consuner interface is still available to
the Application Servers (1) to query Media Server resources. The
Medi a Server Publish interface has collapsed onto the Media Server.

It might still exist within the Media Server/NMRB interaction, but
this is an inplenentation issue. This type of deploynent suits a
singl e Media Server environnent, but it should be noted that a Media
Server Publish interface could then be offered fromthe hybrid if
required. A typical use case scenario for such a topology would be a
single Media Server representing a pool of Mss in a cluster. 1In this
case, the MRB would actually be handling a cluster of Media Servers,
rat her than one.
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4.2. In-Line MRB

The "In-line" MRB is architecturally different fromthe "Query" node
di scussed in the previous section. The concept of a separate query
di sappears. The client of the MRB sinply uses the nedia resource
control and nedia dialog signaling to involve the MRB. This type of

depl oynent is illustrated in Figure 8.
Fom oo e Smmmmme - - [ TR +---+
| | (1) |
| | |
| R S S | |
| | Medi a (N
| +o--- - >| Server | | |
| [(3) e o
| | (||
E R e | | [ SRR Y — +-- -+ | |
| Application | (2) 4---+4--V--+---+ (3) | Medi a | | |
| Server [----- >| VRB [----- >| Server | ->-+ |
B - + tommfmmmam +---+ B - +
|
| (3) #ootahe (1))
SRR >| Medi a |
| Server [--->---+
T e +---+
Figure 8: In-Line MRB
The Media Servers still use the Media Server Publish interface to
convey capabilities and resources to the MRB, as illustrated by (1).
The Media Server Control Channels (and nedia dialogs as well, if

required) are sent to the MRB (2), which then selects an appropriate
Medi a Server (3) and remains in the signaling path between the
Application Server and the Media Server resources.

The In-line MRB can be split into two distinct logical roles that can
be applied on a per-request basis. They are:

In-1ine Unaware MRB Mbde (IUMM: Allows an MRB to act on behal f of
clients requiring nmedia services who are not aware of an MRB or
its operation. 1In this case, the Application Server does not
provide explicit information on the kind of Media Server resource
it needs (as in Section 5.2), and the MRBis left to deduce it by
potentially inspecting other information in the request fromthe
Application Server (for exanple, Session Description Protocol
(SDP) content, or address of the requesting Application Server, or
addi ti onal Request-URl paraneters as per RFC 4240 [ RFC4240]).

Boulton, et al. St andards Track [ Page 11]



RFC 6917 Medi a Resour ce Brokering April 2013

In-line Anare MRB Mbde (IAMM: Allows an MRB to act on behal f of
clients requiring nedia services who are aware of an MRB and its
operation. In particular, it allows the Application Server to
explicitly convey matching characteristics to those provided by
Medi a Servers, as does the Query MRB nbde (as in Section 5.2).

In either of the previously described roles, signaling as specified
by the Media Control Channel Franmework ([RFC6230]) woul d be invol ved
and the MRB woul d deduce that the selected Media Server resources are
no | onger needed when the Application Server or Media Server

term nates the corresponding SIP dialog. The two nodes are discussed
in nore detail in Section 5. 3.

5. MRB I nterface Definitions

The intention of this specification is to provide a toolkit for a
vari ety of deploynment architectures where nedia resource brokering
can take place. Two nmain interfaces are required to support the
differing requirenents. The two interfaces are described in the
remai nder of this section and have been naned the Media Server
Resource Publish and Media Server Resource Consuner interfaces.

It is beyond the scope of this docunment to define exactly how to
construct an MRB using the interfaces described. It is, however,
important that the two interfaces are conplinentary so that

devel opnent of appropriate MRB functionality is supported.

5. 1. Medi a Server Resource Publish Interface

The Medi a Server Resource Publish interface is responsible for
providing an MRB with appropriate Media Server resource information.
As such, this interface is assunmed to provide both general and
specific details related to Media Server resources. This information
needs to be conveyed using an industry standard mechanismto provide
i ncreased | evels of adoption and interoperability. A Control Package
for the Media Control Channel Franmework will be specified to fulfill
this interface requirenent. It provides an establishnent and

nmoni toring nmechanismto enable a Media Server to report appropriate
statistics to an MRB. The Publish interface is used with both the
Query node and In-1ine node of MRB operation

