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ITU-T Recommendation E.860

Framework of a service level agreement

Summary

The liberalization and deregulation process that started during the last decade in the
telecommunication's environment is still running and it is cause of meaningful changes. Increasing
competition, favoured also by customer performance requirements, produces big pressures upon
service/network providers. The latter, after having faced especially cost reductions for several years,
nowadays try to improve quality of service (QoS) in order to differentiate their products from those
of their competitors.

In addition the situation is complicated by the increasing demand of global services which involve in
their provisioning several service/network providers. Therefore, roles of all entities that take part to
service provision and their relationships have to be described. The scope is to state responsibilities of
each provider and to assure quality of service required from customer.

A useful tool in formalizing the mentioned inter-relationships between entities is Service Level
Agreement (SLA), that is the result of a negotiation between two or more parties with the objective
of reaching a common understanding about service delivered, its quality, responsibilities, priorities,
etc.

This Recommendation describes a generic structure of SLA adopting an approach independent from
the type of service and the technology used. That approach is useful especially in a multi-provider
environment which today has become reality.

Source

ITU-T Recommendation E.860 was prepared by ITU-T Study Group 2 (2001-2004) and approved
under the WTSA Resolution 1 procedure on 29 June 2002.
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ITU-T Recommendation E.860

Framework of a service level agreement

1 Introduction

The liberalization and deregulation process that started during the last decade in the
telecommunication's environment is still running and it is cause of meaningful changes.

Increasing competition, favoured also by customer performance requirements, produces big
pressures upon service/network providers. The latter, after having faced especially cost reductions
for several years, nowadays try to improve quality of service (QoS) in order to differentiate their
products from those of their competitors.

In addition the situation is complicated by the increasing demand of global services which involve
in their provisioning several service/network providers.

Therefore, roles of all entities that take part to service provision and their relationships have to be
described. The scope is to state responsibilities of each provider and to assure quality of service
required from customer.

A wuseful tool in formalizing the mentioned inter-relationships between entities is Service Level
Agreement (SLA), that is the result of a negotiation between two or more parties with the objective
of reaching a common understanding about the service delivered, its quality, responsibilities,
priorities, etc.

In the following a generic structure of SLA is described adopting an approach independent from the
type of service and the technology used. That approach is useful especially in a multi-provider
environment which today has become reality.

Therefore we begin with recalling QoS terms and definitions (clause2) and the one stop
responsibility concept (clause 4).

Afterwards the structure of a SLA is described in all its components (clause 5) and its application in
a multi-provider environment is illustrated in clause 6.

2 Quality of Service definitions and terms
A standardization of terms and definitions in QoS is important for two main reasons:
. to avoid the confusion introduced by contrasting terms and definitions;

. to maintain the consistency between different groups involved in developing
telecommunication standards.

In this clause terms and definitions for a QoS Framework are introduced, referring to [E.800] for the
other QoS terms.
2.1 Entity

An Entity is a generic unit involved in using/delivering a service. It is characterized by its states and
its transitions from a state to another (Figure 2-1). During a transition an entity can execute
functions and interact with other entities through its outputs.

ITU-T Rec. E.860 (06/2002) 1



ENTITY

STATE,

TRANSITION

E.860_F2-1

Figure 2-1/E.860 — States and transitions of an entity

An entity that delivers a service to another entity is called provider while the entity that receives
the service is called user. The term user may indicate either an end user, a regulatory authority or a
service provider. The latter receives a service from another service provider.

2.2 Interaction Points and Interfaces

An Interaction Point is a point where two entities can exchange information.

A group of interaction points at the logical boundary between two entities constitutes an interface
(Figure 2-2).

INTERFACE

(Re)negotiation

M)
N

ENTITY \ / ENTITY

~ Performance
9

\ Measurements /
e

USER J

C

PROVIDER

Service request

C
-

/ —~ Service delivery

~

Interaction Point
E.860_F2-2

Figure 2-2/E.860 — Provider, user, service, interface, interaction points
Sometimes an interaction point between user and provider may not belong to their logical interface
although this point remains under the control of the provider.

