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Foreword

ISO (the International Organization for Standardization) and IE

ISO/IEC 8208:1995(E)

(the Inter-

national Electrotechnical Commission) form the specialized systenifi
standardization. National bodies that are members of ISO or IEC€-pa

r worldwide
cipate in the

r
development of International Standards through technical committejls established

by the respective organization to deal with particular fields) of techr
ISO and IEC technical committees collaborate in fields) of mutual i
international organizations, governmental and non-gévernmental, in
ISO and IEC, also take part in the work.

In the field of information technology, ASO’ and IEC have establ

ical activity.
terest. Other
liaison with

shed a joint

technical committee, ISO/IEC JTC 1. DraftInternational Standards adopted by the

Jjoint technical committee are circulated'to national bodies for voting
as an International Standard requires approval by at least 75 % off
bodies casting a vote.

International Standard ISQ/IEC 8208 was prepared by Joint Technic3
ISO/MIECJTC 1, Information technology, Subcommittee SC 6, 7|
cations and information exchange between systems.

This third editién cancels and replaces the second edition (ISO/IEC
which has-been technically revised. It also incorporates amendn
amendment 3:1991 and technical corrigendum 1:1992.

Afinexes A and B form an integral part of this International Standarg
and D are for information only.

. Publication
the national

il Committee
elecommuni-

8208:1990),
nent 1:1990,

. Annexes C



https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

This page intentionally left blank



https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

INTERNATIONAL STANDARD o ISO/IEC

ISO/IEC 8208:1995(E)

Information technology — Data communications —
X.25 Packet Layer Protocol for Data Terminal Equipment

1 Scope

This Intefnational Standard specifies the procedures, formats and
facilities | at the Packet Layer for Data Terminal Equipment
(DTE) operating in conformance with ITU-T Recommendation
X.25. B¢th Virtual Call and Permanent Virtual Circuit modes of
operatior] are covered.

The Paclfet Layer protocol specified herein can be used in both
Open Syjtems Interconnection (OSI) and non-OSI environments.
d within the context of OSI, the Packet Layer protocol

ational Standard covers DTE operation at the Packet
hen accessing a public or private packet-switched

ITU-T

The firsq edition of this International Standard was based on the

scope. This International Standard cdmtains the ppecifications
that ITU-T Recommendation X.25 places on DTEsr In addition,
this International Standard contain$ added spe¢ifications to
facilitate interworking betweeft DTEs and to covey direct DTE-
to-DTE operation. This brodder scope has to be fecognized in
the application of this Intexnational Standard.

2 Normative references

The following ~standards and recommendatipbns contain
provisions{ which, through reference in this text, constitute
provisions of this International Standard. At [the time of
publication, the editions indicated were valid. All a£andards and

recomimendations are subject to revision, and parties to
agteements based on this International Standard encouraged
to investigate the possibility of applying the most rgcent editions
of the standards and recommendations listed below] Members of
IEC and ISO maintain registers of currently valid| International
Standards. The Telecommunication Standardizatipn Bureau of
the TTU maintains a register of currently falid ITU-T
Recommendations.

2.1 Identical Recommendations | Internatignal
Standards

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

CCITT Recommendation X.213 (1992) | ISONEC 8348 : 1993,

Information technology — Open Systems Interdonnection —
Network Service Definition

ITU-T Recommendation X.273 (1994) | ISO/IEC |11577 : 1995,
Information technology — Open Systems Interqonnection —

Network layer security protocol

CCITT Recommendation X.612 (1992) | ISOMIE] 9574 : 1992,

1984 CCITT Red Book text of Recommendation X.25. It also
contained the necessary provisions for compatibility with the
earlier 1980 CCITT Yellow Book text of Recommendation X.25.
The second edition was based on the 1988 CCITT Blue Book
text of Recommendation X.25. This third edition is based upon
the 1993 version of X.25. Retained within this third edition are
the necessary provisions for compatibility with the 1988, 1984
and 1980 versions of X.25. The differences between the first,
second and third editions of this International Standard are
summarized in annex C.

It should be noted that this International Standard and ITU-T
Recommendation X.25 as it applies to DTEs are different in

Information technology — Provision of the OSI connection-mode
network service by packet-mode terminal equipment connected to
an integrated services digital network (ISDN)

CCITT Recommendation X.613 (1992) | ISO/MEC 10588 : 1993,
Information technology — Use of X.25 Packet Layer Protocol in
conjunction with X.21/X.21bis to provide the OSI connection-
mode Network Service

CCITT Recommendation X.614 (1992) | ISOAEC 10732 : 1993,
Information technology — Use of X.25 Packet Layer Protocol to
provide the OSI connection-mode Network Service over the
telephone network
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2.2 Paired Recommendations | International
Standards equivalent in technical content

- CCITT Recommendation T.50 (1992), International Reference
Alphabet (IRA)

ISO/IEC 646 : 1991, Information technology — ISO 7-bit
coded character set for information interchange

- CCITT Recommendation X.212 (1988), Data link service
definition for open systems interconnection for CCITT
applications

© ISO/MEC

another PAD

ITU-T Recommendation X.31 (1993), Support of packet mode
terminal equipment by an ISDN

ITU-T Recommendation X.32 (1993), Interface between data
terminal equipment (DTE) and data circuit-terminating
equipment (DCE) for terminals operating in the packet mode and
accessing a packet switched public data network through a
public switched telephone network or an integrated services
digital network or a circuit switched public data network

ISO/IEC 886 : 1992,  Information  technology  —
Telecommunjcations and information exchange between
systems — PData link service definition for Open Systems
Interconnectijon

ITU-T Recohmendation X.223 (1993), Use of X.25 to provide
the OSI donnection-mode network service for ITU-T
applications

ISO/IEC 8878 : 1992,  Information  technology = —
Telecommunjcations and information exchange between
systems — Use of X.25 to provide the OSI Connection-mode
Network Service

- ITU-T Recammendation X.290 (1995), OSI conformance
testing  mdthodology and  framework for protocol
Recommendagtions for ITU-T applications — General concepts

ISO/MEC 9646-1 : 1995, Information technology — Open
Systems Intefconnection — Conformance testing methodology
and framewdrk — Part 1: General concepts

ITU-T Recgmmendation X.296 (1995), OSI conformance
testing  mdthodology and  framework for  protocol
Recommendgtions for ITU-T applications — Implementation
Conformancg Statements

ISO/TEC 9646-7 : 1995, Information technology .— Open
Systems Intefconnection — Conformance testing ‘methodology
and framework — Part 7: Implementation'Conformance
Statements

2.3 Additional references

CCITT Reconjmendation D.12 (1988), Measurement unit for
charging by vplume in the international packet-switched data
communication service

ITU-T Recothmendation, X.2 (1993), International data
transmission s¢rvices_and optional user facilities in public data
networks and ISDN

ITU-T Recomme % %

terminal equtpment (DTE) and data circuit-terminating
equipment (DCE) for terminals operating in the packet mode and
connected to public data networks by dedicated circuit

ITU-T Recommendation X.29 (1993), Procedures for the
exchange of control information and user data between a packet
assembly/disassembly (PAD) facility and a packet mode DTE or

1) To be published.

ITU-T Recommendation X.96 (1993), Call progress Sigpals in
public data networks

ITU-T Recommendation X.121 (1993), International numbering
plan for public data networks

CCITT Recommendation X.244 (1988),Procedure fpr the
exchange of protocol identification during virtudl call
establishment on packet switched public data networks

CCITT Recommendation X.610 (1992), Provision and sugport of
the OSI connection-mode network service

ISO/IEC 7776 : 1994, Information technology —
Telecommunicationscand information exchange between {ystems
— High-level data Jink control procedures — Description of the
X.25 LAPB-compatible DTE data link procedures

ISO/IEC *8881 : 1989, Information processing systems — Data
commurications — Use of the X.25 packet level protocol {n local
area.networks

ISO/IEC TR 10029 : 1989, Information technolqgy —
Telecommunications and information exchange between fystems
— Operation of an X.25 interworking unit

ISO/IEC 10039:1991, Information technology — Open $ystems
Interconnection — Local area networks — Medium |Access
Control (MAC) service definition

ISOIEC TR 13532:—D,  Information technology ——
Telecommunications and information exchange between kystems
— Protocol combinations to provide and support the OSI
network service

RFC 1166, Internet numbers, July 1990.

3 General considerations

This International Standard defines, from the viewpoipt of a
DTE, the Packet Layer, which governs the transfer of pacKets at a
DTE/DCE or DTE/DTE interface.2) On the transmitting side, the
Packet Layer in a sendmg DTE performs the basic fung¢tion of

b in the
same DTE before grvmg the mformatron to the Data Link Layer
for transmission to a DXE. On the receiving side, the Packet
Layer in a DTE performs the basic functions of receiving packets
from the Data Link Layer, checking packets for correctness,
stripping off packet headers, and formulating messages from the

2) The term “DXE” is used in those contexts where it would not matter whether a DTE or a DCE was being referred to. Therefore, this International

Standard can be viewed as defining the Packet Layer at the DTE/DXE interface.
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packetized user data and passing them to a higher layer entity in
the DTE.

This International Standard presents a description of the Packet
Layer for "Virtual Call" service and "Permanent Virtual Circuit"
service.

The following information is presented:
a) general considerations (clause 3);

b) procedures for exchanging packets across a DTE/DXE

ISO/IEC 8208 : 1995(E)

b) a negligible out-of-sequence rate; and
¢) anegligible packet-loss and duplication rate.

The Packet Layer provides the following functional capabilities
that facilitate reliable and efficient data communications:

a) multiplexing — the ability to support multiple
communications;

b) data transfer — the ability to send and receive data;

c) flow control — the ability to control the flow of data;

terface{clauses4througir HH—Clause 5apptiestothe
setup and clearing procedures for Virtual Call service,
while the other clauses apply to both Virtual Call service
and Permanent Virtual Circuit service;

c) |packet formats (clause 12);

d) |procedures for optional user facilities that may be
available on a DTE/DXE interface (clauses 13 and 14);

e) [formats for optional user facilities and registration-
facilities (clauses 15 and 16, respectively);

f) |coding of the Diagnostic Code Field (clause 17);
g) |timers and retransmission counts (clause 18);

h) |state diagrams and state tables (clauses 19 and 20,
respectively);

i) [conformance requirements (clause 21);

j) |applications of this International Standard to private
networks that connect to a packet-switched public data
network and that may also offer an X.25 interface to.a
DTE (annex A); and

k) |the PICS proforma (annex B).

To facilitate comprehension of this Internatiopal\Standard, a
number [of conventions have been adopted in the‘presentation of
the text

a) |the names of states and packets.are/in full capitals;

b) [the names of the optionaluser facilities, packet fields,
causes and diagnostics are.in initial capitals;

c) |italicized text is us€d to denote differences between
Virtual Call andyPermanent Virtual Circuit service and
between DTE/DTE and DTE/DCE interfaces (entire
clauses or{subclauses that pertain to one service or to
one interface type are not italicized; the appropriate
enyitoriment is denoted at the beginning of the clause or
stib¢lause);

d) interrupt transfer — the ability to send)fand receive a
small amount of information indépendent of the data
stream,

e) error control — the ability to.detect Packet| Layer errors;

f) reset and restart — (the ability tp reinitialize
communication paths_in the event that |[Packet Layer
errors are encountered.

A number of design-principles were used in the formulation of
the Packet Layer\procedures for DTEs spedified in this
International Stafidard:

a) conform fully to Recommendation X.25(for operation
with a packet-switched network;

b)-" minimize the differences between opefating with a
packet-switched network and operating [directly with
another DTE;

c) provide, where possible, the opportunity for recovery
from an error condition without incurring dlata loss at the
Packet Layer;

d) align the services provided by the Packet Layer with the
Network Layer services defined for (Ppen Systems
Interconnection; and

e) generally follow the organization [of text in
Recommendation X.25.

3.1 Compatibility with versions of Recommendation
X.25

The Packet Layer procedures and formats specified in this
International Standard are compatible with the 1993 version of
Recommendation X.25.

NOTE — The TOA/NPI Address Subscription Facflity along with
associated addressing procedures and formats, introducgd into the 1988
version and further elaborated in the 1993 version of Recommendation
X.25, is not included in this International Standard sincp the ITU-T has
continued its designation for further study.

d) terms not explicitly defined within this International
Standard are taken from the referenced ITU-T X-series
recommendations.

e) abbreviations are listed in Annex D.

The Packet Layer procedures in this International Standard are
based on an underlying service (for example, that provided by
ISO/IEC 7776 or, more generally, the provision of the OSI Data
Link Service defined in CCITT Rec. X.212 | ISO/IEC 8886) that
provides:

a) anegligible residual-bit-error rate;

For DTEs needing to operate with the earlier versions of
Recommendation X.25, the following restrictions apply.

3.1.1 Limitations for compatibility with X.25-1988

For DTEs needing to operate with the 1988 (Blue Book) version
of Recommendation X.25, the following 1993 capabilities are not
used:

a) expanded format of the Address Fields; for 1988
operation, only the Address Block with the A-bit = 0 is
permitted (see 12.2);
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b)

c)

d)

e

It should alsg

"ROA"

a)

Facility Fields in CALL REQUEST, INCOMING CALL,
CALL ACCEPTED, CALL CONNECTED, CLEAR
REQUEST, CLEAR INDICATION, and CLEAR
CONFIRMATION, packets with a length from 109 to
255 octets (see 12.2.2, 12.2.3.1, 12.2.4.1, 12.2.5.2 and
12.2.6.2); for 1988 operation, this field is limited to 109
octets.

the following optional user facilities

— Alternative Addressing related facilities (see 13.28);

b)

c)

© ISO/TEC

the following CCITT-specified DTE facilities

— Priority (see 14.5), and

— Protection (see 14.6);

Jor 1984 operation, the above facilities were not defined;

coding of the following CCITT-specified DTE facilities
were modified

— Calling Address Extension (see 15.3.2.1), and

for1 9jf operation, these facilities were not defined;

expanded capabilities for the following optional user
Sacilitigs
— Throughput Class Negotiation facilities (see 13.13),

andg

— Call Redirection and Call Deflection
Jacllities (see 13.25);

related

Jor 1988 operation, the Extended Throughput Class
Negotigtion Facility and the Inter-network Call

d)

3.1.3 Limitations for compatibility with X.25-1980

Catted-AddressExtensiontseet53225—
Jor 1984 operation, only BCD encoding of the)addresses
is permitted; and

the throughput class of 64 000 bit/s;-fob 1984 oppration
the largest throughput class is 48 000 bit/s.

For DTEs needing to operate with”the 1980 (Yellow |Book)

version of Recommendation ‘)'X.25,
capabilities are not used in.dddition to those cited in 3.1.2:

the following| 1984

— RPOA related facilities (see 13.23), and

— Call Redirection and Call Deflection related
Jacilities (see 13.25);

Jor 1984 operation, Call Deflection and NUI Override
were not defined and the NUI and RPOA facilities were
not  explicitly  separated into  subscription and
negotiation facilities;

Rediregtion and Deflection (ICRD) control facilities a) maximum UserData Field lengths in DATA packets of
were not defined; 2 048 and 4096 octets (see 6.2); for 1980 operatipn, the
coding|of the following CCITT-specified DTE facilities llaggie:togzz.xmum User Data Field length allowed is
(renamed "ITU-T specified DTE facilities” in the 1993 ’
version of Recommendation X.25) were modified b) Facility Fields in CALL REQUEST, INCOMING |CALL,
— Migimum Throughput Class Negotiation (see CALL ACCEPTED, and CALL CONNECTED packets
15.68.2.3); with a length from 64 to 109 octets (see 12.2.31 and
o 12.2.4.1); for 1980 operation, this field is limited to 63
Jor 1988 operation, only the basic format existed; and octets and bit 7 of the Facility Length Field shalll be set
the thrgughput classes of 128 000 bit/s and 192 000 bit/s to 0;
(in th¢ basic format) and throughput classes from c¢) cause codes with bit 8 set to one in (¢LEAR
256 00D bit/s up to, and including, 2 048 000 bit/s (in(the REQUEST/INDICATION, RESET
extend¢d format); for 1988 operation, the(Tlargest REQUEST/INDICATION, and REYTART
throughput class is 64 000 bit/s. REQUEST/INDICATION packets (see 12.2.5.1.1,
be noted that the term "RPOA" meaning tIhZi.SSl.)liéls,h:x]lldbiZS.:t. lt;)l,Z ef:,;pectxvely), for 1980 opdration,
Recognized Private Operating Agency used im 1988 and earlier ’
versions of Recbmmendation X.25 has been-replaced by the term d) nonzero Address Length and Facility Length Figlds in
meaniflg Recognized Operating ‘Agency in the 1993 CLEAR REQUEST and CLEAR INDICATION packets
version of Recommendation X.25. (see 12.2.5.2); for 1980 operation, these length fields
PN - ! shall indicate zero octets and may only be preseng when
3.1.2 Limitatigns for compatibility)with X.25-1984 the packet contains a Clear User Data Field:
For DTEs need] n.g to operate\with th.e 1984 (Red B'o.o]'() version ¢) the extended format for CLEAR CONFIRMATION
of Recommendation X.25, the following 1988 capabilities are not .
used in addition| to those Gited in 3.1.1: pac{cets (see 12.2.6.2); for 1980 operation, only the
basic format may be used;
;;Z’Z’: & qipabilities for the following optional user f) Interrupt User Data Fields in INTERRUPT gackets
containing from two to 32 octets (see 12.3.2); for 1980
— Network User Ildentification (NUI) related facilities operation, this field shall contain exactly one octet;
(see 13.21), . . lies
g) the following optional user facilities:

— On-line Facility Registration (see 13.1),
— Local Charging Prevention (see 13.20),
— Network User Identification (see 13.21),
— Charging Information (see 13.22),

— Hunt Group (see 13.24),
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h)

— Call Redirection and Call Deflection Notification
(see 13.25),

— Called Line Address Modified Notification (see
13.26), and

— Transit Delay Selection and Indication (see 13.27);
for 1980 operation, the above facilities cannot be used;

expanded capabilities for the following optional user
Sacilities:

b)

ISO/IEC 8208 : 1995(E)

NOTES

1 The situation where the "DTE" is a private network accessing
a public network DCE is covered in annex A.

2 The DCE may be a packet-switched data network operating
in accordance with Recommendation X.25 or a packet handler
capability in an ISDN operating in accordance with
Recommendation X.31.

DTE/DTE operation:

i)

3.2 En

— Closed User Groups (CUG): subscription to the
Closed User Group With Outgoing and/or Incoming
Access Facilities without a preferential CUG (see
13.14.2 and 13.14.3, respectively), use of the
extended format of the CUG Selection Facility for
indicating membership in more than 100 CUGs (see
13.14.6), and the use of the Closed User Group With
Outgoing Access (CUG/OA) Selection Facility (see
13.14.7); for 1980 operation, all CUG subscriptions
shall specify a preferential CUG, only the basic
Jormat of the CUG Selection Facility is allowed for
indicating membership in 100 or less CUGs, and the
CUG/OA Selection Facility cannot be used,

— Fast Select and Fast Select Acceptance (see 13.16
and 13.17, respectively): inclusion of a Clear User
Data Field in CLEAR REQUEST and CLEAR
INDICATION packets after call setup has been
completed; for 1980 operation, the above packets
can contain a Clear User Data Field only when sent
or received in direct response to an INCOMING
CALL or a CALL REQUEST packet, respectively,
and

— RPOA Selection (see 15.23): use of.the) extended
Jormat of the RPOA Selection Facilityjto select one
or more RPOAs, and agreement for a period of time
with the DCE to a set of RPOAS to pertain to all
CALL REQUEST packets; \for 1980 operation, a
DTE wishing to select an'RPOA can only do so in a
CALL REQUEST packet)and can only use the basic
Jormat of the RPOA_Selection Facility to select a
single RPOA; and

the CCITT-spécified DTE facilities and the associated
facility marker (see clause 14 and 15.1, respectively);
for 1980\operation, these facilities and the marker
cannotbe used.

vironments

DTE-te-DTE—operation—ever—a—leased line (data
network, ISDN or telephone network),

— DTE-to-DTE operation over-_a cjrcuit-switched
connection (circuit-switched data nefwork, circuit-
switched capability of (an“ISDN, or] the switched
telephone network).)Additional congiderations are
given in 3.4,

— DTE-to-DTE opetation over a Local [Area Network
(LAN). The'provisions of ISO/IEC 8881 apply.

NOTE"3 — The situation where a "DTE"|is a gateway on
the LAN to other networks is covered in angex A.

Differences_ between DTE/DCE and DTE/DTE |operation are

enumerated,in 3.3.

3.3 Differences in DTE/DTE and DTE/DCE operation

For'the most part, much of the Packet Layer protpcol described
berein is independent of whether the DTE is connected to a DCE
(e.g., X.25 network environment) or directly to [another DTE.
However, there are certain procedures within Refommendation
X.25 that are not mandatory of a DTE but are|required in a
DTE/DTE environment. To minimize the number|of differences
that arise when considering whether connection is fo a DCE or to
another DTE, the following procedures are alwayg required of a

DTE:
a)

b)

9]

the Address Length Fields and the Facility Length Field
shall be supplied in CALL ACCEPTED packets even if
they indicate that no address and facility information,
respectively, are present;

the Diagnostic Code Field in RESTAR[I REQUEST,
CLEAR REQUEST, and RESET REQUEST packets
shall be supplied even if it indicates "INo Additional
Information” (that is, although specific diagnostics are
defined for particular error situations, a DTE may use
more general codes as discussed in note 1 pf table 25);

a DATA packet whose User Data Field i§ less than the
maximum allowed and which has its D-bft set to 0 and

The DTE aspects of the Packet Layer protocol set forth in this

International Standard are applicable

to a number of

environments including:

a)

DTE/DCE operation:
— DTE access to a DCE via a dedicated path,

— DTE access to a DCE via a circuit-switched
connection (circuit-switched data network, circuit-
switched capability of an Integrated Services Digital
Network (ISDN), or the switched telephone
network). Additional considerations are given in
34.

d)

M-bit set to 1 shall not be transmitted; and

upon notification that the Data Link Layer has
completed its initialization procedures or that it has
recovered from a failure in which the Data Link Layer
was in the disconnected phase, the DTE shall transmit a
RESTART REQUEST packet across the DTE/DXE
interface.

However, for a few of the procedures described in the following
clauses, consideration shall be given to whether the DTE is
connected to a DCE or another DTE. For a DTE/DTE
environment, these considerations are listed below.
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a)

b)

<)

d)

e)

g)

h)

One of the DTEs shall act as a DCE for

— logical channel selection during Virtual Call setup
(see figure 1),
— resolution of Virtual Call collision (see 5.2.5).

NOTE — This does not apply if the Reference Number
Facility is used.

(The choice is made independently for each of the DTE’s
Packet Layer entities; see 3.8.)

The restart procedure (see 4.5) may be used to

i)

© ISO/IEC

A called DTE which subscribes to the Flow Control
Parameter Negotiation Facility (see 13.12) and/or one
of the Throughput Class Negotiation facilities (see
13.13) will not receive, in an INCOMING CALL packet,
a facility indication from which to negotiate if the
calling DTE is satisfied with the default values and, thus,
has not included the facility request in its CALL
REQUEST packet. In a similar manner, a calling DTE
which subscribes to these facilities will not receive, in a
CALL CONNECTED packet, a facility indication if the

ne which DIE acits as a DCE and which DIE

(The procedures in 4.5 may be used in the
case of a DTE/DXE interface via a dedicated

shall be able to accept a RESTART
TION packet with a Restarting Cause Field of
iginated," an event which does not occur in a
CE environment.

should not receive a RESTART, CLEAR, or
INDICATION packet with a Cause Field other
TE Originated" (although this may occur in a
CE environment). Therefore, the DTE may
andle such a packet as it does in a DTE/DCE
ent (i.e., process the packet normally) or treat it
or (DTE/DTE environment only).

may transmit a DIAGNOSTIC packet in the
iate circumstances (see 11.1) only if it can
s its generation when connected to a network;

may ignore or treat as an error the réceipt of
codes that do not apply to a ‘DTE/DTE
ment.

Use of] the optional On-line Facility Registration Facility
(see 13.1) requires agreement for “each direction of
registrption-procedure initiation.\That is, for a given
directipn of registration-proceédure initiation, agreement
to use|this facility permits-the/initiating DTE to transmit
REGI$TRATION REQUEST packets and requires the
resporiding DTE to ‘precess received REGISTRATION
REQUEST packets) (In a DTE/DCE environment, a
DTE ill not receive a REGISTRATION REQUEST
packet.)

Use of the/optional Packet Retransmission Facility (see

3.4 Operation over circuit-switched connections

bal'led—BFE—n—mmﬁed—ml-h—fhc—m—’l’n the
INCOMING CALL packet and, thus, has not included a

facility request in its CALL ACCEPTED packet| (In a
DTE/DCE environment, these facility indicatiops are
always present if the DTE has subscribed td these
facilities.)

When communications between®a'DTE and DXE invglves a
circuit-switched connection (e(g:) through a circuit-switched data
network, circuit-switched.capability of an Integrated Sprvices
Digital Network, or through the switched telephone nefwork),
identification procedures’ may be required. Such procgdures,

including those ~at
Recommendation X.32.

the Packet Layer, are defined in

Most communications over a circuit-switched connectipon are
between DTEs and DXEs that have been arranged, by sonfe prior
administrative procedure, to be compatible. Agreement must be
reached, for example, as to what logical channels will bg used,
the window sizes to be used, and a number of othey items
pertaining to Packet Layer operation. In some cases, howpver, it
may be desirable to allow for random communications, where a
DTE accesses a DXE via a circuit-switched connection yithout
prior agreement (for example, an electronic mail-order s¢rvice).
To allow for this, the following subset of the Packet| Layer

procedures will be used:

a)

b)
c)

d)

e)

the interface shall consist of a single two-way [Virtual
Call logical channel using Logical Channel Identifier 1;

the procedures described in 4.5 are required;

the default values for all applicable parameters listed in
clause 18 shall apply; parameters T24, T25, T2y, T28,
R25, R27, and R28 and the procedures in 11.3, 11.3,
13.1, and 13.4 do not apply;

the reset procedures shall apply if erroneous [DATA
packets are received (see 11.3); and

no optional user facilities shall be allowed.

13.4) requires agreement for each direction of
transmission of DATA packets. That is, for a given
direction of transmission of DATA packets, agreement
to use this facility permits the destination DTE to
transmit REJECT packets and requires the source DTE
to process received REJECT packets. (In a DTE/DCE
environment, a DTE will not receive a REJECT packet.)

Use of optional Fast Select Facility (see 13.16) shall be
agreed to by both DTEs prior to transmission of any call
setup packets which utilize this facility. (In a DTE/DCE
environment, such prior agreement is not required — a
DTE may always use this facility at call setup.)

Extenstons: bv_y\;ud this—baste—setof Pluvcduva ard cape bilities
can be obtained through the use of procedures defined in
Recommendation X.32.

3.5 Provision of the OSI Network Service

The Packet Layer protocol specified in this International Standard
can be used to support the OSI connection-mode Network
Service in a variety of environments (e.g., see ISO/IEC TR
13532 and CCITT Recommendation X.610). The Packet Layer
protocol supports all the elements of the OSI connection-mode
Network Service specified in CCITT Rec. X.213 | ISONEC
8348. Mappings to/from the Packet Layer protocol elements and
the primitives and parameters of the connection-mode Network
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Service are described in ITU-T Recommendation X.223 and
ISO/IEC 8878. Additional provisions applicable in an ISDN
environment are described in CCITT Rec. X.612 | ISO/IEC
9574. Additional provisions applicable to a circuit-switched data
network environment are described in CCITT Rec.
X.613 | ISO/IEC 10588. Additional provisions applicable to the
telephone network environment are described in CCITT Rec.
X.614 | ISO/IEC 10732.

3.6 External Packet Layer interactions

ISO/TIEC 8208 : 1995(E)

3.7 Logical channels

To enable simultaneous Virtual Calls and/or Permanent Virtual
Circuits, logical channels are used.

3.7.1 Normal mechanism for Logical Channel Identifier
assignment

Each Virtual Call and Permanent Virtual Circuit is assigned a
Logical Channel Identifier,!’ which is a number in the range from
1 through 4 095. For each Virtual Call, a Logical Channel
Hdentifier is assigned during the call setup phase from a range of

Likewisp, the occurrence of certain Packet Layer protocol events
are to pe reported appropriately. These external interactions

a) [requesting, of the Data Link Layer, transmission of
outgoing packets;

b) |receiving, from the Data Link Layer, incoming packets;

c) |accepting requests from a higher layer entity to initiate
certain Packet Layer protocol procedures including:

— initialize the Packet Layer (see 4.1),
— originate a Virtual Call (see 5.2.1),
— accept a Virtual Call (see 5.2.3),

— terminate a Virtual Call (see 5.5.1),

— transfer data and interrupt information (see clause 6),
and

— reinitialize a logical channel (see 8.1).

It is required that sufficient information be made
available to the protocol to allow it to execute(these
procedures. Note that, in certain circumstances, the
Packet Layer protocol can, on its own accord, terminate
a Virtual Call or reinitialize a logical channel; and

d) |reporting to a higher layer entity\the occurrence of
certain Packet Layer protocol events.including:

— (re)initialization of all logical channels (see 4.2),

— receipt of an incoming request to set up a Virtual
Call (see 5.2.2),

— termination of aVirtual Call (see 5.5.2),

— receipt of data.and interrupt information (see clause
6), and

— reinitialization of a logical channel (see 8.2).

Along\with the signal of their occurrence, the Packet
Isayer also provides to the higher layer entity any data

Permanent Virtual Circuit, a Logical Channell ldentifier is
assigned in agreement with the DXE. (Logica) Channel Identifier
0 shall not be assigned to a Virtual Call’'or'a Permhanent Virtual
Circuit.)

previously agreed-upon Logical Channel ldentiﬁ]rs. For each

A DTE’s use of logical channelsd$ agreed upon fpr a period of
time with the DXE. Figure 1 shows the structure| for assigning
logical channels used for\Virtual Calls and Pernjanent Virtual
Circuits.

3.7.2 Alternative mechanism for Logical Chann¢l Identifier
assignment

This alternative mechanism for Logical Channel Identifier
assignment.only applies in a DTE/DTE environmeny.

An lalternative mechanism for Logical Chanpel Identifier
assignment, which may be used in DTE/DTE environment only,
15 provided by the Reference Number Optional [User Facility.
When this mechanism is used, figure 1 does not apply. Instead,
one logical channel exists for each Logical Channel Identifier
value in the range 1 to 4 095, but only a limited number of values
- as determined by the DTE - need be assigned at gny given time
to Permanent Virtual Circuits and to Virtual Calls [established or
in the process of being established.

NOTES

1 Under the normal mechanism for Logical Channel Identifief assignment, the
assigned logical channel number of a Virtual Call or a Permanent Virtual Circuit is
the same in both directions of transmission at an interfac§. However, the
alternative mechanism for Logical Channel Identifier assignment] for a Virtual Call
or a Permanent Circuit can assign a different number for pach direction of
transmission at an interface.

2 The alternative mechanism, by allowing a DTE to choose the logical channel
identifier values that can appear in received packets, can ease thq task of managing
logical channels where a DTE can be involved in simultaneops operation over
multiple DTE/DTE interfaces, a situation typical in LAN envjronment (e.g., in
figure 2, DTE Z in its communication with DTEs A and B).

See also:

— Optional User Facility for Reference Numbe¢r (13.29).

Lasseectated—with—these—events: Fr add;t;uu, the: Pa\"hct
Layer may also signal the status of the items listed in (c)
above.

1) Alogical channel may be identified as one 12-bit field or two subfields containing 4 and 8 bits, respectively. When viewed as one field, the term "Logical Channel Identifier”
or just "logical channel” is used; when viewed as two fields, the terms "logical channel group number” (4 bits) and "logical channel number” (8 bits) are used. The one-field

interpretation will be used within this International Standard.
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In the case of a single logical channel DTE/DXE interface, logical channel 1 will be used.
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In the case of a multiple logical channel DTE/DXE interface, a range of logical channels will be agreed to according to the following

diagram:

Virtual Calls
[ 1
Permanent
Virtual One-way One-way
Circuits incoming Two-way outgoing
/L "\ 7\
I 1 1 1 zz | 1 zz I 1 ZZ
0 1 LIC HIC LTC HTC LOC HOC 4095
Logical Channel Identifier
LIC: Lowest Incoming Channel ~ LTC: Lowest Two-way Channel ~ LOC: Lowest Outgoing Channel

HI(

Logical channg

Logical channd

: Highest Incoming Channel ~ HTC: Highest Two-way Channel ~HOC: Highest-Oudtgoing Channel

Is 1 through LIC-1: range of logical channels which may be assigned to Permanent Virfual Circuits

Is LIC through HIC: range of logical channels which are assigned as one-way incomting for Virtual Calls

Logical channgls LTC through HTC: range of logical channels which are assigned as two-wa¥. for Virtual Calls

Logical channg

Logical channe

NOTES

1 The referencg
made up of bits
octet 1 followed

2 Logical Chant
3 Alllogical ch

4 In a DTE/DT]
the latter DTE vi

5 In order to aj
assigned.

6 In the absenc
logical channels)
logical channels,

7 The search al
use the lowest ny

ls LOC through HOC: range of logical channels which are assigned as ohe-way outgoing for Virtual Calls
ls HIC+1 through LTC-1, HTC+1 through LOC-1, and HOC+1 to 4 095-are non-assigned logical channels

to the Logical Channel Identifiers is made according to a set of contiguous numbers from 0 (lowest) to 4 095 (highest) using thd
# through 1 of octet 1 and all bits of octet 2 of each packet (see(12.1.2). The numbering is binary-coded using bit positions 4 throf
by bit positions 8 through 1 of octet 2, where bit 1 of octet 2 is.the low-order bit.

hel Identifier O shall not be assigned to a Virtual Call or Petmanent Virtual Circuit.
hnnel boundaries are agreed upon with the DXE for a-period of time.

E environment, one DTE views the range of Logical Channel Identifiers as presented here, whereas the other DTE views it as a D{
ews the range from LIC to HIC as one-way outgoing). This determination is discussed in 4.5.

oid frequent rearrangement of logical channels, not all logical channels within the range for Permanent Virtual Circuits are ne

logical channel 1 is availablé for LTC. In the absence of Permanent Virtual Circuits, one-way incoming logical channels, and {
logical channel 1 is availablefor LOC.

porithm of a DCE, or a.DTE playing the role of a DCE in a DTE/DTE environment, for a logical channel for a new incoming call w
mbered logical chansielin the READY state (p1) in the range of LIC to HIC and LTC to HTC.

8 In order to mfnimize the risk ©f-call collision, the DTE search algorithm starts with the highest numbered logical channel in the READY state (p|

two-way logical

Channel or ofie-Way outgoing logical channel ranges.

Figure 1 — Logical Channel Identifier Assignment

12 bits
gh 1 of

'E (e.g.,

tessarily

p of Permanent Virtual Circuits, logical channel 1 is available for LIC. In the absence of Permanent Virtual Circuits and one-way ifcoming

wo-way

ill be to

1) in the

3.8 Packet Layer entity

The concept of communication via logical channels is native to
Packet Layer terminology. It is conceivable, however, that a
DTE may have one or more connections to one or more packet
networks and/or to one or more DTEs without an intervening
packet network. At this point, therefore, it is necessary to
introduce the concept of a "Packet Layer entity." One such entity
exists in a DTE for each DTE/DTE (without an intervening
packet network) interface or for each DTE/DCE (packet network)
interface. This is illustrated in figure 2. Deciding which entity to
use to reach a particular destination is a function performed
external to the protocol described here. The protocol discussed

8

in this International Standard pertains to each Packet Layer entity
in a DTE.

3.9 Packet types

Packet types and their use with Virtual Call and Permanent
Virtual Circuit services are given in table 1.

3.10 Procedures for initialization

Initialization of the Packet Layer corresponds to initialization of
each logical channel in the Packet Layer entity. Prior to initial
data transmission on any logical channel, the initialization
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Figure 2 — Packet Layer Entities
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Table 1 — Packet Groupings/Functions
Service:*
Packet Group Function Packet Types vC PVC
Call Setup Establish and terminate a CALL REQUEST X
and Call Virtual Call for DTE/DXE | INCOMING CALL X
Clearing communication; may CALL ACCEPTED X
convey data for higher CALL CONNECTED X
Iayer emity processing CEEARREQUEST X
CLEAR INDICATION X
CLEAR CONFIRMATION X
“L:rta and Convey data or interrupt DATA X X
Interrupt information for higher INTERRUPT X X
layer entity processing INTERRUPT CONFIRMATION X X
Flow Control the flow of RECEIVE READY X X
Cpntrol DATA packets across a RECEIVE NOT READY X X
and DTE/DXE interface REJECT X X
Reset RESET REQUEST X X
RESET INDICATION X X
RESET CONFIRMATION X X
Restart (Re)Initialize all RESTART REQUEST X X
communication between a | RESTART INRICATION X X
DTE and a DXE RESTART CONFIRMATION X X
Diiagnostic Pass error diagnostics DIAGNOSTIC X X
to aDTE
Rlegistration Perform registration REGISTRATION REQUEST X X
procedure REGISTRATION CONFIRMATION X X
*NC = Virtual Call
P[VC = Permanent Virtual Circuit
procedure for fhe Data Link Layer shall(be completed (e.g., in DXE RESTART INDICATION (13) states. When enterihg state
terms of the OBI connection-mode Data-luink Service, this is the rl, each Virtual Call logical channel is in the READY stde (pl),
establishment ¢f a Data Link connéetion). Then the DTE shall whereas each Permanent Virtual Circuit logical channel §s in the
initiate the resthrt procedure. FLOW CONTROL READY state (d1) (note that these sthtes are
See also: contained within the PACKET LAYER READY state (r1)).
Table 32 specifies the actions taken by the DTE on the refeipt of
— Restart procedures:(clause 4). packets from the DXE as applied to the restart procedure.
4 Proceduresfor restart 4.1 Originating a restart request

The restart procedure is used to initialize or reinitialize the Packet
Layer DTE/DXE interface. The restart procedure simultaneously
clears all the Virtual Calls and resets all the Permanent Virtual
Circuits at the DTE/DXE interface (i.e., all the logical channels
in a Packet Layer entity). At the same time, it may also be used
to determine how a DTE will subsequently select logical
channels for Virtual Calls and how it resolves Virtual Call
collisions (see 4.5).

Figure 3 gives the schematic view of the restart procedure.

There are three states of a logical channel in relation to the restart
procedure. As shown in figure 34, they are the PACKET
LAYER READY (rl), DTE RESTART REQUEST (r2), and

10

A DTE indicates a restart request at any time by transmitting
across the DTE/DXE interface a RESTART REQUEST packet
and by starting the Restart Request Response Timer (T20). The
interface for each logical channel is then in the DTE RESTART
REQUEST state (r2). In this state, all packets except RESTART
CONFIRMATION, RESTART INDICATION, REGISTRATION
REQUEST (DTE/DTE environment only), REGISTRATION
CONFIRMATION, and DIAGNOSTIC packets are ignored.
Therefore, higher layer entities must be able to cope with the
various possible situations that may occur.

The failure to receive a RESTART CONFIRMATION packet or
a RESTART INDICATION packet before expiration of T20 after
transmission of a RESTART REQUEST packet is considered an
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Figure 3 — Restart Schematic
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error. The restart procedure is retried up to a maximum number
of times R20. After this, the Packet Layer notifies the
appropriate entity that it has not received a confirmation of the
restart procedure. Each logical channel then remains in the DTE
RESTART REQUEST state (r2).

See also:

— RESTART REQUEST packet format (12.6.1 and
figure 24);

— Restart Request Response Timer (T20) (table 26);

© ISO/IEC

RESTART INDICATION packet indicates "DTE Originated." If
so, then the DTE shall take no other action except to transmit
another RESTART REQUEST packet after some randomly-
chosen time delay. If this field does not indicate "DTE
Originated," then the restart procedure is completed.

When the restarting procedure is completed, each Virtual Call
logical channel is in the READY state (pl) whereas each
Permanent Virtual Circuit logical channel is in the FLOW
CONTROL READY state (d1).

— Restart Request Retransmission Count (R20) (table 27);
— Receivipg a restart indication (4.2);

— Restart ¢ollision (4.3);

— Restart ¢onfirmation (4.4):

— Packet Layer initialization and reinitialization (3.10 and
clause 10).

a restart indication

Upon receipt of a RESTART INDICATION packet by a DTE,
the interface for each logical channel is in the DXE RESTART
INDICATION | state (r3). In this state, a DTE considers
subsequent recg¢ipt of any packet, other than another RESTART
INDICATION,| REGISTRATION  REQUEST (DTE/DTE
environment oply), REGISTRATION CONFIRMATION, and
DIAGNOSTIC| packets as an error. It discards any such packet
and transmits [a RESTART REQUEST packet with a cause
indicating "DTE Originated" and the diagnostic "Packet Type
Invalid For Stafe r3."

4.2 Receivin

The RESTART] INDICATION packet specifies the reason for the.
restart. The regtarting cause code, as well as the diagnostic code
and an indicatipn that a restarting procedure has taken place;is
passed to a higlier layer entity.

NOTE — In
packet received
transmitted by t

DTE/DTE environment, the RESTART \INDICATION
a DTE is the same as the RESTARTREQUEST packet
other DTE.

After processing the RESTART INDICATION packet, the DTE
transmits a RESTART CONFIRMATION packet across the
DTE/DXE intefface.

See also:

— RESTART| INDICATION™ packet format (12.6.1 and
figure 24);

— Restarting dause((12.6.1);

— Restart colljsion’(4.3);

44 Restartconfirmation

When a DTE is prepared to acknowledge a restart,-it) transmits
across the DTE/DXE interface a RESTART CONFIRMATION
packet. At this time, the restarting procedurer is conpidered
completed.

Having initiated a restarting procedure, ‘the DTE considers the
restarting procedure completed when-it receives a RE$TART
CONFIRMATION packet.

When the restarting procedureé-is completed, each Virtupl Call
logical channel is in the~READY state (pl) whereay each
Permanent Virtual Circuit logical channel is in the |[FLOW
CONTROL READY state (d1).

In a networkenvironment, the RESTART CONFIRMATION
packet received from a DCE can only be interpreted universally
as havinglocal significance.

See,also:

— RESTART CONFIRMATION packet format (12.6.2. and
figure 25).

4.5 Determining "DTE" or "DCE" characteristids

The restart procedure can be used to determine whether the DTE
acts as a DCE or maintains its role as a DTE with respect to
logical channel selection during Virtual Call establishmgnt and
resolution of Virtual Call collision.

When prepared to initialize the Packet Layer, the DTE shall
initiate the restart procedure (i.e., transmit a RE$TART
REQUEST packet). The determination is based on the rgsponse
received from the DXE, as outlined below.

a) If the DTE receives a RESTART INDICATION| packet

with a restarting cause code that is not "DTE Oriinated"

(i.e., it came from a DCE), then the DTE shall follow the
procedures in 4.2, 43, and 4.4 as approprigte and
maintain its role as a DTE.

b) If the DTE receives a RESTART INDICATION|packet

— Restart confirmation (4.4);

— Timers to consider when receiving a RESTART
INDICATION packet (table 28).

4.3 Restart collision

Restart collision occurs when a DTE transmits a RESTART
REQUEST packet (as described in 4.1) and then receives a
RESTART INDICATION packet (as described in 4.2). In this
case, a DTE does not transmit nor expect to receive a RESTART
CONFIRMATION packet and considers that the restart is
completed. However, if the procedures in 4.5 are used, then the
DTE shall determine whether the Restarting Cause Field in the

12

with a restarting cause code of "DTE Originated" (i.e., it
came from another DTE) and it does not have an
unconfirmed RESTART REQUEST packet outstanding
(i.e., no restart collision), then the DTE shall confirm the
restart (as in 4.4) and act as a DCE.

¢) If the DTE receives a RESTART INDICATION packet
with a restarting cause code of "DTE Originated" (i.e., it
came from another DTE) and it does have an
unconfirmed RESTART REQUEST packet outstanding
(i.e., a restart collision), then the DTE shall consider this
restart procedure completed (as in 4.3) but shall take no
other action except to transmit another RESTART
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REQUEST packet after some randomly-chosen time
delay.

d) If the DTE issues a RESTART REQUEST packet that is
subsequently  confirmed with a  RESTART
CONFIRMATION packet (as in 4.4), then the DTE shall
maintain its role as a DTE.

NOTES

1 If a DTE operates only in a DTE/DCE environment or a DTE/DTE
environment where, by admlmstratmn the roles can be predelemuned and

ISO/IEC 8208 : 1995(E)

are no setup and clearing procedures for Permanent Virtual
Circuits.) The procedures for selecting a logical channel can be

as described here or as described for the Refe
Facility.

Figures 4 and 5 give a schematic view of how a

rence Number

Virtual Call is

set up and cleared, respectively. This information is also shown
in the state diagram of figure 35. Table 33 specifies actions taken
by the DTE on the receipt of packets from the DXE as applied to

the Virtual Call setup and clearing procedures.

uses the alternative Logical Channel Identifier mechanism
¢e Number Facility) in a DTE/DTE environment, then the

L ogical channel selection (figure 1);

irtual Call collision (5.2.5);

edures for Virtual Call setup and clearing

This clquse describes the setup and clearing procedures_ for

S¢e alsor
— Optional User Facility for Reference Nunib
5.1 Ready state

If there is no call in existence, a logical channel u
Calls is in the READY state (p1)¢

5.2 Procedures for Virtual Call setup
5.2.1 Originating a Virtual Call

b (13.29).

ed for Virtual

A DTE indicatessa_call request by transmitting across the
DTE/DXE interface a CALL REQUEST packet dnd by starting

the Call Request’ Response Timer (T21). The I
selected by the DTE is then in the DTE CALL R

(p2).

pgical channel
EQUEST state

The "\CALL REQUEST packet may include tHe called-DTE
address and the calling-DTE address. Each addresp is a sequence
of up to 15 digits. This packet may also include| any user data
supplied by a higher layer entity to be sent to the rgmote DTE.

NOTES

1 The inclusion of the called-DTE address and the calling-DTE address

BY

Virtual |Calls. It applies independently to each logical channel in the CALL REQUEST packet is dependent upon the requirements of the
assigned to Virtual Call service at a DTE/DXE interface.” (There interfacing DXE.
DTE ’A’ SENDS A CALL
REQUEST TO DTE ’B’ | \
I I
CALL | ' INCOMING
REQUEST , : CALL
A L ! B
| 1
I |
| i
| !
\ | DTE 'B’ ACCEPTS THE CALL
I : RETURNING A CALL ACCEPTANCE
CALL : ! CALL
CONNECTED | f ACCEPTED
A o m e . B

Figure 4 — Call Setup Schematic

13
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DTE’A’ A(
WITH A CL
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DTE INITIATED CLEARING
DTE ’A’ TERMINATES THE CALL
BY SENDING A CLEAR REQUEST : |
CLEAR : \ CLEAR
REQUEST . X INDICATION
A R ; B
i |
| i
| i
| I DTE B’ ACKNOWLEDGES THE|CLEARING
! | WITH A CLEAR CONFIRMATION
CLEAR : ! CLEAR
CONFIRMATION | 1 | CONFIRMATION
A T T B
[ I
! |
! |
! 1
! |
! 1
! I
! 1
NETWORK INITIATEDCLEARING
! |
! 1
CLEAR : ! CLEAR
INDICATION | | | | INDICATION
A ! : B
I [
i |
| |
KNOWLEDGES THE CLEARING : ! DTE 'B’ ACKNOWLEDGES THE CLEARING
FAR CONFIRMATION I I WITH A CLEAR CONFIRMATION
CLEAR | | CLEAR
CONFIRMATION | i | CONFIRMATION
A ! i B
| |
| |
! |
| |
| |
| |
| |
*In a network environment, the CLEAR CONFIRMATION packet received by DTE

14

’A’ need not be a result of the CLEAR CONFIRMATION packet sent by DTE "B’.

Figure § — Call Clearing Schematic
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2 A DTE address may be a DTE network address or any other DTE
identification agreed to for a period of time between the DTE and the
DXE.

3 Procedures for determining how a DTE chooses a logical channel in the
READY state (p1) when originating a Virtual Call are given in 4.5 and
figure 1. If the DTE maintains its role as a DTE, then it chooses a logical
channel starting at the high end of the range of logical channels agreed to
with the DXE. In a DTE/DTE environment, however, if the DTE acts as a
DCE for these procedures, then it chooses a logical channel in the
READY state (pl) starting at the low end of the range of logical channels.
In this way, the risk of call collision is minimized.

ISO/IEC 8208 : 1995(E)

5.2.3 Accepting a Virtual Call

A DTE receiving an INCOMING CALL packet indicates its
acceptance of the call by transmitting across the DTE/DXE
interface a CALL ACCEPTED packet. This packet shall specify
the same logical channel as that of the INCOMING CALL
packet.

The specified logical channel is then in the FLOW CONTROL
READY state (d1).

The decision of whether to accept a call is made by a higher layer

The faijure to receive a CALL CONNECTED packet or a
CLEAR| INDICATION packet before expiration of T21 after
transmi;lion of a CALL REQUEST packet is considered an
erTor. e Packet Layer clears the call with a cause indicating
"DTE Qriginated" and the diagnostic "Timer Expired for Call
Request{"

See also
— (all collision (5.2.5);
— Aborting a call request (5.4);
— (all Request Response Timer (T21) (table 26);
— CALL REQUEST packet format (12.2.3 and figure 13);
— (learing procedures (5.5);

— (all setup procedures for use of the D-bit (6.3);
1

logical channel selection (figure 1);

5.2.2 Rgceiving an indication of an incoming call

A DTE feceives an indication of an incoming call upon receipt 'of
an INCOMING CALL packet from a DXE. The logical channel
is then ifi the DXE INCOMING CALL state (p3).

The INCOMING CALL packet may include the\calling-DTE
address |and the called-DTE address. The address information
and any| data received as part of this packet, is*forwarded to a
higher lyer entity. In addition, optional user facility information
may als¢ be passed to a higher layer entity:

NOTES

1 The inclusion of the calling-DFE\address and the called-DTE address
in the INCOMING CALL pagket-is dependent upon the operation of the
interfacijg DXE.

2 A DTE address may, be a DTE network address or any other DTE
identification agreed\tofor a period of time between the DTE and the

entity before a CALL ACCEPTED packet may be returned by
the Packet Layer. Furthermore, it may provide data to be
returned to the calling DTE as part of the*CALL} ACCEPTED
packet. Data may be returned only ifythe INCOMING CALL
packet indicates the Fast Select Facility-without arestriction on
the response. A CALL ACCEPTED packet shall npt be returned
if the INCOMING CALL packet indicates th¢ Fast Select
Facility with a restriction on thetesponse.

A call may be rejected,(wWithout informing a higher Jayer entity of
its receipt, for reasons-local to the Packet Layer (fior example, a
format error in th& INCOMING CALL packet).

See also:
— CALL ACCEPTED packet format (12.2.4 apd figure 14);
—~=\Call setup procedures for use of the D-bit (6{3);

— Rejecting an incoming call (5.3);
— Optional User Facility for Fast Select (13.14).
5.2.4 Receiving a call acceptance indication

The receipt, by the calling DTE, of a CALL CONNECTED
packet specifying the same logical channel as that specified in the
CALL REQUEST packet indicates that the dall has been
accepted by the called DTE. The specified logi¢al channel is
then in the FLOW CONTROL READY state (d1).

Any address information and any data received fs part of the
CALL CONNECTED packet is forwarded to a higher layer
entity. In addition, optional user facility informatigqn may also be
passed to a higher layer entity.

NOTE — In a DTE/DTE environment, the CALL CONNECTED packet
received by a DTE is the same as the CALL ACUEPTED packet
transmitted by the other DTE.

See also:
— Nonacknowledgement of a call request (5.4);

i)

— CALL CONNECTED packet format | (12.2.4 and

3 In a DTE/DTE environment, the INCOMING CALL packet received by
a DTE i the’ same as the CALL REQUEST packet transmitted by the
other DTE.

See also:

— INCOMING CALL packet format (12.2.3 and figure 13);
— Call collision (5.2.5);

— Accepting an incoming call (5.2.3);

— Rejecting an incoming call (5.3);

— Call setup procedures for use of the D-bit (6.3);

— Timers to consider when receiving an INCOMING CALL
packet (table 28).

figure—14):
— Call setup procedures for use of the D-bit (6.3).
5.2.5 Call collision

Call collision occurs when a DTE transmits a CALL REQUEST
packet (as described in 5.2.1) and then receives an INCOMING
CALL packet (as described in 5.2.2) for the same logical
channel. At this time, the logical channel is in the CALL
COLLISION state (p5). Further action is dependent on whether
the DTE maintains its role as a DTE or acts as a DCE for
resolving call collision (as determined by the procedures in 4.5).

15
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— If the DTE maintains its role as a DTE, then it shall
ignore the INCOMING CALL packet and wait for the
response from the DXE. The DTE should receive either a
CALL CONNECTED packet (if the call is accepted by
the remote DTE) or a CLEAR INDICATION packet for
the same logical channel as that in the CALL REQUEST
packet.

— In a DTE/DTE environment, if the DTE acts as a DCE,
then it shall cancel its call request and decide whether to
transmit_a_CALL ACCEPTED packet or a CLEAR
REQUHST packet.

NOTE — When using the altemative Logical Channel Identifier
assignment mechfinism (Reference Number Facility), this subclause does

not apply.

5.3 Rejecting a call

The previous sybclauses described the procedures for accepting a
Virtual Call. However, for a variety of reasons, a Virtual Call
might not be accepted. For example, these can include:

a) rejectipn by the network because the call cannot be
completed to the addressed DTE;

b) rejectipn by the network or the called DTE because of
congegtion;

c) rejectipn by the network or the called DTE because of a
format|error in the packet;

d) rejectipn by the network or the called DTE of some of
the opfional user facilities requested by the calling DTE;
or

e) rejectipn by the called DTE initiated by a higher layer
entity.

In any case, th¢ DTE or DCE clears the call by transtitting the
appropriate padket to the calling DTE. In those ¢ases where an
incoming call |is rejected, a CALL ACCEPTED packet (as
described in 5.3.3) is not transmitted.

See also:

— Clearing procedures (5.5).

5.4 Aborting a call request

The calling DTE may abort)a call by clearing it before it has
received a CALL CONNECTED or CLEAR INDICATION
packet. This may be due to an abort initiated by a higher layer
entity or the expifation of timer T21.

© ISO/NEC

5.5 Procedures for Virtual Call clearing

A call or call request may be cleared by any party at any time.
This may be done at call setup, for example, by the called DTE
for the reasons cited in 5.3 or by the calling DTE for the reasons
cited in 5.4. Either the called or calling DTE may terminate the
Virtual Call either normally because of call completion or
abnormally because of error detection.

