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1
Decision/action requested

This contribution is proposed to be approved.
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3
Rationale

The document gives a background survey of KQI related issues and the definition for KQI and 5G KQI.

4
Detailed proposal

It is proposed to apply the following changes as below in TR 28.863 [1].
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5.x
Key Issue # 1: Definition of KQI
5.x.1
Background Description

Editor’s note: This clause provides the investigation of the definition of KQI.
In this clause the background survey of the definition of KQI is provided.
5.x.1.1
3GPP SA TR21.905
In TR21.905 [1], the abbreviations of KPI and QoE are given:
KPI：Key Performance Indicator

QoE：Quality of Experience
Conclusion：In TR21.905 exists the abbreviation for KPI and QoE.
5.x.1.2
3GPP SA5 TR32.862
TR32.862 [2] gives a definition of KQI and some related survey on that: 
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) and QuEST Forum should 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

Conclusion: The definition of KQI in TR32.862 should be reused and KQIs for the new scenarios need to be investigated and defined. 
5.x.1.3
3GPP SA4 TR26.944
In TR26.944 the definition of QoE is given:
Quality of Experience (QoE) 
The overall acceptability of an application or service, as perceived subjectively by the end-user (see notes 1 and 2).

NOTE 1:
Quality of Experience includes the complete end-to-end system effects (client, terminal, network, services infrastructure, etc).

NOTE 2:
Overall acceptability may be influenced by user expectations and context.

For the purpose of the present document, QoE is limited to those parameters that are reasonably expected to be under the control of the Service Provider, i.e. it excludes aspects of specific terminal equipment implementation. In the document, the exact E2E measurement point will be defined for each service.

QoE indicates performance metrics as expressed from the end service user's point of view. They can be required or reported by the common users, and may be stated irrespective of their measurability. 
Conclusion: TR26.944 gives the definition of QoE, and limits the QoE parameters to under the control of the Service Provider, i.e. it excludes aspects of specific terminal equipment implementation
5.x.1.4
ETSI TS 102 250-1
In ETSI the definition of QoE is given: 
Quality of Experience (QoE): The inclusion of the user himself to the overall quality in telecommunications extends the rather objective Quality of Service to the highly subjective Quality of Experience. The QoE differs from user to user since it is influenced by personal experiences and expectations of the individual user.

QoE is defined in Recommendation ITU-T P.10/G.100 [i.2] as the degree of delight or annoyance of the user of an application or service. 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. However, it is often estimated using objective measurements.

Conclusion: The definition of QoE is provided in TS102 250-1, which includes both objective quality and subjective quality.
5.x.1.5
ITU-T P.10/G.100

In ITU-T P.10/G.100 the definition of QoE is given: 
Quality of experience (QoE)

The degree of delight or annoyance of the user of an application or service. 

QoE influencing factors

Include the type and characteristics of the application or service, context of use, the user's expectations with respect to the application or service and their fulfilment, the user's cultural background, socioeconomic issues, psychological profiles, emotional state of the user, and other factors whose number will likely expand with further research.

QoE assessment

The process of measuring or estimating the QoE for a set of users of an application or a service with a dedicated procedure, and considering the influencing factors (possibly controlled, measured, or simply collected and reported). The output of the process may be a scalar value, multi-dimensional representation of the results, and/or verbal descriptors. All assessments of QoE should be accompanied by the description of the influencing factors that are included. The assessment of QoE can be described as comprehensive when it includes many of the specific factors, for example a majority of the known factors. Therefore, a limited QoE assessment would include only one or a small number of factors.

Conclusion: ITU-T P.10/G.100 gives the definition for QoE of the degree of delight or annoyance of the user of an application or service. 
5.x.2
Potential solutions

5.x.2.a
Potential solution #1: Definition of KQI 

5.x.2.a.1
Introduction

Editor's Note:
This clause describes briefly the potential solution at a high-level.
This clause describes the definition of KQI and 5G KQI. 
5.x.2.a.2
Description

Editor's Note:
This clause further details the potential solution and any assumptions made.
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 [2]. From the management aspect, the KQIs are used to assess the service experience quality and are as one of the guidances for the network and service optimization.
In 5G the vertical industries e.g. industry automation, intelligent vehicle, smart city, smart transportation etc., promote the services of e.g. video uploading service, AR/VR, remote controlling etc. The new services has the new requirements of lower latency, higher service priority, higher reliability, larger UL throughput,  huge connections for 5G networks or the combination of them. The diversity of the services requires the unique and different key quality indicators (KQI) models of 5G service experience. The 5G KQI are the KQIs of 5G service experience to represent real customer experience and reflect the end-to-end 5G service performance and quality.
It is also proposed to add the definition of KQI in TR21.905.
5.x.3
Conclusion - Impact on normative work

Editor's Note:
This clause provides the conclusion from the aspect of impact on normative work.
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