Interaction points can be located either on horizontal interface (between domains of the same
functional level) or on vertical interface (between domains of different functional level)
(Figure 2-3).

It is often useful to group more entities together in one; obviously the correspondent interfaces will
be redefined in a convenient way.
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Figure 2-3/E.860 — ""Vertical" and "horizontal" interfaces

2.3 Service, Service Element and Service Access Point
A service is a group of functions provided by an organization to a user through an interface [E.800].

The interaction points located in the interface between the SP's domain and the user's domain are
called Service Access Point (SAP) and represent the points where service is delivered. SAP's
definition is very important because all service components located between the SAPs in the SLA
are under the SP's responsibility. In performance reporting, more SAPs may often be grouped in a
SAP Group. The concept of layered architecture may be applied also in service definition and in
performance estimation (e.g., Service Availability delivered from a provider to a user in
correspondence of a SAP) (Figure 2-4).

CUSTOMER

SAP
Group

SERVICE PROVIDER 1

SERVICE

tSE‘ SEW SE ‘ SE

SERVICE PROVIDER 2

SERVICE

|SE |SE |SE |SE
E.860_F2-4

SE  Service Element
SAP Service Access Point

Figure 2-4/E.860 — Service composition

The example in Figure 2-4 shows a customer who buys a service from SP1 stipulating an agreement
which contains responsibilities and priorities related to quality of service; in respect of this
agreement performance parameters have to be provided in correspondence of SAP group by the
provider to the customer.
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To deliver the service, provider 1 combines more service elements (SE) which may be at its own
disposal or bought from other providers.

Obviously, to reach the QoS level contracted with the customer, SP1 has to demand a suitable QoS
from SP2 which delivers the SE used.
24 Quality of Service

The Quality of Service definition in [E.800] refers to "the collective effect of service performance
which determines the degree of satisfaction of a user of the service".

However, considering the latest developments, in order to be compliant with E.800 and to have a
useable definition in a contract, we will describe QoS as the "degree of conformance of the service
delivered to a user by a provider in accordance with an agreement between them", a definition that
can be considered as a measurable subset of the [E.800].

The latter definition, in fact, is more market-oriented even if QoS is measured from the customer's
point of view in both definitions. This is, in fact, the factor that finally produces success or failure
of the service.

2.5 Service Level Agreement (SLA)

A Service Level Agreement is a formal agreement between two or more entities that is reached after
a negotiating activity with the scope to assess service characteristics, responsibilities and priorities
of every part.

A SLA may include statements about performance, tariffing and billing, service delivery and
compensations.

Every performance reporting may include only the QoS parameters agreed in the correspondent
SLA.
2.6 Relationships between Quality of Service and Network Performance

The overall quality of a telecommunication service, as perceived from customer's point of view, is
influenced by many factors which are correlated with network performance parameters.

4 ITU-T Rec. E.860 (06/2002)



Figure 2-5 shows such a relationship:

Quality of

Service

The essential aspect, while estimating a service, is customer's opinion, and so its degree of
satisfaction with the provider that is the only entity it directly interacts with. This level of
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E.860_F2-5

Figure 2-5/E.860 — QoS parameters organization, from [E.800]

satisfaction comes from the perception of the various service aspects (support, operability,
serviceability, security), which are influenced by network characteristics.

For definitions of the concepts in Figure 2-5 see [E.800].

The scope of this Recommendation does not take into account the terminal performances, but it is

referred exclusively to the end-to-end network quality as perceived from the final user.

