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Foreword

ISO (the international Organization for Standardization)yand |IEC (the
International Electrotechnical Commission) form the spécialized system
for worldwide standardization. National bodies that are'members of ISO
or [EC participate in the development of International Standards thfough
technical committees established by the respective organization t¢ deal
with -particutar fields of technical activity. 18O, 'and IEC technical|com-
mittees collaborate in fields of mutual interest. Other internationfal or-
ganizations, governmental and non-goyeriimental, 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, ISO/IEC JTC 1. Draft International-Standards -
adopted by the joint technicall\committee are circulated to nation_z;Ebod- o
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 Rprepared by Joint ‘T'eﬂclh‘nical
Committee ISO/IECUTC 1, Information technology.

Annex A of this:International Standard is for information only.
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Inttoduction

Thip International Standard is one of a set of International Standards produced to facilitate the
integrconnection of information processing systems. It is related to other standards in'the set a
defined by ISO 7498. The Reference Model (ISO 7498) subdivides the area of standardizati
for Dpen Systems Intcrconnecuon(OSI) mto a series of layers of specification; each of a

m ageable size. .

1. It provides for the des1gners of network protocols a definition of the Data Link Servic
(DLS) existing to support the network protocol and for designers of Data Link Protocols a

definition of the services to be made available through the action of the Data Link Protocol ove
underlying service. The relationship is shown in figure 1.
| ‘ Data Link
Network ____w | Nomwork Layer |~
 Protocol . Network Lay Sonice. o V

Data Link Service

Data Link v ,
Protocol - Data Link Layer:” | __ provides Data Link __4
Service

Figure 1 - Relationship of ‘this International Standard to other OSI Standar{

Thrpughout the set of OSI standards, the term “service” refers to the abstract capability provid
by gne layer of the OSI Basic Reference Model to the layer immediately above. Thus, the Da
Link Service defined inthis document is a conceptual architectural service, in-dependent of
admyinistrative divisions:

n

T the

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

Section 1 : General

%

.
4
d

The
con
deve

Thig
cony
syst

The

conformance is achieved through implementation of conforming Data Link Protocols that fulf]

Dat3

2
The

provisions of this Interndtional Standard.

Att
and

possibility of applying the most recent editions of the standards listed below. Members of IEC

ISO
ISO

Scope
International Standard defines the OSI Data Link Service in terms of
n) the primitive actions and events of the service;

b) the parameters associated with each primitive action and event, and: the form which
take; and

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

ceptual Data Link Service and thus, supplement the Basic Reference Model in guidin
tlopment of Data Link protocols.

train the implementation of Data Link entities and interfaces within an 1nformat10n proce
em.

re is no conformance of equipment to this Data Link Service Definition Standard. Ing

 Link Service defined in this International Standard.

Normative references
following standards éontain provisions which, through reference in this text, cons
1e time of publication, the editions indicated were valid. All standards are subject to rev
parties to agreements based on this International Standard are encouraged to investiga
maintaintregisters of currently valid International Standards.

7498:1984, Information processing systems - Open Systems Interconnection - Basic

they

principle objective of this International Standard is tosspecify the characteristics of a

g the

International Standard does not specify individual-implementation or products, nor dpes it

ssing

tead,
11 the

titute

sion,
e the
and

Refdrence 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).
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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

e) Data-link-service-access-point-address
f) Data-link-service-data-unit

g) Reset

3.2 Service conventions definitions

his International 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

e) Indication

f) Response

g) Confirm

3.3 Data Link Service definitions

his International Standard makes use of the following terms defined in ISO 7498 and
$0O7498/Add.1, as they apply to the Data Link Layer:

3

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

4| = Abbreviations

DL Data Link

DLC/~ Data-link-connection

DLL  DataLink Layer

DLS Data Link Service

DLSAP Data-link-service-access-point
L DLSDU Data-link-service-data-unit

OSI Open Systems Interconnection

QOS Quality of Service
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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

