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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide

bodies casting a vote.

Internationgl Standard ISO/IEC 10022 was prepared by Joint Technical Com-
mittee ISO[IEC JTC 1, Information technology, Subcommittee SC,6,/ Telecom-
munication§ and information exchange between systems, in collaboration with
ITU-T. Thelidentical text is published as ITU-T RecommendationyX.211.

This second edition cancels and replaces the first editioni(ISO/IEC 10022:1990),
which has Been technically revised.

Annexes Afto C of this International Standard age\for information only.
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Introduction

This Recommendation | International Standard is one of a set of Recommendations and International Standards
produced to facilitate the interconnection of mformatlon processmg systems It is related to other Recommendations |

Internations

(see ITU-T[Rec. X 200 | ISO/IEC 7498 1) The OSI Basrc Reference Model subdrvrdes the area of standardi

interconnection into a series of layers of specification, each of manageable size.

This Recompmendation | International Standard defines the service provided by the Physical M.ayer to th
Layer at thg boundary between the Physical and Data Link Layers of the OSI Basic Referen¢e:Model. It pro
designers of Data Link Protocols a definition of the Physical Service existing to support the.Data Link Prot
the designefs of Physical Protocols a definition of the services to be made available through the action of

> Data Link
ides for the
bcol and for
he Physical

Protocol over the underlying physical media, which are external to the OSI Physical Layer. The relatiopship of the

Physical Layer with the Data Link Layer is illustrated in Figure Intro. 1.

NPTE - It is important to distinguish the specialized use of the term “Setvice” within the set of OSI Recon
International| Standards from its use elsewhere to describe the provision of a service'by some organizations (i.e. the p
service by arfj Administration as defined in Recommendations of the ITU-T).

. Uses service
Data link protocol — — Data lirk layer( ™ - ——— —— —— —— — 9
v
Physical service
A
Physical Protocol — — Physical layer @ |—————————— 4
Provides service
TIS06520-96/d01

Figure Intro. 1 —Relationship of this Recommendation | International
Standard.to.other OSI Recommendations | International Standards

ymendations |
rovision of a
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

1

PHYSICAL SERVICE DEFINITION

Scope

This Recomlnendation | International Standard defines the OSI Physical Service in terms of:

a)
b)
c)

The princip4
Physical Set
protocols.

the primitive actions and events of the Service;
the parameters associated with each primitive action and event, and the form whichthey take;

the interrelationship between, and the valid sequences of, these actions and events:.

| objective of this Recommendation | International Standard is to specify the characteristics of a
vice and thus supplement the OSI Basic Reference Model in guiding the’ development of Phy

This Reco

endation | International Standard does not specify individual implementations or products

constrain thg implementation of entities and interfaces within an information processing system.

There is no| conformance of equipment to this Recommendation |Infernational Standard. Instead, conf

achieved t
Recommen

2 N

The followir
constitute py
were valid.

ugh implementation of conforming OSI Physical protocols that fulfil the Physical Service def]
tion | International Standard.

prmative references

conceptual
sical Layer

hor does it

brmance is
ned in this

pvisions of this Recommendation | International Standard. At the time of publication, the editio
All Recommendations and Standards are subject to revision, and parties to agreements b.

ig Recommendations and International ‘Standards contain provisions which, through reference i

Recommendation | International Standard.are encouraged to investigate the possibility of applying the n

editions of t|
valid Internd
valid ITU-T

2.1

ne Recommendations and Standards listed below. Members of IEC and ISO maintain registers ¢
tional Standards. The Telecommunication Standardization Bureau of the ITU maintains a list d
Recommendations.

Identical Recommniendations | International Standards

ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Op
Interconnection — Basic Reference Model: The Basic Model.

this text,
s indicated
d on this
host recent
f currently
f currently

pn Systems

en Systems

3

X.210 (1993) | ISO/IEC 1073

Mode

‘‘‘‘‘‘ 1

1:1994, Information technology — Op
g tionof OSLserviees.

Definitions

NOTE - Terms and definitions for Data communication and Open Systems Interconnection Architecture are given in
ISO 2382-9 and ISO/IEC 2382-26.

31

Basic Reference Model definitions

This Recommendation | International Standard is based on the concepts developed in the OSI Basic Reference Model,
ITU-T Rec. X.200 | ISO/IEC 7498-1, and makes use of the following terms defined in it:

a)
b)
c)

Data circuit;
Physical connection;

Physical layer;

ITU-T Rec. X.211 (1995 E)
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d) Physical media;

e) Physical service;

~ b o} L L [ e R
I) rnysical Service access poiiu,

g) Physical service data unit.

