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Foreword

ISO/IEC 8208:1995(E)

ISO (the International Organization for Standardization) and IEC (the Inter-

development of International Standards through techmcal com
by the respective organization to deal with particular fields-of
ISO and IEC technical committees collaborate in fields of mut

international organizations, governmental and non{government

ISO and IEC, also take part in the work.

national Electrotechmcal Commlssmn) form the spemallzed system for worldwide
ndardization—National-bodies-tha ; g participate in the

ittees established
technical activity.
hal interest. Other
hl, in liaison with

In the field of information technology, ISO and IEC have established a joint

technical committee, ISO/IEC JTC 1. Draft'International Standa

joint technical committee are circulafedto national bodies for v

as an International Standard requires approval by at least 75
bodies casting a vote.

International Standard ISO/IEC 8208 was prepared by Joint Teo

ISO/IECJTC 1, Information technology, Subcommittee SC
cations and information exchange between systems.

This third edition cancels and replaces the second edition (ISC
which has-been technically revised. It also incorporates am

amendment 3:1991 and technical corrigendum 1:1992.

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

ds adopted by the
oting. Publication
Vo of the national

hnical Committee
6, Telecommuni-

/IEC 8208:1990),
endment 1:1990,

hdard. Annexes C
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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 International Standard specifies the procedures, formats and
facilities at the Packet Layer for Data Terminal Equipment
(DTE) operatipg in conformance with ITU-T Recommendation
X.25. Both Virtual Call and Permanent Virtual Circuit modes of
operation are dovered.

The Packet Lgyer protocol specified herein can be used in both
Open Systems|Interconnection (OSI) and non-OSI environments.
When used within the context of OSI, the Packet Layer protocol
is encompass¢d in the Network Layer of the OSI Reference
Model, ITU-T|Rec. X.200 | ISOEC 7498-1.

This Internatignal Standard covers DTE operation at the Packet
Layer when [|accessing a public or private packet-switched
network conforming to ITU-T Recommendation X.25 by means

ing to this International Standard to communicate
ithout an intervening packet-switched network)

public data nefworks and that may also offer an X.25 interface to
a DTE (see anhex A).

To evaluate donformance of a_particular implementation, it is
necessary to Have a statemerit-of which capabilities and options
have been implemented, ~Sich a statement is called a Protocol
Implementatiqn Conformance Statement (PICS), as defined in
ITU-T Rec. X.2901 ISONEC 9646-1. Annex B provides the

PICS proformp ifi.accordance with the relevant guidance given in
ITU-T Rec. X296 ISOAEC 9646.7

scope. This International Standard contains| the specifications
that ITU-T Recommendation X.25 places on DTEs. In addition,
this International Standard contains added| specifications to
facilitate interworking between) DTEs and to |cover direct DTE-
to-DTE operation. This broader scope has t¢ be recognized in
the application of this International Standard.

2 Normative references

The following~'standards and recomm¢ndations contain
provisions (which, through reference in thiis text, constitute
provisions of this International Standard.| At the time of
publication, the editions indicated were valid| All standards and
recommendations are subject to revision] and parties to
agreements based on this International Standfrd are encouraged
to investigate the possibility of applying the most recent editions
of the standards and recommendations listed Below. Members of
IEC and ISO maintain registers of currently|valid International
Standards. The Telecommunication Standardization Bureau of
the TTU maintains a register of curregtly valid ITU-T
Recommendations.

2.1 Identical Recommendations | Interpational
Standards

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

CCITT Recommendation X.213 (1992) | ISQAEC 8348 : 1993,
Information technology — Open Systems ({nterconnection —
Network Service Definition

ITU-T Recommendation X.273 (1994) | ISOJIEC 11577 : 1995,
Information technology — Open Systems |Interconnection —

The first edition of this International Standard was based on the
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

Network laver security protocol
1

CCITT Recommendation X.612 (1992) | ISO/MEC 9574 : 1992,
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/IEC 8886 :1992,  Information  technology  —

© 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

ITU-T Recommendation X.96 (1993), Call progress signals in

puh”n data-nebworks.

Telecommunicatiops and  information exchange between
systems — Data|link service definition for Open Systems
Interconnection

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

ISOMMEC 887811992, Information  technology  —
Telecommunicatiops and information exchange between
systems — Use off X.25 to provide the OSI Connection-mode
Network Service

- ITU-T Recommepdation X.290 (1995), OSI conformance
testing  methoddlogy and  framework for protocol
Recommendations|for ITU-T applications — General concepts

ISO/IEC 9646-1 11995, Information technology — Open
Systems Interconngection — Conformance testing methodology
and framework —|Part 1: General concepts

ITU-T Recommendation X.296 (1995), OSI conformance
testing  methoddlogy and  framework for  protocol
Recommendations| for ITU-T applications — Implementation
Conformance Statgments

ISO/TEC 9646-7 11995, Information technology. ~ Open
Systems Interconrection — Conformance testing methodology
and framework - Part 7: Implementation Conformance
Statements

2.3 Additional references

CCITT Recommendation D.12 (1988); Measurement unit for
charging by volumgq in the international packet-switched data
communication service

ITU-T Recommenflation (X.2 (1993), International data

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

CCITT Recommendation X.244 (1988); * Procedyre for the
exchange of protocol identification) during Virtual call
establishment on packet switched public data networks

CCITT Recommendation X.6101992), Provision and support of
the OSI connection-mode network service

ISO/IEC 7776 : 1994, Information techrplogy —
Telecommunications and information exchange betyeen systems
— High-level data link control procedures — Desctliption of the
X.25 LAPB-compatible DTE data link procedures

ISO/IEC"8881 : 1989, Information processing syst¢ms — Data
communications — Use of the X.25 packet level profocol in local
area-networks

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

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

ISOIEC TR 13532:—D,  Information technology ——
Telecommunications and information exchange between systems
— 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 vigwpoint of a

transmission servicels and-optional user facilities in public data DTE, the Packet Layer, which governs the transfer of packets at a
networks and ISDNSF—D:I:EBGE-E—B:FE‘B?E—H&EE&C&ZLQ&MW - iting side, the

ITU-T Recommendation X.25 (1993), Interface between data
terminal equipment (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.

Packet Layer in a sending DTE performs the basic function of
packetizing messages delivered by a higher layer entity in the
same DTE before giving the information 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
interface (clauses 4 through 11). Clause 5 applies to the
setup and clearing procedures for Virtual Call service,

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;

d) interrupt transfer — the ability to send and receive a

whildThe other clauses apply to both Virtual Call service
and Hermanent Virtual Circuit service;

c) pack¢t formats (clause 12);

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

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

f) codirlg 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) confgrmance requirements (clause 21);

j) applifations of this International Standard to private
netwprks that connect to a packet-switched public data
netwprk 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 International “Standard, a
number of copventions have been adopted in the presentation of
the text:

a) the es of states and packets,are.in full capitals;

b) the james of the optional/user facilities, packet fields,
caus¢s and diagnostics ate in initial capitals;

c) italidized text is used to denote differences between
Virtyal Call and-Permanent Virtual Circuit service and

one [interface type are not italicized; the appropriate
envi } oted-at-the beginning of the clauseor

subclause);

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;

small amount of informafion independent of the data
stream;

e) error control — the ability to\detect Hacket Layer errors;

f) reset and restart -—\ the ability to reinitialize
communication paths|in the event|that Packet Layer
errors are encountered.

