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Intellectual Property Rights

This clause is always the first unnumbered clause.

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://webapp.etsi.org/IPR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This ETSI Guide (EG) has been produced by ETSI Special Committee USER GROUP (USER), and is now submitted for the ETSI standards Membership Approval Procedure.

Introduction

The proposals contained in the present document are based on actual market realities: state of the art of the service provided and current users' perceptions of the QoS provided. They aims at providing guidance on how consolidating the various QoS assessments provided from various sources in a synthetic view that users can easily understand and use.
The intention is not to define values that providers should absolutely comply with in order to get some kind of label but rather to help the customer to identify which providers are expected to fulfil their requirements. As these requirements might strongly differ from one user to another one, the guidance are given in such a way that the consolidation can be carried out differently to better fit the aim of the study and the kind of users under consideration.
1
Scope

Using the QoS parameters defined in EG 202 009 part 2, the present document defines the QoS indexes and the determination methods/principles in order to provide potential customers with concise information on the overall quality of the services provided by the Service Providers (SP). The overall objective is based on the customers’ expectations.
2
References

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.
NOTE:
While any hyperlinks included in this clause were valid at the time of publication ETSI cannot guarantee their long term validity.
2.1
Normative references

The following referenced documents are necessary for the application of the present document.
Not applicable.
2.2
Informative references
[i.1]
ETSI EG 202 009-1: "User Group; Quality of Telecom Services; Part 1: Methodology for identification of parameters relevant to the Users".
[i.2]

ETSI EG 202 009-2: " User Group; Quality of telecom services; Part 2: User related parameters on a service specific basis".
[i.3]
ETSI EG 202 057-1: "User related QoS parameter definitions and measurements; Part 1: General".
[i.4]
ETSI EG 202 057-2: " Speech and multimedia Transmission Quality (STQ); User related QoS parameter definitions and measurements; Part 2: Voice telephony, Group 3 fax, modem data services and SMS".
[i.5]
ETSI EG 202 057-3: " Speech and multimedia Transmission Quality (STQ); User related QoS parameter definitions and measurements; Part 3: QoS parameters specific to Public Land Mobile Networks (PLMN)".
[i.6]
ETSI EG 202 057-4: "Speech and multimedia Transmission Quality (STQ); User related QoS parameter definitions and measurements; Part 4: Internet access".
[i.7]
ETSI EG 202 765-1: "Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 1: General considerations".
[i.8]
ETSI EG 202 765-2: "Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 2 Transmission Quality Indicator combining Voice Quality Metrics".

[i.9]
ETSI EG 202 765-3:"Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 3: Network performance metrics and measurement methods in IP networks".
[i.10]
ETSI EG 202 843: "User Group; Quality of ICT Services; Definitions and Methods for Assessing the QoS parameters of the Customer Relationship Stages other than utilization".

[i.11]
ETSI ES 202 667: "Speech and multimedia Transmission Quality (STQ); Audiovisual QoS for communication over IP networks".

[i.12]
ETSI ES 202 765-4: "Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 4: Indicators for supervision of Multiplay services".
[i.13]
ETSI TR 102 805-1 (V1.1.1): "User Group; End-to-end QoS management at the Network Interfaces; Part 1: User's E2E QoS - Analysis of the NGN interfaces (user case)".
[i.14]
ETSI TR 102 805-3 (V1.1.1): "User Group; End-to-end QoS management at the Network Interfaces; Part 3: QoS informational structure".
[i.15]
ETSI TR 102 806: "User Group; Analysis of current End-to-End QoS standardization state".
[i.16]
ETSI TS 102 250-1: "Speech and multimedia Transmission Quality (STQ); QoS aspects for popular services in GSM and 3G networks; Part 1: Identification of Quality of Service criteria
[i.17]
ETSI TS 102 250-2: "Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects for popular services in GSM and 3G networks; Part 2: Definition of Quality of Service parameters and their computation"
[i.18]
ETSI ES 202 746: "Human Factors (HF); Personalization and User Profile Management; User Profile Preferences and Information".
[i.19]
ETSI TS 102 844: "User Group; Quality of Telecom Services; Conformity assessment; Requirements for bodies providing QoS assessments and surveys".
[i.20]
ETSI TS 102 852: "User Group; Quality of ICT Services; Assessment process of the QoS parameters of the customer relationship stages".
[i.21]
ITU-T Recommendation E.802 (02/2007): "Framework and methodologies for the determination and application of QoS parameters".
[i.22]
ITU-T Recommendation G.1010 (11/2001): "End-user multimedia QoS categories".
[i.23]