Seryice primitives, used to represent service user/service provider interactions (ISO/TR"'$509),

con

Thel parameters which apply to each group of Data Link Service primitives are sef-out in tal
ses 12 to 14 and 19. Each “X” in the tables indicates that the primitive labélling the column in
whith it falls may carry the parameter labelling the row in which it falls.

clay

Sompe entries are further qualified by items in brackets. These may be

vey parameters which indicate information available in the user/provider interaction:

n) A Parameter specific constraint:
(=)  indicates that the value supplied in an indication or confirm primitive is al
identical to that supplied in a previous request or response primitive issued at the
service-access-point.

b) Indication that some note applies to the entry:

to the parameter and its use.

les in

ways
peer

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

In ahy particular interface, not all parameters need be explicitly stated. Some may be 1mp]11c1tly

assdciated with the DLSAP at which the primitive is issued.

The(DLS provides for the transparent and reliable transfer of data between DLS users. It
invigible to these DLS-users the way in which supporting communications resources are utili
achipve this transfer.

In particular, the DLS provides for the following:

Overview of the Data Link Service

9 Independence of underlying Physical Layer - the DLS relieves DLS users from all con

akes
d to

cerns
rhich

regardmg whlch conﬁguratlon is avaﬂable (e g pomt-to—pomt connection) or v

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.

¢) Reliable transfer of data - the DLS relieves the DLS user from loss, insertion, corru

ption

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)

7

a)

b)

{2}

—

There are no distinct classes of Data Link Service defined.

There are two types of DLS:

he DLS 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
P srovider—Datatink-addresses-have-only-Joeal-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 transmission media (multi-link or splitting’fynction).
Therefore, it is not appropriate to define a global addressing structure.

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

Note - The DLS is required to differentiate between the individual systems that are physically o]‘logically
referred to as addressing and the objects used to differentiate between systems aré referred to as addr

SSES.

Classes and types of Data Link Service

a connection-mode service (defined in seetion 2), and

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

When making reference to this International Standard, a user or provider of Data Link Service shall
fate which types of service it expects to use or provide.

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
DLSDUs. ‘

b)

c)

The establishment of an agreement between the initaung DLS user and the DES 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

3
UVIULL.,

9 Model of the connection-mode Data Link Service

Thif International Standard uses the abstract model for a layer service definéd in claus¢ 4 of
ISQ/TR 8509. The model defines the interactions between the DLS users and the DLS provider

whifch take place at the two DLSAPs. Information is passed between the‘DLS user and the
proyider by service primitives, which may convey parameters.

9.1 DLC endpoint connection identification

If a DLS user needs to distinguish among several DLCscaf the same DLSAP, then a

DLS

local

conhection endpoint identification mechanism shall be provided. All primitives issued at such a
DLS$AP 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 International Standard.

9. Model of a Data-link-connection

Between the two endpoints of a DLC, there exists a flow control function that relates the behd
of the DLS user receiving data to the ability of the other DLS user to send data. As a mez
spe¢ifying this flow control feature and-its relationship with other capabilities provided b

viour
ins of
y the

connection-mode DLS, the queue model of a DLC, which is described in the following clauges, is

Thi§ queue model of a DLC is discussed only to aid in the understanding of the end-to-end s¢
featjires perceived by DLS users. It is not intended to serve as a substitute for a precise, ¢
des¢ription of the DLS; nor as a complete specification of all allowable sequences of

rvice
brmal
DLS

primitives. (Allowableprimitive sequences are specified in clause 11, see also the note below
addftion, this model‘does not attempt to describe all the functions or operations of DL entitl

y.) In
s that

are psed to provide the DLS. No attempt to specify or constrain DLS implementations is impljed

Notd - The internal mechanisms which support the operation of the DLS are not visible to the DLS user. In

addition to_the interactions between service primitives described by this model (e.g., the issue of a DL-

SET

request primitive at a DLSAP may prevent the receipt of a DL-DATA indication primitive, correspondirlg to a

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.
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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

i
!
/
¢

wln = @ -

rﬂ“‘“ DLSAP ‘ DLSAH N\

i

Quevue fromAto B

Queue from Bto A

| % DLS Provider ) : .

