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1
Scope

This document defines user requirements (Quality of Experience, or QoE) for IPTV services. The QoE requirements are defined from an end user perspective and are agnostic to network deployment architectures and transport protocols. The QoE requirements are specified as end-to-end and information is provided on how they influence network transport and application layer factors.
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6
Introduction to QoE
QoE is defined in [1] as the overall acceptability of an application or service, as perceived subjectively by the end-user. It includes the complete end-to-end system effects (client, terminal, network, services infrastructure, etc) and may be influenced by user expectations and context. Hence the QoE is measured subjectively by the end user and may differ from one user to the other.

Contributing to the QoE are objective service performance measures such as information loss and delay. Those objective measures together with human components that may include emotions, linguistic background, attitude, motivation, etc [2] determine the overall acceptability of the service by the end user. Figure 1 shows factors contributing to QoE. These factors are organised as those related to quality of service and those that can be classified as human components.
QoE is often measured via carefully controlled subjective tests [3] where video samples are played to viewers, who are asked to rate them on a scale. The rating assigned to each case are averaged together to yield the mean opinion score (MOS).
Quality of service (QoS) is defined in E.800 [4] as the collective effect of performance which determines the degree of satisfaction of a user of the service. QoS mechanisms include any mechanism that contributes to improvement of the overall performance of the system and hence to improving end user experience. QoS mechanisms can be implemented at different levels. For example at the network level it includes traffic management mechanisms such as buffering and scheduling employed to differentiate between traffics belong to different applications. Other QoS mechanisms at levels other than the transport include loss concealment, application forward error correction (FEC), etc.

Related to QoS are the QoS performance parameters. Similar to the QoS mechanisms QoS parameters can be defined for different layers. At the network layer those parameters usually include information loss rate and information delay and delay variations.


[image: image1]
Figure 1:
QoE Dimensions

Editors note: Include box on service billing under Human Components
7.  Transporting IPTV Traffic

In general four main network segments, the content acquisition, encoding and play out, , the core network, the access network, and home network constitute an IPTV network. 

The core network is an IP network that is usually well-engineered to handle different classes of traffic. Well-engineered networks still require the ability to manage traffic belonging to different applications. Packets belong to real-time applications such as IPTV should be transmitted before those that belong to non-real-time applications such as email and file transfer. This differentiation is usually achieved by employing IP differentiated service and its related traffic conditioning and per-hop behaviour (PHB) mechanisms. The IP network may also implement a subset of the IP performance classes as those defined in [5].

The access network could be based on a range of technologies including Ethernet, WiMax, WiFi, etc. The capacity of the access network is the limiting factor for the decision on how many channels are extended to the end user. 

The home network includes a number of consumer electronic products that may be interconnected wirelessly using, for example, WiFi products or via a wired network such as an Ethernet.
7.1
 Transport Impairments

Transport impairments are usually characterised in terms of the packet delay and packet loss. This sub-clause defines these two performance parameters. Delay and loss objectives are for further study.

7.1.1
IP Packet Transfer Delay

The measured IP packet transfer delay (PTD) is defined as the elapsed time between a packet exit event at a measured point 1 (MP1), e.g. at the head end, and the corresponding packet entry event at measurement point 2 (MP2), e.g. at the set-to box (STB) for a particular end user. 

Two end-to-end delay parameters are considered:

· Packet delay variation (PDV) defined as the difference in the delays encountered by two packets of the same stream selected according to some selection function [6]. PDV is usually measure by the worst case delay variation as measured by the difference between the maximum and the minimum transfer delay experienced, i.e.
PDV = PTD max – PTD min

Other measurements are also possible [5].

· Maximum Transfer Delay defined according to some quantile of the PTD distribution.
7.1.2
IP Packet Loss Ratio (PLR)

IP packet loss ratio (PLR) is defined as the ratio of the number of packets lost to the number transmitted.
PLR = Number of Packets lost/Number of Packets transmitted

PLR can be defined over a number of time scales. A time scale that is commonly used is over the duration of a session (e.g. a TV program). The long time scale may be useful for engineering purposes but it may not be useful to reflect video artefacts resulting from packet losses at shorter time scale. The time scales at which PLR is measured are for further study.
Packet loss impacts on video quality are related to the packet loss profile. It is recommended that video service packet loss objectives are stated in terms of loss period and loss distance as defined in [7] One-way Loss Pattern Sample Metrics. Essentially, loss distance is a measure of the spacing between consecutive network packet loss or error events; a loss period is the duration of a loss or error event (e.g. and how many packets are lost in that duration).
8. QoE for video

9. QoE for audio

10. QoE for combined audio/video/text/graphics (e.g. lip sync, sub-titles, closed captioning, descriptive audio)

11. QoE for control functions (e.g. channel zapping, VOD trick mode)

12. QoE for other IPTV services
13. QoE requirements with service billing

13.1 Service billing and its impact on end-users’ expectation for a service quality
13.1 Proposed QoE requirements with service billing for IPTV service: End-users’ Utility
14. Accessibility requirements

The intent of this section is to capture specific performance requirements for IPTV related to accessibility.

· Audio quality
· Video quality (including requirements for sign language, lip reading etc)

· Audio/video synchronisation
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