3.2 Service convention definitions

This Recommendation | International Standard aiso makes use of the foilowing terms defined in the OSI Service
Conventions, ITU-T Rec. X.210 | ISO/IEC 10731, as they apply to the Physical Layer:

p Dlcainal Qaruine 11oare
a) riysicai SCIvite uscr,

b) Physical Service provider;

c) primitive;

d)| request;

4 Albbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:

Quality of Service
5 (onventions
5.1 General conventions

)| indication.

OfI Open Systems Interconnection

Physical
Physical Connection
Physical Layer

Dhos 1 Dent.
rnysicai r rotocol D

Physical Service
Physical Service Access Point

Physical Service Data Unit

This Recommendation | International Standard uses the descriptive conventions given in the OSI Service onventions,

ITU-T Rec

The layer

abstract degcriptions; they do not represent a specification for implementation.

5.2 Parameters

X.210 | ISO/IEE 10731.

ervice model, service primitives, and time-sequence diagrams taken from those conventions |are entirely

Service primitives, used to represent service-user/service-provider interactions (see ITU-T Rec. X.210 [ ISO/IEC 10731)
may convey parameters that indicate information available in the user/provider interaction.

The parameters which apply to each group of Physical Service primitives are set out in Table 1 to Table 4 (see clause 11
to clause 14). The tables also indicate the association of which parameters can be carried by each respective primitive.

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

a) an indication that the parameter is conditional in some way:

(C) indicates that the parameter is not present on the primitive for every connection; the parameter
definition describes the conditions under which the parameter is present or absent;

b) a parameter specific constraint:

2

(=) indicates that the value supplied in an indication primitive is always identical to that supplied in a
previous request primitive issued at the peer service access point;

ITU-T Rec. X.211 (1995 E)
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c)

an indication that some note applies to the entry:

(Note x) indicates that the referenced note contains additional information pertaining to the parameter
and its use.

In any particular interface, not all parameters need be explicitly stated. Some may be implicitly associated with the
PhSAP at which the primitive is issued.

53 PhC endpoint identification convention

If at a PhSAP there is more than one PhC and distinction among them is needed by the PhS user, PhC endpoint
identification must be provided. All primitives issued at such a PhASAP would be required to use this mechanism to
identify PhCs. Such an implicit identification is not described as a parameter of the service primitives in this Physical
Service Definition.

When the PhC traverses relays which are controlled through a separate PhC, this implicit identification meg
provide adglitionally for identification of these dependencies.

hanism must

6 (

The Physig
the way in
categorize

Dverview and general characteristics

al Service provides for the transparent transfer of data between PhS users. It makes invisible to
which supporting communication resources are utilized to achieve this transfer. Service classes
the distinctions that are visible to the PhS user.

j:e PhS users
¢ defined to

The PhS
Physical
must relate

rovides for PhCs between PhS users. Since connections cannot be established through the pr
yer but rather are configured when the service is created, the PhC, which is a logical concept,
directly to the real physical media paths provided to the Physical Layer. For this reason:

)

btocol at the
nevertheless

d) There is no distinction between connection-mode afid connectionless-mode at the Physical Layer. The

service is independent of whether the higher layers-operate in connection-mode or connectionless-mode.
Each PhC is identified within the Physical Ldyer.

A PhC can only relate to a particular PhSAP (i.e. a PhC implies a specific source PhSAP, and a specific
destination PhSAP or group of PhSAPS if a multi-endpoint connection).

The PhC mhay traverse Physical Layer relay, ‘or-intermediate systems when several physical media are used in tandem.
Such relayjing may be controlled through a‘management function exercised over a separate, but related, Ph{C, or may be
controlled [from the Network Layer, as-specified in ITU-T Rec. X.200 | ISO/IEC 7498-1, 7.5.4.2, for the inferconnection
of data circuits. The Physical Layer does not make any routing decisions. Intermediate systems may alsq be used for

mapping diifferent Physical Layer protocols associated with a PhC.

The Qualify of Service provided by the Physical Service is pre-defined, in accordance with the class of serv
may optioally be varied through management control of the configuration.

