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<General Aspects of Quality of Service and Network Performance in the Next Generation Networks>
Summary

<Mandatory material>
Keywords

<Optional>
Introduction

<Optional – This clause should appear only if it contains information different from Scope and Summary>
1
Scope
This Recommendation has been developed to:
· provide descriptions of NGN Quality of Service, Network Performance and Quality of Experience;
· illustrate how the Quality of Service, the Network Performance, and Quality of Experience concepts are applied in NGN environment;
· describe performance aspects of the Next Generation Network (NGN) including performance of service and transport;
· provide a basis for common understanding of performance concepts useful to users and to the industries that compose the NGN (e.g., Fixed & mobile telecommunications, broadcasting, etc.).
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References
The following ITU-T Recommendations contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations are subject to revision; all users of this recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations listed below. A list of the currently valid ITU-T Recommendations is regularly published.
· Rec. E.800
Terms and definitions related to quality of service and network performance including dependability
· Rec. G.1000
Communications quality of service: A framework and definitions
· Rec. G.1010
End-user multimedia QoS categories
· Rec. I.350

General aspects of quality of service and network performance in digital networks, including ISDNs
· Rec. I.356
B-ISDN ATM layer cell transfer performance
· Rec. X.800
Security Architecture for Open Systems Interconnection for CCITT applications
· Rec. X.805
Security Architecture for systems providing end-to-end communications
· Rec.Y.1540
Internet protocol data communication service - IP packet transfer and availability performance parameters
· Rec.Y.1541
Network performance objectives for IP-based services
· Rec. Y.1560
Parameters for TCP connection performance in the presence of middleboxes
· Rec. Y.1561
Performance and Availability Parameters for MPLS Networks
· Draft Rec. Y.NGN-GRM
General Reference Model for NGN
3
Abbreviations
This Recommendation uses the following abbreviations:
AN

Access Network
ATM

Asynchronous Transfer Mode
B-ISDN
Broadband Integrated Services Digital Network
CN

Core Network
CPN

Customer Premise Network
IP

Internet Protocol
MP

Measurement Point
MPLS

Multi-Protocol Label Switching
NGN

Next Generation Network
NP

Network Performance
QoE

Quality of Experience
QoS

Quality of Service
TCP

Transmission Control Protocol
TE

Terminal Equipment
4
Description of Quality of Service (QoS), Network Performance (NP) and Quality of Experience (QoE)
QoS is defined in Recommendation E.800 as follows: “Collective effect of service performance which determine the degree of satisfaction of a user of the service”.
The definition of QoS in Recommendation E.800 is a wide one encompassing many areas of work, including subjective user satisfaction. However, within this Recommendation the aspects of QoS that are covered are restricted to the identification of parameters that can be directly observed and measured at the point at which the service is accessed by the user.
Recommendation I.350 defines Network Performance as the “NP is measured in terms of parameters which are meaningful to the network provider and are used for the purpose of system design, configuration, operation and maintenance. NP is defined independently of terminal performance and user actions”.
QoE is defined as the overall acceptability of an application or service, as perceived subjectively by the end-user.a measure of the overall acceptability of an application or service, as perceived by the user. Quality of Experience includes the complete end-to-end system effects (client, terminal, network, services infrastructure, etc). Overall acceptability may be influenced by user expectations and context.
Editor’s Note: The definition of QoE is still under study in SG12. It will be referred to the study result from SG12, if there is a modification.
Figure 1 illustrates how the concepts of QoS, NP and QoE are applied in the NGN environment.
- CN : Core Network
- TE : Terminal Equipment
- AN : Access Network 
- CPN : Customer Premise Network
Note: The definitions of each network are based on existing telecommunication terminologies. In order to include the functions for radio communication and broadcasting, those definitions may be changed. This is FFS.
Editor’s Note: User-to-user communication is the basic consideration in this figure. In order to cover the broader view of NGN, Machine-Network interface will be added on the next revision.
Figure 1/Y.NGN-QoS
General reference configuration for NGN QoS, NP and QoE
5
Distinction among QoS, NP and QoE
QoS provides a valuable framework for network provider, but it is not necessarily usable in specifying performance requirements for particular network technologies (i.e. ATM, IP, MPLS, etc.). Similarly, NP ultimately determines the (user observed) QoS, but it does not necessarily describe that quality in a way that is meaningful to users. 