[i.24]

[i.25]


Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Cessation: activities associated with the cessation of a telecommunication service from the time it is requested by a customer, to the time it is completed to the satisfaction of the customer.
Commercial support: activities associated with the commercial support of a telecommunication service.
Complaint management: activities associated with the management of customer's complaints to the provider about the service provided.
Documentation : activities associated with the provision of documentation to install, set-up and use the various features of the service as well as to identify and fix possible troubles.
NOTE:
These activities include: Documentation for service activation and set-up and documentation for service use.

Establishment of the contract (Terms and conditions): activities from the customer decision to contract with the provider to the time of effective contract. 
NOTE:
Establishment of the contract is meant here for agreeing to the contractual conditions, conditions of use, customer and provider commitments whether or not there is a formal signature of the contract.
Metering/Charging/Billing: activities associated with the metering, charging and billing of a telecommunication service to a customer.
NOTE:
This could be for one call, for a specified period or for a given billing amount, depending whether it is about a bill or any other type of expense information, e.g. ebill, expense signal, real time expense information on the provider website, AoC-S supplementary service, etc.
Preliminary information/Advertisement: activities related to information on the service provided on request of the prospect or in newspapers, magazines, booklets, etc. to help him choosing the service and provider most appropriate to his needs.

Repair-Troubleshooting: activities associated with the restoration of a telecommunication service to the customer after a fault resulting in partial or complete loss of service or service features.
Service alteration: activities associated with the alteration of a telecommunication service, from the time alteration to a service is requested by the customer to the time this alteration is carried to the satisfaction of the customer.
Service provisioning: activities associated with the provision of a telecommunication service, from the time of effective contract to the time the customer is able to use the service.
Technical support: activities associated with the technical support of a telecommunication service to help users experiencing problems in the use of the service.
Technical upgrade: activities associated with the technical evolution of any component of the service at the provider initiative.
3.2
Abbreviations

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

CRS
Customer Relationship Stage 

QoE
Quality of Experience 

QoS 
Quality of Service

SP
Service Provider

4
General context of the information on QoS assessment
Even if standard makers are late in looking at this issue, a vast array of documentation is today available on the QoS assessment from the user viewpoint e.g. among others, ITU-T Recommendation E.802 [i.21], ETSI EG 202 009-2 [i.1], ETSI EG 202 843 [i.10] or ETSI TS 102 852[i.20]. The use of such standards should take into account the features of each service and even the specific QoS requirements of each component of this service as detailed in ETSI TR 102 805-1 [i.11]
ETSI ES 202 667: "Speech and multimedia Transmission Quality (STQ); Audiovisual QoS for communication over IP networks".