A number of design pfinciples were used inl the formulation of
the Packet Layer\\procedures for DTEs| specified in this
International Standard:

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

b)/ minimize the differences between| operating with a
packet-switched network and operpting directly with
another DTE;

c) provide, where possible, the opporfunity for recovery
from an error condition without incufring data loss at the
Packet Layer;

d) align the services provided by the P4cket Layer with the
Network Layer services defined for Open Systems
Interconnection; and

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

3.1 Compatibility with versions of Redgommendation
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 Subscriptiop Facility along with
associated addressing procedures and formats, intfoduced into the 1988
version and further elaborated in the 1993 versiop of Recommendation
X.25, is not included in this International Standard since the ITU-T has
continued its designation for further study.

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 also be

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);

Jor 1988 operation, these facilities were not defined;

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
— Called Address Extension (see 15.3.2.2);

s . . ‘or 1984 operation, ] addresses
expanded CWWWMW—’T—L‘JMMMW

Sacilities
— Throughput Class Negotiation facilities (see 13.13),

and

— Call Rddirection and Call Deflection
Jacilities|(see 13.25);

related

Jor 1988 operation, the Extended Throughput Class
Negotiation | Facility and the Inter-network Call
Redirection |and Deflection (ICRD) control facilities
were not defined;

coding of the following CCITT-specified DTE facilities
(renamed "INU-T specified DTE facilities” in the 1993
version of Rgcommendation X.25) were modified

— Minimum Class

153.2.3)}

Throughput Negotiation (see

Jor 1988 opédration, only the basic format existed; and

the throughplut classes of 128 000 bit/s and 192 000 bit/s
(in the basjc format) and throughput classes from
256 000 bit/q up to, and including, 2 048 000 bit/s (in(the
extended fdrmat); for 1988 operation, the. largest
throughput cllass is 64 000 bit/s.

noted that the term "RPOA" meaning

Recognized Private Qperating Agency used ir\1988 and earlier
versions of Recommg¢ndation X.25 has beenreplaced by the term
"ROA" meaning Rdcognized Operating Agency in the 1993
version of Recommendation X.25.

3.1.2 Limitations for compatibility-with X.25-1984

For DTEs needing tq operate-with the 1984 (Red Book) version
of Recommendation X.25,(the following 1988 capabilities are not
used in addition to thpse'Cited in 3.1.1:

a)

d)

3.1.3 Limitations for compatibility with X.25-198(

is permitted; and

the throughput class of 64 000 bit/s;for"1984 operation
the largest throughput class is 48 000bit/s.

For DTEs needing to operate .with’ the 1980 (Ydllow Book)

version of Recommendation\_X.25,

the follopving 1984

capabilities are not used in addition to those cited in 3.1.2:

a)

b)

<)

d)

e)

maximum User.Data Field lengths in DATA packets of
2 048 and 4 096 octets (see 6.2); for 1980 operation, the
largest maximum User Data Field length| allowed is
1 024octets;

Facility Fields in CALL REQUEST, INCOMING CALL,
CALL ACCEPTED, and CALL CONNECTED packets
with a length from 64 to 109 octets (see ]2.2.3.1 and
12.2.4.1); for 1980 operation, this field is ljmited to 63
octets and bit 7 of the Facility Length Field|shall be set
fo 0;

cause codes with bit 8 set to one |in CLEAR
REQUEST/INDICATION, RESET
REQUEST/INDICATION, and RESTART
REQUEST/INDICATION packets (see | 12.2.5.1.1,

12.5.1.1, and 12.6.1.1, respectively); for 1980 operation,
this bit shall be set to zero;

nonzero Address Length and Facility Length Fields in
CLEAR REQUEST and CLEAR INDICATION packets
(see 12.2.5.2); for 1980 operation, these length fields
shall indicate zero octets and may only be present when
the packet contains a Clear User Data Field

the extended format for CLEAR CONKIRMATION

packets (see 12.2.6.2); for 1980 operatidn, only the
hﬂ\‘i(‘fnrgn_at_mm: be used;

expanded capabilities for the following optional user

Jacilities

— Network User Ildentification (NUI) related facilities
(see 13.21),

— 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;

g)

Interrupt User Data Fields in INTERRUPT packets
containing from two to 32 octets (see 12.3.2); for 1980
operation, this field shall contain exactly one octet;

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)

i)

— 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:

— Closed User Groups (CUG): subscription to the
Closed User Group With Qutgoing and/o

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:

— DTE-to-DTE operation over a leased line (data
network, ISDN or telephone network),

Access Facilities without a preferential CUG (see
13.14.2 and 13.14.3, respectively), use of the
dxtended format of the CUG Selection Facility for
ipdicating membership in more than 100 CUGs (see
3.14.6), and the use of the Closed User Group With
Qutgoing Access (CUG/OA) Selection Facility (see
3.14.7); for 1980 operation, all CUG subscriptions
all specify a preferential CUG, only the basic
brmat of the CUG Selection Facility is allowed for
ipdicating membership in 100 or less CUGs, and the
CUG/OA Selection Facility cannot be used,

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

RPOA Selection (see 13.23): use of ‘the) extended
brmat of the RPOA Selection Facility-to select one
dr 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
IDTE wishing to select an"RPOA can only do so in a
GFALL REQUEST packet-and can only use the basic
brmat of the RPOA-Selection Facility to select a
ingle RPOA; and

the CCITT-specified DTE facilities and the associated
Jacility marker*(see clause 14 and 15.1, respectively);
Jor 980, operation, these facilities and the marker
i be’used.

— DTE-to-DTE operation over, |a circuit-switched
connection (circuit-switched'\dafa network, circuit-
switched capability of jani”ISDN, or the switched
telephone network).C2Additional considerations are
given in 3.4,

— DTE-to-DTE. operation over a lJocal 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 annex 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 protocol described
herein is independent of whether the DTE is tonnected to a DCE
(e.g., X.25 network environment) or directly to another DTE.
However, there are certain procedures within Recommendation
X.25 that are not mandatory of a DTE but are required in a
DTE/DTE environment. To minimize the nymber of differences
that arise when considering whether connecti¢n is to a DCE or to
another DTE, the following procedures are always required of a

DTE:
a)

b)

the Address Length Fields and the Fcility 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 RE§TART REQUEST,
CLEAR REQUEST, and RESET REQUEST packets
shall be supplied even if it indicafes "No Additional
Information” (that is, although spedific diagnostics are
defined for particular error situation)s, a DTE may use
more general codes as discussed in npte 1 of table 25);

3.2 Environments

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)

a DATA packet whose User Data Field is less than the
maximum allowed and which has its D-bit set to 0 and
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
determine which DTE acts as a DCE and which DTE
maintains its role as a DTE with respect to the above

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
called DTE is satisfied with the values in the
INCOMING CALL packet and, thus, has not included a

items. (Thq procedures in 4.5 may be used in the
general cas¢ of a DTE/DXE interface via a dedicated
path or a ciycuit-switched connection. Alternatively, if a
DTE is to operate only in a DTE/DCE environment or a
DTE/DTE 4nvironment where, by administration, the
roles can be|predetermined and fixed, then the DTE may
be initializeq to act appropriately.)

A DTE shall be able to accept a RESTART
INDICATIQN packet with a Restarting Cause Field of
"DTE Origihated," an event which does not occur in a
DTE/DCE epvironment.