As already discussed in Section 1, the MRB view of Media Server
resource availability will inreality be approximate -- i.e., partial
and inmperfect. The MRB Publish interface does not provide an
exhaustive view of current Media Server resource consunption; the
Media Server may in some cases provide a best-effort conputed view of
resource consunption paraneters conveyed in the Publish interface
(e.g., Digital Signal Processors (DSPs) with a fixed nunber of
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streans versus G aphics Processing Units (GPUs) with CPU
availability). Media resource information nay only be reported
periodically over the Publish interface to an MRB

It is also worth noting that while the scope of the MRBis in
providing interested Application Servers with the avail able
resources, the MRB also allows for the retrieval of information about
consumed resources. Wiile this is of course a relevant piece of
information (e.g., for nonitoring purposes), such functionality
inevitably raises security considerations, and inplenentations should
take this into account. See Section 12 for nore details.

The MRB Publish interface uses the Media Control Channel Franmework
([ RFC6230]) as the basis for interaction between a Media Server and
an MRB. The Media Control Channel Franework uses an extension
mechani smto all ow specific usages that are known as Contro
Packages. Section 5.1.1 defines the Control Package that MJST be

i npl enented by any Media Server wanting to interact with an MRB
entity.

5.1.1. Control Package Definition
This section fulfills the requirenment for information that nust be
specified during the definition of a Control Franework package, as
detailed in Section 8 of [RFC6230].

5.1.1.1. Control Package Name

The Medi a Channel Control Franmework requires a Control Package
definition to specify and regi ster a uni que nane and version

The nanme and version of this Control Package is "nrb-publish/1. 0"
5.1.1.2. Framework Message Usage

The MRB Publish interface allows a Media Server to convey avail able
capabilities and resources to an MRB entity.

Thi s package defines XM. elements in Section 5.1.2 and provides an
XML scherma in Section 10.

The XML elenents in this package are split into requests, responses,
and event notifications. Requests are carried in CONTROL nessage
bodi es; the <nrbrequest> elenent is defined as a package request.
This request can be used for creating new subscriptions and updati ng/
renovi ng exi sting subscriptions. Event notifications are al so
carried in CONTROL nessage bodies; the <nrbnotification> elenent is
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defined for package event notifications. Responses are carried
ei ther in REPORT nmessage or Control Franmework 200 response bodi es;
the <mrbresponse> el enent is defined as a package-|evel response.

Not e that package responses are different from franework response
codes. Franmework error response codes (see Section 7 of [RFC6230])
are used when the request or event notification is invalid; for
exanpl e, a request has invalid XM. (400) or is not understood (500).
Package- | evel responses are carried in franework 200 response or
REPORT message bodi es. This package’s response codes are defined in
Section 5.1.4.

5.1.1.3. Common XM. Support

The Media Control Channel Franework [RFC6230] requires a Contro
Package definition to specify if the attributes for nedia dialog or
conference references are required.

The Publish interface defined in Section 10 does inport and make use
of the common XM. schena defined in the Media Control Channe
Fr amewor K.

The Consuner interface defined in Section 11 does inport and nake use
of the common XML schena defined in the Media Control Channe
Fr amewor k.

5.1.1.4. CONTROL Message Body

A valid CONTROL nessage body MUST conformto the schema defined in
Section 10 and described in Section 5.1.2. XM nessages appearing in
CONTROL nessages MUST contain either an <nrbrequest> or

<nr bnoti ficati on> el enent.

5.1.1.5. REPORT Message Body
A val id REPORT nessage body MJUST conformto the schema defined in
Section 10 and described in Section 5.1.2. XM nessages appearing in
REPCORT messages MJST contain an <nrbresponse> el enent.

5.1.1.6. Audit

The 'mrb-publish/1.0° Media Control Channel Framework package does
not require any additional auditing capability.
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5.1.2. Elenent Definitions

This section defines the XML el enents for the Publish interface Media
Control Channel package defined in Section 5.1. The formal XM
schema definition for the Publish interface can be found in

Section 10.

The root elenment is <nrbpublish> Al other XM. el enents (requests,
responses, notifications) are contained within it. The MRB Publish
interface request elenment is detailed in Section 5.1.3. The MRB
Publish interface notification elenent is detailed in Section 5.1.5.
The MRB Publish interface response elenent is detailed in
Section 5.1.4.
The <nt bpublish> el ement has the follow ng attributes:
version: a token specifying the nrb-publish package version. The
value is fixed as "1.0" for this version of the package. The
attribute MJUST be present.
The <nt bpublish> el ement has the following child elements, and there
MUST NOT be nore than one such child elenment in any <nrbpublish>
nessage:
<nr brequest > for sending an MRB request. See Section 5.1.3.
<nr br esponse> for sending an MRB response. See Section 5.1.4.