3

Abbreviations

This Recommendation uses the following abbreviations:

BI

ITU-

QoS
SA
SAP
SDF
SE

Business Interface

T International Telecommunication Union — Telecommunication Standardization Sector

Quality of Service

Service Availability

Service Access Point

Service Degradation Factor

Service Element

ITU-T Rec. E.860 (06/2002)
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SLA Service Level Agreement

TI Technical Interface
UA UnAvailability
4 Approach to multi-provider environment

In a multi-provider environment, relationships that exist between SPs may be very complex.

Indeed a SP (primary), which wants to deliver a service to a customer, often uses service elements
provided by other SPs, and consequently it becomes much more complex to assure QoS level stated
in the SLA. Therefore it is necessary to define responsibilities of all the entities involved in service
delivery and, above all, to co-ordinate all activities to reach the agreed QoS levels.

In order to simplify the resolution of the problem mentioned above, we can apply the concept of
"one stop responsibility"!.

The one stop responsibility concept is based on the SLA stipulated between two entities and,
especially on QoS conditions. This latter part is called QoS Agreement or Service Quality
Agreement (SQA)?.

The possible content of a SLA is illustrated in Figure 4-1:

Service Level Agreement

Service Description
QoS Agreement
Legal Issues
Billing

PROVIDER USER

E.860_F4-1

Figure 4-1/E.860 — One stop responsibility and Service Level Agreement

The one stop responsibility, agreed by a provider to a customer within a SLA, allows a user to retain
a primary service provider, (with whom he agreed on the SLA) as the only responsible for the
overall QoS received. In its turn, the primary provider, since occurring problems depend on services
received by other SPs, can apply the same one stop responsibility to its sub-providers.

By applying the one stop responsibility in a recursive manner to all entities (provider and sub-
providers) which take part in service provision (Figure 4-2), the service agreed with end user is
guaranteed.

I From EURESCOM [P806-GI].
2 This is the denomination used in [E.800].

6 ITU-T Rec. E.860 (06/2002)



° wn | Provider N f'/ﬂm
User ) W

Provider

User

Provider
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Figure 4-2/E.860 — Application of the one stop responsibility concept

So, thanks to the one stop responsibility and the recursive application of SLAs, the complex
problem of service provisioning in a multi-provider environment is decomposed into elementary
relationships between only two entities (user/provider pair).

However, this implies that primary SP has to have QoS flexibility with its customers because
quality of service elements (from its sub-providers) may oscillate within the agreed ranges.

5 Service Level Agreement (SLA)

5.1 What is a SLA

A Service Level Agreement is a formal agreement between two or more entities that is reached after
a negotiating activity with the scope to assess service characteristics, responsibilities and priorities
of every part.

A SLA may include statements about performance, billing, service delivery but also legal and
economic issues.

The part of SLA which refers to QoS is called QoS Agreement and includes formal program agreed
between two entities to monitoring, measuring and deciding QoS parameters. The goal is to reach
the QoS agreed with end user and then obtain its satisfaction.

In the following clauses a structure of SLA is proposed and all its components are described, in
particular those of QoS Agreement.
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5.2 Structure of a SLA

The generic structure of a Service Level Agreement is illustrated in Figure 5-1:

Service Level Agreement

Introduction

Scope

Confidentiality

Legal Status

Periodic Process Review

Signatories

QoS Agreement 1 | ‘ QoS Agreement N

L L

QoS Agreement 1 QoS Agreement N
Interface Bl Interface Bl
Description TI Description TI
Traffic Patterns Traffic Patterns
QoS Parameters and Objectives QoS Parameters and Objectives
Measurement Schemes Measurement Schemes
Reaction Patterns Reaction Patterns

E.860_F5-1

Figure 5-1/E.860 — Generic structure of a Service Level Agreement
As represented in Figure 5-1, a SLA refers to all services exchanged between two entities (multi-
services SLA) and it is made up of one common part and of other service specific parts.

This approach avoids repetitions and simplifies the addition of new services within the SLA.