Actual dafa transmission takes place over the physical media. The mechanical, electromagnetic and

dependent|characteristics of the physical media connection are defined at the boundary (interface) between|

Layer and| the 'physical media. Definitions of these characteristics are found in other ITU-T Recomme
InternationahStandards.

ce, though it

other media
the Physical
ndations and

7 Features of the Physical Service

7.1 The Physical Service offers the following features to a PhS user

a)

PhC activation: The means to activate a PhC with another PhS user for the purpose of exchanging

PhSDUs. More than one PhC may exist between the same pair of PhS users. The PhC Activation service
is optional and need not apply for duplex or simplex transmission (i.e. sustained Data Transfer phase).

NOTE 1 - In a multiplexed realization of the Physical Layer, activation of the sublayer which

PhCs (the control for which may appear to be at the service boundary relating to a particular PhC) may

carries all the
be necessary

before activation of any of the other PhCs can occur. Such subsequent activations may provide only an activation
indication at the service boundary, and may be implicit in the management or other action which establishes the

entirety of a PhC which contains a Physical Layer relay.

ITU-T Rec. X.211 (1995 E)
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7.2

8

b)

)

d)

PhC transfer: The means of transferring PhSDUs on a PhC. A PhSDU consists of one bit or a string of
bits. PhSDUs are transferred transparently over a PhC without change to the content (within the Quality
of Service) or constraint on their data values. PhASDUs are delivered in the same order in which they are
submitted.

NOTE 2 - Use of the term “bit” is not intended to preclude the use of non-binary codes.

PhC identification: The means to identify, when necessary, individual PhCs at the PhSAPs. Note that the
parameters to identify a particular PhC within the PhSAP are implicit (see 5.3).

PhC deactivation: The means for unconditional, and therefore possible destructive, deactivation of a PhC
by either the PhS user or by the PhS provider. The PhC Deactivation service is optional and need not
apply for duplex or simplex transmission (i.e. sustained Data Transfer phase).

Other aspects of the Physical Service include

a)

b)

)

d)

e)

C

Distinctions

the Data Link Layer. These distinctions are:

9.1

a)
b)

)

d)

= i a - alternate),
or simplex (one way); either point-to-point or multi-endpoint; and either synchronous or asyn¢hronous, as
appropriate (see clause 8).

The data signalling rate on the physical media may not correspond with the PhSDU throughput|rate due to
the inclusion of Physical Layer protocol control information, multiplexing, function| encoding
mechanisms, or other transmission control functions.

PhSDU synchronization is provided by the Physical Service. This includes bit synchronization. Other
delimiting may be available, which is a variable feature.

PhC endpoint identifiers are not globally known. In the case of\multiplexing, they will bg conveyed
implicitly or explicitly via the Physical protocol.

Fault condition notifications to the PhS user, beyond conveying a PhC deactivation indication, are for
further study. Fault condition notifications may include apparent faults due solely to transmissipn errors.

asses of Physical Service

of Physical Service are necessary to identify features that relate to the requirements of the servicg as seen by

Type of transmission: synchronous.and asynchronous.

Mode of operation: duplex, half-duplex, and simplex.

NOTE 1 - While these\modes describe the operation at the Physical Layer service boundary [between the
Physical Layer and the Data\Link Layer, they do not necessarily imply the specific mode of operation of|the Physical
Layer entity and the interface between the Physical Layer and the underlying physical media. This applies to
operations associated with specific PhS provider implementations, such as collision detection and tpultiplexing,
which may map-on_to certain service primitives (for example, Activation and Deactivation) but afe otherwise
transparent to the-PhS user.

Topology:)point-to-point and multi-endpoint.
NOTE 2 - This encompasses various forms of LAN topology (ring/bus).

Constant or variable bit rate.

NOTE 3 - In a multiplexed structure, the overall aggregated bit rate will generally be constant. Hlowever, the

division of this rate between the PhCs may not be constant. Where there is a choice (implying that there are other
users of the facilities of the Physical Layer) a variable rate will normally be selected for the OSI data user. Further
clarification is given in Annex A.

Model of the Physical Service

Model of the layer service

This Recommendation | International Standard uses the abstract model for a layer service defined in the OSI Service
Conventions (see ITU-T Rec. X.210 | ISO/IEC 10731, clause 5). The model defines the interactions between the PhS
users and the PhS provider that take place at PhSAPs. Information is passed between the PhS user and the PhS provider
by service primitives, which may convey parameters. The description of the model is applicable to point-to-point PhCs
(linking two PhSAPs). The extension of the model for multi-endpoint PhCs is for further study.