Figure 2 - Queue Model of a DLC

Each queue represents a flow control function in one direction of transfer. The ability of a DLS
er to add objects to a queue will be determined by the behaviour of the other DLS| user in
moving objects from the queue and the state of the queue. Objects are entered or removed from
e queue as a result of interactions at the two DLSAPs.

=

-~

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

The following objects may be placed in-alqueue by a DLS user (see clauses 12 to 14):

a) a connect object, representing.a DL-CONNECT primitive and its parameters;

b) adata object, représcnting a DL-DATA primitive and its pafamcters;

c) a reset object, représenting a DL-RESET primitive and its parameters; and

d) a disconnect'object, representing a DL-DISCONNECT primitive and its parameters

he following objects may be placed in a queue by the DLS-provider (see clauses 12 to 14)

3

1) afeset object, representing a DL-RESET primitive and its parameters;

2). ‘a synchronization mark object (see 9.2.4); and

3) a disconnect object, representing a DL-DISCONNECT primitive and 1ts 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
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;

DLS

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 fixed or

determinable.

9. 2|. 2 DLC establishment

A phir of queues is associated with a DLC between two DLSAPs when the DLS provider re¢

eives

of the queues. From the standpoint of the DLS users of the DLC, the queuesTemain assogiated

with the DLC until a disconnect object representing a DL-DISCONNECT primitive is either e
or r¢gmoved from the queue. ,

CONNECT request primitive into the queue from DLS user A to-PLS user B, is not allo
entdr any other object, other than a disconnect object, into the queue until after the connect
representing the DL-CONNECT confirm primitive has beenremoved from the DLS user B to
uset A queue. In the queue from DLS user B 1o DLS user' A, objects can be entered only
DLS$ user B has entered a connect object representing a DE*CONNECT response primitive.

a DL-CONNECT request primitive at one of the DLSAPs, and a connect object is-entered ir%o one

DLS user A, who initiates a DLC establishment by entering a connet object representing ‘{ DL-

tered

ed to
bject
DLS
after

The| properties exhibited by the queues while the-DLC exists represent the agreements reached
amgng the DLS users and the DLS provider during this connection establishment procgdure

con¢erning QOS.
9.2.3 Data transfer

Flow control on the DLC is represénted in this queue model by the management of the queue

tion of a further object.

ctive with respectto the object. If necessary, the last object on the queue will be dele

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

objects are in the queue, the DLS provider may manipulate pairs of adjacent objects, resplting

to be
ted to

allow a destructive,object to be entered - they may therefore always be added to the gueue.
Dis¢onnect objects are defined to be destructive with respect to all other objects. Reset objects are

defihed to be-destructive with respect to all other objects except connect and disconnect object

The|relationships between objects which may be manipulated in the above fashion are summz
in table. 1.

8.

irized

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
perform all the permitted deletions.

time,
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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 NA — NAA PES—
Data N/A - DES . N/A DES
Reset N/A — DES - DES
Synchronization
mark N/A - DES N/A DES
Disconnect N/A N/A N/A N/A DES

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.

In

Th

p.4  Reset

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

object in the queue;
¢) A synchronization mark can be destroyed by a Disconnect object (see table 1).

d) When a_Réset object is immediately preceded by a synchronization mark object, b
Reset object and the synchronization mark object are deleted from the queue.

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

order to accurately model the reset service a synchronization mark object is required.
synchronization mark object exhibits the following properties:

The

b) A queue appears empty to a DLS-user when a synchronization mark object is the next

pth the

each qeu of areset ot 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

other objects in the two queues and eventually results in the emptying of the queues dnd the
disassociation of the queues with the DLC.

The insertion of a disconnect object may also represent the rejection of a WEC establishment
attempt or the failure to complete DLC establishment. In such cases, if a connect |object
regresenting 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-CONNECT
response.

100 Quality of connection-mode Data Link Service

The term “Quality of Service” (QOS) refers to certain characteristics of a DLC as observed be¢tween
thg connection end-points. QOS describes aspectsof’a DLC which are attributable solely|to the
DLS provider. ' :

Oncce a DLC is established, the DLS users' at the two ends have the same knowledge and
undlerstanding of what the QOS over the DLC is.