[i.12]
ETSI ES 202 765-4: "Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 4: Indicators for supervision of Multiplay services".
[i.13]
, TR 102 805-3 [i.14] and TR 102 806 [i.15]. Some generic principles to tackle the specificities of services like voice, IP-TV web surfing or emails, are given in ITU-T Recommendation G.1010 [i.22].  
Current studies are also developing the concept of Quality of Experience (QoE) that include perceived quality in addition to QoS, to build an extended assessment of the user satisfaction. In particular QoE takes into account value for money as well as the psychological aspects that may influence user satisfaction. In particular, users could get from fora or social networks such as "Facebook", "YouTube" or alike feedback from other users that might influence their expectations and perception of the quality.
Whatever assessment is carried out, it results in a collection of various and multiple pieces of information: measured data (Number of calls, response time, delay, Opinion Rating, etc.) and also purely subjective information gathered in carrying out user surveys.
As the purpose of the present document is to provide a mode of presentation of the information expected to show the users' overall satisfaction of an SP, if the assessment of this users' satisfaction is not carried out on all the SP's customers, particular care should be given to the choice of the customer panel to be assessed to ensure the obtained results represent both the complexity of the customer environment and his expectations. 
Moreover, since the experience has shown that in many cases, the results of QoS parameters assessment for a single SP and different users are spread over a wide scale, it is crucial to provide the spreading of these results.
4.1
Overall organization of the QoS information
The QoS information includes many aspects, a large number of them being listed in EG 202 009 [i.1] and defined in details in EG 202 843 [i.10]. Even if not all these parameters are relevant at a given time and therefore if a realistic description of a SP QoS is not expected to use all of them, end-users would hardly understand how to use them to select the provider most suited to meet their expectations. If QoS is extended to user satisfaction, then an even larger number of pieces of information is expected. There is therefore a need to make this information more synthetic.
In fact, to make the QoS information more easily understandable by common end-users the available pieces of information should be aggregated so that it is summarized in a small number of indicators. 
The Annex A of EG 202 843 [i.10] provides some indications and warnings about the aggregate ratings. The EG 202 843 [i.10] is related to the QoS parameters of the Customer Relationship Stages (CRS) other than utilization but these considerations can easily be extended to the utilization stage.

A first mean to make the QoS information more synthetic is to gather it with respect to the Customer Relationship Stages. A crucial point to notice is that the QoS in utilization stage is largely dependent of the service considered while, in most cases, the QoS in the other stages is independent of the service. As a consequence, to catch a clear picture of the utilization stage QoS provided by an SP, it is necessary to assess the QoS separately for each service proposed. Moreover, as detailed in Annex A of ETSI TR 102 805-1 [i.11]
ETSI ES 202 667: "Speech and multimedia Transmission Quality (STQ); Audiovisual QoS for communication over IP networks".

[i.12]
ETSI ES 202 765-4: "Speech and multimedia Transmission Quality (STQ); QoS and network performance metrics and measurement methods; Part 4: Indicators for supervision of Multiplay services".
[i.13]
, the QoS requirements might be quite different for each of the components of a service. As a consequence, the QoS assessment of a given service needs to take into account its components and this might result in increasing again the number of indicators to consider.
4.2
Specific organization of the QoS information of the utilization stage

As explained in the previous chapter, the performances of a service are the result of the performances of the various layers of the service provision. Therefore, the QoS parameters representing the overall QoS of the service should take into account the performance of all the layers. Nevertheless, in an end-to-end perspective, the QoS of the underlying layers is often perceived via the QoS parameters of the service layer.
4.2.1
Access

This aspect of the utilization stage characterizes the connection to the SP network, i.e. the subscriber line for a fixed network or network registration for a mobile network.

Some QoS indicators related to the access can be found in the ETSI ES 202 765‑4 [i.12] or in ETSI TS 102 250-1 [i.16].
EXAMPLE:
Availability of Internet access, Internet Login Time, Radio network unavailability, Network non-accessibility, Attach failure ratio, etc.
4.2.2
Bearer service

The QoS of this aspect of the utilization stage characterizes the network performance. 

Some QoS indicators related to the bearer service can be found in the ETSI ES 202 765‑4 [i.12] or in ETSI TS 102 250‑1 [i.16].
EXAMPLE:
Internet Download Bit Rate, Internet Upload Bit Rate, Ping Delay, Mean Data Rate, Session Failure Ratio, etc.
4.2.3
Service usage

The QoS of this aspect of the utilization stage characterizes the SP servers' performance. 
Obviously, the indicators are there strongly linked to the type of service considered. The main standards related to this aspect can be found in ETSI EG 202 009 Part 2 [i.1]. Some other standards were not available when the last version of this standard was written but they will be included in the next revision. Hereafter are given the major standards in this area:
ETSI EG 202 057-2 [i.4]
ETSI EG 202 057-3 [i.5]
ETSI EG 202 057-4 [i.6]
ETSI EG 202 765-2 [i.8]
ETSI ES 202 667 [i.11]
ETSI ES 202 765-4 [i.12]
ETSI TS 102 250-1 [i.16]
ETSI TS 102 250-2 [i.17]
4.2.4
Presentation and user interface 