ITU-T Rec. X.211 (1995 E)
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9.2 Model of a point-to-point PhC

The operation of a PhC is modelled in the abstract by a pair of bit streams linking the two PhSAPs. There is one bit
stream for each direction of transmission (see Figure 1). Each bit stream conveys Physical Protocol Data Units
(PhPDUs). Bits within each bit stream are delivered in the same order in which they were submitted.

NOTE - In the variable bit rate class of service, the bit streams may operate intermittently.

User A User B
S S
—_ / —

Bit stream R
’ Bit stream
Ph service provider
TIS06530-96/d02

Figure 1 — Simple model-of a PhC

93 Model of a relayed point-to-point PhC where the relay is controlled within the PhS Provider

The operatfon of the PhC is modelled exactly as described in 9.2 except for the interposition of the relay within the data
circuit to sypport tandem physical media (see Figure 2).

User A User B

PhL relay

Ph service provider

TISO6540-96/d03

Figure 2 - Simple model of a PhC relayed within PhS Provider

ITU-T Rec. X.211 (1995 E) 5
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9.4

Model of a relayed point-to-point PhC where the relay is controlled from the Network Layer

The operation of each of the relay-controlling PhCs can be accomplished by the Network Layer control information
being conveyed either via the same PhC (in-band signalling), or via a separate PhC (out-of-band signalling), see
Figure 3. Physical Layer relay systems do not complete the end-to-end PhC until Network Layer control actions are
completed among the Network Layer entities en route. Deactivation may be accomplished through either Network Layer
protocol or management actions.

User A User B

Layer 3 L+ ——  Routing function Layer 3

Layer 2 Layer 2
| ! |
| I I |
| | | 1

PhL relay(s)
Ph service provider
TISO6550-96/d04

M —Management functions

Figure 3 — Simplified model of a PhC relayed with control from the Network Layer

10 ality of Physical Service
The term “Quality of Service” (QOS)refers to certain characteristics of a PhC as observed between the
endpoints. QOS describes aspects of-a PhC that are attributable solely to the PhS provider; it can only

determined fin the absence of PhS.user behaviour (which is beyond the control of the PhS provider) that
constrains of impairs the performance of the Physical Service.

The PhS usgrs have knowledge of the relevant QOS of the PhC. This is true even in the case of a PhC spany
physical cirguits.

10.1 Definition of PhC QOS

connection
be properly
specifically

ing several

The Quality of Service of a PhC depends on the physical media and on the physical protocol used to provide the

Physical Service.

It may be characterized by:

a) service availability;
b) error rate;

¢) throughput;

d) transit delay;

e) protection.

6 ITU-T Rec. X.211 (1995 E)
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These characteristics are defined in 10.1.1 to 10.1.5.

10.1.1  Service availability

This is for further study.

10.1.2 Error rate

Error rate is defined as the ratio of total altered, lost, created bit information to the total bit information transferred across
the PhS boundary during a measurement period.

NOTE - The causes of bit information corruption are not listed exhaustively.

The relatiopship among these qualities is defined for a particular PhS user pair as specified in Figure 4.

Bit information received

Successfully

Lost bit information transferred bit Altered bit Extra bit information
information information

=L =S =A =X

Bit information sent

Total bit information transferred = T

>

TISO6560-96/d05
L+A+X

T

Error rate =

Figure 4 — Error rate

10.1.3 Throughput

Throughpyt isdefined as the ratio of the total number of bits successfully transferred in a sequence of PhSDUs to the
input/output time elapsed for that sequence of PhSDUs. The input/output time is the maximum value of the time for
transmitting the sequence at the originating PhC endpoint and the time of receiving this sequence at the destination PhC
endpoint. Throughput is only meaningful for a sequence of complete PhSDUs.

10.1.4 Transit delay

Transit delay is defined as the time elapsed between the submission of a PhSDU to the PhSAP and its reception at the
destination PhSAP; this value concerns only physical data units which are transferred successfully.

10.1.5 Protection

This is for further study.

ITU-T Rec. X.211 (1995 E) 7
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10.2 Determination of QOS values

QOS is described in terms of QOS parameters. These parameters are selected and determined by methods other than
Physical Service primitives, although they may be determined in some cases through layer management primitives or by
an a priori knowledge of the available configuration.