5.2.1 Introduction
It describes the purpose of the SLA that may be:
— to define service levels that all entities have to guarantee for customer's satisfaction;

— to assist two entities (User, Service Provider, Network Provider) in exchanging information
with suitable QoS and Network Performance;

— to provide base notions of measurements and parameters for realization of the agreement.
5.2.2  Scope

It describes, in a general manner, services which the SLA deals with and their target performance.

5.2.3 Confidentiality

It specifies the treatment of the agreement and the sharing of information between the involved
parties. It is in the interest of all parties that confidential information not be disclosed to entities
which are not part of the agreement (e.g., a SP which is a competitor in the same market). This does
not apply to public SLA signed with Regulatory authority.
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5.2.4 Review process

It defines the frequency (daily, monthly, semi annual, etc.) and format (paper, electronic) with
which QoS information has to be exchanged. It may specify also the frequency of review of the
QoS Agreement, so it can be always up to date with actual technology and customer's expectations.
This part may be optional.

5.2.5 Compensations

A SLA may include the compensations for an unreached level of quality as an economic issue of
the contract.

5.2.6  Signatories

Authorized representatives of all parties should sign the agreement to ensure all obligations
undertaken.

5.3 QoS agreement

5.3.1 Interface description

An interface is the logical boundary between two entities and it is composed of a group of
interaction points. These points are always near the user's domain and enable it to exchange
information with the service provider who, at least virtually, controls all interaction points.

Regarding the type of information exchanged, interface description is categorized as:
— Business Interface (BI); or

— Technical Interface (TT).

5.3.1.1 Business Interface (BI)

It is composed of interaction points always located between user and SP. These are used for specific
QoS Agreement functions as well as (re)negotiation, performance reporting and reaction patterns
which are triggered when the agreed QoS level is not provided (see 5.3.5).

5.3.1.2 Technical Interface (TI)

Its interaction points exchange service specific information and allow measurements from which
QoS parameters are derived. Sometimes points may not regard primary SP if (a part of) service was
delegated to a sub-SP.

Figures 5-2 and 5-3 help us to better understand the difference between technical (TI) and business
(BI) points of view:

SLA1 Provider A

— N Uen S
E.860_F5-2

Figure 5-2/E.860 — Business relationships between entities

Figure 5-2 illustrates business relationships.

In this case end user negotiates an agreement (SLA1) with SP A for a service provision; on its side
SP A buys one or more service elements from SP B and agrees SLA2 with the latter.

ITU-T Rec. E.860 (06/2002) 9



Naturally every SLA implies that a BI between the correspondent entities (user-provider pair) must
exist.

Let us see now the situation from a technical point of view.

Provider A

@ O
- Interaction Point

\ SLAI

Interaction Point
SLA2

Provider B

Z,

Figure 5-3/E.860 — Technical interaction points of SLA1 and SLA2

E.860_F5-3

In Figure 5-3 interaction points of TIs relating to SLA1 and SLA?2 are illustrated.

As regards SLA1, one can notice the presence of two interaction points: one between user and SP A
and another between user and SP B.

The interaction between user and SP B refers to an indirect relationship since there is no business
agreement between the two entities.

This means that the customer has to address SP A for all complaints dealing with service, even
though he received part of it from SP B.

For this reason, indirect relationships with sub-providers are often hidden to customers.

5.3.2 Traffic patterns

In order to manage its own resources properly, every entity must know the characteristics of traffic
that it receives from other entities (traffic at the ingress points). If we also consider that outgoing
traffic for one entity is incoming traffic for another entity, then the statement "QoS Agreement must
include description of all traffic exchanged" is easily justified. This is true both for application and
management flows.

Also the conditions (thresholds) that enable activation of reaction patterns from the receiving entity
have to be specified. In such a manner, when incoming traffic not conforms the agreed one, the
receiving entity may react with mechanism as well as traffic shaping.

Finally description of traffic patterns should be well understood from entities at the both sides of the
interface. In fact, only in this way every eventual reaction is simply justified to the penalized entity.