<nrbnotification> for sending an MRB notification. See
Section 5.1.5.

5.1.3. <nrbrequest>
This section defines the <nrbrequest> elenment used to initiate
requests froman MRB to a Media Server. The el enent describes
information relevant for the interrogation of a Media Server
The <nrbrequest> el ement has no defined attributes.

The <nrbrequest> el ement has the follow ng child el ement:

<subscription> for initiating a subscription to a Media Server
froman MRB. See Section 5.1.3.1.
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5.1.3.1. <subscription>

The <subscription> element is included in a request froman MRB to a
Media Server to provide the details relating to the configuration of
updates (known as a subscription session). This elenment can be used
either to request a new subscription or to update an exi sting one
(e.g., to change the frequency of the updates), and to renbve ongoi ng
subscriptions as well (e.g., to stop an indefinite update). The MB
will informthe Media Server regarding how long it w shes to receive
updates and the frequency that updates should be sent. Updates
related to the subscription are sent using the <nrbnotification>

el ement .

The <subscription> el ement has the following attributes:

id: Indicates a unique token representing the subscription session
between the MRB and the Media Server. The attribute MJST be
present.

seqgnunber: I ndicates a sequence nunber to be used in conjunction
with the subscription session IDto identify a specific
subscription command. The first subscription MJST contain a
non-zer o nunber ’segnunber’, and subsequent subscriptions MJST
contain a higher nunber than the previous 'seqnunber’ value. If a
subsequent ’'seqnunber’ is not higher, a 405 response code is
generated as per Section 5.1.4. The attribute MJST be present.

action: Provides the operation that should be carried out on the
subscri ption:

*  The value of 'create’ instructs the Media Server to attenpt to
set up a new subscri ption.

* The value of ’update’ instructs the Media Server to attenpt to
updat e an exi sting subscription.

*  The value of 'renbve instructs the Media Server to attenpt to
renpve an exi sting subscription and consequently stop any
ongoi ng rel ated notification

The attribute MIST be present.
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The <subscription> el enent has zero or nore of the following child
el ement s:

<expires>: Provides the amount of time in seconds that a
subscription should be installed for notifications at the Media
Server. Once the anount of tine has passed, the subscription
expires, and the MRB has to subscribe again if it is stil
interested in receiving notifications fromthe Media Server. The
el ement MAY be present.

<m nf requency>: Provides the m nimum frequency in seconds that the
MRB wi shes to receive notifications fromthe Media Server. The
el ement MAY be present.

<mexfrequency>: Provides the naxi num frequency in seconds that the
MRB wi shes to receive notifications fromthe Media Server. The
el ement MAY be present.

Pl ease note that these three optional pieces of information provided

by the MRB only act as a suggestion: the Media Server MAY change the

proposed values if it considers the suggestions unacceptable (e.qg.

if the MRB has requested a notification frequency that is too high).

In such a case, the request would not fail, but the updated,

accept abl e val ues woul d be reported in the <nrbresponse> accordingly.

5.1.4. <nrbresponse>
Responses to requests are indicated by an <nrbresponse> el enent.
The <nrbresponse> el enent has the followi ng attributes:

status: numeric code indicating the response status. The attribute
MUST be present.

reason: string specifying a reason for the response status. The
attribute MAY be present.

The <nrbresponse> el enent has a single child el enment:

<subscription> for providing details related to a subscription
requested by a Media Server (see below in this section).
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The followi ng status codes are defined for 'status’

I I T +
| code | description |
S o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| 200 | &K |
| | |
| 400 | Syntax error |
| | |
| 401 | Unable to create Subscription |
| | |
| 402 | Unable to update Subscription |
| | |
| 403 | Unable to renove Subscription |
| | |
| 404 | Subscription does not exi st |
| | |
| 405 | Wong sequence nunber |
| | |
| 406 | Subscription already exists |
| | |
nsupported attribute or el enment
420 U d ib I
S o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e +

Tabl e 1: <nrbresponse> Status Codes

If a new subscription request nmade by an MRB (action="create’) has
been accepted, the Media Server MIST reply with an <nrbresponse> with
status code 200. The sane rule applies whenever a request to update
(action="update’) or renbve (action="renove') an existing transaction
can be fulfilled by the Media Server.