10.1 Determination of QOS for connection-mode service

QAOS 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 QOS parameters can be divided into the following two types, based upon the way in which
thejr values are determined:

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

t=]

o

) those. QOS parameters which are not selected during DLC establishment but whose valyes are
known by other 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
starn 1OR_ DO 1nuo 1000 he 1) ~aynnect: an.maode arviee us,the

DLS user has explicit knowledge of the characteristics of the service it can expect to be provided

DLS provider may also provide information on the current QOS independentlyof acceqs to the
ice by a DLS user. This seemingly dynamic aspect of QOS determination‘is not a negptiation
t provided with knowledge of the characteristics of the service currently outside of any instance
off the invocation of the service.

10.2 Definition of connection-mode QOS parameters
QS 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

e t0 a DLS

Note Some QOS para ers are de i ance imi
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 to release
of the DLC by the receiving DLS user.

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.

Thr

Thr
spe
acc
prey

Eith
use

10.

b) The time between the first and the last DL-DATA indication in the sequence.
pughput is only meaningful for a sequence of complete DLSDUs.

pughput is specified independently for each direction of transfer. In general, each thro
rification will define both the desired target value and the minimum acceptable value (or
eptable QOS) for a DLC. Each specification is an average rate and will be based
riously stated average DLSDU size.

er the input or the output of a sequence of DLSDUs may be delayed excessively by the

2.2 Transit delay

Tr

DATA indication primitives.
suc¢essfully transferred.

Sucgessful transfer of a DLSDU for the purposes of the QOS parameters, is defined to occur
the DLSDU is transferred from the sending DLS user to the intended receiving DLS user wi

1T

For

trangfer. Each specification will be based on a previously stated average DLSDU size.

The

intefface flow control. Such.dccurrences are excluded in calculating transit delay values.

10.

Res
tran

quantities is-defined, for particular DLS user pair, as shown in figure 3.

, and in the proper sequence prior to release of the DLC by the receiving DLS user.

connection-mode transfer, transit delay is specified independently for each directi
transit delay for an individual DLSDU may be increased if the receiving DLS user exe;
2.3 Residual ‘Error Rate

dual error rate-is the ratio of total incorrect, lost and duplicate DLSDUs to total DL
sferred acrass the DLS boundary during a measurement period. The relationship among

DLS

rs. Occurrences of delay caused by the DLS users are excluded in calculating average
thrqughput values.

sit delay is the elapsed time between DL-DATA requést primitives and the corresponding DL-
Elapsed time values.are calculated only on DLSDUs that are

when
thout

on of

rcises

s DU's
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)

L NG

PR I R R R L I 2

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

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

RER =

Figure 3 - Components of Residual Error Rate

10/2.4 Resilience
This parameter specifies the probability of

a) aDLS provider initiated DLC release (i.e. the issuance of a DL-DISCONNECT indigation
primitive with no prior DL-DISCONNECT request primitive); or

b) a DLS provider initiated reset (i.e., the issuance of a DL-RESET indication primitivg with
no prior DL-RESET request primitive);

duriing a specified time interval on an established DLC.
10/2.5  Protection
Pr;lt\ection is the extent to which a(DLS provider attempts to prevent unauthorized monitoring or

mahipulation of DLS user originated information. Protection is specified by a minimum and
makimum protection option within a range of three possible protection options:

a) no protection features;
b) protection against passive monitoring; and
c) protectionagainst modification, replay, addition or deletion.

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

Eag¢lCprotection feature addresses a particular type of privacy or security threat, and GPCh is

Aot on
typ CITATIESITES

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

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
11
The

11.

This
12 ¢

@)

b)

C)

d)

Sequence of primitives
1 Concepts used to define the connection-mode Data Link Service

service definition uses the following concepts:
purpose of exchanging data.
provider and the DLS users when the DLC is established;
transmission of this data is subject to flow control.

synchronized by the use of a Reset Service:

e) failure to provide the requested service may be signalled to the DLS user. There are

classes of failure:
1) failures involving termination of the DLC;

2) failures involving l6ss or duplication of user data, but without loss of DLC; and

the DLC.

