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1 Introduction

The Technical Specification (TS) “End-to-end multimedia services performance metrics” has described and defined the performance metrics for popular multimedia services in 3G networks, including streaming, multimedia broadcast multicast service (MBMS), video conferences, video telephony and IP multimedia service (IMS). And it has presented the mapping of the QoE and QoS parameters. Now the present document is an extension and support to the above TS. 

In this document, we conduct performance evaluation for end-to-end multimedia services based on QoS and QoE parameters to provide the possible operational methods for the service providers to guarantee the provided service for different applications. The quantitative study of QoE and QoS parameters of Streaming Service would benefit the ISPs, ASPs and end users as whole. It would provide models and metrics for ISPs to better manage Internet capacity and provide services. It would also guide ASPs to provide the best service in limited bandwidth with little latency and packet loss. 
In this document, we will focus on the Streaming Service as an example.
2  Scope

This document uses theoretical models to study the QoE and QoS parameters analytically. It describes the inherent relationship between the QoE and QoS parameters of Streaming Service, which provide the possible operational methods for the service providers to guarantee of the service performance.
First, some general models are proposed to study the performance parameters of the multimedia services. Then, the accurate and concrete models are constructed to impose the relationships of the QoE and QoS parameters.

Further, these methods and models can be extended to other multimedia services.

3  General models

In this report, four classes of general models are presented including radio access network modeling, transport network modeling, server modeling and Audio/video synchronization modeling. These models can be used to study the performance metrics of various multimedia services and the network conditions. 
3.1  Radio access network model

The radio access block ratio is an important parameter for wireless network. We use some analytical models for the radio access network to evaluate some important parameters, such as the block ratio, access delay and failure ratio.
3.1.1  Block ratio, access delay
3.1.1.1 Parameters
Assumptions about input parameters:
· The arrival stream of new call;
· The stream of handoff arrivals;
· the channel holding time for new calls ;
· the channel holding time for handoff calls;

· the number of channels in a cell;
We can use the models to analyze the following parameters:
· Loss probability
· delay
3.1.1.2 Model description
As an example, we can use a queueing model for Streaming Service in the access cell. 

The new calls and handoff calls share the finite numbers of channels in the cell. Now we consider a complete channel sharing scheme as an example. A new call or handoff call will he connected if an idle channel is available in the cell, otherwise the call is blocked. 
For simplicity, assume that the arrival stream of new calls, the stream of handoff arrivals, the channel holding time for new calls and handoff calls are all of exponential distributions. 
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the channel holding time for new calls
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the channel holding time for handoff calls
· N 

be the number of users in a cell at the same time

· g 

be the reserved resources. 

Now the system can be basically modeled as a resource sharing queue, which can be presented by a Markov chain.
Solving the model, we can easily obtain the loss probability, the average access delay and so on, which are important QoE parameters of Streaming Service.
3.1.2 Failure ratio
3.1.2.1 Parameters
3.1.2.2 Model description
3.2 Transport network model

3.2.1 Delay

3.2.1.1 Parameters

3.2.1.2 Model description
3.2.2 Failure ratio

3.2.2.1 Parameters

3.2.2.2 Model description
3.3 Server model
3.3.1 Failure ratio, delay

3.3.1.1 Parameters

3.3.1.2 Model description
3.4 Audio/video synchronization model
4 Modeling the relationship of QoE and QoS
4.1 Service non-availability

4.1.1 Rrelative QoS and other parameters

	Class
	QoS parameters

	Client
	void

	Radio access network
	Bandwidth、block ratio

	Wireless transport network
	Bandwidth

	Wired transport network
	Bandwidth

	Server
	Transaction rate(SGSN、GGSN、VLR、HLR、AuC、Web server)


4.1.2 Model description

Describe the models in detail that are used to simulate the relation between the QoS and QoE.
The main causes of service’s non-available are as follows:
1. Radio access block;
2. Transport network unavailable, busy or failed;
3. Some servers unavailable, busy or failed.

So we can use the three models below:

1. Radio access block ratio model

2. Transport non-availability model

3. Server non-availability model

4.2 Initial connection time

4.2.1 Relative QoS and other parameters

4.2.2  Model description
4.3 Rebuffering time

4.3.1 Relative QoS and other parameters

4.3.2 Model description
4.4 Audio/video synchronization error time

4.4.1 Relative QoS and other parameters

4.4.2 Model description
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