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Introduction

ITU-T has started work on requirement of a bearer control protocol to support the delivery of session and other communications in large-scale core networks in TRQ.IPQoS.sig.cs1. This contribution provides a clarification on the scenarios and services that need to be supported in QoS-enabled large scale networks.
In FGNGN#2 meeting, the TISPAN RACS has been introduced into ITU-T (ref FGNGN-ID-00057). The ETSI TISPAN NGN Release 1 document (ref DTR/TISPAN-00001-NGN-R1Release definition) identifies only the RACS for QoS control, as an entity controlling the Access Network and the Core Network. This contribution suggests that this architecture is insufficient for large-scale single-operator networks.

To support such a deployment, the following scenario may be considered. A large scale core network can be considered to consist of a number of Metro-nodes, providing service entry, interface to the access network (controlled by the TISPAN RACS) and a very large core network. The core network may be sub-divided into smaller sub-networks to simplify the management and QoS paths for user-plane transport.

There are several possible deployment options. A typical deployment is to provide the services at the Metro node, leaving the core network to deal only with transport. QoS mechanisms in the transport system (which may be out of scope of TISPAN) are controlled by a physical entity - the Bearer Resource Manager (BRM). This entity must hold a model of the transport plane connections and to allocate resources in the transport plane on a per-session basis.

This contribution suggests that a single BRM for a large-scale network deployment is inefficient, difficult to manage and is unlikely to be an option that network operators will deploy. A single BRM appears to be part of the RACS entity in the TISPAN R1 architecture.

Figure 1 provides a physical scenario for a more realistic deployment. In this scenario, each sub-network is controlled by its own BRM. The metro node provides the interface between the access network and both the core network and the control plane (e.g. IMS - but the same physical scenario should also support the other services and sub-systems identified in TISPAN Release 1).


[image: image1]
Figure 1 - Physical Scenario for Large-scale Network Deployment.

There are, of course, alternative scenarios that can be used. It would be an option to consider the Metro Nodes in Figure 1 to directly interconnect without a core network. However, this would lead to the Metro Nodes performing "transit" network capabilities for geographically large-scale networks.

It is also possible that each BRM is controlled from the Service or Session Control functionality, and do not operate autonomously. If this scenario is considered, there are a further two possibilities: a) that the BRM to Service control is on a 1:1 basis, or b) that each service control functionality (e.g. exempli gratia S-CSCF) interfaces to multiple BRM. In the case of option a) this requires sessions to be routed through multiple Control Plane entities, without providing any additional services other than routing. In the case of option b) the control plane functionality must retain a "model" of the BRM connectivity and have routing knowledge of the core network. Neither of these options provides a simple and flexible approach to managing the resources of a large-scale core network.

It should also be considered that some services, such as Corporate VPN, do not have an associated service subsystem. Such services require only a guaranteed connection. The core network scenario above can be used for services, providing connectivity with signalled QoS.

The communication between BRM is shown as within a single operator's domain. It is left open for discussion whether a protocol to support such communication should be permitted across a point of interconnect (to other operators) or across a UNI. The current ITU requirements do allow this.

Discussion

There are some scenarios which we will discuss below. 

We assume that there is a call that the source address belongs to Domain 1, and the sink address belongs to Domain 2, the call passes through the other domain or domains. 

For example, A MPLS-IP network is divided into different areas; we call these areas as sub-domain. Here, the prefix “sub” means the domain in the lower layer (i.e. routing management layer rather than resource management layer). Actually, these areas are divided in the routing management level, such as OSPF. On the resource management level, we divided the large scale network into domains. Each domain on the resource manage level may be corresponded to each area on the routing management level.
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Figure1 Scenario 1

In the scenario 1, the SeCFE/SvCFE can identify the domain which the source address of the flow information in the QoS request belongs to. The SeCFE/SvCFE shall know the route information and store it for the routing of BCFE. Each sub-domain has a separate resource management entity, managing the corresponding network of area in routing level. There is no signalling interface for the resource control between these sub-domains. They make the resource query of bearer route along the bearer route, with the SeCFE/SvCFE. This bearer route goes through several sub-domains. For this resource query, the SeCFE/SvCFE needs to communicate with every BCFE of every segment of route. In order to accomplish this function, SeCFE/SvCFE needs record the topology of the sub-domains of the network. And BCFE records the local sub-domain’s topology.