At he moment, the list of standards dedicated to this issue is yet quite poor. The following references give some indications on how to include user QoS requirements in a user profile but none how to measure it:
ETSI TR 102 805-3 [i.14].
ETSI ES 202 746 [i.18]
4.3
Requirements for the QoS parameter assessment
For the sake of accuracy and representativeness, the QoS parameters should be assessed according to EG 202 843 [i.10], TS 102 852 [i.20] and other relevant documents like the EG 202 057 [i.3], [i.4], [i.5], [i.6] and EG 202 765 [i.7], [i.8], [i.9], [i.12] sets. To ensure the reliability of the assessment process of these parameters, its conformity to these standards should have been audited according to TS 102 844 [i.16]
ETSI TS 102 250-1: "Speech and multimedia Transmission Quality (STQ); QoS aspects for popular services in GSM and 3G networks; Part 1: Identification of Quality of Service criteria
[i.17]
ETSI TS 102 250-2: "Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects for popular services in GSM and 3G networks; Part 2: Definition of Quality of Service parameters and their computation"
[i.18]
ETSI ES 202 746: "Human Factors (HF); Personalization and User Profile Management; User Profile Preferences and Information".
[i.19]
.
4.4
QoS parameter selection
The selection of the relevant QoS parameters to assess should be done according to the current users' expectations that could be identified by surveys carried out by various authorities and report from the consumer organizations. Such surveys and reports could usefully try to assess the relative importance of each of these QoS parameters with regard to the users' concerns. This could strongly help in the management of the assessment results.
5
Segmentation of the results
As explained above, a useful means to provide a synthetic overview of the pieces of information related to users' satisfaction is to segment them with respect to the Customer Relationship Stages, i.e., as detailed in EG 202 009‑1 [i.1]:
Table 1: Customer Relationship Stage 
	Customer Relationship Stage
	CRS detail

	Sales
	Preliminary information, advertisement

	
	Establishment of the contract (Terms and conditions)

	Service management
	Service provisioning
	Installation

	
	
	Activation and acceptance

	
	Service alteration / Technical upgrade
	Customer initiative

	
	
	Provider initiative

	
	Service support
	Documentation for service activation and set-up

Documentation for service use

	
	
	Technical support

	
	
	Commercial support

	
	
	Complaint management

	
	Repair/Troubleshooting
	

	
	Metering/Charging/Billing
	

	
	Cessation
	

	Use of Service
	Network/service management by the customer 
	

	
	Service utilization
	Access

	
	
	Bearer service

	
	
	Service usage

	
	
	Presentation and user interface 


This means to have a single figure (with an indication of the related spreading) for each of these stages.

The purpose of the present document is to check who are the SP whose QoS is in the upper part of the current state of the art of the market. Therefore, a first step is to define what are the indicators to take into account in the assessment of each Customer Relationship Stage. These can be a selection of those listed in EG 202 009-2 [i.1]. Some others pieces of information found relevant can be added, provided they are also objective, representative and reproducible.

Having built this list, the next step is to synthesize the results obtained for these parameters in a single figure, with nevertheless in mind that the purpose is not to hide every detail that can be interesting but to ease to the SP selection by highlighting those whose QoS is compliant with the user requirements. As a matter of fact, users have different needs and expectations depending of their culture and type of usage and therefore each QoS parameter may have different weight for the assessment dedicated to a particular user. 

How to achieve that is detailed in next clause.

6
Aggregation of the results within each CRS 

The aim is to define for each QoS parameter a threshold corresponding to the current best practises. This can be reached in computing the results achieved by the providers among the selected set to assess and then in defining statistically a threshold, e.g. the upper 40% of the results. Then checking what are the results above these thresholds will provide a table like Table 2 representing the Service provisioning results. In Annex A, a table with figures taken from an actual assessment is given as an example. The green cases contain the values above the thresholds.
Table 2: Service provisioning results.
	