There is no guarantee that the originally agreed upon QOS values will be maintained throughout the lifetime of the PhC.

The PhS user should be aware that a change in QOS is not explicitly signalled in the Physical Service, although in some
cases it may be signalled through layer management functions.

11 Sequence of primitives

This clause d S-the-constramnts-onn : o ay occdr.
The constraints determine the order in which primitives occur, but do not fully specify when they may occur|Table 1 is
a summary ¢f the PhS primitives and their parameters, and defines the phases in which they occur (Activgtion, Data
Transfer, and Deactivation).

Table 1 - Summary of Physical Service primitives and parameters

Phase Service Primitive Parameter

PhC Activation (Note 1) PhC Activation Ph-ACTIVATE fequest (Note 2)

Ph-ACTIVATE indication

Data Transfer Data Transfer Ph-DATA request PhS - User Data

Ph-DATA indication

PhC Deactiyation (Note 1) PhC Deactivation Ph-DEACTIVATE request (Note 3)

Ph-DEACTIVATE indication

NOTES
1 The PhQ Activation and PhC Deactivation'services are optional and need not apply for duplex or simplex transmissi¢n

2 Parametprs which differentiate the constituent elements of the particular state transition sequence (see Figureq 6 to 14)
according t the class of service (see.clause 8) are not described as parameters of the PhC Activate service primitiyes in this
Physical Sefvice Definition.

3 Parametprs associated with PhC Deactivation are for further study.

11.1 Retatiomrof primitivesat the two Ph€-endpoints

A primitive issued at one PhC endpoint will, in general, have consequences at the other PhC endpoint. The relations of
primitives of each type to primitives at the other PhC endpoint are defined in the appropriate subclause in clause 12 to
clause 14; these relations are summarized in the diagrams in Figure 5. Additional sequences and relationships are for
further study.

11.2 Sequence of primitives at one PhC endpoint

NOTE - A composite state diagram, comprising all the recognized sequences of primitives at PhC endpoints, is included in
Annex C.

Specific primitive sequences that apply to individual modes of operation and topologies are shown in Figures 6 to 14
inclusive.
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PhS User Activation — Duplex, Half-Duplex, Simpiex

Ph-ACTIVATE

request Ph-ACTIVATE

(1-s20r 153) indication
(12 or 154)

PhS User Activation, mode shift — Half-duplex receive
to half-duplex send or to duplex:

Ph-ACTIVATE
request
(4>2 or 4-3)

ISO/IEC 10022 : 1996 (E)

PhS User Deactivation — Duplex, Half-Duplex, Simplex:

Ph-DEACTIVATE

request Ph-DEACTIVATE

(8-10r4-1) indication

21 (4—10r3-1)
21

PhS User Deactivation, mode shift — Half-duplex send or duplex

to half-duplex receive:

Ph-DEACTIVATE
request
(24 or 3-54)

Simyiitaneous PhS User Activation — Duplex

Ph-AQTIVATE Ph-ACTIVATE
request request
(1-2) (1-2)

PhY User Activation Collision — Half-Duplex:

PhS Provider Deactivation — Duplex, Half-Duplex, [Simplex

Ph-DEACTIVATE Ph-DEACTIVATE
indication indicatipn
(2-1, 351 0r4-1) (21,351 0r 41)

Simultaneous PhS User and PhS Providgr
Deactivation — Duplex, Half-duplex, Simplgx

Ph-DEACTIVATE
request
(2-1, 351 0r4-1)

Ph-DEACTIVATE
indication
(21, 3>10r41)

Ph-ACTIVATE Ph-ACTIVATE
request N request
(1-3) (1-3) Simultaneous PhS User Deactivation — Dupex:
Ph-DEACTIVATE
indication Ph-DEACTIVATE Ph-DEACTIVATE
(3-1) request request
PR-ACTIVATE @1 @-1)
indication
(1-4)
DataTransfer: Simultaneous PhS User Deactivation — Half Quplex:
Ph-DEACTIVATE Ph-DEACTIVATE
Ph-DATA request request
request ;’(";E:ﬁm @-10rdo1) (41 of 351)
(2-2, 3>30r4-54) (252, 353 or 4-54) Ph-DEACTIVATE Ph-DEACTIVATE
indication . .
@1 or 357) hdeation
(3—10r4-1)

TISO6570-96/d06

Note — Figures in parentheses refer to the applicable transitions between the states indicated in Figure C.1 for the related PhC

endpoint.