5.5.1 Originating a Virtual Call clearing

A DTE i jme by
transmitting across the DTE/DXE interface a CLEAR REQUEST
packet specifying the logical channel and by starting)th¢ Clear
Request Response Timer (T23). The logical channel is then in
the DTE CLEAR REQUEST state (p6). In this- state,
acceptable packets on the logical channel are a

Therefore, higher layer entities iust be able to cope
various possible situations that'may occur.

procedure is retried up to a maximum number of tim
After this, the Packet Layer notifies the appropriate entity that it
has not received a confirmation of the clearing procedurg. The
logical channel then remains in the DTE CLEAR REQUEST
state (p6):

The.CEEAR REQUEST packet may contain data provid¢d by a
higher layer entity to be sent to the remote DTE. This may be
done only if the CALL REQUEST and INCOMING |CALL
packets had indicated the Fast Select Facility. A DTE thaf aborts
its own call after transmitting a CALL REQUEST packet and
before receiving a response shall not transmit data in the JLEAR
REQUEST packet.

See also:
— CLEAR REQUEST packet format (12.2.5 and figufe 15);
— Clear Request Response Timer (T23) (table 26);
— Clear Request Retransmission Count (R23) (table 47);
— Optional User Facility for Fast Select (13.16);
— Receiving a clear indication (5.5.2);
— Clear collision (5.5.3);
— Clear confirmation (5.5.4).

5.5.2 Receiving an indication of Virtual Call clearing

As noted previously, timer T21 is set by a DTE when it initiates a
call request. Expiration of this timer (before receipt of an
acceptance or a rejection for the call request) is considered a
procedure error and results in the DTE clearing the call with a
cause indicating "DTE Originated" and the diagnostic "Timer
Expired For Call Request."

See also:

— Call Request Response Timer (T21) (table 26);

— Clearing procedures (5.5).

16

Receipt of a CLEAR INDICATION packet indicates Virtual Call
clearing. At this time, the logical channel is the DXE CLEAR
INDICATION state (p7). In this state, a DTE considers
subsequent receipt of packets on the logical channel, other than
another CLEAR INDICATION packet, as an error. It discards
any such packet and transmits a CLEAR REQUEST packet with
a cause indicating "DTE Originated” and the diagnostic "Packet
Type Invalid For State p7."

The CLEAR INDICATION packet specifies the reason for the
clearing. The clearing cause code, as well as the diagnostic code
and an indication that a clearing procedure has taken place, is
passed to a higher layer entity. Any data and optional user
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facility information received in the CLEAR INDICATION
packet is also forwarded to a higher layer entity.

NOTE — In a DTE/DTE environment, the CLEAR INDICATION packet
received by a DTE is the same as the CLEAR REQUEST packet
transmitted by the other DTE.

After processing the CLEAR INDICATION packet, the DTE
transmits a CLEAR CONFIRMATION packet across the
DTE/DXE interface.

See also

ISO/IEC 8208 : 1995(E)

delivered as complete packet sequences.

See also:
— DATA packet format (12.3.1 and figure 17);
— INTERRUPT packet format (12.3.2 and figure 18);
— Complete packet sequences (6.5).

6.1 States for data and interrupt transfer

For purposes of data and interrupt transfer, a logical channel

— (LEAR INDICATION packet format (12.2.5 and
gure 15);

— (learing cause (12.2.5);
— (flear collision (5.5.3);
— (lear confirmation (5.5.4);

— Timers to consider when receiving a CLEAR
INDICATION packet (table 28).

5.5.3 Clear collision

Clear cpllision occurs when a DTE transmits a CLEAR
REQUESBT packet (as described in 5.5.1) and then receives a
CLEAR|INDICATION packet (as described in 5.5.2) for the
same logical channel. In this case, a DTE does not transmit nor
expect fo receive a CLEAR CONFIRMATION packet and
considerg that the clearing is completed.

When the clearing procedure is completed, the logical channel is
in the READY state (p1).

5.5.4 Clear confirmation

When a|DTE is prepared to acknowledge a clear, it transthits a
CLEAR| CONFIRMATION packet across the DTE/DXE
interface. At this time, the clearing procedure js\considered
complet¢d.

Having [initiated a clearing procedure, the. DTE considers the
clearing | procedure completed when it ‘receives a CLEAR
CONFIKMATION packet.

When the clearing procedure is completed, the logical channel is
in the READY state (pl).

In a netyork environment,‘the CLEAR CONFIRMATION packet
received| from a DCE ‘ean only be interpreted universally as
having lpcal significance. However, within some networks, clear
confirmdtion may.have end-to-end significance.

See also

— (LEAR _CONFIRMATION packet format (1226 and

must-beimrthe FEOW-CONTROEREAD Y state(q1). A Virtual
Call logical channel is in state d1 after completion of call setup
and prior to a clearing, reset, or restart procedure.| A Permanent
Virtual Circuit logical channel is continually in state d1 except
during a reset or restart procedure.

While in state d1, DATA, inteftupt, flow contrpl, reset, and
REJECT (if subscribed to) pagkets may be transmifted across the
DTE/DXE interface. Whil€ ina state other than d1, the above-
mentioned packets may-be*discarded. Therefore| higher layer
entities must be able/to\cope with the various possjble situations
that may occur.

See also:
— Restart procedures (clause 4);
—<\Call setup procedures (5.2);
*— Clearing procedures (5.5);
— Flow control procedures (7.1);
— Reset procedures (clause 8);
— Nonreceipt of window-rotation information {11.2);
— Receipt of erroneous DATA packets (11.3);
— Optional User Facility for Packet Retransmigsion (13.4).
6.2 Maximum User Data Field length of DAITA packets

The standard default maximum User Data Field fength is 128
octets.

In addition, other (nonstandard) default maximum User Data
Field lengths may be available from the following list: 16, 32, 64,
256,512, 1 024, 2 048, and 4 096 octets.

From the combination of the standard default agd the list of
nonstandard defaults, if any, a maximum User Dath Field length
shall be selected for each direction of data transmission. For
Virtual Calls, this choice applies in common f all logical
channels at the DTE/DXE interface. For Permpnent Virtual
Circuits, this choice is made separately for each logical channel.

figure 16).
6 Procedures for data and interrupt transfer

The data and interrupt transfer procedures described in this
clause apply independently to each logical channel assigned for
Virtual Calls or Permanent Virtual Circuits existing at the
DTE/DXE interface.

Normal operation dictates that user data in DATA and
INTERRUPT packets are all passed transparently and unaltered,
either directly or through a network in the case of packet-DTE to
packet-DTE communications. The order of bits in DATA and
INTERRUPT packets is preserved. Packet sequences are

These selections are agreed to for a period of time with the DXE.
In addition, negotiation of the maximum User Data Field length
on a per Virtual Call basis is allowed if the Flow Control
Parameter Negotiation Facility has been subscribed to.

The User Data Field of DATA packets transmitted by a DTE
shall contain an integral number of octets (see 12.1).

If the User Data Field in a DATA packet exceeds the locally-
permitted maximum User Data Field length or if it is nonoctet
aligned, then the receiving DTE shall invoke appropriate error-
recovery procedures.

17
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See also:

— Optional User Facility for Nonstandard Default Packet
Sizes (13.9);

— Optional User Facility for Flow Control Parameter
Negotiation (13.12);

— Receipt
6.3 Delivery
The setting of

of erroneous DATA packets (11.3);
Confirmation bit

the Delivery Confirmation bit (D-bit) is used to

© ISO/MIEC

The M-bit can be set to 1 in any DATA packet except in a
partially full DATA packet carrying the D-bit set to 0. When the
M-bit is set to 1 in a full DATA packet or in a partially full
DATA packet also carrying the D-bit set to 1, it indicates that
more data is to follow. Recombination of a DATA packet with
the following DATA packet may only be performed within the
network when the M-bit is set to 1 in a full DATA packet which
also has the D-bit set to 0.

A sequence of DATA packets with every M-bit set to 1 except
for the last packet will be delivered as a sequence of DATA

indicate whethpr the DTE wishes to receive an end-to-end
acknowledgemgnt of delivery for data it is transmitting. To

indicate data

for which an end-to-end acknowledgement is

desired, the DT[E sets the D-bit to 1. Acknowledgement is given
by means of thq packet receive sequence number P(R). When the
D-bit is set to 0} a subsequently-received P(R) has no significance

with respect to
NOTES

hcknowledgement.

1 The use of the] D-bit procedure does not obviate the need for a higher
layer protocol j:eed upon between the communicating DTEs. Such a

protocol may be
various error siti

ed with or without the D-bit procedure to recover from
tions.

2 The setting of the D-bit is determined from instructions received from a

higher layer entity.

The following
during Virtual
D-bit during th

is an optional mechanism that DTEs can use
Call establishment to negotiate whether to use the

e FLOW CONTROL READY state (d1).

If the calling DTE is willing to use the D-bit procedure, then it

should set bit

V in the General Format ldentifier of the CALL

REQUEST packet to 1; otherwise, it should set this bit to 0. If
the called DTE|is willing to use the D-bit procedure and receives,
an INCOMINQ CALL packet with bit 7 in the General Format
Identifier set to| 1, then it should set bit 7 in the General Fofmat
Hdentifier of the CALL ACCEPTED packet to 1; otherwise, it
should set this bit to 0.

With this procedure, bit 7 in the General Format ldentifier set to
1 in the CALL| ACCEPTED and CALL CONNECTED packets
indicates the I)-bit procedure in 7.1.4 applies for the Virtual
Call. If bit 7 ip the General Format Identifier is set to 0 in the

CALL ACCEP

'ED and CALL CONNECTED packets, then the

DTEs should sdt the D-bit to 0 in GIINDATA packets.

If the DTE is upwilling to use-the D-bit procedure and receives a

DATA packet

with the D-bit set to 1, then it shall reset the

logical channel|with a caunse indicating "DTE Originated" and the
diagnostic "D-Bit Procedure Not Supported."

See also:

packets with the M-bit set to 1 except for the last packet’when the
original packets having the M-bit set to 1 are(either full
(irrespective of the setting of the D-bit) or partially-full byt have
the D-bit set to 1. Within the scope of(this International
Standard, such sequences are used to delimit) logical mgssages
transmitted between higher layer entities. [Such sequenges are
known as M-bit sequences. Figure®6 illustrates, for M-bit
sequence, the relationship between the D-bit settings, thg M-bit
settings, and whether the User,Data Fields of DATA pacKets are
full.

Two categories of DATAc¢packets, A and B, have been defjned as
shown in table 2. Table-2 also illustrates the network’s trdatment
of the M- and D-bils for a Virtual Call or Permanent Virtual
Circuit. A DTE’shall not transmit a partially full DATA |packet
with the M-bit set to 1 and the D-bit set to 0. Upon regeipt of
such a packet, the DTE shall reset the logical channel |with a
cause_indicating "DTE Originated" and the diagnostic "[nvalid
Partially Full DATA Packet."

See also:
— Fragmentation and reassembly of messages (6.7);
— Reset procedures (clause 8).

6.5 Complete packet sequence

A complete packet sequence is defined as being composed of a
single category B packet and all contiguous preceding cateigory A
packets (if any). Category A DATA packets have th¢ exact
maximum User Data Field length with the M-bit set to 1 fnd the
D-bit set to 0. All other DATA packets are category B gackets.
Figure 6 illustrates, for a complete packet sequende, the
relationship between the D-bit settings, the M-bit settings, and
whether the User Data Fields of DATA packets are full.

When transmitted by a source DTE, a complete packet seqquence
is always delivered to the destination DTE as a single cqmplete
packet sequence. (Note that an M-bit sequence njay be
comprised of one or more complete packet sequences as flefined
in this subclause.)

— Packet receive sequence number P(R) (7.1.3);

— Delivery confirmation (7.1.4);

— Procedures for Virtual Call setup (5.2);

— Reset procedures (clause 8).

6.4 More Data mark

If a DTE or DXE wishes to indicate a sequence of more than one

DATA packet,
below.

18

it uses the More Data mark (M-bit) as defined

The remainder of this subclause pertains to network operation
relative to transmission and delivery of packets in a complete
packet sequence.

If the receiving DTE has a larger maximum User Data Field
length than the transmitting DTE, then the DATA packets within
a complete packet sequence will be combined within the
network. They will be delivered in a complete packet sequence
where each packet, except the last one, has the exact maximum
User Data Field length, the M-bit set to 1, and the D-bit set to 0.
The User Data Field of the last packet of the sequence may have
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X.25 M-bit Sequence
S
e ~N
Complete Complete Complete
Packet Packet ooe Packet
Sequence #1 Sequence #2 Sequence #N
Complete Packet Sequence
e e
Ve N
Category Category Category.
’ A) y A) o ,B,
DATA DATA b DATA
Packet Packet Packet

A Complete Packet Sequence contains zero or more Category *A’ DATA packets plus one Category ’B’ DATA packet

D-bit M-bit User Data Field Remarks

0 1 Full Category A’ DATA packet

1 1 <Full Category ‘B’ DATA packet that marks the

1 1 Full end of a CPS but not the end of an MBS

0 0 <Full Category 'B’ DATA packet that

0 0 Full simultaneously marks the end of

0 1% <Full a CPS and an MBS

1 0 <Full

1 0 Full
*A network will\change this M-bit to 0; therefore, a DTE shall never originate this Category 'B’
packet. If 4 DTE receives this type of packet, then it shall reset the logical channel with a cause
indicating{DTE Originated" and the diagnostic "Invalid Partially Full DATA Packet."

M-bit refers to the MORE DATA bit;
D-bit refers to the DELIVERY CONFIRMATION bit;

CPS refers to-a Complete Packet Sequence;-and

MBS refers to an M-bit Sequence.

Figure 6 — Packet Sequence Composition
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Table 2 — Definition of Two Categories of Data Packets and Network Treatment
of the M and D Bits
DATA Packet
DATA Packet Sent To
Received From Combining with Destination DTE
Source DTE Subsequent Packet(s) (see Note 1)
is Performed by the

Category ™M D Fall Network whem Possible M D

B Oorl 0 No No 0 0

(see Note 2)

B 0 1 No No 0 1

B 1 1 No No 1 1

B 0 0 Yes No 0 0

B 0 1 Yes No 0 1

Al 1 0 Yes Yes (see Note 3) 1 0

B 1 1 Yes No 1 1
NOTES
1 Refdrs to the delivered DATA packet whose last bit of user data corresponds to the.last bit of user data, if any, that was present in the
DATA packet sent by the source DTE.
2 Theloriginating network will force the M-bit to 0.
3 If the DATA packet sent by the source DTE is combined with other pacKets, up to and including a category B packet, the M-bit and D-
bit setfings in the DATA packet received by the destination DTE will'be according to that given in the two right-hand columns for the last
DATA packet sent by the source DTE that was part of the combination.

less than the jmaximum length and the M¢ and D-bits set as
described in taple 2.

If the maximujn length of the User Data Field is the same at both
DTEs, then Uper Data Fields of DATA packets are delivered to
the receiving [DTE exactly as they have been received by the
network, except as follows. (If‘a full DATA packet with the M-
the D-bit setyto 0 is followed by an empty DATA
he two packets may be merged so as to become a
B full packet If the last packet of a complete

D-bit set to 0 (Wthh a DTE is not pernutted to send w1th1n the
scope of this International Standard), then the last packet of the
complete packet sequence delivered by the network to the
receiving DTE will have the M-bit set to 0.

If the receiving DTE has a smaller maximum User Data Field
length than the transmitting DTE, then packets will be segmented
within the network. The M- and D-bits will be set by the
network as described to maintain complete packet sequences.

See also:
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— D-bit (6.3);

— M-bit sequences (6.4 and figure 6).
6.6 Qualifier bit
In some cases, an indicator may be needed with the U¥r Data

Field of DATA packets to distinguish between two tjypes of
information carried in the field. It may be necespary to
differentiate, for example, between user data and |control
information. An example of such a case is contajned in
Recommendation X.29. If such a mechanism is neefled, an

The use of the Q-bit is optional. If this mechanism is not needed,
then the Q-bit is always set to 0. If the Q-bit mechanism is used,
then the transmitting DTE shall set the Q-bit in all DATA
packets of a complete packet sequence to the same value, either 0
or 1. The setting of the Q-bit in a complete packet sequence is
determined from instructions received from a higher layer entity.
Likewise, the setting the Q-bit for each complete packet sequence
received is passed to a higher layer entity.
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A complete packet sequence, which is transmitted with the Q-bit
set to the same value in all DATA packets, is delivered as a
complete packet sequence with the Q-bit set in all DATA packets
to the value assigned by the transmitting DTE.

If the Q-bit is not set by the DTE to the same value in all the
DATA packets of a complete packet sequence, the value of the
Q-bit in any of the DATA packets or the corresponding complete
packet sequence transferred to the distant DTE is not guaranteed
by the network. Moreover, some networks may reset the Virtual

Call or Permanent Virtual Circuit—1f the-Q bit-isnot-set-to—the

ISO/IEC 8208 : 1995(E)

INTERRUPT packet. The initiation of the interrupt procedure
and the generation of the data are controlled by a higher layer
entity. Upon receipt of an INTERRUPT packet, a signal
indicating that an interrupt has occurred, along with the data, is
passed to a higher layer entity.

Figure 7 gives a schematic view of the interrupt procedure.

The interrupt procedure can apply only in the FLOW CONTROL
READY state (dl). Therefore, the interrupt procedure is
abandoned as a result of a clearing (Virtual Calls only), reset, or

same value in all DATA packets in a complete packet sequence,
the recejving DTE shall reset the logical channel with a cause
indicatirfg "DTE Originated" and the diagnostic "Inconsistent Q-
bit Settifgs."

DATA packets are numbered consecutively regardless of their
Q-bit seftings.

See also
— (omplete packet sequences (6.5 and figure 6);
— Numbering of packets (7.1.1);
— Heset procedures (clause 8).

6.7 Frggmentation and reassembly of messages

The Packet Layer provides the service of transmitting messages
(also refprred to as M-bit sequences) between peer higher layer
entities. [ In a source DTE, the Packet Layer fragments (i.e.,
packetiz¢s) a message into the appropriate number of DATA
packets 3nd sets the D-, M-, and Q-bits for each resulting packet,
This prdcess shall take into account the maximum User Data
Field lenjgth allowed for the logical channel, the length and Q-bit
setting for each complete packet sequence contained i the
message| and whether end-to-end acknowledgement i§_réquested
for the nhessage. If such acknowledgement is reqested, then the
D-bit is get to 1 in the last DATA packet of the message.

NOTE - It is permissible to fragment a message in such a way that
results in p DATA packet containing a User Data-Field of zero length.

In a recdiving DTE, the Packet Layeryreassembles the User Data
Fields of DATA packets into a message. The message is passed
to a higher layer entity with afifidication of the length and Q-bit
setting of each complete_packet sequence, and an indication of
whether |the higher layer entity must confirm delivery of the
message|upon receipt:

See also

— Maximum User Data Field Length of DATA packets
(6.2

restart procedure. Within state d1, there are four Ttates (two for
each direction of interrupt transmission) that”japply to the
interrupt procedure. They are the DTE INTERRUPT READY
(i1), DTE INTERRUPT SENT (i2), DXE INTERRUPT READY
(1), and DXE INTERRUPT SENT (j2) states,|as shown in
figure 37. Table 35 specifies the @ctien taken by the DTE on the
receipt of interrupt packets from the DXE as dpplied to the
interrupt procedure.

The interrupt procedure)has no effect on the |data transfer
procedures and the““flow control procedures applying to the
DATA packets ofthe Virtual Call or Permanent Virtual Circuit.
For a givens Virtual Call or Permanent Virtugl Circuit, an
INTERRUPT ‘packet is delivered at or before th¢ point in the
stream Gf/DATA packets at which the interrupt wag generated. It
must'be processed as soon as it is received.

An INTERRUPT packet may contain up to 32 octefs of user data.
If'the User Data Field in an INTERRUPT packet exceeds 32
octets or if it is nonoctet aligned, then the receiving DTE shall
invoke the reset procedure.

6.8.1 Interrupt transmission

Prior to transmitting an interrupt, the logical chapnel is in the
DTE INTERRUPT READY state (i1). To send gn interrupt, a
DTE transmits across the DTE/DXE interface an [INTERRUPT
packet specifying the logical channel and the Interrppt User Data
received from a higher layer entity and starts [the Interrupt
Response Timer (T26). At this time, the logical chhnnel is in the
DTE INTERRUPT SENT state (i2). In this state, the DTE
cannot transmit a further INTERRUPT packiet until the
outstanding INTERRUPT packet is confirm¢d with an
INTERRUPT CONFIRMATION packet.

The failure to receive an INTERRUPT CONFIRMATION packet
before expiration of T26 after transmission of an INTERRUPT
packet is considered an error. In this case, the DITE resets the
logical channel with the cause indicating "DTE Ofiginated" and
the diagnostic "Timer Expired for Interrupt."

— D-bit (6.3);
— M-bit sequences (6.4 and figure 6);
— Complete packet sequences (6.5 and figure 6);
— Q-bit (6.6);
— Delivery confirmation (7.1.4).
6.8 Procedures for interrupt

The interrupt procedure allows a DTE to transmit data to a
remote DTE without following the flow control procedures
applying to DATA packets. This data is contained in an

Seealso:

— INTERRUPT packet format (12.3.2 and figure 18);
Interrupt Response Timer (T26) (table 26);

— Reset procedures (clause 8);

— Interrupt confirmation (6.8.3).

6.8.2 Receiving an interrupt

Prior to receiving an interrupt, the logical channel is in the DXE
INTERRUPT READY state (j1). When a DTE receives an
INTERRUPT packet from the DXE, the logical channel is in the
DXE INTERRUPT SENT state (j2). In this state, receipt of a
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subsequent INTERRUPT packet before confirming the prior
INTERRUPT packet is considered an error. In this case, the
DTE resets thqd logical channel with a cause indicating "DTE
Originated" and the diagnostic "Unauthorized Interrupt.”

The Packet Layer passes an indication of the interrupt and the
Interrupt User IData to a higher layer entity.

See also:
— Reset procedures (clause 8);
— Interrup} confirmation (6.8.3);

— Timers
packet

to consider when receiving--an INTERRUPT
table 28).

6.8.3 Interrupit confirmation

A DTE confirps receipt of anINTERRUPT packet as soon as
possible by tfansmitting ~acfoss the DTE/DXE interface an
INTERRUPT |CONFIRMATION packet. At this time, the
logical channellis in the"DXE INTERRUPT READY state (j1).

When a DTE,|Having previously transmitted an INTERRUPT
packet, receives an packert,
logical channel is in the DTE INTERRUPT READY state (11)
At this time, the DTE may transmit a subsequent INTERRUPT
packet across the DTE/DXE interface.

See also:

— INTERRUPT CONFIRMATION packet format (12.3.3
and figure 19).

6.9 Transit delay of DATA packets

Transit delay is an inherent characteristic of a Virtual Call or
Permanent Virtual Circuit, common to the two directions of
transmission. Transit delay is the DATA packet transfer delay

22

Figure 7 — Interrupt Transfer Schemati¢
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expressed in terms of a mean value.

Selection of transit delay on a per Virtual Call basfs and
indication to both the calling and called DTEs of the valu¢ of the
transit delay applying to a given Virtual Call may be madq by the
means of the Transit Delay Selection And Indication Faciliy.

See also:

— Optional User Facility for Transit Delay Selectiqn And
Indication (13.27).

7 Procedures for flow control

The procedures covering flow control of DATA packets
described in this clause apply independently to each |logical
channel used for a Virtual Call or Permanent Virtual Circujt.

The flow control procedure can apply only in the FLOW
CONTROL READY state (d1). Therefore, the flow kontrol
procedure is abandoned as a result of a clearing (Virtual Calls
only), reset, or restart procedure. Within state d1, there dre four
states (two for each direction of flow control) that apply to the
flow control procedure. They are the DXE RECEIVE READY
CEIVE
READY (gl), and DTE RECEIVE NOT READY (g2) states, as
shown in figure 38. Table 36 specifies the action taken by the
DTE on the receipt of flow control, DATA, and REJECT (if
subscribed to) packets from the DXE as applied to the flow
control procedure.

The flow control procedure has no effect on the procedures
applying to INTERRUPT packets on a Virtual Call or Permanent
Virtual Circuit.

7.1 Flow control

At the DTE/DXE interface of a logical channel, the transmission
of DATA packets is controlled separately for each direction and
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is based on authorizations from the receiver. Figure 8 shows
schematically the flow control procedures discussed here.

On a Virtual Call or Permanent Virtual Circuit, flow control also
allows a DTE to limit the rate at which the remote DTE can
transmit DATA packets. This is achieved by the receiving DTE
controlling the rate at which it accepts packets across the
DTE/DXE interface. In a DTE/DCE environment, it should be
noted that there is a network-dependent limit on the number of
DATA packets which may be in the network on the Virtual Call
or Permanent Virtual Circuit.

ISO/TEC 8208 : 1995(E)

In addition, other (nonstandard) default window sizes may be
available.

From the combination of the standard default and the list of
nonstandard defaults, if any, a window size shall be selected for
each direction of data transmission. For Virtual Calls, this
choice applies in common to all logical channels at the
DTE/DXE interface. For Permanent Virtual Circuits, this choice
is made separately for each logical channel. These selections are
agreed to for a period of time with the DXE. In addition,
negotiation of the window size on a per Virtual Call basis is

ers to consider when receiving a DATA packet (table

7.1.1 Nymbering of packets

Each DATA packet transmitted across the DTE/DXE interface
for each (direction of data transmission on a given Virtual Call or
Permanent Virtual Circuit is sequentially numbered.

The seqyence numbering of DATA packets is performed modulo
8. The packet sequence numbers cycle through the entire range
from 0 ugh 7. The Extended Packet Sequence Numbering
Facility jmay be provided at the DTE/DXE interface. If the
Extended Packet Sequence Numbering Facility is selected, the
sequenc¢ numbering of DATA packets is performed modulo 128
and the packet sequence numbers cycle through the entire range
from O through 127. The modulo, 8 or 128, is the same for both

annel has just entered the FLOW CONTROL READY
, has a P(S) equal to 0. Subsequent DATA packets are
consecutively.

ptional User Facility for Extended Packet Sequence
umbering (13.2).

indow description

/DXE interface of a logical channel used for a Virtual

W consgcutive'packet send sequence numbers P(S) of the DATA
packets puthotized to cross the interface.

allo 7 ow Control Parameter Negotiatiog Facility has
been subscribed to.

See also:

— Optional User Facility for Nonstandard Default Window
Sizes (13.10);

— Optional User Facility for Flow Contrpl Parameter
Negotiation (13.12).

7.1.3 Flow control principles

When the sequence ‘number P(S) of the next DATA packet to be
transmitted by aDTE or DXE is within the window, the DTE or
DXE is authorized to transmit this DATA packet. When the P(S)
of the next DATA packet to be transmitted is dutside of the
window,<¢the DTE or DXE shall not transmit a IDATA packet
across'the DTE/DXE interface.

When the sequence number P(S) of the DATA pdcket received
by a DTE or DXE is next in sequence and is within the window,
the DTE or DXE will accept this DATA packet. | Receipt of a
DATA packet containing a P(S) that is out of sequence (i.e.,
there is a duplicate or a gap in the P(S) numbering), outside the
window, or not equal to O for the first DATA| packet after
entering the FLOW CONTROL READY state (d1)|is considered
by the DTE or DXE as a procedure error. In|a DTE/DCE
environment, a DCE will reset the logical channel|with a cause
indicating "Local Procedure Error.” A DTE will reset the
logical channel with a cause indicating "DTE Otfiginated." In
either case, the diagnostic will be "Invalid P(S)."

As an alternative for when a received DATA packet contains a
P(S) that is out of sequence but inside the window, a DTE may
use procedures (b) or (c) discussed in 11.3.

A number (modulo 8, or 128 when extended), referred to as a
packet receive sequence number P(R), conveys across the
DTE/DXE interface information from the recg¢iver for the
transmission of DATA packets. When transmitted across the
DTE/DXE interface, a valid P(R) (as defined below)) becomes the
lower window edge. In this way, additional DATA packets may

The packet send sequence number of the nrst of the W packets in
the window is referred to as the "lower window edge.” When a
Virtual Call or Permanent Virtual Circuit has just entered the
FLOW CONTROL READY state (d1), the window related to
each direction of data transmission has a lower window edge
equal to 0. The "upper window edge" is the P(S) of the last of
the W packets authorized to cross the interface.

The P(S) of the first DATA packet not authorized to cross the
interface is the value of the lower window edge plus W (modulo
8, or 128 when extended).

The standard default window size W is 2 for each direction of
data transmission at the DTE/DXE interface.

be authorized by the recetver to cross ihe DIE/DXE interface.

The packet receive sequence number, P(R), is conveyed in
DATA, RECEIVE READY (RR), RECEIVE NOT READY
(RNR), and REJECT (if subscribed to) packets.

The value of a received P(R) should be greater than or equal to
the last P(R) received by a DTE or DXE and less than or equal to
the P(S) of the next DATA packet to be transmitted by that DTE
or DXE. If this is not the case, the DTE or DXE will consider
the receipt of this P(R) as a procedure error and will reset the
logical channel. A DCE will indicate the cause as "Local
Procedure Error.” A DTE will indicate the cause as "DTE
Originated." In either case, the diagnostic will be "Invalid P(R)."
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ASSUME WINDOW SIZE W=2

A: LET ME SEND AS MANY SEQUENTIALLYNUMBERED DATA PACKETS AS I'M
PERMITTED TO BY W - THAT’S PACKETS 0 AND 1

© ISO/IEC

sreR]
iLigae DATA PACKETS
ZZ/iE FROM A TO B
D=3 UPPER | [ PO=T | [P0 ]
=2 7l WINDOW B
(7 777777///A  EDGE

[[PO= LOWER

[[Po= WINDOW
EDGE

B: A,HERE’S SOME DATA FOR YOU. BY THE WAY, I HAVE RECEIVED ALL
DATA PACKETS UP THROUGH 0 SO THE NEXT PACKET I'M EXPECTINGTO
RECEIVE FROM YOU IS PACKET 1
A
AR PS)=T
UPPER
WINDOW B
L 7 R DATA PACKET
FROM B TO A

[PS=T ] LOWER PR=T

[[PO=0 ] WINDOW
EDGE

A: SO YOU GOTMY PACKET 0 AND EXPECT PACKET 1 NEXT. WELL, THAT’S

ALREADY INMY WINDOW (AND WAS SENT). I'LL MOVE MY WINDOW EDGES
SO THAT PACKET 1 IS AT-THE LOWER EDGE AND PACKET 2 IS AT THE
URPER EDGE. NOW I CAN SEND PACKET 2
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Figure 8 — Flow Control Schematic
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The P(R) returned in any of the above-mentioned packets is less
than or equal to the P(S) (modulo 8, or 128 when extended) of
the next DATA packet expected. It implies that the DTE or DXE
transmitting the P(R) has accepted at least all DATA packets up
to and including the packet numbered P(R) -1.

See also:

— RECEIVE READY packet (7.1.5);
— RECEIVE NOT READY packet (7.1.6);

— Reset procedures (clause 8);

ISO/IEC 8208 : 1995(E)

Jor subsequent DATA packets with the D-bit set to 0. Some networks may
also defer updating the window for previous DATA packets (within the
window) with the D-bit set to O until the corresponding P(R) for the
packet with the outstanding D-bit set to 1 is transmitted to the DTE.

2 In a DTE/DCE environment, P(R) values corresponding to the data
contained in DATA packets with the D-bit set to 1 need not be the same at
the DTE/DCE interfaces at each end of a Virtual Call or Permanent
Virtual Circuit.

3 If the DTE has sent DATA packets with the D-bit set to 0, then the

DTE she

— Receipt of erroneous DATA packets (11.3);
— (ptional User Facility for Packet Retransmission (13.4);

— (ptional User Facility for Extended Packet Sequence
Numbering (13.2).

7.1.4 Ddlivery confirmation

When the¢ D-bit is set to 0 in a DATA packet having P(S) = p, the
significafice of the returned P(R) corresponding to that DATA
packet (l.e., P(R)2p+1) is a local updating of the window
across the Packet Layer interface. In a DTE/DCE environment,
the returped P(R) does not signify that a P(R) has been received
Sfrom the|remote DTE. Furthermore, the achievable throughput
is not cqnstrained by the DTE-to-DTE round-trip delay across
the netw@rk(s).

When th¢ D-bit is set to 1 in a DATA packet having P(S) = p, the
significapce of the returned P(R) corresponding to that DATA
packet (ife., P(R) 2 p + 1) is an indication that a P(R) has been
received [from the remote DTE for all data bits in the DATA
packet inf which the D-bit had originally been set to 1.

If the DTE is unwilling to use the D-bit procedure and recéives a
DATA packet with the D-bit set to 1, then it shall-reset the
logical channel with a cause indicating "DTE Originated” and the
diagnostic "D-bit Procedure Not Supported.”

To achiejve a greater degree of reliability, DTEs may use the D-
bit procedure to signify receipt of data by a higher layer entity.
Such use{requires prior agreement between the two DTEs. When
using thi procedure, the sending Packet Layer sets the D-bit of
the last DATA packet in an Msbit’ sequence to 1 if end-to-end
receipt donfirmation by a higher layer entity is desired. On
receiving the last DATA-packet of an M-bit sequence with the
D-bit set|to 1, the Packet.Layer shall not return the corresponding
P(R) untfl the data<in)this packet has been acknowledged by a
higher 1dyer entity:=~(It is for further study whether the Packet
Layer nepd wait(for acknowledgement by a higher layer entity of
the data in@DATA packet with its D-bit set to 1 when the packet

resettin rcerin pre. o <A
See also:

— D-bit (6.3);

— M-bit sequence (6.4);

— Reset procedures (clause 8);

— Clearing procedures\(5/5).
7.1.5 RECEIVE READY (RR) packets

RECEIVE READY (RR) packets are used by both a DTE and
DXE to indicatea readiness to receive the W DIATA packets
within thevindow starting with P(R), where P(R) i indicated in
the RR packet.

NQTE — The transmission of an RR packet with a partidular P(R) value
is;not to be taken as a demand for retransmission of DATA packets which
have already been transmitted.

See also:
— RECEIVE READY packet format (12.4.1 and figure 20).

7.1.6 RECEIVE NOT READY (RNR) packets

RECEIVE NOT READY (RNR) packets are used by both a DTE
and DXE to indicate a temporary inability to accgpt additional
DATA packets for a given Virtual Call or Permpnent Virtual
Circuit. A DTE or DXE receiving an RNR [packet stops
transmitting DATA packets on the indicated logica] channel, but
updates the window using the P(R) value of the RINR packet if
the P(R) is valid. The receive-not-ready situation|indicated by
the transmission of an RNR packet is cleared by the transmission
in the same direction of a RECEIVE READY or 3 REJECT (if
subscribed to) packet, or by the initiation of a reset procedure.

NOTES

1 The transmission of an RR packet after transmission of bn RNR packet
is not to be taken as a demand for retransmission of DATA packets which
have already been transmitted.

is not tre—tast—ome—im—amM-bit—Sequence.) — When s

acknowledgement is received, the Packet Layer shall return this
P(R) as soon as possible (e.g., without waiting for further DATA
packets) to avoid the possibility of deadlocks. A DATA, RR,
RNR, or REJECT (if subscribed to) packet may be used to
convey the P(R) (see note 2 to 7.1.6). Likewise, in a network
environment, the DCE is required to send a P(R) to the DTE as
soon as possible after the P(R) is received from the remote DTE.

NOTES

1 When a P(R) for a DATA packet with the D-bit set to 1 is outstanding,
local updating of the window at the DTE/DCE interface will be deferred

2 The RNR packet may be used to convey across the DTE/DXE interface
the P(R) value corresponding to a DATA packet which had the D-bit set
to 1 in the case that additional DATA packets cannot be accepted.

See also:

— RECEIVE NOT READY packet format (12.4.2 and
figure 21);

— RECEIVE READY packet (7.1.5);

— Reset procedures (clause 8).
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7.2 Throughput characteristics and throughput classes

A throughput class for one direction of transmission is an
inherent characteristic of the Virtual Call or Permanent Virtual
Circuit related to the amount of resources available to this Virtual
Call or Permanent Virtual Circuit. It is a measure of the steady
state throughput that can be provided under optimal conditions
on a Virtual Call or Permanent Virtual Circuit. However, due to
the statistical sharing of transmission and switching resources, it
is not guaranteed that the throughput class can be reached 100 %
of the time.

© ISO/IEC

— D-bit (6.3 and 7.1.4);
— Procedures for flow control (clause 7);

— Optional User Facility for Default Throughput Classes
Assignment (13.11);

— Optional User Facilities for Throughput Class Negotiation
(13.13).

8 Procedures for reset
The reset ?rnrarlnrpe described in thi.s.clausnapp]y.i.nd&pmdenﬂy

The optimal copditions to maximize the steady state throughput
include the follpwing:

a) the accegs line characteristics of the local and remote
interfaced do not constrain the throughput class;

NOTE 1|— In particular, because of the overhead due to the
frame a packet headers, when the throughput class
corresponding to the user class of service (i.e., access-line
transmissipn rate) of the DTE is applicable to a Virtual Call or
Permanent Virtual Circuit, a steady state throughput equal to that
throughpug class can never be reached.

b) the wind¢w sizes at the local and remote interfaces do not
constrain|the throughput;

c) the traffif characteristics of other logical channels at the
local arjd remote interfaces do not constrain the
throughppt;

d) the receiying DTE is not flow controlling the DXE such
that throyghput class is not attainable;

e) the transmitting DTE sends only DATA packets that have

The Extended Packet Sequence Numbering (see 113.2),
Nonstandard IDefault Packet Sizes (see 13.9), Nonstandard
Default Winddw Sizes (see 13.10) and/or the SFlow Control
Parameter Negotiation (see 13.12) facilities may be needed to
achieve high yalues of steady state throughput, especially for
Virtual Calls dr Permanent Virtual Circuits' having high transit
delay.

The throughpyt class is expressed) in bits per second. At a
DTE/DXE intgrface, the maximum User Data Field length is
specified for g Virtual Call 'or Permanent Virtual Circuit and,
thus, the throuBhput class.can be interpreted by the DTE as the
number of full DATA\packets/second at the DTE/DXE interface.

In the absencq éf~the Default Throughput Classes Assignment
Facility, the de
transmission correspond to the user class of service (i.e., the
access-line transmission rate) of the DTE but do not exceed the
maximum throughput class supported by the DXE. In addition,
negotiation of the throughput classes on a per Virtual Call basis
is allowed if one of the Throughput Class Negotiation facilities
has been subscribed to.

NOTE 2 — The sum of throughput classes of all Virtual Calls and
Permanent Virtual Circuits supported at a DTE/DXE interface may be
greater than the access-line transmission rate.

See also:
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to each logical channel existing at the DTE/DXE interface.|

The reset procedure is used to reinitialize a Yirtual Call or
Permanent Virtual Circuit. When a Virtual Call or Perfnanent
Virtual Circuit at the DTE/DXE interface has'just been reget, the
following actions relative to the logical channel are taken.

a) With respect to DATA packets{

— those that have been transmiitted are removed frpm the
window,

— those that have net-been transmitted but are contained
in an M-bit sequence for which some DATA packets
were tranSmitted are flushed from the queue of [DATA
packets awaiting transmission, and

— those that have been received but which ¢lo not
Constitute an entire M-bit sequence are flushed fjom the
M-bit-sequence reassembly area (as an altefnative,
these packets may be passed to a higher layejn entity
with an indication that they do not constitute an entire
M-bit sequence).

b) The lower window edge for each direction df data
transmission is set to O and subsequently tranpmitted
DATA packets are numbered starting from 0.

¢) Any receive-not-ready condition that had existed prior to
the reset is considered not to exist any longer.

d) Any outstanding INTERRUPT packet remains
unconfirmed.

e) All timer and retransmission parameters relating fo data
and interrupt transfer are set back to their initia} value
(these include T24, T25, T26, T27, R25, and R27).

In network applications, the reset procedure removes iIn each
direction all DATA, interrupt, and flow control packets that may
be in the network associated with that logical channel.

Figure 9 gives a schematic view of the reset procedure.

e reset procedure can apply only in
state (p4). In any other state, the reset procedure is abandoned.
For example, when a clearing (Virtual Calls only) or restarting
procedure is initiated, RESET REQUEST and RESET
INDICATION packets are left unconfirmed. There are three
states within p4 that apply to the reset procedure. They are the
FLOW CONTROL READY (d1), DTE RESET REQUEST (d2),
and DXE RESET INDICATION (d3) states, as shown in figure
36. A Virtual Call logical channel is in state d1 when it enters
state p4. A Permanent Virtual Circuit logical channel is
continuously in state dl except during a reset or restart
procedure.
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Table 34 specifies the action taken by the DTE on the receipt of
packets from the DXE as applied to the reset procedure.

See also:
— M-bit sequences (6.4 and figure 10);
— Flow control window (7.1.2);
— Timer parameters (table 26);

— Retransmission parameters (table 27).

8.1 Originating a reset request

ISO/IEC 8208 : 1995(E)

In a DTE/DCE environment, if a momentary failure occurs
within the network, then a RESET INDICATION packet with the

cause "Network Congestion” will be received from the DCE. If

the network has a temporary inability to handle data traffic, then
a RESET INDICATION packet with the cause "Network Out Of

Order" will be received from the DCE. In this case, when the

network can handle data traffic again, a Permanent Virtual
Circuit will be reset with the cause "Network Operational.”

After processing the RESET INDICATION packet, the DTE
transmits a RESET CONFIRMATION packet across the

DTN -

A DTE [indicates a reset request at any time by transmitting
across the DTE/DXE interface a RESET REQUEST packet
specifyirlg the logical channel and by starting the Reset Request
Respons¢ Timer (T22). The logical channel is then in the DTE
RESET REQUEST state (d2). In this state, the DTE discards
DATA, | INTERRUPT, INTERRUPT CONFIRMATION,
RECEIVE READY, RECEIVE NOT READY, and REJECT
packets for the logical channel. Therefore, higher layer entities
must be pble to cope with the various possible situations that may
oceur.

e to receive a RESET CONFIRMATION packet before

"DTE Originated” and the diagnostic "Timer Expired
Or Retransmission Count Surpassed For Reset Request.”" For a
Permangnt Virtual Circuit logical channel, the Packet Layer
notifies the appropriate entity; the logical channel then remains
in the DTE RESET REQUEST state (d2).

See also
— RESET REQUEST packet format (12.5.1 and figure 22);
— Heset Request Response Timer (T22) (table-26);
— Reset Request Retransmission Count(R22) (table 27);
— (learing procedures (5.5);
— Heceiving a reset indication'(8)2);
— Reset collision (8.3);

— Reset confirmationy(8.4).
8.2 Regeiving a resetindication
Upon receiving a~RESET INDICATION packet, the indicated

logical dhannel\is-in the DXE RESET INDICATION state (d3).
ate,.a*DTE considers subsequent receipt of any DATA,

error. It discards any such packet and transmits a RESET
REQUEST packet with a cause indicating "DTE Originated" and
the diagnostic "Packet Type Invalid For State d3."

The RESET INDICATION packet specifies the reason for the
resetting. The resetting cause code, as well as the diagnostic
code and an indication that a resetting procedure has taken place,
is passed to a higher layer entity.

NOTE — In a DTE/DTE environment, the RESET INDICATION packet
received by a DTE is the same as the RESET REQUEST packet
transmitted by the other DTE.

st
DT HIeeITace?

See also:

— RESET INDICATION packet format-(12.4.1 and figure

AN

i)y

— Resetting cause (12.5.1);

— Reset collision (8.3);
— Reset confirmation\(84);

— Timers to_Cconsider when receiving| a RESET
INDICATION packet (table 28).

8.3 Reset collision

Reset collision occurs when a DTE transmifs a RESET
REQUEST packet (as described in 8.1) and th¢n receives a
RESET INDICATION packet (as described in 8.2] for the same
logical channel. In this case, a DTE does not transtit nor expect
to receive a RESET CONFIRMATION packet and [considers that
the resetting is completed.

When the resetting procedure is completed, the logical channel is
in the FLOW CONTROL READY state (d1).

8.4 Reset confirmation

When a DTE is prepared to acknowledge a resef, it transmits
across the DTE/DXE interface a RESET CONFIRMATION
packet. At this time, the resetting procedure }s considered
completed.

Having initiated a resetting procedure, the DTE [considers the
resetting procedure completed when it receivgs a RESET
CONFIRMATION packet.

When the resetting procedure is completed, the logjcal channel is
in the FLOW CONTROL READY state (d1).

In a network environment, the RESET CONFIRMATION packet
received from a DCE can only be interpreted yniversally as
having local significance. However, within some networks, reset
confirmation may have end-to-end significance.

See also:

— RESET CONFIRMATION packet format (12.5.2 and
figure 23).

9 Effects of clear, reset, and restart procedures on
the transfer of packets
This clause pertains to a network environment.

All DATA and INTERRUPT packets generated by a DTE (or the
network) before initiation by the DTE or the DCE of a clear
(Virtual Calls only), reset, or restart procedure at the local
interface will either be delivered to the remote DTE before the

27
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Figure 9 — Reset Schematic


https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

© ISO/IEC

DCE transmits the corresponding indication on the remote
interface or be discarded by the network.

No DATA or INTERRUPT packets generated by a DTE (or the
network) after the completion of a restart (Permanent Virtual
Circuits only) or reset procedure at the local interface will be
delivered to the remote DTE before the completion of the
corresponding reset procedure at the remote interface.

When a DTE initiates a clear (Virtual Calls only), reset, or restart
procedure on its local interface, all DATA and INTERRUPT

ISO/TEC 8208 : 1995(E)

b) for each existing Virtual Call, a CLEAR INDICATION

packet with the cause "Out Of Order.”
During the out-of-order condition, the DCE will:

a) for any incoming Virtual Call, clear the call with the cause

"Out Of Order;"

b) for any DATA or INTERRUPT packet received from the
remote DTE on a Permanent Virtual Circuit, reset the
Permanent Virtual Circuit with the cause "Out Of Order;"

and

packets rwhieh—were—generated—by—the—remote—DTE—(or—tte
network) before the corresponding indication is transmitted to the
remote IDTE will either be delivered to the initiating DTE before
DCE copfirmation of the initial clear (Virtual Calls only), reset,
or restar{ request, or be discarded by the network.

NOTE - The maximum number of DATA packets which may be
discarded| is a function of network end-to-end delay and throughput
characterifstics and, in general, has no relation to the local window size.
For Vi Calls and Permanent Virtual Circuits on which all DATA
packctsn{! transferred with the D-bit set to 1, the maximum number of
DATA packets which may be discarded in one direction of transmission is
not largerfthan the window size of the direction of transmission.

10 Effpcts of Layers 1 and 2 on the Packet Layer

Changes| of operational states of Layers 1 and/or 2 of the
DTE/DXE interface do not implicitly change the state of any
logical dhannel in a Packet Layer entity. Such changes, when
they occhrr, are explicitly indicated at the Packet Layer by the use
of restaft, clear (Virtual Calls only), or reset procedures, as
approprifte.

An out-¢f-order condition on Layers 1 and/or 2 is defined as-a
condition in which:

a) frames cannot be transmitted or cannot be received across
th¢ DTE/DXE interface because of abnormal‘conditions
capsed, for instance, by a line fault between-the DTE and
DXE; or

b) th¢ DTE has received or transmitted a Data Link Layer
DISC command.

NOTE — Short Layer 1 outages (e.g.,ihomentary loss of carrier) are not
considerefl an out-of-order condition*and the Data Link Layer and Packet
Layer are [not informed.

When the multilink procedure is used, an out-of-order condition
is considered as haying 6ccurred when it is present at the same
time for|every singledink procedure of the DTE/DXE interface,
when th¢ multilink resetting procedure is performed, or upon loss

In termslofthe-OSI-conneetio
of-order condition is considered
Link connection is released.

modeDatatin] > out=

to have occurred when the Data

When such an out-of-order condition is detected, the DTE
considers those logical channels used for Virtual Calls to have
been cleared and those used for Permanent Virtual Circuits to
have been reset.

In a DTE/DCE environment, the DCE will transmit to the remote
end:

a) for each Permanent Virtual Circuit, a RESET
INDICATION packet with the cause "Out Of Order;" and

c) for a RESET REQUEST packet received frd

m the remote

DTE on a Permanent Virtual Circuit{_confirm the reset

procedure to the remote DTE by eithe

r a RESET

CONFIRMATION or RESET INDICATION ppcket.

When the out-of-order condition isrecovered, the
initiate the restart procedure.
Circuit in a DTE/DCE environment, each rem
receive a RESET INDICATION packet.

See also:
— Clearing procedures (5.5);

— Reset procedures (clause 8);

— Restart procedures (clause 4).

11 Error handling

An ‘error as defined at the Packet Layer can be
follows:

DTE should

For each Permgnent Virtual

te DTE will

classified as

a) syntactical errors — receipt of a packet that does not

conform to the format specifications of the
examples of syntactical errors are:

— receipt of any packet with an invalid Gg
Identifier,

— receipt of any packet with an unassi
Channel Identifier (this includes any pack
Restart, Registration, and DIAGNOSTIC
are received with a Logical Channel Ident

— receipt of any packet with an invalid
Identifier, and

Packet Layer;

neral Format

bned Logical
bts, other than
packets, that
fier of 0),

Packet Type

— receipt of a DATA packet with data that exceeds the

maximum User Data Field length pern|
logical channel,;

litted on that

b) logical errors — receipt of a packet that is not an

acceptable input to the current state of the 1

gical channel

examples of

or whose value of P(R) or P(S) is invalid;
T eITOTS 3

O¥PICd 1 (N

— receipt of a CONFIRMATION packet (CLEAR,

RESET, RESTART, or REGISTRATIO

N) when the

corresponding REQUEST packet has not been sent out,

— receipt of a second interrupt packe

t before an

INTERRUPT CONFIRMATION packet has been sent,

— receipt of any packet whose value of P(R)

is not greater

than or equal to the last P(R) received or is not less
than or equal to the next value of P(S) to be transmitted

across the DTE/DXE interface, and
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— receipt of a DATA packet whose value of P(S) is
outside the window or is inside the window but out of
sequence; and

c) transmission errors — errors resulting from the loss or

delay of packets; examples of transmission errors are:

— nonreceipt of an appropriate response packet (e.g., a
RESTART CONFIRMATION) after transmission of a
RESTART REQUEST packet and before expiration of
timer T20,

© ISO/IEC

— Diagnostic codes (tables 24 and 25);

— Reset procedures (clause 8);

11.2 Nonreceipt of window-rotation information

The procedures described in this subclause may opiionaily be
implemented by a DTE to recover from nonreceipt of window-
rotation information (i.e., nonreceipt of a P(R) to rotate the

— nonrgceipt of an appropriate response packet (e.g., a
CALL CONNECTED) after transmission of a CALL
REQUEST packet and before expiration of timer T21,

_________

— nonrgceipt of an appropriate response packet (e.g., a
RESET CONFIRMATION) after transmission of a
RESET REQUEST packet and before expiration of
timer) T22,

— nonrdceipt of an appropriate response packet (e.g., a
CLEAR CONFIRMATION) after transmission of a

LD CRUUNTANNIVASA AANSLIY ) dadel dansaiassiCnn U1 a

CLE REQUEST packet and before expiration of
timer T23,

— nonrgceipt of an appropriate response packet (e.g., an
INTHRRUPT CONFIRMATION) after transmission of
an INTERRUPT packet and before expiration of timer
T26,

— nonrgceipt of an appropriate response packet (e.g., a
REG[STRATION CONFIRMATION) after
transmission of a REGISTRATION REQUEST packet
and Hefore expiration of timer T28.

The above lisf of examples is not meant to cover all error
conditions. Taples 31 through 36 summarize the actions a DTE
follows upon detection of a syntactical or logical error,~Tables
26 and 27 summarize the actions a DTE follows upon detection
of a transmissign error.

11.1 The DIAGNOSTIC packet

The DIAGNOSTIC packet is applicable in\both DTE/DCE and
DTE/DTE environments. However, in(the former, only a DCE
may transmitl a DIAGNOSTIC (packet. In a DTE/DTE
environment, d DTE may transmif a\DIAGNOSTIC packet only if
it can suppress|its generation wlen connected to a network.

The DIAGNOBTIC packet jis used to indicate error conditions
under circumsfances where the usual methods of indication (i.e.,
reset, clear, [and<restart with cause and diagnostic) are
inappropriate (see tables 31 and 32). The DIAGNOSTIC packet

window after transmission of DATA packets). It i$ skmngly
recommended that a higher layer protocol be used to-effect such
recovery rather than these procedures.

Nonreceipt of window-rotation information;~from the vigwpoint
of the DTE transmitting the DATA packets, can occur bedause of
situations such as:

a) loss of transmitted DATA/ packets, up to an| entire
window’s worth of DATA packets (in the event thaf such a
loss occurs, the transmitting DTE will not receive packets
that rotate the window);

b) loss of a packet containing a P(R) that rotates the window
(packets used “for conveying a P(R) are the RR| RNR,
DATA, and REJECT (if subscribed to) packets);

¢) lessthan a full window’s worth of DATA packets With the
D;bit set to 0 was transmitted (the DXE, under [normal
circumstances, is only required to effect window fotation
to meet the throughput class and to acknowledge [DATA
packets with the D-bit set to 1); and

d) the DXE is effecting flow control by allowing the window
to close (i.e., without sending an RNR packet) when
receiving DATA packets with the D-bit set to 0 bedause of
a temporary lack of resources or other reasons.

Failure to receive window-rotation information, depending on the
reason, can lead to a condition in which the transmitting [DTE is
"flow-control inhibited" at the Packet Layer. If the window has

indefinitely. This condition is referred to as "flow{control
lockout."

See also:

supplies info dered
unrecoverable at the Packet Layer. Upon receipt of a
DIAGNOSTIC packet, the Packet Layer passes an indication of
its receipt and the associated error information to a higher layer
entity.

A DIAGNOSTIC packet is issued only once per particular
instance of an error condition. No confirmation is required to be
issued by the DTE on receipt of a DIAGNOSTIC packet.

See also:
— DIAGNOSTIC packet format (12.7 and figure 26);

30

— Window description (7.1.2);
— Flow control principles (7.1.3).
11.2.1 Optional procedures at the transmitting DTE

To effect recovery from nonreceipt of window-rotation
information, a DTE may start a Window Rotation Timer (T25)
when a DATA packet is transmitted across the DTE/DXE
interface. When a P(R) is received that rotates the window, the
timer is restarted if there are any previously-transmitted DATA
packets still in the window or if additional DATA packets are
then transmitted; otherwise, the timer is cancelled. If a P(R) that
rotates the window is not received before expiration of T25, then
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the transmitting DTE should:
a) reset the logical channel; or

b) retransmit all previously-transmitted DATA packets in the
window, and restart the timer. If the number of
retransmissions exceeds a maximum number R25, then the
DTE should reset the logical channel.

NOTES

1 This retransmission of DATA packets has nothing to do with the

ISO/IEC 8208 : 1995(E)

— Window Status Transmission Timer (T24) (table 26).
11.3 Receipt of erroneous DATA packets

The normal operation of data transfer requires that DATA
packets be received in sequence, be no larger than the
maximum-allowed packet size for the current data transfer
operation, and contain an integral number of octets in the User
Data Field. Receipt of a DATA packet with a nonconsecutive
P(S) value (i.e., P(S) # last P(S) + 1, modulo 8, or modulo 128
when extended), with a User Data Field length greater than the

Packet Retransmission Optional User Facility or the use of
REJECT packets.