A subscription request, nevertheless, may fail for several reasons.
In such a case, the status codes defined in Table 1 nust be used
instead. Specifically, if the Media Server fails to handle a request
due to a syntax error in the request itself (e.g., incorrect XM,
viol ation of the schema constraints, or invalid values in any of the
attributes/elenents), the Media Server MUST reply with an

<nr bresponse> with status code 400. |If a syntactically correct
request fails because the request also includes any attribute/el enent
the Media Server doesn’t understand, the Media Server MIST reply with
an <nrbresponse> with status code 420. |If a syntactically correct
request fails because the MRB wants to create a new subscription, but
the provided unique 'id for the subscription already exists, the
Medi a Server MUST reply with an <nmrbresponse> with status code 406

If a syntactically correct request fails because the MRB wants to
updat e/ renmove a subscription that doesn’t exist, the Media Server
MUST reply with an <nrbresponse> with status code 404. |If the Media
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Server is unable to accept a request for any other reason (e.g., the
MRB has no nore resources to fulfill the request), the Media Server
MJUST reply with an <nrbresponse> with status code 401/ 402/ 4083,
dependi ng on the action the MRB provided in its request:

0 action="create’ --> 401
0 action="update’ --> 402;
o action="renove --> 403

A response to a subscription request that has a status code of 200

i ndi cates that the request is successful. The response MAY al so
contain a <subscription> child that describes the subscription. The
<subscription> child MAY contain 'expires’, ’'mnfrequency’, and

"maxfrequency’ values even if they were not contained in the request.

The Medi a Server can choose to change the suggested ’'expires’

"m nfrequency’, and 'maxfrequency’ values provided by the MRBin its
<nrbrequest> if it considers them unacceptable (e.g., the requested
frequency range is too high). 1In such a case, the response MJST
contain a <subscription> el enment describing the subscription as the
Medi a Server accepted it, and the Media Server MJST include in the
<subscription> elenent all of those values that it nodified relative
to the request, to informthe MRB about the change.

5.1.5. <nrbnotification>

The <mrbnotification> element is included in a request froma Mdia
Server to an MRB to provide the details relating to current status.
The Media Server will informthe MRB of its current status as defined
by the information in the <subscription> el enent. Updates are sent
using the <nrbnotification> el enent.

The <nrbnotification> element has the follow ng attributes:

id: indicates a unique token representing the session between the
MRB and the Media Server and is the same as the one appearing in
the <subscription> elenment. The attribute MJST be present.

segnunber: indicates a sequence nunber to be used in conjunction
with the subscription session IDto identify a specific
notification update. The first notification update MJST contain a
non-zero nunber ’'segnunber’, and subsequent notification updates
MJUST contain a higher nunber than the previous 'segnunber’ val ue.
If a subsequent ’'seqgnunber’ is not higher, the situation should be
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considered an error by the entity receiving the notification
update. How the receiving entity deals with this situation is
i mpl ement ation specific. The attribute MJUST be present.

It’s inmportant to point out that the ’'segnunber’ that appears in an
<nrbnotification> is not related to the 'seqnunber’ appearing in a
<subscription> In fact, the latter is associated with subscriptions
and woul d increase at every conmand i ssued by the MRB, while the
fornmer is associated with the asynchronous notifications the Mdia
Server would trigger according to the subscription and as such woul d
increase at every notification nessage to enable the MRB to keep
track of them

The foll owi ng sub-sections provide details of the child el ements that
make up the contents of the <nrbnotification> el enent.

5.1.5.1. <nedi a-server-id>
The <nedi a-server-id> el enent provides a uni que systentw de
identifier for a Media Server instance. The elenment MJST be present
and MUST be chosen such that it is extrenely unlikely that two
different Media Servers would present the same id to a given MRB
5.1.5.2. <supported-packages>
The <support ed- packages> el enment provides the list of Media Control
Channel packages supported by the Media Server. The elenment MAY be
present.
The <support ed- packages> el enent has no attributes.
The <support ed- packages> el enment has a single child el enent:
<package>: Gves the name of a package supported by the Media
Server. The <package> el enent has a single attribute, 'nane’,
whi ch provides the nane of the supported Media Control Channe
Framewor k package, conpliant with Section 13.1.1 of [RFC6230].
5.1.5.3. <active-rtp-sessions>
The <active-rtp-sessions> el enent provides information detailing the
current active Real-tine Transport Protocol (RTP) sessions. The
el ement MAY be present.