2 Constraints on sequence of primitives

fully

ab111ty of'a DLS user or a DLS provider to issue a primitive at any particular time.

DLC that can be dynamically established or terminated between the DLS users f
associated with each DLC, certain measures of QOS that are agreed between the
the DLC allows transmission of data and preserves its division into DLSDU

the DLC can be returned to a defined state, and the activities of the two DLS

or the

DLS

;. the

users

three

3) failures to provide the requested QOS without loss or duplication of user data or lpss of

subclause 'defines the constraints on the sequence in which the primitives defined in clauses
p 14 may“occur. The constraints determine the order in which primitives occur, but do not
r specify when they may occur. Other constraints, such as flow control of data, will affeft the

The

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

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)
DE-CONNECT-indication—— :
address, parameter s€t)
DL-CONNECT response (Responding address, QOS
parameter set)
DL-CONNECT confirm (Responding address, QOS
paramnieter 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
DLCrelease |DLCrelease DL:DISCONNECT request (Reason)
DL-DISCONNECT indication | (Originator, reason)
11J2.1 Relation of primitives at the two DLC endpoints
A primitive issued ‘av one DLC endpoint will, in general, have consequences at the other DLC
endpoint. The relations of primitives of each type at one DLC endpoint to primitives at the|other
DL{ endpointare defined in the appropriate subclause in clauses 12 to 15; all these relatiops are
summarized‘in the diagrams in figure 4.

However, a DL-DISCONNECT request or 1ndlcat10n primitive may terminate any of the|other
sequences before completion.

14
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a) Successful DLC

Establishment
DL-CONNECT

request

indication

DL-CONNECT

- response
confirm

DL-CONNECT DL-CONNECT

DL-CONNECT pp. CONNECT

b) DLC establishment
collision

request request

-

confirm

DL-CONNECT

I’\’I DL-CONNECT
confirm

ISO/IEC 8886:1992(E)

¢) DLS User invoked
DL.C Release

DL-DISCONNECT
request

DL-DISCONNECT
indication

d) Simultaneous DLS User
invoked DLC Release

@) DLS Provider invoked

f) Simultaneous DLS Usef and DLS

DLC Release Provider invoked DLC ‘Release
DL-DISCONNECT DL-DISCONNECT DL-DISCONNECT DL-BISCONNECT
request request - 2 request indica_tio»n

DL-DISCONNECT DL-DISCONNECT
indication indication
g) DLS User rejection of a h) DLS Provider rejection of a i) Normal
DLC establishment attempt DLC estabiishment attempt data transfer
DL-CONNECT DL-CONNECT DL-DATA
reqyest DL-CONNECT request request DL-DATA
indication indicatic
DL-DISCONNECT ~ DL-DISCONNECT
DL-DISCONNECT request indication
indicgtion
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
lequest DL-RESET request request indication indication
9 indication ’\/
N DL-RESET - > )
Lo response DL-RESET ,\’I 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
-

DL-RESET]|

DL-RESET

contirm response

Figure 4 - Summary of Data-link-connection-mode service prlmmve 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 DL-DISCONNECT
request or indication

request or indication
-

woiscomneer /> eI \

request or indication daidhbtdd

request or indication

request or
DL-CONNECT indication
request DL-CONNECT:.
indication

Outgoing
Connecting
Pending
2

Incoming
Connection
Pending
3

DL-CONNEC

gl DL-CONNECT
response
DLS DL-RESET Dat DL-RESET DLS
User confirm aa response Provider
Initiated Reset Transter Initiated Redot
Pending DL-RESET Rejdy DL-RESET Pending
5 request indication 6

e

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
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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.