2 |A DTE (except if it is operating with one of the alternative
prpcedures described in item (b) or (c) of 11.3) and a DCE will
copsider receipt of a DATA packet with a P(S) that is out of
s:Euence or outside the window as a procedure error and will reset
the logical channel.

When r¢setting the logical channel as in (a) or (b) above, the
DTE indicates the cause as "DTE Originated" with the diagnostic
"Timer Expired Or Retransmission Count Surpassed For DATA
Packet Transmission."

NOTE 3 — A DCE or DTE receiving DATA packets is not obligated to
rotate window in such a timely fashion so as to prevent the
transmitting DTE’s T2S timer from expiring (for example, see items (c)
and (d) of 11.2). Therefore, the procedure outlined above should be used
with cautjon.

See also
— Window Rotation Timer (T25) (table 26);
— Data Packet Retransmission Count (R25) (table 27);
— Reset procedures (clause 8).

11.2.2 Pptional procedures at the receiving DTE

To decrpase the probability of a lost window:rotation indication
packet, the DTE may send a RR, RNR, DATA, or REJECT (if
subscrilled to) packet every T24 time units”(i.e., at the expiration
of the Window Status Transmissien Timer) while the logical
channel|is in the FLOW CONTROL/READY state (d1). If T24
time unfts have elapsed since-the-last transmission of a window-
rotation|indication packet, then-either an RR or an RNR packet is
sent. The packet that is’sent should reflect the current condition
of the OJTE that transmits'it. Thus, if the DTE is unable to accept
more [PATA packets, then an RNR packet is transmitted;
otherwige, an RR\packet is transmitted. These packets contain a
P(R) cofresponding to the most recently-received correct DATA
packet. | This P(R) then becomes the lower window edge at the

attowed Tmaxinmum,or witha User Data Field ot octet aligned is
considered an error.

Three alternatives are available to a DTE forrecovgring from the
errors described above. They are:

a) ignore the erroneous DATA packet and reget the logical
channel with a cause indicating "DTE Origirjated" and one
of the following diagnostics as appropriate:

— Invalid P(S),
— Packet Tao-Long, or
— Nonoctet*Aligned Data Field;

b) ignore the erroneous DATA packet and transmit a REJECT
packet with a P(R) equal to the P(S) expected in the next
in-sequence DATA packet.

This alternative may be used only if agreement has been
reached on the use of the Packet Retransmiission Facility
with the interfacing DXE. Furthermore, in a DTE/DCE
environment, packet retransmission by a DCE as a result
of receiving a REJECT packet only [carries local
significance. That is, a DCE will respond tp the REJECT
packet by retransmitting the requested DATA| packet across
the local interface (a DCE does not transmit a REJECT
packet to the remote DTE).

c) ignore the erroneous DATA packet and 3ll subsequent
DATA packets until the correct DATA pacKet is received.

This procedure depends on the source DTE
all DATA packets still in the window after
has expired up to a maximum of R25 rg

retransmitting
its timer T25
transmissions.

(After this, the source DTE should reset the logical channel

with a cause indicating

"DTE Origina}

ed" and the

diagnostic "Timer Expired Or Retransmission Count

Surpassed For DATA Packet Transmission."

In a DTE/DCE environment, the DCE will r{
channel if it receives a duplicate DATA

transmitting DTE.

The above procedure does not preclude the use of additional
algorithms for rotation of the window. This procedure merely
attempts to ensure that once a decision is made to rotate the
window, the transmission of that decision will be effected even if
the original packet is lost.

NOTE — In a DTE/DCE environment, use of the above procedure at
one DTE/DCE interface may not have any effect on the other DTE/DCE
interface.

See also:

set the logical
packet. This

attermativerequires—that—both—DTEs—have—agreed to this

method for recovering from erroneous DATA packets.

The standard mode of recovery requires that the logical channel
be reset.

See

also:

— Reset procedures (clause 8);

— Optional User Facility for Packet Retransmission (13.4);

— Window Rotation Timer (T25) (11.2.1 and table 26);

— Data Packet Retransmission Count (R25
table 27);

) (11.2.1 and

31


https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

ISO/IEC 8208 : 1995(E)

— Flow control principles (7.1.3).

12 Packet formats

The information contained in this clause includes:
a) general packet-format information (12.1);
b) formats of the call setup and call clearing packets (12.2);
c) formats of the DATA and interrupt packets (12.3);

© ISO/IEC

field without adversely affecting the operation of the DTE/DXE
interface (including charging); and

c) would not contain any information pertaining to an optional user
facility to which the DTE has not subscribed, unless the DTE can

ignore the facility without adversely affecting the operation of the
DTE/DXE interface (including charging).

Bits of an octet are numbered 8 to 1, where bit 1 is the low-order
bit and is transmitted first. Octets of a packet are consecutively
numbered starting from 1 and are transmitted in this order.

d) formats Omwlg)—mmmmm quired

e) formats of the reset packets (12.5);

f) formats of the restart packets (12.6);

g) format of|the DIAGNOSTIC packet (12.7);
h) format of|the REJECT packet (12.8); and
i) formats of the registration packets (12.9).

12.1 General

A packet always consists of at least three octets. These three
octets contain the General Format Identifier Field, the Logical
Channel Identilier Field, and the Packet Type Identifier Field.
Depending on the particular packet type, other fields may also be
defined. Figure|10 shows the generalized packet format.

Bits
8 7 6 S5 4 3 2 1
1 General Format
Identifier

(0]
c
t o Logical Channel Identifier
e
t
s

3 Packet Type Identifier

Additionat Fields Depending
| onPacket Type l

Figure 10 — General Packet Format

that any additional field appended after the first three|octets
contain an integral number of octets. Receipt of a(packet|with a
nonoctet-aligned field is considered an error. If the Dath Link
Layer does not provide error recovery for nonoctet-gligned
packets, then appropriate error procedures,for format |errors,
depending on the packet type, should-be-invoked at the [Packet
Layer.

Each packet to be transferred across the DTE/DXE interface is
contained within the Data LinkFayer Information Field that will
delimit its length. Exactly one packet is contained |in the
Information Field. In térms of the OSI Data Link Servic¢, each
packet is transferred\@s the user data parameter of a single Data
Link Service data unit.

12.1.1 General Format Identifier field

The General Format Identifier Field is a four-bit, binarylcoded
field<which is provided to indicate the general format of the rest
ofithe header. The General Format Identifier Field is located in
bit positions 8, 7, 6, and 5 of octet 1, where bit 5 is the low-order
bit (see table 3).

Bit 8 of the General Format Identifier is used for the A-bit|in call
set-up and call clearing packets, or as the Qualifier bit (Qjbit) in
DATA packets. It is set to 0 in all other packets.

Bit 7 of the General Format Identifier is used for the dglivery
confirmation procedure in DATA packets and call setup packets.
It is set to 0 in all other packets.

Bits 6 and 5 are encoded for four possible indications. Two of
the codes are used to distinguish packets using mo
sequence numbering from packets using modulo 128 sequence
numbering (i.e., corresponds to whether the DTE has subdcribed
to the Extended Packet Sequence Numbering Facility). third
code is used to indicate an extension to an expanded formgt for a
family of General Format Identifier codes that are a subject of
further study in ITU-T. The fourth code is reserved for other
applications.

The possible extension of packet formats by the addition of new
fields is for further study.

NOTE — Any such field:

a) would only be provided as an addition following all previously
defined fields and not as an insertion between any of the previously
defined fields;

b) would be transmitted to a DTE only when either the interfacing
DXE has been informed that the receiving DTE is able to interpret
this field and act upon it, or when the receiving DTE can ignore the

32

NOTE — 1t is envisioned that other General Format Identifier
codes could identify alternative packet formats.

See also:

— Optional User Facility for Extended Packet Sequence
Numbering (13.2).
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Table 3 — General Format Identifier

12.1.1 L

The Logil
bit positi

OCTET 1
BITS:
8765
Call Setup and DATA packets XX01
Sequence numbering Call Clearing packets X001
scheme modulo 8
Flow Control, Interrupt, REJECT, Reset, 0001
Restart, Registration, and DIAGNOSTIC packets
Call Setup and DATA packets X X\10
Sequence numbering | 1 Cjearing packets X0 10
scheme modulo 128
Flow Control, Interrupt, REJECT, Reset, 0010
Restart, Registration, and DIAGNOSTIC packets
General Format Identifier extension 0011
Reserved for other applications ** 00
* Undefined
NOTE — A bit which is indicated as an "X" may be set to &ither "0" or "1", as discussed in subsequent clauses.

pgical Channel Identifier field

cal Channel Identifier Field" appearsin évery packet in
ns 4, 3, 2, and 1 of octet 1 and all'bit positions of octet

2. This field is binary-coded using bit(positions 4 through 1 of

octet 1 fd
octet 2 is

For each|
DTE/DC}

In Restar]
coded wi

12.12 P

llowed by bit positions 8 through 1 of octet 2. Bit 1 of
the low-order bit.

logical channel, this iumber has local significance in a
. environment.

, DIAGNOSTIC, and Registration packets, this field is
th all zeros:

hcket Type Identifier field

Each pac]

ket-shall be identified in octet 3 according to table 4

a) CALL REQUEST and INCOMING CALL (1]
b) CALL ACCEPTED and CALL CONNECTEI

c) CLEAR REQUEST and CLEAR INDICATI
and

d) CLEAR CONFIRMATION (12.2.6).

Each of these packets includes an Address Blo
described in 12.2.1.

The packet and Facility Field length restrictions are
12.2.2.

See also:

23);
D (12.2.4);
ON (12.2.5);

ck which is

described in

— Procedures for setting up and clearing

12.2 Call setup and call clearing packets

The following packets are used for setting up and clearing a

Virtual C

all:

(clause 5).

yirtual Calls

1) The Logical Channel Identifier Field can alternatively be viewed as consisting of two subfields: a Logical Channel Group Number Field and a Logical
Channel Number Field. The Logical Channel Group Number Field is in bit positions 4, 3, 2, and 1 of octet 1. The Logical Channel Number Field is in all

bit positions of octet 2. Both subfields are binary-coded, where bit 1 is the low-order bit. This alternative terminology is not used within this International
Standard.
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Table 4 (1 of 2) — Packet Type Identifier
PACKET TYPE OCTET 3 BITS:
(Note 1)
FROM DTE TO DXE FROM DXE TO DTE 87654321
Call Setup and Call Clearing
CALL REQUEST INCOMING CALL 00001011
CALL ACCEPTED CALL CONNECTED 000011 1%
CLEAR REQUEST CLEAR INDICATION 00010011
CLEAR CONFIRMATION CLEAR CONFIRMATION 00010911
Data and Interrupi
DATA DATA XXXXXXXO0
INTERRUPT INTERRUPT 00100011
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 00100111
Flow Control and Reset
RECEIVE READY RECEIVE READY
modulo 8 modulo 8 XXX00001
thodulo 1287 modulo 1282 00000001
RECEIVE NOT READY RECEIVE NOT'READY
odulo 8 modulo 8 XXX00101
odulo 128 modulo,128> 0000010T1
ECT? REIECT"
odulo 8 modulo 8 XXX01001
odulo 128° modulo 128° 00001001
RESET REQUEST RESET INDICATION 00011011
RESET CONFIRMATION RESET CONFIRMATION 00011111
Restart
RESTART REQUEST RESTART INDICATION 11111011
RESTART CONFIRMATION RESTART CONFIRMATION 11111111
Diagnostic
DIAGNOSTIC’ DIAGNOSTIC® 11110001
Registration7
REGISTRATION REQUEST REGISTRATION REQUEST? 11110011
REGISTRATION CONFIRMATION® REGISTRATION CONFIRMATION |1 1 1 1 0 1 1 1
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Table 4 (2 of 2) — Packet Type Identifier

NOTES

1 A bit which is indicated as "X" may be set to either "0" or "1", as discussed in subsequent clauses.

2 Modulo 128 numbering is used only with the Extended Packet Sequence Numbering Facility.
3 A DTE may transmit a REJECT packet only if the optional Packet Retransmission Facility has been subscribed to for

~unr

iransmission of REJECT pacxels from DTE to DXE (see i3. 4)

4 A DCE will never transmit a REJECT packet and, therefore, a DTE need not be able to process areceived REJECT packet ina
DTE/DCE environment. On_the othe

environment only if the agreement to use the opﬂona] Packet Retransmxssnon Facnhtv mc]udes retransmission of DATA packelts
by the DTE.

5 A DTE may transmit a DIAGNOSTIC packet only in a DTE/DTE environment and only if it can be set to suppress #s
generation when connected to a network.
6 In a DTE/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented bythe) network. In|a
DTE/DTE environment, a DTE may receive a DIAGNOSTIC packet from a DTE only if the transmitting<\DTE can be set o

suppress its generation when connected to a network,

suppress its generation when connected to a netv
7 Registration packets are used only if the optional On-line Facility Registration Facility has been sitbscribed to (see 13.1).
8 A DCE will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE need fiot be able to process a receivéd
REGISTRATION REQUEST packet in a DTE/DCE environment. On the other hand, a DTE-niust be able to process a receivéd
REGISTRATION REQUEST packet in a DTE/DTE environment only if the agreement t6 use the optional On-line Facilj
Registration Facility includes the DTE responding to registration-procedure initiation.

9 A DTE must not transmit a REGISTRATION CONFIRMATION packet in a. DTE/DCE environment. On the other hand
DTE must be able to transmit a REGISTRATION CONFIRMATION packet ‘in/response to a REGISTRATION REQUEYT
packet only if the agreement to use the optional On-line Facility Registfation Facility includes the DTE responding fo

<

»
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registration-procedure initiation.

12.2.1 Address block description

Call setpp and call clearing packets contain an Address Block.
This Address Block has two possible formats as determined by
the valde of the A-bit in the General Format Identifier. The
format where the A-bit is set to 0 can accommodate addresses
ing to the formats described in Recommendations X.121

of the ALL REQUEST packet (See 13.28 for more details on
alternative addressing). The address format where the A-bit is set
to 1 confains, in addition to the-address itself, fields to specify the
Type Of Address (TOA).and the Numbering Plan Identification
(NPI).
NOTE

1 An alfernative~address is one that does not conform to the formats
specified|in Recommendation X.121.

2 Other |possible uses of the A-bit = 1 Address Block format are for

When transmitting a CALL REQUEST packet, the|DTE may use
either the A-bit = 0 Address Block format or the A-bit =

Address Block format. However, the DTE may us¢ the A-bit= 1
Address Block format only if it is not possible to yse the A-bit =
0 Address Block format and if the A-bit = 1 Address Block
format is supported by the DXE.

12.2.1.1 Format of the Address Block when the A-bit =0
Figure 11 illustrates the format of the Address Block when the

A-bit is set to 0.
Bits
8 7 6 5 4 3 2 1
Calling DTE Address Length | Called DTE Addiress Length

Called DTE Address (see Note)

further study in ITU-T.

3 Pending further study in ITU-T, the calling DTE Address Field cannot
be used in CALL REQUEST packets when the A-bit = 1.

4 Pending further study in ITU-T, all other call setup packets and all call
clearing packets use only the A-bit = 0 Address Block format.

The A-bit = 0 Address Block format is supported by all networks
and DTEs. The A-bit = 1 Address Block format may be
supported by some networks and by some DTEs. DTEs and
networks supporting the A-bit = 1 Address Block format shall
also support the A-bit = 0 Address Block format.

Calling DTE Address (see Note)

0 0 0 0

NOTE — The figure is drawn assuming the number of address digits
present in the Called DTE Address Field is odd and the number of address
digits present in the Calling DTE Address Field is even.

Figure 11 — Format of the Address Block
when the A-bit =0
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12.2.1.1.1 Calling and Called DTE address length fields

These fields are each four bits long and consist of field length
indicators for the Calling and Called DTE Addresses. Bits 8, 7,
6, and 5 indicate the length of the Calling-DTE Address in semi-
octets. Bits 4, 3, 2, and 1 indicate the length of the Called-DTE
Address in semi-octets. Each address-length indicator is binary-
coded, where bit 5 or 1 is the low-order bit of the indicator.

12.2.1.1.2 Calling and Called DTE address fields
The octets following the Address Length Fields consist of the

© ISO/IEC

12.2.1.2.1 Calling and Called DTE address length fields

These fields are each one octet long and consist of field length
indicators for the Calling and Called DTE Address fields. The
first Address Field Length octet indicates the length of the Called
DTE Address Field in semi-octets. The second Address Field
Length octet indicates the length of the Calling DTE Address
Field in semi-octets. Each address-length indicator is binary-
coded, where 1 is the low-order bit of the indicator.

12.2.1.2.2 Calling and Called DTE address fields

Called-DTE Address when present, then the Calling-DTE

Address when

Each digit of aj
decimal with

Starting from
consecutive oc|
higher-order di

When present,
semi-octet foll
when present.
Called DTE A
DTE Address H

When the total
plus Calling D
be rounded up

present.

h address is coded in a semi-octet in binary-coded
it 5 or 1 being the low order bit of the digit.
the high-order digit, an address is coded in
ets, with two digits per octet. In each octet, the
it is coded in bits 8, 7, 6, and 5.

the Calling DTE Address Field starts on the first
wing the end of the Called DTE Address Field,
Consequently, when the number of digits of the
dress Field is odd, the beginning of the Calling
ield, when present, is not octet aligned.

number of digits in the Called DTE Address Field
[E Address Field is odd, the combined fields shall
to an integral number of octets by inserting zeros

in bits 4, 3, 2, dnd 1 of the last octet of the combined fields.

NOTE — Thes
such as abbrev]
employed, as we
ITU-T.

e fields may be used for optional addressing facilities
ated addressing. The optional addressing facilities
I as the coding of those facilities, are for further study by

12.2.1.2 Formiat of the Address Block when the A-bit =1

Figure 12 illus

A-bit is set to 1.

rates the format of the Address Block wheh. the

Bits
6 5 4 3 2 1

Called DTE Address(ength

Calling DTE Address Length

Called DTE Address (see Note)

Calling DTE Address (see Note)

Field when present and the Calling DTE Address(Field when
present. Each DTE Address Field, when presenf, hap three
subfields: Type Of Address (TOA) subfield;y Numberijg Plan
Identification (NPI) subfield and the Address” Digits spbfield.
The first two subfields are at the beginning of each Address Field
and are binary coded.

These fields respectively consist of the Called DTE Iddress
1

The coding of the Type Of Address‘subfield is given in taljle 5.
Table 5 — Coding of-the Type Of Address subfield

Bits: 8,77 6 5§
o)1 0 1

other values

Type Of Address

Alternative address

Reserved

The coding of the Numbering Plan Identification subfield is
dependent upon the value specified in the Type Of Address
subfield. When the Type Of Address subfield indicates an
alternative address, the Numbering Plan Identification jubfield
identifies the coding of the address in accordance with table 6.

12.2.2 Packet and Facility Field length restrictions

The maximum length of call setup and call clearing pagkets is
259 octets. Each field, except the Facility Field, has a specified
maximum as given in the following subclauses. The Facility
Field may vary in size up to a value so as to make the packet 259
octets in length.

If any of the field-specific maxima is exceeded or|if the
maximum packet length is exceeded, the call is cleqred as
specified in table 33.

NOTE — Although a CALL REQUEST or a CLEAR REQUEST packet
does not exceed 259 octets when transmitted across the local DYE/DCE
interface, it still may not be compatible in size with all interfaces|in route
to the remote DTE. This is especially true if, for example, facilfties are

1
1
1
1
|
[
|
I
|
|
L

0 0 0 0

NOTE — The figure is drawn assuming the number of semi-octets
present in the Called DTE Address Field is odd and the number of semi-
octets present in the Calling DTE Address Field is even.

Figure 12 — Format of the Address Block
when the A-bit=1
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Ho-thepacketor if ;hzv’emtz‘ﬂﬁ“rbu‘tu‘bmk‘lw me size
does not support this length of packet. In such cases, the call is cleared
by the network.

12.2.3 CALL REQUEST and INCOMING CALL packets

Figure 13 illustrates the format of CALL REQUEST and
INCOMING CALL packets.

In a DTE/DCE environment, the CALL REQUEST packet and
INCOMING CALL packet are two different "physical” packets
because of the intervening network. However, in a DTE/DTE
environment, the INCOMING CALL packet received by a DTE is
the same as the CALL REQUEST packet sent by the other DTE.
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Table 6 — Coding of the Numbering Plan Identification subfield
when the Type Of Address subfield specifies alternative address

Bits: 4 3 2 1 Alternative Address Coding
0 0 O O | Character string coded in accordance with Recommendation T.50 | ISO/IEC 646
0 0 0 1 | OSINSAP address coded in accordance with Recommendation X.213 | ISO/IEC 8348
0 0 1 O | Medium Access Control (MAC) address coded in accordance with ISO/IEC 10039
0 0 1 Internet address coded in accordance with RFC 1166
other values— T Reserved

Bits
&8 7 6 S5 4 3 2 1

General Format
1 Identifier
(See Note)

Logical
Channel Identifier

me—»(‘DHOO
[\S]

3 Packet Type Identifier
0O 0 0 o0 1 o 1 1

Address Block
(See 12.2.1) '

Facility length

Facilities

| Call UserData |
NOTE + Coded XX01 (modulo 8) or XX10 (modulo 128).

Figyre 13 — CALL REQUEST and INCOMING CALL
Packet Format

INCOMING CALL packet.

Bit 7 of the General Format Identifier (octet 1) is|set to 0 or 1
depending on whether the mechanism described in 6.3 is used
(this mechanism is used to‘eXpress the possible use |of end-to-end
data acknowledgement during the data-transfer phage).

12.2.3.1.2 Address Block
The Address Bloek is described in 12.2.1.

Either the ‘A-bit = 0 Address Block format or, if smitting an
alternativé address in the Address Field, the A-bif = 1 Address
Block format can be used in a CALL REQUEST pafket.

Presently, only the A-bit = 0 Address Block form4t can be used
in an INCOMING CALL packet.

12.2.3.1.3 Facility Length field

The octet following the Address Block indicates thq length of the
Facility Field in octets. The facility-length indicaftor is binary-
coded, where bit 1 is the low-order bit of the indicatpr.

12.2.3.1.4 Facility field

The Facility Field is present only when the DTE or [DXE is using
an optional user facility requiring some indication|in the CALL
REQUEST packet or INCOMING CALL packet.

The Facility Field contains an integral number of octets. The
actual maximum length of this field depends on the] facilities that
are supported at the DTE/DXE interface. However, this
maximum cannot exceed 255 octets and is also limited by the
global maximum length of the packet (see 12.2.2).

See also:
— Coding of the Facility Field (clause 15).
12.2.3.1.5 Call User Data field

12.2.3.1 Basic format

The first three octets consist of the General Format Identifier, the
Logical Channel Identifier, and the Packet Type Identifier Fields,
as described in 12.1.1 through 12.1.3. However, bits 8 and 7 of
octet 1 (part of the General Format Identifier) are set as noted
below.

12.2.3.1.1 General Format Identifier

Bit 8 of the General Format Identifier (octet 1) is set to 0 or 1
according to the Address Block format used as described in
12.2.1. Presently, only the A-bit = 0 format can be used in an

Following the Facility Field, the Call User Data Field may be
present and has a maximum length of 16 octets. This field shall
contain an integral number of octets, as indicated in 12.1.

When a Virtual Call is being established between two packet-
mode DTEs, networks do not act on any part of the Call User
Data Field (see Recommendation X.244).

12.2.3.2 Extended format

The extended format may be used only in conjunction with the
Fast Select Facility. The extended format is identical to the basic
format except that the Call User Data Field has a maximum
length of 128 octets.
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See also:
— Fast Select (13.16).

12.24 CALL ACCEPTED and CALL CONNECTED
packets

Figure 14 illustrates the format of CALL ACCEPTED and CALL
CONNECTED packets. In a DTE/DCE environment, the CALL
ACCEPTED packet and CALL CONNECTED packet are two
different "physical” packets because of the intervening network.
However, in a DTE/DTE environment, the CALL CONNECTED

© ISO/IEC

12.2.1. Presently, only the A-bit = 0 format can be used for the
CALL CONNECTED or CALL ACCEPTED packets.

Bit 7 of the General Format Identifier (octet 1) is set to 0 or 1
depending on whether the mechanism described in 6.3 is used
(this mechanism is used to express the possible use of end-to-end
data acknowledgement during the data-transfer phase).

12.2.4.1.2 Address Block
The Address Block for A-bit = 0 is described in 12.2.1.1.

packet received by a DTE is the same as the CALL ACCEPTED
packet sent by the other DTE.

Bits
8 7 6 5 4 3 2 1
General Format
1 Identifier
0 See Note)
ﬁ 5 Logical
o Channel Identifier
t
§ 3 Packet Type Identifier
0 |0 0 0 1 1 1 1
Address Block
| (See 12.2.1) |
Facility length
| Facilities
| Called User Data | *

NOTE — Coded XX01 (modula’8).or XX 10 (modulo 128).
*Used only in [‘he extended format (see 12.2.4.2).

re 14— CALL ACCEPTED and CALL
CONNECTED Packet Format

Fig

Fhreuseof-theAddressengtir Fretds—imrthe—AddressBilock, in
CALL ACCEPTED packets is mandatory, even if they/are set to
zero.

12.2.4.1.3 Facility Length field

The octet following the Address Block indicates the length of the
Facility Field in octets. The facility-length indicator is |binary-
coded, where bit 1 is the low-order bit of the indicator.

The use of the Facility Length' Field in CALL ACCEPTED
packets is mandatory, even if’it is set to zero.

12.2.4.1.4 Facility field

The Facility Field-is‘present only when the DTE or DXE {s using
an optional usép facility requiring some indication in the] CALL
ACCEPTED packet or CALL CONNECTED packet.

actual maximum length of this field depends on the facilifies that
are supported at the DTE/DXE interface. Howevdr, this
maximum cannot exceed 255 octets and is also limited by he
global maximum length of the packet (see 12.2.2).

The Faeility Field contains an integral number of octe]s. The

See also:
— Coding of the Facility Field (clause 15).
12.2.4.2 Extended format

The extended format may be used only in conjunction With the
Fast Select Facility. The extended format is identical to the basic
format except that the Called User Data Field may be present.

Called User Data field:
Following the Facility Field, the Called User Data Field [may be
present and has a maximum length of 128 octets. This figld shall

contain an integral number of octets, as indicated in 12.1.

When a Virtual Call is being established between two |packet-
mode DTEs, networks do not act on any part of the Called User

12.2.4.1 Basic format

The first three octets consist of the General Format Identifier, the
Logical Channel Identifier, and the Packet Type Identifier Fields,
as described in 12.1.1 through 12.1.3. However, bits 8 and 7 of
octet 1 (part of the General Format Identifier) are set as noted
below.

12.2.4.1.1 General Format Identifier

Bit 8 of the General Format Identifier (octet 1) is set to 0 or 1
according to the Address Block format used as described in

38

Data Field (see Recommendation X.244).
See also:
— Fast Select (13.16).

12.2.5 CLEAR REQUEST and CLEAR INDICATION
packets

Figure 15 illustrates the format of CLEAR REQUEST and
CLEAR INDICATION packets.

In a DTE/DCE environment, the CLEAR REQUEST packet and
CLEAR INDICATION packet are two different "physical”
packets because of the intervening network. However, in a
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DTE/DTE environment, the CLEAR INDICATION packet
received by a DTE is the same as the CLEAR REQUEST packet
sent by the other DTE.

Bits
8 7 6 5 4 3 2 1
General Format
Identifier
(See Note)

fan—y

ISO/TEC 8208 : 1995(E)

defined in Recommendation X.96). In a DTE/DCE environment,
a DTE, in order to allow for possible later extensions to table 7,
shall be able to accept any value in the Clearing Cause Field in a
CLEAR INDICATION packet.

In a DTE/DTE environment, a DTE may either handle a clearing
cause other than "DTE Originated” as it does in a DTE/DCE
environment (i.e., process the packet normally) or treat it as an
error. In the latter case, the Packet Layer transmits a CLEAR
REQUEST packet with a cause indicating "DTE Originated" and

the diagnostic "Improper Cause Code From DTE."”

Logieat
Channel Identifier

Packet Type Identifier
0 0 1 0 0 1 1

e o =0 O

4 Clearing Cause

5 Diagnostic Code

I Address Block
(See 12.2.1)

Facility length

| Facilities |

| Clear User Data |

NOTE —} Coded X001 (modulo 8) or X010(medulo 128).
*Used ofly in the extended format (see 12.2.52).

Figure 15 — CLEAR REQUEST and CLEAR
INDICATION Packet Format

12.2.5.1] Basic.format

The firsf threevoctets consist of the General Format Identifier, the

LogicallChannel Identifier_and the Packet Type Identifier Fields,

12.2.5.1.2 Diagnostic Code field

Octet 5 is the Diagnostic Code Field and-contajns additional

information on the reason for the clearing'of the ¢
of the Diagnostic Code Field is dependent on the
as given in table 24.

In a CLEAR REQUEST packet, the Diagnostic
required, even if it indicates\ioradditional informati

In a CLEAR INDICATION packet, if the Clearin

. The coding
tlearing cause

Code Field is
bn.

b Cause Field

indicates "DTE Originated," the Diagnostic Code Field has been

passed unchanged from the remote DTE as a resul

of its having

initiated a cléaring procedure or, in a DTE/DCE epvironment, a

restarting{procedure. In a CLEAR INDICATION
Clearing{ Cause Field does not indicate "DTE Of
Diaghnostic Code Field is network generated.

NOTE — The contents of the Diagnostic Code Field
meaning of the Clearing Cause Field. A DTE is not requi
any action on the contents of the Diagnostic Code Field
Cause Field has to be accepted even if the Diagnostic Cod
an unspecified code combination.

12.2.5.2 Extended format

The extended format is used only when the DTE
to use the Address Fields, the Facility Field, ang
User Data Field. The Address and Facility Fields
CLEAR REQUEST or CLEAR INDICATIO
response to an INCOMING CALL or CALL REQ
respectively, when the Called Line Addrg
Notification Facility (see 13.26) is present. The F
used when the Charging Information Facility
Reference Number Facility (13.29) or the Facility
is present. The Clear User Data Field is used in co
the Fast Select Facility (13.16) and the Call Defled
Facility (13.25.2.2).

The description in 12.2.5.1 applies to the extended
addition, the fields defined in 12.2.5.2.1 throy

packet, if the
iginated,” the

o not alter the
ed to undertake
. The Clearing
e Field contains

r DXE needs
i/or the Clear
are used in a
N packet in
UEST packet,
ss Modified
cility Field is
(see 13.22),
Marker (15.1)
hjunction with
tion Selection

format and, in
gh 12.2.5.2.4

follow the Diagnostic Code Field.

as described in 12.1.1 through 12.1.3.
Bit 8 of the General Format Identifier is set to 0.
12.2.5.1.1 Clearing Cause field

Octet 4 is the Clearing Cause Field and contains the reason for
the clearing of the call.

The Clearing Cause Field in a CLEAR REQUEST shall be set to
"DTE Originated" by a DTE.

The coding of the Clearing Cause Field in a CLEAR
INDICATION packet is given in table 7 (clearing causes are

Bit 8 of the General Format Identifier (octet 1) is set to 0 or 1
according to the Address Block format as described in 12.2.1.

Presently, only the A-bit = 0 format can be used.
12.2.5.2.1 Address Block

The Address Block for A-bit = 0 is described in 12.
12.2.5.2.2 Facility Length field

2.1.1.

The octet following the Address Block indicates the length of the
Facility Field in octets. The facility-length indicator is binary-
coded, where bit 1 is the low-order bit of the indicator.
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Table 7 — Coding of the Clearing Cause Field in CLEAR INDICATION Packets

OCTET 4 BITS:
CLEARING CAUSE 87654321 | NOTES
DTE Originated 00000000 |1
DTE Originated 10000000 | 2
Number Busy X0000001 ] 3,4
Out of Order X0001001 | 3,4
Remote Procedure Error X0010001] 3,4
Reverse Charging Acceptance Not Subscribed | X 001 1001 | 3,4,5
Incompatible Destination X0100001] 3,4
Fast Select Acceptance Not Subscribed X0101001 ]| 3,45
Ship Absent X0111001 ] 3,4,6
Invalid Facility Request X0000011] 3,4
Access Barred X0001011] 3,4
Local Procedure Error X0010011 |34
Network Congestion X0000101% 3,4
Not Obtainable X0001104 )| 3,4
ROA Out of Order X0010201 1| 3,4,5
Gateway-detected Procedure Error 11000001 | 3
Gateway Congestion 11000011 | 3
NOTES
1 Used when the Diagnostic Code Field is coded in accordance with table 25.
2 Used when the Diagnostic Code Field is not coded.if‘accordance with table 25.
3 These clearing causes apply only to a DTE/DCE environment.
4 The bit indicated as "X" set to 0 indicatés/aclearing cause generated by a public data network and
setto 1 indicates a clearing cause generated’by a private network.
5 May be received only if the corresponding optional user facility is used.
6 Used in conjunction with maritime mobile service.

12.2.5.2.3 Faqlity field

The Facility Fipld is present only,‘when the DTE or DXE is using
an optional usdr facility requiring some indication in the CLEAR
REQUEST or fLEAR INDICATION packet. The Facility Field
contains an injtegral numbér of octets. The actual maximum
length of this fleld depénds on the facilities that are supported at
the DTE/DXE [interface. However, this maximum cannot exceed
255 octets andlis also limi : ciprai-le

the packet (see 12.2.2).

See also:
— Coding of the Facility Field (clause 15).
12.2.5.2.4 Clear User Data field

Following the Facility Field, the Clear User Data Field may be
present and has a maximum length of 128 octets. This field shall
contain an integral number of octets, as indicated in 12.1. When
a Virtual Call is being cleared between two packet-mode DTEs,
networks do not act on any part of the Clear User Data Field (see
Recommendation X.244).
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12.2.6 CLEAR CONFIRMATION packet

Figure 16 illustrates the format of the C(LEAR
CONFIRMATION packet transmitted by a DTE as well as the
format of the CLEAR CONFIRMATION packet receivgd by a
DTE.

12.2.6.1 Basic format

contat

packe octets—Th e of the
General Format Identifier, the Logical Channel Identifier, and the
Packet Type Identifier Fields, as described in 12.1.1 through
12.1.3.

Bit 8 of the General Format Identifier is set to 0.
12.2.6.2 Extended format

The extended format is used for CLEAR CONFIRMATION
packets issued by a DCE only in conjunction with the Charging
Information Facility (see 13.22). The extended format is used for
CLEAR CONFIRMATION packets issued by a DTE only in
conjunction with the Reference Number Facility (see 13.29) or
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Bi See also:
its
8 7 6 5 4 3 2 1 — Coding of the Facility Field (clause 15).
General Format 12.3 DATA and interrupt packets

1 Identifier The following packets are used for transmitting data or are used
0 (See Note) with the interrupt procedure:
c a) DATA (123.1);
t oo Logical b) INTERRUPT (12.3.2); and
e Channel Identifier
t ¢} INTERRUPT CONEIRMATION (12.3.3)
N .

3 Packet Type Identifier 12.3.1 DATA packet

0o 0 o 1 0 1 1 1

I Address Block I
(See 12.2.1)

Facility length *

| Facilities ]

I |

NOTE —} Coded X001 (modulo 8) or X010 (modulo 128).
*Used onfly in the extended format (see 12.2.6.2).

Figure 16 — CLEAR CONFIRMATION Packet Format

where the Facility Marker (15.1) is needed. Thé description in
12.2.6.1|applies to the extended format and, in addition, the fields
defined {n 12.2.6.2.1 through 12.2.6.2.3 follow octet 3.

Bit 8 off the General Format Identifier+(octet 1) is set to 0 or 1
accordijg to the Address Block forniat used as described in
12.2.1. [Presently, only the A-bit=-0'format can be used for the
CLEAR|CONFIRMATION packet.

12.2.6.2|1 Address Block
The Address Block for A=bit = 0 is described in 12.2.1.1.

Presently, the Address Length Fields are coded with all zeros.
The Address Fields are not present.

12.2.6.2{2Facility Length field

Figure 17 illustrates the format of the DATA" pack

et transmitted

by a DTE as well as the format of the DATA packet received by

a DTE.

The first three octets consist of-the"General Format
Logical Channel Identifier,cand-the Packet Type Id
as described in 12.1.1 through 12.1.3. In addition,
octet 1 (part of the General Format Identifier) are
below. When packet-sequence numbering is perf
8, bits 8 through-2.of octet 3 (part of the Packet T|
are used as noted below.

12.3.1.1 QUALIFIER bit

Bit 8.afoctet 1 is the Qualifier bit (Q-bit).

12.3.1.2 DELIVERY CONFIRMATION bit

Bit 7 of octet 1 is the Delivery Confirmation bit (D-
12.3.1.3 Packet Receive Sequence Number

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of
extended, are used for indicating the packet rec
number P(R). P(R) is binary-coded, where bit 6,
extended, is the low-order bit.

12.3.1.4 More Data bit

Bit 5 of octet 3, or bit 1 of octet 4 when extende
Data bit (M-bit).

12.3.1.5 Packet Send Sequence Number

Bits 4, 3, and 2 of octet 3, or bits 8 through 2 of
extended, are used for indicating the packet
number P(S). P(S) is binary-coded, where bit 2 is
bit.

12.3.1.6 User Data field

Identifier, the
entifier Fields,
bits 8 and 7 of
used as noted
rmed modulo
ype Identifier)

bit).

octet 4 when
eive sequence
or bit 2 when

|, is the More

octet 3 when
nd sequence
the low-order

, contain user

Octets following octet 3, or octet 4 when extended

The octet following the Address Block indicates the length of the
Facility Field in octets. The facility length indicator is binary-
coded, where bit 1 is the low-order bit of the indicator.

12.2.6.2.3 Facility field

The Facility Field contains an integral number of octets. The
actual maximum length of this field depends on the facilities that
are supported at the DTE/DXE interface. However, this
maximum cannot exceed 255 octets and is also limited by the
global maximum length of the packet (see 12.2.2).

data This field shall contain an integral numbes

of octets, as

indicated in 12.1. The maximum length of this field is described

in 6.2.
12.3.2 INTERRUPT packet

Figure 18 illustrates the format of the INTERRUPT packet

transmitted by a DTE as well as the format of the
packet received by a DTE.

The first three octets consist of the General Format

INTERRUPT

Identifier, the

Logical Channel Identifier, and the Packet Type Identifier Fields,

as described in 12.1.1 through 12.1.3.
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Bits .
Bits
8§ 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
General Format
1| Identifier General Format
Q D o 1 1 Identifier
(See Note)
Logical .
0] . Logical
c 2 Channel Identifier 0 2 Channel Identifier
: t
e .
t 3 P(R) M P(S) 0 et: 3 Packet Type Identifier
$ s 0 o0 1 0O 0 0 1 1
| User Data |
| | | Interrupt User’Data
(modulo 8) I
NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128)
Bits Figure 18- INTERRUPT Packet Format|
81 7 6 5 4 3 2 1
General Format
) Identifier Bits
Qf b 1 0 8 7 6 5 4 3 2 1
o Logical General Format
2 Channel Identifier 1 Identifier
¢ (See Note)
t (0]
‘: 3 P(S) 0 i Logical
s e 2 Channel Identifier
t
4 P®R) M s 3 Packet Type Identifier
0 0 1 0 0 1 1 1
| User Data |
NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128).
| | Figure 19 — INTERRUPT CONFIRMATION Paiket
(when exténded to Modulo 128) Format
= DELIVERY CONFIRMATION bit
=MORE DATA bit . .
=QUALIFIER bit by a DTE. This packet contains three octets. These|octets
consist of the General Format Identi i hannel
Figure 17 — DATA Packet Format Identifier, and the Packet Type Identifier Fields, as described in
12.1.1 through 12.1.3.
Interrupt User Data: 12.4 Flow control packets

Octet 4 and any following octets contain the interrupt user data.
This field contains from 1 to 32 octets and shall contain an
integral number of octets, as indicated in 12.1.

12.3.3 INTERRUPT CONFIRMATION packet

Figure 19 illustrates the format of the INTERRUPT
CONFIRMATION packet transmitted by a DTE as well as the
format of the INTERRUPT CONFIRMATION packet received

42

The following packets are used to control the flow of DATA
packets (the DATA and REJECT packets, described in 12.3.1
and 12.8, respectively, are also used to control the flow of DATA
packets):

a) RECEIVE READY (12.4.1); and
b) RECEIVE NOT READY (12.4.2).
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12.4.1 RECEIVE READY packet

Figure 20 illustrates the format of the RECEIVE READY packet
transmitted by a DTE as well as the format of the RECEIVE
READY packet received by a DTE.

ISO/TEC 8208 : 1995(E)

12.4.2 RECEIVE NOT READY packet

Figure 21 illustrates the format of the RECEIVE NOT READY
packet transmitted by a DTE as well as the format of the
RECEIVE NOT READY packet received by a DTE.

Bits Bits
8§ 7 6 5 4 3 2 1 8§ 7 6 S5 4 3 2 1
General Format General Format
1 Identifier 1 Identifier
0 o0 o0 1 0 o 0 1
(0] 0]
f Logical (t: Logical
. 2 Channel Identifier . 2 Channel Identifier
t t
s Packet Type Identifier S 3 PER) Packet Type Identifier
3 PR
®) 0O 0 0 0 1 o 0 1 0 |1
(Modulo 8) (Modulo 8)
Bits Bits
8§ 7 6 S 4 3 2 1 8 7 6 S 4 3 2 |1
General Format General Format
1 Identifier 1 Identifier
0 1 0 o0 1 0
0 0 0 (0]
(t: Logical :’ Logical
o 2 Channel Identifier . 2 Channel Identifier
t t
s Packet Type Identifier s 3 Packet Type Identifier
3 0 0 0 0 0 00 1 o o o0 O o0 1 O 1
] P(R) 0 4 P(R) 0
(when extended to Modulo 128) (when extended to Modulo 128)
Figure 20 —RECEIVE READY Packet Format Figure 21 — RECEIVE NOT READY Packet Format
This padket eontains three or four octets, depending on whether This packet contains three or four octets, dependifg on whether
extende: sequence numbering is used The ﬁlst three octets extended sequence numbenng is used The first three octets
consist bfthe—GeneralHormattdentifier—the—togical-Channe ¢ ¢ :

Identifier, and the Packet Type Idennﬁer erlds as descnbed in
12.1.1 through 12.1.3. However, when packet sequence
numbering is performed modulo 8, bits 8, 7, and 6 of octet 3 (part
of the Packet Type Identifier) are used as noted below.

Packet Receive Sequence Number:

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of octet 4 when
extended, are used for indicating the packet receive sequence
number P(R). P(R) is binary-coded, where bit 6, or bit 2 when
extended, is the low-order bit.

egical Channel
Identlﬁer and the Packet Type Identlﬁer Flelds as described in
12.1.1 through 12.1.3. However, when packet sequence
numbering is performed modulo 8, bits 8, 7, and 6 of octet 3 (part
of the Packet Type Identifier) are used as noted below.

Packet Receive Sequence Number:
Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of octet 4 when
extended, are used for indicating the packet receive sequence

number P(R). P(R) is binary-coded, where bit 6, or bit 2 when
extended, is the low-order bit.
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12.5 Reset packets

The following packets are used to (re)initialize the flow of
DATA, INTERRUPT and flow control packets:

a) RESET REQUEST and RESET INDICATION (12.5.1);
and

b) RESET CONFIRMATION (12.5.2).

12.5.1 RESET REQUEST and RESET INDICATION
packets

© ISO/NTEC

resetting cause other than "DTE Originated” as it does in a
DTE/DCE environment (i.e., process the packet normally) or
treal it as an error. In the latter case, the Packet Layer transmits
a RESET REQUEST packet with a cause indicating "DTE
Originated” and the diagnostic "Improper Cause Code From
DTE.”

12.5.1.2 Diagnostic Code field

Octet 5 is the Diagnostic Code Field and contains additional
information on the reason for the reset. The coding of the

Figure 22 illystrates the format of RESET REQUEST and
RESET INDIQATION packets. In a DTE/DCE environment, the
RESET REQUEST packet and RESET INDICATION packet are
two different |"physical” packets because of the intervening
network. However, in a DTE/DTE environment, the RESET
INDICATION \|packet received by a DTE is the same as the
RESET REQUEST packet sent by the other DTE.

Bits
8|17 6 5 4 3 2 1

[General Format

1 Identifier
(See Note)
(0]
i Logical
e 2 Channel Identifier
t
s 3 Packet Type Identifier
0f0 o0 1 1 0 1 1
4 Resetting Cause
5 Diagnostic Code

NOTE — Cpded 0001 (modulo 8) or 0010'(modulo 128).

Figure 22 — RESET REQUEST and RESET
INDICATION)Packet Format

The first three pctets comsist of the General Format Identifier, the
Logical Channgl Identifier, and the Packet Type Identifier Fields,
as described in|12.4,1"through 12.1.3.

Bragnostic—Code—Tield—is—deperdentomrtheTesettimgTpuse as

given in table 24.

In a RESET REQUEST packet, the Diagnosti¢. Code Field is
required, even if it indicates no additional infofmation.

In a RESET INDICATION packet, if the’ Rgsetting Caugde Field
indicates "DTE Originated," the Diagnostic Code Field hps been
passed unchanged from the remote’ DTE as a result of its|having
initiated a resetting procedure or,\in‘a DTE/DCE environjnent, a
restarting procedure. In a RESET INDICATION packel, if the
Resetting Cause Field doesnot indicate "DTE Originatdd,” the
Diagnostic Code Field is‘network generated.

NOTE — The conténts of the Diagnostic Code Field do not alter the
meaning of the Resetting Cause Field. A DTE is not reqgired to
undertake any_action on the contents of the Diagnostic Code Fidld. The
Resetting Cause Field has to be accepted even if the Diagnostic Code
Field contains’an unspecified code combination.

12.52"RESET CONFIRMATION packet

Figure 23 illustrates the format of the RESET CONFIRMATION
packet transmitted by a DTE as well as the format of the RESET
CONFIRMATION packet received by a DTE. This |packet
contains three octets. These octets consist of the General [Format
Identifier, the Logical Channel Identifier, and the Packdt Type
Identifier Fields, as described in 12.1.1 through 12.1.3.

12.5.1.1 Resetting Cause field

Octet 4 is the Resetting Cause Field and contains the reason for
the reset.

The Resetting Cause Field in a RESET REQUEST packet shall
be set to "DTE Originated" by a DTE. The coding of the
Resetting Cause Field in a RESET INDICATION packet is given
in table 8 (resetting causes are defined in Recommendation
X.96). In a DTE/DCE environment, a DTE, in order to allow for
possible later extensions to table 8, shall be able to accept any
value in the Resetting Cause Field in a RESET INDICATION
packet. In a DTE/DTE environment, a DTE may either handle a
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Bits
8 7 6 5 4 3 2 1
General Format
Identifier
1 (See Note)
O
i2 Logical
. Channel Identifier
t
s Packet Type Identifier
2
o 0o 0 1 1 1 1 1

NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128).
Figure 23 — RESET CONFIRMATION Packet

12.6 Restart packets

The following packets are used to (re)initialize the DTE/DXE
Packet Layer interface:

a) RESTART REQUEST and RESTART INDICATION
(12.6.1); and
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Table 8 — Coding of the Resetting Cause Field in RESET INDICATION Packets

OCTET 4 BITS:
RESETTING CAUSE 87654321 | NOTES
DTE Originated 00000000 |1
DTE Originated 100000002
Out of Order X0000001 ] 3,45
Remote Procedure Error X0000011] 3,4
Local Procedure Error X00001017] 3,4
Network Congestion X0000111/]3,4
Remote DTE Operational X0001001 ] 3,45
Network Operational X0001111] 3,45
Incompatible Destination X0010001 ]| 3,4
Network Out of Order X0011101] 3,4,5
Gateway-detected Procedure Error | 1 1000001 | 3
Gateway Congestion 11000011 |3
Gateway Operational 1100011 13,5
NOTES
1 Used when the Diagnostic Code Field is coded in accordancé with table 25.
2 Used when the Diagnostic Code Field is not coded in a¢cordance with table 25.
3 These resetting causes apply only to a DTE/DCE envitonment.
4 The bit indicated as "X" set to 0 indicates a resetting cause generated by a public
data network and set to 1 indicates a resetting\cause generated by a private network.
5 Applicable to Permanent Virtual Circuits\only.

b) RESTART CONFIRMATION (12.6.2).

12.6.1 RESTART REQUEST and RESTART INDICATION
ckets

Figure illustrates the format of RESTART REQUEST and
RESTART INDICATION packets.

In a DTE/DCE environment, the-RESTART REQUEST packet
and RESTART INDICATION packet apply only at a local
DTE/DCE interface. However,.in a DTE/DTE environment, the
RESTART INDICATION)packet received by a DTE is the same
as the RESTART REQUEST packet sent by the other DTE.

The first|three octels eonsist of the General Format Identifier, the
hannélldentifier, and the Packet Type Identifier Fields,
bed in"12.1.1 through 12.1.3. However, the Logical

Bits
§ 7 6 5 4 3 2 1
General Format
1 Identifier 0O 0 o0 |0
(See Note)
0]
c
;2 0 0 0 0 0 0 0 |0
t
S Packet Type Identifier
3

1 1 1 1 1 0 1 |1

4 Restarting Cause

12.6.1.1 Restarting Cause field

Octet 4 is the Restarting Cause Field and contains the reason for
the restart.

The Restarting Cause Field in a RESTART REQUEST packet
shall be set to "DTE Originated" by a DTE.

The coding of the Restarting Cause Field in a RESTART
INDICATION packet is given in table 9 (restarting causes are
defined in Recommendation X.96). In a DTE/DCE environment,
a DTE, in order to allow for possible later extensions to table 9,
shall be able to accept any value in the Restarting Cause Field in

5 Diagnostic Code

NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128).

Figure 24 — RESTART REQUEST and
RESTART INDICATION Packet Format

a RESTART INDICATION packet. In a DTE/DTE environment,
a DTE may either handle a restarting cause other than "DTE
Originated” as it does in a DTE/DCE environment (i.e., process
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Table 9 — Coding of the Restarting Cause Field in RESTART INDICATION Packets
OCTET 4 BITS:
RESTARTING CAUSE 87654321 | NOTES
DTE Originated 00000000 | 1,2
DTE Originated 10000000 | 1,3
Local Procedure Error 00000001 | 4
Network Cuugc‘Siiuu 0006060011 4
Network Operational 00000111 | 4
Registration/Cancellation Confirmed | 0 1111111 | 4,5
NOTES
1 These restarting causes apply only to a DTE/DTE environment.
2 Used when the Diagnostic Code Field is coded in accordance with table 25.
3 Used when the Diagnostic Code Field is not coded in accordance with table 25.
4 These restarting causes apply only to a DTE/DCE environment.
5 May be received only if the On-line Facility Registration Facility (see 13.1) is used.
the packet nonmally) or treat it as an error. In the latter case, .
the Packet Layer transmits a RESTART REQUEST packet with a Bits
cause indicating "DTE Originated” and the diagnostic "Improper 8 7 6 5 4 3 2 1
Cause Code Fyom DTE." General Format
12.6.1.2 Diaghostic Code field 1 Identifier 0 0 0 O

Octet 5 is thd Diagnostic Code Field and contains additional
information on the reason for the restart. The coding of the

Diagnostic Co

de Field is dependent on the restarting cause;as

given in table 24.

In a RESTAR
required, even

' REQUEST packet, the Diagnostic Code Field is
if it indicates no additional information.

In network applications, the Diagnostic Code in a RESTART
REQUEST pagket is passed to the corrésponding DTEs as the
Diagnostic Code of a RESET INDICATION packet for

Permanent Vi
CLEAR INDI(

NOTE — The
meaning of thg
undertake any aj
Restarting Caus
Field contains af

ptual Circuits or as_the Diagnostic Code of a
[ATION packet forVirtual Calls.

contents of théPiagnostic Code Field do not alter the
Restarting<{Cause Field. A DTE is not required to
ction on the-contents of the Diagnostic Code Field. The
b Field has to be accepted even if the Diagnostic Code
unspecified code combination.

(See Note)

v =0 =06 O

Packet Type Identifier
1 1 1 1 1 1 1 1

NOTE — Coded 0001 (modulo 8) or 0010 (modulg 128)

Figure 25 — RESTART CONFIRMATION Packet
Format

12.7 DIAGNOSTIC packet

12.6.2 RESTART CONFIRMATION packet

Figure 25

illustrates the format of the RESTART

CONFIRMATION packet transmitted by a DTE as well as the
format of the RESTART CONFIRMATION packet received by a

DTE.

This packet contains three octets. These octets consist of the
General Format Identifier, the Logical Channel Identifier, and the
Packet Type Identifier Fields, as described in 12.1.1 through
12.1.3. However, the Logical Channel Identifier Field is coded

as all zeros.
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Figure 26 illustrates the format of the DIAGNOSTIC packet.

All DTEs shall be capable of receiving a DIAGNOSTIC packet.
The DIAGNOSTIC packet may be used in a DTE/DCE
environment, and then only to be sent by a DCE to a DTE.

The DIAGNOSTIC packet may be originated by a DTE only in a
DTE/DTE environment provided its generation can be
suppressed when connected to a network.

The first three octets consist of the General Format Identifier, the
Logical Channel Identifier, and the Packet Type Identifier Fields,
as described in 12.1.1 through 12.1.3. However, the Logical
Channel Identifier Field is coded as all zeros.
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12.8 REJECT packet

Bits
8 7 6 5 4 3 2 1 Figure 27 illustrates the format of the REJECT packet used in
conjunction with the Packet Retransmission Facility (see 13.4).
General Format
1 Identifier O 0 0 O Bits
o (See Note) 8 7 6 5 4 3 2 1
c General Format
t2f0 0 0 O O O 0 O 1 Identifier
€ 0 0 0 1
t (@)
$ 3 Packet Type Identifier i ) Logical
1 i 1 1 0 0 0 1 o Channel Identifier
t
4 Diagnostic Code S Packet Type Idenjtifier
o} DD
’ e 0 1 0 ( 1
| (Modulo 8)
Diagnostic Explanation |
g 7 6 5 4 3 2 1
NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128) General Format
Figure 26 — DIAGNOSTIC Packet Format 1 Identifier
0 o0 1 0
0
12.7.1 Diagnostic Code field : ) Logical
Octet 4 if the Diagnostic Code Field and contains information-en e Channel Identifier
the errof condition which resulted in the transmission \of the t
EL?S:: nge;;z;cket. The coding of the Diagnostic Cdde Field s Packet Type Identifier
& ' 30 o0 0 0 1 0 q 1
12.7.2 Diagnostic Explanation field
When the DIAGNOSTIC packet is issuedias a result of the
reception) of an erroneous packet (i.e.,/a packet with one of the 4 P(R) 0
conditiops listed in tables 31 or 32),. this field contains the first
three ocfets of header information from the erroneous packet. If
the errofieous packet contains-less than three octets, then this (when extended to Modulo 128)
field conftains only integral.oetets, if any, that were received by a .
DTE in § DTE/DTE environrhent or whatever bits were received Figure 27 — REJECT Packet Hormat
by a DCE in a DTE/D CE-environment.
When DIAGNOSTIC packet is issued as a result of a time- o . .
out, the Diagnostic Explanation Field contains 2 octets coded as This packet contains three or fo%lr octets, dependirjg on whether
follows. extended sequence numbering is used. The firsf three octets
consist of the General Format Identifier, the Logical Channel

a) Bits 8, 7, 6, and 5 of the first octet contain the General
Format Identifier for the interface.

b) Bits 4 through 1 of the first octet and bits 8 through 1 of
the second octet are all O for expiration of the restart timer
(T10 for DTE/DCE environment) and give the number of
the logical channel on which the time-out occurred for
expiration of the reset timer (TI2 for DTE/DCE

environment) or the clear timer (T13 for DTE/DCE
environment).