The <active-rtp-sessions> el enent has no attributes.
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The <active-rtp-sessions> elenent has a single child el enent:

<rtp-codec>: Describes a supported codec and the nunber of active
sessions using that codec. The <rtp-codec> el enent has one
attribute. The value of the attribute, 'nane’, is a nedia type
(whi ch can include paraneters per [RFC6381]). The <rtp-codec>
el ement has two child elenents. The child el enent <decodi ng> has
as content the deci mal nunmber of RTP sessions being decoded using
the specified codec, and the child el ement <encoding> has as
content the decimal nunber of RTP sessions being encoded using the
speci fi ed codec.

5.1.5.4. <active-m xer-sessi ons>

The <active-m xer-sessions> el enment provides information detailing
the current active m xed RTP sessions. The el ement MAY be present.

The <active-m xer-sessions> el enent has no attributes.
The <active-ni xer-sessions> el ement has a single child el enent:

<active-m x>: Descri bes a nmi xed active RTP session. The
<active-m x> el enent has one attribute. The value of the
attribute, 'conferenceid , is the name of the mx. The
<active-m x> el enent has one child elenent. The child el enent,
<rtp-codec>, contains the sanme information relating to RTP
sessions as that defined in Section 5.1.5.3. The el enent MAY be
present.

5.1.5.5. <non-active-rtp-sessions>

The <non-active-rtp-sessions> el enment provides information detailing
the currently avail abl e inactive RTP sessions, that is, how many nore
RTP streans this Media Server can support. The el ement MAY be
present.

The <non-active-rtp-sessions> el enent has no attributes.
The <non-active-rtp-sessions> elenent has a single child el enment:

<rtp-codec>: Describes a supported codec and the nunber of
non-active sessions for that codec. The <rtp-codec> el enent has
one attribute. The value of the attribute, 'nane’, is a nedia
type (which can include paraneters per [RFC6381]). The
<rtp-codec> el enment has two child elenments. The child el enent
<decodi ng> has as content the decimal nunber of RTP sessions

Boulton, et al. St andards Track [ Page 21]



RFC 6917 Medi a Resour ce Brokering April 2013

avai | abl e for decodi ng using the specified codec, and the child
el ement <encodi ng> has as content the decimal nunber of RTP
sessions avail able for encoding using the specified codec.

5.1.5.6. <non-active-m xer-sessi ons>

The <non-active-m xer-sessions> el enent provides information
detailing the current inactive nmixed RTP sessions, that is, how many
nmore nixi ng sessions this Media Server can support. The el enent MAY
be present.

The <non-active-m xer-sessions> el enent has no attri butes.
The <non-active-m xer-sessions> el enent has a single child elenent:

<non-active-m x> Describes avail able nm xed RTP sessions. The
<non-active-m x> el enent has one attribute. The value of the
attribute, 'available', is the nunber of nixes that could be used
using that profile. The <non-active-ni x> el enent has one child
element. The child element, <rtp-codec>, contains the same
information relating to RTP sessions as that defined in
Section 5.1.5.5. The el enent MAY be present.

5.1.5.7. <nedi a-server-status>

The <nedi a-server-status> el enent provides information detailing the

current status of the Media Server. The elenment MJUST be present. It

can return one of the follow ng val ues:

active: Indicates that the Media Server is available for service.

deactivated: |Indicates that the Media Server has been wi thdrawn from
service, and as such requests should not be sent to it before it
becones ’active’ again.

unavail able: |Indicates that the Media Server continues to process
past requests but cannot accept new requests, and as such should
not be contacted before it becones 'active’ again.

The <nedi a-server-status> el enent has no attri butes.

The <nedi a-server-status> el enent has no child el enents.
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5.1.5.8. <supported-codecs>

The <supported-codecs> el enent provides infornmation detailing the
current codecs supported by a Media Server and associ ated actions.
The el ement MAY be present.