Connection establishment phase

Function

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

Simpltaneous DL-CONNECT request primitives at the two DLSAPs resaltin one DLC as indicated

in figure 6.
12.2 Types of primitives and parameters
Table 5 indicates the types of primitives and the parameters.needed for DLC establishment.
Table § - DLC establishment ‘and parameters
Primitive
Parameter DL-CONNECT |, DL-CONNECT | DL-CONNECT | DL-CONNECT
request indication response confirm
Callg¢d address X X(=)
(see note 2)
Calling address - X X(=)
(see note 2)
Responding-address X X(=)
(see notes 1,2)
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

est

12{

re

12}

Th
est

12{

the)

12{

Tw
are

indicate to the DLS users, the “available” throughput in the DL-CONNECT confirm, an

CQ
¢ ‘ta.]

12

Th¢ parameter specifies a particular degree of protection, within the agreed range (see 10.2.5

the
12

Tht called address parameter conveys an address 1dent1fy1ng the DLSAP to which the DLC)j

Tl:;:lcalling address parameter conveys the address of the DLSAP from which-the DLC ha

The use of the QOS parameters selection is not reqilired when only one level of QOS is offe

blished.
2.3 Calling address

ested.
2.4 Responding address

responding address parameter conveys the address of the DLSAP to which the DLC haj
blished.

2.5 Quality of Service parameter set

DLS provider.
2.5.1  Throughput

0 QOS sub-parameters “target” and. ‘/lowest quality acceptable”, which are in the agreed
passed to the DLS provider in theML-CONNECT request primitive. The DLS provid

NNECT indication. The “available” parameter shall be a value from the range betwe
rget” and the “lowest qualityacceptable” (see 10.2.1).

12.5.2  Selected- protection

DLSDU of any subsequently submitted DL-DATA request primitive transferred on the DI
2.5.3 ~ Selected priority |

The

of any subsequent DL-DATA request primitive transferred on the DLC.

parameter specifies a particular priority, within the agreed range (see 10.2.6), for the D]

5 to be

5 been

5 been

red by

range,
T will

DL-
en the

), for
JC'

L.SDU

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
Thesg DLC establishment procedures may fail either due to the inability of the DLLS provider to

cstabﬁish 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 | Connection release phase
13.:1> Function

The IDLC release service primitives are used to release a DLC." The release may be initiated by|any
of thg 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 indicated
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 establishrhent
attempt before the DLC has been made available for use by receipt of a DL-CONNECT
confirm primitive.

Initialion of the reléas€ service element is permitted at any time regardless of the current phase of
the DLC. Once'd release service has been initiated, the DL.C will be disconnected. A DL-
DISOONNECT, request cannot be rejected. The DLS does not guarantee delivery of any DLYDU
assocjated 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.

19
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Table 6 - DLC release primitives and parameters

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

13[2.1 Originator

the{DLS provider, or that the originator is unknown.

13L.2.2 Reason

The reason parameter gives information about the cause of the release. The value conveyed

parameter will be as follows:

8) “reason unspecified”.

¢) when the origin

parameter is “reason unspecified”.

1) “disconnection-permanent condition”;

2) “disconnection-transient condition”;

3) “connection rejection-DLSAP address:unknown™;
4) “connection rejection-DLSAP unreachable/ permanent condition;
5) “connection rejection-DLSAP unreachable/ transient condition™;
6) “connection rejection-QOS notjavailable/ permanent condition”;
7) “connection rejection-QOS 1ot available/ transient condition™; or

1) “disconfection-normal condition”;

2) “disconnection-abnormal condition”;

3) “conhection rejection-permanent condition”;
4)_“connection rejection-transient condition”; or
5) \“reason unspecified”; and

The originator parameter indicates the source of the release. Its value indicates either the DL

H) when the originator parameter indicates a DLS user initiated release, the value is one of

cannot be explicitly conveyed in the Data Link protocol.

13.3 Sequence of primitives when releasing an established DLC

S user,

in this

a) when the originator parameter indicates a DLS provider generated release, the value is gne of:

Note - Addition to, or refinement of this list of values to convey more specific diagnostic and management
information is for further study. ‘

Neason

This allows the parametcrs’ to be implied when they

The sequence of primitives depends on the origins of the release action. The sequence may be:

20
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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 €S efi y the time-Sequence diagrams in
figures 7 to 10.

