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Foreword

ISO (the international Organization for Standardization),’and IEC (the
International Electrotechnical Commission) form the specialized system
for worldwide standardization. National bodies that-afe"memblers of ISO
or [EC participate in the development of International Standards through
technical committees established by the respective organization to deal
with -particutar fields of technical activity. |1SO)and IEC techpical com-
mittees collaborate in fields of mutual intérest. Other international or-
ganizations, governmental and non-goyvernimental, in liaison with ISO
and IEC, also take part in the work. - :

In the field of information technology, ISO and {EC have established a -
- joint technical committee, ISOHEC JTC 1. Draft International-Btandards
adopted by the joint technical\committee are circulated to natjonal bod- .-
ies for voting. Publication ‘as an International Standard requires ap-
proval by at least 75 % ofthe national bodies casting a vote.

International Standard”ISO/IEC 8886 was prepared by Joint [Technical
Committee ISO/IECITC 1, Information technology.

Annex A of this‘International Standard is for information only.
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Introduction

This International Standard is one of a set of International Standards produced to facilitatd the
intercorlnection of information processing systems. It is related to other standards in'the $et as
defined by ISO 7498. The Reference Model (ISO 7498) subdivides the area of standardization
for Opep Systems Intcrconnecuon(OSI) mto a series of layers of specification,‘¢ach of a
managepble size. .

This Intbrnational Standard defines the service prov1ded by the Data Link Layer to the Network
Layer af the boundary between the Data Link and Network Layers of the OSI Basic Refergnce
Model. |It provides for the designers of network protocols a definition of the Data Link S¢rvice
(DLS) existing to support the network protocol and for designefs of Data Link Protocols
definitign of the services to be made available through the action of the Data Link Protoco] over the
underlylng service. The relationship is shown in figure L

N ‘ — uses Datalink
| fr;l ,t:;g(f; ——|  Network Layer S | i
_ v Service - Data Link Service

Data Link v
Potocol — > Data Link Layer™ | __ provides Data Link __4
Service

Figure 1 - Relationship of-this International Standard to other OSI Stangdards

Throug}Lout the set of OSI standards, the term “service” refers to the abstract capability prpvided
by one layer of the OSI Basic Reference Model to the layer immediately above. Thus, th¢ Data
Link Segvice defined in‘this document is a conceptual architectural service, in-dependent of
adminisfrative divisions.

vi
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INTERNATIONAL STANDARD ISO/IEC 8886:1992(E)

Information technology — Telecommunications and
information exchange between systems — Data link service
definition for Open Systems Interconnection

Section 1 : General

1 Scope

This Int¢rnational Standard defines the OSI Data Link Service in terms of

a) the primitive actions and events of the service;

b) the parameters associated with each primitive action and event, and the form which they
ce; and

¢) the inter-relationship between, and the valid sequences of, these.actions and events.

The pripciple objective of this International Standard is to specify the characteriftics of a
conceptpal Data Link Service and thus, supplement the Basic:Reference Model in gyiding the
development of Data Link protocols.

This Intgrnational Standard does not specify individual implementation or products, npr does it
constraip the implementation of Data Link entities and interfaces within an 1nformat10n processmg

system.

There i no conformance of equipment to this Data Link Service Definition Standard.| Instead,
conformgnce is achieved through implementation of conforming Data Link Protocols that|fulfill the
Data Link Service defined in this International Standard.

2 Normative references

The following standards contain provisions which, through reference in this text, ¢onstitute
provisions of this International Standard.

At the time of publication, the editions indicated were valid. All standards are subject tg revision,
and partjes to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards listed below. Members of IEC and
ISO maiptain registers of currently valid International Standards. ‘

ISO 7498:1984, Information processing systems - Open Systems Interconnection - Basic
Reference Model (see also CCITT Recommendation X.200).

ISO 7498/Add.1:1984, Information processing systems - Open Systems Interconnection - Basic
Reference Model - Addendum 1 Connectionless-mode data transmission.

ISO/TR 8509:1987, Information processing systems - Open Systems Interconnection - Service
Conventions (see also CCITT Recommendation X.210).


https://iecnorm.com/api/?name=e51cf95a4e444b2d1d642d833c8585b0

ISO/IEC 8886:1992(E)

3 Definitions
3.1 Basic Reference Model definitions

This International Standard is based on the concepts developed in ISO 7498 and makes use of the
following terms defined in it:

a) Data link entity

b) Data Link Layer

¢) Data Link Service

d) Data-link-service-access-point
(] 3 - -~ = - eSS
f] Data-link-service-data-unit

g) Reset

3.2 | Service conventions definitions

This [nternational Standard makes use of the following terms defined in ISO/TR 8509, as they .
apply] to the Data Link Layer:

a] Data Link Service User

b) Data Link Service Provider
c] Primitive

d) Request

¢] Indication

f) Response

g) Confirm

3.3 | Data Link Service definitions

This |International Standard makes usé of the following terms defined in ISQ 7498 and
ISO7498/Add.1, as they apply to the Pata Link Layer:

a) Data—l@nk—connection
b) Data—l}nk-connection-mode data transmission
c) Data-link-connectionless-mode data transmission

4 | Abbreviations

DL Data Link

DLEC~  Data-link-connection
DLL  DataLink Layer
DLS Data Link Service
DLSAP Data-link-service-access-point
DLSDU Data-link-service-data-unit
OSI Open Systems Interconnection
QOS Quality of Service
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5 Conventions

5.1 General conventions

This International Standard uses the descriptive conventions given in ISO/TR 8509.

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descnptlons, they do not represent a spemﬁcauon for implementation.

5.2 Parameters

Service
convey
The par
clauses
which 1

Some e

b)

In any p
associate

6 Qverview of the Data Link Service

R 8509),
arameters which indicate information available in the user/provider interaction.

meters which apply to each group of Data Link Service primitives are set.out if tables in
2to 14 and 19. Each “X” in the tables indicates that the primitive labelling the polumn in
falls may carry the parameter labelling the row in which it falls.
tries are further qualified by items in brackets. These may be

Parameter specific constraint:

=)  indicates that the value supplied in an indication or confirm primitive fis always
identical to that supplied in a previous request or.fesponse primitive issued af the peer

ervice-access- pomt

dication that some note applies to the entry:

see note X)  indicates that the referenced note contains additional 1nformat10n pertaining

the parameter and its use.

articular interface, not all parameters need be explicitly stated. Some may be implicitly
td with the DLSAP at which the primitive is issued. '

The DL} provides for the-transparent and reliable transfer of data between DLS users. | It makes

invisible
achieve

In partic

to these DLS users the way in which supporting communications resources are tilized to
this transfer. ,

hlar, the*DLS provides for the following:

a) I

hdependence of underlying Physical Layer - the DLS relieves DLS users from alllconcerns

regarding which configuration is available (e.g., point-to-point connection) or which
physical facilities are used (e.g., half-dulpex transmission).

b) Transparency of transferred information - the DLS provides for the transparent transfer of
DLS user-data. It does not restrict the content, format or coding of the information, nor
does it ever need to interpret 1ts structure or meaning.

c) Reliable transfer of data - the DLS relieves the DLS user from loss, insertion, corruption
or, if requested, misordering of data which may occur. In some cases of unrecoverable
errors in the Data Link Layer, duplication or loss of DLSDUs may occur.
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d)

e)

There
Therg

a
b
When

state which types of service it expects)to use or provide.