A DTE shquld not receive a RESTART, CLEAR, or
RESET INDICATION packet with a Cause Field other
than "DTE [Originated" (although this may occur in a
DTE/DCE [environment). Therefore, the DTE may
either handle such a packet as it does in a DTE/DCE
environmenq (i.e., process the packet normally) or treat it
as an error (DTE/DTE environment only).

A DTE maly transmit a DIAGNOSTIC packet in the
appropriate | circumstances (see 11.1) only if it can
suppress its generation when connected to a network,

A DTE may| ignore or treat as an error the receipt of

Sacility codes that do not apply to a'DTE/DTE
environmenj.

Use of the gptional On-line Facility Registration Facility
(see 13.1) [requires agreement for\each direction of
registration{procedure initiation= Fhat is, for a given
direction off registration-procedure initiation, agreement
to use this fpcility permits-the'initiating DTE to transmit
REGISTRATION REQUEST packets and requires the
responding [DTE to-process received REGISTRATION
REQUEST |packets;* (In a DTE/DCE environment, a
DTE will fot feceive a REGISTRATION REQUEST

Jactitty mmrcmﬂwket. (In a
DTE/DCE environment, these facility-indjcations are

always present if the DTE has subscribed to these
facilities.)

3.4 Operation over circuit-switched connectipns

When communications between. aDTE and DXE involves a

circuit-switched connection (e.g.,.through a circuit-s

vitched data

network, circuit-switched capability of an Integratled Services

Digital Network, or through the switched telephone network),
identification procedurés may be required. Such | procedures,
including those ‘at the Packet Layer, are |defined in

Recommendation X.32.

Most comnunications over a circuit-switched comnection are

between DTEs and DXEs that have been arranged, b

y some prior

administrative procedure, to be compatible. Agreement must be
reached, for example, as to what logical channels Will be used,

the” window sizes to be used, and a number of
pertaining to Packet Layer operation. In some cases|
may be desirable to allow for random communicati

other items
| however, it
ns, where a

DTE accesses a DXE via a circuit-switched connedtion without
prior agreement (for example, an electronic mail-order service).
To allow for this, the following subset of the Packet Layer

procedures will be used:

packet.)

Use of the optional Packet Retransmission Facility (see
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.)

a) the interface shall consist of a single twoiway Virtual
Call logical channel using Logical Channel Ydentifier 1;

b) the procedures described in 4.5 are required

c) the default values for all applicable parameters listed in
clause 18 shall apply; parameters T24, T25, T27, T28,
R25, R27, and R28 and the procedures i 11.2, 11.3,
13.1, and 13.4 do not apply;

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

e) no optional user facilities shall be allowed.

Extensions beyond this basic set of procedures and capabilities
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

The protocol described here is independent of any external
considerations. However, the initiation of certain Packet Layer
protocol procg ts—dt i ;
Likewise, the|occurrence of certain Packet Layer protocol events
are to be reported appropriately. These external interactions
include:

a) requgsting, of the Data Link Layer, transmission of
outgging packets;

b) receiyving, from the Data Link Layer, incoming packets;

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

— imitialize the Packet Layer (see 4.1),
— oyiginate a Virtual Call (see 5.2.1),
— agcept a Virtual Call (see 5.2.3),

— terminate a Virtual Call (see 5.5.1),

— tfansfer data and interrupt information (see clause 6),
d

— reinitialize a logical channel (see 8.1).

It iy required that sufficient information be made
availpble to the protocol to allow it to execute(these
proc¢dures. Note that, in certain circumstances, the
Packgt Layer protocol can, on its own accord, terminate
a Virgual Call or reinitialize a logical chanhel; and

d) repofting to a higher layer entity-'the occurrence of
certajn Packet Layer protocol events-including:

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

— rpceipt of an incoming _request to set up a Virtual
dall (see 5.2.2),

— termination of.a Virtual Call (see 5.5.2),

— rceipt of dafa‘and interrupt information (see clause
q), and

— rginitialization of a logical channel (see 8.2).

A]()ng_\yifh the eignal of their occurrence, the Packet

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
previously agreed-upon Logical Channel Identifiers. For each
Permanent Virtual Circuit, a Logical Channel Identifier is

assigned in agreement with the DXE. (Logicdl Channel Identifier
0 shall not be assigned to a Virtual Call. or'q Permanent Virtual

Circuit.)

A DTE’s use of logical channels is) agreed upon for a period of
time with the DXE. Figure 1 |shows the strycture for assigning

logical channels used for Virtual Calls and
Circuits.

Permanent Virtual

3.7.2 Alternative-mechanism for Logical Channel Identifier

assignment

This alternative mechanism for Logical

Channel Identifier

assignment-only applies in a DTE/DTE envirdnment.

An <alternative mechanism for Logical

Channel Identifier

assignment, which may be used in DTE/DTE environment only,
is* 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 Logicall Channel Identifier
value in the range 1 to 4 095, but only a limit¢d number of values

- as determined by the DTE - need be assigne
to Permanent Virtual Circuits and to Virtual
in the process of being established.

NOTES

1 Under the normal mechanism for Logical Channel I
assigned logical channel number of a Virtual Call or a Pes
the same in both directions of transmission at an i
alternative mechanism for Logical Channel Identifier assi;
or a Permanent Circuit can assign a different numbg
transmission at an interface.

2 The alternative mechanism, by allowing a DTE to ch
identifier values that can appear in received packets, can
logical channels where a DTE can be involved in sim
multiple DTE/DTE interfaces, a situation typical in LA

figure 2, DTE Z in its communication with DTEs A and B}.

See also:

d at any given time
Calls established or

flentifier assignment, the
manent Virtual Circuit is
hterface. However, the
nment for a Virtual Call
r for each direction of

pose the logical channel
lase the task of managing
hitaneous operation over
IN environment (e.g., in

Layer also provides to the higher layer entity any data
associated with these events. In addition, the Packet
Layer may also signal the status of the items listed in (c)
above.

— Optional User Facility for Reference

umber (13.29).

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 singl

e 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 11 1o | 1o 1 s
tC tC tC
0 1 LIC HIC LTC HTC LOC HOC 4095
Logical Channel Identifier
LIC: Lowest Incoming Channel ~ LTC: Lowest Two-way Channel ~ LOC: Lowest Quitgoing Channgl
HIC: Highest Incoming Channel ~ HTC: Highest Two-way Channel ~ HOC: Highest Outgoing Channel

Logical channels 1 t
Logical channels LI(
Logical channels LT]
Logical channels LQ
Logical channels HI

NOTES

1 The reference to thg
made up of bits 4 thro
octet 1 followed by bit

prough LIC-1: range of logical channels which may be assigned to Permanent Virtual Circuits

C through HIC: range of logical channels which are assigned as one-way inComing for Virtual Calls
C through HTC: range of logical channels which are assigned as two-way for Virtual Calls

C through HOC: range of logical channels which are assigned as one-way outgoing for Virtual Calls
C+1 through LTC-1, HTC+1 through LOC-1, and HOC+1 to 4095/are non-assigned logical channels

Logical Channel Identifiers is made according to a set of contiguous numbers from O (lowest) to 4 095 (highest) us
igh 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
positions 8 through 1 of octet 2, where bit 1 of octet 2 is the low-order bit.

ng the 12 bits
# through 1 of

2 Logical Channel Idqntifier O shall not be assigned to a Virtual Call or Pefmanent Virtual Circuit.

3 Alllogical channel

oundaries are agreed upon with the DXE for a-period of time.

4 In a DTE/DTE envifonment, one DTE views the range of Logical Channel Identifiers as presented here, whereas the other DTE views it 4s a DCE (e.g.,

the latter DTE views the range from LIC to HIC as one-way oufgoing). This determination is discussed in 4.5.