Figure 5 - Summary of Physical Service primitive time sequence diagrams
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10

1
INACTIVE

ACTIVE duplex

Ph-DATA
request or indication

TISO6580-96/d07

Figure 6 - State transition diagram for duplex mode with Activation/Deactivation

1
INACTIVE

ACTIVE outgoing
simplex
TISO6590-96/d08

Ph-DATA request

Figure 7 - State transition diagram for simplex mode, outgoing
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1
INACTIVE

ACTIVE incoming
simplex

Ph-DATA indication
TISO6600-96/d09

Figure 8 — State transition diagram for simplex mode, incoming

1
INACTIVE

Ph-ACTIVATE

indication
ACTIVE outgoing

half-duplex

Ph-DEACTIVATE

request or indication
Ph-DATA request

4
( ACTIVE incoming ’
half-duplex
TISO6610-96/d10

Ph-DATA indication

Figure 9 - State transition diagram for half-duplex mode
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2
ACTIVE

dupiex

TISO6620-96/d11

Ph-DATA
request
or indication

Figure 10 - State transition diagram for duplex
mode, data transfer phase only

TISO6630-96/d12

Ph-DATA
request

Figure 11 - State transitien diagram for simplex
mode, outgoing, data transfer phase only

4
ACTIVE
incoming
simplex

\\/ TISO6640-96/d13

Ph-DATA
indication

Figure 12 — State transition diagram for simplex
mode, incoming, data transfer phase only
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3
ACTIVE outgoing
half-duplex

Ph-DATA
request

ACTIVE incoming
half-duplex

Ph-DATA indication
TIS06650-96/d14

Figure 13 — State transition diagram for half-duplex
mode without inactive state

2
ACTIVE duplex

Ph-DATA request
or indication
TISO6660-96/d15

ACTIVE incoming
half-duplex

N

Ph-DATA indication

Figure 14 — State transition diagram for half-duplex/duplex mode shift
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12 PhC activation phase

12.1 Function

The PhC activation service primitives are used for activating directions of transmission. They are required for half-
duplex and are optional for duplex and simplex. The Ph-ACTIVATE request primitive requests activation of the PhC.
Each direction of transmission is activated independently for half-duplex operation, and both directions of transmission
are activated for duplex operation. For half-duplex and simplex operation, the Ph-ACTIVATE request primitive
activates the outgoing direction of transmission, and the Ph-ACTIVATE indication primitive indicates activation of the
incoming direction of transmission. During half-duplex operation, a Ph-ACTIVATE request cannot be issued by the PhS
user after receipt of the Ph-ACTIVATE indication and before the receipt of a Ph-DEACTIVATE indication primitive.

12.2 Types of primitives and parameters

The PhC actiyation service involves two primitives as shown in Table 2. The parameters in the table arefpr further
study.

Table 2 — Physical Service Activate primitives and parameters

Primitiv
Parameter ¢

Ph-ACTIVATE request Ph-ACTIVATE indication

(Note)

NOTE - See Note 2 to Table 1.

12.3 Sequence of primitives

The sequence of primitives in a successful activation of a direction of transmission is defined by the time sequence
diagram in Figure 15.

13 Ph( deactivation phase

13.1 Function

The PhC deattivation® service primitives are used for deactivating directions of transmission. They are required for
half-duplex apd.ate optional for duplex and simplex. The Ph-DEACTIVATE request primitive requests deactjvation of
the PhC. Eaclrdirection of transmission is deactivated independently for hall-uplex operation, and both directions of
transmission are deactivated for duplex operation. For half-duplex and simplex operation, the Ph-DEACTIVATE request
primitive deactivates the outgoing direction of transmission, and the Ph-DEACTIVATE indication primitive indicates
deactivation of the incoming direction of transmission. During half-duplex operation, a Ph-ACTIVATE request
primitive can be issued by a PhS user after receipt of the Ph-DEACTIVATE indication primitive.

13.2 Types of primitives and parameters

The PhC deactivation service involves two primitives as shown in Table 3.

133 Sequence of primitives

The sequence of primitives for deactivation are expressed in the time sequence diagrams in Figure 16.