	Unit
	SP A
	SP B
	SP C
	SP D
	SP E
	SP F
	SP G
	Threshold

	P302 ex. line
	d
	va
	vb
	vc
	vd
	ve
	vf
	vg
	d0

	P302 new line
	d
	wa
	wb
	N/A
	wd
	we
	wf
	wg
	d1

	P303 ex. line
	%
	xa
	xb
	xc
	xd
	xe
	xf
	xg
	p1

	P303 new line
	%
	ya
	yb
	N/A
	yd
	ye
	yf
	yg
	p2

	Service provisioning
	
	
	
	OK
	
	OK
	OK
	
	


For the 2 first parameters the best quality is reached for the lower figures (Provisioning time) while for the 2 last parameters the best quality is reached for the higher figures. The threshold has been defined as decile 4 for the 2 first parameters and decile 6 for the 2 last ones. Table 2 shows that SP C, E and D have reached the given thresholds for this CRS.
The same should be done for each CRS, taking care that depending on the type of parameter, the best quality should be given for figures above the threshold but in other cases below the threshold. The rule to set the threshold can differ for each CRS but it is crucial to define it carefully for each of them.
The service support is a particular CRS case since it includes different sub-stages. Therefore it could be summarized in 2 steps: 

1) First aggregation of each of the following: Documentation, Technical support, Commercial support and Complaint management;

2) Then aggregation in a single table as service support.
Another particular case is Service utilization since there might be significant differences in QoS among the different service provided by one SP. Therefore it is crucial that the content of the service to assess is defined in details in order to compare services with the same content. There might be quite different lists of parameters to take into account, depending on which service is considered.
For example for a telephony service the following list could apply:

Availability
3) Unsuccessful call ratio
4) Dropped call ratio
5) Retainability rate
6) Outage rate
Integrity (Fidelity/accuracy)
7) Predictable speech connection quality
8) Observed voice quality

9) Signalling failure rate
Speed
Call set-up time

Capacity

Availability of the voice and signaling channels (provider)

Reliability
10) Rate of overall technical reliability
11) Level of customer complaints

12) Fault report rate per fixed access lines

Flexibility
Ease to change the contractual specifications

Usability
13) User friendliness of the interface

14) Adaptability to make use easier to people with disabilities

Security
15) Protection against user identity theft
16) Protection against intrusion, fraudulent listening and breach of customer's privacy

The next step is how to aggregate the results of the CRS for a particular service. This is detailed in the next clause.
7
Summary of the results of the CRS of a particular service

7.1
Simple aggregation

If the aggregation detailed in the previous clause has been carried out as expected for each stage of a particular service, it will be possible to fulfil a table like table 3 where the green cases correspond to the QoS reaching the requirements for the given SP and CRS.
Table 3: Summary of the CRS results.

	Unit
	SP A
	SP B
	SP C
	SP D
	SP E
	SP F
	SP G

	Preliminary information
	
	
	
	
	
	
	

	Contract Establishment
	
	
	
	
	
	
	

	Service provisioning
	
	
	
	
	
	
	

	Service alteration
	
	
	
	
	
	
	

	Technical upgrade
	
	
	
	
	
	
	

	Service Support
	
	
	
	
	
	
	

	Repair services
	
	
	
	
	
	
	

	Metering, Charging, Billing
	
	
	
	
	
	
	

	Network/Service (N/S) 
Management by the customer
	
	
	
	
	
	
	

	Cessation
	
	
	
	
	
	
	

	Service utilization
	
	
	
	
	
	
	

	Summary
	1
	5
	8
	2
	7
	5
	4


It would be nice from the user viewpoint to found some SP with a whole green column in the table 3 resulting in a green box in the bottom line. Unfortunately, this does not often occur. A possible means to identify the SP whose QoS is closer to the target is to sum up in the bottom line the green box of each column. Then, the summary line identifies the best performers regarding the QoS in green (highest figures). The worst are in red and those in-between are in yellow.