5 In order to avoid ffequent rearrangement of logical éhannels, not all logical channels within the range for Permanent Virtual Circuits gre necessarily

assigned.

logical channels, logi

I channel 1 is available'for LTC. In the absence of Permanent Virtual Circuits, one-way incoming logical channels|

and two-way

6 In the absence of P%manent Virtual Circuits, logical channel 1 is available for LIC. In the absence of Permanent Virtual Circuits and one{way incoming

logical channels, logicdl channel 1 is available.for LOC.

7 The search algorithfn of a DCE, ora DTE playing the role of a DCE in a DTE/DTE environment, for a logical channel for a new incoming]call will be to

use the lowest numberdd logical channé] in the READY state (p1) in the range of LIC to HIC and LTC to HTC.

8 In order to minimizp the risk.of.call collision, the DTE search algorithm starts with the highest numbered logical channel in the READY sfate (p1) in the

two-way logical channgl or ofie-Way outgoing logical channel ranges.

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

F. ] l . l GI lli l.ﬁ A . "

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
layer entity processing CLEAR REQUEST X
CLEAR INDICATION X
CLEAR CONFIRMATION X
Data 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
Controll 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 INDICATION X X
DTE and a DXE RESTART CONFIRMATION X X
Diagnéstic Pass error diagnostics DIAGNOSTIC X X
to aDTE
Registration Perform registration REGISTRATION REQUEST X X
procedure REGISTRATION CONFIRMATION X X
*VC H Virtual Call
PVC 5 Permanent Virtual Circuit
procedure for the ]Tl:a Link Layer shall ‘be)completed (e.g., in DXE RESTART INDICATION (13) states. When ¢ntering state
terms of the OSI copnection-mode Data Link Service, this is the rl, each Virtual Call logical channel is in the REA}Y state (pl),
establishment of a IPata Link connection). Then the DTE shall whereas each Permanent Virtual Circuit logical chapnel is in the
initiate the restart procedure. FLOW CONTROL READY state (d1) (note that thgse states are
See also: contained within the PACKET LAYER READY state (r1)).
Table 32 specifies the actions taken by the DTE on the receipt of
— Restart procedures (clause 4). packets from the DXE as applied to the restart proceflure.

4 Procedures for restart

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

4.1 Originating a restart request

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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DTE A’ RESTARTS THE
INTERFACE BY SENDING DTE/DTE OPERATION
A RESTART REQUEST RESTART . | RESTART
REQUEST | | INDICATION
A - - B
| |
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! 1 DTE 'B’ ACKNOWLEDGES
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RESTART ! | S ESTART RESTART CONFIRMATION
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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);

— Restart Request Retransmission Count (R20) (table 27);

© 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).

4.4 Restart confirmation

— Receiving a rpstart indication (4.2);
— Restart collisfon (4.3);
— Restart confirmation (4.4):

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

4.2 Receiving a r¢start indication

Upon receipt of a RESTART INDICATION packet by a DTE,
the interface for each logical channel is in the DXE RESTART
INDICATION statd (r3). In this state, a DTE considers
subsequent receipt of any packet, other than another RESTART
INDICATION,  REGISTRATION  REQUEST (DTE/DTE
environment only), IREGISTRATION CONFIRMATION, and
DIAGNOSTIC packgts as an error. It discards any such packet
and transmits a RESTART REQUEST packet with a cause
indicating "DTE Orjginated" and the diagnostic "Packet Type
Invalid For State r3."

The RESTART INDJCATION packet specifies the reason for the
restart. The restartinig cause code, as well as the diagnostic code
and an indication that a restarting procedure has taken pldce,’is
passed to a higher layer entity.

NOTE — In a DTEIDTE environment, the RESTART INDICATION
packet received by a DYE is the same as the RESTART REQUEST packet
transmitted by the othen DTE.

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

See also:

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

— Restarting cause [12:6.1);

When 2 DTE | it transmits
across the DTE/DXE interface a RESTART CON;jﬂRMATION
packet. At this time, the restarting procedure’ i§ considered
completed.

Having initiated a restarting procedure;\the DTE donsiders the
restarting procedure completed whensit receives 4§ RESTART
CONFIRMATION packet.

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).

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

Seefalso:

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

4.5 Determining "DTE" or "DCE" charactefistics

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 establishment and
resolution of Virtual Call collision.

When prepared to initialize the Packet Layer, th¢ DTE shall
initiate the restart procedure (i.e., transmit a| RESTART
REQUEST packet). The determination is based on [the response
received from the DXE, as outlined below.

a) If the DTE receives a RESTART INDICATION packet
with a restarting cause code that is not "DTH Originated”
(i.e., it came from a DCE), then the DTE sh4ll follow the
procedures in 4.2, 43, and 4.4 as appfopriate and
maintain its role as a DTE

— Restart collision (4.3);
— 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

b) 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 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 administration, the roles can be predetermined and
fixed, then the procedures described above are not needed. In these cases,
the DTE may be initialized to act in the appropriate manner.

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 Reference Number
Facility.

Figures 4 and 5 give a schematic view of how a 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.

See also:

2 If a DTE usps the alternative Logical Channel Identifier mechanism
(Reference Number Facility) in a DTE/DTE environment, then the
procedures desqribed above are not needed.

See also:
— Logicgl channel selection (figure 1);
— Virtu]l Call collision (5.2.5);

a

— Origirjating a restart request (4.1);

— Receiying a restart indication (4.2);
— Restaift collision (4.3);

— Restait confirmation (4.4);

— Restafting cause (12.6.1);

— Optional User Facility for Reference Number (13.29).

5 ProcedtLres for Virtual Call setup and clearing

This clause Hescribes the setup and clearing procedures-for
Virtual Calls| It applies independently to each logical ‘Channel
assigned to Vlirtual Call service at a DTE/DXE interface. (There

DTE|’A’ SENDS A CALL

Optional User Facility for Reference B
5.1 Ready state

If there is no call in existence, a logical”chan
Calls is in the READY state (p1).

5.2 Procedures for Virtual Call setup
5.2.1 Originating a Virtual Call

A DTE indicates ‘a\call request by trang
DTE/DXE interface’ a CALL REQUEST pa
the Call Request’ Response Timer (T21). ]
selected by-the DTE is then in the DTE CA]
®2).

The "CALL REQUEST packet may incly

Yumber (13.29).

nel used for Virtual

mitting across the
tket and by starting
(he logical channel
[ 1. REQUEST state

de the called-DTE

address and the calling-DTE address. Each address is a sequence

of up to 15 digits. This packet may also in|
supplied by a higher layer entity to be sent to
NOTES

1 The inclusion of the called-DTE address and th
in the CALL REQUEST packet is dependent upon
interfacing DXE.

clude any user data
the remote DTE.

e calling-DTE address
the requirements of the

REQUEST TO DTE ’B’ | \
| |
CALL : ! INCOMING
REQUEST , : CALL
A L ' B
| |
| |
| |
| |
‘ | DTE B’ ACCEPTS THE CALL BY
| ! RETURNING A CALL ACCEPTANCE
CALL | l CALL
CONNECTED ! ! ACCEPTED
A Fom e L B

Figure 4 — Call Setup Schematic

13
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DTE INITIATED CLEARING
DTE’A’ TERMINATES THE CALL
BY SENDING A CLEAR REQUEST ! :
CLEAR : \ CLEAR
REQUEST , i | INDICATION
A - ! B
| |
| i
I I DTE 'B’ ACKNOWLEDGES [THE CLEARING
! | WITH A CLEAR CONFIRMATION
CLEAR : ! CLEAR
CONFIRMATION| i | CONFIRMATION
A T T B
! l
! |
! |
! 1
! I
! 1
! I
! 1
NETWORK INITIATED-CLEARING
! 1
! 1
CLEAR ! ! CLEAR
INDICATION | | | | INDICATION
A ! ' B
i
| |
| |
| |
DTE A’ ACKNOWLEDGES THE CLEARING ! ! DTE 'B’ ACKNOWLEDGES THE (JLEARING
WITH A CLEAR|CONFIRMATION ! l WITH A CLEAR CONFIRMATION
CLEAR : : CLEAR
CONFIRMATION| | | CONFIRMATION
A ! ' B
| ]
| |
| |
| I
| |
| |
| |
| |

14

*In a network environment, the CLEAR CONFIRMATION packet received by DTE
’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.