14 ITU-T Rec. X.211 (1995 E)
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PhS User Activation:
Ph-ACTIVATE
request
Ph-ACTIVATE
indication
PhS User Activation, Mode shift — Half-duplex receive to half-duplex send or to duplex (without inactive state):
Ph-ACTIVATE
request
I
Simultaneous PhS User Activation — Duplex Mode:
Ph-ACTIVATE Ph-ACTIVATE
request request
/—\/
PhS User Activation Collision — Half-Duplex Mode:
Ph-ACTIVATE Ph-ACTIVATE
request /\/ request
Ph-DEACTIVATE
indication
Ph-ACTIVATE
indication
TISO6670-96/d16
Note — There is no indication to the PhS\user, who issued the Activate request, when the PhS provider
is unable to activate the direction of transmission.
Figure 15 — Sequence of primitives for Activation
Table 3 — Physical Service Deactivate primitives and parameters
Parameter Primitive
Ph-DEACTIVATE request Ph-DEACTIVATE indication

(Note)

NOTE - The need for deactivation parameters, e.g. Originator, is for further study. The Originator parameter indicates the source
of the PhC deactivation. Its value indicates whether PhS user, PhS provider, or unknown caused the action.

ITU-T Rec. X.211 (1995 E)
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PhS User Deactivation:

Ph-DEACTIVATE
request

Ph-DEACTIVATE
indication

PhS User Deactivation, Mode shift — Half-duplex send or duplex to half-duplex receive (without inactive state):

Ph-DEACTIVATE
request

PhS Provider Deactivation:

Ph-DEACTIVATE
indication Ph-DEACTIVATE
indication

Simultaneous PhS User and PhS Provider Deactivation:

Ph-DEACTIVATE
request

Ph-DEACTIVATE
indication

Simuitaneous PhS User.Deactivation — Duplex Mode:

Ph-DEACTIVATE
request Ph-DEACTIVATE
request

Simultaneous PhS User Deactivation — Half-Duplex Mode

Ph-DEACTIVATE Ph-DEACTIVATE

request request

.Ph-.DE.ACTIVATE Ph-DEACTIVATE

indication | i indication
TISO6680-96/d17

Note — The Ph-DEACTIVATE indication might not distinguish between invocation
by the remote PhS user or invocation by the PhS provider (e.g. due to a failure)

Figure 16 — Sequence of primitives for Deactivation
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14 Data transfer phase

14.1 Function

The data transfer service primitives provide for an exchange of user data called Physical Service Data Units (PhSDUs).
The Physical Service preserves the sequence of the PhSDUs.

14.2 Types of primitives and parameters
Table 4 indicates the types of primitives and the parameters needed for Data Transfer.

The User Data parameter conveys PhSDUs for transmission be

tween the PhS users. The size of the PhSDU is a PhS
provider o ize-value-

NOTE - To achieve the potential performance advantage when the variable bit rate class of service is.applitable, the PhS
user should [ensure that the Service Data Unit (PhSDU) contains valid data (ideally: only valid data).

Table 4 — Data Transfer primitives and parameters

Primitive
Parameter

Ph-DATA request Ph-DATA indicatipn

User Dat X X(=)

14.3 Sequence of primitives

The operation of the Physical Service in transferring PhSDUs can be modelled as a pair of bit streams within the PhS
provider (dee clause 9).

The Physigal Layer serves to pass a transparent bit stream (PhSDUs) continuously or intermittently. This [requires that
the Ph-DATA primitives are present,‘as necessary, throughout the Data Transfer Phase. Immediately upor receipt of a
Ph-ACTIVATE indication primitive, an incoming user data bit stream (PhSDUs) is available to the Ph$ user. Upon
issuance of a Ph-ACTIVATE request primitive, an outgoing user data bit stream (PhSDUs) is assumed to b¢ available to
the PhS uspr.

The sequepce of primitives in a successful data transfer is defined in the time sequence diagram in Figure 17.

The seque11ce of primitives in Figure 17 may remain uncompleted if a Ph-DEACTIVATE primitive occurs.

Ph-DATA
request
Ph-DATA
indication
TISO6690-96/d18

Figure 17 — Sequence of primitives in data transfer
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Annex A

Internal structure of the Physical Layer
(This annex does not form an integral part of this Recommendation | International Standard)

Al Introduction

The Physical Layer can be realized in a number of different ways. The main differences between the possible methods of
implementation can be classified according to whether multiplexing is included, and if so the form that it takes
(statistical or time division). From this premise, it is possible to divide the functionality required of the layer in such a
manner that the structure represented by each of the three multiplexing classifications can be derived from a single,
common sub-structure for the layer.