The IDLS provides the following features to the DLS user:

Note - Detection of duplicate or lost DLSDUs may be performed by DLS users.

Quality of Service (QOS) selection - the DLS makes available to DLS users a means to
request and to agree upon a quality of service for the transfer of data. QOS is specified by
means of QOS parameters representing characteristics such as; throughput, transit delay,
accuracy and reliability.

Addressing.- The DLS allows the DLS user to identify itself and to specify the DLSAP to
which a DLC is to be established whenever more than two DLSAPs are supported by the
DLS provider. Data link addresses have only local significance within a specific data link
configuration over a single transmission medium (point-to-point or multi-point physical
connection) or a group of parallel fransmission me - itting function).
Therefore, it is not appropriate to define a global addressing structure.

Note - The DLS is required to differentiate between the individual systems that aré physi
connected to a multi-point data link and to differentiate between connections ‘when the Data Link Layer
includes a multiplexing function. For commonality with other service definitions, this|mechanism is
referred to as addressing and the objects used to differentiate between systems are referred to as
Classes and types of Data Link Service

are no distinct classes of Data Link Service defined.

are two types of DLS:
a connection-mode service (defined in section 2), and

a connectionless-mode service (defined in section 3).

making reference to this International Standard, a user or provider of Data Link Service shall

Section. 2 : Definition connection-mode service

Features-of the connection-mode Data Link Service

The means to establish a DLC with another DLS user for the purpose of|exchanging

PILCIDILL

b)

c)

LINAIIITT D, -

The establishment of an agreement between the initiating DLS user and the DLS provider
for a certain Quality of Service (QOS) associated with each DLC.

The means of transferring DLSDUs of restricted length on a DLC. The transfer of
DLSDUs is transparent, in that the boundaries of DLSDUs and the content of DLSDUs are
preserved unchanged by the DLS, and there are no constraints on the DLSDU content

imposed by the DLS.
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Note - The length of a DLSDU may be limited because of internal mechanisms employed by the Data

Link Protocol (see sub-clause 7.6.3.2 of ISO 7498).

d) The means by which the receiving DLS user may flow control the rate at which the sending

DLS user may send DLSDUs.

e) The means by which a DLC can be returned to a defined state and the activities of the two

DLS users synchronized by use of a Reset service element.

f) The unconditional, and therefore possibly destructive, release of a DLC by either of the

DLS users or by the DLS provider.

9 odel of the connection-mode Data Link Service

This Infernational Standard uses the abstract model for a layer service defified in cl

ause 4 of

ISO/TR| 8509. The model defines the interactions between the DLS users and the DLS provider
which take place at the two DLSAPs. Information is passed between the DLS user and the DLS

provider by service primitives, which may convey parameters.
9.1 DPLC endpoint connection identification

If a DIIS user needs to distinguish among several DLCs 4t the same DLSAP, the
connectjon endpoint identification mechanism shall be provided. All primitives issued

n a local
atsucha

DLSAP|within the context of a DLC would be required to‘use this mechanism to identify this DLC.

Such an|implicit identification is not described in this Intérnational Standard.

9.2 Model of a Data-link-connection

Between the two endpoints of a DLC, there exists a flow control function that relates the
of the OLS user receiving data to the ability of the other DLS user to send data. As a

behaviour
means of

specifyipg this flow control feature and-its relationship with other capabilities provided by the

connectjon-mode DLS, the queue model of a DLC, which is described in the following {
used.

lauses, is

This qugue model of a DLC is discussed only to aid in the understanding of the end-to-end service

features|perceived by DLS.users. It is not intended to serve as a substitute for a precis
description of the DLS{ nor as a complete specification of all allowable sequence
primitives. (Allowable primitive sequences are specified in clause 11, see also the note b
this modeldoes not attempt to describe all the functions or operations of DL en
to provide‘the DLS. No attempt to specify or constrain DLS implementations is 1

e, formal
5 of DLS
clow.) In
titles that
mplied

S user. In

addition

request pri ] = :

previously issued DL-DATA request primitive, by the peer DLS user) there may also be:
a) constraints applied locally on the ability to invoke primitives;

b) service procedures defining particular sequencing constraints on some primitives.

DL-RESET
nding to a
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9.2.1 Queue model concepts

The queue model represents the operation of a DLC in the abstract by a pair of queues linking the
two DLSAPs. There is one queue for each direction of information flow (see figure 2).

DLS User A DLS User B

- o - e -

i
!
/
¢

|- DL.SAP N\

Quevue fromAto B ﬂ

Queue from Bto A

PDLS Provider

Figure 2 - Queue Model of a-DLC

Each

remoying objects from the queue and the state of the queue. Objects are entered or re

the q
The p
The fi
a)
)
<)
d
The fi
1

user 1'0 add objects to a queue will be determined by the behaviour of the other

queue represents a flow control function in one direction of transfer. The abili

eue as a result of interactions at the two DLSAPs.

air of queues is considered to be available for each potential DLC.

bllowing objects may be placed in:aqueue by a DLS user (see clauses 12 to 14):
a connect object, representing-a DL-CONNECT primitive and its parameters;
a data object, représcnting a DL-DATA primitive and its pafamcters;

a reset object, representing a DL-RESET primitive and its parameters; and
a disconnect object, representing a DL-DISCONNECT primitive and its parame

bllowing-objects may be placed in a queue by the DLS-provider (see clauses 12 tg

a fesét object, representing a DL-RESET primitive and its parameters;

2)

a syn‘hr_—ti—az‘k_ﬁbje'crtstc OnNiZation 1 e9.24)and

y of a DLS
LS user in

moved from

ters.