The failure to receive a CALL CONNECTED packet or a

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
entity before a CALL ACCEPTED packet may be returned by
the Packet Layer. Furthermore, it may provide data to be

CLEAR IND[CATION packet before expiration of T21 after
transmission pf a CALL REQUEST packet is considered an
error. The Pgcket Layer clears the call with a cause indicating
"DTE Origingted" and the diagnostic "Timer Expired for Call
Request."

See also:

— Call ¢4
— Aborti
— Call R|

llision (5.2.5);
ng a call request (5.4);
equest Response Timer (T21) (table 26);

— CALLREQUEST packet format (12.2.3 and figure 13);
— Clearipg procedures (5.5);

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

— Logicgl channel selection (figure 1);

522 Receiv‘]:g an indication of an incoming call

A DTE recei

s an indication of an incoming call upon receipt'of

an INCOMING CALL packet from a DXE. The logical channel

is then in the

The INCOM
address and
and any data

DXE INCOMING CALL state (p3).

NG CALL packet may include the “calling-DTE
he called-DTE address. The address information
received as part of this packet'is forwarded to a

higher layer gntity. In addition, optional user-facility information
may also be passed to a higher layer entity.

NOTES

1 The inclusio|
in the INCOM
interfacing DX

2 A DTE add
identification aj
DXE.

h of the calling-DTE address and the called-DTE address
NG CALL packet.is dependent upon the operation of the

n

ress may.be a DTE network address or any other DTE
preed ‘to for a period of time between the DTE and the

returned to the calling DTE as part of the. CALL ACCEPTED
packet. Data may be returned only if ‘the"INCOMING CALL
packet indicates the Fast Select Facility/withput a restriction on
the response. A CALL ACCEPTED packet shall not be returned
if the INCOMING CALL packet indicatds the Fast Select
Facility with a restriction onthe/response.

A call may be rejectedy without informing a higher layer entity of
its receipt, for reasons‘local to the Packet Lajyer (for example, a
format error in the INCOMING CALL packe:K

See also:
— CAEL ACCEPTED packet format (12{2.4 and 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 (13.16).
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 call has been
accepted by the called DTE. The specified logical channel is
then in the FLOW CONTROL READY state (d1).

Any address information and any data recejved as part of the
CALL CONNECTED packet is forwarded|to a higher layer
entity. In addition, optional user facility infoymation 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 CALI] ACCEPTED packet
transmitted by the other DTE.

See also:

— Nonacknowledgement of a call reques} (5.4);

3 In a DTE/DTE environment, the INCOMING CALL packet received by
a DTE is 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).

— CALL CONNECTED packet
figure 14);

format (12.2.4 and

— 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
REQUEST packet.

© 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 indicates clearing of a Virtual Call at any time by
transmitting across the DTE/DXE interface a CLEAR REQUEST

packet-svecifving the loaical
r 1.4 4 o (=]

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

not apply.

5.3 Rejecting a cqll

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

a) rejection by the network because the call cannot be
completed t¢ the addressed DTE;

b) rejection by|the network or the called DTE because of
congestion;

c) rejection by|the network or the called DTE because of a
format errorjin the packet;

d) rejection by| the network or the called DTE of some of

the optionalfuser facilities requested by the calling DTE;
or

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

In any case, the DTE or DCE clears the call by transmitting the
appropriate packet t¢ the calling DTE. In those cases where an
incoming call is rdjected, a CALL ACCERTED packet (as
described in 5.2.3) is|not transmitted.

See also:
— Clearing prodedures (5.5).
5.4 Abortingac

The calling DTE mpy aborta call by clearing it before it has
received a CALL [CONNECTED or CLEAR INDICATION
packet. This may b ittt

Other types of packets on the logical channel
Therefore, higher layer entities must be able to cgpe with the
various possible situations that may occur.

The failure to receive .a\CLEAR CONFIRMAT|ION packet
before the expiration of T23 is considered an error. [The clearing
procedure is retried 'up“to a maximum number of times R23.
After this, the Packet Layer notifies the appropriate [entity that it
has not received a confirmation of the clearing profedure. The
logical channel then remains in the DTE CLEAR REQUEST
state (p6).

Thet€DEAR REQUEST packet may contain data pfovided 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 that aborts
its own call after transmitting a CALL REQUEST packet and
before receiving a response shall not transmit data inl the CLEAR
REQUEST packet.

See also:
— CLEAR REQUEST packet format (12.2.5 andl figure 15);
— Clear Request Response Timer (T23) (table 26);
— Clear Request Retransmission Count (R23) (thble 27);
— 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).

d I ol 1
CO Oy OIgOCTr1aycr

entity or the expiration of timer T21.

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

5.5.2 Receiving an indication of Virtual Call clearing

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

NOTE —Ina

received by a

forwarded to a higher layer entity.

DTE/DTE environment, the CLEAR INDICATION packet
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

— CLEAR INDICATION packet

figure

format (12.2.5 and

15);

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
must be in the FLOW CONTROL READY state (d1). A Virtual
Call logical channel is in state d1 after completion of call setup

— Clearin
— Clear ¢
— Clear (

— Timers
INDI(

5.5.3 Clear ¢

Clear collisig
REQUEST p.
CLEAR IND
same logical (
expect to re
considers that

bg cause (12.2.5);
Follision (5.5.3);
onfirmation (5.5.4);

to consider when
ATION packet (table 28).

pllision

receiving a CLEAR

n occurs when a DTE transmits a CLEAR
icket (as described in 5.5.1) and then receives a
CATION packet (as described in 5.5.2) for the
hannel. In this case, a DTE does not transmit nor
eive a CLEAR CONFIRMATION packet and
the clearing is completed.

When the cledring procedure is completed, the logical channel is

in the READY
5.5.4 Clear ¢

When a DTE
CLEAR CO
interface. At
completed.

Having initial
clearing prod
CONFIRMAT

[ state (pl).
pnfirmation

is prepared to acknowledge a clear, it transtits a
NFIRMATION packet across the DTE/DXE
this time, the clearing procedure i$< eonsidered

ed a clearing procedure, the{/ DTE considers the
edure completed when _it* receives a CLEAR
[TON packet.

When the cledring procedure is compléeted, the logical channel is

in the READY

In a network
received from

[ state (pl).

environment,‘the' CLEAR CONFIRMATION packet
a DCE 'can only be interpreted universally as

confirmation

ay’have end-to-end significance.

having local ianiﬁcance. However, within some networks, clear

and prior 1o a clearing, reset, or resiart proceflure. A Permanent
Virtual Circuit logical channel is continually| in state d1 except
during a reset or restart procedure.