An added complication is that practical implementations of the Physical Layer commonly provide services other than
those defined by this Physical Service definition. Such services can be classified as being those for which timing
integrity is paramount (for example, conversational speech and video services). Clearly, it is desirable that the
relationship between the functions required to support such services and those required to support this Physi¢al Service
definition is made apparent to implementors. This annex shows that relationship. In so doing, the notien-of cqnvergence
sublayers within or above the Physical Layer is introduced. This notion permits convergence to specific real-time service
interface requirements from a common Physical Layer implementation, as well as convergence to diffefent media
requirements.

A2 Classifications regarding multiplexing

A.2.1 Non-multiplexed

The simples{ form for the Physical Layer is one in which there is no multiplexing. Bit, character or other sup-structure
synchronization may be provided but all such entities are aggregated to form;-for the duration of an activation| what is in
essence a coftinuous bit stream (as seen by the next higher layer).

A.2.2  Time division multiplexed

In this form,|a frame structure is defined within which individual channels (or time slots) are assigned. Synchronization
is applied to|the frame as a whole. Individual time-slots do,not Carry labels. They are not necessarily all of the|same size,
though the size will be pre-defined.

A.2.3  Statistically multiplexed

A recent innpvation is the use of a fixed length sub-structure, or “cell” within an overall frame structure. Each cell has a
header in which a routing label is carried, this' identifying individual channels. The rate of cell allocation (to|a channel)
is not necessarily constant, i.e. the proportion of the overall aggregated bit rate allocated to a channel can be changed
dynamically|according to demand. Thi$ technique is known as Asynchronous Transfer Mode (ATM).

A3 Ispchronous transmission

A characterjstic of all three ‘of the above arrangements is that isochronous transmission can be suppprted. The
application if therefore.notrestricted to OSI and may cover those for which timing integrity is an essential reqpirement.

In the first tyvo multiplexing arrangements, there is no significant difference in the service definition for the two kinds of
application. [Howeuver, in the third arrangement, specific constraints on cell allocation are imposed to ensure |ntegrity in
transmission. As“a result, different classes of service have been identified only one of which is directly relejvant to the
OSI definition. These classes are listed in Table A.1.

Table A.1 - Classes of Service in ATM

Class Timing Integrity Bit Rate
A Required Constant
B Required Variable
C Not required Variable
NOTE - In ATM, distinction between connection oriented and connectionless is also included. This is not relevant to the
definition of Physical Service.
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A3.1  PhC endpoint identification

For all three classifications, identification of a PhC is always pre-defined, either at the time of installation or by a

management mechanism requiring the use of protocol at a higher layer. This aspect is clarified in clause 9 of this service
definition.

NOTE - In ATM, priority is given to the signalling channels which may be used to convey the higher layer protocol that
defines the routing labels for all the other channels. There is always one such channel (the meta signalling channel) pre-defined at
installation.

A3.2  Convergence sublayers

If the characteristics of the service interface defined by the multiplexing characteristics of the Physical Layer do not
exactly match the characteristics requ1red by the Data Llnk Layer a convergence mechamsm is requlred For example,

segmentatjon—of th s REFa D rto—eeHs—isrneeded fransmission.
Convergerjce mechamsms w111 also be reqmred for tlme-sensmve services (for example to map PCM doded speech

OTE - The multiplex layer may support the transfer of a PhSDU consisting of an integral number of cells (formed, if

necessary, By including padding, suitably delineated, within the PhSDU).

This princjple is also apphcable to half-duplex operation within the Physical Layer. An,example converggnce protocol
for this ingtance is given in Annex B.

A3.3  Structure of the Physical Layer

See Figur¢ A.1. The term physical layer refers to the whole of the layer. The base component of the layer (which is
always prdsent) is here called base physical sublayer but in some implementations it is called the physical lgyer. The use
of the tern} physical layer with two different meanings should beespecially noted.

osl Senvices requiring
senvices timing integrity
Physical Physical
convergence convergence
sublayer sublayer
Classes of service
Muitiplex
sublayer
(if present)
Physical Base
Layer physical
sublayer
Media convergence
sublayer
(if present)
Physical media
TISO6700-96/d19

Figure A.1 - Structure of the Physical Layer
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