The <supported-codecs> el enent has no attri butes.
The <supported-codecs> el ement has a single child el enent:

<supported-codec>: Has a single attribute, 'nane’, which provides
the nane of the codec about which this el enent provides
information. A valid value is a nedia type that, depending on its
definition, can include additional paranmeters (e.g., [RFC6381]).
The <supported-codec> el enent then has a further child el ement,
<support ed- codec- package>. The <support ed-codec-package> el enent
has a single attribute, 'nane’, which provides the nane of the
Medi a Control Channel Franework package, conpliant with
Section 13.1.1 of [RFC6230], for which the codec support applies.
The <support ed-codec- package> el enent has zero or nore
<supported-action> children, each one of which describes an action
that a Media Server can apply to this codec:

* 'decoding’ , neaning a decoder for this codec is avail abl e;
* 'encoding’ , nmeaning an encoder for this codec is avail able;

* ' passthrough’, meaning the Media Server is able to pass a
stream encoded using that codec through, w thout re-encoding.

5.1.5.9. <application-data>

The <application-data> el enent provides an arbitrary string of
characters as application-level data. This data is nmeant to only
have neaning at the application-level |ogic and as such is not
otherwi se restricted by this specification. The set of allowed
characters is the sanme as those in XM. (viz., tab, carriage return,
line feed, and the legal characters of Unicode and | SO | EC 10646
[1SO 10646. 2012] (see also Section 2.2 of
<http://ww. w3.org/ TR/ xm />)). The el ement MAY be present.

The <application-data> el enent has no attri butes.

The <application-data> el enent has no child el ements.
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5.1.5.10. <file-formats>

The <file-formats> el enent provides a list of file formats supported
for the purpose of playing nedia. The elenent MAY be present.

The <file-formats> el ement has no attri butes.

The <file-formats> el enent has zero of nore the followi ng child
el ement s:

<supported-format>: Has a single attribute, ’nane’, which provides
the type of file format that is supported. A valid value is a
medi a type that, depending on its definition, can include
additional parameters (e.g., [RFC6381]). The <supported-format>
el ement then has a further child el ement,
<supported-fil e-package>. The <supported-fil e-package> el enent
provi des the nane of the Media Control Channel Framework package
compliant with Section 13.1.1 of [RFC6230], for which the file
format support applies.

5.1.5.11. <max- prepared-duration>

The <max- prepared-duration> el enent provides the maxi num anount of
tine a nedia dialog will be kept in the prepared state before tining
out (see Section 4.4.2.2.6 of RFC 6231 [RFC6231]. The el enent MAY be
present.

The <max- prepared-duration> el erent has no attributes.
The <max-prepared-duration> el emrent has a single child el enent:

<max-tinme> Has a single attribute, 'nax-tinme-seconds’, which
provi des the amount of time in seconds that a nedia dial og can be
in the prepared state. The <max-time> elenment then has a further
child el enent, <max-tine-package>. The <max-ti me-package> el enent
provi des the nane of the Media Control Channel Framework package,
compliant with Section 13.1.1 of [RFC6230], for which the tine
period applies.
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5.1.5.12. <dtnf-support>

The <dtnf-support> el enment specifies the supported nmethods to detect
Dual - Tone Mul ti - Frequency (DTMF) tones and to generate them The
el ement MAY be present.

The <dt nf-support> el enent has no attri butes.

The <dtnf-support> el enent has zero of nore of the following child
el enent s:

<detect>: Indicates the support for DIMF detection. The <detect>
el ement has no attributes. The <detect> elenment then has a
further child element, <dtnf-type>  The <dtnf-type> el enent has
two attributes: 'nane’ and ' package’. The 'nanme’ attribute
provi des the type of DTMF being used, and it can only be a case-
insensitive string containing either 'RFC4733 [RFC4733] or
"Media' (detecting tones as signals fromthe audio streamj. The
" package’ attribute provides the nanme of the Media Control Channe
Framewor k package, conpliant with Section 13.1.1 of [RFC6230], for
whi ch the DTMF type appli es.

<generate>: |Indicates the support for DTMF generation. The
<generate> el enent has no attributes. The <generate> el enent then
has a further child el enent, <dtnf-type>  The <dtnf-type> el enent
has two attributes: 'nane’ and 'package’. The ’'nane’ attribute
provides the type of DTMF being used, and it can only be a case-
insensitive string containing either 'RFC4733 [RFC4733] or
"Media’ (generating tones as signals in the audio stream. The
" package’ attribute provides the nane of the Media Control Channe
Framewor k package, conpliant with Section 13.1.1 of [RFC6230], for
whi ch the DTMF type appli es.