7.2
Weighted aggregation

A more refined solution can be sought through a weighting of the CRS results: 
Each stage is given a weight indicated in the right column according to the users' concerns regarding this stage. To define these weighting, the results of the surveys and reports mentioned in clause 4.3, would be helpful. Each green box is given the weight defined in the right column and the bottom line summarizes the CRS results of each SP. 
Table 4: Weighted compilation of the CRS results.

	Unit
	SP A
	SP B
	SP C
	SP D
	SP E
	SP F
	SP G
	Weight

	Preliminary information
	
	
	
	
	
	
	
	a

	Contract Establishment
	
	
	
	
	
	
	
	b

	Service provisioning
	
	
	
	
	
	
	
	c

	Service alteration
	
	
	
	
	
	
	
	d

	Technical upgrade
	
	
	
	
	
	
	
	d

	Service Support
	
	
	
	
	
	
	
	e

	Repair services
	
	
	
	
	
	
	
	f

	Metering, Charging, Billing
	
	
	
	
	
	
	
	g

	Network/Service (N/S) 
Management by the customer
	
	
	
	
	
	
	
	h

	Cessation
	
	
	
	
	
	
	
	i

	Service utilization
	
	
	
	
	
	
	
	j

	Summary
	1,3
	6,7
	6,9
	2,2
	4,9
	4,3
	4,8
	100%


Therefore the results of table 4 can appear quite different from those of the table 3.

Keeping in mind that not all users have the same requirements, a still more refined aggregation method could be used in applying a customized weighting method for the aggregation at each CRS. Such customized weighting taking into account the specific requirements and expectation of a particular user could be used not only in table 4 but also at each CRS level (i.e. every table similar to table 2).
8
Graphical representation

Whatever aggregation scenario is chosen, an appropriate graphical representation of the results can help the users to identify the SP able to ensure the expected QoS. The graphical representations proposed hereafter are all based on the same principle:
The adopted graphic display given as an example is using a software that should be made available soon by the ITU-T. It has the following features:

· The graph is of the pie type. 
· Each QoS parameter is represented by a pie slice with a different scale for each QoS parameter.

· The size of the pie slice depends on the scale on the radius defined by the values for the outside circle and the middle circle.

· The value on the outside circle is defined by the extreme value of the agreed range (in the given example the extreme value observed in the market segment).

· The value on the middle circle is defined by the reference threshold (in the given example the mean value observed in the market segment).

· The pie slices are displayed with different colours depending whether they are representing a critical parameter and whether the observed value is within (green) or outside (red) the reference range so that when the QoS parameters are within the reference range the pie looks green and when they are outside this range the pie looks red.

In this example, the bigger the size of the sectors, the better the QoS. 
Therefore, it is very easy to check what are the parameters outside the reference circle, hence being compliant with the QoS requirements. 

Of course, other representations can be used depending of the communication target.
8.1
Representation of the results within a CRS

As explained in clause 6, the assessment of the QoS of a CRS is the result of the aggregation of several QoS parameters.
It was also explained that a better understanding of the QoS is achieved in showing all the elements of the assessment rather than in providing a single figure obtained by a calculation based on the various elements.
The figure 1 provides an example of such a presentation for the Service Provisioning stage using a software that should be made available soon by the ITU-T.

[image: image1]
Figure 1: QoS of the Service Provisioning CRS

The figures given close to the name of the parameters are the scores achieved by the related parameters.

