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1. Background

During discussion of the documents S4-050549 and S4-050550 on End-to-End Multimedia Services Performance Metrics it was commented that evaluating the performance of end-to-end multimedia services was seen as beneficial to the operators present. It was also commented that performing full simulations of all end-to-end multimedia services was not a trivial item of work.

During offline discussion, various methods of compartmentalizing the work were proposed along with general issues surrounding the concept of service metrics. Also discussed was the suitability of bottom-up full-system simulations and of top-down requirement-driven development. Although, as commented on in the meeting, a bottom-up full-system simulation would be very complete, it would also be a very long section of work involving extensive simulation. A top-down approach allows for a more modular work plan.
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2. Development

The performance indicators required for service analysis vary depending on the type of service, method of delivery and point of monitoring. However, limiting the monitored metrics to a sub-set of QoE and QoS parameters is sufficient.

In order to have a top-down approach, the first point to look at is service requirements. The more closely related these are to the QoE and QoS parameters needed for system performance monitoring, the better. The QoE and QoS parameters can be difficult for non-experts to relate to user reported experience (e.g. from user groups) and so to facilitate requirement setting, a set of user service performance indicators should be defined that can be mapped back to QoE and QoS parameters.

If service requirements are set in line with the user service performance indicators, these can be used to map to QoE and QoS parameters needed to be supported by the codecs used in the service. This area of work is closely related to the WI dealing with video codec characterization. Only if the codecs are fully characterized can the requirements be translated further down the chain and the outcome of the codec characterization can be mapped to service performance indicators.

Characterization of the transport protocols is also necessary to enable mapping to radio bearer requirements. Often, services reuse ITU-T or IETF transport protocols that are well defined and understood. Using the knowledge of these protocols, radio bearer requirements can be defined to support the codec performance points needed for the well-defined service.

These radio requirements then can be distributed to give greater clarity to the RAN and GERAN groups, enabling a more complete end-to-end understanding of the service performance.
	End-to-End Multimedia Service Metrics

	Methods
	User Service Performance Indicators(SA1)

	Subjective
&

Objective
	Setup delay, End-to-end delay, Re-buffering duration, Corruption duration, Mean time between corruption, Content quality(e.g. digital TV-like quality, analog TV-like quality, DSL-like video conferencing quality, ISDN-like video conferencing quality, etc.), Lip sync, Service availability (Initial availability and Dropped stream ratio) ……

	
	QoE(SA1&SA4)

	
	Initial connection duration, Initial buffering duration, Video quality, Audio quality, Audio/video sync ……

	
	QoS

	
	Codec, system an transport aspects(SA4)

	
	Codec
	Terminal Capabilities

	
	Inter-frame (Temporal)
	Intra-frame (Spatial)
	CPU, Memory, 

Decoder……

	
	Freeze Frames, Dropped Frames, pDVD, average frame rate, quality variation over time……
	PSNR, Blurriness, Edge noise, Blocky level, Colorfulness……
	

	
	Transport Layer

	
	Underlying networks aspects(RAN/GERAN)

	
	Access 
	Transfer
	……

	
	Access ratio……
	Delay, Jitter, BLER……
	……


Example: A systematic service performance metrics framework（tbd & ffs）
3. Proposal

A phased approach to the work is proposed. The contents of the 4 phases are listed below.

· Phase 1

· SA4 initiates the work. (tbd)
· Identify the user service performance indicators for use in the requirement phase by SA1 when defining a new service.

· Liaise to SA1 providing this requirement space to enable more efficient requirement specification.
· Create a new work item in SA1 or/and SA4. (tbd)
· Phase 2

· Identify the QoE to describe the service by SA1&SA4. (tbd)
· Continue the video codec characterization work.

· Extend this work to cover all codecs under SA4 control.

· Phase 3

· Characterize the impact of the transport layer on services.
· Provide measurable and easily accessible and interpretable QoS parameters on different layers.
· Phase 4

· Establish procedure to feed the information on required radio bearer parameters to support the services to the RAN/GERAN groups.
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