5.3.3 QoS parameters and objectives

Definition of QoS parameters is an essential moment in developing a SLA and, in particular, its
correspondent QoS Agreement. Indeed behaviour of all entities which take part to QoS Agreement
is influenced by those parameters, so every point of view must be considered in their definition.

For the same reason, once defined, the QoS parameters have to be expressed in a clear and
convenient way, with a simple language for end user and a more technical one for providers.

10 ITU-T Rec. E.860 (06/2002)



A way to individuate QoS parameters in an interconnection between two entities may be the one
proposed in [E.801] and reported in Figure 5-4, where both customer and network parameters are
taken into consideration.

Overall service level
requirements

v v v
Service Independent Service Dependent
Network QoS Customer QoS Network QoS
parameters
parameters parameters

— ,, —

A4

Inter-operator QoS
parameters-
Service Independent

Inter-operator QoS
parameters-
Service Dependent

\4 A\

Service quality
agreement (SQA)

E.860_F5-4

Figure 5-4/E.860 — Determination of QoS parameters, from [E.801]

The categorization of parameters into service dependent and service independent parameters allows
to determine the last ones in a common manner for all services, which simplifies their utilization.

5.3.3.1 QoS parameter classification

QoS is assessed by assigning proper values to QoS parameters.

We have already seen in 2.5 that quality of service is influenced, in a more or less direct manner, by
network performance. This observation leads us to classify QoS parameters as direct and indirect,
where:

A direct parameter refers to a specific service element and is determined collecting direct
observations of event in correspondence of its interaction points.

A indirect parameter is defined as a function of other direct parameters.

Events considered in definitions and measurements may refer to universal standards or be agreed by
the parties in the SLA.

Once stated, QoS parameters may be algorithmically combined into a single index relating to the
overall QoS in order to provide how close the service offered is to the contracted service.

A possible definition of such a quality index may be a weighted average of QoS parameters, where
the single contribute would be represented by a weighting value which is agreed with the customer
and specified in the SLA.

5.3.3.2 Timeline Model — Parameters

A telecommunication service is defined as a group of functions whose realisations are observed
through direct or indirect analysis of the corresponding events.

If we consider all possible types of functions, a useful categorization of primary QoS parameters is
the Timeline Model approach defined in ETSI and illustrated in Figure 5-5.
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SERVICE Scenario
LEVEL 1 (Decades/Years)
Conceive, Maintenance of the Service Ending of
Design and Service
realize @
USER Scenario
LEVEL 2 (Years/Months)
Subscription of Utilization of the Service Cessation/Suspend of
the Service the Service
SESSION Scenario
LEVEL 3 (Hours/Minutes)
Set-up of Transfer Release of
Session Session E.860_F5-5

Figure 5-5/E.860 — QoS parameter levels in Timeline Model

The Timeline Model identifies three possible scenarios (levels) on the basis of the temporal scale
and each scenario is then divided in three phases. So all the service delivery activities are included
at the first level. In the second level, the focus is moved from the totality of the users to the service
utilization of each single user, while in the third level the attention is focused on the single call.

Quality of Service depends on accuracy of the service functions done. As defined in [1.350], the
quality of the function is valued on 3 criteria:

. Speed.
. Accuracy.
. Reliability.

All the parameters used to characterize the quality of the various phases above are then classified
based on these criteria.

. Speed: It characterizes the aspects of temporal efficiency associated with a function. It is
defined on measurements made on sets of time intervals.

. Accuracy: It characterizes the degree of correctness a particular function is realized with.
This type of parameter is based on either the ratio of incorrect realizations on total attempts
or the rate of incorrect realizations during an observation period.

. Reliability: It expresses the degree of certainty with which a function is performed. This
type of parameter is based on either the ratio of failures on total attempts or the rate of
failures during an observation period.