14):

3) a disconnect object, representing a DL-DISCONNECT primitive and its parameter.

The queues are defined to have the following general properties:

i) aqueue is empty before a connect object has been entered and can be returned to this state,

with loss of its contents, by the DLS provider;
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ii) objects are entered into a queue by the sending DLS user, subject to control by the DLS

provider. Objects may also be entered by the DLS provider;

iii) objects are removed from the queue, under the control of the receiving DLS user;

iv) objects are normally removed in the same order that they were entered (however, see

9.2.3); and

v) a queue has a limited capacity, but this capacity is not necessarily either
determinable.

9.2.2 —DLC establishment

fixed or

A pair (g queues is associated with a DLC between two DLSAPs when the DLS provider receives

aDL-C

NNECT request primitive at one of the DLSAPs, and a connect object is enteref into one

of the qpeues. From the standpoint of the DLS users of the DLC, the queues remain gssociated
with the{DLC until a disconnect object representing a DL-DISCONNECT primitive is either entered

or remoyed from the queue.

DLS usgr A, who initiates a DLC establishment by entering a connect object representing a DL-

CONNECT request primitive into the queue from DLS user A to-DLS user B, is not
enter any other object, other than a disconnect object, into the queue until after the con

lowed to
ct object

representing the DL-CONNECT confirm primitive has been removed from the DLS user|B to DLS
user A queue. In the queue from DLS user B to DLS user A, objects can be entered pnly after

DL.S usgr B has entered a connect object representing a DI-CONNECT response primitivie.

The properties exhibited by the queues while the DLC exists represent the agreemen$ reached
T

among the DLS users and the DLS provider during this connection establishment
concerning QOS.

9.2.3 Data transfer

Flow cdntrol on the DLC is represented in this queue model by the management of .

ocedure

he queue

capacity], allowing objects to be-added to the queues. The addition of a object may prevent the

addition|of a further object.

Once obr')ects are in the queue, the DLS provider may manipulate pairs of adjacent objects
in deletipn. An objectmay be deleted if, and only if, the object which follows it is def:

resulting
ned to be

destruct]ve with respect to the object. If necessary, the last object on the queue will be deleted to

allow a(destructive object to be entered - they may therefore always be added to tf

Disconngct objects are defined to be destructive with respect to all other objects. Reset obj
defined to be-destructive with respect to all other objects except connect and disconnect obj

The relaki
in table 1.

Whether the DLS provider performs actions resulting in deletion or not will depend

upon the
behaviour of the DLC users and the agreed QOS for DLC. In general, if a DLS user does not
remove objects from a queue, the DLS provider shall, after some unspecified period of time,
perform all the permitted deletions.
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Table 1 - Relationships between Queue Model objects

The following
object Y is Synchron-
fined '
with define Connect Data Reset ization Discon-
respect to
the preceding Mark nect
object X..
Connect N/A w— — N/A DES
Dath N/A - DES N/A Dis
Resfet N/A — DES - D*S
Synchronization
matk N/A - DES N/A DES
Disponnect N/A N/A N/A N/A DIIES
Key: N/A :Xwill not precede Y in a valid state of a queue
- :not to be destructive nor to be able to advance ahead
DES : to be destructive to the preceding object

9.2.4] Reset

In ordgr to accurately model the reset service a synchronization mark object is reqyired. The
synchrgnization mark object exhibits the following properties:

a) |It cannot be removed from a queue by a DLS-user;

b) |A queue appears empty to a DLS-user when a synchronization mark object }s the next
object in the quene;

¢) |A synchronization mark can be destroyed by a Disconnect object (see table 1).

d) |When a Reset object is immediately preceded by a synchronization mark objegt, both the
Resetobject and the synchronization mark object are deleted from the queue.

The initiation of a reset procedure is represented in the two queues as follows:

i) initiation of a reset procedure by the DLS provider is represented by the introduction into
each queue of a reset object followed by a synchronization mark object;

ii) a reset procedure initiated by a DLS user is represented by the addition, by the DLS
provider, of a reset object into the queue from the Reset initiator to the peer DLS user and
the insertion of a reset object followed by a synchronization mark object into the other
queue. _
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Unless destroyed by a disconnect object, a synchronization mark object remains in the queue until
the next object following it in the queue is a reset object. Both the synchronization mark object and
the following reset object are then deleted by the DLS provider.

Note - Associated with the initiation of a reset procedure are restrictions on the issuance of certain other types of
primitives. These restrictions will result in restrictions on the entry of certain object types into the queue until the
reset procedure is completed (see 14.2.3).

9.2.5 DLC release

The insertion into a queue of a disconnect object, which may occur at any time, represents the
initiation of a DLC release procedure. The release procedure may be destructive with respect to
other ¢bjects in the two queues and eventually results in the emptying of the queues and the
disassociation of the queues with the DLC.

The ingertion of a disconnect object may also represent the rejection of a DL.C establishment
attemptt or the failure to complete DLC establishment. In such cases;if a conrect object
represgnting a DL-CONNECT request primitive is deleted by a disconnect object, then the
disconnect object is also deleted. The disconnect object is not deleted when it deletes any other
object, including the case where it deletes a connect object representing a DL-QONNECT
responge.

10 |Quality of connection-mode Data Link Seryvice
The terpn “Quality of Service” (QOS) refers to certain.characteristics of a DLC as observe¢d between
the cornection end-points. QOS describes aspects.of a DLC which are attributable sdlely to the
DLS provider. ' :

Once 4 DLC is established, the DLS usets at the two ends have the same knowledge and
understanding of what the QOS over the DLC is.

10.1 |Determination of QOS for- connection-mode service

QOS is described in terms of QOS parameters. These parameters give DLS users a method of
specifying their needs, and give the DLS provider a basis for protocol selection.

The Q@S parameters can)be divided into the following two types, based upon the way in which
ues are determined:

a) those QOS<parameters which may be selected on a per-connection basis during the
eqtablishment phase of a DLC. '

b) those QOS parameters which are not selected during DLC establishment but whose| values are
k her methods.

There are three QOS parameters, through put, protection and priority (as defined in 10.2.1, 10.2.5
and 10.2.6 respectively), which are of the type actually selected during DLC establishment. The
selection procedures for these parameters are described in detail in 12.2.5. Once the DLC is
established, throughout the lifetime of the DLC, the agreed QOS values are not reselected at any
point in time and their is no guarantee that the original values will be maintained. The DLS users
should also be aware that changes in QOS on a DLC are not explicitly signalled by the DLS
provider.
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The remaining QOS characteristics that are identified as parameters, but for which there is no
selection during DLC establishment, are defined in 10.2.2 through 10.2.4 respectively. The
values of these parameters for a particular DLC are determined by other methods such as, a priori
knowledge and agreement.