While in state d1, DATA, intefrupt, flow [control, reset, and
REJECT (if subscribed to) packets may be transmitted across the
DTE/DXE interface. Whil€ in'a state other than d1, the above-
mentioned packets may(be discarded. Thergfore, higher layer
entities must be able.to’cope with the variouq possible 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 (1]1.3);

— Optional User Facility for Packet Retrdnsmission (13.4).
6.2 Maximum User Data Field length of DATA packets

The standard default maximum User Data
octets.

ield length is 128

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 defahlt and the list of
nonstandard defaults, if any, a maximum User Data Field length
shall be selected for each direction of data|transmission. For
Virtual Calls, this choice applies in comnon to all logical

See also:

— CLEAR CONFIRMATION packet format (12.2.6 and

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

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 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 of erroneous DATA packets (11.3);

6.3 Delivery Confirmation bit

The setting of the Delivery Confirmation bit (D-bit) is used to
indicate whether the DTE wishes to receive an end-to-end
acknowledgement of delivery for data it is transmitting. To

indicate data for W
desired, the DTE sets
by means of the pack]

D-bit is set to 0, a su

with respect to ackno

NOTES

1 The use of the D-bit
layer protocol agreed
protocol may be used
various error situations.

2 The setting of the D-
higher layer entity.

The following is an

© 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
packets with the M-bit set to 1 except for the last packet when the
origi i -bi either full

hich an end-to-end acknowledgement is
the D-bit to 1. Acknowledgement is given
et receive sequence number P(R). When the
sequently-received P(R) has no significance
wledgement.

procedure does not obviate the need for a higher
pon between the communicating DTEs. Such a
ith or without the D-bit procedure to recover from

it is determined from instructions received from a

optional mechanism that DTEs can use

during Virtual Call dstablishment to negotiate whether to use the

D-bit during the FL(

If the calling DTE is
should set bit 7 in
REQUEST packet tof
the called DTE is wi
an INCOMING CAL

W CONTROL READY state (d1).

willing to use the D-bit procedure, then it
he General Format ldentifier of the CALL
1; otherwise, it should set this bit to 0. If
ling to use the D-bit procedure and receives
L packet with bit 7 in the General Format

Identifier set to 1, then it should set bit 7 in the General Format

Identifier of the CA
should set this bit to

With this procedure,
1 in the CALL AC(
indicates the D-bit
Call. If bit 7 in the
CALL ACCEPTED
DTEs should set the

If the DTE is unwills
DATA packet with

.. ACCEPTED packet to 1; otherwise, it
D.

bit 7 in the General Format.ldentifier set to
'EPTED and CALL CONNECTED packets
procedure in 7.1.4 applies for the Virtual
General Format Identifier is set to O in the
and CALL CONNECTED packets, then the
D-bit to 0 in all.DATA packets.

Ing to usé\the’ D-bit procedure and receives a
the D-bit set to 1, then it shall reset the

logical channel with a cause indicating "DTE Originated" and the
diagnostic "D-bit Pr(Eédu-re-Ne(-Suppn:ted."

See also:

(irrespective of the setting of the D-bit) or partially. full but have
the D-bit set to 1. Within the scope of-this
Standard, such sequences are used to delimit-logi

sequence, the relationship between the D-bit settings, the M-bit
settings, and whether the User Data Fields of DATA packets are
full.

Two categories of DATA packets, A and B, have begn defined as
shown in table 2. Tablé 2 also illustrates the network’s treatment
of the M- and D-bits for a Virtual Call or Permapent Virtual
Circuit. A DTE shall not transmit a partially full DIATA packet
with the M<bit set to 1 and the D-bit set to 0. Upqn receipt of
such a packet, the DTE shall reset the logical chgnnel with a
cause indicating "DTE Originated" and the diagnoptic "Invalid
Partially Full DATA Packet."

S¢e’also:
— Fragmentation and reassembly of messages (§.7);
— Reset procedures (clause 8).
6.5 Complete packet sequence

A complete packet sequence is defined as being coposed of a
single category B packet and all contiguous preceding category A
packets (if any). Category A DATA packets haye the exact
maximum User Data Field length with the M-bit set|to 1 and the
D-bit set to 0. All other DATA packets are categony B packets.
Figure 6 illustrates, for a complete packet sefjuence, the
relationship between the D-bit settings, the M-bit jettings, and
whether the User Data Fields of DATA packets are fyll.

When transmitted by a source DTE, a complete packet sequence
is always delivered to the destination DTE as a single complete
packet sequence. (Note that an M-bit sequenfe may be

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

below.
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comprised-of omeor more cumplete packet sequences as defined

in this subclause.)

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

TA packet

Packet Sequence contains zero or more Category ’ A’ DATA/packets plus one Category B’ DA
D-bit M-bit User Data Field Remarks
0 1 Full Category A’ DATA packet
1 1 <Full Category ‘B’ DATA packet that markg 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 Categor}
packet. If 4 DTE receives this type of packet, then it shall reset the logical channel with a {
indicating "DTE Originated" and the diagnostic "Invalid Partially Full DATA Packet."

’B’
FAUSC

M-bit refers to the MORE DATA bit;

D-bitreters {0 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 Full Network when 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

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

B 1 1 Yes No 1 1
NOTES
1 Refers to the delivered DATA packet whose last bit of user data corresponds to‘the Iast bit of user data, if any, that was present iln the
DATA packdt sent by the source DTE.
2 The originpting network will force the M-bit to 0.
3 If the DATA packet sent by the source DTE is combined with otherpackets, up to and including a category B packet, the M-bit ad D-
bit settings if} the DATA packet received by the destination DTE will\be according to that given in the two right-hand columns for th last
DATA packdt sent by the source DTE that was part of the combination.

less than the maxijnum length and the M-‘and D-bits set as
described in table 2

If the maximum lenth of the User Data-Field is the same at both
DTEs, then User Dhta Fields of DATA packets are delivered to
the receiving DTE [exactly as théy have been received by the
network, except as follows. If.a/full DATA packet with the M-
bit set to 1 and the P-bit set'to 0 is followed by an empty DATA
packet, then the tw packets may be merged so as to become a
single category B s 2 ete
packet sequence transnutted by the source DTE has a User Data
Field less than the maximum length, the M-bit set to 1 and the
D-bit set to 0 (which a DTE is not permitted to send within 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 User Data
Field of DATA packets to distinguish between {wo types of
information carried in the field. It may be hecessary to
differentiate for example between user data and control

2 An example such e—is—contained in
Recommendatlon X29 If such a mechamsm is needed, an
indicator called the Qualifier bit (Q-bit) may be used.

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. If the Q-bit is not set to the
same value in all DATA packets in a complete packet sequence
the receiving :
indicating "DTE Ongmated" and the dxagnostlc "Incon51stent Q—
bit Settings."”

DATA packefs are numbered consecutively regardless of their
Q-bit settings

See also:

— Complete packet sequences (6.5 and figure 6);

— Numbgring of packets (7.1.1);
— Reset procedures (clause 8).
6.7 Fragmentation and reassembly of messages

The Packet Layer provides the service of transmitting messages
(also referred [to as M-bit sequences) between peer higher layer
entities. In 4 source DTE, the Packet Layer fragments (i.e.,
packetizes) a|message into the appropriate number of DATA
packets and sqts the D-, M-, and Q-bits for each resulting packet;
This process [shall take into account the maximum User Data
Field length ajlowed for the logical channel, the length and(@-bit
setting for each complete packet sequence contained-\in the
message, and whether end-to-end acknowledgement,i§_tequested
for the message. If such acknowledgement is requésted, then the
D-bit is set to [l in the last DATA packet of the.mlessage.