The results are some matrices PHASE/CRITERION in order to classify QoS parameters as shown
in Table 5-1:
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Table 5-1/E.860 — Classification of QoS parameters in Timeline Model

SERVICE Scenario:

CRITERION Reliability Speed
PHASE

Accuracy

Design, realization

Maintenance

Ending

USER Scenario:

CRITERION Reliability Speed
PHASE

Accuracy

Subscription

Utilization

Cessation

SESSION Scenario:

CRITERION Reliability Speed
PHASE

Accuracy

Set-up

Transfer of information

Release

See Appendix I for examples of application.

Indirect Parameters are defined as functions either of values of primary QoS parameters or of

decisions taken on the basis of the latter. A remarkable example is Service Availability, which is

described in the following paragraphs.

Service Availability is a key parameter and of major interest for end user. So it has to be defined in

a clear and convenient way in order to avoid every misunderstanding between the customer and the

SP.

Service Availability refers to percentage of time (SA%) during which the contracted service is

operational at the respective Service Access Points. The term "operational" means that the customer
has the ability to use the service at the quality level specified in the SLA.

Service Availability is often derived from measurements of Service Unavailability (UA%) applying

the formula:
SA% =100% — UA%
The expression that allows to calculate UA% is the following:

> outage interval

UA% = x100%

Active time
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In order to take into consideration complete service outage (service fully unavailable) and partial
service outage (service degraded available), a Service Degradation Factor (SDF) is usually
introduced for every outage interval, so the above formula becomes:

UA% > (outage interval x SDF) %100%
0= 0

Active time

where: 0 < SDF <1
A list of SDF values, with the corresponding types of events, may be added to the SLA.

5.3.3.3 QoS objectives
QoS objectives may be expressed by target values, thresholds and ranges set to QoS parameters.

Whenever this is the case, entities involved should also specify in the SLA if those values represent
only indications or if, as they are not respected, reaction procedures will be activated.

Finally, since QoS objectives are closely related to measurements and reaction patterns, both
measurement and reaction procedures should fit the granularity set to QoS objectives.

5.3.4 Measurements

Once QoS parameters and related target values have been agreed, entities should agree upon
measurement definitions and schemes. This is especially so if there are agreed escalation methods.

Measurement descriptions should include a description of what, when, where and who should
perform measurement procedures and test processes, while how measurements should be done need
not be specified because they are technology dependent and outside the scope of the customer's
interest.

The methodology to evaluate measurement results is also important and may be included in this part
of SLA.

In a multi-provisioning contest, exchange of information between remote entities will be expected
in order to collect all measures needed for QoS evaluation.

More generally, measurements for a primary QoS parameter are taken at specific measurement
points. Such points are simply interaction points, where reference events or their outcomes can be
observed, and may be located or not in the technical interface (e.g., when measurements are
obtained from a sub-provider).

Once primary QoS parameters are obtained, parameters of second level can be derived as functions
of these values.

Similar observations may be applied in measurements of every entity's incoming/outcoming traffic.

Typical network measurements may refer to:

— service provision;

- service restoration;

— fault occurrence rate (customer reported and/or network detected);
— availability of interconnection(s);

— customer trouble reports (complaints and/or faults);

— end-to-end testing (either non-intrusive or test calls);

— traffic performance;

— facsimile performance.
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Furthermore, in order to consider QoS from customer's point of view, marketing surveys addressing
customers are very useful.

Finally, a scheme for definition of measurement processes may be composed by the following
points3:

. identification of every relevant measurement point;

. description of the measurement environment: service, relevant QoS parameters, traffic
conditions;

. definition of the methodologies for obtaining the measured values;

. specification of the methodology to be used for taking decisions concerning the

conformance of the measurements with the values agreed in the SLA.

5.3.5 Reaction patterns

A reaction 1s a process that is activated in a more or less automated way whenever commitments on
traffic patterns and on QoS parameters are not fulfilled.

Typical examples are:
. provider's reaction to an incoming traffic that differs from the description in the SLA;
. user's behaviour when service provider does not provide QoS agreed in the SLA.