Identifier, and the Packet Type Identifier Fields, as described in
12.1.1 through 12.1.3. However when packet sequence
numbering is performed modulo 8, bits 8, 7, and 6 of octet 3 (part
of the Packet Type Identifier) are used as noted below.

Packet Receive Sequence Number:

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of octet 4 when
extended, are used for indicating the packet receive sequence
number P(R). P(R) is binary-coded, where bit 6, or bit 2 when
extended, is the low-order bit.
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12.9 Registration packets

The following packets are used in conjunction with the On-line
Facility Registration Facility (see 13.1):

a) REGISTRATION REQUEST (12.9.1); and
b) REGISTRATION CONFIRMATION (12.9.2).
12.9.1 REGISTRATION REQUEST packet

Figure 28 illustrates the format of the REGISTRATION
REQUEST packet.

© ISO/IEC

These fields are coded with all zeros under the procedures in this
International Standard.

12.9.1.2 Address fields

These fields are not present under the procedures in this
International Standard.

12.9.1.3 Registration Length field

The octet following the Address Fields indicates the length of the
Registration Field in octets. The registration-length indicator is

Bits
8 7 6 S 4 3 2 1
General Format
1 [dentifier 0 0 0 0

See Note)

Packet Type Identifier
1 | 1 1 0 0 1 1

DTE DXE
Address length Address length

, DXE Address

| DTE Address |

Registration length

Registration

L |

NOTE — Coded 0001¢modulo 8) or 0010 (modulo 128)
Figure 28 1 REGISTRATION REQUEST Packet Format

The first three pétets consist of the General Format Identifier, the

binary-coded-where-bittisthetow-order bitof the-mrdicgtor.
12.9.1.4 Registration field

The Registration Field is present only when\a chdnge in
agreement is desired for one or more optional.user facilitigs.

The Registration Field contains an intégral number of] octets.
The actual maximum length of this field depends [on the
capabilities supported at the DTE/DXE interface. However, this
maximum cannot exceed 109 octets.

See also:
— Coding of the Registration Field (clause 16).

12.9.2 REGISTRATION CONFIRMATION packet

Figure 29 illustrates the format of the REGISTRATION
CONFIRMATION packet.

The first three octets consist of the General Format Identifier, the
Logical-Channel Identifier, and the Packet Type Identifier| Fields,
as, described in 12.1.1 through 12.1.3. However, the [ogical
Channel Identifier Field is coded as all zeros.

12.9.2.1 Cause field

Octet 4 is the Cause Field and contains the cause of any fdilure in
negotiation of facilities or an indication that the Registration
Field was acceptable.

The coding of the Cause Field in a REGISTRATION
CONFIRMATION packet is given in table 10.

12.9.2.2 Diagnostic Code field

Octet 5 is the Diagnostic Code Field and contains adfitional
information on the reason for failure of facilities negotiati¢n.

The coding of the Diagnostic Code Field is given in tdble 24.
The bits of the Diagnostic Code Field are all set to § when
negotiation is successful or when no additional informjtion is
supplied.

12.9.2.3 Address Length fields

Logical ChanneT Identifier, and the Packet Type Identifier Fields,
as described in 12.1.1 through 12.1.3. However, the Logical
Channel Identifier Field is coded as all zeros.

12.9.1.1 Address Length fields

Octet 4 consists of field-length indicators for the addresses of the
DTE and the interfacing DXE. Bits 8, 7, 6, and 5 indicate the
length, in semi-octets, of the address of the DTE transmitting the
REGISTRATION REQUEST packet. Bits 4, 3, 2, and 1 indicate
the length, in semi-octets, of the address of the interfacing DXE.
Each address-length indicator is binary-coded, where bit 5 or 1 is
the low-order bit of the indicator.

48

Oetet-6-consists-of-field-length-indieators—for-the-addresses of the
DTE and the interfacing DXE. Bits 8, 7, 6, and 5 indicate the
length, in semi-octets, of the address of the DTE receiving the
REGISTRATION CONFIRMATION packet. Bits 4, 3, 2, and 1
indicate the length, in semi-octets, of the address of the
interfacing DXE. Each address-length indicator is binary-coded,
where bit 5 or 1 is the low-order bit of the indicator.

These fields are coded with all zeros under the procedures in this
International Standard.
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Table 10 — Coding of the Cause Field in REGISTRATION CONFIRMATION Packets

Local Procedure Error

OCTET 4 BITS:
CAUSE 87654321
Invalid Facility Request 00000011
Network Congestion 00000101

00010011

[un—y

8

Registranon/Lancellation Coniirmed

OTTTITITI1

Bits
7 6 S 4 3 2 1

General Format
Identifier 0 0 0 0
(See Note)

Packet Type Identifier
1 1 1 0 1 1 1

Cause

Diagnostic

DTE
Address length

DXE
Address length

DXE Address

DTE Address

Registration length

12.9.2.4 Address fields

These fields are not present” under the proce
International Standard.

12.9.2.5 Registration Length field

The octet following the Address Fields indicates th
Registration<Field in octets. The registration-leng
binary-ceded, where bit 1 is the low-order bit of the

12.9.2.6 Registration field

The Registration Field is used to indicate which
facilities are available and which are currently i
Registration Field contains an integral number o
actual maximum length of this field depends on t

Hures in this

e length of the
th indicator is
indicator.

optional user
h effect. The
f octets. The
he capabilities

supported at the DTE/DXE interface. However, this maximum

cannot exceed 109 octets.

See also:

— Coding of the Registration Field (clause 16

13 Procedures for optional user facilitic

A number of optional user facilities are available fd
a DTE and a DXE. Table 11 summarizes these
facilities.

13.1 On-line Facility Registration

On-line Facility Registration is an optional user fag

S

r use between
optional user

ility agreed to

for a period of time by the DTE and DXE. This
subscribed to, permits a DTE at any time to requ
of optional user facilities and/or to obtain the ¢

such facilities as understood by the interfacing DX.

DT MOTL M

I £
TIh— G~ DT/ DT CRVITro? ;s

ser facility, if
st registration

Registration

NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128)
Figure 29 — REGISTRATION CONFIRMATION

Packet Format

Jacility is required for each direction of registration-procedure
initiation. For initiation of the registration procedure in a given
direction, use of this facility permits the initiating DTE to
transmit REGISTRATION REQUEST packets and requires the
responding DTE to process received REGISTRATION REQUEST
packets, as described below. In a DTE/DCE environment, the
DTE is always the initiator of the registration procedure while
the DCE is always the responder.

13.1.1 General procedures for On-line Facility Registration

This subclause describes the general procedures for using the
On-line Facility Registration Facility. The registration procedure
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Table 11 (1 of 2) — Packet Layer Optional User Facilities
Applies To
See Classifi- |Agree For | Applies| DTE/DTE
Optional User Facility Clause| cation': |Period Of| Per Operation?
VC* PVC*| Time? | Call? | (Note 6)
On-line Facility Registration 13.1 A A Yes No Yes?
Extended Packet Sequence Numbering 132 A A Yes No Yes
D1bit Modification 13.3 A A Yes No No
P4cket Retransmission 134 A A Yes No Yes®
Infoming Calls Barred 13.5 E — Yes No No>
Ofitgoing Calls Barred 136 | E — Yes No No®
One-way Logical Channel Outgoing 13.7 E — Yes No Yes
One-way Logical Channel Incoming 13.8 A — Yes No Yes
Nonstandard Default Packet Sizes 139 A A Yes No Yes
Nonstandard Default Window Sizes 13.10 A A Yes No Yes
Default Throughput Classes Assignment 13.11 A A Yes No Yes
Flpw Control Parameter Negotiation 13.12 E — Yes Yes* Yes
Throughput Class Negotiation
elated facilities 13.13
—Basic Throughput Class Negotiation 13.13 E — Yes Yes* Yes
—Extended Throughput Class Negotiation|13.13 A — Yes Yes* Yes
Closed User Group related facilities 13.14
—Closed User Group 13.14.1| E — Yes No No
—Closed User Group With
Outgoing Access 131421 A — Yes No No
—Closed User Group With
Incoming Access 13143 A — Yes No No
—Incoming Calls Barred Within
a Closed User Group 13.144| A — Yes No No
—Outgoing Calls Barred Within
a Closed User Group 13.145| A — Yes No No
—Closed User Group Selection 13146 E — No Yes* No
—Closed User Group With
Outgoing Access Selection 13147 A — No Yes* No
Bflateral Closed User Group
telated facilities 13.15
—Bilateral Clos€dyUser Group 13.15.1f A — Yes No No
—Bilateral Closed User Group
With Qutgoing Access 13.152] A — Yes No No
—Bilateral"Closed User Group
Selection 13.153] A — No | Yes' No
FgstSelect 1316 | E  — No Yes Yes’
Fast-SefectAcceptance 1317 E — Yes No N‘U?’
Reverse Charging 13.18 A — No Yes No
Reverse Charging Acceptance 13.19 A — Yes No No
Local Charging Prevention 13.20 A — Yes No No
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Table 11 (2 of 2) — Packet Layer Optional User Facilities

ISO/IEC 8208 : 1995(E)

Applies To
See Classifi- Agree For | Applies | DTE/DTE
Optional User Facility Clause cation': Period Of | Per | Operation?
VC* PVC*¥| Time? Call? (Note 6)
Network User Identification (NUT)
_related facilities 1321
—NUI Subscription 13.21.1 A — Yes No No
—NUI Override 13.21.2 A — Yes No No
—NUI Selection 13213 | A — No Yes* No|
Charging Information 13.22 A — Yes Yes No|
ROA related facilities 13.23
—ROA Subscription 13.23.1 A — Yes No No
—ROA Selection 13232 A — No Yes No
Hunt Group 13.24 A — Yes No No
Call Redirection and Call Deflection
related facilities 13.25
—Call Redirection 13.25.1 A — Yes No No
—Call Deflection Subscription 132521 | A ~ Yes No No
—Call Deflection Selection 132522 | A — No Yes* No
—Call Redirection or Call
Deflection Notification 13253 A — No Yes No
—ICRD Prevention Subscription 13.254.1 J\CA — Yes No No
—ICRD Status Selection 132542 A — No Yes No
Called Line Address Modified Notification |13.26 E — No Yes No
Transit Delay Selection And Indication 13127 E — No Yes No
Alternative Addressing related facilities 13.28 A
—Global Alternative Address Registration [13.28.1.1 | A — Yes No No
—Interface Specific Alternative
Address Registration 132812 | A — Yes No No
—Alternative Address Usage Subscription | 13.28.2 A — Yes No No
Reference Number 13.29 Yes Yes* Ye
*VC = Virtual Call
PVC = Permanent VirtualCircuit
NOTES
1 The classification_iridicates whether the facility must be provided by an X.25 network (an E - Essential facility), may optionplly be
provided by anX.25 network (an A - Additional facility), or does not apply (shown as a dash) as given in Recommendation X.2.
2 In a DTE/DTE environment, use of these facilities is agreed to separately for each direction of transmission.
3 In-a'DTE/DTE environment, these facilities may apply only through the use of the On-line Facility Registration Facility.
4-These per Virtual Call facilities cannot be used unless the corresponding facility has been agreed to for a period of time.

5 In a DTE/DTE environment, use of this facility requires agreement by both DTEs for a period of time.

6 Annex A and ISO/IEC TR 10029 apply in lieu of this column for DTE-to-DTE operation in the case where one DTE is acting as an
intermediate system exporting facilities of a packet network to one or more other DTEs.

7 This facility, which does not appear in Recommendation X.2, applies only to DTE/DTE operation. It is applicable for both Virtual

Calls and Permanent Virtual Circuits.
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itself does not affect the state of any logical channel. Specific
procedures depend on the facility to be negotiated and are
discussed in 13.1.2.

13.1.1.1 Requesting facility registration

This subclause applies to a DTE only when it acts as an initiator
for the registration procedure.

A DTE requests registration of optional user facilities and/or
obtains the current values of optional user facxlmes as
applicable, by

© ISO/MEC

more Permanent Virtual Circuits at the DTE/DXE interface, a
restart procedure is initiated. In a DTE/DCE environment, the
DCE transmits a RESTART INDICATION packet with a cause
indicating  "Registration/Cancellation ~Confirmed” and the
diagnostic "No Additional Information.” A RESET INDICATION
packet is also transmitted by the DCE across the remote
DTE/DCE interface with the cause "Remote DTE Operational”
and the diagnostic "No Additional Information.” In a DTE/DTE
environment, the DTE transmitting a REGISTRATION
CONFIRMATION packet also transmits a RESTART REQUEST

REGISTRATION REQUEST packet and by starting the
Registration Rqquest Response Timer (T28).

A REGISTRATION REQUEST packet may be sent without
attempting to rpgister any optional user facilities (i.e., without a
Registration Fipld) to obtain the current values of the applicable
optional user fheilities or to avoid requesting facilities or values
of facilities thaf are not available.

Having sent a| REGISTRATION REQUEST packet, the DTE
should wait foy the REGISTRATION CONFIRMATION packet
before sending ja CALL REQUEST packet.

The failure to|receive a REGISTRATION CONFIRMATION
packet before| expiration of T28 after transmission of a
REGISTRATIPN REQUEST packet is considered an error. The
registration prgcedure is retried up to a maximum number of
times R28. Affer this, the Packet Layer notifies the appropriate
entity that it has not received a confirmation of the registration
procedure.

See also:
— REGISTRATION REQUEST packet format (12.9.1 and
figure 28);
— Receivifig a response to facility registration (13.1.1.3)¢
— Registr]tion Request Response Timer (T28) (tablé 26);

— Registr:
27).

tion Request Retransmission Count (R28) (table

13.1.1.2 Processing a facility registration request

This subclause applies to a DTE only inca. PTE/DTE environment
when it acts af a responder for theregistration procedure. It
always applies| to a DCE when(the”registration procedure is
used.

The DCE or PTE receiving a REGISTRATION REQUEST
packet (even if the packet.has no Registration Field) will, as a
result, report the availapility and the current values of all optional
user facilities pphcable to the mterface by transmitting across
the DTE/DXE lintetfa R FRATHON-CONFIRMATIO?!
packet. Optional user fac1ht1es that are not subject to the
registration procedure will not be reported in the
REGISTRATION CONFIRMATION packet. The
REGISTRATION CONFIRMATION packet also contains an
appropriate cause code.

When a REGISTRATION CONFIRMATION packet is returned,
the facilities values indicated in the packet are in effect for any
subsequent Virtual Calls. The values of certain facilities can be
modified only when there are no existing Virtual Calls (i.e., all
logical channels used for Virtual Calls are in the READY state
— pl). When these facilities take effect and when there is one or
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packet with a cause indicating "DTE Originated’” dnd the
diagnostic "Registration/Cancellation Confirmed."

If the DCE or DTE cannot make all of the\modiflcations
requested in a REGISTRATION REQUEST. packet, ther it will
not alter the values of some facilities. Circumstances in which all
of the modifications requested cannot be'made include:

a) conflict in facilities settings/(e.g., requesting the Reverse
Charging Acceptance Facility” when the Local Charging
Prevention Facility is inleffect); and

b) when the interface has™at least one Virtual Call estaplished
when attempting 0 hegotiate those facilities that require all
Virtual Call egical channels to be in the READJ state
(pl); this~includes the collision of an INCOMING|CALL
packet.and a REGISTRATION REQUEST packet.

If the requested value of a particular facility is not permittdd, then
the DCE or DTE will report in the REGISTRATION
CONFIRMATION packet:

a) if the facility has a boolean value, the value permitteld;

b) if the facility has a numeric value and the requestedl value
is greater than the maximum-permitted value ¢f that
facility, the maximum-permitted value; or

¢) if the facility has a numeric value and the requestedl value
is less than the minimum-permitted value of that facility,
the minimum-permitted value.

NOTE — The values shown in the REGISTRATION
CONFIRMATION packet represent the current values in effect.

If, in a DTE/DTE environment, a DTE receipes a
REGISTRATION REQUEST packet after having transmited its
own REGISTRATION REQUEST packet, then the registration
procedure is considered cancelled with no effect dnd no
REGISTRATION CONFIRMATION packet is returned. The DTE
may transmit another REGISTRATION REQUEST packdt after
some randomly-chosen time delay.

See also:

packet format

(12.9.2 and ﬁgure 29);

— Facilities that can be modified only when all Virtual Calls
are in the READY state (13.1.2.5);

— Restart procedures (clause 4).
13.1.1.3 Receiving a response to facility registration

This subclause applies to a DTE only when it acts as an initiator
for the registration procedure.

The REGISTRATION CONFIRMATION packet received in
response to a REGISTRATION REQUEST packet, which was
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sent either with or without a Registration Field, always contains
information regarding the availability and the current values of
all optional user facilities applicable to the DTE/DXE interface.
The DTE may choose either to accept the values reported in this
packet or to attempt to negotiate other values by transmitting
another REGISTRATION REQUEST packet across the
DTE/DXE interface.

The facility values reported in a REGISTRATION
CONFIRMATION packet are in effect for any subsequent
Virtual Calls. In addition, when there is one or more Permanent

interface, the values of those

Virtual Calls (i.e., all logical channels used for Virtual Calls are
in the READY state (pl)) take effect at the completion of a

diagnostjc  "No Additional Information.” In a DTE/DTE
environment, the DTE receiving a REGISTRATION
CONFIRMATION packet will also receive a RESTART
INDICAYION packet with a cause indicating "DTE Originated”
and the|diagnostic "Registration/Cancellation Confirmed.” In
either cape, a RESTART CONFIRMATION packet is transmitted
in resporjse to the RESTART INDICATION packet.

Those optional user facilities for which a modification was
requestedl in the REGISTRATION REQUEST packet but for
which there is no corresponding facility indicated in the
REGISTRATION CONFIRMATION packet are not supported or
are not |[permitted to be negotiated with the On-line Facility
Registrafion Facility.

See also

— HREGISTRATION CONFIRMATION packet ( format
(12.9.2 and figure 29);

— Hacilities that can be modified only when all Virtual Calls
e in the READY state (13.1.2.5);

— HRestart procedures (clause 4).
13.1.1.4| Effects of fault conditions.on'registration

A fault [condition in a DTE that)acts as an initiator for the
registratjon procedure may affect the values of the optional user
facilities| previously registered through the registration procedure.
In this |case, the DTE<{should transmit a REGISTRATION
REQUEPT packet without a Registration Field to ascertain the
current Yalues of.the optional user facilities as understood by the
interfacipg DXE:

A fault dondition within the network may effect the values of the

ISO/IEC 8208 : 1995(E)

initiates a restart procedure with a cause of "DTE Originated” to
inform the other DTE of the failure. If the diagnostic is "DTE
Operational” or "DTE Not Operational,” then the facilities
values previously negotiated may be affected; otherwise the
Jacilities values are not affected.

When a DTE that acts as an initiator for the registration
procedure receives a RESTART INDICATION packet indicating
that the facilities values may have been affected, it should send a
REGISTRATION REQUEST packet without a Registration Field
to verify the facilities values previously negotiated. A second
REGISTRATION REQUEST packet may be sent| if necessary,
to negotiate particular facilities.

13.1.2 Registration procedures for specific optiohal user

facilities
The registration procedure for a-specific optional user facility
depends on the facility. Table~12 classifies, for the purposes of

registration, the optional user facilities according to the
registration-procedure requirements applying to them.

The absence of a_fegistration-facility in a REGISTRATION
REQUEST packét means no modification to [the previous
agreement is desired for the concerned facilities.

The absence) of a registration-facility in a REGISTRATION
CONFIRMATION packet means that the concernedl facilities are
not supported or are not permitted to be negotiated with the On-
line\Facility Registration Facility.

DTEs should ignore registration-facilities that [they do not
support or do not know.

See also:
— Coding of the Registration Facilities (clause|16).
13.1.2.1 Class 1 optional user facilities

The registration procedure does not apply to pptional user
facilities in Class 1. These optional user facilities afe:
a) those facilities for which negotiation is not peymitted:
— On-line Facility Registration (13.1),
— Closed User Group related facilities (13.1{),
— Bilateral Closed User Group related facilifies (13.15),
— Network User Identification related facilitjes (13.21)
— Hunt Group (13.24),
— Alternate addressing related facilities (13.R8), and
— Reference Number (13.29);

b) those facilities for which negotiation is not heeded (these

optional —user jacilities previously registered [hrough the
registration procedure. In this case, the DCE initiates a restart
procedure to inform the DTE of the failure. When the DCE
initiates a restart procedure with the cause "Network
Congestion” or "Network Operational,” the facilities values
previously negotiated may be affected. (When the DCE initiates
a restart procedure with the cause "Local Procedure Error,"” the
Jacilities values are not affected.)

A fault condition within a DTE that acts as a responder for the
registration procedure in a DTE/DTE environment may affect the
values of the optional user facilities previously registered
through the registration procedure. In this case, the DTE

are—Essentialfacilities—that-a—DTE—may—request on a per
Virtual Call basis at any time):

— Fast Select (13.16), and
— Transit Delay Selection and Indication (13.27);

c) those facilities for which the applicability of the
registration procedure is for further study by ITU-T:

— ROA Subscription (13.23.1),

— Call Redirection (13.25.1),

— Call Deflection related facilities (13.25.2), and

— Call Redirection or Call Deflection Notification
(13.25.3).
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Table 12 (1 of 2) — Classification of Optional User Facilities for Registration

Registration Fa(:ility3 Used In:

© ISO/IEC

Class And REG.REQ.*| REG.CONF.* | REG.CONF.* | Registration
Characteristics Of Optional User Facility2 Packet To | Packet To Packet To | Applicable
Optional User Facilities Request Indicate Indicate |to DTE/DTE
Values For Current Facility Operation?
Facilities Values Of Available
Eacilities InDXE
Class 1: Facilities for On-line Facility Registration — — — —
which registration does Closed User Group related
not apply facilities — — — —_
(See 13.1.2.1) Bilateral Closed User Group
related facilities — — — —
Fast Select — — — —
NUI related facilities — — — —_
ROA Subscription — — — —_
Hunt Group — — — —
Call Redirection and Call
Deflection related facilities — — - —
Transit Delay Selection and
Indication — — — —_
Alternate Addressing related
facilities — — — —
Reference Number — - — —
Class 2: Facilities that Local Charging Prevention — a — No
cannot be negotiated
but whose values can
be ascertained (See
13.1.2.2)
Class 3: Facilities that Reverse Charging — — b No
apply on a per Virtual Charging Information (per
Call basis and whose Virtual Call basis) — — b No
availability for use can ROA Selection — — b No
be ascertained by a DTE Called Line Address Modified
(these correspond to Notificatidn — — b No
certain Additional facili-
ties that a DTE may use,
if implemented by the DCE,
with no need for prior
agreement with the
DCE) (See 13.1.2.3)
Class 4: Facilities that Incoming Calls Barred c c — Yes
are always available and Outgoing Calls Barred c c — Yes
whose use‘can)be in- Flow Control
voked/réyoked by a DTE Parameter Negotiation c c — Yes
at any time (these cor- Basic Throughput Class
respond to certain Negotiation c c — Yes
| Essential facilities whose | Fast Select Acceptance c c J— Yes

use a DTE and DXE must
agree to for a period of
time) (See 13.1.2.4)
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Table 12 (2 of 2) — Classification of Optional User Facilities for Registration
Registration Fadility> Used In:
Class And REG.REQ.* | REG.CONF.* | REG.CONF.* | Registration
Characteristics Of Optional User Facility 2 Packet To Packet To Packet To Appiicabie
Optional User Facilities1 Request Indicate Indicate to DTE/DT]
(Reference Section) Values For Current Facility Operation?
Facilities Values Of Available
Facilities In DXE
Class 5: Facilities that Extended Packet Sequence
apply to the DTE/DXE Numbering d:f d b Yes
interface and whose D-bit Modification o d b No
availability for negotia- | Packet Retransmission d5 d b Yes
tion can be ascertained Nonstandard Default Packet Sizes e e b Yes
and a value negotiated Nonstandard Default Window Sizes f f b Yes
(these correspond to Default Throughput Classes
certain Additional Assignment g g b Yes
facilities whose use a Extended Throughput Class
DTE and DXE must Negotiation [ c — Yes
agree to for a period of Reverse Charging Acceptance c b No
time) (Section 13.1.2.5)  [Charging Information (per
interface basis) c [ b No
Logical Channel Rzmges2 h5 b b Yes

*REG.REQ. = REGISTRATION REQUEST packet
REG.CONF. = REGISTRATION CONFIRMATION packet

NOTES

1 The categorization of facilities as Essential or Additional is given in table 1.1

parameters are inclusive of the One-way Logical Channel Outgoing and One-Way Logical Channel Incoming Facilities. The
subject to negotiation are the associated parameters (i.e., boundary points) of the one-way incoming logical channels (LIC and
two-way logical channels (LTC and HTC), and one-way outgding logical channels (LOC and HOC).

3 The registration procedure makes use of eight "registration-facilities." These registration-facilities, which are used only in suppq
the registration procedure, are:

2 The term "optional user facility” with regard to the registration_procedure includes Logical Channel Ranges parameters. Inese
v

a. the "Non-negotiable Facilities Values" Régistration-Facility
b. the "Availability Of Facilities" Registration-Facility
c. the "Facilities That May Be Negotiated At Any Time" Registration-Facility

d. the "Facilities That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State
Registration-Facility

e. the "Nonstandard Default Packet Sizes" Registration-Facility

f. the "Nonstandard Default Window Sizes" Registration-Facility

g. the "Default Throughput Classes Assignment" Registration-Facility and
h. the "Pogical Channel Types Ranges" Registration-Facility.

The Registration-Facilities in (e), (f), and (g) above are used to negotiate the optional user facilities with the same name. Howeve
registration-facility is distinct from the optional user facility.

4""No" means that the corresponding bit in the registration-facility is always set to 0.

lues

10),

rt of

pl"

r, the

5-Values for these facilities may be requested only when all logical channels used for Virtual Callsareinstatept, |

6 A DTE can only subscribe to one of these facilities at a time.

5§
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13.1.2.2 Use of registration-facilities applicable to Class 2
optional user facilities

There is one Class 2 optional user facility: Local Charging
Prevention (13.20).

The registration procedure can be used only to ascertain the
values of Class 2 optional user facilities. It cannot be used to
invoke or revoke these facilities.

To ascertain the values of Class 2 optional user facilities, the
DTE shall transmit across the DTE/DCE interface a

© ISO/IEC

subsequent Virtual Calls. If this registration-facility indicates
that the Incoming Calls Barred, Outgoing Calls Barred, and/or
Fast Select Acceptance Facilities are invoked, then they are in
effect for subsequent Virtual Calls.

NOTES

1 Invocation/revocation of the Incoming Calls Barred and/or Outgoing
Calls Barred Facilities does not alter the values of the parameters for the
ranges of logical channel types (LIC, HIC, LTC, HTC, LOC, and HOC).

2 In a DTE/DTE environment, the registration procedure may be applied

REGISTRATIN REQUEST packet with or without any
registration-facflities. The "Non-negotiable Facilities Values”
Registration-Fatility is used by the DCE in a REGISTRATION
CONFIRMATIDN packet to specify the values of the Class 2

optional user fa

13.1.2.3 Use of
option

There are four (

Cilities.

registration-facilities applicable to Class 3
al user facilities

[lass 3 optional user facilities:

a) Reverse Charging (13.18);

b) Charging{Information (per Virtual Call basis) (13.22);
c) ROA Selgction (13.23.2); and

d) Called Lipe Address Modified Notification (13.26).

The registration procedure can be used only to determine the
availability for|use of Class 3 optional user facilities. It is not
used to invoke or revoke these facilities. To ascertain the
availability for|use of Class 3 optional user facilities, the DTE
shall transmit agross the DTE/DCE interface a REGISTRATION
REQUEST pagket with or without any registration-facilities.
The "Availability Of Facilities" Registration-Facility is used by
the DCE in a|REGISTRATION CONFIRMATION packet to
specify whethef optional user facilities are available for use-by
the DTE. If this registration-facility indicates that a_ Class 3
optional user fpcility is available for use, then the DTE may
request it on subsequent Virtual Calls.

13.1.2.4 Use of registration-facilities applicable to Class 4
optional user facilities

There are five (lass 4 optional user facilities:
a) Incoming Calls Barred (13.5);
b) Outgoing|Calls Barred (1376);
¢) Flow Control Parameter\Negotiation (13.12);
d) Basic Thioughput«Class Negotiation (13.13); and
e) Fast Seleft Acceptance (13.17).
The "Facilitie{ That May Be Negotiated At Any Time"

to-the—incoming—Catts—Barred—Omgoing Calls Barred—and Fasy Select
Acceptance Facilities (these facilities do not usually gpply)lin this
environment). The Incoming Calls Barred and OutgoingyCalls|Barred
Facilities may be invoked/revoked to control Virtual Call\initiation on the
DTE/DTE interface. Negotiation of the Fast Select-Acceptance |Facility
may be used to determine the ability of both DTEs)to support the Fast
Select Facility when used during Virtual Call setup!

13.1.2.5 Use of registration-facilities. applicable to Clasg 5§
optional user facilities

There are nine Class 5 optiomal user facilities:

a) Extended Packet Sequence Numbering (the exact method
for negotiating this facility is being studied by Y¥TU-T)
(13.2) - Class\5.1;

b) D-bit Madification (13.3) - Class 5.1;

c) Packet\Retransmission (13.4) - Class 5.1;

d) Nonstandard Default Packet Sizes (13.9) - Class 5.2;
e) “Nonstandard Default Window Sizes (13.10) - Class §.2;

f) Default Throughput Classes Assignment (13Jl1) -
Class 5.2;

g) Extended Throughput Class Negotiation (13]13) -
Class 5.1;

h) Reverse Charging Acceptance (13.19) - Class 5.1; and

i) Charging Information (per-interface basis) (13[22) -
Class 5.1.

The set of logical channel range parameters (LIC, HIC| LTC,
HTC, LOC and HOC) is also included in Class 5.2. This set
encompasses the One-way Logical Channel Outgoing Kacility
(13.7) and the One-way Logical Channel Incoming Hacility
(13.8).

NOTES

1 Class 5 optional user facilities are further categorized by whetljer they
have a boolean value (Class 5.1) or a numeric value (Class 5.2).

2 In this subclause, "optional user facilities” also refers to thd set of

Registration-Facility is used by a DTE in a REGISTRATION
REQUEST packet to specify whether optional user facilities are
to be invoked or revoked. (The REGISTRATION REQUEST
packet transmitted across the DTE/DXE interface may also
contain other registration-facilities.)

The "Facilities That May Be Negotiated At Any Time"
Registration-Facility is used by the DCE or DTE in a
REGISTRATION CONFIRMATION packet to specify whether
optional user facilities are invoked or revoked. If this
registration-facility indicates that the Flow Control Parameter
Negotiation and/or the Basic Throughput Class Negotiation
Facility is invoked, then the DTE may negotiate them on

56

parameters associated with the different logical channel types.

3 The registration procedure for the Nonstandard Default Packet Sizes,
Nonstandard Default Window Sizes, and Default Throughput Classes
Assignment Facilities applies to the use of these facilities for Virtual Calls
only. The registration procedure does not apply to the use of these
facilities for Permanent Virtual Circuits.

To ascertain the availability for negotiation of Class 5 optional
user facilities, the DTE transmits across the DTE/DXE interface
a REGISTRATION REQUEST packet with or without any
registration-facilities. =~ The  "Availability Of  Facilities”
Registration-Facility is used by the DCE or DTE in a
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REGISTRATION CONFIRMATION packet to specify whether
optional user facilities are available for negotiation by the DTE.
If this registration-facility indicates that a Class 5 optional user
facility is available for negotiation, then the DTE may negotiate a
value for it in a subsequent REGISTRATION REQUEST packet.

The procedure for registering a value for such a facility is
dependent on whether the facility has a boolean value (Class 5.1)
or a numeric value (Class 5.2).

optional {ISe
negotiatign.

To regisfer a value for one or more optional user facilities in this
class, the DTE transmits across the DTE/DXE interface a
REGISTRATION REQUEST packet containing the appropriate
registratjon-facilities as shown in table 12. The appropriate
registratjon-facilities, as indicated in table 12, are used by the
DXE in p REGISTRATION CONFIRMATION packet to specify
a value for each Class 5 optional user facility applicable to the
DTE/DXE interface.

13.1.2.5]1 Registering values for Class 5.1 (Boolean) optional
user facilities

The appfopriate registration-facilities (see table 12) are used by a
DTE in| a REGISTRATION REQUEST packet to specify
whether |optional user facilities are to be invoked or revoked.
(The REGISTRATION REQUEST packet transmitted across the
DTE/DXME interface may also contain other registration-
facilities|)

The appfopriate registration-facilities are used by the DCE or
DTE in 3 REGISTRATION CONFIRMATION packet to specify
whether pptional user facilities are invoked or revoked.

13.1.2.52 Registering values for Class 5.2 (Numeric)-optional
user facilities

The appropriate registration-facilities (see table.12) are used in a
REGISTRATION REQUEST packet t6 $pecify the numeric
values that the DTE wishes to negotiate for the corresponding
Class 5|2 optional user facilitiés.) *(The REGISTRATION
REQUEST packet transmitted. ‘actoss the DTE/DXE interface
may alsd contain other registration-facilities.)

When uging the "Logical)CHannel Types Ranges" Registration-
the values_to bé negotiated are the parameters (i.e.,
points) associated with the one-way incoming logical
channels| (LIC and HIC), two-way logical channels (LTC and
HTC), ahd ohe-way outgoing logical channels (LOC and HOC)
as shown infigure 1. The relationships between LIC, HIC, LTC,

ISO/IEC 8208 : 1995(E)

The appropriate registration-facilities are used by the DCE or
DTE in a REGISTRATION CONFIRMATION packet to specify
the values of the corresponding Class 5.2 optional user facilities.
The relationship between the values of Class 5.2 optional user
facilities, if any, in a REGISTRATION REQUEST packet and
those in the REGISTRATION CONFIRMATION packet is as
follows:

a) if the requested value is acceptable, then the requested
value is shown;

the—Feques alye—is—greater—than—the maximum-
permitted value of that facility, then the valu¢ shown is the
maximum-permitted value; and

c) if the requested value is less than the' minimjum-permitted
value of that facility, then (the’ value shown is the
minimum-permitted value.

13.2 Extended Packet Sequence Numbering

Extended Packet Sequence Numbering is an optiongl user facility
agreed to for a period-of time by the DTE and DXE. It applies in
common to all logical.channels at the DTE/DXE interface.

This user facility, if subscribed to, provides sequenice numbering
of packets petformed modulo 128. In the absence qf this facility,
the sequence’numbering of packets is performed mddulo 8.

13.3.D-bit Modification

This' optional user facility applies only to la DTE/DCE
environment.

D-bit Modification is an optional user facility agreed to for a
period of time by the DTE and DCE. It applies in ¢ommon to all
logical channels at the DTE/DCE interface. This facility is only
intended for use by those pre-D-bit DTEs which were designed
for operation on public data networks that suppdrt end-to-end
P(R) significance. It allows these DTEs to contirjue to operate
with end-to-end P(R) significance within a national hetwork.

For communications within the national netwofk, this user
facility, if subscribed to

a) changes from O to 1 the value of bit 7 of the General
Format Identifier in all CALL REQUEST and CALL
ACCEPTED packets and the value of the| D-bit in all
DATA packets received from the DTE, and

b) sets to O the value of bit 7 of the General Foimat Identifier
in all INCOMING CALL and CALL {ONNECTED
packets and the value of the D-bit in all DATA packets
transmitted to the DTE.

HTC, LOC, and HOC shown in figure 1 shall be maintained.
When there are no one-way incoming logical channels, LIC and
HIC are equal to zero. When there are no two-way logical
channels, LTC and HTC are equal to zero. When there are no
one-way outgoing logical channels, LOC and HOC are equal to
zero. In addition, the "Logical Channel Types Ranges"
Registration-Facility also indicates the total number of logical
channels that the DTE wishes to use for Virtual Calls. This total
is equal to the sum of the number of one-way incoming logical
channels, two-way logical channels, and one-way outgoing
logical channels.

For international operation, conversion (b) above applies and
conversion (a) above does not apply. Other conversion rules for
international operation are for bilateral agreement between
Administrations.

See also:

— Delivery Confirmation bit (6.3 and 7.1.4).
13.4 Packet Retransmission

Packet Retransmission is an optional user facility agreed to for a
period of time by the DTE and DXE. It applies in common to all
logical channels at the DTE/DXE interface. The procedures for
using this facility to request retransmission of DATA packets
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apply only while a logical channel is in the FLOW CONTROL
READY state (d1).

In a DTE/DTE environment, separate agreement to use this
Sacility is required for each direction of data transmission. For
the transmission of DATA packets in a given direction, use of this
Jacility permits the DTE receiving the DATA packets to transmit
REJECT packets and requires the DTE transmitting the DATA
packets to process received REJECT packets, as described
below. In a DTE/DCE environment, a DTE subscribing to this
Sacility may transmit REJECT packets but will never receive

© ISO/IEC

When receiving a REJECT packet, a DTE or DXE initiates, on
the specified logical channel, retransmission of DATA packets.
The P(S) of the first retransmitted DATA packet is equal to the
P(R) indicated in the REJECT packet. DATA packets up to the
P(S) of the last DATA packet transmitted before receipt of the
REJECT packet are also retransmitted. Until the DXE or DTE
transfers across the DTE/DXE interface a DATA packet with a
P(S) equal to the P(R) indicated in the REJECT packet, the DTE
or DXE will consider the receipt of another REJECT packet as a
procedure error and will reset the logical channel. In a

REJECT packdts.

13.4.1 Requegting DATA packet retransmission

A DTE requests retransmission of one or several consecutive
DATA packetq by transmitting across the DTE/DXE interface a

receive the requested DATA packet before
expiration of fimer T27 is considered an error. The REJECT
packet is retrafismitted up to a maximum number of times R27.
After this, th¢ DTE resets the logical channel with a cause
indicating "DTE Originated" and the diagnostic "Timer Expired
Or Retransmisgion Count Surpassed For Reject.”

NOTE1—A

to retransmit the]

DCE or DTE receiving a REJECT packet is not obligated
requested DATA packets in such a timely fashion (o as

to prevent the tansmitting DTE’s T27 timer from expiring. (Therefore,

such a timer sho

Until the reqy
packets receivg

NOTE 2 — A

transmission of

1d be used with caution.

jested DATA packet is received, other DATA
td on the logical channel shouldbe-discarded.

DTE receive-not-ready situation indicated by the prior
a RECEIVE NOT READY Jpacket is cleared by the

transmission of 4 REJECT packet.
See also:
— REJEJT packet format (12.8 and figure 27);
— Retrangmission'Response Timer (T27) (table 26);
— Reject Retransmission Count (R27) (table 27);

BTEDCE-environment—a-BCE-witl-indicate-the-canse-as "Local
Procedure Error.” In a DTE/DTE environment, a\DJE will
indicate the cause as "DTE Originated.” In eithet) cdse, the
diagnostic will be "Unauthorized Reject.”

Those DATA packets within the window and pending initial
transmission may follow the retransmitted IDATA packet(§).

NOTE — A DTE receive-not-ready’ situation indicated by the prior
reception of a RECEIVE NOT READY-packet is cleared by the reception
of a REJECT packet.

See also:
— Reset procedures/(clause 8);
— Receive-riotsready situation (7.1.6);

— Timers to consider when receiving a REJECT)| packet
(table*28).

13.5_Incoming Calls Barred

This optional user facility applies only to Virtual Call sepvice in
a'DTE/DCE environment.

Incoming Calls Barred is an optional user facility agreed [to for a
period of time by the DTE and DCE. This facility appli¢s to all
logical channels used at the DTE/DCE interface for Virtugl Calls.

This user facility, if subscribed to, prevents incoming |Virtual
Calls from being presented to the DTE. The DTE may ofriginate
outgoing Virtual Calls.

NOTES

1 Logical channels used for outgoing Virtual Calls retain their fu]l-duplex
capability.

2 When incoming calls are barred, some networks may permit 4 DTE to
place a Virtual Call to itself (i.e., the called address is the address of the
calling DTE).

13.6 Outgoing Calls Barred

This optional user facility applies only to Virtual Call sqrvice in

— RESET prnr‘pdnrpc (clause 8):
— Receive-not-ready situation (7.1.6).
13.4.2 Processing a retransmission request

In a DTE/DCE environment, receipt of a REJECT packet by a
DTE is considered an error; in this event, the DTE resets the
logical channel. In a DTE/DTE environment, both DTEs shall
agree on the use of this facility. Failing such agreement, receipt
of a REJECT packet is considered an error and the logical
channel is reset. When the DTE resets the logical channel, the
cause should indicate "DTE Originated" with the diagnostic
"Unidentified Packet" or "Reject Not Subscribed To."
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Outgoing Calls Barred is an optional user facility agreed to for a
period of time by the DTE and DCE. This facility applies to all
logical channels used at the DTE/DCE interface for Virtual Calls.

This user facility, if subscribed to, prevents the DCE from
accepting outgoing Virtual Calls from the DTE.

The DTE may receive incoming Virtual Calls.

NOTE — Logical channels used for incoming Virtual Calls retain their
full-duplex capability.
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13.7 One-way Logical Channel Outgoing
This optional user facility applies only to Virtual Call service.

One-way Logical Channel Outgoing is an optional user facility
agreed to for a period of time by the DTE and DXE. This user
facility, if subscribed to, restricts the logical channel’s use to
originating outgoing Virtual Calls only.

NOTE 1 — A one-way outgoing logical channel used for Virtual Calls
retains its full-duplex capability.

outgoing logical channels for Virtual Calls are given in figure

NOTE 2 — If all the logical channels for Virtual Calls are one-way
outgoing pt a DTE/DXE interface, then the effect is equivalent to the
Incoming|Calls Barred Facility (except that note 2 to 13.5 does not apply).

See also
— Qptional User Facility for Incoming Calls Barred (13.5).

13.8 Onhe-way Logical Channel Incoming

This optional user facility applies only to Virtual Call service.

One-way Logical Channel Incoming is an optional user facility
agreed t¢ for a period of time by the DTE and DXE. This user
facility, [if subscribed to, restricts the logical channel’s use to
receiving incoming Virtual Calls only.

NOTE 1|— A one-way incoming logical channel used for Virtual Calls
retains itsffull-duplex capability.

The rulep according to which Logical Channel Identifiers can be
assigned| to one-way incoming logical channels for Virtual Calls
are giveq in figure 1.

NOTE 2 — If all the logical channels for Virtual Calls are-one-way
incoming|at a DTE/DXE interface, then the effect is equivalent to the
Outgoing|Calls Barred Facility.

See also
— (ptional User Facility for Outgeing-Calls Barred (13.6).
13.9 Nonstandard Default Packet Sizes

Nonstanflard Default Packet Sizes is an optional user facility
agreed tp for a period of time.by the DTE and DXE. This user
facility, fif subscribed to{ provides for the selection of a default
packet sjze for each difeetion of data transmission from the list of
packet s|zes suppofted by the DTE and DXE. Some DXEs may
constrain the default packet size to be the same for both
directiorfs of{ddta transmission across the DTE/DXE interface.
The defdult-packet size used by a DTE shall always be capable of

ISO/IEC 8208 : 1995(E)

— Optional User Facility for Flow Control Parameter
Negotiation (13.12).

13.10 Nonstandard Default Window Sizes

Nonstandard Default Window Sizes is an optional user facility
agreed to for a period of time by the DTE and DXE. This user
facility, if subscribed to, provides for the selection of a default
window size for each direction of data transmission from the list
of window sizes supported by the DTE and DXE. Some DXEs
may constrain the default window size to be the same for both
ections of data transmission across the DTE/DKXE interface.
The default window size used by a DTE shall(alwalys be capable
of being set to 2. In the absence of this‘facility, the default
window size for each direction of data transmiission [is 2.

Values other than the default window, sizes may be pegotiated for
a Virtual Call by means of ‘the”Flow Contrql Parameter
Negotiation Facility. Values, other than the defaultlwindow sizes
may be agreed to for a period of time for each Permanent Virtual
Circuit.

See also:

— Optional ( User Facility for Flow Contrpl Parameter
Negetiation (13.12).

13.11 Default Throughput Classes Assignmgnt

Default Throughput Classes Assignment is an pptional user
facility agreed to for a period of time by the DTE aj: DXE. This
user facility, if subscribed to, provides for the selection of a
default throughput class for each direction of datq transmission
from the list of throughput classes supported by the DTE and
DXE. Some DXEs may constrain the default throgyghput classes
to be the same for both directions of data trans:Fsion. In the

absence of this facility, the default throughput classps correspond
to the user class of service (i.e., access-line transm{ssion rate) of
the DTE. In a DTE/DCE environment, they may ot exceed the
maximum throughput class supported by the DCE.

The default throughput classes are the maximufn throughput
classes which may be associated with any Virtugl Call at the
DTE/DXE interface. Values other than the defadlt throughput
classes may be negotiated for a Virtual Call by |means of the
throughput class negotiation facilities. Values ofher than the
default throughput classes may be agreed to for a period of time
for each Permanent Virtual Circuit.

See also:

— Optional User Facilities for Throughput Clags Negotiation
(13.13);

being sefto 128, In the absence of this facility, the default packet
size for each direction of data transmission is 128 octets.

NOTE — The term "packet size" refers to the maximum length of the
User Data Field in a DATA packet.

Values other than the default packet sizes may be negotiated for
a Vintual Call by means of the Flow Control Parameter
Negotiation Facility. Values other than the default packet sizes

may be agreed to for a period of time for each Permanent Virtual
Circuit.

See also:

— Throughput Class values (15.2.2.2).
13.12 Flow Control Parameter Negotiation
This optional user facility applies only to Virtual Call service.

Flow Control Parameter Negotiation is an optional user facility
agreed to for a period of time by the DTE and DXE for Virtual
Calls. This user facility, if subscribed to, permits negotiation on
a per Virtual Call basis of the flow control parameters. The flow
control parameters are the packet size and window size at the
DTE/DXE interface for each direction of data transmission.
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NOTE 1 — The term "packet size" refers to the maximum length of the
User Data Field in a DATA packet.

In the absence of the Flow Control Parameter Negotiation
Facility, the flow control parameters to be used at a particular
DTE/DXE interface are the default packet sizes and the default
window sizes.

NOTE 2 — The default window size is either 2 or the value selected via
the Nonstandard Default Window Sizes Facility. The default packet size
is either 128 or the value selected via the Nonstandard Default Packet

© ISO/IEC

CALL packet (except in a DTE/DTE environment where the
CALL REQUEST and INCOMING CALL packets are really the
same packet). The called DTE may request window sizes and/or
packet sizes with facilities in the CALL ACCEPTED packet.
The only valid facility requests in the CALL ACCEPTED packet,
as a function of the facility indications in the INCOMING CALL
packet, are given in table 13. If a facility request is not made in
the CALL ACCEPTED packet, then the called DTE is assumed
to have accepted the values indicated in the INCOMING CALL
packet. In a DTE/DTE environment, if no facility indication was

Sizes Facility.

When the calJing DTE has subscribed to the Flow Control
Parameter Negptiation Facility, it may separately request, in the

CALL REQUH
both directiong

ST packet, packet sizes and/or window sizes for
of data transmission of the Virtual Call. If

particular windpw sizes are not explicitly requested in the CALL

REQUEST pag
window sizes

ket, then the DXE will assume that the default
were requested for both directions of data

transmission. |If particular packet sizes are not explicitly
requested, then|the DXE will assume that the default packet sizes
were requested [for both directions of data transmission.

When a callefi DTE has subscribed to the Flow Control
Parameter Negptiation Facility, each INCOMING CALL packet
indicates the packet sizes and window sizes from which DTE
negotiation cap start (in a DTE/DTE environment, such an
indication is present only if the calling DTE has provided it in its
CALL REQUEST packet). No relationship has to exist between
the packet sizes (P) and/or window sizes (W) requested in the
CALL REQUEST packet and those indicated in the INCOMING

Table 13 — Valid Flow Control Parameter Requests in CALL ACCEPTED Packet
in Response to Flow Control Parameter Indications in INCOMING CALL Packet

present-inthe FV’CGIW'G'&Tbbpmzmndmfuumymuest is
made in the CALL ACCEPTED packet, then the called)DTE is
assumed to have accepted the default values.

In a DTE/DCE environment, when the calling DIE has
subscribed to the Flow Control Parameter Negotiation Fagility,

every CALL CONNECTED packetiindicates the packet sizes and
window sizes to be used atthe \interface for the call] In a
DTE/DTE environment, absence of a facility indication|in the
CALL CONNECTED packet-indicates that the called DYE has
accepted the values in the:INCOMING CALL packet or, if none,
the default values.</The only valid facility indications|in the
CALL CONNECTED packet, as a function of the Facility
requests in the CALL REQUEST packet, are given in tablq 14.

A network~may have constraints requiring the flow tontrol
parameters used for a call to be modified before indicating them
to the” DTE in the INCOMING CALL packet or|CALL
CONNECTED packet; e.g., the ranges of parameter |values

Parameter Indication

Valid Parameter Request

W(indicated) >2
W (indicated) = 1

W(indicated) > W(requested) > 2
Wi(requested) =1 or 2

P(indicated) > 128
P(indicated) < 128

P(indicated) > P(requested) > 128
P(indicated) < P(requested) < 128

Table 14 — Valid Flow Control Parameter Indications in CALL CONNECTED Packet
in Response to Flow Control Parameter Requests in CALL REQUEST Packet

Parameter Request

Valid Parameter Indication

W(requested) > 2
Wi(requested) = 1

W(requested) > W (indicated) > 2
W(indicated) = 1 or 2

P(requested) > 128
P(requested) < 128

P(requested) > P(indicated) > 128
P(requested) < P(indicated) < 128
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available on various networks may differ.

Window sizes and packet sizes need not be the same at each end
of a Virtual Call in a DTE/DCE environment.

The role of a DCE in negotiating the flow control parameters
may be network-dependent.

See also:

— Flow control procedures (7.1);

— Optional User Facility for Nonstandard Defanlt Packet

ISO/IEC 8208 : 1995(E)

indication is present in the INCOMING CALL packet. In a
DTE/DCE environment, the throughput classes indicated to the
called DTE will also not be greater than the default throughput
classes, respectively for each direction of transmission, at the
calling and the called DTE/DCE interfaces. They may be further
constrained by internal limitations of the network.

The called DTE may request, with a facility in the CALL
ACCEPTED packet, the throughput classes that should finally
apply to the Virtual Call. The only valid values of throughput

izes (13.9);

S

(Optional User Facility for Nonstandard Default Window
Sizes (13.10);
q
q
1

oding of the packet-size request (15.2.1 and 15.2.2.1.1);

oding of the window-size
5.2.2.1.2).

13.13 Throughput Class Negotiation Facilities

request (15.2.1 and

These optional user facilities apply only to the Virtual Call

service.

Basic Throughput Class Negotiation and Extended Throughput
Class Ne¢gotiation are optional user facilities. Only one of these
facilities| may be agreed to for a period of time by the DTE and
DXE fof Virtual Calls. If subscribed to, the facility permits
negotiation on a per Virtual Call basis of the throughput classes.
When the Basic Throughput Class Negotiation Facility has been
subscribgd to, the DTE may explicitly negotiate throughput
classes yp to 192 000 bit/s. When the Extended Throughput
Class N¢gotiation Facility has been subscribed to, the DTE may
explicitly negotiate throughput class values higher than 192 000
bit/s. The throughput classes are considered independéntly for
each dirgction of data transmission.

NOTE 1 For an interim period, some networks may allow-subscription of
default throughput classes higher than 192 000 +bit/s when the Basic
Throughput Class Negotiation Facility is also subscribed. In this case,
the meaning of the value corresponding to 192\000 bit/s in the parameter
field of tHe Basic Throughput Class Negotiation Facility in INCOMING
CALL anfl CALL CONNECTED packets is changed to "192 000 bit/s or
higher".

When the calling DTE has subscribed to one of the throughput
class nggotiation facilities,” it may request, in the CALL
REQUESRT packet, the\throughput classes for both directions of
data trapsmission ‘of the Virtual Call. If particular throughput
classes fre not-explicitly requested in the CALL REQUEST
packet, then the DXE will assume that the default values were
requestefl for’both directions of data transmission.

cl that are less
than or equal to the ones (respectively for each{(difection of data
transmission) indicated in the INCOMING CALDL packet. If the
called DTE does not make any throughput.class fhcility request
in the CALL ACCEPTED packet, thémthe throyghput classes

finally applying to the Virtual Callswill be the on
the INCOMING CALL packet.

In a DTE/DCE environmenty” if the called [
subscribed to one of the ‘throughput class negotia
the throughput classes\finally applying to the Vi
less than or equal 1o the ones selected at the calli
interface, and less than or equal to the default val
the called DTE/DCE interface.

When the)calling DTE has subscribed to one of ]
class. negotiation facilities, every CALL CONNE
wilkindicate the throughput classes finally applying

s indicated in

TE has not
ion facilities,
tual Call are
ng DTE/DCE
ies defined at

he throughput
CTED packet
to the Virtual

Call. In a DTE/DTE environment, such an indicalion is present
only if the called DTE has provided it in its CALI, ACCEPTED
packet; in its absence, the calling DTE should assume the
throughput classes requested in its CALL REQUESY packet or, if
none, the default throughput classes apply.

In a DTE/DCE environment, when neither the calling DTE nor
the called DTE has subscribed to one of the thrgughput class
negotiation facilities, the throughput classes applying to the

Virtual Call will not be higher than the ones agreed)
at the calling and called DTE/DCE interfaces.
Jurther constrained to lower values by the netw
international service.

NOTES

2 Since both the Flow Control Parameter Negotiation Fa
the Basic or Extended Throughput Class Negotiation
applied to a single call, the achievable throughput will dep
D-bit is manipulated.

3 Users are cautioned that the choice of too small a w|
packet size at a DTE/DXE interface (made by use of th|
Parameter Negotiation Facility) may adversely affect
throughput class of a Virtual Call. This is likewise true

When a called DTE has subscribed to one of the throughput class
negotiation facilities, each INCOMING CALL packet will
indicate the throughput classes from which DTE negotiation may
start (in a DTE/DTE environment, such an indication is present
only if the calling DTE has provided it in its CALL REQUEST
packet). When provided, these throughput classes are less than
or equal to the ones selected by the calling DTE, either explicitly,
or by default if the calling DTE has not subscribed to one of the
throughput class negotiation facilities or has not explicitly
requested throughput class values in the CALL REQUEST
packet. In a DTE/DTE environment, the called DTE should
assume that the default throughput classes were requested if no

to as defaults
hey may be
prk, e.g., for

ility and either
Facility can be
end on how the

ndow size and
e Flow Control
the attainable
of flow control

TeChanisms adopred by e DTE 1o control data wansmussion from the

DXE.