NOTE — It i} permissible to fragment a message in such a way that
results in a DATA packet containing a User Data Field of zero length.

In a receiving|DTE, the Packet Layér réassembles the User Data
Fields of DATA packets into a message. The message is passed
to a higher layer entity with an indication of the length and Q-bit
setting of each complete packet sequence, and an indication of
whether the Righer layer entity must confirm delivery of the
message upon|receipt.

See also:
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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
restart procedure W1thm state d1, there are four states (two for

mterrupt procedure They are the DTE INTERRUPT READY
(i1), DTE INTERRUPT SENT (i2), DXE'INTERRUPT READY

(1), and DXE INTERRUPT SENT (j2) s}a
figure 37. Table 35 specifies the aétion taken
receipt of interrupt packets from the DXE
interrupt procedure.

The interrupt procedure-—has no effect onl
procedures and the flow control procedurd
DATA packets on the Virtual Call or Permarn
For a given«Virtual Call or Permanent )
INTERRUPT, packet is delivered at or befo

tes, as shown in
by the DTE on the
as applied to the

the data transfer
s applying to the
lent Virtual Circuit.
Virtual Circuit, an
re the point in the

stream of DATA packets at which the interrupt was generated. It

must/be, processed as soon as it is received.

AnINTERRUPT packet may contain up to 32
If the User Data Field in an INTERRUPT
octets or if it is nonoctet aligned, then the r
invoke the reset procedure.

6.8.1 Interrupt transmission

octets of user data.
packet exceeds 32
eceiving DTE shall

Prior to transmitting an interrupt, the logic
DTE INTERRUPT READY state (i1). To
DTE transmits across the DTE/DXE interfa

channel is in the
nd an interrupt, a
an INTERRUPT

packet specifying the logical channel and the [nterrupt User Data

received from a higher layer entity and
Response Timer (T26). At this time, the logid
DTE INTERRUPT SENT state (i2). In th
cannot transmit a further INTERRUPT
outstanding INTERRUPT packet is co
INTERRUPT CONFIRMATION packet.

tarts the Interrupt
al channel is in the
is state, the DTE
packet until the
hfirmed with an

The failure to receive an INTERRUPT CONF[RMATION packet
before expiration of T26 after transmission ¢f an INTERRUPT

packet is considered an error. In this case,

he DTE resets the

logical channel with the cause indicating "DTE Originated" and

— Maximum User Data Field Length of DATA packets
(6.2);

— 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

the diagnostic "Timer Expired for Interrupt."
See also:

— INTERRUPT packet format (12.3.
Interrupt Response Timer (T26) (table

— Reset procedures (clause 8);

— Interrupt confirmation (6.8.3).

6.8.2 Receiving an interrupt

2 and figure 18);
26);

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

21
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DTE ’A’ SENDS AN INTERRUPT
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subsequent INTERR
INTERRUPT packef

UPT packet before confirming the prior
is considered an error. In this case, the

DTE resets the logi
Originated" and the

Cal channel with a cause indicating "DTE
iagnostic "Unauthorized Interrupt.”

The Packet Layer passes an indication of the interrupt and the

Interrupt User Data t
See also:
— Reset proced
— Interrupt con

— Timers to ¢
packet (table

a higher layer entity.

es (clause 8);
rmation (6.8.3);

bnsider when receivingan INTERRUPT
D8).

6.8.3 Interrupt confirmation

A DTE confirms reqd

eipt of an INTERRUPT packet as soon as

possible by transm|
INTERRUPT CON|

itting ~across the DTE/DXE interface an
MATION packet. At this time, the

logical channel is in fhe.DXE INTERRUPT READY state (j1).

Figure 7 — Interrupt Transfer Schematic

! [
! 1
INTERRUPT : : INTERRUPT
A e ! B
|
I 1
| |
| i
| |
| [
! ! DTE 'B* ACKNOWILEDGES THE INTERRUPT
| | WITH AN INTERRUPT CONFIRMATION
INTERRUPT : | [ INTERRUPT
CONFIRMATION | | || CONFIRMATION
A R < B
I
|
I
1
|

expressed in terms of a mean value.

Selection of transit delay on a per Virtual Call basis and
indication to both the calling and called DTEs of the|value of the
transit delay applying to a given Virtual Call may be|made by the
means of the Transit Delay Selection And Indication Facility.

See also:

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

7 Procedures for flow control

The procedures covering flow control of DAJA packets
described in this clause apply independently to pach logical
channel used for a Virtual Call or Permanent Virtual Circuit.

The flow control procedure can apply only in|the FLOW
CONTROL READY state (d1). Therefore, the flow control
procedure is abandoned as a result of a clearing (Yirtual Calls
only), reset, or restart procedure. Within state d1, there are four
states (two for each direction of flow control) that |apply to the

When a DTE, having previously transmitted an INTERRUPT
packet, receives an INTERRUPT CONFIRMATION packet, the
logical channel is in the DTE INTERRUPT READY state (il).
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

flow control procedure. They are the DXE RECEIVE READY
(f1), DXE RECEIVE NOT READY (f2), DTE RECEIVE
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
allowed if the Flow Control Parameter Negotiation Facility has
been subscribed to.

See also:
— TimeryTo consider when receiving a DATA packet (table
28).

7.1.1 Numbering of packets

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

The sequence [numbering of DATA packets is performed modulo
8. The packef sequence numbers cycle through the entire range
from O through 7. The Extended Packet Sequence Numbering
Facility may |[be provided at the DTE/DXE interface. If the
Extended Packet Sequence Numbering Facility is selected, the
sequence numpering of DATA packets is performed modulo 128
and the packef sequence numbers cycle through the entire range
from O through 127. The modulo, 8 or 128, is the same for both
directions of |data transmission and is common to all logical
channels in a Packet Layer entity.

Only DATA |packets contain this sequence number, which is
called the packet send sequence number P(S).

The first DATA packet to be transmitted across the DTE/DXE
interface for p given direction of data transmission{ when the
logical channgl has just entered the FLOW CONTROL READY
state (d1), hala P(S) equal to 0. Subsequent DATA packets are
numbered consecutively.

See also:

— Optiorjal User Facility for( Extended Packet Sequence
Numbe¢ring (13.2).

7.1.2 Windoy description

At the DTE/DXE interface of a logical channel used for a Virtual
Call or PermElent Virtual Circuit and for each direction of data

transmission, p windew is defined as the (modulo) ordered set of
W consecutivg packet send sequence numbers P(S) of the DATA

See also:

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

— Optional User Facility\ for Flow (ontrol 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 a’DTE 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 outside of the
window,/the DTE or DXE shall not transmjit a DATA packet
across the DTE/DXE interface.

When the sequence number P(S) of the DATA packet received
by a DTE or DXE is next in sequence and is within the window,
the DTE or DXE will accept this DATA pT:ket. Receipt of a
DATA packet containing a P(S) that is ouf 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 JATA packet after
entering the FLOW CONTROL READY statg (d1) is considered
by the DTE or DXE as a procedure erroi. In a DTE/DCE
environment, a DCE will reset the logical channel with a cause
indicating "Local Procedure Error.” A will reset the
logical channel with a cause indicating "DTE Originated." 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 extendegl), referred to as a
packet receive sequence number P(R), cpnveys across the
DTE/DXE interface information from the receiver for the
transmission of DATA packets. When tragsmitted across the

packets authorized to cross the interface.

