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1 Introduction

The SA4 “End-to-end Multimedia Services Performance Metrics” work item is conducting a research on the performance metrics for popular multimedia services, including streaming, multimedia broadcast multicast service (MBMS), video telephony and IP multimedia subsystem service (IMS), etc. This document is an extension to the above TR, which will support and justify the results in the TR. 

In this document, a comprehensive comparison of work between E2EMSPM and ETSI STQ is conducted to justify the work of E2EMSPM. And the results of the analysis are listed in the following sections.
2 Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies.

-
A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1] ETSI.
TS 102 250-1 V1.1.1 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 1: Identification of Quality of Service aspects. Technical Specification, ETSI, 10 2003. 

[2] ETSI.
TS 102 250-2 V1.4.1 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 2: Definition of Quality of Service parameters and their computation. Technical Specification, ETSI, 3 2006. 

[3] ETSI.
TS 102 250-3 V1.3.2 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 3: Typical procedures for Quality of Service measurement equipment. Technical Specification, ETSI, 9 2005 

[4] ETSI.
TS 102 250-4 V1.1.1 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 4: Requirements for Quality of Service measurement equipment. Technical Specification, ETSI, 10 2003. 

[5] ETSI.
TS 102 250-5 V1.3.1 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 5: Definition of typical measurement profiles. Technical Specification, ETSI, 11 2005 

[6] ETSI.
TS 102 250-6 V1.2.1 Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects of popular services in GSM and 3G networks; Part 6: Post processing and statistical methods. Technical Specification, ETSI, 10 2004. 

[7] 3GPP.
TS 23 107 V6.4.0 3rd Generation partnership Project; Technical Speciﬁcation Group Services and System Aspects; Quality of Service (QoS) Concept and architecture (Release 5). Technical Speciﬁcation, 3GPP, 03 2006. 
3 Comparison with 3GPP E2EMSPM and ETSI STQ
In this part, the difference is illuminated between 3GPP E2EMSPM and ETSI STQ on multimedia services from the following points of view.
3.1 Research Scope
3.1.1 Framework

E2EMSPM has a systematic framework of End-to-end Multimedia Services Performance Metrics is as Figure 1.
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Figure 1: Systematic Framework of End-to-end Multimedia Services Performance Indicators
ETSI STQ focuses on the similar area of End-to-End Service QoS.
3.1.2 Quality of Experience
E2EMSPM brings up the concept of Quality of Experience (QoE). Yet ETSI STQ does not study the similar area of user experience.

QoE is how a user perceives the quality of service – how satisfied he or she is with the service. Although QoE is a subjective metric, it is important to quantify it. From the user’s perspective, QoE cannot be defined only according to researcher’s experience. It should be acquired by user investigation as well as experience.

The common user’s requirements to different services are collected and classified as our QoE, disregarding the measurability. Users have different requirements for different services. So the QoE for service analysis vary with the types of services. 
3.1.3 End-to-End Service Quality of Service
E2EMSPM considers service-related metrics of End-to-End Service Quality of Service (ESQoS). The measurements and provisioning of ESQoS are defined in terms of service capability and resource availability. ESQoS is generally used to specify services’ quality considered by operators and service providers. The ability to measure ESQoS will give the operator some sense of the service’s performance to the overall level of customer satisfaction. 

ETSI STQ Part 2 [2] draws some steps in overall service QoS definition and analysis of mobile services. STQ takes the following QoS aspects from service perspective which are used for each service to define service QoS parameters.
· Network Availability

· Network Accessibility
· Service Accessibility
· Service Integrity

· Service Retainability

Figure 2 shows the model for quality of service parameters in ETSI STQ Part 2. The model has four layers.

[image: image2.emf]
Figure 2: ETSI STQ QoS aspects and the corresponding QoS parameters

So when end-to-end service QoS is concerned, both ETSI STQ and E2EMSPM have the same study area on this topic. There are perfect and reasonable definitions of service QoS parameters in the TS of ETSI STQ. The outputs of ETSI STQ should be introduced to E2EMSPM’s End-to-End Service QoS area for reference.

3.1.4 System Quality of Service
Generally, “UMTS Quality of Service (QoS) Concept and architecture” by 3GPP [8] is often referenced. It is a standard, describing UMTS bearers’ structure, their management functions, and defines service quality classes and their attributes. 