If selection is allowed, certain measures of QOS are requested by the sending DLS user when the
DL-CON primitive action is initiated. The requested measures (or parameter value and options) are
based on a priori knowledge by the DLS user of the service(s) available to it by the DLS provider.
Knowledge of the characteristics and type of service provided (i.e., the parameter, formats, and
options that effect the transfer of data) is made available to a DLS user through some layer
management interaction prior to (any) invocation of the DL connection-mode service. Thus, the
DLS user has explicit knowledge of the characteristics of the service it can expect to be provided
with fpreach invocation of The SeTVice.

The DLS provider may also provide information on the current QOS independently of dccess to the
service by a DLS user. This seemingly dynamic aspect of QOS determination is not alnegotiation
but prpvided with knowledge of the characteristics of the service currently outside of gny instance
of the [invocation of the service.

10.2| Definition of connection-mode QOS parameters
QOS parameters can be classified as: |
a)| parameters that express DLS performance, as shown in table 2.

Table 2 - Classification of performance QOS parameters
PERFORMANCE CRITERION
SPEED ACCURACY /[ RELIABILITY

Throughput | Residual Error Rate
Transit Delay | (corruption, duplication / loss)

Resilience

b) parameters that express other DLS characteristics, as shown in table 3.

Table '3’- QOS parameters not associated with performance

Protection

Priority

Note - Some QOS parameters are defined in terms of the issuance of DLS primitives. Reference to a DLS
primitive refers to the complete execution of that DLS primitive at the appropriate DLSAP.

10.2.1 Throughput

Throughput is defined as the total number of DLSDU bits successfully transferred by a DL-DATA
requestyDL-DATA indication primitive sequence divided by the input/output time for that sequence.

10
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Successful transfer of the bits in a transmitted DLSDU is defined to occur when the bits are

delivered to the intended receiving DLS user without error, in the proper sequence, prior
of the DLC by the receiving DLS user.

to release

The input/output time for a DL-DATA request/DL-DATA indication primitive sequence is the

greater of the two times in the following list.
a) The time between the first and the last DL-DATA request in the sequence.

b) The time between the first and the last DL-DATA indication in the sequence.

Throughput is only meaningful for a sequence of complete DI.SDUs

Throug

put is specified independently for each direction of transfer. In general, each throughput

specificption will define both the desired target value and the minimum acceptable value [(or lowest
acceptaple QOS) for a DLC. Each specification is an average rate and will be based on a

previously stated average DLSDU size.

Either the input or the output of a sequence of DLSDUs may be delayed -excessively by the DLS
users. [Occurrences of delay caused by the DLS users are excluded in calculating average

throughput values.

10.2.2( Transit delay

Transit delay is the elapsed time between DL-DATA reguest primitives and the corresposding DL-
DATA (indication primitives. Elapsed time values.are calculated only on DLSDU} that are

successfully transferred.

Successful transfer of a DLSDU for the purposes of the QOS parameters, is defined to of
the DLYDU is transferred from the sending DLS user to the intended receiving DLS us¢
error, and in the proper sequence prior to reléase of the DLC by the receiving DLS user.

rcur when
i without

For connection-mode transfer, transit delay is specified independently for each difection of

transfer.| Each specification will betbased on a previously stated average DLSDU size.

The transit delay for an individual DLSDU may be increased if the receiving DLS user
interfacg flow control. Such-occurrences are excluded in calculating transit delay values.

10.2.3| Residual Error Rate
Residual error rate is the ratio of total incorrect, lost and duplicate DLSDUs to total

transferred across the DLS boundary during a measurement period. The relationship am
quantitigs js'defined, for particular DLS user pair, as shown in figure 3.

exercises

DLSDUs
png these

11
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DLSDU DLSDUs received
sent
e e e e W w a o wwwwww ]
] i
, Lost Successfully Incorrect | Extra
+ DLSDUs |transferred DLSDUs ¢ DLSDUs
+=DL() |DLSDUs =DL(s) | =DL(e) ! =DL(x)

«tf———— Total DLSDUs transferred = DL~

DL(l)+ DL(e) + DL(x)
DL

RER =

Figure 3 - Components of Residual Error Rate

10.2. Resilience
This parameter specifies the probability of

a) @ DLS provider initiated DLC release (i.e. the issuance of a DL-DISCONNECT findication
imitive with no prior DL-DISCONNECT request-primitive); or

b) p DLS provider initiated reset (i.e., the issuance of a DL-RESET indication prinpitive with
o prior DL-RESET request primitive);

during 4 specified time interval on an established DLC.
10.2.5| Protection
Protection is the extent to which a DLS provider attempts to prevent unauthorized monitoring or

maniplation of DLS user origirfated information. Protection is specified by a minjmum and
maximym protection option within a range of three possible protection options:

a) Mo protection features;
b) [protection against passive monitoring; and
c) [protection against modification, replay, addition or deletion.

Within theé specified range, a DLS user selects a particular value during DLC establishment.

Each protection feature addresses a particular type of privacy or security threat, and each is
typically provided by a different DLS provider mechanism.

10.2.6 Priority
The specification of priority is concerned with the relationship between DLCs.

This parameter specifies the relative importance of a DLC with respect to

12
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a) the order in which DLCs are to have their QOS degraded, if necessary; and
b) the order in which DLCs are to be released to recover resources, if necessary.

Priority is specified by a minimum and a maximum within a given range. Within the
range, a DLS user selects a particular value during DLC establishment.

specified

This parameter only has meamng in the context of some management entity or structure able to

judge relative importance. The number of priority levels is limited.

