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1 Introduction

This contribution proposes a general reference model for end-to-end QoS architecture, and describes the functional entities and reference points. 

2 General Reference model
Based on the two-layered NGN architecture, the general reference model of end-to-end QoS architecture is depicted as Fig.1.  It is designed to enable different technologies in CPE, access network and core network. The general reference model covers multiple administrative domain and multiple planes.
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Fig.1 General reference model for end-to-end QoS architecture

There are several logical planes involved: service control and management plane, resource control and management plane and user plane. Between these planes, two reference points are defined. Vertical reference points include RP1 and RP2. Horizon reference points include the UNI and NNI.

2.1 Function entities

2.1.1 Core QoS Control and Management Function

The Core QoS Control and Management Function is to process the resource requests, and perform admission control and resource allocation in a core network, or in an administrative domain and also responsible for the interaction between other QoS control and management functions. 

It may receive the resource requests from the reference point RP1, i.e. from the general service control and management function, and it may also get the request from the horizon NNI-C which is directly from the Access QoS control and management function or other QoS control and management functions. 

Core QoS Control and Management function includes admission control function, resource reservation function, path selection function, and monitoring function and forwarding priority control function.
Core QoS Control and Management function will guide the transport plane to forwarding data as required. In different scenarios, it interacts with the transport layer in different ways. 

The Core QoS Control and Management Function could be implemented in a single device or in multiple devices. There are several scenarios to fulfill such kind of generic function. It could be distributed, centralized or hybrid approach. 

Senario1:  Centralized Resource control inside a network:

In this scenario, the admission control and the resource control is done in a single function entity, and the resource status information is gathered from each routers, and kept in the information base as a basis for admission control. There are no resource information sent between routers, and the configuration is done by protocols like COPS, or Diameters. 
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Fig.2 Centralized Resource control

7.1.2 Scenarios 2: Distributed resource control

In this scenario, the admission control and resource allocation is implemented in the edge of the network. Edge routers perform admission control based on the resource information they get from other edge routers. And to get a whole picture of the resource usage inside a network, the interaction between the edge routers could be done by the extended routing protocols.
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Fig.3 Distributed Resource control

7.1.3 Scenario 3: Hybrid Resource control 

In this scenario, the admission control and resource allocation is implemented in a hierarchical way. Edge routers could do the admission control and resource allocation with the guidance by a centralized function entity which is in charge of the whole network resource allocation. Usually, centralized function entity will perform coarse-grain resource allocation, for instance, the resource allocation for large pipes. Edge routers usually implement the fine-grained resource control, for instance, processing the per-flow/per-session based resource request. Centralized function entity could re-adjust the coarse grain resource allocation based on the usage of each pipe.
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Fig.4 hybrid Resource control

The detailed description of implementation is beyond the scope of this draft.

2.1.2 Access QoS Control and Management

The Access QoS Control and Management Function is to process the resource requests for different kinds of access networks, and perform admission control and resource allocation in the access network, and also is responsible for the interaction between other QoS Control and Management Functions. It also includes the monitoring function to verify the services provided to the users. 

It may receive the resource requests from the reference point RP1, i.e. from the general Service control and management function, and it could also get the request from the horizon UNI-C which is directly from the user.

Different scenarios and the interaction to core network will be elaborated in TR-ipaqos. 

2.1.3  General Service Control and Management function

General Service Control and Management Function includes both the service control and service management, and these two functions could be separated. Service control function includes functions for dealing with different services, like call/session control function, media service control function, data service control function, VPN service control function and other new value-added service control functions.

Service management function mainly includes service provisioning function, service policy management function, registration management function, user database management function, AAA function and OAM function.
Regarding QoS, General Service Control and Management Function will do the mapping from the service request to resource request if there is no explicit QoS parameters in the request. It also includes QoS- related charging and billing functions.

2.1.4 Function entities for CPN/UE

TBD

2.2 Reference points

Please note: for a specific end-to-end QoS solution, it is not necessary that all the reference points must be involved, it depends on the specific procedure the QoS architecture used. Some reference points could be merged due to the merge of several functional entities in a single equipment.

2.2.1 Vertical Reference Points

From a vertically view, there are two reference points, RP1 and RP2. 

RP1 is a reference point between service control plane and resource control plane. It maps between the service control and resource control. It conveys the QoS request for admission control and resource allocation. It also provides some feedback from resource control to service plane, for instance, some information used as the basis for accounting and charging.

RP2 is a reference point between resource control and user plane. It maps between the resource control to the data transport. It conveys the configuration information from the control plane to the routers, and also will give some feedback from user plane to report to control plane.

The vertical reference points will be elaborated in TR-racs.

2.2.2  Horizon reference points

From a horizontal view, there are two kinds of interfaces: UNI, and NNI. UNI and NNI deal with the information transmitted end-to-end. Both of them cover several vertical planes.

User and network interfaces could be divided into three sub-layer as UNI-C, UNI-U and UNI-S according to the planes it covers.

UNI-User plane: It mainly deals with the data transport interface. A CPE sited on a CPN is connected to provider’s network through this media interface. The interface between a CPE to the network provider’s network might be wireless or wireline, such as xDSL, HFC, Ethernet and etc.

UNI-Service plane: This interface mainly deals with the user service request initiated  from user to the service control function entities though signaling interfaces. Because of diversity of applications, the interface protocols used for this interface are various, such as SIP/SDP, H.323/H.245. 
UNI-Control Plane:  This interface will deal with the specific QoS requests from user CPE to the network resource control function after the prior authorization for the service from the Service control function. Some data services with QoS requirements but now without service signaling designed, like point-to-point or point-to-multipoint data delivery service, User CPE could map the application to the QoS requirements and can initiate a QoS request through RSVP, NSIS (that IETF is studying), or other protocols. 

NNI-User plane: It mainly deals with the data transport interface between two networks. Access network or core network is connected with core network through this interface. It might be Ethernet, POS, ATM and etc.
NNI-Service plane: This interface mainly deals with the service request between two service control and management functions through signaling. Protocols used for this interface could be SIP/SDP, H.323/H.245.
NNI-Control plane: This interface will deal with the resource requests between two resource control and management functions. Protocols used for this interface could be RSVP, NSIS (that IETF is studying), or other protocols. 

2.2.3 Examples for possible candidate for reference points

Some possible candidate protocols for these reference points are listed in Table 1. 

Table 1 Possible protocols for reference points

	Reference Point
	Possible candidate protocols examples

	RP1
	RSVP, IETF NSIS (still working on),other new protocols

	RP2
	Like COPS-PR, Diameter, H.248, SNMP…

	UNI-C,NNI-C
	QoS signaling protocols, like RSVP, IETF NSIS (still working on), and other new protocols

	UNI-S, NNI-S
	Call/Session control protocols, Like SIP/SDP,H.323/H245.


3 Proposal

The above text be incorporated into Section 8 of TR-e2eqos.1
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