4 Basic Throughput Class Negotiation and Extended Throughput Class
Negotiation facilities should never be present simultaneously at the

DTE/DXE interface.

See also:

— Coding of the Throughput Class Negotiation Facilities

(15.2.1 and 15.2.2.2);

— Optional User Facility for Default Throughput Classes

Assignment (13.11);
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DTE B
DTEE —
NETWORK
DTE C CUG2
DTED
CLOSED USER GROUP (CUG) INFORMATION
CAN CAN
MAKE RECEIVE
DTE SUBSCRIPTION CALLS TO | CALLS FROM
A CUG With Outgoing Access B,D,E B
e CUG1
B CUG With Incoming Access A A,C,D,E
e CUGI1
¢ CUG 2 With'Outgoing Calls Barred
C CUG B D
e CUG2
D €UG With Incoming Access B,C AE
¢ CUG 2 With Incoming Calls Barred
E No CUG Subscription B,D A

Figure 30 — Allowable Connections in Hypothetical Closed User Group Environment
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— Optional User Facility for Flow Control Parameter
Negotiation (13.12).

13.14 Closed User Group related facilities

These optional user facilities apply only to Virtual Call service in
a DTE/DCE environment.

The set of closed user group (CUG) optional user facilities
enables users to form groups of DTEs to and/or from which
access is restricted. Different combinations of access restrictions
to and/or from DTEs having one or more of these facilities result

ISO/IEC 8208 : 1995(E)

Depending on the CUG-related subscriptions and the number of
CUGs that the DTE belongs to, a preferential CUG may also be
required to be specified by the DTE. Specification of a
preferential CUG allows a CUG to be designated for a given
Virtual Call without explicitly indicating it in a CALL
REQUEST or INCOMING CALL packet.

When a DTE belonging to one or more CUGs places a Virtual
Call, the DTE may explicitly indicate in the CALL REQUEST
packet the CUG selected by using the Closed User Group
Selection Facility or the Closed User Group With Outgoing

in variops combinations of accessibility within a network
environment. Figure 30 shows some of the possibilities that exist
for a hypothetical situation.

There ar¢ seven CUG-related facilities: five of these are facilities
that each) DTE and the network may agree to for a period of time;
the other two facilities permit the CUG selected for a given
Virtual (all to be indicated. These seven facilities are:

a) Clpsed User Group (13.14.1): this is the basic facility that
engbles a DTE to belong to one or more CUGs;

b) Clpsed User Group With Outgoing Access (13.14.2): this
is [a variant of (a) that also enables the DTE to make
oufgoing calls to DTEs in the open part of the network
(i.¢., to DTEs not belonging to any CUG), and to DTEs in
othher CUGs having the incoming access capability (see (c)
below);

c) CILsed User Group With Incoming Access (13.14.3): this
is fa variant of (a) that also enables the DTE to receive
indoming calls from DTEs in the open part of the network
(i.¢., from DTEs not belonging to any CUG), and from
DTEs in other CUGs having the outgoing access capability
(sde (b) above);

d) In¢oming Calls Barred Within A Closed."User Group
(13.14.4): this is a supplementary facility\to (a), or (b)
anfl/lor (c) that prevents the DTE from- receiving any
indoming calls from DTEs in a specified CUG;

e) Odtgoing Calls Barred Within{ A Closed User Group
(13.14.5): this is a supplementary facility to (a), or (b)
anfl/or (c) that preventsCthe DTE from making any
oufgoing calls to DTEs in-a'specified CUG;

f) Clpsed User Group“Selection (13.14.6): this facility
provides for the(specification of the CUG pertaining to a
specific Virtual Call; and

g) Clpsed  User Group With Outgoing Access Selection
(13.14°7): " this is a variant of (f) that also enables a DTE or
DCE"to signal that outgoing access should apply for the

Access Selection Facility (see the note). When a D[IE belonging
to one or more CUGSs receives a Virtual Call{the’CUG selected
may be explicitly indicated in the INCOMING CALL packet
through the use of the Closed User Group, Selectipn Facility or
the Closed user Group With Outgoing\Access Selection Facility.

NOTE — For a given Virtual Call, only one of the ajove-mentioned
selection facilities can be present.

The number of CUGs to \which a DTE can belorg is network
dependent.

13.14.1 Closed User'Group

This optional user facility applies only to Virtual {all service in
a DTE/DCE ¢nvironment.

Closed\User Group is an optional user facility agreed to for a
pefiod of time by the DTE and DCE for Virtual Cafls. This user

facility, if subscribed to, enables the DTE to beldng to one or

more CUGs. A CUG permits the DTEs belonging ti
communicate with each other but precludes commy
all other DTEs.

When the DTE belongs to more than one (
preferential CUG shall be specified.

When the Closed User Group Facility is subscribed

b the group to
nication with

UG, then a

to, then only

the Closed User Group Selection Facility is applicgble for use at

the DTE/DCE interface.

13.14.2 Closed User Group With Outgoing Access

This optional user facility applies only to Virtual
a DTE/DCE environment.

Closed User Group With Outgoing Access is an
facility agreed to for a period of time by the DTE
Virtual Calls. This user facility, if subscribed to
DTE to belong to one or more closed user groups af
Virtual Calls to DTEs in the open part of the ne|
DTEs not belonging to any CUG) and to DTEs

all service in

optional user
and DCE for
, enables the
d to originate
fwork (i.e, to
belonging to

other CUGs with the incoming access capability.

Virtual Call.

A DTE may belong to one or more CUGs. Each DTE belonging
to at least one CUG agrees with the network to have either the
Closed User Group Facility, or one or both of the Closed User
Group With Outgoing Access and the Closed User Group With
Incoming Access Facilities. For each CUG to which a DTE
belongs, either or none of the Incoming Calls Barred Within A
Closed User Group or the Outgoing Calls Barred Within A
Closed User Group Facilities may apply for that DTE. Different
combinations of CUG facilities may apply for different DTEs
belonging to the same CUG.

When the Closed User Group With Outgoing Access Facility is
subscribed to and the network offers to the DTE the capability of
choosing not to have a preferential CUG and the DTE has chosen
not to have a preferential CUG, then both the Closed User Group
Selection Facility and the Closed User Group With Outgoing
Access Selection Facility are applicable for use at the interface.
In all other cases of subscription to the Closed User Group With
Outgoing Access Facility, the DTE shall specify a preferential
CUG and only the Closed User Group Selection Facility is
applicable for use at the interface.
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13.14.3 Closed User Group With Incoming Access

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Closed User Group With Incoming Access is an optional user

facility agreed
Virtual Calls.

to for a period of time by the DTE and DCE for
This user facility, if subscribed to, enables the

DTE to belong to one or more closed user groups and to receive
incoming calls from DTEs in the open part of the network (i.e.,
from DTEs not belongmg to any CUG) and from DTEs

belonging to o

When the Clo
subscribed to

© ISO/IEC

The number of CUGs to which a DTE can belong is network
dependent. If the maximum value of the index assigned for use
by the DTE to select the CUG is 99 or less, the basic format of
the Closed User Group Selection Facility shall be used. If the
maximum value of the index assigned is between 100 and 9 999,
the extended format of the Closed User Group Selection Facility
shall be used.

Some tworks ma

ne i y u 1
extended format of the Closed User Group Selection Facility
when the index is 99 or less.

ed User Group With Incoming Access Facility is
d the network offers to the DTE the capability of

choosing not tq have a preferential CUG and the DTE has chosen
not to have a preferential CUG, then both the Closed User Group

Selection Faci
Access Selecti

ity and the Closed User Group With Outgoing

bn Famhfv are annlmahlp for use at the interface.

In all other cades of subscnptlon to the Closed User Group With
Incoming Accgss Facility, the DTE shall specify a preferential

CTIIY and anl

thn Maoad Tlasw M

aladd oo

LULU aia Oy e wiosea uSser uroup Selection ra»iul.y is

applicable for

ise at the interface.

13.14.4 Inconjing Calls Barred Within A Closed User Group

This optional yser facility applies only to Virtual Call service in
a DTE/DCE environment.

Incoming (f:j:tBaned Within A Closed User Group is an

optional user
and DCE.

ility agreed to for a period of time by the DTE
s user facility, if subscribed to for a given CUG,

permits the DTE to originate Virtual Calls to DTEs in this CUG

but precludes
CUG.

he reception of incoming calls from DTEs in this

13.14.5 Outgging Calls Barred Within A Closed User Group

This optional yser facility applies only to Virtual Call service in
a DTE/DCE environment.

Outgoing C;H:thed Within A Closed Usefi:Group is an

optional user
and DCE.
permits the D]
but prevents th
this CUG.

13.14.6 Close

This optional
a DTE/DCE er

Closed User ¢
may be used

ility agreed to for a period of 'time by the DTE
s user facility, if subscribed to-for a given CUG,
[E to receive Virtual Calls. from DTEs in this CUG
e DTE from originatjng Virtual Calls to DTEs in

l User Group Selection

user facility.applies only to Virtual Call service in
vironment.

TOup Selectlon is an optlonal user fa01l1ty which

requested or received by a DTE only if it has subscnbed to the
Closed User Group Facility, or to the Closed User Group With
Outgoing Access Facility and/or the Closed User Group With
Incoming Access Facility.

The Closed User Group Selection Facility may be used by the
calling DTE in the CALL REQUEST packet to specify the CUG
selected for a Virtual Call.

The Closed User Group Selection Facility is used in the
INCOMING CALL packet to indicate to the called DTE the
CUG selected for a Virtual Call.
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should be able to agree on a maximum value of the index smaller than 100
if requested by the DTE.

The appearance, in a CALL REQUEST packet; of both formats
or a format inconsistent with the number, of <CUGs subsctibed to
is an error for which the network clears’ the call with h cause
indicating "Invalid Facility Request,”

The significance of the presence of the Closed User| Group
Selection Facility in CALIL-REQUEST and INCOMING CALL
packets is given in tables.15*and 16, respectively.

See also:

— Coding~of /the Closed User Group Selection Facility
(15.2.] and 15.2.2.3).

13.14.7 Closed User Grot

n o < Seldction
User zroup W utgoing Access Selgdction

This\optional user facility applies only to Virtual Call sepvice in

a DTE/DCE environment.

Closed User Group With Outgoing Access Selection is an
optional user facility which may be used on a per Virtyal Call
basis. This facility can only be used if the network offerp to the
DTE the capability not to have a preferential CUG and the DTE
has chosen not to have a preferential CUG. This facility jmay be
requested by a DTE only if the DTE has subscribed to the]Closed
User Group With Outgoing Access Facility, or to both the]Closed
User Group With Outgoing Access and Closed User Grogp With
Incoming Access Facilities. This facility may be received by a
DTE only if it has subscribed to the Closed User Groyp With
Incoming Access Facility, or to both the Closed User Grogp With
Incoming Access and Closed User Group With Outgoing|Access
Facilities.
The Closed User Group With Outgoing Access Selection [Facility
may be used by the calling DTE in the CALL REQUEST packet
to specify the CUG selected for a Virtual Call and to indidate that
outgoing access is also desired.

g A ion-Facility
is used in the INCOMING CALL packet to mdlcate to the called
DTE the CUG selected for a Virtual Call and that outgoing
access had applied at the calling DTE.

The number of CUGs to which a DTE can belong is network
dependent. If the maximum value of the index assigned for use
by the DTE to select the CUG is 99 or less, the basic format of
the Closed User Group With Outgoing Access Selection Facility
shall be used. If the maximum value of the index assigned is
between 100 and 9 999, the extended format of the Closed User
Group With Outgoing Access Selection Facility shall be used.


https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

© ISO/MEC

ISO/TEC 8208 : 1995(E)

Table 15 — Meaning of Closed User Group Related Facilities in CALL REQUEST Packets

Contents of CALL REQUEST Packet (see Note 1)

CUG Closed User Closed User Neither Closed User
subscription of Group Group With Group Selection nor
the calling DTE Selection Outgoing Access Closed User Group
Facility Selection With Outgoing Access
Facility Selection Facility
CUG with
preferential Preferential or only/ CUG
(see Note 2) CUG specified (see Note 3)
CUG/IA with (see Note 3)
preferential
Not allowed
CUG/OA with CUG specified (call cleared) Preferential or only CUG
preferential with outgoing with/outgoing access
CUG/TA/OA with access (s€e Notes 4, 5)
preferential (see Note 3)
CUG/IA without Not allowed
preferential (call cleared)
CUG/OA without CUG specified
preferential (see Note 3) CUG specitied with
outgoing-access
CUG/IA/OA without (see Notes 4, 5) Outgoing Access
preferential
No CUG Not allowed Not allowed
(call cleared) (call cleared)

IA = Incoming Access
OA = Outgoing Access

NOTES

1 The inclusion of both the. Closed User Group Selection Facility and the Closed User Group With Outgoing Access

Selection Facility is not allowed in the CALL REQUEST packet.

2 CUG without preferential is not allowed.

3 If outgoing callsare barred within the specified CUG or within the preferential or only CUG, then the call is cleared.
4 If outgoing)calls are barred within the specified CUG or within the preferential or only CUG, then only outgoing acces

applies.

5 Forinternational calls, if the destination network does not support the Closed User Group With Outgoing Access Selectio
Eacility, the call may be cleared even if the called DTE belongs to the specified CUG or to the open world, or has incoming

access.
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Table 16 — Meaning of Closed User Group Related Facilities in INCOMING CALL Packets

© ISO/IEC

Contents of INCOMING CALL Packet (see Note 1)

CUG Closed User Closed User Neither Closed User
subscription of Group Group With Group Selection nor
the called DTE Selection Outgoing Access Closed User Group

Facility Selection With Outgoing Access
Facility Selection Facility
UG with
referential Preferential or only CUG
(pee Note 2) CUG specified (see Note 3)
CUG/OA with (see Note 3)
greferential
CUG/IA with Not applicable One of the following:
preferential CUG specified or - Preferential‘ot only CUG
CUG specified - Preferéntial or only CUG
with incoming withrincoming access
access (see Note 5)
(TUG/TA/OA with (see Note 4) ~Ancoming access
freferential
UG/OA without :
: Not applicable
atreferenual PP
UG/IA without CUG specified . .
j:referential (see Note 3) _CUG §pec1ﬁed with
CUG/TA/OA without mCOﬁmg iccess Incoming Access
Breferential (seg\Note 4)
No CUG Not applicable INot applicable
IA = Incoming Access
QA = Outgoing Access
NOTES
1| The DCE will never include both_the Closed User Group Selection Facility and the Closed User Group With Outgoing
Access Selection Facility in an INCOMING CALL packet.
2 CUG without preferential js-notallowed.
3 When incoming calls afé-barred within this CUG, the call is blocked; there is no incoming call.
4 When incoming ealls/are barred within this CUG, only incoming access applies and the INCOMING CALL packet
dontains neither th€,Closed User Group Selection Facility nor the Closed User Group With Outgoing Access Selection
Racility.
§ When ineoming calls are barred within this CUG, only incoming access applies.

Some networks may permit a DTE to use either the basic or
extended format of the Closed User Group With Outgoing
Access Selection Facility when the index is 99 or less.

NOTE — When a DTE subscribes to less than 101 closed user groups,
the network should be able to agree to a maximum value of the index
smaller than 100 if requested by the DTE.

The appearance, in a CALL REQUEST packet, of both formats
or a format inconsistent with the number of CUGs subscribed to
is an error for which the network clears the call with a cause
indicating "Invalid Facility Request."
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The significance of the presence of the Closed User Group With
Outgoing Access Selection Facility in CALL REQUEST and
INCOMING CALL packets is given in tables 15 and 16,
respectively.

See also:

— Coding of the Closed User Group With Outgoing Access
Selection Facility (15.2.1 and 15.2.2.4).
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13.14.8 Absence of both CUG-Selection Facilities

The significance of the absence of both the Closed User Group
Selection Facility and the Closed User Group With Outgoing
Access Selection Facility in CALL REQUEST and INCOMING
CALL packets is given in tables 15 and 16, respectively.

13.15 Bilateral Closed User Group related facilities

These optional user facilities apply only to Virtual Call service in
a DTE/DCE environment.

The set roup—B optHona

ISO/TEC 8208 : 1995(E)

Bilateral Closed User Group is an optional user facility agreed to
for a period of time by the DTE and DCE for Virtual Calls. This
user facility, if subscribed to, enables the DTE to belong to one
or more BCUGs. A BCUG permits a pair of DTEs that
bilaterally agree to communicate with each other to do so but
precludes communication with all other DTEs.

13.15.2 Bilateral Closed User Group With Outgoing Access

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

facilities| enables pairs of DTEs to form bilateral relations
allowing| access between each other while limiting access to or
from othpr DTEs with which such a relation has not been formed.
Differen{ combinations of access restrictions for DTEs having
these fatilities result in various combinations of accessibility
within a petwork environment.

There a[e three BCUG-related facilities: two of these are
facilities| that each DTE and the network may agree to for a
period of time; the other facility permits the BCUG selected for a
given Viftual Call to be indicated. The three facilities are:

a) Bilateral Closed User Group (13.15.1): this is the basic
fagility that enables a DTE to belong to one or more
B(CUGS;

b) Bilateral Closed User Group With Outgoing Access
(13.15.2): this is a variant of (a) that also enables the DTE
to|make outgoing calls to DTEs in the open part of the
nefwork (i.e., to DTEs not belonging to any BCUG); and

c) Bilateral Closed User Group Selection (13.15.3): this
fagility provides for the specification of the BCUG
peftaining to a specific Virtual Call.

A DTE| may belong to one or more BCUGs....Each DTE
belonging to at least one BCUG has either the Bilateral Closed
User Grpup Facility or the Bilateral Closed User Group With
Outgoing Access Facility. For a given BCUG; it is permissible
for one [DTE to subscribe to the Bilateral)Closed User Group
Facility while the other DTE subscribes/to the Bilateral Closed
User Grqup With Outgoing Access Facility.

When a DTE belonging to on€.0r more BCUGs places a Virtual
Call, thg DTE should indicate”in the CALL REQUEST packet
the BCYG selected by “using the Bilateral Closed User Group

The nuniber
dependent.

A DTE may, at the same time, have one of the Bilateral Closed
User Group related facilities and one or more of the Closed User
Group related facilities described in 13.14. The CUG and BCUG
facilities are independent of one another. For example, a call
within a CUG is not regarded as an outgoing access call in
relation to the BCUG-related facilities.

13.15.1 Bilateral Closed User Group

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Bilateral Closed User Group With Outgoing . Access is an
optional user facility agreed to for a period of tim¢ by the DTE
and DCE for Virtual Calls. This user facility, if gubscribed to,
enables the DTE to belong to one ¢r.more BQUGs and to
originate Virtual Calls to DTEs in the open part of the network
(i.e., to DTEs not belonging to any BCUG).

13.15.3 Bilateral Closed User.Group Selection

This optional user facility applies only to Virtual dall service in
a DTE/DCE environnrent

Bilateral Closed WUser Group Selection is an opfional facility
which may be used on a per Virtual Call basis. | This facility
should be gequested or will only be received by a [DTE if it has
subscribed to the Bilateral Closed User Group Fadjlity or to the
Bilateral Closed User Group With Outgoing Access|Facility.

The'Bilateral Closed User Group Selection Facility fis used by the
calling DTE in the CALL REQUEST packet t¢ specify the
BCUG selected for a Virtual Call. The called{DTE address
length should be coded all zeros.

The Bilateral Closed User Group Selection Facility |is used in the
INCOMING CALL packet to indicate to the called DTE the
BCUG selected for a Virtual Call. The calling{DTE address
length is coded all zeros.

See also:

— Coding of the Bilateral Closed User Grqup Selection
Facility (15.2.1 and 15.2.2.5).

13.16 Fast Select
This optional user facility applies only to Virtual Cqll service.

Fast Select is an optional user facility which may bg requested by
a DTE for a given Virwal Call. In a DTE/DCE epwironment, a
DTE may use this facility without prior agrepment. In a
DTE/DTE environment, prior agreement between the two DTEs
is required to use this facility. Such an agreemen) permits both
DTEs to originate calls with this facility and requires them to

DTO F Vea cal /) P 474 y.

If, in a DTE/DCE environment, a DTE places a call using Fast
Select to a DTE that has not subscribed to the Fast Select
Acceptance Facility, then the call will be cleared by the network
with a cause indicating "Fast Select Acceptance Not Subscribed."
If, in a DTE/DTE environment, a DTE places a call to a DTE
that did not agree to use Fast Select, then the called DTE may
clear the call with a cause indicating "DTE Originated” and the
diagnostic "Fast Select Not Subscribed."”

DTEs can request Fast Select on a per Virtual Call basis by
means of the Fast Select Facility in a CALL REQUEST packet
using any logical channel which can be used for originating
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Virtual Calls.

The Fast Select Facility, if requested in the CALL REQUEST
packet and if it indicates no restriction on response:

a) allows the CALL REQUEST packet to contain a Call User
Data Field of up to 128 octets;

b) authorizes the DXE to transmit to the calling DTE, during
the DTE CALL REQUEST state (p2), a CALL
CONNECTED or CLEAR INDICATION packet with a
Called or Clear User Data Field, respectively, of up to 128

© ISO/IEC

If the called DTE has subscribed to the Fast Select Acceptance
Facility, it will be advised that Fast Select, as well as an
indication of whether there is a restriction on the response, has
been requested through the inclusion of the Fast Select Facility in
the INCOMING CALL packet.

The presence of the Fast Select Facility indicating no restriction
on response in an INCOMING CALL packet permits the called
DTE:

a) to issue, as a direct response to this packet, a CALL

octets; and

c) authorizes the calling DTE and the DXE to transmit, after
call setupp has been completed, a CLEAR REQUEST or a
CLEAR |INDICATION packet with a Clear User Data
Field of yp to 128 octets.

The Fast Select Facility, if requested in the CALL REQUEST
packet and if it indicates restriction on response:

a) allows the CALL REQUEST packet to contain a Call User
Data Fielf of up to 128 octets; and

b) authorizes the DXE to transmit to the calling DTE, during
the D CALL REQUEST state (p2), a CLEAR
INDIC%ON packet with a Clear User Data Field of up to
128 octets (the DXE is not authorized to transmit a CALL
CONNE(CTED packet).

Data Field ca

not be fragmented for delivery across the

The Call User lEata Field, Called User Data Field, and Clear User

DTE/DXE inte

The Call User [
Data Field shall

ace.

ata Field, Called User Data Field, and Clear User
contain an integral number of octets, as indicated

in 12.1.

The significancg of the CALL CONNECTED packet, as-well as
the CLEAR INDICATION packet with a cause .of~"DTE
Originated" as p direct response to the CALL REQUEST packet
with the Fast S¢lect Facility, is that the CALL REQUEST packet
with the Call User Data Field has been recéived by the called
DTE.

All other procedures for processing a‘Virtual Call in which the

Fast Select Faqility has been requested are not affected by the
request.

See also:
— Call Setpp and Call*Clearing packets (12.2);
— Coding pf the.Fast Select Facility (15.2.1 and 15.2.2.6);

13.17 Fast Select Acceptance

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Fast Select Acceptance is an optional user facility agreed to for a
period of time by the DTE and DCE for Virtual Calls. This user
facility, if subscribed to, authorizes the DCE to transmit to the
DTE incoming calls which request the Fast Select Facility. In the
absence of this facility, the DCE will not transmit to the DTE any
incoming calls which request the Fast Select Facility.
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ACCEPTED packet with a Called User Data Field of up
to 128 octets;

b) to issue, at any time, a CLEAR REQUEST \packe with a
Clear User Data Field of up to 128 qctéts; and

c) to receive, after call setup has'/been complgted, a
CLEAR INDICATION pacKet, with a Clear Usdr Data
Field of up to 128 octets.

The presence of the Fast Select Facility indicating restriction on
response in an INCOMING_CALL packet permits the|called
DTE to issue, as a diréct response to this packet, a LEAR
REQUEST packet with~a Clear User Data Field of up o 128
octets; the called "DTE is not authorized to send a [CALL
ACCEPTED pagket.

The Call User'Data Field, Called User Data Field, and Cleqr User
Data Field can not be fragmented for delivery across the
DTE/DXE interface.

The Call User Data Field, Called User Data Field, and Clegr User
Data Field shall contain an integral number of octets, as indlicated
in 12.1.

All other procedures for processing a Virtual Call in which the
Fast Select Facility has been requested are not affected by the
request.

See also:
— Call Setup and Call Clearing packets (12.2);
— Optional User Facility for Fast Select (13.16);
— Clearing procedures (5.5);
— Coding of the Fast Select Facility (15.2.1 and 15.2.2.6).
13.18 Reverse Charging

This optional user facility applies only to Virtual Call serpice in
a DTE/DCE environment.

Reverse Charging is an optional user facility which may be

facility requests that the network charge all costs associated with
the ensuing Virtual Call to the called DTE.

See also:

— Optional User Facility for Reverse Charging Acceptance
(13.19);

— Coding of the Reverse Charging Facility (15.2.1 and
15.2.2.6).

13.19 Reverse Charging Acceptance

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.
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Reverse Charging Acceptance is an optional user facility agreed
to for a period of time by the DTE and DCE for Virtual Calls.
This user facility, if subscribed to, authorizes the DCE to transmit
to the DTE incoming calls which request the Reverse Charging
Facility. In the absence of the facility, the DCE will not transmit
to the DTE incoming calls which request the Reverse Charging
Facility.

See also:

— Optional User Facility for Reverse Charging (13.18).

ISO/IEC 8208 : 1995(E)

network user identifier may be either specific or common to the
NUI Subscription Facility and the NUI Override Facility. The
network user identifier is transmitted by the DTE to the DCE in
the NUI Selection Facility. The network user identifier is never
transmitted to the remote DTE.

13.21.1 NUI Subscription

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

NUI Subscription is an optional user facility agreed to for a

13.20 IrotatCharging Prevention

This optlonal user facility applies only to Virtual Call service in
a DTE/}CE environment.

Local Charging Prevention is an optional user facility agreed to
for a perjiod of time by the DTE and DCE for Virtual Calls. This
user facility, if subscribed to, authorizes the DCE to prevent the
establishment of Virtual Calls which the subscriber must pay for
by:

a) [not transmitting to the DTE incoming calls which
request the Reverse Charging Facility; and

b) [ensuring that the charges are made to another party
whenever the DTE originates a call. This other party
can be determined by using any of a number of actions,
both procedural and administrative. The procedural
methods that may be used by the DTE include:

— requesting reverse charging using the Reverse
Charging Facility, or

— identifying a third party using the Network User
Identification Facility.

When the party to be charged for a Virtual Call has not
been established, the DCE that receives. the CALL
REQUEST packet will apply reverse charging to the
call.

NOTE —- For an interim period of time, some-networks may choose to
enforce Idcal charging prevention by clearing-the-call when the party to be
charged hps not been established.

See also
— Optional User Facility for Reverse Charging (13.18);

— (pptional User Facility for Network User Identification
(13.2D).

13.21 NetworkUser Identification (NUI) related
facilities

These optional user facilities apply only to Virtual Call service in

period of time by the DTE and DCE for Virtual,C4lls. This user
facility, if subscribed to, enables the DTE to proyvide information
to the network for billing, security, or ,network| management
purposes on a per call basis. This information is pfovided by the
DTE in the CALL REQUEST packet or i the CALL
ACCEPTED packet by using the NUF Selection Fdcility. It may
be used whether or not the DTE has also subscribefl to the Local
Charging Prevention Facility. -If the DCE deternpines that the
network user identifier is“\invalid or that the NUI Selection
Facility is not present-when required by the network, it will clear
the call.

See also:

— Optional User Facility for Local Chargifg Prevention
(13.20);

—.'Optional User Facility for NUI Selection (13.21.3).
13.21.2 NUI Override

This optional user facility applies only to Virtual (all service in
a DTE/DCE environment.

NUI Override is an optional user facility agreed to
time by the DTE and DCE for Virtual Calls.

facilities. When one of these network user identifiers is provided
in a CALL REQUEST packet by means of the NNUI Selection
Facility, the set of subscription-time optional Wyiser facilities
associated with it overrides the facilities which |apply to the
interface. This override does not apply to other exfisting calls or
subsequent calls on the interface. It remains in pffect for the
duration of the particular call to which it applies.

The optional user facilities that may be associated with a network

user identifier when the NUI Override Facility has been
subscribed to are specified in table 17. The pptional user
facilities which have been agreed to for a period of time for the

interface and which are not overridden by usjng the NUI

a DTE/DCE environment.

The set of Network User Identification (NUI) related facilities
enables the DTE to provide information to the network for
purposes of billing, security, network management, or to invoke
subscribed facilities.

This set is composed of three optional user facilities. The NUI
Subscription Facility and the NUI Override Facility may be
agreed to for a period of time for Virtual Calls. A DTE may
subscribe to one or both of these facilities. When one or both of
the facilities are subscribed to, one or more network user
identifiers are also agreed to for a period of time. A given

chuidc F

See also:
— Optional User Facility for NUI Selection (13.21.3).
13.21.3 NUI Selection

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

NUI Selection is an optional user facility which may be requested
by a DTE for a given Virtual Call. This user facility may be
requested by a DTE only if it has subscribed to the NUI
Subscription Facility and/or the NUI Override Facility. The NUI
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Table 17 — Subscription-time Optional User Facilities that may be Associated
with a Network User Identifier in Conjunction with the NUI Override Facility

o . . . May be associated
Subscription-time optional user facility with a NUI
On-line Facility Registration........................... No
Extended Packet Sequence Numbering No
D.bit Medification e Ne
Packet Retransmission No
Incoming Calls Barred No
Outgoing Calls Barred No
One-way Logical Channel QUtZOINg ................ccoeveveveveereveeeeeeeeeeeseenens No
One-way Logical Channel INCOMING .............ccoeeeeveveeeeeereereeeereiereenerennns No
Nonstandard Default Packet Sizes ..........c.c..covveeviviveicvireniieeeerieeeeeeann Yes
Nonstandard Default Window Sizes ..........c.cccvvveveviviereeirieneeeeceiieeenns Yes
Default Throughput Classes ASSIgNMeNnt.................ceeevvveereeveeivveeveenne. Yes
Flow Control Parameter Negotiation (subscription-time)......................... Yes
Throughput Class Negotiation related facilities (subscription-time)........ Yes
ClOSEA USET GIOUD .....ovvivieierieseeteeetetetee et see et evessae st ses s sesions Yes
Closed User Group With QOutgoing ACCESS .........c.ovevvvevreeienrereree s Yes
Closed User Group With Incoming ACCESS ............oouevevereverveerenfcdefnnn No
Incoming Calls Barred Within a Closed User Group............... e, No
Outgoing Calls Barred Within a Closed User Group............5 . coouee...e. No
Bilateral Closed USer GIOUD .........cocveevererivveeerieee e sl Yes
Bilateral Closed User Group with Outgoing AcCess. ... . .ueveveveeevevnnn. Yes
Fast Select ACCEPLANCE...........cccoeveereireeeiieece et se s eeneseneas No
Reverse Charging ACCEPLANCE .........ccvevvevereresodeteerire et No
Local Charging Prevention ..............ccocoeceese ke No
Charging Information (subscription-time) Yes
ROA Subscription Yes
Hunt Group................ No
Call Redirection ....................... No
Call Deflection Subscription™,: No
ICRD Prevention Subscription No
Alternative Address Régistration related facilities............ No
Alternative Address®Usage SubSCIPON ............c.oeveveereceeeereereereeeeene No

Selection Facilfty permits the DTE to specify which network user If the network determines that the network user identlifier is
identifier is to pe-used in conjunction with the NUI Subscription invalid or that any of the optional user facilities requested in the
Facility and/or the-NUI-Override-Eacility-

NUI Selection may be requested in a CALL REQUEST packet if
the selected network user identifier has been agreed to in
conjunction with the NUI Subscription Facility or the NUI
Override Facility. NUI Selection may be requested in a CALL
ACCEPTED packet if the selected network user identifier has
been agreed to in conjunction with the NUI Subscription Facility.

Some networks may require that the NUTI Selection Facility be
requested by the DTE in every CALL REQUEST packet and,
possibly, in every CALL. ACCEPTED packet transmitted on a
given DTE/DCE interface, when the NUI Subscription Facility
has been agreed to for a period of time for the interface.
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clear the call.

See also:

— Coding of the NUI Selection Facility (15.2.1 and
15.2.2.7).

13.22 Charging Information

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Charging Information is an optional user facility which may be
either agreed to for a period of time by the DTE and DCE for all
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Virtual Calls or requested by a DTE for a given Virtual Call.

A DTE, if it is the DTE to be charged for a call, can request the
Charging Information Facility on a per Virtual Call basis. This is
done by means of the Charging Information Request Facility in
the CALL REQUEST packet or the CALL ACCEPTED packet.

If a DTE subscribes to the Charging Information Facility for a
period of time, then the facility is in effect for the DTE, if it is the
DTE to be charged for a call, without sending the facility request
in a CALL REQUEST or CALL ACCEPTED packet.

ISO/IEC 8208 : 1995(E)

network exists at a sequence of one or more gateways. The ROA
Selection Facility provides a sequence of ROA transit networks
through which the call is to be routed. The presence of this
facility in a CALL REQUEST packet completely overrides the
sequence of ROA transit networks that may have been specified

by the ROA Subscription Facility.
If the DTE selects only one ROA transit network, either the basic

or avtandad farmat of tha RNOA Qalastinn Fasility mav ha ncad
or extended format of the ROA Selection | cwuuy imay oC usCa.

If the DTE selects more than one ROA transit network, the
extended format of the ROA Selection Facility shall be used.

The DCE will use the Charging Information Indication Facilities
in the CLEAR INDICATION or CLEAR CONFIRMATION
packet t¢ indicate to the DTE to be charged information about the
charge for that call and/or other information which makes it
possible|for the user to calculate the charge.

See also

— (oding of the Charging Information Request Facility
15.2.1 and 15.2.2.8.1);

— (oding of the Charging Information Indication Facilities
15.2.1 and 15.2.2.8.2 through 15.2.2.8.4).
13.23 ROA related facilities

These optional user facilities apply only to Virtual Call service in
a DTE/DCE environment.

The setfof ROA optional user facilities provides for the calling
DTE’s {lesignation of a sequence of one or more ROA transit
network|s) within the originating country through which the call
is to be fouted when more than one ROA transit network exists at
a sequerjce of one or more gateways. In the case of international
calls, this capability includes the selection of an international
ROA infthe originating country.

In the dbsence of both the ROA Subscription Faeility and the
ROA Sglection Facility, no user designation of ROA transit
is in effect.

13.23.1 |ROA Subscription

This oplional user facility applies onlyto Virtual Call service in
a DTE/DCE environment.

ROA Spbscription is an optional user facility agreed to for a
period df time by the DTBEand DCE for Virtual Calls. This user
facility, |if subscribedtoy\applies (unless overridden for a single
Virtual Call by the’ROA Selection Facility) to all Virtual Calls
where njore thamene’ROA transit network exists at a sequence of
one or fnorecgateways. The ROA Subscription Facility provides
a sequence of ROA transit networks through which calls are to be
routed.

The appearance of both formats in a CALL REQUEST packet
will be treated as a facility code not allowed.

See also:
— Optional User Facility for ROA Subscriptioh (13.23.1);
— Coding of the ROA Selection Facility| (15.2.1 and
15.2.2.9).
13.24 Hunt Group

This optional user facility applies only to Virtual Qall service in
a DTE/DCE enviftonment.

Hunt Groupds an optional user facility agreed to for a period of
time by the DTE and DCE for Virtual Calls. This gser facility, if
subscribéd to, distributes incoming calls having an address
associated with the hunt group across a designated grouping of
DTE/DCE interfaces.

Selection is performed for an incoming Virtual Call if there is at
least one idle logical channel, excluding one-fay outgoing
logical channels, available for Virtual Calls of any of the
DTE/DCE interfaces in the group. Once a ual Call is
assigned to a DTE/DCE interface, it is treated as a fegular call.

When Virtual Calls are placed to a hunt group addrpss in the case
where specific addresses have also been assjgned to the
individual DTE/DCE interfaces, the CLEAR JNDICATION
packet (when no CALL ACCEPTED packgt has been

transmitted) or the CALL CONNECTED packet

transferred to

the calling DTE optionally will contain the called OJTE address of
the selected DTE/DCE interface. It will also comrin the Called

Line Address Modified Notification Facility indica
why the called DTE address is different from the
requested.

Virtual Calls may be originated by the DTEs on
interfaces belonging to the hunt group; these are
normal manner. In particular, the calling

transferred to the remote DTE in the INCOMING
is_the hunt group address unless the DTE/DCE i

ing the reason
one originally

the DTE/DCE
handled in the
DTE address
CALL packet
hterface has a

See also:
— Optional User Facility for ROA Selection (13.23.2).
13.23.2 ROA Selection

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

ROA Selection is an optional user facility which may be
requested by a DTE for a given Virtual Call. It is not necessary
to subscribe to the ROA Subscription Facility in order to use this
facility. This facility, when used for a given Virtual Call, applies
for this Virtual Call only where more than one ROA transit

specific address assigned. Permanent Virtual Circuits may be
assigned to DTE/DCE interfaces belonging to the hunt group.
These Permanent Virtual Circuits are independent of the
operation of the hunt group. Some networks may apply Virtual
Call subscription-time optional user facilities in common to all
DTE/DCE interfaces in the hunt group, place a limit on the
number of DTE/DCE interfaces in the hunt group, and/or
constrain the size of the geographic region that can be served by
a single hunt group.

See also:

— Optional User Facility for Called Line Address Modified
Notification (13.26).
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13.25 Call Redirection and Call Deflection related
facilities

These optional user facilities apply only to Virtual Call service in

a DTE/DCE environment.

The set of call redirection and call deflection optional user
facilities enables the redirection or the deflection of calls destined
to one DTE (the "originally-called DTE") to another DTE (the

"alternate DTE"). The Call Redirection Facility allows the DCE,

in specific circumstances, to redirect calls destined to the
originally-calleg : packet—is

transmitted to
is performed.
originally-calle]
Calls after recq
may subscribe
Deflection Sub

When a call t
Deflection Fac
generated duri
interface.

The basic ser]
deflection. In
several call red
will ensure th
establishment

DTE timer T21|.

When the Viri
INDICATION
been transmitt|

he originally-called DTE when such a redirection
The call deflection related facilities allow the
d DTE to deflect individual incoming Virtual
ption of the INCOMING CALL packet. A DTE
to the Call Redirection Facility, to the Call
cription Facility, or to both.

which the Call Redirection Facility or the Call
lity applies is cleared, the clearing cause is that
g the last attempt to reach a called DTE/DCE

vice is limited to one call redirection or call
rddition, some networks may permit a chaining of
frections or call deflections. In all cases, networks
at loops are avoided and that the connection
bhase has a limited duration, consistent with the

ual Call is redirected or deflected, the CLEAR
packet, when no CALL ACCEPTED packet has
ed by any DTE, or the CALL CONNECTED

packet transfefred to the calling DTE will contain the called

address of the
Modified Noti

alternate DTE and the Called Line Address
fication Facility, indicating the reason why'the

called address s different from the one originally requested;

When the Virt
may indicate t
deflected, the 1
of the originall
Deflection Not

hal Call is redirected or deflected, some networks
the alternate DTE that the call was‘redirected or
pason for redirection or deflection, and the address
y-called DTE, using the Call, Redirection or Call
fication Facility in the INCOMING CALL packet.

In addition, sofne networks may allow/a DTE to indicate that the

call was redir
deflection, and
the Call Redire
CALL REQUH

For cases wh|

ected or deflected, \the reason for redirection or
the address gf-the originally-called DTE, using
Ction or Call Deflection Notification Facility in the
ST packet.

between netwo

(ICRD) control facilities are offered.

See also:

pre-call deflection and redirection takes place
rks.Inter-netw irecti i

— Call Request Response Timer (T21) (table 26);

— Optional User Facility for Called Line Address Modified
Notification (13.26).

13.25.1 Call Redirection

This optional user facility applies only to Virtual Call service in

a DTE/DCE en
Call Redirectio:

vironment.

n is an optional user facility agreed to for a period

of time by the DTE and DCE for Virtual Calls. This user facility,
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if subscribed to, redirects incoming calls destined to this DTE
when:

a) the DTE is out of order, or
b) the DTE is busy.

Some networks may provide call redirection only in case (a).
Some networks may offer, in addition:

¢) systematic call redirection due to a prior request by the
subscriber according to criteria other than (a) and (b)
e iber.

aUUVYL, dEITCUU U UDTIWCELT 10{ CIWUIRN dlill Ub

In addition, some networks may offer either one of the\following
(mutually exclusive) capabilities:

a) a list of alternate DTEs (say, C1, C2~.)is stored|by the
network of the originally-called (DTE (say, DTE B).
Consecutive attempts of call redirection are tried to pach of
these addresses, in the order/of the list, up [to the
completion of the call;

b) call redirection may ¢beogically chained; if DTH C has
subscribed to call¢redirection to DTE D, a call orjginally
redirected from DTE B to DTE C may be redirected to
DTE D; call ¥édirections and call deflections may falso be
chained.

The order of call-setup processing at the originally-callei DCE,
as well as<at'the alternate DCE, will be according to the sequence
of CalllProgress Signals in CCITT Recommendation X.946. For
those networks that provide systematic call redirection with the
prior request of the called DTE, the systematic call redfrection
request will have the highest priority in the call-setup professing
sequence at the originally-called DCE.

13.25.2 Call Deflection Related Facilities
13.25.2.1 Call Deflection Subscription

This optional user facility applies only to Virtual Call setvice in
a DTE/DCE environment.

Call Deflection Subscription is an optional user facility agreed to
for a period of time by the DTE and DCE. This user fadility, if

to deflect the
call. Once this timer has expired, the originally-called DTE will
no longer be permitted to use the Call Deflection Selection
Facility to deflect the call. If the originally-called DTE tries to
deflect the call after the expiration of this timer, the network
clears the call.

13.25.2.2 Call Deflection Selection

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Call Deflection Selection is an optional user facility which may
be used on a per Virtual Call basis. This facility may be
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requested by a DTE only if it has subscribed to the Call
Deflection Subscription Facility.

The Call Deflection Selection Facility may be used by the called
DTE in the CLEAR REQUEST packet only in direct response to
an INCOMING CALL packet to specify the alternate DTE
address to which the call is to be deflected. When requested for a
given Virtual Call, the network deflects the call to the alternate
DTE and does not respond to the calling DTE as a result of the
clearing at the originally-called DTE/DCE interface.

If the

fle di h AR

ISO/IEC 8208 : 1995(E)

redirected or deflected. When this facility is received from the
originally-called DTE (private network) the DCE will clear the
call if the address contained in this facility is not one of those
applying to the interface.

NOTE — This last possibility may not be supported by all networks
supporting the Call Redirection or Call Deflection Notification Facility.

The following reasons can be indicated with the use of the Call
Redirection or Call Deflection Notification Facility:

a) Call redirection due to originally-called DTE out of order;

T packet, then the DTE must also include any ITU-T
I DTE facilities and user data to be sent to the alternate
he ITU-T specified DTE facilities and user data in the
REQUEST packet need not be dependent on the
contenty of the original INCOMING CALL packet. Up to 16
user data may be included in the CLEAR REQUEST
the original call was established without fast select; up

ST packet if the original call was established with fast
f no ITU-T specified DTE facilities are included in the
REQUEST packet, then there will be none in the
INCOMING CALL packet to the alternate DTE. If no clear user
data is |ncluded in the CLEAR REQUEST packet, then no call
user dafa will be included in the INCOMING CALL packet to
the altegnate DTE.

The X.25 facilities that are present in the INCOMING CALL
packet fransmitted to the alternate DTE are those that would have
been prgsent in the INCOMING CALL packet if the call was a
direct cll from the calling DTE to the alternate DTE; moreover;
the Call Redirection or Call Deflection Notification Facility may
also be present, if supported by the network.

k. DTE has the same value as the bitwin the CALL
ST packet.

If the petwork offers only the basic, service and if a call
redirectjon or call deflection has already been performed, the
DCE clpars the call when the Call Deflection Selection Facility is
used.

See als¢:
— Pptional UserFacility for Fast Select (13.16);

— [oding of the Call Deflection Selection Facility (15.2.1
pnd 15:2.2.10).

13.25.3] Call'Redirection or Call Deflection Notification

b) Call redirection due to originally-called DFE| busy;

c) Call redirection due to prior request.from the originally-
called DTE for systematic call redirection;

d) Call deflection by the originally-called DTE.

e) redirection or deflection in’the calling D[TE (which is
supposed to be a packet'switched private dat3 network).

Some networks may alse\use the following reasdn in network-
dependent cases:

f) Call distribution within a hunt group.
See also:

— ‘Coding of the Call Redirection or Chll Deflection
Notification Facility (15.2.1 and 15.2.2.11),

13.25.4 Inter-network Call Redirection and Deffection
(ICRD) control facilities

These optional user facilities apply only to Virtual (Call service in
a DTE/DCE environment.

When the originally-called DTE and the alternate DTE are on
different packet-switched public data networks (PSPDNs), the
call redirection or call deflection is considered to be inter-
network. Because the tariff between the calling| DTE and the
alternate DTE may be more expensive than that between the
calling DTE and the originally-called DTE, |optional user
facilities are defined to prevent the inter-network ¢all redirection
and deflection (ICRD) from taking place in all ¢ases of ICRD
except for one. The exception case is when the cdlling DTE and
the alternate DTE are served by the same PSPDN.

When a PSPDN supports ICRD, it will allow ICRD to take place
unless the DTE subscribes to ICRD Preventiop Subscription
Facility or uses the per-call ICRD Status Selectfon Facility to
signal that ICRD should be prevented for the call. .If a PSPDN
does not support ICRD, ICRD is prevented by defgult and neither
of the following two facilities are applicable.

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

Call Redirection or Call Deflection Notification is a user facility
used by the DCE in the INCOMING CALL packet to inform the
alternate DTE that the call has been redirected or deflected, why
the call was redirected or deflected, and the address of the
originally-called DTE.

When more than one address applies to a DTE/DCE interface,
the Call Redirection or Call Deflection Notification Facility may
also be used by the originally-called DTE (which may be a
packet switched private data network) in a CALL REQUEST
packet to inform the alternate DTE that the call has been

13.25.4.1 ICRD Prevention Subscription

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

ICRD Prevention Subscription is an optional user facility agreed
to for a period of time by the DTE and DCE. This facility, if
subscribed to, will prevent calls originated by the subscribed
DTE from undergoing ICRD except in the case where the
alternate DTE is served by the same PSPDN as that of the
subscribed DTE. This facility may be overridden by the ICRD
Status Selection Facility.
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13.25.4.2 ICRD Status Selection

This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

ICRD Status Selection is an optional user facility which may be
used on a per Virtual Call basis. This facility may be requested
by a calling DTE.

The ICRD Status Selection Facility may be used by the calling
DTE in the CALL REQUEST packet to indicate whether ICRD
should be allowed or prevented. If the ICRD Status Selection

© ISO/IEC

a) the indication of a call redirection or call deflection in the
network has precedence over the indication of distribution
within a hunt group or over a called DTE originated
indication;

b) the called-DTE originated indication has precedence over
the indication of distribution within a hunt group;

c) when several call redirections or call deflections have been
performed, the first one has precedence over the others.

The called DTE address indicated in the CALL CONNECTED or

Facility indicafes that ICRD allowance is requested, ICRD
should be allojed by the PSPDN for the call whether or not
ICRD Preventipn Subscription Facility is subscribed by the DTE.
Likewise, if tHe ICRD Status Selection Facility indicates that
ICRD is prevented, ICRD should be prevented by the PSPDN for
the call even If ICRD Prevention Subscription Facility is not
subscribed by the DTE.

13.26 Called|Line Address Modified Notification

This optional
a DTE/DCE en|

Called Line A

er facility applies only to Virtual Call service in
ironment.

dress Modified Notification is an optional user

facility used by|the DCE or DTE.

It is used by the DCE in the CALL CONNECTED or CLEAR

INDICATION

packet to indicate to the calling DTE the reason

that the calledq address in the packet is different from that
specified by thd calling DTE in the CALL REQUEST packet.

When more th

one address applies to a DTE/DCE interface,

the Called Ling Address Modified Notification Facility is used by
the called DTE| in a CLEAR REQUEST packet (only in response
to an INCOMING CALL packet) or in a CALL ACCEPTED

packet, when
different from

e called DTE address present in these packets.fis
at specified in the INCOMING CALL packet.

When this facility is received from the DTE, the DCE will clear

the call if the
the interface.

NOTE — The
the Called DTE
Address Modifie

The following
Line Address
CONNECTED|
the DCE to the

a) call redin

b) call redir

lled DTE address is not one of those applying to

DTE should be aware that a modification of any part of
Address Field without notification by the Called Line
| Notification Facility may cause-the call to be cleared.

easons can be indicated with the use of the Called

Modified Notification Facility in CALL
or CLEAR INDICATION packets transmitted by
calling DTE:

ection due-to originally-called DTE out of order;

ection ‘due to originally-called DTE busy;

the CLEAR INDICATION packet should correspond fo fhe last
DTE which has been reached or attempted to be reached.

In CALL ACCEPTED or CLEAR REQUEST packets, the|reason
indicated in conjunction with the use of the Called Line Address
Modified Notification Facility should~‘be “Called| DTE
Originated."

See also:

— Coding of the Called Line, Address Modified Notification
Facility (15.2.1 and 15.2:2.12);

— Optional User Facility for Hunt Group (13.24);

— Optional User Facilities for Call Redirection agd Call
Deflection.(13.25).

13.27 Transit'Delay Selection and Indication

This optional user facility applies only to Virtual Call sefvice in
a DTE/DCE environment.

Transit Delay Selection and Indication is an optional user facility
which may be requested by a DTE for a given Virtual Call. This
facility permits selection and indication, on a per Virtupl Call
basis, of the transit delay applicable to that Virtual Call.

The calling DTE, if it wishes to specify a desired transit d¢lay for
a Virtual Call, indicates the desired value by means of the [Transit
Delay Selection and Indication Facility in the CALL REQUEST
packet.

The network, when able to do so, should allocate resour¢es and
route the Virtual Call in a manner such that the transif delay
applicable to that call does not exceed the desired transit d¢lay.

The INCOMING CALL packet transmitted to the called DTE
and the CALL CONNECTED packet transmitted to the [calling
DTE will both contain the indication of the transif delay
applicable to the Virtual Call. This transit delay may pe less
than, equal to, or greater than the desired transit delay requested
in the CALL REQUEST packet.

See also:

¢) call redirection due to prior request from the originally-
called DTE for systematic call redirection;

d) call deflection by the originally-called DTE;

e) called-DTE originated (if more than one address applies to
the DTE/DCE interface);

d) call distribution within a hunt group.

When several reasons could apply to the same call, the reason to
be indicated by the network in the CALL CONNECTED or the
CLEAR INDICATION packet by means of the Called Line
Address Modified Notification Facility is as specified below:

74

— Coding of the Transit Delay Selection and Indication
Facility (15.2.1 and 15.2.2.13);

— Transit delay (6.9).
13.28 Alternative Addressing Related Facilities

These optional user facilities apply only to Virtual Call service in
a DTE/DCE environment.

The set of alternative addressing related facilities enables the
registration of alternative addresses with the network and enables
a calling DTE to use an alternative address to identify the called
DTE in order to establish a Virtual Call. An alternative address
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is defined as one that does not conform to the formats defined in
Recommendation X.121. In particular the following alternative
addresses may be supported:

a) character string coded in accordance with CCITT Rec.
T.50 | ISO/IEC 646;

b) OSI NSAP address coded in accordance with CCITT Rec.
X.213 | ISO/IEC 8348;

c) Medium Access Control (MAC) address coded in
accordance with ISO/IEC 10039; and

ISO/IEC 8208 : 1995(E)

specific alternative addresses are given at registration time. The
Alternative Address Usage Subscription Facility must also be
subscribed to. When an interface specific alternative address is
the same as a global alternative address, the interface specific
alternative address takes precedence and the translation will be
according to the rules defined for the specific DTE/DCE
interface.

13.28.2 Alternative Address Usage Subscription

Alternative Address Usage Subscription is an optional user

facility which when subscribed to by a DTE, allows the DTE to

d) Infernet address coded in accordance with RFC 1166.

When 1eceiving a CALL REQUEST packet containing an
alternatiye address, the DCE will translate the alternative address
to the format defined in Recommendations X.121 as the basis on
which tp route the call. The translation of the address will
depend pn the rules determined at subscription time. A single
alternatiye address could map to several X.121 addresses
dependept on parameters such as time of day, etc. A single
X.121 pddress could be reached by multiple alternative
address

When eqtablishing a Virtual Call, an alternative address can only
be presept in the CALL REQUEST packet. The use of addresses
in all other packets is unchanged by using an alternative address
in the CALL REQUEST packet. When an alternative address is

to the format specified in Recommendations X.121.
, it is a network option that the called DTE address of
the CALL CONNECTED packet can either conform to the
format specified in Recommendations X.121 or be absent.

13.28.1 |Alternative Address Registration Related Facilities

The set pf alternative address registration related facilities, when
subscribed to, enables users to register an alternative address.
There afe two facilities for registering an salternative address.
Depending on which facility is subscribed-to, the alternative
address [either will have global significanceé or will be interface
specific

13.28.111 Global Alternative Address Registration

Global |Alternative Address, -Registration is an optional user
facility pgreed for a period of time. Any DTE (both inside and
outside |of a specific \network) can register alternative address
translatipns with anetwork. All such alternative addresses would
require pniqueness within the network of registration and, thus,
have nefwork-wide (global) significance.

NOTE +—_t_is envisaged that network-wide translations will be

use an alternative address in the CALL REQUEST packet. The
decision to use an alternative address is made_on|a per Virtual
Call basis.

When the Alternative Address Usage“Subscription Facility has
been subscribed to, the DTE may_ identify a called DTE by using
an alternative address in the CALE REQUEST pagcket. In such
cases the network would pérform an analysis of te alternative
address and derive an \address conforming to| the formats
described in Recommendations X.121 as the basig on which to
route the call.

Networks may Support all or a sub-set of the formats listed in

13.28. The-formats supported will be made known
DTEs. Which set is supported will determine how
address may be carried in the CALL REQUEST pag

Twqo network options are allowed for use by DT

fo subscribing
he alternative
tket.

[Es. The first

dption permits a DTE to use the Address Block t¢ carry any of
the alternative address formats. The second optipn allows the
DTE to use the Called Address Extension Facilify to carry an
OSI NSAP address (i.e., an address conforming tg CCITT Rec.
X.213 | ISOMEC 8348) as an alternative address. [Either or both
of these options can be supported by a network.

13.28.2.1 Use of the Address Block to carry an ajternative
address

If the first network option of the Alternative Alddress Usage
Subscription Facility applies to the DTE/DCE intefface, then the
alternative address is carried in the Called Address Field of the
CALL REQUEST packet using the A-bit = 1 Address Block
format.