11§ ¢ orimiti

11.1 Concepts used to define the connection-mode Data Link Service
The seryice definition uses the following concepts:

a) PLC that can be dynamically established or terminated between the DLS usg
purpose of exchanging data.

b)

associated with each DLC, certain measures of QOS that are agreed between
provider and the DLS users when the DLC is established.

rs for the

the DLS

¢) the DLC allows transmission of data and preserves its division into DLSDUs; the

ransmission of this data is subject to flow control.

d) the DLC can be returned to a defined state, and the activities of the two I
synchronized by the use of a Reset Serviee.

e) failure to provide the requested service may be signalled to the DLS user. There
¢lasses of failure:

) failures involving termination of the DLC;
2) failures involving loss’or duplication of user data, but without loss of DLC; ar

) failures to provide the requested QOS without loss or duplication of user data
the DLC.
11.2 Constraints' on sequence of primitives

This subclause-defines the constraints on the sequence in which the primitives defined ]
12 to 14 may-occur. The constramts determme the order in which pnmmves occur, b

LS users

are three

d

or loss of

n clauses
ut do not

fully Sp " Y . NE onsti . 0 d 0 » a ata;
ability of a DLS user or a DLS prov1der to 1ssue a pnmmvc at any parucular tlme

The connection-mode primitives and their parameters are summarized in table 4.

affect the

13
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Table 4 - Summary of data-link-connection-mode primitives and parameters

Phase Service Primitive Parameters
DLC DLC DL-CONNECT request (Called address, calling
establishment |establishment address, parameter set)

DL-CONNECT indication (Called address, calling
address, parameter set)

DL-CONNECT response (Responding address, QOS

v parameter set)
DL-CONNECT confirm (Responding address, QOS
paramieter set)
Data Transfer | Normal Data DL-DATA request (DLS user-data)
transfer
DL-DATA indication (DLS user-data)
Reset | DL-RESET request (Reason)
DL-RESET indication (Originator, reason)
DL-RESET response
DL-RESET confirm

DLCrxelease |DLCrelease DL-DISCONNECT request (Reason)
DL-DISCONNECT indication | (Originator, reason

11.2.1 Relation of (primitives at the two DLC endpoints

endpoirt. The relations of primitives of each type at one DLC endpoint to primitives af the other
DLC endpoint are defined in the appropriate subclause in clauses 12 to 15; all these relations are
summarfized in the diagrams in figure 4.

Howevcmﬁmmmmmmyﬁ the other

sequences before completion.

A primitive issuedat'one DLC endpoint will, in general, have consequences at the (:Eer DLC

14
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a) Successful DLC b) DLC establishment ¢) DLS User invoked
Establishment collision DLC Release
DL-CONNECT
request DL-CONNECT DL-CONNECT| | DL-OONNECT ) pysoonnECT
indication request - request DL-DISCONNECT

indication

- -
DL-CONNECT pL.CONNEGT I DL-CONNECT

DL"CONNECT responsg confirm wnﬁrm
confirm
d) Simultaneous DLS User @) DLS Provider invoked f) Simuitaneous DLS User and DLS
invoked-DLC Retease DLCRolease rovider invoke Release
DL-DISCONNECT DL-DISCONNECT | | DL-DISCONNECT DL-DISCONNECT
request request g
p— - ,L > request ndication
DL-DISCONNECT DL-DISCONNECT
indication indication
g) DLS User rejection of a h) DLS Provider rejection of a i) Normal
OLC establishment attempt DLC estabiishment attempt data transfes
DL-CONNECT DL-CONNECT DL-DATA
request D '("TC?.NNECT request request DL-DATA
— indication » indication
—
- DL-DISCONNECT ~ DL-DISCONNECT,
DL-DISCONNECT request indication
indication
j) DLS User invoked k) Simultaneous DLS User I) DLS Provider invoked
Reset invoked Reset Reset
DL-RESET DL-RESET DL-RESET DL-RESET DL-RESET DL-RESET
A - request request indication indication
request indication > 3 av -
- DL-RESET
DL-RESET - ’\,I — —_— —
confir response DL-RESET DL-RESET DL-RESET DL-RESET
confirm confirm response response
m) Simultaneous DLS User and
DLS Provider invoked Reset
DL-RESET DL-RESET
request indication
—=
= R —
DL-RESET DL-RESET
confirm response

Figure 4 - Summary of Data-link-connection-mode service primitive time-
sequence diagrams
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11.2.2 Sequence of primitives at one DLC endpoint

The possible overall sequences of primitives at a DLC endpoint are defined in the state transition
diagram, figure 5. In the diagram

DL-DISCONNECT
request or indication

DL-DISCONNECT
request or indication

DL-DISCONNECT

request or indication DL-DISCONNECT

request or indication

/

request or
DL-CONNECT indication
request DL-CONNECT
indication

Outgoing
Connecting
Pending
2

Incoming

Connection

Pending
3

DL-CONNEG DL-CONNECT

confirm responze
DLS DL-RESET Dat DL-RESET DLS
User confirm aa response Proyider
Initigted Reset Transfer Initiated Resot
Rending DL-RESET Rejdy DL-RESET Peijing
5 request indication

N

et

/ DL-DATA request or indication\

Figure 5 - State transition diagram for sequences of Data-link-connection-
mode service primitives at a DLC end-point

16


https://iecnorm.com/api/?name=e51cf95a4e444b2d1d642d833c8585b0

ISO/IEC 8886:1992(E)

a) The labelling of the states “DLS user initiated reset pending” (5) and “DLS provider
initiated reset pending” (6) indicate the party that started the local interaction, and does not
necessarily reflect the value of the originator parameter.

b) The “idle state” (1) reflects the absence of a DLC. It is the initial and final state of any
sequence, and once it has been re-entered, the DLC is released.

¢) The use of a state transition diagram to describe the allowable sequences of service
primitives does not impose any requirements or constraints on the internal organization of
any implementations of the service.

12 onnection establishment phase

12.1

unction

The DL establishment service primitives can be used to establish a DLC.

Simultarjeous DL-CONNECT request primitives at the two DLSAPs resolt-in one DLC as|indicated

in figurel 6.
12.2 Types of primitives and parameters
Table 5 indicates the types of primitives and the parameters.ficeded for DLC establishment.
Table § - DLC establishment and parameters
Primitive
Parameter DL-CONNECT | .DL-CONNECT | DL-CONNECT | DL-CONNECT
request indication response confirm
Called address X X(=)
(see note 2)
Calling address - X X(=)
(see note 2)
Respondjng address X X()
{see-notes1:2)
Quality of service
parameter set X X X X
Notes
1 - The need for responding address parameter is for further study
2 - This parameter may be implicitly associated with the DLSAP at which the primitive is issued.

17
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12.2.1 Addresses

The parameters which take addresses as values (see 12.2.2 to 12.2.4) all refer to DLSAP-
addresses.

Note - If the configuration allows any of these addresses to be known by the DL Entnty on an a-priori basis, then
these DLSAP address(es) need not be explicitly conveyed in the protocol.

12.2.2 Called address
The called address parameter conveys an address 1dent1fy1ng the DLSAP to which the DLC is to be

The calling address parameter conveys the address of the DLSAP from which'the DL has been
ed.