If the bearer network is a network that there are multiple bearer routes between source and destination, the SeCFE/SvCFE can not make the routing judgement.  Information should be commuted between BCFE(s). We can use SeCFE/SvCFE forwarding the exchange information between BCFE(s), unless SeCFE/SvCFE has configured the routing information of bearer network. This will put much stress onto the management of SeCFE/SvCFE.

If the bearer network is a network that there is only one bearer route, the reliability of the network is not very high. Here, single route only need record the information of sub-domain.

Scenario 1 is the same with the situation that one service only has a single route.
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Figure2 Scenario 2

In the situation where multiple routes exist and they are sharing with the others, scenario 2 is the same with it. It simplifies the function of SeCFE/SvCFE. When there are multiple routes between two points, the interaction between BCFE(s) is needed by all means. Here we use the protocol between BCFE(s) to accomplish the transfer of the interaction. No other than source SFE knows that which route the service flow will go via. The sequent SFE does not know which route the service flow will go via. In this way, the sequent SFE needs to be informed by BCFE, and communicate with BCFE.

In the scenario 2, there are some cases where BCFE(s) might be required to communicate with each other:

· Where a particular part of a service providers network is under the sole control of a single BCFE(s) and calls are required to transit through it.

· In the case of a so called “transit network” where two VoIP operators, each with call servers are interconnected by a third transport or transit network that has no call server. In this case each of the VoIP operators must reserve the required bandwidth from the transit network operator via NCI. 

· The service that needs the resources does not rely on session control (i.e. no SeCFE/SvCFE is involved) and the SeCFE does not have access to all BFCEs (e.g. because the transport path crosses several management areas or because the SCFE does not know the address of all the involved BCFE(s)). A typical example could be high speed video downloading, across international boundaries.

· The service that needs the resources rely on session control but there is no "CCI" interface between the SeCFE/SvCFE(s) and the BCFE(s) in intermediate transport domains (e.g. because they do not belong to the same management area). A typical example is a video conference between users located in domains A and B, crossing an intermediate backbone, which is not over-provisioned.
· The service that needs the resources rely on session control, but the  SeCFE/SvCFE(s) have no enough information on the bear networks, so they should rely on BFCEs to select and establish the bearer path.
For the expansibility of IP network which can satisfy the telecom requirements, we use the mechanism of dividing domains in dynamic routing protocols such as OSPF and IS-IS for reference. The IP physical network is divided into Manage Areas. Every Manage Area is managed by a BCFE. The BCFE manages the network resources in its Manage Area, takes charge of selecting path and allocating resource for the sessions which go through its MA. The path selection across different areas is needed the interaction of the BCFE(s) of the two MAs. In the actual applications, a MA can be a Metropolitan Area Network, or a province backbone network, or a nation backbone network; the dividing of MAs is also can accord with that of the routing areas.
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Figure3 Scenario 3

In the situation of single bearer route, the Networking Methodology of SeCFE/SvCFE and that of BCFE is quite different. The networking methodology is unattached. Therefore, if we let the SeCFE/SvCFE to interact with BCFE spanning different domains, SeCFE/SvCFE can not find the corresponding BCFE. Otherwise the data of networking methodology of BCFE(s) should be saved in the SeCFE/SvCFE. It results in the non-agility. 

On the other hand, there is no SeCFE/SvCFE corresponding to the intermediate BCFE(s). The problems met in scenario 1 still exist in scenario 3.

For example, a operator possess of 200 Metro networks, every metro network has a SeCFE/SvCFE, here, the intermediate BCFE needs to interact with hundreds of SeCFE/SvCFE,  It is too complex for the network maintenance. 

Here, SeCFE/SvCFE does the resource routing function which also can be done in BCFE. The NC Interface is embedded into the CCI, as long as the scale of the network is a bit large.

The reliability of single route is not good enough. MPLS-IP network also needs supporting the multiple bearer routes, like the ATM and PSTN support the multiple bearer routes.

In scenario 3, particularly, some MANs whose scales are small, in some cases, the functions of resource management, Connection Admission Control and routing selection and such so on can be put into the SFE. In this case, there is no BCFE physical entity in the network. 

Proposal

On the basis of the above discussion, this contribution proposes that ITU-T undertake work to:

Begin work on a "Bearer Control" protocol to allow the BRM to communicate QoS requirements.

Conclusion

ITU-T is requested to discuss this scenario and decide when we can start the "Bearer Control" protocol study in ITU-T.
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