NOTE — One of the cases where this network option 3pplies is where
the alternative address is an OSI NSAP address, but the network does not
support the analysis and translation of the OSI NSAP address carried in
the Called Address Extension Facility. In this case, thg NSAP address
used as an alternative address is carried in the Called DTE Address Field
of the CALL REQUEST packet (see 12.2.1.2). Howevaqr, in such cases
when this format is used and the called OSI NSAP |address is also
required by the called DTE, then the called OSI NSAP agldress must also

registered for the benefit of any calling DTE. In this case, the translation
of the alternative address would be independent of the calling DTE.
Organizations wishing the calling DTEs of a specific network to use the
alternative address of a DTE rather than its X.121 number will need to
register such alternative addresses with the specific network.

13.28.1.2 Interface Specific Alternative Address Registration

Interface Specific Alternative Address Registration is an optional
user facility agreed for a period of time. When subscribed to,
alternative address translations that are specific to a DTE/DCE
interface may be registered, for use by the DTE when making a
call. In such cases, the rules for translations of the interface

be included in the Called Address Extension Facility by the calling DTE.
See also:
— Address Block description (12.2.1).

13.28.2.2 Use of the Called Address Extension Facility to
carry an alternative address

If the second network option of the Alternative Address Usage
Subscription Facility applies to the DTE/DCE interface, then the
alternative address is carried in the Called Address Extension
Facility of the CALL REQUEST packet.
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The fact that the Called Address Extension Facility is being used
to carry an alternative address is indicated by the Called DTE
Address Length Field in the Address Block of the CALL
REQUEST packet being set to zero.

NOTE — The preferred method for using the Called Address Extension
Facility is described above. However, some networks may allow the use
of the Called Address Extension Facility to carry an alternative address
without having the Called DTE Address Length Field set to zero. In this
case, the translation will apply for every CALL REQUEST packet.

The OSI NSAP address carried in the Called Address Extension

© ISO/IEC

A DTE receiving an INCOMING CALL packet containing the
Reference Number Facility indicates its acceptance by sending a
CALL ACCEPTED packet across the interface. This packet
contains the Source reference number (assigned by the calling
DTE) coded in the Logical Channel Identifier Field and the
Destination reference number (chosen by the called DTE) coded
in the Reference Number Facility. See figure 31a.

If a DTE sends a CALL REQUEST packet, or a CLEAR
REQUEST packet abandoning a call, to a DTE which does not
support the Reference Number Facility, one of the following

Facility is pass|

ed unchanged by the network.

13.29 Refer¢nce Number

This optional
environment.

Reference Nuy
agreed to for a
It is used as

Identifier assig]
operation of a |

user facility applies only in a DTE/DTE

nber is an optional user facility which may be
period of time. It applies to a Packet Layer entity.
an alternative mechanism for Logical Channel
hment. It should be noted that the normal mode of
DTE does not make use of this facility.

13.29.1 General description

For each Virty
reference numl
reference num
Permanent Vir
from 1 throug
reference numfj

For a Perman
chosen indeper
remote DTE'’s
Permanent Viri

For Virtual Cd
two DTEs usin,
The Source reff
transmitting
reference numl
a CALL ACCH
the call, no De.

The Logical C
transmitted on
DTE is equal t
DTE.

In RESTART,

al Call or Permanent Virtual Circuit, a pair of
ers (a Source reference number and a Destination
er) is assigned to identify the Virtual Call or the
ual Circuit. Reference numbers are in the range
h 4 095, inclusive (0 shall not be assigned as a
er).

ent Virtual Circuit, the reference numbers are
dently by the DTEs. Each DTE is informed of the
choice as part of the agreement to operate the
ual Circuit.

ls, these reference numbers are assigned- by the
p the Reference Number Facility during call’ setup.
erence number is chosen by the calling DTE when

CALL REQUEST packet. [The" Destination
per is chosen by the called DTE when transmitting
PTED packet. If the called DTE does not accept
tination reference number-is chosen.

hannel Identifier contained in subsequent packets
a Virtual Call ora RPermanent Virtual Circuit by a
the referenceinumber value chosen by the remote

DIAGNOSTIC and REGISTRATION packets, the

situations will result:

a) a DIAGNOSTIC packet is returned with the Didgnostic
code = 36; or

b) no packet is returned.

When a) applies, the logical channel indicated in the ¢riginal
CALL REQUEST packet’s Reference Number Facility may be
returned immediately to state p1;anidre-used as necessary

When b) applies, however,~the-logical channel indicated in the
original CALL REQUEST packet’s Reference Number Facility
remains assigned to the-original call setup attempt, according to
the procedures specified in 5.2.1 and, following expiry df timer
T21, 5.4 and 5.5.1) Assuming no response is received| to the
CLEAR REQUEST packets transmitted on T21 and T23 |expiry,
the logical channel may be returned to the pl state, ready for
subsequent re-use, on expiry of the retransmission count RR23.

In both situations, the requesting DTE may change its mode of
operation and process all subsequent Virtual Calls withoyt using
the Reference Number Facility.

13.29.2.2 Rejecting a Call

If the called DTE wishes to reject an incoming call that yses the
Reference Number Facility, it sends a CLEAR REQUEST] packet
with a Logical Channel Identifier set to the value received in the
Reference Number Facility of the INCOMING CALL ppacket.
The Reference Number Facility is not used in the CLEAR
REQUEST packet. See figure 31b.

13.29.2.3 Abandoning a Call

If the calling DTE, having sent a CALL REQUEST packg¢t, does
not wish to proceed with the Virtual Call, then it sends a (LEAR
REQUEST packet with a Logical Channel Identifier set fto zero
and with the Reference Number Facility set to the value |chosen
in the CALL REQUEST packet. See figure 31c.

NOTE — In figure 31c, it is assumed that the called DTE supports the

Logical Channel Identifier Field is coded with all zeros. Reference Number Facility.
See also: 13.29.3 Use of Reference Numbers after Assignment
o (1:;) gl;gl 40.f Reference Number Facility (15.2.1 and All DATA, interrupt, flow control and reset packets transmitted
22.14); on a Virtual Call or Permanent Virtual Circuit, and all call
— Logical Channels (3.7). clearing packets transmitted after Virtual Call setup, contain the

13.29.2 Negotiating Reference Numbers for a Virtual Call
13.29.2.1 Virtual Call Setup

When originating a Virtual Call, the calling DTE sets the Logical
Channel Identifier Field to zero in the CALL REQUEST packet
and specifies the Source reference number (chosen by the calling
DTE) in the Reference Number Facility.
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reference number chosen by the remote DTE as the Logical
Channel Identifier. See figures 31d and 31e.

13.29.4 Exception conditions resulting from erroneous usage
of reference numbers

A DIAGNOSTIC packet is sent back with Diagnostic Code 36
when one of the following conditions applies:
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a) Virtual Call Setup d) Transfer of Packets after Call Setup
CALLING | CALL REQUEST/ | CALLED CALLING DATA CALLED
INCOMING CALL ®.%
DTE ©.A) DTE DTE DTE
’ DATA
A CALL ACCEPTED/ B A B, X) B
CALL CONNECTED DATA
(A,B) o
(A, A)
b) Rejecting a Call ¢) Normal Terminatiefiof an Established Call
CALLING &%MRDE%UCE:E]{ CALLED CALLING |- CLEAR REQUEST/ | CALLED
» CLEAR INDICATION
DTE 0, A) DTE DTE A X) DTE
CLEAR REQUEST/
A CLEAR INDICATION B A B
B (A X) CLEAR CONFIRMATION
(B, X)
CLEAR CONFIRMATION
©, A)
¢) Abandoning a Call —OR -
CALLING &%%MRIE%UCE:LTI{ CALLED CALLING | CLEARREQUEST/ | CALLED
O N CLEAR INDICATION
DTE , DTE DTE 3.%) DTE
CLEAR REQUEST/
A CLEAR INDICATION B A B
©, A) CLEAR CONFIRMATION
A, X)
CLEAR CONFIRMATION
A, X)
NO[E = The two symbols between parentheses indicate, respectively, the value of the I agical Channel Identifier Field and the value of the

Facility Parameter Field of the Reference Number Facility. Absence of the Reference Number Facility is indicated by the symbol "X".

Figure 31 — Reference Number Facility schematics
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a) an expected Reference Number Facility is missing in a
received packet, or

b) an INCOMING CALL packet is received with a non-zero
Logical Channel Number.

14 Procedures for optional ITU-T specified DTE
facilities

The optional ITU-T specified DTE facilities described in this
clause apply only to Virtual Call service.

© ISO/IEC
See also:
— Coding of the Called Address Extension Facility (15.3.1
and 15.3.2.2).

14.3 Minimum Throughput Class Negotiation

Minimum Throughput Class Negotiation is an optional ITU-T
specified DTE facility which may be used for a given Virtual
Call. The calling DTE indicates for each direction of data
transmission a minimum-acceptable value for the throughput
class by means of the Minimum Throughput Class Negotiation

The facilities [described in this clause supplement the other
procedures in |this International Standard to support the Open
Systems Interdonnection (OSI) Network Service. They can also
be used for ofher purposes. These facilities follow the ITU-T
specified DTE[Facility Marker defined in 15.1 and are applicable
to both DTE/I}CE and DTE/DTE operation. These facilities are
passed unchanged by public data networks. In certain
circumstances,| some of these facilities may be modified by
gateways and/gr private networks as set forth below.

These ITU-T $pecified DTE facilities are categorized according
to their usage:

a) Addressing related facilities:
— (alling Address Extension (14.1);
— (alled Address Extension (14.2).

b) Quality pf Service related facilities:
— Minimum Throughput Class Negotiation (14.3);
— End-to-End Transit Delay Negotiation (14.4);
— Rriority (14.5);
- Hrotection (14.6).

c) Feature felated facilities:

— Hxpedited Data Negotiation (14.7).
14.1 Calling Address Extension

Calling Address Extension is an optional-ITU-T specified DTE
facility which|may be used for a given-Virtual Call. It provides
for the trandparent conveyance ,in\‘CALL REQUEST and
INCOMING CALL packets of the'calling Network Address. The
calling Netwolk Address is passed’to a higher layer entity in the
called DTE.

See also:

— Coding of the'Calling Address Extension Facility (15.3.1
and 153:271).

Facility 1n the CALL REQUEST packet. These two yvajues are
conveyed transparently to the called DTE in the INCOMING
CALL packet. Gateways, private networks, and the,called DTE
may clear the call if resources necessary- to suppprt the
minimum-acceptable throughput classes (fare’ not available.
Gateways, private networks, and the called DTE may [use the
Throughput Class Negotiation Facility~to determine whether
public data networks can support-the minimum-ac¢eptable
throughput classes and should ‘clear the call if the pubfic data
network cannot support these \values.

The absence of this facility indicates that the calling DTE does
not place a lower limif on the acceptable throughput claps. The
values conveyed by(this facility are supplied by a higher layer
entity in the calling DTE and passed to a higher layer gntity in
the called DTE.

The calling’ DTE should use the extended format only when it
indicatés a specific minimum throughput class value gregter than
192:000 bits/s.

See also:

— Optional User Facility for Throughput Class Negotiation
(13.13);

— Coding of the Minimum Throughput Class Negotiation
Facility (15.3.1 and 15.3.2.3).

14.4 End-to-End Transit Delay Negotiation

End-to-End Transit Delay Negotiation is an optionall ITU-T
specified DTE facility which may be used for a given| Virtual
Call. The calling DTE indicates the cumulative transit ¢lelay of
the Packet Layer and lower layer protocols in the DTE, igcluding
the effects of the access line transmission rate, by means of the
End-to-End Transit Delay Negotiation Facility in thg CALL
REQUEST packet. The cumulative transit delay value is
conveyed transparently by public data networks and is jupdated
by gateways and the called DTE as the call setup is progressed.
Gateways and the called DTE may use the Transif Delay
Selection and Indication Facility introduced by the preceding

14.2 Called Address Extension

Called Address Extension is an optional ITU-T specified DTE
facility which may be used for a given Virtual Call. It provides
for the transparent conveyance in CALL REQUEST and
INCOMING CALL packets of the called Network Address
supplied by a higher layer entity in the calling DTE. It also
provides for the transparent conveyance of the responding
Network Address in CALL ACCEPTED and CALL
CONNECTED packets (for the case of call acceptance) and in
the CLEAR REQUEST and CLEAR INDICATION packets (for
the case of call rejection). The responding Network Address is
passed to a higher layer entity in the calling DTE.
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Tretwork tr performmingthecomputatiomrof thecummtative transit
delay.

In addition to the cumulative transit delay, the calling DTE may
optionally indicate a desired (target) value for the end-to-end
transit delay. If the target value is indicated, the calling DTE
may optionally indicate a maximum-acceptable value for the
end-to-end transit delay. These values, when present, are
provided by a higher layer entity in the calling DTE and are
conveyed transparently to the called DTE in the INCOMING
CALL packet. The absence of these facilities indicates that the
calling DTE did not provide a target value and/or an upper limit
on the transit delay.
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Gateways, private networks, and the called DTE should clear the
call if the cumulative transit delay exceeds the maximum-
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transit delay, when present, and the cumulative transit delay as
computed by the Packet Layer of the called DTE are passed to a
higher layer entity in the called DTE.

The cumulative transit delay computed by the Packet Layer of
the called DTE is indicated in the CALL. ACCEPTED packet,
conveyed transparently to the calling DTE in the CALL
CONNECTED packet, and passed to a higher layer entity in the

ISO/IEC 8208 : 1995(E)

When this ITU-T specified DTE facility is used to convey
authentication and key information, operation is as specified in

. wAara | ranmmA 112m9
lJ.U 1 I\Cb NALTD | IDVILEC 1101717,

See also:

o~ T SPRTS T T TN T em AN
— Lodaing of tne rrotecuon racuity (15.35.1 and 13.3.2.0).

14.7 Expedited Data Negotiation
Expedited Data Negotiation is an optional ITU-T

specified DTE

facility which may be used for a given Virtual Call. The calling
DTE uses the Expedited Data Negatiation Facility in the CALL

calling DTE.
See als

— Optional User Facility for Transit Delay Selection And
dication (13.27);

— Coding of the End-to-End Transit Delay Negotiation

15 /1872 1 1£ 2 " AN

}dbl.llly (10.0.1 and 10.0.2.4).

14.5 Priority

Priority [is an optional ITU-T specified DTE facility which may
be used|for a given Virtual Call. The calling DTE may indicate
in the JALL REQUEST packet the target and lowest-acceptable
values fpr the priority of data on a connection, priority to gain a
connectjon, and priority to keep a connection. The values, when
present,|are provided by a higher layer entity in the calling DTE
and are fonveyed transparently by public data networks.

Gateways, private networks, and the called DTE may reduce the
target vplues as necessary, and may clear the call if they cannot
support |the lowest-acceptable values. Values received by the
called DTE are passed to a higher layer entity which will return
selected| values. These selected values are indicated by the ealled
DTE in|the CALL ACCEPTED packet, conveyed transparently
to the ¢alling DTE in the CALL CONNECTED. packet, and
passed tp a higher layer entity in the calling DTE.

See alsq:
— Coding of the Priority Facility (1§5.33I'and 15.3.2.5).
14.6 Protection

Protectipn is an optional ITU-F~specified DTE facility which
may belused for a given Virtual' Call. The Protection facility is
used to fonvey security information including level of protection,
authentication information and key information.

When this ITU-T.specified DTE facility is used to convey level
of protgction infermation, the calling DTE may indicate in the
CALL REQUEST packet the target and lowest-acceptable values
for projection. The values, when present, are provided by a

RPQIIFQT Par]{ﬂl’ to indicate whether it wishds to use the

expedited data-transfer procedures (i.e., the interrupt procedures).
This indication is provided by a higher layer-entity in the calling

o nilbee 2o oo PR L T
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networks but may be set to non-useof-the expeditefl data-transfer

procedures by gateways and private) networks that
them.

lo not support

If the higher layer entity\in"the called DTE wisljes to use the

exnedited data-transfer pmnpr‘||mc and the facility

PGt Qala~-Tals Sl proCcCCuics alld Wc 1alllly

eceived in the

INCOMING CALL, packet indicates use of thede procedures,
then use of these procedures is indicated in the CALL

ACCEPTED, packet and conveyed transparently
CONNEGCTED packet. Otherwise, non-use of

data-transfer procedures is indicated in these packefs.

in the CALL
the expedited

The. indication in the CALL CONNECTED pacls]set of whether

use of the expedited data-transfer procedures has

1s passed to a higher layer entity in the calling DTE

See also:

— Interrupt Procedures (6.8);

een agreed to

— Coding of the Expedited Data Negotiation Hacility (15.3.1

and 15.3.2.7).

15 Format for Facility Field in call setup/clearing

packets

The formats described in this clause apply only to| optional user

and ITU-T specified DTE facilities that may be pre
setup and call clearing packets used in conjun
Virtual Call service.

ent in the call
tion with the

The general coding structure for the Facility Fielld is given in
15.1. The coding of the Facility Field for optiona] user facilities

is given in 15.2 and the coding of the Facility F
specified DTE facilities is given in 15.3.

15.1 General

higher layer (or other) entity in the calling DTE and are conveyed
transparently by public data networks. Gateways, private
networks, and the called DTE may reduce the target values, as
necessary, and may clear the call if they cannot support the
lowest-acceptable values. Values received by the called DTE are
passed to a higher layer (or other) entity which will return
selected values. These selected values are indicated by the called
DTE in the CALL ACCEPTED packet (or CLEAR REQUEST
packet in the case of immediate clearing), conveyed transparently
to the calling DTE in the CALL CONNECTED packet (or
CLEAR INDICATION packet), and passed to a higher layer (or
other) entity in the calling DTE.

The Far\iliry EField s present nn]y when the DTE aj

eld for ITU-T

hd/or DXE are

using an optional user or CCITT-specified DTE facility requiring
some indication in the CALL REQUEST, INCOMING CALL,
CALL ACCEPTED, CALL CONNECTED, CLEAR REQUEST,
CLEAR INDICATION, or CLEAR CONFIRMATION packet.

The Facility Field contains one facility element for each facility
or group of facilities requested. The first octet of each facility
element is the Facility Code Field, which indicates the code for
the facility or facilities requested. The remaining octets of a

facility element contain the Facility Parameter Fiel
present, and then the Facility Parameter Field.

d length, when
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NOTES

1 A DTE should not repeat a facility code (codes 00000000 and
11111111 are exceptions). When a facility code appears more than once,
a DTE may either use the last one or treat the situation as an error. If the
DTE chooses to treat this situation as an error, then it transmits a CLEAR
REQUEST packet across the DTE/DXE interface with a cause indicating
"DTE Originated" and the diagnostic "Duplicate Facility Requested"

2 A DTE may either ignore or treat as an error those facility codes that
are not supported or that do not apply in a DTE/DTE environment. If the
DTE chooses to treat these situations as an error, then it transmits a
CLEAR REQUE i i

CLASS A

m.—»(b:—v(’)O
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Facility Parameter Field

. g CLASS B Bits
indicating "DTE owed. 7 6 5 4 3 2 1
In order to spetify facility parameters consisting of 1, 2, 3, or a
variable number of octets, the facility codes are divided into four
classes by making use of bits 8 and 7 of the Facility Code Field. 0 1 X X XX X| X
The general cldss coding of the Facility Code Field is shown in ¢
table 18. The(general formats for the four classes of facility t Fadility
elements are shpwn in figure 32. ¢
t
Table 18— General Cl;:isesl ;Jsodmg for Facility Code s Parameter Field
| BITS: _ CLASS C Bits
Class|8 7 ¢ 5 4 3 21 Meaning 7 6 5 4 3 2 1
A 100X X X X X X|single-octet parameter field
B |01 X X X X X X|double-octet parameter field 0 X X X X X| X
C |1 0X X X X X X|triple-octet parameter field
D 11X X X X X X|variable-length parameter field 0
t Facility
€
The Facility Code Field is binary-coded and, without extension, t Parameter
provides for a maximum of 64 facility codes for Classes A;" B, $
and C, and 63 |facility codes for Class D, giving a total"of. 255 Field
facility codes.
Facility code 1J1111111 is reserved for extension 6f*the facility
codes. The ogtet following this octet indicates’ an extended CLASSD Bits
facility code hgving the format A, B, C, or.D;-as defined above. 7 6 5 4 3 2 1
Repetition of 1acility code 11111111 js permitted, resulting in
additional extefsions. 1 X X X X X X
A facility code|may be assigned fo identify a number of specific
facilities, each having a bit “ii"the Facility Parameter Field 0 ..
indicating facflity requested/facility not requested. In this ¢ Facility Parameter
situation, the Fpcility Parameéter Field is binary-coded, with each t Field length
bit position relating to a-specific facility. A 0 indicates that the ¢
facility related fto the\particular bit is not requested; a 1 indicates t Facili
that the facili . e s tod S acility
Parameter bit positions not assigned to a specific facility are set Parameter
to 0. If none of the facilities represented by the facility code are
requested for a Virtual Call, then the facility code and its Field |

associated Facility Parameter Field need not be present.

For facility codes in Class D, the octet following the Facility
Code Field indicates the length of the Facility Parameter Field in
octets. The Facility Parameter Field length is binary-coded,
where bit 1 is the low-order bit of the indicator.

The coding of the Facility Parameter Field is dependent on the
facility being requested.

80

Figure 32 — Generalized Formats of Facility Elements
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There are four categories of facilities:
a) X.25 facilities defined in clause 13;
b) non-X.25 facilities provided by the local network;

¢) non-X.25 facilities provided by the remote network (only
in the case of inter-network Virtual Calls); and

d) ITU-T specified DTE facilities defined in clause 14.

Facility Markers, consisting of two octets, are used to separate
requests for X.25 facilities from requests for the other three

ISO/IEC 8208 : 1995(E)

15.2.2.1 Flow Control Parameter Negotiation facility
15.2.2.1.1 Packet Sizes

The packet size for the direction of data transmission from the
called DTE is indicated in bits 4, 3, 2, and 1 of the first octet of
the two-octet Facility Parameter Field. The packet size for the
direction of data transmission from the calling DTE is indicated
in bits 4, 3, 2, and 1 of the second octet. Bits 8, 7, 6, and 5 of
each octet are set to zero.

The four bits indicating each packet size are binary-coded and

categorips of facilities described above. When several categories
of facilifies are simultaneously present, the Facility Markers are
used to peparate these categories of facilities from each other. In
this cas¢, however, requests for X.25 facilities shall precede the
other reguests and requests for ITU-T specified DTE facilities
shall foljow the other requests.

The firs{ octet of a Facility Marker is a Facility Code Field and is
set to z¢ro. The coding of the second octet, which is a Facility
Parameter Field, depends on the category of facilities, as shown
below.

Bits Category of Facilities
87654321
00000000 non-X.25 facilities supported by the

network in the case of an intra-network
call or non-X.25 facilities supported by
the network of the calling DTE in the
case of an inter-network call

11111111  non-X.25 facilities supported by the
network of the called DTE in the case
of an inter-network call

00001111 ITU-T specified DTE facilities

15.2 Coding of the Facility Field for optional user
facilities

The coding of the Facility Code Field)and the format of the
Facility |Parameter Field are the same’in the various call setup
and clearing packets in which they are used.

1521

oding of the Facility-Code Field

Table 1P gives the coding of the Facility Code Field for each
optionalfuser facility and indicates the packet types in which they
may be present.

To facilftate”possible later extensions, DTEs may be tolerant in
receiving Facility Code Fields containing values which do not

express the logarithm base 2 of the number,of| octets of the
maximum packet size.

Values from 4 to 12, corresponding to packet sizes

of 16, 32, 64,

128, 256, 512, 1 024, 2 048, and 4 096;(or'a contigEous subset of
2]

these values, may be offered. A packet size of 1
be available.

15.2.2.1.2 Window Sizes

The window size for the direction of data transmi

shall always

sion from the

called DTE is indicated in bits 7 through 1 of the fifst octet of the

two-octet Facility, Parameter Field. The windo
direction of data-transmission from the calling D'
in bits 7 through 1 of the second octet. Bit 8 of e§
to zero:

size for the
is indicated
ch octet is set

The seven bits indicating each window size are binjary-coded and

express the size of the window. A value of zero is

Window sizes of 8 to 127 are valid only when

hot allowed.

the Extended

Packet Sequence Numbering Facility has been subskribed to.

The window sizes available for normal numbg
extended numbering form a contiguous set of valu
size of 2 shall always be available.

15.2.2.2 Throughput Class Negotiation facilities

15.2.2.2.1 Basic Throughput Class Negotiation f[xcility

The throughput class for the direction of data tran|
the called DTE is indicated in bits 8, 7, 6, and 5 o
Facility Parameter Field. The throughput class fo

ring and for
es. A window

mission from
the one-octet
- the direction

of data transmission from the calling DTE is indidated in bits 4,

3,2,and 1.

The four bits indicating each throughput class are
and correspond to throughput classes as indicated if

binary-coded
table 20a.

15.2.2.2.2 Extended Throughput Class Negotiat
The throughput class for the direction of data tran

have a corresponding subscription-time facility to protect the
DTE from receiving them. (Such a subscription-time facility
would be introduced if the new per-call facility would adversely
affect the operation at the DTE/DCE interface). DTEs can then
discard any unrecognized facility codes instead of clearing the
call.

1522 Coding of the Facility Parameter Field

The coding of the Facility Parameter Field is dependent upon the
specific optional user facility. To facilitate possible latter
extensions, DTEs may be tolerant in receiving Facility Parameter
Fields containing values which are presently reserved.

acility Parameter
direction of data transmission from the called DTE

n facility

mission from

oughput class for the

is indicated in

bits 6 to 1 of the second octet. Bits 8 and 7 of each octet shall be

set to zero and are reserved for future allocation.

The bits indicating each throughput class are binary coded and
correspond to throughput classes as indicated in table 20b.

15.2.2.3 Closed User Group Selection facility
15.2.2.3.1 Basic format

The index to the closed user group selected for the Virtual Call,
which is contained in the one-octet Facility Parameter Field, is in
the form of two decimal digits. Each digit is coded in a semi-
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Table 19 (1 of 2) — Coding of the Facility Code Field
Packet types in which the facility may be present Facility Code
Facility CALL CLEAR | CLEAR Bits:
CALL |INCOMING| <CALL CON- | CLEAR |INDICA-CONFIR-
REQUEST| CALL |ACCEPTED|NECTED|REQUEST| TION |MATION(8 76 54321
Flow Control Para-
meter Negotiation
—packet size X X X X 01000010
—window size X X X X UTO0U0U00]l1
Basic Throughput X X X X 000,0.\)0(10
Class Negotiation (Note 1) (Note 1) (Note 1) | (Note 1)
Extendpd Throughput X X X X 01001100
Class l‘fegotiation (Note 1) (Note 1) (Note 1) | (Note 1)
Closed|User Group
Selectipn
—basi¢ format X X 000000|11
—extepded format X X 01000111
Closed|User Group
With Qutgoing
Access| Selection
—basi¢ format X X 00001001
—extepded format X X 01001000
Bilaterpl Closed
User Group Selection X X 010000|01
Fast Sqlect X X
00000001
Reversla Charging X X
ICRD $tatus Selection| X (Note 2)
NUI Sglection X X 110001f10
(Note 3)
Chargihg
Informjtion
—Trequesting service X X 000001(00
—indi¢ating
monefary unit X X 11000101
—indi¢ating
segment count X X 11000010
—indigating
call dpration X X 110000|01
ROA Selection.
—basi¢ format X 010001]00
—extepded format X 110001/00
Call Deflection X 11010001
Selection (Note 4)
Call Redirection
or Deflection X X 11000011
Notification (Note 5)
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Table 19 (2 of 2) — Coding of the Facility Code Field

ISO/IEC 8208 : 1995(E)

Packet types in which the facility may be present Facility Code
Facility CALL CLEAR | CLEAR Bits:
CALL |INCOMING| CALL CON- CLEAR |[INDICA-|CONFIR-

REQUEST| CALL |[ACCEPTED|NECTED| REQUEST| TION |MATION|8 7 6 5 4 3 2 1
Called Line
Address Modified X X X 00001000
Notification (Note 6) (Notes 4,6)
Tra(lsit Delay
Seleftion And
Indigation X X 0 1N0O0 1001
Refdrence
Nunjber X X X X X X 01100000
Marker X X X X X X 0000QqoO0O0OO

NO

1 Bgsic Throughput Class Negotiation and Extended Throughput Class Negotiation cannot be simultaneously present in the same packet.

2 THis facility code and associated facility parameter will be present in the INCOMING CALL packét if either or both of the Revers¢ Charging
ty (if Reverse Charging Acceptance is subscribed to) and Fast Select Facility (if Fast Select\Acceptance is subscribed to) is indicpted. They
may,|but need not, be present if neither the Reverse Charging Acceptance Facility nor the Fast Select Acceptance Facility is subscribed to|

Facil

3 Ogly if the NUI Subscription Facility has been subscribed to.

4 THe DTE is not allowed to use both Call Deflection Selection and Called LineAddress Modified Notification Facilities in the sashe CLEAR

REQUEST packet.

5 Only when the reason "Calling DTE originated" is used in the parameter field:
6 Only when the reason "Called DTE Originated"” is used in the parameter field.

Tgble 20a — Coding of Basic Throughput Classes

octet in binary-coded decimal, where bit 5 is the low-order
bit of the first digit and bit 1 is the low-ord¢r bit of the

second digit. Indexes to the same closed uder group at
bits: 8 7 6 5 | Throughput different DTE/DCE interfaces may be different
or €lass
bits:s 4 3 2 1 (bits/s) 15.2.2.3.2 Extended format
0 0 0 (O Reserved Tht? inc.lex to t!le clf)sed user group selc?c.ted for the] Virfual ?al.l,
which is contained in the two-octet Facility Parameter Field, is in
0 0 0 1 Reserved the form of four decimal digits. Each digit is codpd in a semi-
0 0. D0 Reserved octet in binary-coded decimal, where bit 5 of the fifst octet is the
0 B1 1 75 low-order bit of the first digit, bit 1 of the first octet is the low-
O+ 0 0 150 order bit of the second digit, bit 5 of the second ocfet is the low-
0)'1T 0 1 300 order bit of the third digit, and bit 1 of the seconfd octet is the
0O 1 1 0 600 low-order bit of the fourth digit.
0 1 1 1 1200 Indexes to the same closed user group at differgnt DTE/DCE
1 0 0 O 2 400 interfaces-mav-be-different.
1 0 0 1 4800 ’ , _ _
1 0 1 0 9 600 15.2.2.4 Clo.s?,d User Group With Outgoing Access Selection
1 0 1 1| 19200 facility
1 1 0 0 48 000 15.2.2.4.1 Basic format
1 10 1 64 000 The index to the closed user group selected for the Virtual Call,
1 1 10 128 000 which is contained in the one-octet Facility Parameter Field, is in
1 1 1 1 192 000 * the form of two decimal digits. Each digit is coded in a semi-
* See Note 1 in 13.13. octet in binary-coded decimal, where bit 5 is the low-order bit of

the first digit and bit 1 is the low-order bit of the second digit.

Indexes to the same closed user group at different DTE/DCE
interfaces may be different.
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Table 20b — Coding of Extended Throughput Classes
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Indexes to the same closed user group at different DTE/DCE
interfaces may be different.

15.2.2.5 Bilateral Closed User Group Selection facility

The index to the bilateral closed user group selected for the
Virtual Call, which is contained in the two-octet Facility
Parameter Field, is in the form of four decimal digits. Each digit
is coded in a semi-octet in binary-coded decimal, where bit 5 of
the first octet is the low-order bit of the first digit, bit 1 of the first
octet is the low-order bit of the second digit, bit 5 of the second

octet js the low-order bit of the third digit, and bit 1 of the second

octet is the low-order bit of the fourth digit.

Indexes to the same bilateral closed user groap)at different
DTE/DCE interfaces may be different.

15.2.2.6 Reverse Charging, Fast Select and ICRD Statjus
facilities

The coding of the one-octet Facility, Parameter Field is:

Bit1 =0 for Reverse Charging'not requested

Bit1=1 for Reverse Charging requested

Bit5=0 and Bit 6 =(0)for ICRD Status Selection not rdquested
(i.e., if the network supports ICRD, then ICRD is
allowed/unless ICRD Prevention Subscription [Facility
is_subscribed)

Bit 5 = 0<and Bit 6 = 1 for ICRD prevention requested
Bit5=1 andBit 6 = 0 for ICRD allowance requested
Bit5=1 andBit 6 =1 not allowed

Bit8=0 and bit 7 = 0 or 1 for Fast Select not requesfed (see
text below)

Bit8=1 and bit 7 = 0 for Fast Select requested Wwith no
restriction on response

Bit8 =1 andbit 7 =1 for Fast Select requested with reftriction
on response

1 Bits 5 and 6 are set to 0 in INCOMING CALL packets and|have no

2 Bits 4, 3, and 2 may be assigned to other facilities in thp future;
presently, they are set to 0.

In a CALL REQUEST packet, a DTE shall set bit 8 eqpial to 0
and bit 7 equal to O for Fast Select not requested.| In an
INCOMING CALL packet, however, a DTE shall interpfet bit 8
set to 0 and bit 7 set to 0 or 1 as Fast Select not requested

15.2.2.4.2 Extended format

The index to the closed user group selected for the Virtual Call,
which is contained in the two-octet Facility Parameter Field, is in
the form of four decimal digits. Each digit is coded in a semi-
octet in binary-coded decimal, where bit 5 of the first octet is the
low-order bit of the first digit, bit 1 of the first octet is the low-
order bit of the second digit, bit 5 of the second octet is the low-
order bit of the third digit, and bit 1 of the second octet is the
low-order bit of the fourth digit.

84

Bits: 8 7 6 5 4 3 2 1 |Throughput
Class
(bit/s)

0O 0 0 0O O 0O 0 O Reserved
0O 0 0 0 0O 0 0 1 Reserved
o 0 0 0 O O 1 O Reserved
o 0 0 0 0O 0 1 1 75
o 0 0 0 0O 1 0 O 150
0O 0 0 0 1T 0 1 300
g 0 0o 0 O 1 1 O 600
g 0 0 0 o0 1 1 1 1200
g 0 0 0 1 0 0 O 2 400
g o0 0 O 1 0 0 1 4 800
g 0 0 0 1 O 1 O 9 600
g 0 0 O 1 0 1 1 19200
g 0 0 0 1 1 0 O 48 000
q 0 0 o0 1 1 0 1 64 000
q o o o0 1 1 1 O 128 000
q 0 0o o0 1 1 1 1 192 000
q 0 0 1 0 0 0 O 256 000
g 0 0 1 0 0 0 1 320 000
g 0 0 1 0 0 1 O 384 000
g 0 0 1t 0 0 1 1 448 000
g 0 0 1 0 1 0 O 512 000
g 0 0 1 0 1 0 1 576 000
g 0 0o 1 0 1 1 O 640 000
qg o 0o 1 0 1 1 1 704 000
g 0 0 1 1 0 0 O 768 000
g 0 0 1 1 0 0 1 832 000
g 0 0 1 1 0 1 O 896 000
qg 0 0 1 1 0 1 1 960 000
g o o 1 1 1 0 O 1024 000
g o o 1 1 1 0 1 1088 000
g o o 1 1 1 1 O 1152 000
qg o0 o0 1 1 1 1 1 1216 000
g 0 1 0 0 O 0 O 1 280 000
g 0 1 0 0 0 0 1 1 344 000
g 0 1 0 O O 1 O 13408 000
g 0 1 0 0 O 1 1 1472 000

g 0 1 0 0 t O O 1536 000 NOTES
g 0 1 0 0 1 o VW 1 600 000

¢ 0 1 0 0 1.Crh o/l 1664000 meaning.
g 0 1 0 0 @M 1 1728 000
g 0 1 0 1970 O 1792 000
Qg 0 1 0 <¥~"0 0 1 1 856 000
Q 0 1 OoVvI 0 1 O 1920 000
qQ 0 1.80)'1T 0 1 1 1984 000
¢ 0 _ K70 1 1 0 0] 2048000
Other values Reserved

15227 NUES

HHY
1Ty

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. The Facility Parameter
Field follows the length and contains the network user identifier
in a format determined by the network Administration (e.g., see
Appendix VI of Recommendation X.25).

15.2.2.8 Charging Information facilities
15.2.2.8.1 Requesting Service

The coding of the one-octet Facility Parameter Field is:


https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

© ISO/NIEC

Bit1 =0 for charging information not requested
Bit1=1 for charging information requested

NOTE —Bits 8,7, 6, 5, 4, 3, and 2 may be assigned to other facilities in
the future; presently, they are set to 0.

15.2.2.8.2 Indicating Monetary Unit

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. The Facility Parameter
Field follows the length and indicates the charging. The coding
of the Facility Parameter Field is for further study by ITU-T.

ISO/IEC 8208 : 1995(E)

bit 1 of the first octet is the low-order bit of the second digit, bit 5
of the second octet is the low-order bit of the third digit, and bit 1
of the second octet is the low-order bit of the fourth digit.

15.2.2.9.2 Extended format

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It has the value of n x 2
where n is the number of ROA transit networks selected. The
Facility Parameter Field follows the length and indicates the
DNIC for each ROA transit network.

15.2.2.8.8 Indicating Segment Count

The octet following the Facility Code Field indicates the length
of the Ficility Parameter Field in octets. It has the value nx 8,
where n s the number of different tariff periods managed by the
network.| The Facility Parameter Field follows the length and
indicates|the segment count for each tariff period. Each segment
count ifll;epresented in the Facility Parameter Field by eight
octets. The first four octets indicate the number of segments sent
to the DITE. The following four octets indicate the number of
segmentq received from the DTE.

Each digit is coded in a semi-octet in binary-coded decimal,
where bif 5 or bit 1 of each semi-octet is the low-order bit of each
digit. Bifs 4 through 1 of the last octet represent the lowest-order
digit of the segment count.

Segment|size and the specific packet types to be counted are a
matter of the Administration in the case of national calls and are
specified|in Recommendation D.12 for international calls.

NOTE — The relationship between a particular tariff period and its place
in the Fac]lity Parameter Field is a national matter. The order is given'by
each Adm}nistration.

15.2.2.8.4 Indicating Call Duration

The octet following the Facility Code Field indicates the length
of the Ficility Parameter Field in octets. It has the value nx 4,
where n |s the number of different tariff periods managed by the
network.| The Facility Parameter Field-follows the length and
indicates|the call duration for each tariff'périod.

Each call duration is representedCin) the Facility Parameter Field
by four foctets. The first octet)indicates number of days, the
second ifdicates number of hours, the third indicates number of
minutes, jand the fourth indicates number of seconds for the call.
Each digit is coded~in{a semi-octet in binary-coded decimal,
where bif 5 or bit 1 ef-€ach semi-octet is the low-order bit of each
digit. Bits 4 threlgh 1 of each octet represent the low-order
digit.

S 1 ecilal digits, is
represented in the Facility Parameter Field by-two| octets. Each
digit is coded in a semi-octet in binary-coded)decimal, where bit
5 of the first octet is the low-order bit of the first digit, bit 1 of the
first octet is the low-order bit of the~sécond digit] bit 5 of the
second octet is the low-order bit of the third digit, apd bit 1 of the
second octet is the low-order bit.of'the fourth digit.

ROA transit networks should appear in the Faciljty Parameter
Field in the order that~the calling DTE wishes| them to be
traversed.

15.2.2.10 Call Deflection Selection facility

The octet following the Facility Code Field indicafes the length
of the Facility Parameter Field in octets. It has th¢ value n + 2,
where.n is the number of octets necessary to hdld the called
address of the DTE to which the call is to be deflected (the
alternate DTE).

The first octet of the Facility Parameter Field indicafes the reason
for deflecting the call. The coding of this octet is:

Bits Reason
87654321

110000 00 Call deflection by the originally-called
DTE or
Call deflection by gateway as f result
of call deflection by the originally-
called DTEV
11000001 Call deflection by gateway as § result
of call redirection due to originally-
called DTE busy"
11001001 Call deflection by gateway as & result
of call redirection due to originally-
called DTE out of order"
11001111 Call deflection by gateway as j result
of call redirection due to prior [request
from originally-called DTE for
systematic call redirection"

NOTE —TheTetationship between @ particutar tariff period and 1is place

in the Facility Parameter Field is a national matter. The order is given by
each Administration.

15.2.2.9 ROA Selection facility
15.2.2.9.1 Basic format

The two-octet Facility Parameter Field contains the Data
Network Identification Code (DNIC) for the requested initial
ROA transit network and is in the form of four decimal digits.

Each digit is coded in a semi-octet in binary-coded decimal,
where bit 5 of the first octet is the low-order bit of the first digit,

1) Applies where the originally-called DTE is on a private network
and the private network gateway to the public network that
presented the incoming call deflects the call so that the private
network is no longer involved with the call (see annex A).

NOTE — If bits 8 and 7 are not set to 1 by the called DTE, they are
assumed to have this value by the DCE. The network performing the call
deflection uses these codes to set the value conveyed to the DTE to which
the call is deflected (via the Call Redirection or Call Deflection
Notification facility) and to the calling DTE (via the Called Line Address
Modified Notification facility) (see annex A).
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The second octet of the Facility Parameter Field indicates the
number of digits in the alternate DTE address. This address-
length indicator is binary-coded, where bit 1 is the low-order bit.
Its value does not exceed 15.

The following octets contain the alternate DTE address. Each
digit of the address is coded in a semi-octet in binary-coded
decimal, where bit 5 or 1 is the low-order bit of the digit.

Starting from the high-order digit of the address, the address is
coded in octet 3 and consecutive octets of the Facility Parameter

Field, with twmm_mmwmmg—:mm
X A).

digit is coded ih bits 8, 7, 6, and 5.

When the numper of semi-octets of the alternate DTE address is
odd, a semi-ocfet with zeros in bits 4, 3, 2, and 1 is inserted after
the last semi-o¢tet in order to maintain octet alignment.

15.2.2.11 Call Redirection or Call Deflection Notification
facility

The octet follgwing the Facility Code Field indicates the length,
in octets, of the Facility Parameter Field and has the value n + 2,
where n is the [number of octets necessary to hold the originally-
called DTE addiress.

The first octet pf the Facility Parameter Field indicates the reason
for the call redjrection or call deflection. The coding of this octet
is:

Bits Reason
876543R1

000O0O0O0P 1 Call redirection due to originally-called
DTE busy!

00000T1|l 1 Calldistribution within a hunt group?
000010 1 Callredirection due to originally-called
DTE out of order"

000011l 1 Call redirection due to prior request
from originally-called DTE ° for
systematic call redirection®
10000000 Call deflection by the originally-called
DTE?

10000O0|01 Callredirection du¢_teoriginally-called
DTE busy®

Call redirection due to originally-called
DTE out.oforder™

10001 1|1 1 Call fedirection due to prior request
from— originally-called DTE for
systématic call redirection®

1100 0 0[0~0)Call deflection by the originally-called

100010/0

—

© ISO/IEC

11001111 Call deflection by gateway as a result
of call redirection due to prior request
from originally-called DTE for
systematic call redirection®)>)

1) Applies where the call redirection takes place in a public network.

2) This value may be used by some public networks for network-
dependent reasons.

3) Applies where the call redirection or deflection takes place within a
rivate network and the private network continues to be involved

4) These codes are those set by the DTE or private network in|the Call
Deflection Selection Facility (see 15.2.2.10).

5) Applies where call redirection or deflection(takes place within a
private network and the private network deflects the call bafk to the
public network that presented the incoming’call so that th¢ private
network is no longer involved with the call (see annex A).

The second octet of the Facility, Parameter Field indicgtes the
number of digits in the originally-called DTE addres§. This
address-length indicator is binary-coded, where bit 1 is the low-
order bit. Its value does‘not'exceed 15.

The following octets contain the originally-called DTE 3address.
Each digit of the'address is coded in a semi-octet in binary-coded
decimal, wheredbit 5 or 1 is the low-order bit of the digit.

Starting frem the high-order digit of the address, the adfiress is
coded dn, octet 3 and consecutive octets of the Facility Pafameter
Field, with two digits per octet. In each octet, the high¢r-order
digit is coded in bits 8, 7, 6, and 5.

When the number of semi-octets of the originally-calldd DTE
address is odd, a semi-octet with zeros in bits 4, 3, 2 dnd 1 is
inserted after the last semi-octet in order to maintain octet
alignment.

15.2.2.12 Called Line Address Modified Notification facility

The coding of the one-octet Facility Parameter Field is:

Bits Reason
87654321

00000O0O01 Call redirection due to originally-

called DTE busy"

00000111 Call distribution within a hunt
group?

00001001 Call redirection due to originally-
called DTE out of order!’

00001111 Call redirection due to prior request

DTE™ or

Call deflection by gateway as a result
of call deflection by the originally-
called DTE*)

11000001 Call deflection by gateway as a result
of call redirection due to originally-
called DTE busy®>

11001001 Call deflection by gateway as a result

of call redirection due to originally-
called DTE out of order®">

86

from nﬁgina]]y-pa]lpd DTE __ forl
systematic call redirection!
1000000O0 Call deflection by the originally-

called DTE?

10000001 Call redirection due to originally-
called DTE busy?

100001 11 Call distribution within a hunt
group?

10001001 Call redirection due to originally-
called DTE out of order?
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10001111 Call redirection due to prior request
from originally-called DTE for

systamatic call redirection?)
systematic call redirection

11000000 Call deflection by the originally-
called DTE® or
Call deflection by gateway as a result
of call deflection by the originally-
called DTE®*

110000 01 Calldeflection by gateway as a result
of call redirection due to originally-

ISO/IEC 8208 : 1995(E)

and clearing packets in which they are used.
15.3.1 Coding of the Facility Code Field

Table 21 gives the coding of the Facility Code Field for each
ITU-T specified DTE Facility and indicates the packet types in
which they may be present. These facilities are conveyed after
the ITU-T specified DTE Facility Marker.

The coding of the Facility Parameter Field is dependent upon the

called DTE busy”’""’

11001001 Calldeflection by gateway as a result
of call redirection due to originally-
called DTE out of order®*

11001111 Calldeflection by gateway as a result
of call redirection due to prior request
from originaily-cailed DTE for
systematic call redirection®*

1) Applies where the call redirection or distribution takes place in a
public network.

2) Applies where the call redirection, deflection or distribution takes
plage within the private network and the private network continues
to e involved with the call (see annex A).

3) Thgse codes are those set by the DTE or private network in the Call
Deflection Selection Facility (see 15.2.2.10).

4) Applies where the originally-called DTE is on a private network
and the private network deflects the call back to the public network
thaf presented the incoming call so that the private network is no
longer involved with the call (see annex A).

NOTE - Bit 8, when received from the DTE and when it is notysét to 1,
is forced fo 1 by the DCE.

15.2.2.18 Transit Delay Selection And Indication facility
The Facllity Parameter Field contains two octets.

Transit flelay is expressed in milliseconds‘and is binary-coded,
with bit[8 of octet 1 being the high-ordey bit and bit 1 of octet 2
being the low-order bit. The expréessed transit delay may have a
value fr¢m O to 65 534 (all bits set'to 1 but the low-order bit).

NOTE +- During the interim-period when this optional user facility is
not yet sypported by all networks, the transit delay indicated in the CALL
CONNECTED packet transmitted to the calling DTE will have a value of
65 535 (411 ones) whén either a transit network involved in the Virtual
Call or tife destination,Hetwork does not support this facility. This value
should b¢ interpreted by the calling DTE as an indication that the actual
transit defay-canot be transmitted to it.

specific TTULT specl-ﬁed—D'-FE—faGd-lw-—Te—faed tate possible

TH ha 5l ¢+ Yae Facilit
latter extens:o*zs, DTEs may o©o¢ ioifrant in _1ece ‘v’iﬁg raciuity

Parameter Fields containing values which are-presemtly reserved.
15.3.2.1 Calling Address Extension facility

The octet following the Facility Code-Field indicages the length
of the Facility Parameter Field in-O¢tets. It has a value of n + 1,
where n is the number of octets necessary to hold the calling-
address extension. The Facility Parameter Field follows the
length and indicates the’Calling-address extension.

The first octet of the, Facility Parameter Field indiﬂates, in bits 8
and 7, the use of the calling-address extension, as sjown below.

Bits Use of Calling Address Extension

0, O To carry a (:allingl address assigned atcording to
CCITT Rec. X.213 | ISO/MIEC 8348

0” 1 Reserved

1 0 Other (to carry a calling address npt assigned
according to CCITT Rec. X.213 | ISO/IEC 8348)

1 1  Reserved

Bits 6, 5, 4, 3, 2, and 1 of this octet indicate the number of semi-
octets (up to a maximum of 40) in the calling-address extension.
This address-length indicator is binary-coded, wheye bit 1 is the
low-order bit.

The following octets contain the calling-address extension.

If bits 8 and 7 of the first octet of the Facility Parameter Field are
coded "00", the following octets are used to encode the calling
OSI NSAP address using the preferred binary encoding (PBE)
defined in CCITT Rec. X.213 | ISO/IEC 8348. Stdrting from the
high-order digit of the Initial Domain Part (IDP), [the address is
coded in octet 2 and consecutive octets of the Facility Parameter
Field. Each digit, with padding digits applied as| necessary, is
coded in a semi-octet in binary-coded decimal, whdre bit 5 or 1 is
the low-order bit of the digit. In each octet, the higher-order digit

15.2.2.14 Reference Number Tacility
The Facility Parameter Field contains two octets.

The reference number is a number from 1 to 4 095 and is
encoded in 12 bits. The reference number is binary-coded, using
bit positions 4 through 1 of octet 1 followed by bit positions 8
through 1 of octet 2, where bit 1 of octet 2 is the low-order bit.
Bits 8 through 5 of octet 1 are set to 0.

15.3 Coding of the Facility Field for ITU-T specified
DTE facilities

The coding of the Facility Code Field and the format of the
Facility Parameter Field are the same in the various call setup

is coded in bits 8, 7, 6, and 5. The Domain Specific Part (DSP)
follows the IDP and is coded according to the PBE. If the syntax
of the DSP is decimal, each digit is coded in binary-coded
decimal (with the same rules applying to the DSP as to the IDP
above). If the syntax of the DSP is binary, each octet of the
calling-address extension contains an octet of the DSP.

If bits 8 and 7 of the first octet of the Facility Parameter Field are
coded "10", each digit of the calling-address extension is coded
in a semi-octet in binary-coded decimal, where bit 5 or 1 is the
low-order bit of the digit. Starting from the high-order digit, the
address is coded in octet 2 and consecutive octets of the Facility
Parameter Field with two digits per octet. In each octet, the
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Table 21 — Coding of the Facility Code Field

Packet types in which the facility may be present Facility Code
Use Facility CALL CLEAR Bits:
CALL |INCOMING CALL CON- CLEAR | INDICA-
REQUEST CALL ACCEPTED |NECTED | REQUEST| TION (87 654321
(see Note 1) | (see Note 1)
Calling Address X
Extension X X (See Note 2) 11001011
Addressing
kalled Address Extension X X X X X X 11001091
IM.im'mum Throughput Class: X
— basic format X X (See Note 2) oo00Q0TOTNHO
Quality X
— extended format X X (See Note 2) 0000001101
of nd-to-End Transit X
elay Negotiation X X X X (See Note 2) 11001010
Service X
iority X X X X (See Note 2) 11010010
Ih X X
otection X X X X (See Note 3) | (see Note3)|1 1 01 0 0 1 1
Featu Expedited Data X
AU | Negotiation X X X X 4(See Note 2) 00001011
NOTES
1 Only whef issued in direct response to an incoming call (i.e., no CALL, ACCEPTED packet was transmitted).
2 Only whep the Call Deflection Selection Facility is used.
3 Presently Recommendation X.25 restricts the use of the Protection Facility in cléating packets to only the CLEAR REQUEST packet in the case
where Call Deflection Selection is used. The more general capability denotéd\by the X in the table will be included in the next revision| of
Recommendhtion X.25.

higher-order di

‘When necessar
to an integral n

it is coded in bits 8, 7, 6, and 5.

, the Facility Parameter Field shall:be rounded up
umber of octets by inserting zerés in bits 4, 3, 2,

and 1 of the las} octet of the field.

153.2.2 Calle

The octet follo
of the Facility
where n is the

I Address Extension facility

wing the Facility Code)Field indicates the length
Parameter Field in‘octets. It has a value of n + 1,
number of octets necessary to hold the called-

address extensfon. The [Facility Parameter Field follows the

length and indi
The first octet

ates the«called-address extension.

f the Facility Parameter Field indicates, in bits 8

and 7, the use o

f the)called-address extension, as shown below.

This address-length indicator is binary-coded, where bit 1 is the
low-order bit.

The following octets contain the called-address extension.

If bits 8 and 7 of the first octet of the Facility Parameter Field are
coded "00", the following octets are used to encode thel called
OSI NSAP address using the preferred binary encoding|(PBE)
defined in CCITT Rec. X.213 | ISO/IEC 8348. Starting from the
high-order digit of the Initial Domain Part (IDP), the address is
coded in octet 2 and consecutive octets of the Facility Paflameter
Field. Each digit, with padding digits applied as necesdary, is
coded in a semi-octet in binary-coded decimal, where bit 5|or 1 is
the low-order bit of the digit. In each octet, the higher-ordgr digit
is coded in bits 8, 7, 6, and 5. The Domain Specific Part|(DSP)

Bits
8 7

Use of Called Address Extension

0 0 To carry a called address assigned according to
CCITT Rec. X213 | ISO/IEC 8348.

Reserved
Other (to carry a called address not assigned according

to CCITT Rec. X.213 | ISO/IEC 8348)

0 1
1 0
1 1

Reserved

Bits 6, 5, 4, 3, 2, and 1 of this octet indicate the number of semi-
octets (up to a maximum of 40) in the called-address extension.
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follows the IDP and is coded according to the PBE. If the syntax
of the DSP is decimal, each digit is coded in binary-coded
decimal (with the same rules applying to the DSP as to the IDP
above). If the syntax of the DSP is binary, each octet of the
called-address extension contains an octet of the DSP.

If bits 8 and 7 of the first octet of the Facility Parameter Field are
coded "10", each digit of the called-address extension is coded in
a semi-octet in binary-coded decimal, where bit 5 or 1 is the
low-order bit of the digit. Starting from the high-order digit, the
address is coded in octet 2 and consecutive octets of the Facility
Parameter Field with two digits per octet. In each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5.
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When necessary, the Facility Parameter Field shall be rounded up
to an integral number of octets by inserting zeros in bits 4, 3, 2,
and 1 of the last octet of the field.

153.2.3 Minimum Throughput Class Negotiation facility
15.3.2.3.1 Basic format

The one-octet Facility Parameter Field contains the minimum
throughput class for both directions of data transmission. The
minimum throughput class for the direction of data transmission
from the called DTE is indicated in bits 8, 7, 6, and 5. The

ISO/IEC 8208 : 1995(E)

sixth octets of the Facility Parameter Field in CALL REQUEST
and INCOMING CALL packets contain the lowest-acceptable
values for (i) the priority of data on connection, (ii) priority to
gain a connection, and (iii) priority to keep a connection,
respectively.