The regponding address parameter conveys the address of the DESAP to which the DLC has been

The usg of the QOS parameters selection is not reqilired when only one level of QOS is pffered by

Two QDS sub-parameters “target” and “lowest quality acceptable”, which are in the agreed range,
are pasped to the DLS provider in the(DL-CONNECT request primitive. The DLS provider will
indicat¢ to the DLS users, the “available” throughput in the DL-CONNECT confirm, and DL-
CONNECT indication. The “available” parameter shall be a value from the range bgtween the
“target’| and the “lowest quality-acceptable” (see 10.2.1).

12.2.8.2  Selectedprotection

The pazameter specifies a particular degree of protection, within the agreed range (see 10.2.5), for
the DLS$DU of any'subsequently submitted DL-DATA nequest primitive transferred on the DLC.

¢ DLSDU

of any subsequent DL-DATA request pnmmve transferred on the DLC

12.3 Sequence of primitives

The sequence of primitives in a successful DLC establishment is defined by the time-sequence
diagram in figure 6.

18
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DL-CONNECT
_fequest | DL-CONNECT DL-CONNECT
DL-CONNECT request request
indication
S e
DL-CONNECT f\J ,
response DL-CONNECT DL-CONNECT
B — N v
DL-CONNECT confirm confirm
confirm b) Initiated simultaneously by both DLS
a) Initiated by a single DLS user users ‘

Figure 6 - DLC establishment
These DILC establishment procedures may fail either due to the inability of the-DLS provider to

establish[a DLC or due to the unwillingness of the called DLS user to accept)a-DL-CONNECT
indication primitive (for these cases, see DLC release service, clauses 13.4 and 14.5).

13  Cpnnection release phase

13.1 Fuynction

The DLC|release service primitives are used to release a DLC: The release may be initiatefl by any
of the following:

a) either or both of the DLS users, to release an established DLC;

b) the DLS provider to release an established DLC; all failures to maintain a DLC are ipdicated
in this way;

c) the DLS user, to reject a DL-CONNECT indication;
d) the DLS provider, to indicate its-inability to establish a requested DLC; or

e) the DLS user which sent the DL-CONNECT request, to abandon the DLC establishment
attempt before the DLC has been made available for use by receipt of a DL-CONNECT
confirm primitive.

Initiation jof the reléase service element is permitted at any time regardless of the current phase of
the DLC{ Once'a'release service has been initiated, the DL.C will be disconnected.| A DL-
DISCONNECT request cannot be rejected. The DLS does not guarantee delivery of any DLSDU
associated with'the DLC once the release phase is entered.

13.2 Types of primitives and parameters

Table 6 indicates the types of primitives and the parameters needed for DLC release.
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13.2. Originator

The originator parameter indicates the source of the release. Its value indicates'sither the
the DL provider, or that the originator is unknown. :

13.2. Reason

The redson parameter gives information about the cause of the release. The value conve
parameter will be as follows:

a)

b)

C)

Table 6 - DLC release primitives and parameters

Primitive
DL-DISCONNECT | DL-DISCONNECT
Parameters request indication
Originator X
Reason X

“disconnection-permanent condition”,

“disconnection-transient condition”;

“connection rejection-DLSAP addresscunknown”;

“connection rejection-DLSAP unreachable/ permanent condition;
“connection rejection-DLSAP unreachable/ transient condition™;
“connection rejection-QOS not-available/ permanent condition”;
“connection rejection-QOS not available/ transient condition”; or
“reason unspecified”.

S 7 00~ OV R LR

ormation is for further Study.

hen the originator parameter indicates a DLS user initiated release, the value is on

“disconnection-normal condition”;
“disconnection-abnormal condition”;
“connection rejection-permanent condition”;

DLS user,

yed in this

hen the originator parameter indicates a DLS provider generated release, the valug is one of:

te - Addition to, or refinement of this list of values to convey more specific diagnostic and fnanagement

e of:

“connection rejection-transient condition”; or
¢ :

13 2?7,

P LI B =

nd
Tt

when the originator parameter indicates an unknown originator, the value of the Reason
parameter is “reason unspecified”. This allows the parameters to be implied when they

cannot be explicitly conveyed in the Data Link protocol.

13.3 Sequence of primitives when releasing an established DLC

The sequence of primitives depends on the origins of the release action. The sequence may be:
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a) initiated by one DLS user, with a request from that DLS user leading to an indication to the
other;

b) initiated by both DLS users, with a request from each of the DLS users;
c) initiated by the DLS provider, with an indication to each of the DLS users; or

d) initiated independently by one DLS user and the DLS provider, with a request from the
originating DLS user and an indication to the other.

The sequences of primitives in these four cases are defined by the time-sequence diagrams in
figures 7 to 10.

DL-DISQONNECT
request
—r——
DL-DISCONNECT DL-DISCONNECT DL-DISCONNECT
indication | request request
Figure 8 - Simultaneous invocation
Figure 7 - DLS User invocation by both DLS Users
DL-DISCONNECT DL-DISCONNECT DL-DISCONNECT DL-DISCONNECT
indication indication request indication
Figure (9 - DLS Provider invocation Figure 10 - Simultaneous DLS |User

and DLS Provider invocatigons:

13.4 Sequence of primitives'in a DLS user rejection of a DLC establishment
attempt

A DLS uger may reject 8 DLC establishment attempt by using a DL-DISCONNECT request. The
originato[ parameterin the DL-DISCONNECT primitives will indicate DLS user initiated release.
The sequence of events is defined in the time-sequence diagram in figure 11.

DL-CONNECT
request

DE-CONNECT
indication

DL-DISCONNECT
request

\\4—_—_
/

B
DL-DISCONNECT
indication
Figure 11 - Sequence of primitives in a DLS User rejection of a DLC
establishment attempt.
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13.5 Sequence of primitives in a DLS provider rejection of a DLC establishment
attempt

If the DLS provider is unable to establish a DLC, it indicates this to the requester by a DL-
DISCONNECT indication. The originator parameter in this primitive indicates a DLS provider
originated release. The sequence of events is defined in the time-sequence diagram in figure 12.

DL-CONNECT
request

-
DL-DISCONNECT |

indication

Figure 12 - Sequenée of primitive in DLS Provider rejectionCof a D|LC
: : establishment attempt

13.6 |Sequence of primitives in a DLS user abort of a-DLC establishment attempt

If the [DLS user, having previously sent a DL-CONNECT request and not receiyed a DL-
CONNECT confirm or DL-DISCONNECT indication;wishes to abort the DLC establishment
attemplt, the DLC user shall issue a DL-DISCONNECT request. The resulting s¢quence of
primitives is dependent upon the relative timing of the primitives involved and the tranpit delay of
the DI{S provider as defined by the time-sequence diagrams in figures 13 to 15. No information
can be fimplied by detecting which of these alternatives occur.