<passt hrough>: Indicates the support for passing DIM- through
wi t hout re-encoding. The <passthrough> el enment has no attributes.
The <passt hrough> el enent then has a further child el enent,
<dtnf-type>  The <dtnf-type> el enent has two attributes: ’'nange’
and ' package’'. The 'name’ attribute provides the type of DITM
being used, and it can only be a case-insensitive string
containing either 'RFC4733 [RFCA733] or ’'Media (passing tones as
signals through the audio streamj. The ’package’ attribute
provi des the nane of the Media Control Channel Framework package,
compliant with Section 13.1.1 of [RFC6230], for which the DTM
type appli es.
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5.1.5.13. <n xi ng- nodes>

The <mi xi ng- nodes> el enent provides informati on about the support for
audi o and video mixing of a Media Server, specifically a list of
supported algorithms to mx audio and a |list of supported video
presentation |ayouts. The el ement MAY be present.

The <mi xi ng- nodes> el ement has no attributes

The <m xi ng- nodes> el enent has zero or nore of the following child
el ement s:

<audi o- m xi ng- nodes>: Describes the available algorithns for audio
nm xi ng. The <audi o-nmi xi ng- nodes> el ement has no attributes. The
<audi o- m xi ng- nodes> el ement has one child elenment. The child
el ement, <audi o-m xi ng-node>, contains a specific available
algorithm Valid values for the <audi o- m xi ng-node> el enent are
al gorithmnanes, e.g., 'nbest’ and ’'controller’ as defined in
[ RFC6505]. The elenent has a single attribute, 'package’. The
attribute 'package’ provides the nane of the Media Control Channel
Framewor k package, conpliant with Section 13.1.1 of [RFC6230], for
whi ch the al gorithm support applies.

<vi deo- m xi ng- nodes>: Describes the avail abl e video presentation

| ayouts and the supported functionality related to video m xing.
The <vi deo-mi xi ng- nodes> el ement has two attributes: ’'vas’ and
"activespeakermix’. The 'vas’ attribute is of type boolean with a
value of ’'true’ indicating that the Media Server supports

aut omatic Voice Activated Switching. The ’'activespeakerm x’ is of
type boolean with a value of 'true’ indicating that the Media
Server is able to prepare an additional video streamfor the

| oudest speaker participant without its contribution. The

<vi deo- ni xi ng- nodes> el erent has one child elenent. The child

el ement, <vi deo-m xi ng-node>, contains the nane of a specific
video presentation |ayout. The nane may refer to one of the
predefined video | ayouts defined in the XCON conference

i nformati on data nodel [RFC6501], or to non- XCON | ayouts as wel |,
as long as they are properly prefixed according to the schema they
bel ong to. The <video-m xi ng- node> el enent has a single
attribute, 'package’. The attribute 'package’ provides the name
of the Media Control Channel Franework package, conpliant with
Section 13.1.1 of [RFC6230], for which the al gorithm support
appl i es.
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5.1.5.14. <supported-tones>

The <supported-tones> el ement provides information about which tones
a Media Server is able to play and recognize. |In particular, the
support is reported by referring to both support for country codes
(1SO 3166-1 [1SO 3166-1]) and supported functionality (ITUT
Recommendation Q 1950 [ITU-T.Q 1950]). The el enent MAY be present.

The <supported-tones> el enent has no attributes.

The <supported-tones> el ement has zero or nore of the follow ng child
el ement s:

<support ed- country-codes>: Describes the supported country codes
with respect to tones. The <supported-country-codes> el enent has
no attributes. The <supported-country-codes> el enent has one
child elenent. The child elenment, <country-code>, reports support
for a specific country code, conpliant with the |1SO 3166-1
[1SO 3166-1] specification. The <country-code> el enent has a
single attribute, 'package'. The attribute 'package’ provides the
nane of the Media Control Channel Framework package, conpliant
with Section 13.1.1 of [RFC6230], in which the tones fromthe
specified country code are supported.

<support ed- h248- codes>: Describes the supported H 248 codes with
respect to tones. The <supported-h248-codes> el enent has no
attributes. The <supported-h248-codes> el enent has one child
element. The child el ement, <h248-code>, reports support for a
specific H 248 code, conmpliant with the | TUT Recommendati on
Q 1950 [I TU-T. Q 1950] specification. The codes can be either
specific (e.g., cg/dt to only report the Dial Tone fromthe Call
Progress Tones package) or generic (e.g., cg/* to report all the
tones fromthe Call Progress Tones package), using w ldcards. The
<h248- code> el ement has a single attribute, 'package’ . The
attribute ' package’ provides the nane of the Media Control Channel
Framewor k package, conpliant with Section 13.1.1 of [RFC6230], in
whi ch the specified codes are support ed.