QoE is subjective in nature, i.e. depend upon user actions and subjective opinions. 

The definition of QoS, NP and QoE should make mapping clear in cases where there is not a simple ont-to-one relationship among them.

Table 1 shows some of the characteristics which distinguish QoS, NP and QoE.
Table 1/Y.NGN-QoS
Distinction between quality of experience, quality of service and network performance

	Quality of Experience
	Quality of Service
	Network Performance

	User oriented
	Provider oriented

	User behavior attribute
	Service attribute
	Connection/Flow element attribute

	Focus on user-expected effects
	Focus on user-observable effects
	Focus on planning, development (design), operations and maintenance

	User subject
	Between (at) service access points
	End-to-end or network elements capabilities


6
Measurability of QoS, NP and QoE parameters values
Due to separating QoS, NP and QoE, a number of general points should be noted when considering the development of parameters;
· the definition of QoS parameters should be clearly based on events and states observable at service access points and independent of the network processes and events which support the service;

· the definition of NP parameters should be clearly based on events and states observable at network element boundaries, e.g. protocol specific interface;
· the definition of QoE parameters are for further study.
7
Layered Model of QoS and NP for NGN
Figure 2 illustrates the layered nature of QoS and NP of NGN. 
Draft Recommendation Y.NGN-GRM describes the layered model of NGN as follows:
Service Layer: This layer or group of layers is concerned with the application and its services to be operated between peer entities. Services may be related to voice, data or video applications, arranged separately or in some combination in the case of multi-media applications. Services may be session based or non-session based.
Transport Layer: This layer or group of layers is concerned with transfer of information between peer entities. For the purposes of such transfers dynamic or static associations may be established to control the information transfer between such entities. Associations may be of durations that are extremely short, medium term (minutes), or long term (hours, day, or longer).

Figure 2/Y.NGN-QoS – Layered model of QoS and NP for NGN

· The transport layer that provide connection-oriented or connectionless transport supporting the service layer. This layer may involve different types of technologies, for example, IP, ATM, Frame Relay, SDH, PDH, ISDN, and leased lines. There may be several layers of protocols and services below the IP layer that is dominant protocol in NGN.
· The service layer, supported by the transport layer, that may include, for example, TCP, UDP, FTP, RTP, and HTTP. The service layer will modify and may enhance the end-to-end performance provided at the transport layer.
In the case of service layer, the interface between the user and the service provider may be a man-machine interface. In the case of transport layer, this interface corresponds to the network interface card of terminal equipment (TE). As a result, some of parameters for describing the QoS of the service layer will be different from those that describe the QoS of a transport layer. 
The parameters and objectives for the performance of service layer are specified in other Recommendations, i.e. G.1000 and G.1010. For the transport layer, Draft Recommendation Y.HYBperf. specifies the performance of hybrid networks environment.
8
Performance Parameters
The 3x3 performance matrix may be extended to address QoS and NP of the NGN. The performance criterion: speed, accuracy, and dependability might be supplemented with criteria such as ease-of-use. The communications functions: access, user information transfer, and disengagement might be supplemented with information storage, information translation, and brokerage functions.
Editor’s Note: Figure1/G.1000 shows the extended matrix between criteria and function to facilitate identification of communications QoS criteria.
Draft Recommendation Y.NGN-MAN introduces Manageable Network concept.
Addition of billing for functions as well as reliability and security for criteria on the matrix may be considered, but those functions should be quantifiable.
______________
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