DL-CONNECT

DL-CONNECT = request
request

bL-DISCONNECT DL-DISCONNECT
request request

Figure 13 : Both primitives are Figure 14 - DL-DISCONNECT
destroyed in the Queue indication arrives before
‘ CONNECT response is spnt
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DL-CONNECT
request
DL-CONNECT
DL-DISCONNECT indication
request DL-CONNECT
—
response
DL-DISCONNECT
indication

Figure 15 - DL-DISCONNECT indication arrives after DL
CONNECT response is sent

14  Data transfer phase
14.1 Data transfer

14.1.1| Function

The datq transfer service primitives provide for an exchange of user data (DLSDUs),|in either
direction or in both directions simultaneously on a DLE. The DLS preserves both sequence and
the bounflaries of the DLSDUs.

and that djvisions of available data into small DLSDUs may have cost 1mphcatxons because of the impact on cost
optimizatipn mechanisms operated by the DLS provider.

Note - De: dfgners of protocols using the DLS should realizé‘that the requested QOS applies to complete DLSDUs,
14.1.2| Types of primitives and (parameter
Table 7 ipdicates the types of primitives and the parameters needed for data transfer.

Table 7 Data Transfer primitives and parameters

Primitive
DIL-DATA DL-DATA
Parameter request indication
DLS User-data ‘ X X(=)

14.1.2.1 DLS User-Data

The parameter allows the transmission of DLS user-data between DLS users, without modification
by the DLS provider. The DLS user may transmit any integral number of octets greater than zero
up to a limit determined by the DLS provider. The value of this limit is made available to the DLS
user by the use of management facilities or a priori knowledge.
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14.1.3 Sequence of primitives

The operation of the DLS in transferring DLSDUs can be modelled as a queue of unknown size
within the DLS provider (see clause 9). The ability of a DLS user to issue a DL-DATA request or
of a DLS provider to issue a DL-DATA indication depends on the behaviour of the receiving DLS
user and the resulting state of the queue.

The sequence of primitives in a successful data transfer is defined in the time-sequence diagram in

figure 16.
DL-DATA
request
DL-DATA
indication N
Figure 16 - Sequence of primitives for normal data transfer
The gbove sequence of primitives may remain uncompleted if a DL-RESET

DISC

14.2
14.2
The R

a)

b)
Invoc
DLC;

did ng
irresp

Note -
14.2

DNNECT primitive occurs.

Reset Service
1 Function
eset service may be used
by the DLS user, to resynchronize the use of the DL.C; or

by the DLS provider, to report.detected loss of data unrecoverable within the DI
pf data which does not involve loss of the DLC is reported in this way.

htion of the Reset service will unblock the flow of DLSDUs in case of conge

t invoke Reset that a Reset has occurred. The service will be completed in a

A Reset'may require a recovery procedure to be performed by the DLS users.

or a DL-

LS. All loss

stion of the

it will cause the DLS. provider to discard DLSDUs, and to notify any DLS user ¢r users that

finite time,

ective of the acceéptance of DLSDUs. Any DLSDUs not delivered to the DLS ysers before
completion of the'service will be discarded by the DLS provider.

2</, Types of primitives and parameters

Table 8 indicates the types of primitives and the parameters needed for the reset service.
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Table 8 - Reset primitives and parameters

Primitive

DL-RESET
Parameter request indication response confirm
Originator X
Reason X X

14.2.2.|1 Originator

The origihator parameter indicates the source of the Reset. Its value indicates either the DLS user,
the DLS provider, or that the originator is unknown.

14.2.2.2 Reason

The reasqn parameter gives information indicating the cause of the Reéset. The value conveyed in
this p eter will be as follows:

a) whan the originator parameter indicates a DLS provider generated Reset, the value is jone of;

1) [‘Data Link flow control congestion”; or
2) [‘Data Link error”;

Not¢ - Addition to or refinement of this list of vaiues to convey more specific diagnostic or management
infotmation is for further study.

b) 'whgn the originator parameter indicates a DLS user initiated Reset, the value [is “user
resyinchronization”; and

¢) when the originator parameter indicates an unknown originator, the value is|“reason
unspecified”. This allows-the parameters to be implied when they cannot be explicitly
conyeyed in the Data Link protocol.

14.2.3 | Sequence of primitives

The interaction between each DLS user and the DLS provider shall be either one of the following
exchanges of primitives:

a) a DL-RESET request from the DLS user, followed by a DL-RESET confirm from the DLS
pro Cr-or

b) a DL-RESET indication from the DLS provider, followed by a DL-RESET response from the
DLS user.

The DL-RESET request acts as a synchronization mark in the stream of DLSDUs that are
transmitted by the issuing DLS user; the DL-RESET indication likewise acts as synchronization
mark in the stream of DLSDUs that are received by the peer DLS user. Similarly, the DL-RESET
response acts as a synchronizing mark in the stream of DLSDUs transmitted by the responding

25


https://iecnorm.com/api/?name=e51cf95a4e444b2d1d642d833c8585b0

ISO/IEC 8886:1992(E)

DLS user, while the DL-RESET. confirmation acts as a synchronization mark in the stream of

DLSDUs that are received by the DLS user which originally issued the reset.

The resynchronization properties of the Reset Service are that

1) no DLSDU transmitted by the DLS user before the DL-RESET request or response in that
transmitted stream shall be delivered to the peer DLS user after the corresponding DL-RESET

indication or confirm in that received stream.

The DLS provider shall discard all DLSDUs, submitted before the issuing of the DL-RESET
request that have not been delivered to the peer DLS user when the DLS provider issues the

DL-RESET indication.

ilso, the DLS provider shall discard all DLSDUs submitted before the issuing|of the DL-
ESET that have not been delivered to the initiator of the DL-RESET “‘when the DLS

provider issues the DL-RESET confirm.

2) o DLSDU transmitted by a DLS user affer the synchronization mark in that fransmitted

stream shall be delivered to the other DLS user before the synchronization n]
1eceived stream.

ark in that

The cpmplete sequence of primitives depends upon the origin of the Reset actipn and the

occurrence or otherwise of conflicting origins. Thus the Reset Service may be:

i) ipvoked by one DLS user, leading to interaction{(a) with that DLS user and ints
with the peer DLS user;

[

i) ipvoked by both DLS users, leading to interaction (a) with both DLS users;
iii) invoked by the DLS provider, leading to interaction (b) with both DLS users; or

raction (b)

iv) ipvoked by one DLS user and the DLS 'provider, leading to interaction (a) with the

griginating DLS user and (b) with the peer DLS user.