5.1.5.15. <file-transfer-nodes>
The <file-transfer-nodes> elenent allows the Media Server to specify
whi ch schene nanes are supported for transferring files to a Media
Server for each Media Control Channel Framework package type, for
exanpl e, whether the Media Server supports fetching resources via
HTTP, HTTPS, NFS, etc. The el enent MAY be present.

The <file-transfer-nodes> el enent has no attri butes.
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The <file-transfer-nbpdes> el enent has a single child el enent:

<file-transfer-node> Has two attributes: 'nanme’ and ' package'. The
"name’ attribute provides the scheme nanme of the protocol that can
be used for file transfer (e.g., HITP, HITPS, NFS, etc.); the
value of the attribute is case insensitive. The 'package
attribute provides the nane of the Media Control Channel Franmework
package, conpliant with the specification in the related | ANA
registry (e.g., "msc-ivr/1.0"), for which the schene nane applies.

It is inmportant to point out that this el enent provides no

i nformati on about whether or not the Media Server supports any flavor
of live streaning: for instance, a value of "HTTP" for the IVR
(I'nteractive Voice Response) Package would only nean the 'http’
scheme makes sense to the Media Server within the context of that
package. Whether or not the Media Server can nmake use of HITP to
only fetch resources, or also to attach an HTTP live streamto a
call, is to be considered inplenmentation specific to the Media Server
and irrelevant to the Application Server and/or MRB. Besides, the
Medi a Server supporting a schenme does not inply that it also supports
the related secure versions: for instance, if the Media Server
supports both HTTP and HTTPS, both the schenes will appear in the
element. A lack of the "HITPS' value would need to be interpreted as
a |l ack of support for the 'https’ schene.

5.1.5.16. <asr-tts-support>

The <asr-tts-support> el ement provides information about the support
for Automatic Speech Recognition (ASR) and Text-to-Speech (TTS)
functionality in a Media Server. The functionality is reported by
referring to the supported | anguages (using |1SO 639-1 [| SO 639. 2002]
codes) regarding both ASR and TTS. The el enent MAY be present.

The <asr-tts-support> el enment has no attri butes.

The <asr-tts-support> elenent has zero or nore of the following child
el ement s:

<asr-support>: Describes the available | anguages for ASR. The
<asr-support> el enent has no attributes. The <asr-support>
el ement has one child elenent. The child el enent, <language>,
reports that the Media Server supports ASR for a specific
| anguage. The <l anguage> el enment has a single attribute,
"xm:lang’. The attribute 'xm:lang’ contains the |1SO 639-1
[1SO 639.2002] code of the supported | anguage.
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<tts-support>: Describes the available | anguages for TTS. The
<tts-support> elenment has no attributes. The <tts-support>
el ement has one child elenent. The child el enent, <language>,
reports that the Media Server supports TTS for a specific
| anguage. The <l anguage> el ement has a single attribute,
"xm:lang’. The attribute 'xm:lang’ contains the | SO 639-1
[1SO 639.2002] code of the supported | anguage.

5.1.5.17. <vxm -support >

The <vxm -support> el enment specifies if the Media Server supports
Voi ceXML (VXM.) and, if it does, through which protocols the support
is exposed (e.g., via the control framework, RFC 4240 [ RFC4240], or
RFC 5552 [RFC5552]). The el enent MAY be present.

The <vxm -support> el enent has no attri butes.
The <vxnl -support> el enent has a single child elenent:

<vxm -node>: Has two attributes: 'package’ and 'support’. The
" package’ attribute provides the nanme of the Media Control Channe
Framewor k package, conpliant with Section 13.1.1 of [RFC6230], for
whi ch the VXML support applies. The ’support’ attribute provides
the type of VXM. support provided by the Media Server (e.g.
RFC 5552 [ RFC5552], RFC 4240 [ RFC4240], or the | VR Package
[ RFC6231]), and valid values are case-insensitive RFC references
(e.g., "rfc6231" to specify that the Media Server supports
Voi ceXM. as provided by the | VR Package [ RFC6231]).

The presence of at |east one <vxm -node> child el enent would indicate
that the Media Server does support VXM. as specified by the child
elenment itself. An enpty <vxm > el ement woul d otherw se indicate
that the Media Server does not support VXM at all

5.1.5.18. <nedi a-server-|ocation>

The <n