System Quality of Service (SQoS) defined in E2EMSPM is intrinsically a technical concept and is a subset of UMTS QoS. Compared with ESQOS, SQoS denotes the point-to-point QoS, which is specially related to the units and links of network systems.  SQoS can be viewed as the QoS consideration from the viewpoint of network operators. It is measured and expressed in terms of network units and network links, which usually has little meaning to a user. Although a better network SQoS in many cases will result in better ESQoS, fulfilling all traffic SQoS parameters might not guarantee the satisfaction of the user or a high ESQoS. 
In E2EMSPM the System QoS parameters are classified to five classes horizontally according to the different phases along with the whole network connection, including radio access network, wireless transport network, wired transport network, client transaction and network node transaction as shown in Figure 3. Some analytical models are introduced for every special section to evaluate some important parameters. 
The Technical Specification of ETSI STQ does not involve this kind of work yet.
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Figure 3: Network phases to analyse System Qos
3.1.5 Mapping of End-to-End Service QoS and System QoS
E2EMSPM introduces the theoretical models to study the relationship of End-to-End Service QoS and System QoS. The inherent relationship between the End-to-End Service QoS and System QoS parameters of PSS is described, which provide the possible operational methods for the operators/service providers to guarantee the service performance. E2EMSPM also gives some example to justify how we get the mapping between the End-to-End Service QoS and System QoS.

The relationship of End-to-End Service QoS and System QoS is beyond the scope of ETSI STQ.

3.2 Research Method
3.2.1 Statistics Model Analysis

Extensive studies involving high-speed network measurements indicate that the multimedia traffic in high-speed networks have self-similar and impulsive characteristics. The existence of self-similarity shows that Poisson process cannot accurately describe the real network traffic. In such high-speed mobile network the assumption of exponentiality does not apply any more.
ETSI STQ Part 6 [6] adopts the statistical model to calculate the QoS metrics of GSM and 3G networks. These models are more precise than traditional theoretical models. However, it is very difficult to implement the calculation due to the lack of raw data, as the new multimedia services haven’t become commercial deployment in GSM and 3G network. 

Nowadays, there still have not authoritative statistical model to handle the multimedia services’ raw data with self-similar and impulsive characteristics. Although the self-similar models can describe the statistical data more precisely, they will encounter difficulties with in-depth performance indicators analysis and calculation of the self-similar network traffic. 
3.2.2 Theory Model Analysis of Queue
Traditional telecom service traffic is adequately described by Markovian models (e.g. Poisson), which are amenable to accurate analysis. Generally, theses models assume independence between events, and exponentially inter-event distributions. 

Although queue theory fails to fit actual traffic of high-speed mobile networks, E2EMSPM still adopted these models to analyse the network traffic, mainly because Markovian models are mathematically tractable.

3.2.3 Possible Further Work
The above two models have its own advantages respectively, the optimal research method should combine statistics model with queue theory model to complement with each other.
The combined method might be adopted in future work beyond the work of both ETSI STQ and E2EMSPM.
3.3 ANNEX:  Brief Introduction of the Work in ETSI STQ
The ETSI Speech Processing, Transmission and Quality Aspects (STQ) workgroup is actively working on QoS. STQ has published its Technical Specification, ETSI TS 102 250 “QoS aspects for popular services in GSM and 3G networks” [Part 1–6], which covers the following. 

Part 1 [1] identifies QoS aspects for popular services in GSM and 3G networks. For each service the QoS indicators are listed. They are considered to be suitable for the quantitative characterization of the dominant technical QoS aspects as experienced from the end-user perspective. 

Part 2 [2] defines QoS parameters and their computation for popular services in GSM and 3G networks. The technical QoS indicators, listed in part 1, are the basis for the parameter set chosen. The parameter definition is split into two parts: the abstract definition and the generic description of the measurement method with the respective trigger points. Only measurement methods not dependent on any infrastructure provided are described in the present document. The harmonized definitions given in the present document are considered as the prerequisites for comparison of QoS measurements and measurement results. 

Part 3 [3] describes typical procedures used for QoS measurements over GSM, along with settings and parameters for such measurements. 

Part 4 [4] defines the minimum requirements of QoS measurement equipment for GSM and 3G networks in the way that the values and trigger-points needed to compute the QoS parameter as defined in Part 2 can be measured following the procedures defined in Part 3. Test equipment fulfilling the specified minimum requirements will be allowed to perform the proposed measurements in a reliable and reproducible way. 

Part 5 [5] specifies test profiles which are required to enable benchmarking of different GSM or 3G networks both within and outside national boundaries. It is necessary to have these profiles so that when a specific set of tests are carried out then customers are comparing “like for like” performance. 

Part 6 [6] describes procedures to be used for statistical calculations in the field of QoS measurement of GSM and 3G networks using probing systems. 
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