Such a graphical representation would lead to as much pies as CRS. Taking into account that for multiplay offers different pies would be needed to display the "utilization of the service" CRS (one for each service included in the offer), this could result in more than a dozen of pies for each SP.
8.2
Representation of the QoS results for the various CRS of a particular service 
As explain in the previous clause, users could find difficult to handle a big number of pies and therefore would like to have a tool to embrace in a single pie the QoS of each SP. The figure 2 provides an example of the representation of the QoS results for each CRS of a particular service. With such a representation it could be possible to have a pie slice for the service utilization of each service included in the offer. Hence, it would be easier to compare several SP in order to choose the one expected to ensure the required QoS. 
Designing such a pie would require a more refined process than that described in clause 7 since a value is needed for each CRS of each SP. According to ETSI EG 202 843 [i.10], each parameter is expressed in one of the following unit: Rate (%), Time, Number or Opinion Rating. The ETSI EG 202 843 [i.10] and the other one associated to it (ETSI TS 102 852 [i.20] explain that, according to the sample size, the results should take into account the distribution of data, e.g. histograms, Probability Density Functions (PDF) or Cumulative Distribution Functions. Therefore in many cases, the result of the assessment of a QoS parameter will result in a percentage of values above a reference. 
The consolidation of these different kinds of unit results necessary in an abstract value called "index".
To obtain this index value, the principle is to define for each QoS parameter a reference value considered as the acceptability threshold (corresponding to the score 1) and another one e.g. the better QoS performance observed in the market sample (corresponding to the score 2, i.e. the border of the external circle). Hence the index value of each QoS parameter is given by an interpolation based on these thresholds. The best QoS will get a value higher than 1 and the worst a value below 1, negatives values being given the 0 value. 
The consolidation of the indexes of the QoS parameters within each CRS will provide a "consolidated" index representing the QoS of this CRS. Hence, it will be possible to design a pie with these consolidated indexes like that given as example in figure 2. Depending on the purpose of the study, a weighted consolidation is also possible.
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Figure 2: QoS assessment of the CRS of a particular SP (to be updated later on)
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Annex A:
Example of result aggregation 
The examples provided in this annex are drawn from actual results but the figures in these examples should not be taken as formal references to use in different contexts without care. 
A.1
Example of the CRS result aggregation
The table A.1 provides an example of the QoS assessment results for the stage service provisioning achieved by several SP.
Table A.1: Service provisioning results.

	
	Unit
	SP A
	SP B
	SP C
	SP D
	SP E
	SP F
	SP G
	Threshold

	P302 ex. line
	d
	21,2
	26,9
	12,0
	21,2
	13,0
	11,0
	17,4
	14,8

	P302 new line
	d
	56,4
	50,4
	N/A
	56,4
	22,0
	24,0
	30,9
	30,9

	P303 ex. line
	%
	94,5%
	89,5%
	98,4%
	94,5%
	97,5%
	98,9%
	95,4%
	96,7%

	P303 new line
	%
	
	73,7%
	N/A
	56,2%
	92,4%
	93,2%
	84,0%
	87,4%

	
	
	
	
	OK
	
	OK
	OK
	
	


A.1.1
First subdivided clause of the annex

As an example, a column with weights defined according to the results of the customer complaints received by a user organization has been added. Each green box is given the weight defined in the right column and the bottom line summarizes the CRS results of each SP as the sum of each box x 10 so that the maximum score is ten.
Table A.2: Weighted compilation of the CRS results.

	Unit
	SP A
	SP B
	SP C
	SP D
	SP E
	SP F
	SP G
	Weight

	Preliminary information
	
	
	1,99%
	
	1,99%
	1,99%
	
	1,99%

	Contract Establishment
	
	
	
	
	13,72%
	13,72%
	13,72%
	13,72%

	Service provisioning
	
	
	12,50%
	
	12,50%
	12,50%
	
	12,50%

	Service alteration
	
	
	
	
	1,11%
	1,11%
	1,11%
	1,11%

	Technical upgrade
	
	
	1,11%
	1,11%
	1,11%
	
	
	1,11%

	Service Support
	
	
	2,21%
	
	2,21%
	
	
	2,21%

	Repair services
	
	16,48%
	
	
	16,48%
	
	16,48%
	16,48%

	Metering, Charging, Billing
	
	20,46%
	20,46%
	20,46%
	
	
	
	20,46%

	Network/Service (N/S) 
Management by the customer
	
	1,11%
	1,11%
	
	
	
	
	1,11%

	Cessation
	
	16,70%
	16,70%
	
	
	
	16,70%
	16,70%

	Service utilization
	12,61%
	12,61%
	12,61%
	
	
	12,61%
	
	12,61%

	Summary
	1,26
	6,74
	6,87
	2,16
	4,91
	4,19
	4,80
	100,00%
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