DL-DISCONNECT
reqpest

DL-DISCONNECT DL-DISCONNECT
indication . request

DL-DISCONNECT
request

Figure 8 - Simultaneous invocation

Kigure 7 - DLS User invocation by both DLS Users
DL-DISCONNECT DL-DISCONNECT DL-DISCONNECT /\/ DL-DISCONNELT
indication indication request indication
Figure 9 - DLS Provider invocation Figure 10 - Simultaneous DLS Usér

and DLS Provider invocations:

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

A DLS user may reject@DLC establishment attempt by using a DL-DISCONNECT request. | The
originator parameter in,the DL-DISCONNECT primitives will indicate DLS user initiated rel¢ase.
The gequence of events is defined in the time-sequence diagram in figure 11.

DL-CONNECT
request

DL-CONNECT

indication
-
e
/ DL-DISCONNECT
o] request
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 l
indication

Figure 12 - Sequenée of primitive in DLS Provider rejection’of a DLC
: : 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 received |a DL-
CONNECT confirm or DL-DISCONNECT indication; wishes to abort the DLC establighment
attempt, the DLC user shall issue a DL-DISCONNECT request. The resulting sequence of
pleitiVGS is dependent upon the relative timing of‘the primitives involved and the transit delay of
th¢ DLS provider as defined by the time-sequence diagrams in figures 13 to 15. No information
can be implied by detecting which of these alternatives occur.

, DL-CONNECT
DL-CONNECT request
request

DL-DISCONNECT]

DL-DISCONNECT)
request

DL-CONNEC]T
—_— indication
\ ————

request
R
DL-DISCONNECT
indication
Figure 13/~ 'Both primitives are Figure 14 - DL-DISCONNECT
destroyed in the Queue indication arrives before DL-

CONNECT response is sent
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14

14.1 Data transfer
14.1.1 Function

The |data transfer service primitives provide for an exchange of user data (DLSDUs), in

direg

the hBoundaries of the DLSDUS.

Note |- Designers of protocols using the DLS should realize that the requested QOS applies to complete DL

and

optinmization mechanisms operated by the DLS provider.
14.1.2 Types of primitives and (parameter

Table 7 indicates the types of primitives and the parameters needed for data transfer.

14.1.

DL-CONNECT
request

DL-CONNECT
DL-DISCONNECT indication
fequest DL-CONNECT
—

response

e
DL-DISCONNECT
irdication

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

Data transfer phase

tion or in both directions simultaneously on a DLC.; The DLS preserves both sequenc

at divisions of available data into small DLSDUg.may have cost 1mphcatxons because of the impact o

Table 7--Data Transfer primitives and parameters

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

ither
and

DUs,
N COSt

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.

DEDATA
request

DL-DATA

indication N

Figure 16 - Sequence of primitives for normal data’ transfer

The above sequence of primitives may remain uncompleted if a DL-RESET or|a DL-
DISCONNECT primitive occurs.

14.2 Reset Service
14.2.1 Function
The Reset service may be used

a) by the DLS user, to resynchronize.the use of the DL.C; or

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

Irfvocation of the Reset service will unblock the flow of DLSDUs in case of congestion of the
35& it will cause the DLS provider to discard DLSDUs, and to notify any DLS user or users that .
not invoke Reset that a Reset has occurred. The service will be completed in a finife time,
irfespective of the acceptance of DLSDUs. Any DLSDUs not delivered to the DLS user§ before
cgmpletion of the service will be discarded by the DLS provider.

Nﬁte - A Reset:may require a recovery procedure to be performed by the DLS users.

14.2.2<Types of primitives and parameters

Thble 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 griginator parameter indicates the source of the Reset. Its value indicates either the DLS pser,

the DLS provider, or that the originator is unknown.