When the facility is present in CALL REQUEST and
INCOMING CALL packets, octets 2 through 6 of the Facility
Parameter Field are optional. For example, if the only values to
be specified are the target and lowest-acceptable values for
priority to gain a connection, then the Facility Parameter Field

minimu; o

t class for both directions of data transmission. The
throughput class for the direction of data transmission

ion from the called DTE is indicated in bits 6 to 1 of the
second octet. Bits 8 and 7 of each octet shall be set to zero and
are reseryed for future allocation.

The bits|indicating each throughput class are binary-coded and
correspohd to throughput classes as indicated in table 20b.

15.3.2.4 |End-to-End Transit Delay Negotiation facility

The octet following the Facility Code Field indicates the length
of the F4cility Parameter Field in octets. It has the value 2, 4, or
6. The gficility Parameter Field follows the length and indicates
the transft-delay values.

The firstjand second octets of the Facility Parameter Fiéld contain
the cumplative transit delay. The third and fourth® octets are
optional [and, when present, contain the desired (target) end-to-
end trangit delay. If the third and fourth octets*are present, then
the fifth and sixth octets are optional. When/present, these octets
contain the maximum-acceptable end-to-end transit delay. The
absence [of the optional octets in the CALL REQUEST and
INCO G CALL packets indicates that these parameters are
not important for the call. The optional octets are not present in
CALL ACCEPTED and CALL CONNECTED packets.

Transit delay is expressed in milliseconds and is binary-coded,
where bif 8 of the first'of a pair of octets is the high-order bit and
bit 1 of the second’ef a pair of octets is the low-order bit.

The value ©f)all ones for cumulative transit delay indicates that

will contain at least 5 octets with octets 1, 3, and.4 ¢ontaining the
value "unspecified”, and octets 2 and 5 containing the specified
values. When the facility is present in the‘CALL] ACCEPTED
and CALL CONNECTED packets, octets 2 and 3 age optional.

The range of specified values for each'sub-parametdr is O (Ilowest
priority) to 14 (highest priority).) The value 2§5 (all ones)
indicates "unspecified." All, othér values (i.e., 15 [through 254)
are reserved.

15.3.2.6 Protection facility

The octet followifig the Facility Code Field indicajes the length
of the Facility, Parameter Field in octets.

Bits 8 and 7) of the first octet of the Facility Pafameter Field
specify the protection format code as shown below.

Bits Protection format code

Reserved

Source-address specific
Destination-address specific
Globally unique

— - O S/
- O = O =

When bits 8 and 7 are not both set to one, the remdining six bits
of the first octet of the Facility Parameter Field are{reserved and
set to zero.

When bits 8 and 7 are both set to one, the remainihg six bits of
the first octet of the Facility Parameter Field are uped as shown
below.

Bits Protection Facility Information
6 5 4 3 2 1
0 0 O O O O Levelof protection information
0 0 0 0 o0 1
other values

Authentication and key information
Reserved

When conveying level of protection information, th¢ second octet

the cumulative ramsit delay is unknown or exceeds 63 334 ms.
15.3.2.5 Priority facility

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It may take the value 1,
2,3,4,5,0r6.

The first, second, and third octets of the Facility Parameter Field
contain the target (CALL REQUEST packet), available
(INCOMING CALL packet), or selected (CALL ACCEPTED
and CALL CONNECTED packets) values for (i) the priority of
data on a connection, (ii) priority to gain a connection, and (iii)
priority to keep a connection, respectively. The fourth, fifth, and

of tire Facitity Parameter Field specifies the ength 'n," in octets,
of the target protection level (CALL REQUEST packet),
available protection level (INCOMING CALL packet), or
selected protection level (CALL ACCEPTED and CALL
CONNECTED packets, or CLEAR REQUEST and CLEAR
INDICATION packets issued in direct response to the incoming
call). The actual value is placed in the following "n" octets.
Optionally, the "n+3" octet of the Facility Parameter Field
specifies the length "m," in octets, of the lowest acceptable
protection level in CALL REQUEST and INCOMING CALL
packets. The actual value is placed in the following "m" octets.
The optional octets are not present in CALL ACCEPTED, CALL
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CONNECTED, CLEAR REQUEST and CLEAR INDICATION
packets.

NOTE — The values of "n" and "m" are bounded firstly by the overall
length of the Facility Parameter Field, and secondly by each other.

When conveying authentication and key information, the second
and following octets of the Facility Parameter Field are coded as
given in 9.5 of ITU-T Rec. X.273 | ISONEC 11577.

15.3.2.7 Expedited Data Negotiation facility
The coding of tjre

Bit1 =0 for o use of expedited data

Bit1=1 for yse of expedited data

NOTE — Bits §
the future; presen

, 7,6, 5,4, 3, and 2 may be assigned to other facilities in
ly, they are set to 0.

16 Format for Registration Field in registration
packets

The formats |described in this clause apply only to the
Registration Fjeld of Registration packets used in conjunction
with the On-linge Facility Registration Facility.

See also:

— Optiondl User Facility for On-line Facility Registration
(13.1).

16.1 Gener:

The Registratjon Field is present in a REGISTRATION
REQUEST pafket only when there is a request to invoke or
revoke an dptional user facility. It is present in a
REGISTRATION CONFIRMATION packet to indicate which
optional user [facilities are available and the values of these
optional user fgcilities currently in effect.

The Registratign Field contains one registration element for each
registration-fadility. The first octet of each registration element is
the Registratiop Code Field and indicates the registration-facility.
The remaining octets of a registration element contain the
Registration Pqrameter Field length, when present, and then the
Registration P4qrameter Field.

In order to speg¢ify registration parameters consisting of 1, 2, 3, or
a variable number of octets, the registration codes are divided
into four class¢s by making use-of bits 8 and 7 of the Registration
Code Field. The general'class coding of the Registration Code
Field is showr} in table\22. The formats for the four classes of
registration elgments are shown in figure 33.

© ISO/IEC

The Registration Code Field is binary-coded and, without
extension, provides for a maximum of 64 registration codes for
Classes A, B, and C, and 63 registration codes for Class D,
giving a total of 255 registration codes.

Registration code 11111111 is reserved for extension of the
registration codes. The octet following this octet indicates an
extended registration code having the format A, B, C, or D, as
defined above. Repetition of registration code 11111111 is
permitted, resulting in additional extensions.

2 : : a_number of
specific facilities, each having a bit in the Registration{Pagameter
Field indicating facility requested/facility not  reques
indicating facility available/facility not available.
situation, the Registration Parameter Field is binary-codefl, with
each bit position relating to a specific facility.) A 0 indicafes that
the facility related to the particular bit is'not requested of is not
available; a 1 indicates that the facility related to the partiqular bit
is requested or is available. Parameter bit positions not agsigned
to a specific facility are set to,'zero. If none of the fjcilities
represented by the registration—Code are requested or avpilable,
then the registration code and its associated Regitration
Parameter Field need not)be present.

A eg1sty on Qde_Im De gned to 1dentiiy

For registration{codes in class D, the octet following the
Registration Code Field indicates the length of the Registration
Parameter Field in octets. The Registration Parametef Field
length is*binary-coded, where bit 1 is the low-order bifl of the
indicater!

The coding of the Registration Parameter Field is dependent on
the registration-facility being used.

There are two categories of registration-facilities that |can be
represented in Registration packets:

a) X.25 registration-facilities defined in Section 13.1; gnd

b) non-X.25 registration-facilities provided by th¢ local
network.

A Registration Marker, consisting of two octets, is ysed to
separate X.25 registration-facilities from non-X.25 regi]:ation—

facilities that may be offered by the local network| X.25
registration-facilities shall precede non-X.25 registration-
facilities. A single Registration Marker shall be ipcluded
whenever registration elements for non-X.25 regigtration-
facilities are present.

The first octet of the Registration Marker is a Registratign Code
Field and is set to zero. The second octet of the Registration
Marker is a Registration Parameter Field and is set to zero

Table 22— General Class Coding for Registration

Code Fields
BITS:
Class|8 7 6 S 4 3 2 1 Meaning
A 100 X X X X X X]|single-octet parameter field
B (01 X X X X X X|double-octet parameter field
C [10X X X X X X|triple-octet parameter field
D |11 X X X X X X|variable-length parameter field

90

16.2 Caoding of the Registration Field for registration-
facilities

The coding of the Registration Code Field and the format of the

Registration ~Parameter Field are the same in the

REGISTRATION REQUEST and REGISTRATION

CONFIRMATION packets in which they are used.

16.2.1 Coding of the Registration Code Field

Table 23 gives the coding of the Registration Code Field for each
registration-facility and indicates the packet types in which they
may be present.
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16.2.2 Coding of the Registration Parameter Field

CLASS A Bits
8 6 5 4 3 2 1 The coding of the Registration Parameter Field is dependent
0 upon the specific registration-facility. To facilitate possible latter
c extensions, DTEs may be tolerant in receiving Registration
¢ 1/0 X X X X X X Parameter Fields containing values which are presently reserved.
e 16.2.2.1 Non-negotiable facilities values
; Registration Par: ter Field Each one of the following bits of the one-octet Registration
2 g ame Parameter Field corresponds to one facility which is not available
for negotiation but whose value is indicated to the DTE.
CLAS$B Bits Bit1  Local Charging Prevention Facility
8 6 S 4 3 2 1
NOTE — Bits 2 through 8 may be assigned to.other facilities in the
future; presently, they are set to 0.
1[0 X X X X X X
o) A bit set to 1 (respectively, 0)-in a REQISTRATION
C CONFIRMATION packet meansthat the DCE |has invoked
é ) Re gistration (respectively, revoked) the corresponding facility.
t 16.2.2.2 Availability of facilities
s 3 Parameter Field Each one of the following bits of the two-octe{ Registration
Parameter Field corresponds to one facility whose pvailability is
indicated to the DTE.
CLAS$ C Bits Octet 1
8 6 5 4 3 2 1 cte
Bit 1 Extended Packet Sequence Numbering Hacility
111 X X X X X x Bit 2 Packet Retransmission Facility
Bit3 D-bit Modification Facility
0 Bit 4 Called Line Address Modified Notificatipn Facility')
C . .
t 2 Registration Bit5 Charging Information Facility (Per-interface basis)
e Bit 6 Charging Information Facility (per |Virtual Call
s 1)
t 3 Parameter basis)
S Bit7 Reverse Charging Acceptance Facility
. . 1)
4 Field Bit 8 Reverse Charging Facility
Octet 2
- Bit1 Default Throughput Classes Assignment
CLAS$ D Bits Registration-Facility
8 6 3 4 3 2 1 Bit2 Nonstandard Default Window Sizes |Registration-
Facility
1(1 XX X X X X Bit 3 Nonstandard Default Packet Sizes |Registration-
0O Facility
C Registration Parameter Bit4 Logical Channel Types Ranges Registration-Facility
2 . . . i 1)
t Field length Bit5 ROA Selection Facility
€ Bit 6 Extended Throughput Class Negotiation |[Facility
; 3 Registration 1) Abitset to 1 for the corresponding facility indicates thtz it is available
for use by the DTE; ed for these
facilities.
Parameter
NOTE — Bits 7 and 8 of octet 2 may be assigned to other facilities in
l Field the future; presently, they are set to 0.

Figure 33 — Generalized Formats of Registration

Elements

A bit set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet means that the corresponding facility
either is available (respectively, not available) for use by the
DTE or is available (respectively, not available) for negotiation
by the DTE.
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Table 23 — Coding of the Registration Code Field
May be used in Registration
Code
Registration-Facility REGISTRATION | REGISTRATION Bits:
REQUEST CONFIRMATION(8 76 5432 1
Non-negotiable Facilities Values X 00000110
Availability of Facilities X 01000110
FacghitiesTFhat May BeNegotiated-At-Any-Fime %X X LY J S VA A
Facjlities That May Be Negot.iated Only Whén All X X 00000 10
Logical Channels Used for Virtual Calls are in State p1
Nogstandard Default Packet Sizes X X 01000010
Noz‘standa.rd Default Window Sizes X X 01000011
Dedault Throughput Classes Assignment:
— basic format X X 0000010
— ¢xtended format X X 01001100
Logical Channel Types Ranges X X 11001000
Mafker X X 00000000

16.2.2.3 Faciljties that may be negotiated at any time

Each one of the following bits of the two-octet Registration
Parameter Fidld corresponds to one facility that may be
negotiated at afy time.

Octet 1

Bit 1 Inc¢ming Calls Barred Facility

Bit2 Outgoing Calls Barred Facility

Bit3 Fas{ Select Acceptance Facility

Bit4 Reverse Charging Acceptance Facility

Bit5 Flow Control Parameter Negotiation Fagility
Bit 6 Baj: Throughput Class Negotiation-Facility

Bit7 Chgrging Information Facility (per-interface basis)

Octet 2

Bit 8 Extended Throughput Class Negotiation Facility

NOTE — Bit 8fof octet 1 andbits 1 through 7 of octet 2 may be assigned
to other facilities|in the future; presently, they are set to 0.

A bitsetto 1 ( espectlvely, 0) i ina REGISTRATION REQUEST
packet is taker

corresponding facility.

A bit set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet is taken as invocation (respectively,
revocation) of the corresponding facility.

16.2.2.4 Facilities that may be negotiated only when all
logical channels used for Virtual Calls are in state p1

Each one of the following bits of the one-octet Registration
Parameter Field corresponds to one facility that may be
negotiated only when all logical channels used for Virtual Calls
are in the READY state (p1) and that needs only a single bit to
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indicate its$\value.

Bit 1~ ~Extended Packet Sequence Numbering Facility (see note
D

Bit2  Packet Retransmission Facility

Bit3  D-bit Modification Facility

NOTES

1 The exact method for negotiating this facility is for further jtudy by
CCITT.
2 Bits 4 through 8 may be assigned to other facilities in thd future;
presently, they are set to 0.
A bit set to 1 (respectively, 0) in a REGISTRATION REQUEST
packet is taken as a request to invoke (respectively, revdke) the
corresponding facility.

A bit set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet is taken as invocation (respeftively,
revocation) of the corresponding facility.

16.2.2.5 Nonstandard default packet sizes

The packet size for the direction of data transmission to the DTE
1ssu1ng the REGISTRATION REQUEST packet is md1

Para.meter Field. The packet size for the dlrectlon of data
transmission from the DTE issuing the REGISTRATION
REQUEST packet is indicated in bits 4, 3, 2, and 1 of the second
octet. Bits 8, 7, 6, and 5 of each octet are set to zero.

The four bits indicating each packet size are binary-coded and
express the logarithm base 2 of the number of octets of the
maximum packet size.

Values from 4 to 12, corresponding to packet sizes of 16, 32, 64,
128, 256, 512, 1024, 2 048, and 4 096, or a subset of these
values, may be offered. A packet size of 128 shall always be
available.
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16.2.2.6 Nonstandard default window sizes

The window size for the direction of data transmission to the
DTE issuing the REGISTRATION REQUEST packet is
indicated in bits 7 through 1 of the first octet of the two-octet
Registration Parameter Field. The window size for the direction
of data transmission from the DTE issuing the REGISTRATION
REQUEST packet is indicated in bits 7 through 1 of the second
octet. Bit 8 of each octet is set to zero.

The seven bits indicating each window size are binary-coded and
express the size of the window. A value of zero is not allowed.

Window] sizes of 8 to 127 are valid only when the Extended
Packet Sequence Numbering Facility is being used.

The range of values allowed for normal numbering and for
extended numbering is interface-dependent. A window size of 2
shall always be available.

16.2.2.7| Default throughput classes assignment
16.2.2.7]11 Basic format

The thrqughput class for the direction of data transmission from
the DTE issuing the REGISTRATION REQUEST packet is
indicatedl in bits 8, 7, 6, and 5 of the one-octet Registration
Parametgr Field. The throughput class for the direction of data
transmission to the DTE issuing the REGISTRATION
REQUEPT packet is indicated in bits 4, 3, 2, and 1.

The four bits indicating each throughput class are binary-coded
and corrgspond to throughput classes as indicated in table 20a.

16.2.2.7]2 Extended format

The thraughput class for the direction of data transmission tothe
DTE issping the REGISTRATION REQUEST is indicated.in bits
6 to 1 of the first octet of the two-octet Registration ‘Parameter
Field. The throughput class for the direction of data traismission
from the DTE issuing the REGISTRATION REQUBST packet is
indicated in bits 6 to 1 of the second octet. Bits 8 and 7 of each
octet shdll be set to zero.

The bits| indicating each throughput class are binary-coded and
correspond to throughput classes as’indicated in table 20b.

16.2.2.8| Logical channel types.ranges

The octet following the Registration Code Field indicates the
length df the Registration Parameter Field in octets and shall
indicate| 14 octetse~\The Registration Parameter Field then
consists pf the following 14 octets.

Bits 4, |3, 25, dand 1 of octets 1, 3, 5, 7, 9, and 11 of the
Registrarion Parameter Field contain the high-order bits for

ISO/IEC 8208 : 1995(E)

Bits 4, 3, 2, and 1 of octet 13 of the Registration Parameter Field
contain the high-order bits of the total number of logical channels
to be used for Virtual Calls. Bits 8, 7, 6, and 5 of octet 13 are set
to zero. Octet 14 of the Registration Parameter Field contains the
low-order bits of the total number of logical channels to be used
for Virtual Calls.

NOTES

1 The inequalities of figure 1 apply to nonzero values of LIC, HIC, LTC,
HTC, LOC, and HOC.

2—The-total-number—oflogical-channels-to-be-used—for—Virtual Calls is
indicated in octets 13 and 14. It is equal to the sui-of the number of
one-way incoming logical channels, two-way logical chdnnels, and one-
way outgoing logical channels.

17 Diagnostic codes

The coding of the Diagnostic Code’Field in CLEAR REQUEST,
CLEAR INDICATION,/,"RESET REQUEST, RESET
INDICATION, RESTART REQUEST, RESTART
INDICATION, REGISTRATION CONFIRMATION, and
DIAGNOSTIC packets' is dependent upon the originator of the
packet as given intables 24 and 25.

parameters LIC, HIC, LTC, HTC, LOC, and HOC, respectively
(see figure 1). Bits 8, 7, 6, and 5 of these octets are set to zero.

Octets 2, 4, 6, 8, 10, and 12 of the Registration Parameter Field
contain the low-order bits for parameters LIC, HIC, LTC, HTC,
LOC, and HOC, respectively. Bit 1 of these octets is the low-
order bit.

When there are no one-way incoming logical channels, LIC and
HIC are equal to zero. When there are no two-way logical
channels, LTC and HTC are equal to zero. When there are no
one-way outgoing logical channels, LOC and HOC are equal to
zero.
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Table 24 — Coding of the Diagnostic Code Field as a Function of Packet Type and Cause Code
PACKET CAUSE CODE PACKET
TYPE BITS ORIGINATED DIAGNOSTIC CODE
7 6 5 4 3 2 BY
CLEAR 0 0 0 0 0 O DTE Specified in table 25
REQUEST, (Notes 1, 2)
CLEAR :
INDICATION 0 0 0 0 0 0 DTE n"ﬂ:_cppr‘iﬁn diagnncﬁr‘c
RESET
REQUEST, [ atleastone 1 Public packet Specified in Annex E of
RESET switched network Recommendation X.25
INDICATION (Notes 1, 3)
[ at least one 1 Private packet Specified in table)25
switched network (Notes 1,2, 4)
RESTART 0O 0 0 0 0 O DTE Specified.in‘table 25
REQUEST, (Notes(1,2)
RESTART
INDICATION 0 0 0 0 0 O DTE DTE-specific diagnostics
Public packet switched network:
Specified in Annex E of
Recommendation X.25
[ at leastone 1 Local network (Notes 1, 3)
(public opprivate)
Private packet switched network
Specified in table 25
(Notes 1, 2, 4)
DIAGNDSTIC, DTE (Note 6) Specified in table 25
REGISTRATION (Notes 1,2)
CONFIRMATION
Public packet switched network:
Specified in Annex E of
(Note'S) Local network Recommendation X.25
(public or private) (Notes 1, 3)
Private packet switched network
Specified in table 25
(Notes 1,2, 4)
NOTES

9

1 The didgnostic codes 0'through 127 contained in Annex E of Recommendation X.25 and in table 25 are identical; these codes afe
standardized by ITUsTand may be used in packets originated by either a DCE or a DTE.

4 A private packet switched network may use network-specific diagnostics codes 128 through 175.

5 The Cause Field does not exist in DIAGNOSTIC packets and is not partitioned in REGISTRATION CONFIRMATION packets.

6 DTE-to-DTE environment only.
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Table 25 (1 of 5) — Diagnostic Codes
DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 3)

No Additional Information 00000000 0 | D,Rr,C,Re,Rg

invalid P(S) 00000001 1| Re

invalid P(R) 00000010 2 | Re
00001111 15

Packet Type Invalid 00010000 16 | Rr,C,Re

for state rl 00010001 17 | Rr€Re

for state r2 00010010 18 | Rr,C,Re

for state 13 00010011 19 ¢-Rr,C,Re

for state p1 00010100 20| C

for state p2 00010101 21 | C

for state p3 00010110 2| C

for state p4 00010111 23 | C

for state p5 00011000 24 | C

for state p6 00011001 25 | C

for state p7 00011010 26 | C

for state d1 00011011 27 | Re

for state d2 00011100 28 | Re

for state d3 0001101 29 | Re
00011111 31

Packet Not Allowed 00100000 32 | D,Rr,C.Re

unidentifiable packet 00100001 33 | Rr,C,Re

call on one-way logical channel 00100010 34 | C

invalid packet type on a Permanent

Virtual Circuit 00100011 35 | Re

packet on an unassigned logical channel 00100100 36 | D

REJECT not subscribed to 00100101 37 | Re

packet too short 00100110 38 | D,Rr,C,Re,Rg

packet too long 00100111 39 | D,Rr,C,Re,Rg

invalid General Formmat Identifier 00101000 40 | D

Restart or Registration packet with

nonzero Logical Channel Identifier 00101001 41 | Re,C,Re

Packet typé not compatible with facility 00101010 42 | C

unauthorized INTERRUPT CONFIRMATION | 0 0101011 43 | Re

unauthorized INTERRUPT 00101100 44 | Re

unauthorized REJECT 00101101 45 | Re
O0TOTTTT1 47

: 1995(E)
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Table 25 (2 of 5) — Diagnostic Codes
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DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 3)
Timer Expired 00110000 48 | D,Rr,C.Re
for INCOMING CALL
(or for DTE timer expired for
CALEREQUESH 0-0—1+1+6-60-0—+ 49—1C€
for CLEAR INDICATION
(or for DTE timer expired or
retransmission count surpassed
for CLEAR REQUEST) 00110010 50 | bC
for RESET INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESET REQUEST) 00110011 51 |rByC,Re
for RESTART INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESTART REQUEST) 00110100 52 | D,Rr,C,Re
for call deflection 00110101 53| C
00111114 63
Call Setup, Call Clearing, or
Registration Problem 01000000 64 | CRg
facility/registration code not allowed 01000001 65 | CRg
facility parameter not allowed 04000010 66 | C,Rg
invalid called DTE address 0v1000011 67 | C
invalid calling DTE address 01000100 68 | C
invalid facility/registration length 01000101 69 | CRg
incoming call barred 01000110 70 | C
no logical channel available 01000111 71 | C
call collision 01001000 72 | C
duplicate facility requested 01001001 73 | CRg
nonzero address length 01001010 74 | CRg
nonzero facility length 01001011 75 | C
facility not pfovided when expected 01001100 76 | CRg
invalid ITU<T specified DTE facility 01001101 77 | C
maximuni number of call redirections
orcall deflections exceeded 01001110 78 | C
01001111 79
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Table 25 (3 of 5) — Diagnostic Codes

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 3)

Miscellaneous 01010000 80 | Rr,C,Re

improper cause code fromDTE | 0 101000 1 81 | D,Rr,C,Re

nonoctet aligned 01010010 82 | D,Rr,C,Re

tnconsistent Q-‘l}it Set‘l.iugb 01016011 83 Re

NUI problem 01010100 84 | C

ICRD problem 01010101 8 | C
01011111 95

Not assigned 01100000 96
01101111 111

International Problem 01110000 112+ Rr,C,Re

remote network problem 01110001 M3 | CRe

international protocol problem 01110010 114 | C,Re

international link out of order 01110011 115 | CRe

international link busy 0111010040 116 | C

transit network facilityproblem | 0 111 0 1 03 117 | C

remote network facility problem | 0 1 11 0 K1Y 0 118 | C

international routing problem 01110411 119 | C

temporary routing problem 011,1~v1000 120 | C

unknown called DNIC 0Lr11001 121 | C

maintenance action (Note 5) ONFf111010 122 | Rr,C,Re
01111111 127

Reserved for DTE-defined

Diagnostic Information 10000000 128
10001111 143

Timer Expired-or.Retransmission

Count Surpassed 10010000 144 | Re

for INTERRUPT 10010001 145 | Re

for DATA packet transmission 10010010 146 | Re

forREJECT 10010011 147 | Re
10011111 159
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Table 25 (4 of 5) — Diagnostic Codes
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DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 4) (Note 3)
DTE-Specific Signals 10100000 160 | Rr,C,Re
DTE operational 10100001 161 | RrRe
DTE not operational 10100010 162 | Rr,C,Re
DTE resouree-constraint 016061+ 163—RrC;Re
Fast Select not subscribed 10100100 164 | C
invalid partially full DATA packet 10100101 165 | Re
D-bit procedure not supported 10100110 166 | C,Re
Registration/Cancellation confirmed | 10100111 167 | Rg
10101111 175
Not Assigned 10110000 176
11011111 223
OSI Network Service Problem 11100000 224 | CRe
disconnection (transient condition) 11100001 225 | C
disconnection (permanent condition) [ 11100010 226 | C
connection rejection — reason
unspecified (transient condition) 111000 161 227 | C
connection rejection — reason
unspecified (permanent condition) 11100300 228 | C
connection rejection — quality
of service not available
(transient condition) 14100101 229 | C
connection rejection — quality
of service not available
(permanent condition) 11100110 230 | C
connection rejection — NSAP
unreachable (transient condition) 11100111 231 | C
connection rejection —NSAP
unreachable (permanent condition) 11101000 232 | C
reset — reason unspecified 11101001 233 | Re
reset — congestion 11101010 234 | Re
connection.fejection — NSAP
address.ubknown
(permanent condition) 11101011 235 | C
11101111 239
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Table 25 (5 of 5) — Diagnostic Codes

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 4) (Note 3)

Higher Layer Initiated 11110000 240 | Rr,C,Re
disconnection—normal 11110001 241 | C
disconnection—abnormal 11110010 242 | C
disconnection—incompatible

information in user data 11110011 243 | C
connection rejection — reason

unspecified (transient condition) 11110100 244 | C
connection rejection — reason

unspecified (permanent condition) 11110101 245 | C
connection rejection — quality

of service not available

(transient condition) 11110110 246 | C
connection rejection — quality

of service not available

(permanent condition) 11110111 247 | C
connection rejection — incompatible

information in user data 111110000 248 | C
connection rejection — unrecognizable

protocol identifier in user data 111L1001 249 | C
reset—user resynchronization 1111010 250 | Re

vit111111 255

1 Not all diagnostics need be implemented but those used are as coded in the table. The first diagnostic in each
grouping of 16 diagnostic codes is a generie, diagnostic for the group and can be used in place of the more specific
diagnostics within the group. Also, the décimal 0 diagnostic code can be used in situations where no additional

information is available (e.g., where the/more specific diagnostics are not implemented).

2 In certain situations, more than one specific diagnostic code may apply, as specified by the procedures in this
International Standard. For{example, if a timer has expired and a RESTART, CLEAR, or RESET) REQUEST

packet is to be retransmitted, then the DTE may use the diagnostic code associated with the original error or the
corresponding "timer expired" diagnostic code.

3 A given diagnostic need not apply to all packet types. The packet type(s) to which each diagnostic may apply is
shown (D=DIAGNOSTIC; Rr=RESTART REQUEST and RESTART INDICATION; C=CLEAR REQUEST
and CLEAR INDICATION; Re=RESET REQUEST and RESET INDICATION; Rg=REGISTRATION
CONFIRMATION). Since a DTE is permitted to use a "stronger"” error action (i.e., restarting the Packet Layer
instead of clearing a Virtual Call, or either restarting the Packet Layer or clearing the Virtual Call instead of
resetting):

a) the applicable packets for diagnostic codes 0-223, when transmitted by a DTE, also include: for C: RESTART

REQUEST; tor Re: CLEAR REQUEST (Virtual Call only) and RESTART REQUEST;

b) hence, the applicable packets for diagnostic codes 0-223, when received by a DTE, also include: for C: RESTART

INDICATION (DTE/DTE environment only); for Re: CLEAR INDICATION (Virtual Call only) and RESTART
INDICATION (DTE/DTE environment only).

4 Diagnostics 224 through 255 support the OSI Network Service.

5 This diagnostic may also apply to a maintenance action within a national network.
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18 Timers and retransmission counts

Table 26 lists the timer parameters and table 27 lists the
retransmission-count parameters. Values for these parameters
may be chosen independently of the specific values chosen by the
interfacing DXE. They may take into account whether the
Packet Layer entity interfaces with a network (and, therefore, the

© ISO/IEC

entity of another DTE, the nature of the traffic flowing over the

Packet Layer entity.

characteristics of the network) or with a Packet Layer

Table 26 (1 of 2) — DTE Timer Parameters

interface, and other appropriate considerations.
chosen may apply in common to all logical channels in the

The values

Table 28 lists the timers a DTE should take into consideration
when responding to packets from a DXE.

Default
Timer Time-Limit Started When Normally Action. When
Value (Note 3) Terminated When Timer Expires
(Note 2) (Notes 3, 4) (Neotes 3, 5)

T20 180 s DTE transmits a DTE receives a: DTE retransmits the
(Restart RESTART REQUEST | e RESTART CONFIRMATION | RESTART REQUEST packet
Request packet (12) packet (r1), or and restarts T20up to a
Response e RESTART INDICATION maximum of R20 times
Timer) packet (r1)

T21 200 s DTE transmits a DTE receives a: DTE transmits a
(Call CALL REQUEST e CALL CONNECTED CLEAR REQUEST
Request packet (p2) packet (p4), or packet (p6)

Response ¢ INCOMING CALL
Timer) packet (pS) (Note 6), or
¢ CLEAR INDICATION
packet(p7); or
DTE sénds a CLEAR
REQUEST packet (p6)

T22 180 s DTE transmits a DTE receives a: DTE retransmits the RESET
(Reset RESET REQUEST ¢ RESET CONFIRMATION REQUEST packet and
Request packet (d2) packet (d1), or restarts T22 up to a
Response e RESET INDICATION maximum of R22 times
Timer) packet (d1)

T23 180's DTE transmiits a DTE receives a: DTE retransmits the CLUEAR
(Clear CLEARREQUEST e CLEAR CONFIRMATION REQUEST packet and
Request packet (p6) packet (p1), or restarts T23 up to a
Response e CLEAR INDICATION maximum of R23 times
Timer) packet (p1)

T24 60s DTE transmits a DTE transmits a RR or RNR
(Window packet with a packet (or a DATA or
Status P(R),ie., a REJECT packet if available
Trans- RR, RNR, DATA, or for transmission) reflecting
mission REJECT packet the current window condi-
Timer) tion and restarts T24
(Note 7)

T25 200s DTE transmits a There are no outstanding DTE retransmits all DATA
(Window DATA packet or DATA packets in the packets in the window and
Rotation DTE’s window is window restarts T25 up to a max-
Timer) rotated but there imum of R25 times (Note 9)
(Notes 7, 8) are still outstanding

DATA packets
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Default
Timer Time-Limit Started When Normally Action When
Value (Note 3) Terminated When Timer Expires
(Note 2) (Notes 3, 4) (Notes 3,5)

T26 180 s DTE transmits DTE receives an DTE transmits a
(Interrupt an INTERRUPT INTERRUPT RESET REQUEST
Response packet (i2) CONFIRMATION packet (d2)

Timer) packet (i1)

T27 60 s DTE transmits a DTE receives the first | DTE transmits
(Reject REJECT packet retransmitted DATA the REJECT packet
Response packet and restarts T27
Timer) upto 4 maximum
(Notes 7, 8) of R27 times

(Note 9)

T28 300 s DTE transmits a DTE receives a DTE retransmits
(Registration REGISTRATION | REGISTRATION the REGISTRATION
Request REQUEST CONFIRMATION REQUEST packet
Response packet packet and restarts T28
Timer) up to a maximum
(Notes 7, 8) of R28 times
NOTES

1 The DTE should take into consideration the timers started by the'DXE when the DXE transmits a packet. These considerations
are shown in table 28.

2 The time-limit values shown are only defaults. The actual values chosen may depend on a number of factors, including whether
the DTE is operating in a DTE/DTE environment, thé heed to detect problems quickly, etc. However, the values chosen myst
preserve the relationship between the time-limit values Shown in order to ensure proper operation.

3 If the state of the logical channel changes asatesult of the action shown, then the new state is indicated for states other than the
Flow Control states. For the Flow Control statés, the state may or may not change as a result of the action.

4 The receipt or sending of a packet belonging to a state of higher priority (as defined in clause 19) will normally also cause the
timer to terminate. For example, theyreceipt of a RESTART INDICATION packet after having transmitted a RESET REQUEST
packet will normally also cause/timer T22 to terminate.

5 When (re)transmitting a(RESTART REQUEST, CLEAR REQUEST, or RESET REQUEST packet, the DTE should indicqte
the cause as "DTE Originated." The diagnostic when T21 or T26 expires should indicate expiration of the corresponding timér.
The diagnostic when(any other timer expires may indicate expiration of the corresponding timer or the original error.

6 In a DTE/DTE environment, the DTE which maintains its role as a DCE for the purpose of resolving call collision shhll
terminate timer T21 upon receipt of an INCOMING CALL packet and the DTE which maintains its role as a DTE for the purpdse
of resolvihg, call collision should not terminate timer T21 upon receipt of an INCOMING CALL packet. In a DTE/DQE
enviropnieit, the DTE may either terminate or preferably not terminate timer T21 upon receipt of an INCOMING CALL packet.

74T24, T25, T27, and T28 are needed only if the associated procedures (described in 11.2.2, 11.2.1, 13.4, and 13.1, respectively)
are used.

8 Although the DTE starts this timer when transmitting the corresponding packet, a DXE is not obliged to respond to this packet in
such a timely fashion so as to prevent the transmitting DTE’s timer from expiring. Therefore, such a timer should be used with
caution.

9 Itis permissible to transmit a RESET REQUEST packet when this timer expires (i.e., R25 and R27 are set to 0).
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Table 27 — DTE Retransmission Count Parameters
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Action When
Retransmission Description Default Retransmission
Count Value Count Surpassed
(Notes 1, 2) (Note 3)
R20 Number of times a 1 Notity the appropriate entity
(Restart Request RESTART REQUEST
561 Hpacketis-retransmitted
requesting restarting of
the Packet Layer entity
R22 Number of times a RESET 1 For a Virwal Call, ransnjith
(Reset Request REQUEST packet is CLEAR REQUEST packet
etransmission Count) | retransmitted requesting (p6) (Note 4); for a
resetting of the logical Permanent Virtual\Circuit,
channel notify the appropriate entity
R23 Number of iimes a CLEAR 1 Notify the appropriate entity
(Clear Request REQUEST packet is
Retransmission Count |retransmitted requesting
clearing of the
Virtual Call
R25 Number of times DATA 0 Transmit a RESET REQUEST
(Data Packet packets are retransmitted packet (d2)
Retransmission Count) (Note 4)
(Note 5)
R27 Number of times a REJECT 0 Transmit a RESET REQUEST
(Reject Retransmission | packet is retransmitted packet (d2)
ount) requesting retransmission (Note 4)
ote 5) of the same DATA packet
(i.e., same P(R)_value)
R28 Number of times a 1 Notify the appropriate entity
(Registration Request |REGISTRATION REQUEST
etransmission Count) | packetis retransmitted
ote 5)
OTES

1| It is permissible to"implement only the procedures associated with the default values.

2| With a defaylt value of 1, the associated procedure is performed twice: once for the original transmission and once for a
rgtransmission: Fo ensure proper operation because of the possibility of collisions, R20, R22, and R23 should never be set to

3| If.the'state of the logical channel changes as a result of the action shown, then the new state is indicated.

D tran TtS

the diagnosti

2V QoS O DS

c indicates that the corresponding timer expired or retransmissi

on count was surpassed.

5 R25,R27, and R28 are needed only if the associated procedures (described in 11.2.1, 13.4, and 13.1, respectively) are used.
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Table 28 — Timers a DTE Should Take Into Consideration When Responding

to Packets from a DXE
Packet DTE/DCE Environmen@r_ DTE/DTE
From DXE Environment
Network Timer Remote DTE Timer Remote DTE Timer
RESTART T10 (60 s) T20 (180 s default)
INDICATION started when DCE started when remote
sendsa RESTART DTESendsa RESTART
INDICATION packet REQUEST packet
INCOMING T11 (180 s) T21 (200 s default) T21 (200 s default)
CALL started when DCE started when remote started when remote
sends an INCOMING DTE sends a CALL DTE sends @)CALL
CALL packet REQUEST packet REQUEST packet
RESET T12 (60 s) (Note) T22@80 s default)
INDICATION started when DCE started when remote
sends a RESET DTE sends a RESET
INDICATION packet REQUEST packet
CLEAR T13 (60 s) (Note) T23 (180 s default)
INDICATION started when DCE started when remote
sends a CLEAR DTE sends a CLEAR
INDICATION packet REQUEST packet
DATA T25200 s default) T25 (200 s default)
started when remote started when remote
DTE sends aDATA DTE sends a DATA
packet packet
INTERRUPT T26 (180 s default) T26 (180 s default)
started when remote started when remote
DTE sends an DTE sends an
INTERRUPT packet INTERRUPT packet
REJECT T27 (180 s default)
started when remote
DTE sends a REJECT
packet
REGISTRATION T28 (300 s default)
started when remote
DTE sends a
REGISTRATION
REQUEST packet

NOTE — Within those networks where the associated CONFIRMATION packet has end-to-end significance, a DTE

recerving this packet should also consider the remote DTE’s corresponding timer.
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19 State diagrams

The state diagrams contained in this clause are provided to
further supplement the procedural definition of the Packet Layer.
The state diagrams give the transitions of the Packet Layer under
normal operation.

Table 29 provides an index to the figures containing the state
diagrams.

Table 29 — Packet Layer State Diagrams

© ISO/IEC

In the state diagrams, each state is represented by a circle
containing the state designation. Each state transition is
represented by an arrow. The responsibility for the transition
(DTE or DXE) and the packet that has been transferred is
indicated beside that arrow.

For the sake of clarity, the normal procedure at the DTE/DXE
interface is described in a number of small state diagrams. In
order to describe the normal procedure fully, it is necessary to
allocate a priority to the different figures and to relate a higher-
order diagram to a lower one. This has been done as described

Figure Applicable States
34 Restart States (r1, r2, and r3)

35 Call Setup and Call Clearing States
(p1, p2, p3, p4, p5, p6, and p7)

36 Data Transfer States (d1, d2, and d3)
37 Interrupt States (i1, i2, j1, and j2)

38 Flow Control States (f1, f2, g1, and g2)

DCIOW.

a) The figures are arranged in order of priority with figure 34
(Restart) having the highest priority, thén followyed by
figure 35 (Call Setup and Call Clearing){and then by figure
36 (Reset). Of equal priority and fellowing figure|36 are
figure 37 (Interrupt) and figure 38 (Flow Control). Priority
means that when a packet bélonging to a highdr-order
diagram is transmitted, that‘diagram is applicable gnd the
lower-order one is not.

b) The relation with a state' in a lower-order diagram i§ given
by including that State inside a circle in the higher-order
diagram.
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p
or dl
NOTE
(DTE) (DXE)
RESTART (DXE) RESTART
REQUES] RESTART INDICATION
CONFIRMATION
or
RESTART
INDICATION
(DTE)
RESTART
CONFIRMATION
or
RESTART
REQUEST
(DTE) (DXE)
RESTART RESTART
REQUEST INDICATION
after timer
T20 expires
STATES:
dl: FLOW CONTROL READY
pl: READY

rl: PACKET LAYER READY
r2: DTE RESTART REQUEST
r3: DXE RESTART INDICATION

NOTE — p1 for Virtual Call logical channels, or d1 for Permanent Virtual Circuit logical channels

Figure 34 — State Diagram for the Transfer of Restart Packets
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(DTE) (DXE)
CALL INCOMING
CALL
(DTE)
(DXE) CALL
02 INCOMING REQUEST 03
CALL
(DTE)
CALL
(DXE) ACCEPTED
CALL CALL
CONNECTED CONNECTED
!
(a) CALL SETUP PHASE
(DTE) (DXE)
CLEAR CLEAR
INDICATION
(DXE) (DTE)
CALL (DTE) CALL
CONNECTEID ACCEPTED
if previous ‘ CLEAR (DXE) if previqus
state = p2 %UEST CLEAR state = pB
r timer or
or - INDICATION
T23 expires CALL
INCOMING [CALL
if previous (DXE) (DTE) REQUEST
state = p1 or p2 CLEAR CLEAR if previqus
CONFIRMATION CONFIRMATION state = jp1 or p3
or or
CLEAR CLEAR
INDICATION REQUEST
(b) CALL CLEARING'PHASE
STATES:
dl: FLOW CONTROL READY
pI:- READY

p2: DTE CALL REQUEST

p3: DXE INCOMING CALL

p4: DATA TRANSFER

p5: CALL COLLISION (see Note)
p6: DTE CLEAR REQUEST

p7: DXE CLEAR INDICATION

NOTE — State PS5 is not applicable when using the Reference Number Facility.

Figure 35 — State Diagram for the Transfer of Call Setup and Call Clearing Packets within the

Packet Layer Ready State (r1)
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CONFIRMATION
or
RESET
INDICATION P
(DTE)
RESET
CONFIRMATION

or
RESET
REQUEST

(DTE)

RESET (DXE)
REQUEST RESET

after timer INDICATION
T22 expires

STATES:
dl: FLOW CONTROL READY
d2: DTE RESET REQUEST
d3: DXE RESET INDICATION
f1: DXE RECEIVE READY
gl: DTE RECEIVE READY
il: DTE INTERRUPT READY
jl: DXE INTERRUPT READY

Figure 36 — State Diagram for the Transfer of Reset Packets within the Data Transfer State (p4)
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(DTE)
INTERRUPT

n> <iz

(DXE)
INTERRUPT
CONFIRMATION

(a) INTERRUPT TRANSFER FROM DTE TO DXE

(DXE)
INTERRUPT

(DTE)
INTERRUPT
CONFIRMATION

(b) INTERRUPT TRANSFER FROM DXE TO DTE

STATES:
il: DTE INTERRUPT READY
i2:/-DTE INTERRUPT SENT
jl: 'DXE INTERRUPT READY
j2: DXE INTERRUPT SENT

Figure 37 — State Diagram for the Transfer of Interrupt Packets within the Flow Control
Ready State (d1)
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(DXE)
RNR

(DXE)
RR f1

S

< o (DXE)
or
REJECT

(DXE)
RR or
REJECT

(a) FLOW CONTROL FROM DXE TO DTE
(DATA TRANSFER FROM DTE TO DXE)

(DTE)

(DTE)
RR (DTR)

gl 22

i
/‘\V

or
REJECT

(DTE)
RR or
REJECT

(b) FLOW CONTROL¥ROM DTE TO DXE
(DATA TRANSEER FROM DXE TO DTE)

STATES:
f1;* DXE RECEIVE READY
f2: DXE RECEIVE NOT READY
gl: DTE RECEIVE READY
g2: DTE RECEIVE NOT READY

Figur€ 38 — State Diagram for the Transfer of Flow Control Packets within the Flow
Control Ready State (d1)
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20 State tables

The state tables contained in this clause are provided to further
supplement the procedural definition of the Packet Layer. The
state tables give the actions taken by a DTE on the receipt of any

packet in any state of Packet Layer operation.

Table 30 provides an index to the state tables.

Table 30 — Packet Layer State Tables

© ISO/IEC

The following conventions are used in the state tables:
a) A=action taken, which could be:

— NORMAL, as defined in the referenced clause(s),

— DISCARD the received packet and take no subsequent
action as a result of receiving that packet,

— DIAG, which includes discarding the received packet;
the DTE should also send a DIAGNOSTIC packet if
implemented and if operating in a DTE/DTE
environment (otherwise no subsequent action is taken

Table Applicable States

31 ||Any State

32 Restart States (r1, r2, and r3)

(p1, p2, p3, p4, pS, p6, and p7)

33 Call Setup and Call Clearing States

34 Data Transfer States (d1, d2, and d3)

35 Interrupt States (i1, i2, j1, and j2)
(see Note)

(see Note)

36 Flow Control States (f1, £2, g1, and g2)

of the two '|g" states when the interface is in state d1.

NOTE — The Interrupt States and the Flow Control States are
independentt of one another and exist in parallel. Thatis, a
logical chagnel is simultaneously in one of the two "i" states,
one of the tvo "j" states, one of the two "f" states, and one

Table 31 — Packet Layer State Table - Any State

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS IN ANY STATE
OF THE PACKET LAYER DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

Heof et ety
— ERROR, as defined in note 1 following the.table (it is
assumed that a DTE stops the normal proeesging of
packet when an error is encountered; “\however, the
order of packet decoding and- Checking |[s not
standardized);

b) S=new state, if any, after taking the action noted |above;
and

c) D=the diagnostic code contained in the Diagnosti¢ Code
Field of the appropriate packet (DIAGNQSTIC,
RESTART REQUEST, CLEAR REQUEST, or RESET
REQUEST) issued upon detection of the indicategl error
(see note 2 of\table 25).

NOTE — In some DTE implementations, certain states (e.g., r3,|p7, d3,
and j2) may be\transient (i.e., the Packet Layer entering one of thege states
as a result”of-an incoming packet will leave the state by generafing the
appropriate response packet before processing any subsequent ifcoming
packet). ‘The reactions to incoming packets given in these Packdt Layer
state tables do not apply to states that are implemented as transiefit since
such events cannot occur.

Packet Received From the DXE: Any State

Any packet.Jess than 2 octets in length (including a valid Data Link Layer | A = DIAG

I frame containing no packet) D=138

Any_packet with an invalid General Format Identifier (see 12.1.1) A =DIAG
D=40

Any packet with an unassigned Logical Channel Identifier (see figure 1) A =DIAG
D=36

Any packet with a valid General Format Identifier and either an assigned

Logical Channel Identifier or a Logical Channel Identifier of 0. See table 32
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Table 32 (1 of 2) — Packet Layer State Table - Restart States

AT AR TO P A YT

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS

ISO/IEC 8208 : 1995(E)

IN RESTART-RELATED STATES OF THE PACKET LAYER DTE/DXE INTERFACE
AS PERCEIVED BY THE DTE

PACKET DTE DXE
Packet Received LAYER | RESTART RESTART
From the DXE READY REQUEST |[INDICATION
(r1) (r2) (r3)
Packet having a Packet Type Identifier whichis | A = DIAG A =DISCARD | A =FERROR
shorter than 1 octet and having a Logical D=38 S\=12
Channel Identifier of 0 b'=38
Packet having a Packet Type Identifier which is  |See table 33 A =DISCARD | A = ERROR
shorter than 1 octet and having an assigned S=r2
Logical Channel Identifier D=138
Packet having a Packet Type Identifier whichis |A =DIAG A =DISCARD |A = ERROR
undefined or not supported by the DTE (Note 2) |D =33 S=r2
and having a Logical Channel Identifier of O D=33
Packet having a Packet Type Identifier whichis  |See tablé33" |A = DISCARD|A = ERROR
undefined or not supported by the DTE (Note 2) S=r2
and having an assigned Logical Channel Identifier D=33
RESTART INDICATION, RESTART See table 33 | A =DISCARD | A = ERROR
CONFIRMATION, or Registration (if S=r2
supported) packet with a Logical Channel D =41
Identifier unequal to 0 (Note 2)
RESTART INDICATION or RESTART A =DIAG A=ERROR |A =DISCARD
CONFIRMATION packet with a format D =38, 39, D =38, 39,
error (Note 5) 81, or 82 81, or 82
RESTART INDICATION.packet A =NORMAL [A =NORMAL |A = DISCARD
4.2 4.3)
S=13 S=plordl
(Note 4)
RESTART CONFIRMATION packet A=ERROR [A=NORMAL |A =ERROR
S=r2 4.4) S=r2
D=17 S=plordl |D=19
(Note 4)
REGISTRATION REQUEST or A =DIAG A=ERROR |A=ERROR
REGISTRATION CONFIRMATION D =38, 39, D =38, 39, S=r2
packet with a format error (Note 9) 81, or 82 81, 0r 82 D = 38, 39,
REGISTRATION REQUEST or A =NORMAL [A = NORMAL [A = NORMAL
REGISTRATION CONFIRMATION (13.1) (13.1) (13.1)
packet (Notes 7, 8)
DIAGNOSTIC packet with a format error A =DISCARD | A = DISCARD | A = DISCARD
(including a Logical Channel Identifier
unequal to 0) (Note 6)
DIAGNOSTIC packet A =NORMAL | A =NORMAL |A = NORMAL
(111 (11.1) (11.1)
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Table 32 (2 of 2) — Packet Layer State Table - Restart States
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Restart States
PACKET DTE DXE
Packet Received LAYER RESTART RESTART
From the DXE READY REQUEST |INDICATION
(r1) r2) (r3)
Packet, other than a (a) Restart, (b) Registration (if A=DIAG |A=DIAG A =DIAG
supported), (c) DIAGNOSTIC, or (d) INCOMING D =36 D=36 D=36

CALL, CLEAR INDICATION (abandoning a call) or
CALL CONFIRMATION (confirming rejection of a
call) [when Reference Number mechanism is being
used in a DTE/DTE environment] is supported by

the DTE and having a Logical Channel Identifier

of 0 (Notes 2, 3)

Call Setup, Call Clearing, DATA, Interrupt, Flow See table 33| A = DISCARD | A = ERROR
Control, or Reset packet S=r2
D=19

NOTES

1 The ERROR procedure involves discarding the received packet and initiating 4 restarting procedure by transmitting a
RESTART REQUEST packet across the DTE/DXE interface and starting timer T20. The Restarting Cause Field of the
RESTART REQUEST packet should be coded "DTE Originated” and the_Diagnostic Code Field should be coded as
indicated. At this time, the logical channel is in the DTE RESTART REQUEST state (12).

2 REJECT or Registration packets are not supported when the DTENs not capable of using the Packet Retransmission
Facility or the On-line Facility Registration Facility, respectively If the DTE is capable of using the On-line Facility
Registration Facility but is capable of acting only as an initiatof0r only as a responder for the registration procedure, then a
REGISTRATION REQUEST packet or a REGISTRATION €ONFIRMATION packet, respectively, is not supported.

3 If the REGISTRATION REQUEST packet or REGISTRATION CONFIRMATION packet is not supported (see note 2
above), then the packet is treated as "Any packet With a Logical Channel Identifier of 0" and the corresponding action
invoked.

4 State pl for each Virtual Call logical channel'arid state d1 for each Permanent Virtual Circuit logical channel.
5 Formats for Restart packets are described‘in 12.6.

6 Format for the DIAGNOSTIC packet s described in 12.7.

7 Processing of Registration packets’is as indicated except if any of the following conditions has occurred:

a) In cases where the DTE-pnly acts as an initiator for the registration procedure, a received REGISTRATION REQUEST
packet is treated aS’a.packet not supported.

b) In cases where the DTE only acts as a responder for the registration procedure, a received REGISTRATION
CONFIRMATION packet is treated as a packet not supported.

©) In cases Where the DTE can act as a responder for the registration procedure, a DTE receiving a REGISTRATION
REQUEST packet when use of the registration procedure has not been agreed to transmits a REGISTRATION
CONFIRMATION packet with the cause "Local Procedure Error', diagnostic #42, and no Registration Field.
Otherwise, the REGISTRATION REQUEST packet is processed as indicated.

@) In cases where the DTE can act as an initiator for the registration procedure, a DTE receiving a REGISTRATION

L— CONEIRMATION packet-when-an-unconfirmed REGISTRATIONREQUEST paeketisnotoutstandingfimchding the
case where use of the registration procedure has not been agreed to) discards the packet. Otherwise, the
REGISTRATION CONFIRMATION packet is processed as indicated.

8 A REGISTRATION REQUEST packet may be received, in a DTE/DTE environment only, if the agreement to use the
On-line Facility Registration Facility includes the DTE responding to registration-procedure initiation.

When receiving a REGISTRATION REQUEST packet modifying one or more of the facilities that can take effect only when
all logical channels used for Virtual Calls are in state pl and it is possible to make the modification, the DTE invokes the
ERROR procedure (with a cause indicating "DTE Originated" and the diagnostic "Registration/Cancellation Confirmed") if
there is one or more logical channels assigned to Permanent Virtual Circuits. This action ensures that the Permanent Virtual
Circuits are reset so that all of the negotiated facilities can properly take effect.

9 Formats for Registration packets are described in 12.9 and 16.
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Table 33 (1 of 2) — Packet Layer State Table - Call Setup and Call Clearing States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON A
LOGICAL CHANNEL ASSIGNED TO VIRTUAL CALL SERVICE IN CALL SETUP AND CALL
CLEARING RELATED STATES OF THE PACKET LAYER DTE/DXE
INTERFACE AS PERCEIVED BY THE DTE

Call Setup and Call Clearing States

(Within State r1)
DTE DXE
Backet CALL INCOMING DATA CALL DTE DXE
Rgceived READY REQUEST CALL TRANSFER COLLISION CLEAR CLEAR
Frpm the (p1) (p2) P3) (p4) ®5) REQUEST NDICATION
DXE (Note 2) (Note 3) (Notes 2, 3,11) @) 7
Packet hfiving A =ERROR A =ERROR A =ERROR See table 34 A = ERROR A=DISCARD | A =ERROR
a Packet|Type S =pb6 S=pb S =pb6 S=pb b = pb
Identifie D=38 D=38 D=38 D=38 D =38
which 1sfshorter
than 1 odtet
Packet hjwving a A =ERROR A =ERROR A =ERROR See table 34 A =ERROR A =DISCARD | A =ERROR
Packet Tlype S =p6 S=pb6 S=pb S =pb =pb
Identifief which D=33 D=33 D=33 D =33 D =33
is undefiped or not
supportefl by the
DTE (Nqte 4)
RESTART INDICA- | A =ERROR A = ERROR A =ERROR See table 34 A = ERROR A =DISCARD | A =ERROR
TION, RESTART S =pb S=p6 S =p6 S =pb =p6
CONFIRMATION or | D=41 D=41 D =41 D =41 b =41
Registration (if
supporteql) packet
with a Ldgical
Channel [dentifier
unequal o 0
(Note 4)
INCOMING A =NORMAL | A=NORMAL\ A =ERROR A =ERROR A = ERROR A=DISCARD | A=ERROR
CALL pdcket 5.2.2) (5.2.5) S=pb S=pb6 S=pb §=pb6
S=p3 S=p5 D=22 D=23 D=24 =26
(Notes 5, 6) (Notes6, 7) (Note 8)
CALL A =ERROR A=NORMAL | A =ERROR A =ERROR A =NORMAL | A=DISCARD | A =ERROR
CONNE(QTED S=pb (5.2.4) S =pb6 S =p6 (5.2.5) §=pb6
packet D=20 S=p4 D=22 D=23 S=p4 =26
(Note 5) or (Note 8) or
A = ERROR A = ERROR
S=pb S=pb6
D =21 or42 D=240r42
(Note 9) (Notes 9, 10)
CLEAR A=NORMAL | A=NORMAL | A=NORMAL | A=NORMAL | A=NORMAL | A=NORMAL | A = DISCARD
INDICATION (55.2) (5.5.2) (5.52) (5.5.2) (5.5.2) (5.5.2)
packet S =p7 S=p7 S=p7 S=p7 S=p7 S =p7
(Note 5) Note8)
CLEAR A =ERROR A = ERROR A =ERROR A = ERROR A =ERROR A=NORMAL | A =ERROR
CONFIRMATION S =pb6 S=pb S =pb S=p6 S =p6 (554 S =p6
packet D=20 D =21 D=22 D=23 D=24 S=pl D=26
(Note 5) (Note 8)
DATA, Interrupt, A =ERROR A = ERROR A =ERROR See table 34 A = ERROR A =DISCARD | A =ERROR
Flow Control, S =p6 S=pb6 S =p6 S =p6 S =pb
or Reset packet D=20 D=21 D=22 D=24 D=26
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Table 33 (2 of 2) — Packet Layer State Table - Call Setup and Call Clearing States

NOTES

1 The ERROR procedure involves discarding the received packet and initiating a clearing procedure by transmitting a CLEAR REQUEST packet
across the DTE/DXE interface for the logical channel specified in the received packet and starting timer T23. The Clearing Cause Field of the CLEAR
REQUEST packet should be coded "DTE Originated” and the Diagnostic Code Field should be coded as indicated. At this time, the logical channel is
in the DTE CLEAR REQUEST state (p6).