More generally, a useful description of a reaction may be realized depicting it as a process which is
characterized by inputs, outputs and constraints (Figure 5-6).

REACTION PATTERNS

CONSTRAINTS
(on type of action,
temporal aspects)

INPUTS
(Traffic data or | OUTPUTS
QoS parameters > > (Results of
obtained from REACTIONS Reaction)

(Predefined schemes)

RESOURCES AND
APPLICATIONS

measurements)

A

E.860_F5-6

Figure 5-6/E.860 — Reaction patterns

On the input side, measurements are taken on traffic and on QoS in order to detect situations of
outage, faults, incoming traffic which do not comply with the agreed traffic pattern, or if QoS is
inadequate.

Once obtained, measures are compiled and compared with target values in the SLA (constraints).

Depending on comparison results and available resources, the output of the reaction is finally
individuated.

3 From EURESCOM [P806-GI].
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Possible reaction outputs are the following:

. no action;

. monitoring the achieved QoS;

. traffic flow policing through traffic shaping and/or admission control;
. reallocating resources;

. warning signals to customer/SP when thresholds are being crossed;

. suspending or aborting the service.

The utility of the proposed schematization subsists in its capacity of describing accurately the
causes and effects. These aspects, in fact, are useful in justifying an entity that starts a reaction.

In addition, the description of temporal aspects through diagrams, which report all reference events
with the corresponding time durations, may efficiently contribute to the same scope.

Event Event Start of End of
start detection action action
D ., time
T, T, T,

E.860_F5-7

Figure 5-7/E.860 — Representation of events and actions with relating time duration

For example, main events of a reaction process and its time intervals may be illustrated as in
Figure 5-7. In particular, T; is the index of the SP system efficiency and depends especially on the
technology adopted; T, quantifies the quickness of the reaction against the detected event and
depends especially on the efficiency of SP's human resources; T is the index of the adopted
reaction pattern efficacy and it is due to both the SP and the customer, since they both contributed
to the definition of the reaction in the SLA.

Therefore we can conclude that, in this contest, the most important factor for a SLA is T, because it
is the only parameter that discriminates the efficiency of a SP from the others. (T; does not suit the
case because different SPs often adopt the same technology).

6 Applying Service Level Agreement in a multi-provider environment

As already seen, several service providers are often involved in a service provision and collaborate
together in realizing the various service elements.

In this clause we deal with the methodology to use whatever service is provided in a multi-provider
environment.

6.1 End-to-End QoS

Consider the case when a SLA between an end user and a provider, for a connection passing
through several SP domains, is agreed. Thanks to the one stop responsibility, the end user will
require the agreed QoS exclusively from the service provider with whom he agreed upon the SLA,
while the latter will have to guarantee that QoS by signing, in its turn, suitable SLAs with its sub-
providers.

A traditional approach to multi-provider environment consists in making an association of entities
(SPs) (Figure 6.1) which all agreed upon a common document dealing with parameters, objectives
and techniques of measurement for QoS.
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Statements included into the standard are then utilised for formulating SLAs between each pair of
entities and between entities and their customers. Such an approach assures that End-to-End QoS of
connections, which pass through several SPs, will fulfil QoS agreed with end user in the SLA.

Provider

E.860_F6-1

Figure 6-1/E.860 — Association of entities which are involved in realization
of the End-to-End QoS

More generally another method, which contains as a particular case the preceding one, consists in
making a chain of SLAs between each user-provider pair involved in the provisioning of the same
service. The chain is constructed starting from the SLA between end user and primary provider
which states the End-to-End QoS; in its turn the primary provider, taking in mind the promised
performance, will contract SLAs with its sub-providers and so on in a recursive manner
(Figure 6-2).