The sefjuence of primitives in these four cases are defined in the time-sequence diagrams in figures

17 to 20.
DI-RESET DL-RESET DL-RESET
request « request request
DL-RESET
indication
DL-RESET DL-RESET
DL RESET - wnﬁ!m [A VUIII‘I'II 4
e =~
DL-RESET response b
confirm
Figure 17 - Sequence of primitives in Figure 18 - Sequence of primitives in

a DLS User initiated Reset Service a simultaneous DLS Users initiated

Reset Service
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DL-RESET DL-RESET DL-RESET DL-RESET

indication f\/ indication request /\J indication
~g/NCIcation | S U —_—] >
DL-RESET DL-RESET DL-RESET DL-RESET
response f\/ response confirm f\/ Jesponse
S Mwial sl L RRERY ‘———J
Figure 19 - Sequence of primitives in Figure 20 - Sequence of primitives in
a DLS Provider initiated Reset a simultaneous DLS User and DLS
vice

The abgve sequences of primitives may remain uncompleted if a DL-DISCONNECT|primitive
occurs.

Section 3: Definition of connectionless-mode service

15 Features of the connectionless-mode data link service
The DL§ provides the following features to the DLS user:

a) Ameans by which DLSDUs of limited length are delimited and transparently transmitted
from one source DLSAP to a destination DLSAP in a single DLS access, without
establishing or later releasing a DLC.

b) Asgsociated with each instance of connectionless-mode data transmission, certain mgasures of
QOS which are selected by the-sending DLS user when the connectionless-mode data
transmission is initiated.

16 Model of the connectionless-mode Data Link Service
This Infernational Standard uses the abstract model for a layer service defined in clause 4 of
ISO/TR|8509. The model defines the interactions between the DLS users and the DLS§ provider
which tgke place at'the two DLSAPs. Information is passed between the DLS user and the DLS
provider by servieg primitives, which may convey parameters.

16.1 Model of a Data-link-connectionless-mode Data transmission

A defining characteristic of dara-link-connectoniess-mode data wansmission 1S the independent
nature of each invocation of the DL-connectionless-mode service.

In practice, however, it is often possible to relate to DLS users certain characteristics of the service
for an association existing between a given pair of DLSAPs, which enhance the basic data-link-
connectionless-mode service in order to effectively correlate the choice of Network Layer protocol
type with the service provided.

Note - It is anticipated that such information is made available to the DLS user through some managemem: facility
(or set of facilities).
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Thus as a descriptive aid, the data-link-connectionless-mode service, as provided between any two
DLSAPs, can be modelled in the abstract as an association between the two DLSAPs. This

association is permanent.

Only one type of object, the unitdata object, can be handed over to the DLS provider via a DLSAP.
In figure 21, DLS user A represents the DLS user that passes objects to the DLS provider. DLS
user B represents the DLS user that accepts objects from the DLS provider.

In general, the DLS provider may perform any or all of the following actions:

" a) discard objeéts; |

b) delicate objects; and/or

¢) change the order of service requests into a different order of service indications.

DLS User A DLS User B

S

'
]
]
]
]

o () " (4 =

Association between.A and B

DLS Provider j

igure 21 - Model for a data-link connectionless-mode data transmigsion

e |

However, with respect to.a given association, some characteristics of the nature and type of
servicel, beyond those attributed to the basic DL-connectionless-mode service, may be rejated to the
DLS uger through some-management facility. The following are examples of some requirements
or congtraints that may-be assumed/observed by the DLS user:

a) opjects willnot be discarded;

b) oijects will not be duplicated; and

¢) the order of the service indications will be the same as the order of the service requests.

Where such information is made known to the DLS user prior to the invocation of the DL-
connectionless-mode service, the DLS user may make use of such knowledge to select an
appropriate Network Layer protocol.

The operations that are performed by the DLS provider for a particular DL association do not
depend on the behaviour of the DLS users. Awareness of the characteristics of the DLS provided
is part of the DLS users’ a priori knowledge of the OSI environment.
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17  Quality of connectionless-mode service

The term “Quality of Service” (QOS) refers to certain characteristics of a connectionless-mode data
transmission as observed between the DLSAPs. QOS describes aspects of a connectionless-mode
data transmission which are solely attributable to the DLS provider; it can only be properly
determined in the absence of DLS user behaviour (which is beyond the control of the DLS
provider) that specifically constrains or impedes the performance of the DLS.

Whether the view of the QOS during each instance of the use of connectionless-mode data
transmission i i i i nature of

their asgociation and the type of information concerning the nature of the service made ayailable to
the DLS user(s) by the DLS provider prior to the invocation of the service.

17.1 DPetermination of QOS for Connectionless-mode Service
no dyngmic association similar to that during a connection establishment is set up between the

parties Involved. Thus, characteristics of the service to be provided during the transfer are not
selected on a per DLC basis.

A Basid characteristic of a connectionless-mode service is that, unlike a connection—m(%é service,

Associated with each DL connectionless-mode data transmission, certain measures of QOS are
requestgd by the sending DLS user when the primitive action is initiated. The requested measures
(or pargmeter values and options), are based on a prieri knowledge by the DLS ujer of the
service(s) made available to it by the DLS provider. Knowledge of the characteristics and type of
service provided (i.e., the parameters, formats, and:options that affect the transfer of data) is made
available to a DLS user through some layer management interaction prior to (any) invocation of the
DL-conpectionless-mode service. Thus, the DLS user not only has the knowledge of the parties
with whiich it may communicate, it also has explicit knowledge of the characteristics of the service
it can expect to be provided with for each invocation of the service.

The DL provider may also provide information on the current QOS independently of acgess to the
service by the DLS user. This seemingly dynamic aspect of QOS determination is not a negotiation
but provided with knowledge of the characteristics of the service currently outside of any instance
of the invocation of the service.

17.2 Definition of connectionless-mode QOS parameters
QOS parameters can be classified as
a) parameters that express DLS performance, as shown in table 9.

Table 9 - Classification of performance QOS parameters
"PERFORMANCE CRITERION
SPEED ACCURACY/RELIABILITY

Transit Delay Residual Error Rate
(corruption, duplication/loss)
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