2 This state does not exist in the case of an incoming one-way logical channel as perceived by the DTE or if the Outgoing Calls Barred Facility is
subscribed tp

3 This state] does not exist in the case of an outgoing one-way logical channel as perceived by the DTE or if the Incoming Calls Barred Fagility is
subscribed tp.

4 REJECT pr Registration packets are not supported when the DTE is not capable of using the Packet Retransmission Facility or the On-line Facility
Registration|Facility, respectively. If the DTE is capable of using the On-line Facility Registration Facility but is capable of acting only as an ihitiator
or only as a|responder for the registration procedure, then a REGISTRATION REQUEST packet or a REGISTRATION CONFIRMATION packet,
respectively| is not supported.

5 If the pacfet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error or is otheswise unacceptable, then the
DTE will inpoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69574; 75, 76, 77, 81, 82, anl 164).
Formats for [Call Setup and Call Clearing packets are described in 12.2; formats for facility information are described in clause 15. In addition t$ being
properly fornatted, address information must contain the correct number of digits and specify a valid address: A-facility code that is not suppdrted or
that does nof apply in a DTE/DTE environment may be ignored or treated as an error. If the DTE chooses.to’treat this situation as an error,[then it
invokes the ERROR procedure (with D = 65).

6 In the cas¢ of an outgoing one-way logical channel as perceived by the DTE, the DTE will invoke the ERROR procedure (with D = 34).

7 If the INQOMING CALL packet contains a format error or is otherwise unacceptable, then
a) ina D[TE/DTE environment, if the DTE is acting as a DCE for the purpose of resolving call collisions (see 5.2.5) it shall act as in Note 5;
b) othervise, the DTE may invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69, 73, 74,[75, 76,
77, 82} 163 and 164).

Formats for(call setup packets are described in 12.2 and formats for facility information are described in clause 15. In addition to being pfoperly
formatted, afldress information must contain the correct number of digits and specify a valid address. A facility code that is not supported or thht does
not apply inja DTE/DTE environment may be ignored or treated as unacceptable; in the latter case, diagnostic code 65 applies if the DTE invokes the
error procedfire.

8 In the cas¢ of a Permanent Virtual Circuit, the packet is invalid and table 34 applies.

9 The use bly the calling DTE of the Fast Select Facility with a(restriction on the response prohibits the DXE from sending a CALL CONNHCTED
packet.

10 In a DTE{DTE environment, the DTE that acts as a DCE for purposes of resolving call collisions (see 5.2.5) will invoke the ERROR procedurp (with
D =24).

11 State p5 if not applicable when using the Reference Number Facility.
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Table 34 (1 of 2) — Packet Layer State Table - Reset States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED
LOGICAL CHANNEL IN RESET-RELATED STATES OF THE PACKET LAYER DTE/DXE

INTERFACE AS PERCEIVED BY THE DTE

Reset States
(Within State p4)
FLOW DTE DXE
Packet Received CONTROL RESET RESET
From the DXE READY REQUEST INDICATION
(d1) (d2) (d3)
Packet having a Packet Type A =ERROR A =DISCARD | A ="ERROR
Identifier which is shorter S=d2 S.=1d2
than 1 octet D =38 D'=38
Packet having a Packet Type A =ERROR A =DISCARD-| A=ERROR
Identifier which is undefined S=d2 S=d2
or not supported by the DTE D =33 D =33
(Note 2)
RESTART INDICATION, A =ERROR A =DISCARD | A=ERROR
RESTART CONFIRMATION, | S=d2 S=d2
or Registration (if supported) D =41 D =41
packet with a Logical Channel
identifier unequal to 0
RESET INDICATION A =NORMAL | A=NORMAL | A=DISCARD
packet 8.2) (8.3)
(Note 3) S=d3 S=dl
RESET CONFIRMATION A =ERROR A=NORMAL | A=ERROR
packet S=d2 84) S=d2
(Note 3) D =27 S=dl D=29
Invalid packet type.on a A =ERROR A =DISCARD | A=ERROR
Permanent Virtual Circuit S=d2 S=d2
logical channel D=35 D=35
REJECF packet supported but A =ERROR A =DISCARD | A=ERROR
not-subscribed to S=d2 S=d2
D =137 D=37

Interrupt packet See table 35 A =DISCARD | A=ERROR

S=d2

D=29
DATA or Flow Control See table 36 A =DISCARD | A=ERROR
packet S=d2

D=29
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Table 34 (2 of 2) — Packet Layer State Table - Reset States

NOTES

1 The ERROR procedure involves discarding the received packet and initiating a resetting procedure by
transmitting a RESET REQUEST packet across the DTE/DXE interface for the logical channel specified in the
received packet and starting timer T22. The Resetting Cause Field of the RESET REQUEST packet should be
coded "DTE Originated” and the Diagnostic Code Field should be coded as indicated. At this time, the logical
channel is in the DTE RESET REQUEST state (d2).

© ISO/IEC

2 REJECT or Registration packets are not supported when the DTE is not capable of using the Packet
Retransmission Facility or the On-line Facility Registration Facility, respectively. If the DTE is capable of using
the On-line Facility Registration Facility but is capable of acting only as an initiator or only as a responder for
the registration procedure, then a REGISTRATION REQUEST packet or a REGISTRATION
CONFIRMATION packet, respectively, is not supported.

3 If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format érror;
then the DTE will invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 81, and 82).
Formats for Reset packets are described in 12.5.
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Table 35 — Packet Layer State Table - Interrupt States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED
LOGICAL CHANNEL IN INTERRUPT-RELATED STATES OF THE PACKET LAYER
DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

DTE-to-DXE
Interrupt Transfer States
(Within State d1)
DTE INTERRUPT DTE INTERRUPT
READY SENT
Packet Received From the DXE (i1) (i2)
INTERRUPT CONFIRMATION | A =ERROR A =NORMAL
packet (Note 2) S=ad2 (6.8.3)
D=43 S\=Gl
NOTES

1 The ERROR procedure involves discarding the received packet and initiating'a resetting procedure by transmitting
a RESET REQUEST packet across the DTE/DXE interface for the logical thannel specified in the received packet
and starting timer T22. The Resetting Cause Field of the RESETN\REQUEST packet should be coded "DTE
Originated" and the Diagnostic Code Field should be coded as indicated. At this time, the logical channel is in the
DTE RESET REQUEST state (d2).

2 If the packet is acceptable to the state of the logical channel\(i.e., A = NORMAL) but contains a format error, then
the DTE will invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, and 82). The format for
the INTERRUPT CONFIRMATION packet is describéd’in 12.3.3.

DXE-to-DTE
Interrupt Transfer States
(Within State d1)
DXE INTERRUPT DXE INTERRUPT
READY SENT

Packet Received From the DXE G1) (j2)
INTERRUPT packet A =NORMAL A =ERROR
(Note.2) (6.8.2) S=d2

S=j2 D=4
NOTES

1 The ERROR procedure involves discarding the received packet and mmauug aresetting procedure by transmltung
a RESET REQUEST nnrl{et across the DTE/DXE § +hed—in-the-reeety v;', ket

and starting timer T22 The Resetting Cause Field of the RESET REQUEST packet should be coded "DTE
Originated" and the Diagnostic Code Field should be coded as indicated. At this time, the logical channel is in the
DTE RESET REQUEST state (d2).

2 If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error, then
the DTE will invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, and 82). The format for
the INTERRUPT packet is described in 12.3.2.
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Table 36 (1 of 2) — Packet Layer State Table - Flow Control States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED

Y AYDTI AVED
LOGICAL CHANNEL IN FLOW CONTROL-RELATED STATES OF THE PACKET LAYER

DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

DXE-to-DTE
Flow-Comtrot Transfer-States
(DTE-to-DXE Data Transfer)
(Within State d1)
DXE RECEIVE DXE RECEIVE
READY NOT READY
Packet Received From the DXE (f1) (f2)
RR, RNR, or REJECT (if subscribed to)| A = ERROR A = ERROR
packet with less than 4 octets when S=d2 S=d2
using modulo 128 numbering D =38 D =38
or or
A =DISCARD A = DISCARD
RR, RNR, or REJECT (if subscribed to)| A = ERROR A= ERROR
packet with an invalid P(R) S=d2 S=d2
D=2 D=2
RR packet with a valid P(R) A =NORMAL A =NORMAL
(Note 2) (7.1.5) (7.1.5)
S=fl
RNR packet with a valid P(R) A =NORMAL A =NORMAL
(Note 2) (7.1.6) (7.1.6)
S=12
REJECT packet (if subscribed to) A =NORMAL A =NORMAL
with a valid P(R) (1344.2) (13.4.2)
(Notes 2, 3) S=fl
NOTES
1 The ERROR procedure involves disearding the received packet and initiating a resetting procedure by transmitting
a RESET REQUEST packet a¢rossthe DTE/DXE interface for the logical channel specified in the received packet
and starting timer T22. The Resetting Cause Field of the RESET REQUEST packet should be coded "DTE
Originated" and the Diagnostic Code Field should be coded as indicated. At this time, the logical channel is in the
DTE RESET REQUEST state (d2).
Invoking the ERROR procedure, as described above, clears any receive-not-ready condition that may exist.
2 For RR, RNR, or REJECT packets, the presence of one or more octets beyond the third octet when modulo 8
numbering-is‘used (or the fourth octet when modulo 128 numbering is used) is considered an error. Although a valid
P(R) may.bé accepted to update the status of outstanding DATA packets, the ERROR procedure, as described in note
1, should be invoked (with D = 39). Alternatively, the packet may be ignored.
3. Receipt of a second REJECT packet before transfer of the DATA packet with the P(S) equal to the P(R) indicated
inf the previous REIECT packet is an error In this case the ERROR procedure as described in note 1-is invoked

(with D =45).

4 In addition to the state transitions resulting from the receipt of packets, there may be certain internal stimuli that will
cause state transitions and the transmission of packets (e.g., local receive-not-ready condition detected/cleared
resulting in transmission of a RNR/RR packet).
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Table 36 (2 of 2) — Packet Layer State Table - Flow Control States

DTE-to-DXE
Flow Control Transfer States
(DXE-to-DTE Data Transfer)
(Within State d1)
DTE RECEIVE DTE RECEIVE
READY NOT READY
Packet Received From the DXE (1) (22)
DATA packet with less than-4-octets whea— 1A =ERROR A-=-ERROR
using modulo 128 numbering S=d2 S=4d2
D =38 D =38
or
A = DISCARD
(Note 6)
DATA packet with an invalid P(R) A =ERROR A = ERROR
S=d2 S=d2
D=2 D=2
DATA packet with a valid P(R) but with an A =ERROR A\- ERROR
invalid P(S) or a User Data Field with S=d2 S=ad2
improper format D = See Note 4 D = See Note 2
or or
A =DISCARD A =DISCARD
(Note 3) (Notes 5, 6)
DATA packet with a valid P(R) but with the A = ERROR A = ERROR
D-bit set to 1 when the D-bit procedure is not S=d2 S=d2
supported, or the M-bit set to 1 and the D-Bit D = See/Note 4 D = See Note 4
set to 0 when the User Data Field is partially or
full, or the Q-bit not set to the same value in A = DISCARD
all DATA packets of a complete packet sequence (Notes 5, 6)
DATA packet with a valid P(R), a valid P(S), A =NORMAL A =DISCARD
and a User Data Field with proper format (6.7,7.1.3) (Notes 5, 7)

NOTES

1 The ERROR procedure involves disearding the received packet and initiating a resetting procedure by transmitting
a RESET REQUEST packet actoss the DTE/DXE interface for the logical channel specified in the received packet
and starting timer T22. The Resetting Cause Field of the RESET REQUEST packet should be coded "DTE
Originated" and the Diagnostic Code Field should be coded as indicated. At this time, the logical channel is in the
DTE RESET REQUES T state (d2).

Invoking the ERROR.procedure, as described above, clears any receive-not-ready condition that may exist.

2 The diagnostic\code depends on the condition detected: D = 1 for an invalid P(S), D = 39 if the User Data Field is
greater thap'the-maximum allowed on the logical channel, and D = 82 if the User Data Field is not octet aligned.

3 Recovery-techanism (b) or (c) described in 11.3 may be invoked to recover from the receipt of an invalid P(S) or
an invalid User Data Field.

4\The diagnostic code depends on the condition detected: D = 166 if the D-bit is set to 1 where the D-bit procedure is
not supported, D = 165 if the M-bit is set to 1 and the D-bit is set to 0 when the User Data Field is partially full, and D
=83 if the Q-bit is not set to the same value in all DATA packets of a complete packet sequence.

5 Although a receive-not-ready condition exists at the DTE, the P(R) information contained in the header of a DATA

packet should be processed.

6 The DTE may define an internal mechanism to indicate that DATA packets have been discarded during a receive-
not-ready condition. In this case, when the receive-not-ready condition clears, one of the recovery mechanisms
described in 11.3 should be invoked.

7 If possible, the DTE should process these packets normally. On the other hand, the DTE may define an internal
mechanism to indicate that valid DATA packets have been discarded during a receive-not-ready condition. In this
case, when the receive-not-ready condition clears, appropriate recovery procedures (such as resetting the logical
channel), described in 11.3, should be invoked.

8 In addition to the state transitions resulting from the receipt of packets, there may be certain internal stimuli that will
cause state transitions and the transmission of packets (e.g., local receive-not-ready condition detected/cleared
resulting in transmission of a RNR/RR packet).

119


https://standardsiso.com/api/?name=94ffe0e4fa65a267418bea896e87987d

ISO/IEC 8208 : 1995(E)

21 Conformance
21.1 Static conformance

NOTE — Many DTE capabilities are optional. Designers of
DTEs should be aware that use by a DTE of certain options to the
exclusion of others may adversely affect the DTE’s general
interconnection capabilities, since complementary options may
not be supported by the DXE (for example, the use of only
modulo 128 packet sequencing, or use of only Fast Select in call
setup).

© ISO/IEC

d) transmit a specific value of the Q-bit in DATA packets
(6.6);

e) support either the use of the D-bit, or the optional
mechanism for negotiating D-bit usage (6.3);

f) transmit specific diagnostic code values when originating
clearing, resetting or restarting (12.2.5.1, 12.5.1, 12.6.1
and tables 24 and 25);

g) implement transient states r3, p3, p7, d3, j2;

21.1.1 Genergl requirements

A DTE that claims conformance to this International Standard
shall implement:

a) either Rermanent Virtual Circuit Service or Virtual Call
Service|(and may support both);

b) operatign in either a DTE/DCE or DTE/DTE environment
(and may support both);

c) operatign') with the role as DTE or DCE either

1) nitialized to DTE, or

2) nitialized to DCE, or

3) Hynamically selected according to the procedures
n 4.5

(and mdy support more than one of these methods of role
selectioh);

d) either njodulo 8 packet sequencing or modulo 128 packet
sequending (and may support both);

e) the fungtions specified in table 37 as Mandatory, or as
Conditipnal when the relevant conditions apply,
accordifig to the procedures specified in the clause§_to
which the table items refer;

f)  the timgrs and retransmission counters specified in table
38 as Mandatory, or as Conditional wiren\the relevant
conditidns apply;

g) the mapping onto the Data Link(Layer as specified in
clause 3, third items (a) to (c);.3.3 first item (d); clause
10; and|12.1 (Data Link Lay€p Information Fields, Data
Link Sefvice data units)

Such a DTE shall not implement the functions specified in table
37 as Prohibited when the'relevant conditions apply.

21.1.2 Optiong

A DTE that clafimis_¢onformance to this International Standard is

h)  transmit RECEIVE NOT READY packets (7.1.6);

i) implement any of the optional procedurés, relafing to
non-receipt of window rotation information (11.2.1,
11.2.2);

k) implement either of the non-standard/alternative mpdes of
recovery from receipt of out Of sequence DATA packets
(11.3 (b) and (¢));

1)  support Interrupt data transfer (6.8);

m) support transfer of\user data in call setup and dlearing
packets (5.2.1, 52.2,5.2.3,5.24,5.5.1, 5.5.2);

n) support DATA packet transfer (clause 6);
p) suppart DATA packets with the M-bit set to 1 (6.4,[6.7);
q) tragsmit updated window rotation information (7.1 3);

r)\(\transmit RECEIVE READY packets (7.1.5)

Invitems b), ¢), e), 1), m), n) and p), support refers to transrpission
and reception, independently.

NOTE — Non-support by a DTE of any of items (1) to (r), and tola lesser
extent of item (d), would normally be appropriate only for an unugual and
highly application-specific implementation; these items, although|strictly
optional, are generally expected to be part of the normal functionality of a
DTE.

21.2 Protocol Implementation Conformance Statgment

The supplier of a protocol implementation which is claifned to
conform to this International Standard shall complete a cppy of
the PICS proforma provided in annex B, includifg the
information necessary to identify fully both the supplier dnd the
implementation.

21.3 Dynamic conformance

A DTE for which conformance to this International Stanglard is
claimed shall exhibit external behaviour consistent with having
implemented, for each function that the PICS states |to be

not required to:

a)  send DIAGNOSTIC packets (3.3, second item (d); 11.1);
b) support any optional user facilities (clause 13);

¢) support any optional ITU-T specified DTE facilities
(clause 14);

supported,

a) the corresponding Packet Layer procedures and
b) the encoding of any transmitted packets

as specified in the clauses to which the PICS proforma entry for
the function refers, and using the Data Link Layer as specified in
3.3, clause 10, and 12.1.

1) This does not apply when the Reference Number Facility is used in a DTE/DTE environment.
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Table 37 (1 of 2) — DTE capabilities for static conformance
Item Service:
no. DTE capability [ Clauses specifying the corresponding procedures] PVC vVC
1 Restarting the packet layer:
la - as initiator [4,4.1,43,44] M M
1b - asresponder [4,4.2,4.3,4.4] M M
2 Support of DIAGNOSTIC packet:
2a - receipt [11.1] M M
2b —Serding i /DCE: X /DCE;[X
/DTE: O /DTE:O
3 Virtual Call setup: M]
3a - initiating an outgoing VC, with subsequent acceptance or rejection - o
[5,5.2.1,5.24,5.2.5,55.2,5.5.4] (Note 1)
Receiving an incoming VC and responding by:
3b - acceptance  [5,5.2.2,5.2.3,5.2.5] (Note 1) - 0]
3c - rejection [5,5.2.2,5.2.5,53,5.5,55.1,5.53,55.4] (Notes 1,2) - (0]
4 Aborting an outgoing VC attempt, by clearing
[5.4,55,55.1,553,5.5.4] (Note 3) - 0]
5 Clearing an established VC (Note 3)
Sa - as initiator [5.5,55.1,553,5.5.4] - O
5b - asresponder [5.5,5.5.2,5.5.4] - (0]
6 Response to errors and unsupported packets on an assigned logical channel - [M]
- expiry of T21 [5.2.1, 5.4] or R22 [8.1]
- received packets causing the ERROR procedure in Call Setup and Call
Clearing states [table 33]
- received CLEAR INDICATION if clearifig as responder is not supported
(item 5b)
- received RESET INDICATION if resetting as responder is not supported
(item 8b)
by:
6a - initiating clearing O
6b - initiating restarting (Notes 4, 5, 6, 7) (0]
6¢ - other X
7 Response to other lerrors and to receipt of other unsupported packets, or fields [M] [M]
of packets, on an.assigned logical channel, by:
Ta - initiating (clearing [6.3,64,6.6,6.8.1, 6.8.2, - o
7b - initiating restarting 7.13,7.14,8.2,11.2.1, (¢} (0]
Tc - initiafing resetting 13.4.1, tables 34, 35, 36] (0] (0]
7d --other (Notes 5, 6,7, 8) X X
8 Resetting a logical channel:
8a - as initiator [8, 8.1, 8.3, 8.4] (Note 9) (0] (0}
8b - asresponder [8, 8.2, 8.3, 8.4] (Note 10) (6] (0]
Where:
M= Mandatnry
[M] = atleast one of the items in this group shall be supported
O= Optional
-=  not applicable to the PVC service
X = Prohibited
/DCE: =  specification for operation in a DTE/DCE environment
/DTE: =  specification for operation in a DTE/DTE environment
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Table 37 (2 of 2) — DTE capabilities for static conformance

NOTES

1 The reference to 5.2.5 (call collision) applies only if two-way logical channels are supported and the Reference Number
Facility is not used.

2 Rejection because of errors is covered by item 6.

3 Although many implementations that support VCs will be designed to implement call clearing as a matter of course, clearing

is classed as optional because implementations are free to initiate a restart at any time; some implementations, therefore, may
exercise this freedom in situations where call clearing would otherwise apply.

pporticd Taciity codes within a raciiities Field (15.1).

4

5 ere optional capabilities are specified for these items, the DTE may choose any permitted option on each occasion that an
ertpor, etc., occurs, independently of the options chosen on other occasions or for other errors, etc.
6

7

Packets with LCI = 0 are excluded, since that is not an assigned logical channel (figure 1).

[he clauses and tables listed are those specifying the occurrence of errors: items 5, 8 and 9 cover the error.procedures
thgmselves.

8 Mlthough many implementations will be designed to reset on the errors covered by item 7, resetting is classéd as optional in
itefn 7 because implementations are free to initiate a restart, or fo initiate clearing of a virtual call{ at any time; some
implementations, therefore, may exercise this freedom in situations where resetting would otherwise apply.

9 Initiation of resetting is optional: a) because of the considerations in Note 8 with respect to events-internal to the packet layer;
ang b) because initiation of resetting on request from the higher-layer entity is intrinsically optiohaly<in that an implementation
cotild be designed for use specifically by a higher-layer entity that in turn is designed never to reguest resetting.

10[ Although many implementations will be designed to reset a logical channel by responding to a reset, response to resetting is

classified as optional because implementations are free to initiate restarting, or to initiate ¢léaring of a virtual call, at any time;
some implementations, therefore, may exercise this freedom in situations where resetting would otherwise apply.

Table 38 - Static conformance: required timers.and retransmission counters

T20 Restart Request Response Timer and R20 Restart Request Retransmission Counter M
T21 Call Request Response Timer C.1
T22 Reset Request Response Timer and R22 Reset Request Retransmission Counter C.2
T23 Clear Request Response Timer and R23 Clear Request Retransmission Counter C.3
T24 Window Status Transmission Timer C.4
T25 Window Rotation Timer and R25 Data Packet Retransmission Counter C.5
T26 Interrupt Response Timer C.6
T27 Reject Response Timer and R27 Reject Retransmission Counter C.7
T28 Registration Request Respense Timer and R28 Registration Request Retransmission Counter C.8
Where:
M= Mandatory

Cn= Conditional, as follows:

Cl= required if the-sDTE initiates Virtual Calls

C2= required ifithe'DTE initiates resetting

C3= required.ifithe DTE implements the Virtual Call service and initiates clearing

C4= required if the DTE implements the optional procedure for window status transmission, specified in 11.2.2

CS= réquired if the DTE implements either of the optional procedures relating to the receipt of window

Totatior imformation, specified im 1271

Cé6= required if the DTE supports sending of Interrupt data

C17= required if the DTE supports the optional user facility for Packet Retransmission

C8= required if the DTE supports the optional user facility for On-line Facility Registration
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Annex A
(normative)
Private networks
This Intprat chtrd—pecres—the—prosedures—urd—formts—it—the—tue

conform
packet-s

ince with Recommendation X.25. It covers direct DTE-to-DTE operation and DTE operation for access to a
witched public data network (PSPDN) or to a packet-switched private data network (PSPvtDN) conforming t¢

Recommendation X.25. This annex applies this International Standard to two additional cases:

a) fo
b) fo

NOTES

a private network (PvtN) that connects to a PSPDN using X.25; and
a PvtN that offers to DTEs an X.25 packet-switched interface (i.e., a PSPvtDN).

1 The ditinction between public and private X.25 packet-switched networks is mostly a matter of ownership and accessibility.
Functionajly, they may appear identical to a DTE. However, a PSPvtDN uses the procedures in this International Standard, as
modified [by this annex, to connect to a PSPDN whereas two PSPDNs connect to each other usthg the procedures in CCITT
Recommedndation X.75.

2 A PSP
provides
table 11.
example,

[tDN, for the purposes of this annex, is defined as offering an X.25 packet-switchedsnetwork interface when, for example, it
ause-code information as shown in tables 7, 8, and 9 and it offers at least those.opfional user facilities noted as Essential in
This is to distinguish a PSPvtDN from equipment that performs a congentration or protocol-conversion function, for
n behalf of other equipment but offers only a DTE interface.

3 A specipl case of a PSPvtDN is an X.25 interworking unit IWU) (see ISO/IEC TR 10029).

Figure ALl depicts the interfaces described in this annex and contrasts them to other possible interfaces. Interfaces C
(PvtN-tofPSPDN interface), E (DTE-to-PSPvtDN interface); \FF (IWU-to-PSPDN interface) and G (DTE-to-IWU
interface) are referenced in this annex as appropriate.

A.1 Copnection of private networks to PSPDNs

Connect

fon of a PvtN to a PSPDN may be accoinplished using X.25. That is, the DCE within the PSPDN (i.e., a

PSPDN-PCE) conforms to Recommendation “X.25 while the PvtN acts as a DTE in conformance with this
Internatipnal Standard. Factors to be considéred for this interface (interfaces C and F in figure A.1) include:

a) addlressing of DTEs on the PvtN: jalternatives include sharing of the address space available to PSPDNs, if
pefmitted, and use of the Address Extension Facilities described in 14.1 and 14.2;

b) allpcation of PSPDN chargesto DTEs on the PvtN: the Charging Information Facility (see 13.22), if available,
mdy be used by the PytN.to ascertain PSPDN charges for Virtual Calls; and

c) re

liability of Pv{N«6=PSPDN access: use of the Hunt Group Facility (see 13.24) or the Layer 2 Multilink

Prgcedures camiticrease the reliability from that obtained with a single access line between the PvtN and the
PSPDN.

To repo
packets

status' information about the PvtN, "private-network" reason/cause codes are used in the corresponding
qriginated by the PvtN and transmitted to the PSPDN, that is:

a) when transmitting a CALL REQUEST packet to the PSPDN resulting from a Call Redirection or Call Deflection

w
N

ithin the PvtN into the PSPDN, the PvtN uses the same reason codes in the Call Redirection or Call Deflection
otification (see 13.25.3) Facility Parameter Field in its CALL REQUEST packet as used by a PSPDN in the

same facility in an INCOMING CALL packet but with bit 8 set to 1;

b) when clearing or resetting a logical channel, the PvtN uses the same cause codes in its CLEAR REQUEST or
RESET REQUEST packet, respectively, as used by a PSPDN (these codes are defined in tables 7 and 8,

re

c) w

spectively) but with bit 8 set to 1; and

hen restarting interface C or F, the PvtN uses the restart cause codes in table A.1.

ISO/IEC 8208 : 1995(E)
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A
|
!
l
X.25 : X225
DTE ! DTE
|
1
X.25
DIE NON-
X.25
DTE
| » J R S
B
| PRIVATE NETWORK !
| (INCLUDING, BUT . X 25
!
X.25 ! NOT LIMITEDTO, : DTE
! !
DTE ! PRIVATE X .25 I
l
I NETWORKS) .
E
INTERFACES
A: X.25 DTE-toX.25 DTE interface as governed by this International' Standard (DTE/DTE environment)
B: X.25 DTE-to{PSPDN DCE interface as governed bysthis: International Standard and by Recommendation X.25 (DTE/DCE
environment)
C: Private Netwprk-to-PSPDN DCE interface as{governed by this International Standard as modified by this annex and by
Recommendation|X.25 (DTE/DCE environment)
D: Non-X.25 DTE-to-Private Network interface’as governed by other applicable standards
E: X.25 DTE-to-Private Network DCE interface as governed by this International Standard as modified by this annex (DTE/DCE
environment)
F: X.25 interworking unit TWU)'to-PSPDN DCE interface as governed by this International Standard and augmented by ISO/IEC TR
10029, and by Refommendation X.25 (DTE/DCE environment).
G: X.25 DTE-toX25 DTE interface as governed by this International Standard and augmented by ISO/IEC TR 10029 (DTE/DTE
environment).

NOTE — An X.25 DTE may provide concentration or protocol-conversion functions, for example, on behalf of other DTEs.
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Table A.1 — Coding of the Restarting Cause Field in RESTART REQUEST Packets Transmitted
by a PvtN Across the PvtN-DTE/PSPDN-DCE Interface

OCTET 4 BITS:
RESTARTING CAUSE 87654321
Gateway-detected Procedure Error | 1100000 1
Gateway Congestion 1100001
Gateway Operational 1100011

Additiorfal actions for a PvtN pertain to the receipt of certain optional user facilities from a BSPDN, as specified below.

a) APvtN may clear a Virtual Call when the throughput value for either direction of data transmission indicated in
one of the Throughput Class Negotiation facilities (see 13.13) is less thdn‘\the minimum-acceptable value
spgcified by the calling DTE. These minimum-acceptable values, when present, are specified in the Minimum

oughput Class Negotiation Facility (see 14.3).

b) e transit-delay values, as provided in the Transit Delay Selectiop,and Indication Facility (see 13.27) and the
End-to-End Transit Delay Negotiation Facility (see 14.4), refle¢tthe transit delay introduced by the PvtN (see
anpex G of ISO/MIEC 8878). If the total delay then exceeds\the maximum-acceptable transit-delay value, if
spgcified by the calling DTE in the End-to-End Transit Delay Negotiation Facility, then the PvtN may clear the
Virtual Call.

A.2 X.25 DTE operation with private networks

The operation of an X.25 DTE/DCE interface in PSPWDNs (interface E in figure A.1) is governed by this International
Standard and by Recommendation X.25. The operation of an X.25 DTE/DTE interface in PSPvtDNs (interface G in
figure Ajl) is governed by this International Standard. If communication with DTEs reachable through a PSPDN is
also desifed, then several additional factor§ nieed to be considered as specified below.
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Table A.2 — Translation of Restarting Cause Codes in a RESTART INDICATION Packet Received

from a PSPDN
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[Restarting Cause Code | Resulting Cause Code Iransmitted to DTE on PSPVIDN
Received From PSPDN Clearing Cause Code Resetting Cause Code
Octet 4 bits: Octet 4 bits: Octet 4 bits:
§ 7 6 54 3 2 1(8 7 6 5 4 3 2 1|87 6 5 4 3 21
¢ 0000O0OO0O1|iT 1 00O0O0O0O0OT1T|171T00O0O0OO0TT1
¢ 000001 1|7 1T 0O0O0O0O0OT1TT1TITLT1TO0OO0OO0DO0OT1'
Q0 O0O0O0T1T11 Not Applicable 1 1.0 0 0 1 1.1
Q1111111 Not Applicable 1100 0 1_18\1

The subfcription and/or use of certain optional user facilities at interface E or G requires, for the most part, the
subscription and/or use of the same facilities at interface C or F to the PSPDN. Some considerations and

exceptig

ns include the following:

— To support closed user groups (CUGs) involving DTEs both insidé‘and outside the PSPvtDN, the PSPvtDN

mus

subscribe to the appropriate CUG-related facilities (see |(3.14) at its interface to the PSPDN. This

subsgription depends on the CUG-related subscriptions of DTEs in the PSPvtDN. Table A.3 shows, for each
CUG-related subscription that a DTE can make to the “PSPvtDN, the CUG-related subscriptions that a

PSP

tDN can make to the PSPDN to support its DTEs\(i.e., an "X" indicates that the PSPvtDN-to-PSPDN

subsgription in the column can support the DTE-to-RSPvtDN subscription in the row).

— Sub{
Faci|

cription to the Fast Select Acceptance Facility (see 13.17) and/or the Reverse Charging Acceptance
ity (see 13.19) by DTEs on the PSPVtDN requires the PSPvtDN to subscribe to these facilities at the

interfface to the PSPDN to be able to(receive calls requesting the Fast Select Facility (see 13.16) and/or the

Rev
for ¢
COIT

— Any

rse Charging Facility (see 13!18), respectively. However, there may be adverse charging implications
alls presented to the PSPvfDN-' that are destined to DTEs on the PSPvtDN that do not subscribe to the
tsponding Acceptance Faeility.

charging information (see 13.22) for a particular Virtual Call accumulated by the PSPvtDN for

provjision to a DTEmay need to be modified to reflect PSPDN charges, if available.

— For
13.2]

DTEs on~the PSPvtDN, use of the Hunt Group Facility (see 13.24), the Call Redirection Facility (see

DTH

b.1), or the Call Deflection Selection Facility (see 13.25.2.2), resulting in a modification to the called

address requires the PSPvtDN to use the Called Line Address Modified Notification Par‘ility (cpp

13.26) at its interface to the PSPDN with bit 8 of the Modification Reason Code set to 1. This facility is used
in the CALL ACCEPTED or CLEAR REQUEST packet sent by the PSPvtDN to the PSPDN.

— For

DTE’s on a private network which subscribe to the ICRD Prevention Subscription Facility (see

13.25.4.1), the gateway must then at least use the ICRD Status Selection Facility (see 13.25.4.2).
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Table A.3 — PSPvtDN’s CUG-Related Subscription to PSPDN to Support DTEs on PSPvtDN

PSPvtDN’s CUG-Related Subscription
CUG-Related To PSPDN (see Note 1)
Subscriptions
of DTEs on With Without Preferential
PSPvtDN Preferential (see Note 2)
___ (see Note 1) CUG L CUGL CUGLL CUGL | CUGLL CUGL-CUG/—ne
IA OA [JA/OA | 1A CA | IA/CA | CUG
CUG with X X X X X
preferential
(see Note 2)
CUG/TA with X X X
preferential
CUG/OA with X X X X
preferential
CUG/TA/OA with X X
preferential
CUG/IA without X X
preferential
CUG/OA without X X
preferential
CUG/TA/OA without X
preferential
no CUG X X
CUG = Closed User Group 1A =Incoming Aceess  OA = Outgoing Access
NOTES
1 A PSPDN or a PSPvtDN need nof offer all the CUG-related subscriptions shown.
2 Subscription to the CUG Facility-without preferential is not allowed.

A.3 C3ll Redirection,-Call Deflection and Hunt Group operation

Figure A.2 depicts the\@peration of call redirection and call deflection in various configurations of public and private

packet s

witched netweorks. Figure A.3 provides a similiar depiction for the operation of a hunt group. In both figures,

emphasif is given'to the Facility Reason Codes conveyed in call set up and clearing packets.

The foll

wing legend applies to both figures:

CDS — Call Deflection Selection

CLAMN — Called Line Address Modified Notification
CRCDN — Call Redirection or Call Deflection Notification
PSPDN — one or more packet switched public data networks
PVT — packet switched private data network

----- relation between calling DTE and originally called DTE
+ + + - relation between calling DTE and alternate DTE

ISO/IEC 8208 : 1995(E)
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ALTERNATE
DTE
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CALL CONNECTED PACKET A

INCOMING CALL PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

10000000 Deflection M

CALLING ORIGINALLY.
pre| &X——— O A" CALLED
Redirection
or
Deflectio
If Deflection:

ALTERNATE
DTE

/\

CALL CONNECTED PACKET

CLAMN Facility Reason:

0000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

OR

CLEAR REQUEST PACKET

CDS Facility Reason:
11000000 Deflection

=3

INCOMING CALL PACKET

CRCDN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

Jmi
CALLING ORIGINALLY
DTE o —1— O /A~ CALLED
A Redirection
r
Deﬂgction
If Deflection:
CLEAR REQUEST PACKET

CDS Facility Reason:
11000000 Deflection

Figure A.2 (1 of 3) — Call Redirection and Call Deflection operation
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ALTERNATE
EA
CALL CONNECTED PACKET T// INCOMING CALL PACKET
CLAMN Facility Reason: @ CRCDN Facility Reason:
11000001 Redirection - Bus -
11001001 Redirection - Out-of-Order OR 11000001 Redirection - Busy
11001111 Redirection - Systematic 11001001 Redirection - Qut-of-Order
Y |
11000000 Deflection 11001111 Redirection - Systematic
\ \ 11000000 Deflection

CALLING — 1O ----- CA[H-ED

RIGINALLY
DTE A OR

Deflection

Redirection
or
Deflectiop

it Deflection:

CLEAR REQUEST PACKET CLEAR REQUEST PACKET
CDS Facility Reason: CDS Facility Reason:

11000001 Redirection - Busy 11000000 Deflection

11001001 Redirection - Out-of-Order

11001111 Redirection - Systematic
11000000 Deflection

NOTE — Private network deflects call back to PSPDN and(s no longer involved in the call

CALL CONNECTED PACKET ALT%E}_EATE

CLAMN Facility Reason: INCOMING CALL PACKET
1000001 Redirection - Busy CRCDN Facility Reason:

10401001 Redirection - Out-of-Order i

10901111 Redirection - Systematic /V]SSS?%} Egﬂﬂggﬁgﬂ R ngf-o,der
10900000, Deflection . 10001111 Redirection - Systematic

10000000 Deflection

ORIGINALLY
A CALLED
DTE

.“_—‘7
CALLIN @
DTE

A OR

Redirection

or
Deflection

If Deflection:
OALL AN oL AR DENIICOT DANZT
CALLC HVVEP;';ED-P#C‘KE | CCCANMT MCQUTo T P AGCKE T
CLAMN Facility Reason: CDS Facility Reason:
10000001 Redirection - Busy 11000000 Deflection

10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

Figure A.2 (2 of 3) — Call Redirection and Call Deflection operation
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ALTERNATE
DTE

INCOMING CALL PACKET

/\
W CRCDN Facility Reason:

OR m 10000001 Redirection - Busy

10001001 Redirection - Out-of-Order

10001111 Redirection - Systematic
10000000 Deflection

CALL CONNECTED PACKET

CLAMN Fadjity Reason: CALL REQUEST PACKET
10000001 Rpedirection - Busy CRCDN Facility Reason:
10001001 Redirection - Out-of-Order 10000001 Redirection - Busy
10001111 Redirection - Systematic 10001001 Redirection - Out-of-Order
10000000 Deeflection 10001111 Redirection - Systematic
10000000 Deflection
2 opvT
CALLING ORIGINALLY
DTE A ----0 /\ CALLED
Redi:)erction DTE
Deflection If Deflection:

CLEAR REQUEST PACKET

CDS Facility Reason:
11000000 Déflection

ALTERNATE
DTE

CALL CONNECTED PACKET

CLAMN Facility Reason:

00000001 Refdlirection - Busy
00001001 Redlirection - Out-of-Order
00001111 Redlirection - Systematic
11000000 Deflection

INCOMING CALL PACKET

INCOMING CALL PACKET

YA

CRCDN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

CRCDN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of
00001111 Redirection - Systen
11000000 Deflection

Order
atic

CA[I)_%IENG NOTE ORIGINALLY
Redirection CALLED
Deflectio DTE

If Deflection:

CALL CONNECTED PACKET

CLEAR REQUEST PACKET

CLAMN Facility Reason:
00000001 Redirection - Busy

CDS Facility Reason:
11000000 Deflection

00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

NOTE — Two logical channels are used at this interface and the PSPDN remains involved throughout the call

Figure A.2 (3 of 3) — Call Redirection and Call Deflection operation
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CALL CONNECTED PACKET

CLAMN Facility Reason:
00000111 Hunt Group

A—CPVT >
CALLING
DTE OR

I\

CALL CONNECTED PACKET]

CLAMN Facility Reason:
10000111 Hunt Group

I

CALLING
DTE A

CALL.CONNECTED PACKET| CALL ACCEPTED PACKET
CLAMN Facility Reason: CLAMN Facility Reason:
10000111 Hunt Group 10000111 Hunt Group
A
PVT
A (PVT) PSPDN :
o & = e
CALLINGA, Hunt
DTE Group
A

Figure A.3 — Hunt Group operation
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Annex B *
(normative)

PICS Proforma

B.1 Introduction

The supplier of a protocol implementation which is claimed to
conform to ISP/IEC 8208 : 1995 shall complete the following
Protocol Implementation Conformance Statement (PICS)
proforma.

A completed P]CS proforma is the PICS for the implementation in
question. The [PICS is a statement of which capabilities and
options of the|protocol have been implemented. The PICS can
have a number pf uses, including use:

— by the frotocol implementor, as a check-list to reduce the
risk of failuge to conform to the standard through oversight;

— by the sppplier and acquirer — or potential acquirer — of the
implementafion, stated relative to the common basis for
understanding provided by the standard PICS proforma;

— Dby the uper — or potential user — of the implementation, as a
basis for inifially checking the possibility of interworking with
another implementation (note that, while interworking can
never be gugranteed, failure to interwork can often be predicted
from incompatible PICSs);

— by a prqtocol tester, as the basis for selecting appropriate
tests againsli which to assess the claim for conformarice)of the
implementation.

B.2 Abbrqviations and special symbols
B.2.1 Statup symbols

M mandatpry

(0] option:l

O.n optional, but support gf-at least one of the group of options
labelleq by the sanie numeral 7 is required

X prohibifed

B.2.3 Item references

PICS items dealing with related functions are identified| by item
references sharing the same initial letter or letter-pair (in ¢apitals).
There follow two lists of those initials, figst.in the order jn which
the items occur in the PICS proformagand then in alprz‘lbetical
order.

B.2.3.1 In order of occurrence

\% permanent Virtuakg¢ifcuit or Virtual call service
E Environment: DTE/DCE or DTE/DTE; X.25 1993, 1988,
1984 or 1980
Modulo 8-orModulo 128 packet sequence numbeis

N Reference.Number optional user facility

general Packet formatting
packet layer functions independent of logical fhannels
(packets with LC identifier Zero)

S call Setup

SP call Setup Packets

SA call Setup with Alternative addressing

DN D-bit Negotiation

C call Clearing

CP call Clearing Packets

RS ReSetting of logical channels

W error procedures (response to Wrong behaviour)

1 Interrupt transfer

DS Data packet Sending

DR Data packet Receiving

DC Delivery Confirmation

M
R
L Linklayer interactions
P
Z

Y cause and diagnostic code values (whY resdts, etc.,
initiated)
(0] Observability of transient states

B X.25 interworking: Backward compatibility
N X.25 Network differences from ISO/IEC 8208

pred: conditipnal-iteni symbol, including predicate FS Facilities Sent during call setup and clearing
identifigation®see B.3.4 FR Facilities Received during call setup and clearing
il logical uf_gatinn :lpp“Fd to a conditional item's Prpriir‘qrp GS reGistration facilities Sent

B.2.2 General abbreviations

LC logical channel

N/A  not applicable

PICS Protocol Implementation Conformance Statement
PVC Permanent Virtual Circuit

*) Copyright release for PICS proformas

GR reGistration facilities Received

\% parameter Values and ranges
T Timers

R Retransmission counts

LC Logical Channel ranges

A Additional information (see B.3.1)
X eXception information (see B.3.1)

Users of this International Standard may freely reproduce the PICS proforma in this annex so that it can be used for the intended purpose and may further

publish the completed PICS.
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B.2.3.2 In alphabetical order

A Additional information

B X.25 interworking: Backwards compatibility
C call Clearing

CP call Clearing Packets

DC  Delivery Confirmation

DN  D-bit Negotiation

DR  Data packet Receiving

DS Data packet Sending

E Environment: DTE/DCE or DTE/DTE; X.25 1993, 1988,
1984-0¢ 1980

ISO/IEC 8208:1995 (E)

A supplier may also provide, or can be required to provide, further
information, categorized as either Additional Information or
Exception Information. When present, each kind of further
information is to be provided in a further subclause of items
labelled Ai or Xi respectively for cross-referencing purposes,
where i is any unambiguous identification for the item (e.g.,
simply a numeral): there are no other restrictions on its format and

presentation.

A completed PICS proforma,
Information and Exception Information, is

Implementation-Conformance-Statement-for-the-imj
L4

FR acilities Received during call setup and clearing
FS acilities Sent during call setup and clearing

GR Gistration facilities Received

GS Gistration facilities Sent

Interrupt transfer

ink layer interactions

ogical Channel ranges

odulo 8 or Modulo 128 packet sequence numbers
.25 Network differences from ISO/IEC 8208
bservability of transient states

eneral Packet formatting

etransmission counts

eference Number optional user facility
eSetting of logical channels

all Setup

all Setup with Alternative addressing

ermanent Virtual circuit or Virtual call service

arameter Values and ranges

rror procedures (response to Wrong behaviour)

ception information

ause and diagnostic code values (whY resets, etc.,
ihitiated)

facket layer functions independent of logical (chinnels
packets with LC identifier Zero)

N <N€§<HC_@§W§§W'UOZZF)F"‘

B.3 Ipstructions for completing the PICS
proforma
B.3.1 |[General structure of the-PICS proforma

The first| part of the PICS proforma’- Identification, B.4 - is to be
completgd as indicated with-the)information necessary to identify
fully both the supplier andythe/implementation.

The mdin part of\the PICS proforma is a fixed-format
questionpaire divided” into six major subclauses; these can be
divided |into, further subclauses each containing a group of
individull Jifems. Answers to the questionnaire items are to be
provided in_the rightmost column, either by simply marking an

question.

NOTE — Where an implementation is capable of bei
more than one way according, for examplesto the itemg

including any Additional

the Protocol
plementation in

hg configured in
in B.S, a single

PICS may be able to describe all such™~configurations. However, the

supplier has the choice of providing miote than one PIC
some subset of the implementation's configuration capabi
makes for easier and clearer presefitation of the informatiq

B.3.2 Additional Information

S, each covering
ities, in case that
n.

Items of Additional”Information allow a supplier to provide

further information intended to assist the interp
PICS. It is not intended or expected that a large
supplied, and\a PICS can be considered comple
such information. Examples might be an outline
which, a“(single) implementation can be set up ¢
variety of environments and configurations; or a b
based perhaps upon specific application needs — fg
of features which, although optional, are nonethe
present in implementations of the X.25 packet layer

References to items of Additional Information nf
next to any answer in the questionnaire, and may

items of Exception Information.

B.3.3 Exception Information

retation of the
uantity will be
e without any
of the ways in
o operate in a
rief rationale —
r the exclusion
less commonly
protocol.

pay be entered
be included in

It may occasionally happen that a supplier will wit\nto answer an

item with mandatory or prohibited status (after
have been applied) in a way that conflicts with
requirement. No pre-printed answer will be found
column for this: instead, the supplier shall wri
answer into the Support column, together with an
an item of Exception Information, and shal
appropriate rationale in the Exception item itself.

An implementation for which an Exception item is
way does not conform to ISO/IEC 8208 : 1995.

NOTE — A possible reason for the situation described
defect in this International Standard has been reported,
which is expected to change the requirement ng

y conditions
the indicated
in the Support
e the missing
Xi reference to
provide the

required in this

above is that a
a correction for

t met by the

answer to indicate a restricted choice (usually Yes or No), or by
entering a value or a set or range of values. Note that there are
some items where two or more choices from a set of possible
answers can apply: all relevant choices are to be marked.

Each item is identified by an item reference in the first column;
the second column contains the question to be answered; the third
column contains the reference or references to the material that
specifies the item in the main body of ISO/IEC 8208 : 1995. The
remaining columns record the status of the item — whether support
is mandatory, optional, prohibited or conditional — and provide the
space for the answers: see also B.3.4 below. (Status is sometimes
indicated by other means than a separate Status column: for
example, where the same status applies to a whole group of items,
asin B.8.1.)

implementation.

B.3.4 Conditional status

B.3.4.1 Conditional items

The PICS proforma contains a number of conditional items. These
are items for which the status — mandatory, optional or prohibited
— that applies is dependent upon whether or not certain other items
are supported.

In many cases, whether or not the item applies at all is conditional
in this way, as well as the status when the item does apply.
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Where a group of items is subject to the same condition for
applicability, a separate preliminary question about the condition
appears at the head of the group, with an instruction to skip to a
later point in the questionnaire if the "Not Applicable” answer is
selected. Otherwise, individual conditional items are indicated by
one or more conditional symbols (on separate lines) in the Status
column.

A conditional symbol is of the form "pred: S" where pred is a
predicate as described in B.3.4.2 below, and S is one of the status

© ISO/IEC

symbols M, O, ¢-nor X-

If the value of the predicate in any line of a conditional item is
true (see B.3.4.3), the conditional item is applicable, and its status
is that indicated| by the status symbol following the predicate: the
answer column [s to be marked in the usual way. If the value of a

predicate is fa
marked in the 14
item should be
other than N/A.

B.3.4.2 Pred
A predicate is 0
a) an item-]

value of the |
and is false o

e, the Not Applicable (N/A) answer is to be
levant line. (Each line in a multi-line conditional
marked: at most one line will require an answer

icates
e of the following:
reference for an item in the PICS proforma: the

redicate is true if the item is marked as supported,
therwise; or

b) a predicqte name, for a predicate defined elsewhere in the

PICS profor

c) the logi
reference or
the value of
is false, and

The definition
constructed by
using the boole
in the usual w

ha: see below; or

al negation symbol "-" prefixed to an item-
bredicate name: the value of the predicate is true if

the predicate obtained by omitting the "=" symbol
ice versa.

for a predicate name is a boolean eXpression
ombining simple predicates, as at (a) or'(b) above,
n operators AND, OR and NOT, and\parentheses,
hy. The value of such a predicite)is true if the

boolean expresdion evaluates to true when the(item-references are

interpreted as af

(a) above.

Each item whdse reference is used-una predicate or predicate

definition is ind

cated by an asterisk in-the Item column.
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B.4 Identification

B.4.1

Implementation identification

ISO/IEC 8208:1995 (E)

Supplier

Contact point for queries about the PICS

Implempntation Name(s) and Version(s)

identifi

Other ifformation necessary for full

¢ation — e.g., name(s) and

version(s) of machines and /or operating
systems; system names

NOTES

1 Only

identjfication.

2 The

B.4.2

Protocol summary

Identifigation of protocol specification

ISO/IEC 8208 : 1995

the first three items are required for all implementations; othef/information may be completed as appropriate in meeting the req

erms Name and Version should be interpreted appropriatély to correspond with a supplier's terminology (e.g., Type, Series, Model).

uirement for full

Identififation of amendinents and corrigenda to this

ISO/IEC 8208 : 1995/

Have any Exception items been required (see B.3.3)?

(The answer Yes means that the implementation does not conform to ISO/IEC 8208

PICS pfoforma which have been completed as part of
this PIQS Amd. Corr.
Amd. Corr.
A Corr-
Amd. Corr.
No (J Yes (J

Date of Statement
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B.5 General DTE Characteristics

Item Protocol Feature References Status Support
Service sunnaortad
Service supported
*Vs | — Virtual Call 0.1 Yes( No(J
*Vp — Permanent Virtual Circuit 0.1 Yes(] No(J
What environments are supported? 3,32
Ec/3 | — DFE/DCE(993) o2 Yestd No(J
*Ec/8 | — PTE/DCE (1988) 02 Yes(J NoJ
*Ec/4 | — DTE/DCE (1984) 0.2 Yes[ ] No(J)
Et/t — DPTE/DTE in fixed role as DTE 02 Yes(] No(J
Et/c | — PTE/DTE in fixed role as DCE Vs: 0.2 NALY  Yes( No (]
Et/d — DTE/DTE with dynamic role selection 4.5 Vs: 0.2 N/A D Yes(] No (]
Whit packet sequence numbering is supported?
*M8 | — Modulo 8 132, 12.1.1, table 3 0.3 Yes(J NoJ
*M128 | — Modulo 128 (extended) 13.2,12.1.1, table 3 0.3 Yes (] NoJJ
Is the Reference Number optional user facility supported, for | 13.29, 13.29.1, 13.29.2,
the alternative Logical Channel Identifier assignment 13.29.3, 13.29.4,
mechanism: figure 31,
RNa — {tvithout reversion to use of logical channel ranges? 13.29.2.1 Et: O Nnald  Yes( No[J
-Et: X InaO No(D
RNb — vith possible reversion of operating mode to use logical 13.29:2:1 Et: O NnvaOd  Yes(OD No (]
1 s?
channel ranges -Et: X NnaO No(J

Predicate definitigns and usage:

Et = Et/t QR Et/c OR Ev/d is used in item$.RNa, RNb, Z2s, Z4r, DS6, DS7b
Ec = Ec/3|OR Ec/8 OR Ec/4 OR Ec/0 is used in items Y2b, Y4b, Y6b, GS3id, GS3ig, GS4ic
RN = RNa|OR RNb is usedhn items CP2e (predicate Clrn), CP4e (predicate C2rnci), FS14, FR14

Vs is used in itgms Et/c, Et/d, 02, O3, LC8:; and.in'B%.4, B.6.6, B.7.1,B.7.2, B.8.1,B.9.1.1,B.9.1.2, B.9.2.1,B.9.2.2, B.10.1, B.10.2
Vp is used in itgm LC7; and in B.6.6, B.10.2

Ec/8 is used in B.7.2.3

Ec/4 is used in B.7.2.2,B.7.2.3

Ec/0is used in B.7.2.1,B.7.2.2,B.7.2.3

M8 and M128 dre used in items V25, V2r, V10s, V10r, V15s, V15r

B.6 Procedures, packet types and packet formats

B.6.1 Data lLink layer interactions

Item Protocol Feature References Status Support

Is restarting of the packet layer initiated:

Lla — on completion of Data Link layer initialization? 3.10 M Yes()
L1b — on recovery from failure of the Data Link layer? 10 M Yes(]
*12 Can packets consisting of a non-integral number of octets be 12.1 (0] Yes (] NoJ

received from the Data Link layer?

Predicate usage: L2 is used in item Pl
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