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5
MRFC deployment scenarios
5.6
Intermediary broker function between AS and MRFC


5.6.1
General

This section is aimed to introduce architectures about the intermediary broker function with MRB. The IETF draft [34] describes the MRB which implements the function of the MRFC selection. There are two models of MRB, ‘in-line’ and ‘query’ MRB.
As defined in the draft-boulton-mediactrl-mrb [34], the Media Resource Broker (MRB) is a functional entity that is responsible for both collection of appropriate published MRF information and supplying of appropriate MRF information to consuming entities such as the AS. 

The benefits to introduce MRB in to the network architecture are:

· Simplify the configuration and operation of the AS.
· Support dynamic upgrade of MRFs without impact on and synchronization with the AS.

· Simplify the deployment of MRFs by aggregation of the MRF status and capability to the MRB.

· Allow more efficient sharing of the resources of the MRFs by multiple AS.


NOTE: The MRB can be co-located with other entities, e.g. AS or S-CSCF or other entities, or stand alone. 
5.6.2
Architecture Requirements
The following are the requirements for an appropriate Media Resource Broker architecture.

a) a)
It shall be possible for multiple non-homogeneous applications to share a pool of non-homogeneous MRFs. It goes without saying that MRF resources are to be freed up/idle when not needed to actually handle calls/call legs.

b) b)
It shall be possible for an application to specify to the MRB what MRF attributes and corresponding values it requires for supporting a call/call leg. The attribute example list is FFS.

c) c)
It shall be possible for the MRB to allocate MRF resources across different applications according to some kind of rules/policy. Consequently, an application shall indicate some sort of application identifier in its request to the MRB (so that the MRB can allocate a fair share of resources per application).
d) d)
It shall be possible for the MRB to use per-application and per-subscriber SLA or QoS type of information in its resource selection process.

e) e)
It shall be possible for the MRB to calculate the remaining capacity of a particular MRF resource based on the nature of current usage. This implies that MRB may have a capacity model for a particular kind of MRF resource, which, for example, may be able to handle 20 IVR calls at once with only DTMF input, or 5 at once with spoken word input, or some mix.
f) f)
It shall be possible for an application to send (i.e. SIP INVITE) the call/call leg to the MRF resources identified for handling it.

g) g)
It shall be possible for an application to request resources for multiple calls/call legs with a single request; for example, for conference legs for a conference it may be necessary, or for a Freephone application it may be desirable for efficiency purposes.

h) h)
It shall be possible for an application to decrease the amount of resources previously assigned to it (especially useful for conferencing; also for Freephone scenarios that don’t surge as much as expected). Likewise, it shall be possible for an application to increase the amount of resources it had previously been assigned (especially for conferencing, but also Freephone scenarios that surge more than anticipated).

i) i)
It should be possible for an application server to indicate alternative & preferential MRF resource attribute/value sets (if an application can’t have a MRF resource with attribute set {A} then it would prefer set {B} else {C}). In this case where AS expresses alternative possibilities of attributes for MRF resources, it shall be possible for the AS to be informed of what is being provided, so the AS can control the MRF resource appropriately.

j) j)
It shall be possible for an application to be the entity that determines when a media resource is no longer needed for a call/call leg (for example, a conference caller may drop off because of a meeting break, or to briefly conduct some other business, but the port should be left devoted to that conference).
k) k)
The MRB functionality shall not be involved in understanding or participating in any way in AS-MRF media control protocols (efficiency, separation of concerns).
l) l)
It shall be possible for MRB to know the following:

a) -
Available MRF resources and their attributes; current and future. This may take into account planned and unplanned downtime and the scheduled addition or availability of more MRF resources.
b) -
Rules for fair-share allocation across applications.
c) -
Per-application and per-subscriber SLA and QoS criteria.
d) -
Capacity models for particular MRF resources.
e) -
Reservations for future use of media resources (for example, for conferencing, or for anticipated traffic spikes for other applications such as a FreePhone application).
f) m)
The MRB shall be able to re-synch on an MRF’s resource status.

5.6.3
Architecture Alternatives
There are four possible application architectures of MRB in IMS: In-Line Model –one, In-Line Model –two, In-Line Model – three (AS directly to MRB), Query Model.

1. In-Line Model –one
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Figure 5.6.1: In-Line Model –one
In this model, the MRB is between the S-CSCF and the MRFC. The AS sends message passing the S-CSCF to the MRB. The MRB selects an appropriate MRFC according to the information in the message. The MRFC publishes status information and makes register and deregister procedure.

2. In-Line Model –two
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Figure 5.6.2: In-Line Model –two
In this model, the MRB is between the AS and the S-CSCF. The AS sends message to the MRB, MRB selects an appropriate MRFC according to the information in the message and sends message to the S-CSCF, the S-CSCF routes the message to the MRFC. 
3. In-Line Model – Three (AS directly to MRB)
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Figure 5.6.3: In-Line Model – three (AS directly to MRB)
In this model, the AS directly connects to the MRB, the AS sends message passing the MRB to the MRFC.
4. Query Model
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Figure 5.6.4: Query Model
In this model, the AS queries the MRB to get the information of the MRFC status and capability to make a decision which MRFC will be selected. If the AS selects a MRFC, the AS sends message passing the S-CSCF to the MRFC.
The introduction of MRB has the following consequences on the media control interfaces:
· Media resource capability publication – the MRF could publish its status and capability to the MRB. 