SLA SLA

E.860_F6-2
Figure 6-2/E.860 — Chain of Service Level Agreements

6.2 End-to-End SLA

Sometimes in a end-to-end connection, in addition to SLAs between each pair of entities involved,
it is useful to have also an End-to-End SLA. Such a document is a SLA between all entities with
the scope to reach a common understanding about QoS issues as well as business matters.

Some of the issues an End-to-End SLA deals with may be:

. type of service;

. definition of common processes for the Business Interface (e.g., NMF Business Process
Model);

. technical constraints;

. definition of QoS/Performance parameters for end-to-end relationships;

. notification and action in case of problems;

. common management policies;
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. security;

. various interfaces (accounting, trouble administration, etc.)

6.3 A general procedure

In general, a procedure which enables to apply in an efficient manner the SLA structure proposed in
clause 5 may be that illustrated in Figure 6-3.

The input includes the service description, the entities involved, the description of their roles and
their relationships (the so-called Business Model). The procedure individuates the service elements
provided to primary provider by its sub-providers and all the interfaces (both BI and TI) that will be
used. The outputs are the service delivery configuration with the description of a SLA for each pair
user-provider identified during the procedure.

INPUT
Service Sl.lb-
element provider 1
Service Primary Sub-
provider provider 2
Sub-
provider 3

PROCEDURE

OUTPUT Slerv1cet Sub-
¢ men provider 1
Service
; Sub-
Service rovider 3
element P

Figure 6-3/E.860 — Methodology for "SLA process"

Service
element

Primary
provider

E.860_F6-3

A way to implement a similar procedure may be the one in Figures 6-4 and 6-5 where we can
observe two main steps. The first step aims to identify the SLAs that will be agreed upon, while the
second step settles the conditions in each SLA.
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Identification on commercial relationship (user-
provider) and technical relations with sub-
providers

l

Identification on unresolved SLA (commercial
relations too)

<
A

Description on n-SLA terms Existing SLA to be re-
i negotiated; new SLA

Any open SLA?

No

All SLAs established

E.860_F6-4

Figure 6-4/E.860 — Step 1: Individuation of relevant SLAs

A _
v
Individuation of value interval for X, due

to actual values for X; and X;

}

Does X;
change?

re-configure own
system

Back to first step

Do we utilize
current group of
sub-provider?

Are X; and
X settled?

Yes

(re-)negotiate X;

Introduce additional

agreement, X;

The SLAs are defined

E.860_F6-5

Figure 6-5/E.860 — Step 2: Individuation of the SLA content
In particular in Figure 6-5 X, 4 1s the level of QoS agreed between primary provider and end user,

X; and X; represent the levels of QoS that primary provider obtains respectively from its sub-
providers and by the resources in its domain, X, is the QoS actually delivered to end user.
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Note that the point of view is always the primary provider's point of view.

Appendix I

Examples of classification parameters

Table 1.1/E.860 — Example of classification of PSTN parameters in Timeline Model

SERVICE Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Design, realization - - -
Maintenance MTBF MTTR
Ending - - -
USER Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Subscription - Mean Activation Time -
Utilization Availability - -
Cessation Mean Disactivation Time -
SESSION Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Set-up ASR, ABR, NER, others PDD, PGAD, others -
Transfer of information Dropped calls - Quality index, CCI
Release - - -
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Table 1.2/E.860 — Example of classification of packed switched parameters
in Timeline Model

SERVICE Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Design, realization — - -
Maintenance Availability MTTR

(network site), MTBF

Ending - - -
USER Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Subscription - Mean Activation Time -
Utilization Availability (user site) - —
Cessation Mean Disactivation Time -
SESSION Scenario:

CRITERION Reliability Speed Accuracy
PHASE
Set-up ASR, ABR, - -

Server and network
congestion

Transfer of information

Dropped session, Delay
variation (jitter, etc.)

One way delay, network
congestion

Information loss
(Packet loss, etc.)

Release

For reference of the parameters in this appendix, see ITU-T Handbook on Quality of Service and

Network Performance (1993).
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