14.2.2.2 Reason

The feason parameter gives information indicating the cause of the Reset. The value conveygd in

this parameter will be as follows:
a) |when the originator parameter indicates a DLS providergenerated Reset, the value is one

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

Note - Addition to or refinement of this list of values to convey more specific diagnostic or manage;
information is for further study.

b) {when the originator parameter indicates a DLS user initiated Reset, the value is
resynchronization”; and

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

14.2.3 Sequence of, primitives

The ipteraction between each DLS user and the DLS provider shall be either one of the folloy
exchgnges of primitives:

a) |a DL-RESET request from the DLS user, followed by a DL-RESET confirm from the ]
provider; or

of;

ment

lIsCr

lson
Citly

ying

DLS

b) aDL- indication from the provider, followed by a DL- Tesponse 1rom
DLS user.

the

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
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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
i iderissues the

DL-RESET indication.

Also, the DLS provider shall discard all DLSDUs submitted before the issuing of the DL-
RESET that have not been delivered to the initiator of the DL-RESET )when the DLS
provider issues the DL-RESET confirm.

P) no DLSDU transmitted by a DLS user after the synchronization mark in that tran$mitted
stream shall be delivered to the other DLS user before the synchronization mark |in that
received stream.

The complete sequence of primitives depends upon the origin of the Reset action gdnd the
occurrence or otherwise of conflicting origins. Thus the Reset,Service may be:

) invoked by one DLS user, leading to interaction (&) with that DLS user and interaction (b)
with the peer DLS user;

1) invoked by both DLS users, leading to interaction (a) with both DLS users;
1i)) invoked by the DLS provider, leadingto interaction (b) with both DLS users; or

{v) invoked by one DLS user and/the DLS 'provider, leading to interaction (a) wijth the
originating DLS user and (b) with the peer DLS user.

The sequence of primitivesk in these four cases are defined in the time-sequence diagrams in figures
17] to0 20. '

DL-RESET DL-RESET DL-RESET]
| request « request request
e | —————-’%1—————_—
DL-RESET
‘ indication
' DL-RESET DL-RESET
f————— . .
4___/\_/ DL-RESET 00 % CONMIN__ | .
DL-RESET ~ 1 response
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
DL-RESET DL-RESET DL-RESET DL-RESET
response f\/

response confirm f\/ glesponse
|t ‘———J

1a DLS Provnder lmtlated Reset a iulaneuDLS se and D
Service . Provider initiated Reset Service

Theg above sequences of primitives may remain uncompleted if a DL-DISCONNECT primitive
occrs.

Section 3: Definition of connectionless-mode service

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

a) A means 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) Associated with each instance of connectionless-mode data transmission, certain measures of
QOS which are selected by the-sending DLS user when the connectionless-modg data
transmission is initiated.

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

16.1 Moded 'of a Data-link-connectionless-mode Data transmission

A defirfing characteristic of data-link-connectionless-mode data transmission is the indepepdent
natureof 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:

) discard objeéts; |

O3

B) duplicate objects; and/or

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

DLS User A DLS User B

'
]
]
]
]

g () ‘ - (+) =\

Association between'A and B

%, DLS Provider | #

Figure 21 - Model for a-data-link connectionless-mode data transmission

Hgwever, with respect to.a given association, some characteristics of the nature and type of
sefvice, beyond those attributed to the basic DL-connectionless-mode service, may be related to the
DLS user through some management facility. The following are examples of some requirgments
or ponstraints that may-be assumed/observed by the DLS user:

o

) objects will-not be discarded;

o

) objects-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.

Whgther the view of the QUS during cach instance of the use of connectionless-mod¢ data
trarjsmission is the same to each DLS user associated with the service depends on the(nature of
their association and the type of information concerning the nature of the service made.availgble to
the DLS user(s) by the DLS provider prior to the invocation of the service.

17]1 Determination of QOS for Connectionless-mode Service

A Basic characteristic of a connectionless-mode service is that, unlike a connection-mode service,
no dynamic association similar to that during a connection establishment is set up betwegn the
ies involved. Thus, characteristics of the service to be provided during the transfer are not
selected on a per DLC basis.

which it may commumcate, it also has explicit knowledge of the characteristics of the s¢rvice

expect to be provided with for each irtvocation of the service.
The| DLS provider may also provide-information on the current QOS independently of access|to the
serviice 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 ingtance
of the invocation of the service.

17.[2 Definition of connectionless-mode QOS parameters
QOB 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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