· Media resource capability query – the MRB could query the status and capability of MRF.
5.6.4
Architecture analysis
There is nothing to preclude an MRB from being a distributed or hierarchical system, however that level of granularity is left for future study.

5.6.4.1
AS resource requests to MRB
The Query model can meet all the requirements listed. The In-Line model is less versatile (it doesn’t support fully requirements g, h, i, and j in subclause 5.6.2), but is simpler (it doesn’t require a new interface, just payload in a SIP message), and could suffice for most IVR and simple conferencing applications.
The Query model more straightforwardly allows an application/AS to know the address of the assigned MRF resources for the purpose of using a separate control channel. The Query model also allows a conferencing AS to more straightforwardly setup a single large conference that is spread and linked across multiple MRF physical resource units.
Regarding the In-Line sub-options presented in subclause 5.6.3 above, the “In-Line Model - two” has an advantage over the other sub-options (“-one” or “-three”) because it allows the use of native routing capabilities of the S-CSCF to route a call (i.e. its SIP signalling) to a MRF resource just as it would any other endpoint. Note that MRF resources could be inside the same network as the S-CSCF or external to it. A slight advantage of “-one” over “-two” is that in “one” an AS wouldn’t have to be aware of the MRB as a separate entity. Overall, “-two” seems the better arrangement.
It is important to note a synergy between the Query and the In-Line models: the same attribute description/format could be used by an application/AS in either case. It is simply payload in a message.
5.6.4.2
MRB knowledge of MRF resource-related information

The same solution can be used for both the Query and the In-Line models to procure knowledge of MRF resource-related information. This is another key way in which the models are synergistic.
Some information would most naturally come from the operations environment, so minimally an operations interface to an MRB is needed, for example for MRF resource downtime, application fair-share rules and conference reservation requests. That same operation interface could be used to convey to MRB knowledge of MRB resource characteristics.

Alternatively, there could be some kind of MRB-MRF resource interface through which MRB somehow discovers MRF resources and their characteristics.
Having all of the information come through the same operations interface may be a simpler starting point.

5.6.4.3
Other Application Considerations

In the case of a large conference that requires the use of multiple physical MRF resources, it would be the responsibility of the conferencing AS to link and control those MRF resources.
5.6.5
Conclusion

Pursue both the Query model and the In-Line model. The Query model may be necessary from some service/network providers, but overkill for others. The In-Line model may suffice for some service/network providers. 

Among the In-Line model sub-options, “In-Line model-two” that is sequenced AS - MRB - S-CSCF - MRF is most useful.
Synergy between the two approaches should be exploited, as mentioned above (MRF resource attribute characterization, and MRB knowledge of MRF resources).

Initially, the use of an operations interface for MRB knowledge of MS resources and reservations is the simplest starting point. A direct MRB-MRF interface may have merits especially for dynamic information exchange, and warrants further consideration.
The MRB is an optional functional element.

NOTE: 
Simpler options exist that could in fact be used, meeting even fewer requirements or architecturally awkward (for example, embedded in the routing function of the S-CSCF), so such things have not been discussed in this section.
5.8
Recommendations

The above study gives the following conclusions for media server control:

· From subclause 5,2, the separation of the invoking, controlling and service data media control interfaces should be possible.

· From subclause 5.3, when crossing network boundaries the delegation model has advantages with respect to the protocol model.

· From subclause 5.4, the media server control must have mechanisms for resource isolation and privacy between requests from different applications and application servers.

· From subclause 5.6, the media resource broker function should be introduced into the 3GPP architecture and procedures, allowing for both the Query and In-Line models. For the present, it should be assumed that MRB knowledge of MRF resources occurs through an operations type interface. Architecturally, this is recommended for release 8. The detailed interface specification work for the MRB could be looked for from the IEFT mediactrl working group whose charter scope allows for such work. The MRB requirements in subclause 5.6.2 should be included in the IETF work. The actual interface specifications are unlikely to be available in the release 8 timeframe. A direct MRB-MRF interface whereby MRB can be aware of existing MRF resources and status should be considered further, where again the IETF mediactrl working group could be looked to for an actual interface specification.
Editor’s note: These recommendations are based on the current contents of the present document. They may be updated and appended to during the completion of this report.
7
Requirements for a media server control protocol

7.6
Resource Management requirements
One of the tasks for an MRFC, as defined in 3GPP TS 23.228 [33], is to control the resources in MRFPs.

When an MRFC is used for several services (or applications) or by independent application servers these resources need to be isolated between services to avoid one service impacting another service. For example a peak usage in a televoting service should not impact the use of a premium business conferencing service.

It should also be possible to share some resources between services when appropriate.

To isolate or share resources between services it is required that a media server control protocol provides sufficient information so that a request from an AS can be related to the resources required or reserved for a service by the MRFC.
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