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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The introduction of Key Quality Indicators (KQIs), which reflect the end-to-end service performance and quality, could be used to better represent real customer experience. NGMN NGCOR has defined principles for KQIs which could be used to evaluate the customer experience for fixed and mobile networks. It is proposed that SA5 takes the responsibility to study how to standardize the related service KQIs providing a standardised common base for end-to-end measurements and to fulfil the NGCOR requirements. KQIs have also been defined  by ETSI (TS 102.250), 3GPP SA4 (TR 26.944), NGMN (P-SERQU), TMF (GB923, GB962) and QuEST Forum and shall also be considered.
The intention of KQI for the service experience is to try to reflect the customer experience with indicators reflecting them for example how many stalls occur while watching a movie, time delay before seeing the first screen of a movie. With this information, KQI could closely reflect the customer experience. The KPIs defined in the current specifications, e.g. 3GPP TS 32.450, are not differentiated by services, they only measure the bearer.
1
Scope

 The present document will address:

1. Service KQI scenarios  
2. Service KQIs corresponding to the identified scenarios
3. Measurement points for the KQIs in the 3GPP network 
KQIs will be described for the below services:
· Bidirectional voice 
· Unidirectional voice streaming

· Bidirectional video call

· Unidirectional video streaming

· Web browsing
· File transfer

· E-mail

Editor's note: References to definitions of the above listed services are to be added.

The present document will consider already defined metrics and requirements from:

· NGMN NGCOR phase 2 requirements 

· ETSI TS 102.250
· 3GPP TR 26.944
· NGMN P-SERQU
· TMF GB923 and GB962

· QuEST Forum TL9000
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

4
KQI Standardization Status
4.1 KQIs in 3GPP


4.2
KQIs in NGMN
4.3
KQIs in ETSI
4.4 
KQIs in TMF

4.5
KQIs in QuEST Forum
5 KQI Scenarios

<Describe the scenarios for the distinct services where KQI may be collected>
5.1
Mobile Web Browsing KQI Scenario

The Web Browsing service in a mobile network includes three phases:

· Access phase: 
This phase includes connection setup between a UE and a mobile network (RAN + CN), including RRC connection setup and RAB connection setup. If a connection has already been set up between a UE and a mobile network when the UE initiates a Web Browsing service request, the access phase is not required.

· Page response phase: 
This phase indicates connection setup between a UE and a service server to begin page download, including DNS name server connection setup, TCP transport connection setup, and Web Browsing request.

· Page download phase: 
This phase lasts from the page response to the page download completion.

The page download phase may involve download in response to a single HTTP GET request, serial downloads in response to multiple HTTP GET requests, or parallel downloads in response to multiple HTTP GET requests. 

The KQIs are classified into accessibility and integrity categories to reflect user experience for Web Browsing services.

	KQI Category
	KQI
	Definition

	Accessibility
	Page Response Success Rate (%)
	Indicates the probability of successful web page connection setup after a UE initiates a web browsing request.

	
	Page Response Delay (s)
	Indicates the duration from the time a UE initiates a web browsing request to the time the web page connection is successfully set up.

	Integrity
	Page Browsing Success Rate (%)
	Indicates the probability of successful page downloads.

	
	Page Browsing Delay (s)
	Indicates the duration from the time a UE initiates a web browsing request to the time the UE receives all contents of the web page.

	
	Page Display Delay (s)
	Indicates the duration from the time the server sends the first data packet with a response code to the time the UE receives all contents of the web page.

	
	Page Download Rate (kbit/s)
	Indicates the average download rate of contents displayed on the page.


Editor’s note: It is not yet checked whether KQI(s) for web browsing exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.

6 Structural Differences
<Describe the structural differences of the existing KQI applied to the services in the different scenarios>
7 Functional Differences
<Describe the functional differences of the existing KQI in the different scenarios>
8 Conclusions

Annex A:  Mobile MOS Scenario

With the development of mobile broadband networks, the traffic carried is changing from traditional voice into a wide range of mobile Internet based applications. If we use traditional KQI definition to describe the user service experience of these applications, due to the different characteristics of the applications, we need multiple indicators, and the indicators are different for various applications. This will bring trouble in service experience presentation and product design, so we need to adopt an integrated indicator to define service experience.

According to human factors engineering research, subjective experience exists for various levels of perception, for example, from imperceptions, to lose focus, and finally give up. For voice services, ITU have used MOS (Mean Opinion Score) to define the voice quality based on the subjective experience. In implementation, due to the high cost and time-consuming, subjective measurements are replaced by objective measurements to calculate MOS and assess voice quality.

For defining the integrated experience indicator for mobile internet applications, we can learn from the voice MOS definition, and use Mobile MOS to synthetically assess the multiple KQIs of mobile applications. In the Mobile MOS definition, the following key factors need to be considered: 

1. Continuity. The meaning and hierarchy should be consistent with existing voice MOS.

2. Measurability. In the commercial implementations, objective indicator scores can be calculated by a series of parameters which are easy to measure.

3. Mobility. Need to consider the characteristics of the mobile network and the device, such as the terminal screen size will affect the user's experience.

4. Diversity. Need to define the corresponding MOS scheme for various mobile internet applications such as web, video, file transfer, and other popular applications.

5. Evolvability. With the improvement quality of mobile applications, the user experience will gradually improve. Therefore, the definition of the best experience will adapt to the changes of application.

For example, for the MOS definition of mobile video, the assessment object is adaptive video service based on TCP protocol. Factors affecting service experience are the quality of video source, and the buffering event introduced during transmission. When evaluating the quality of the video source, the main consideration is video codec, frame rate, resolution and bit rate. When assessing the impact of buffering, the initial loading time, and the stalling duration during playing stage will be considered.

Generally when defining mobile MOS for web browsing and other applications, we also need to take into consideration their service characteristics, and assess the key factors which affect the experience.
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