The packet send sequence number of the first 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.

PDTEDXE mterface; elow) becomes the
lower window edge. In this way, additional DATA packets may

be authorized by the receiver to cross the DTE/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
Z/WiOS FROM A TO B
D=3 UPPER | [ PO=T | [P0 ]
P55 / WINDOW B
POFL | LOWER
[P0 ] 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 EXPECTING 16
RECEIVE FROM YOU IS PACKET 1
A
s YL pr 204 =
HATK PAC PO)=1
/ P(S)
o) UPPER
3 WINDOW B
e Whbo DATAPACKET
FROM B TO A
[PSFT ] LOWER PR=T
[P0 ] WINDOW
EDGE
A: SO YOU GOTMY PACKET 0 ANDEXPECT PACKET 1 NEXT. WELL, THAT’S
ALREADY IN MY 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
UPPER|EDGE. NOW 1 CAN-SEND PACKET 2
L AL L A
DATA PACKETS
.25 UPPER
P(S) WINDOW
127772 EDGE | [PO=] [PO]
Ve B
) LOWER
WINDOW
EDGE
Y
PS)=0

%,

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);

— Receipt of erroneous DATA packets (11.3);

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 should not wait for local updating of the window before initiating a
resetting or clearing procedure.

— Optiont: User Facility for Packet Retransmission (13.4);

— Optionpl User Facility for Extended Packet Sequence
Numbdring (13.2).

7.1.4 Delivery confirmation

When the D-bit is set to 0 in a DATA packet having P(S) = p, the
significance of the returned P(R) corresponding to that DATA
packet (i.e., F(R)2p+1) is a local updating of the window
across the Padket Layer interface. In a DTE/DCE environment,
the returned H(R) does not signify that a P(R) has been received
Sfrom the remdte DTE. Furthermore, the achievable throughput
is not constragned by the DTE-to-DTE round-trip delay across
the network(s)

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

If the DTE is ynwilling to use the D-bit procedure and recgivés a
DATA packe with the D-bit set to 1, then it shall-reset the
logical channe] with a cause indicating "DTE Originated” and the
diagnostic "D-pit Procedure Not Supported.”

To achieve a greater degree of reliability, DTEs may use the D-
bit procedure fo signify receipt of data by a higher layer entity.
Such use requires prior agreement between the two DTEs. When
using this prog¢edure, the sending Packet Layer sets the D-bit of
the last DATA packet in an M-bit’sequence to 1 if end-to-end
receipt confirmation by a higher layer entity is desired. On
receiving the Jast DATA-packet of an M-bit sequence with the
D-bit set to 1, the PackétI-ayer shall not return the corresponding
P(R) until the|data(in,this packet has been acknowledged by a
higher layer entity’, (It is for further study whether the Packet

the datain a DATA packet wnth its D b1t set to 1 when the packet
is not the last one in an M-bit sequence.) When this
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

See also:
— D-bit (6.3);
— M-bit sequence (6.4);
— Reset procedures (clause 8);
— Clearing procedures (55).
7.1.5 RECEIVE READY (RR) packets

RECEIVE READY (RR) packets are used by both a DTE and
DXE to indicate~a readiness to receive the [W DATA packets
within the window starting with P(R), where P(R) is indicated in
the RR packet.

NQ@TE“— The transmission of an RR packet with a particular P(R) value
i$\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 t¢ accept additional
DATA packets for a given Virtual Call or [Permanent Virtual
Circuit. A DTE or DXE receiving an RNR packet stops
transmitting DATA packets on the indicated Ipgical channel, but
updates the window using the P(R) value of [the RNR packet if
the P(R) is valid. The receive-not-ready sityation indicated by
the transmission of an RNR packet is cleared by the transmission
in the same direction of a RECEIVE READY or a REJECT (if
subscribed to) packet, or by the initiation of a feset procedure.

NOTES

1 The transmission of an RR packet after transrmss on of an RNR packet
etake dfo nsmission-of DATA packets which

have already been transrmtted

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.

The optimal conditions to maximize the steady state throughput

© 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 procedures described in this clause apply independently
to each logical channel existing at the DTE/DXE interface.

include the following

a) the access ling characteristics of the local and remote
interfaces do npt constrain the throughput class;

NOTE 1 — Iy particular, because of the overhead due to the
frame and ket headers, when the throughput class
corresponding tp the user class of service (i.e., access-line
transmission ratg) of the DTE is applicable to a Virtual Call or
Permanent Virtuhl Circuit, a steady state throughput equal to that
throughput class|can never be reached.

b) the window siZes at the local and remote interfaces do not
constrain the throughput;

c) the traffic chafacteristics of other logical channels at the
local and rgmote interfaces do not constrain the
throughput;

d) the receiving DTE is not flow controlling the DXE such
that throughput class is not attainable;

e) the transmitting DTE sends only DATA packets that have
the maximum Pser Data Field length; and

f) the D bitis nofset to 1.

The Extended Pafket Sequence Numbering (see-13.2),
Nonstandard Defaujt Packet Sizes (see 13.9), Nonstandard
Default Window szes (see 13.10) and/or the Elow Control

Parameter Negotiation (see 13.12) facilities may- be needed to
achieve high values| of steady state throughput, especially for
Virtual Calls or Permanent Virtual Cireuits’having high transit
delay.

The throughput clafs is expressed-in bits per second. At a
DTE/DXE interface} the maximim User Data Field length is
specified for a Virtpal Callkor Permanent Virtual Circuit and,
thus, the throughput| class'can be interpreted by the DTE as the
number of full DATA packets/second at the DTE/DXE interface.

The reset procedure is used to reinitialize a Yirfual Call or
Permanent Virtual Circuit. When a Virtual Call-of Permanent
Virtual Circuit at the DTE/DXE interface has'just bgen reset, the
following actions relative to the logical chahnel are tgken.

a) With respect to DATA packets;

— those that have been transmitted are remoyed from the
window,

in an M-bit(Sequence for which some DATA packets
were transmitted are flushed from the quegie of DATA
packets @waiting transmission, and

— those that havenot ‘been transmitted but 1&3 contained

— those “that have been received but which do not
constitute an entire M-bit sequence are flushed from the
M-bit-sequence reassembly area (as an| alternative,
these packets may be passed to a higher|layer entity
with an indication that they do not constitiite an entire
M-bit sequence).

b) The lower window edge for each directjon of data
transmission is set to 0 and subsequently| transmitted
DATA packets are numbered starting from 0.

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

d) Any outstanding INTERRUPT packdt remains
unconfirmed.

e) All timer and retransmission parameters relgting to data
and interrupt transfer are set back to their |initial value
(these include T24, T25, T26, T27, R25, and R27).

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

In the absence of the Default Throughput Classes Assignment
Facility, the default throughput classes for both directions of data
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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Figure 9 gives a schematic view of the reset procedure.

The reset procedure can apply only in the DATA TRANSFER
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

A DTE indicates a reset request at any time by transmitting

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
DTE/DXE interface.

See also:

across the D[FE/DXE interface a RESET REQUEST packet
specifying the{logical channel and by starting the Reset Request
Response Tinjer (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 able tp cope with the various possible situations that may
occur.

The failure to receive a RESET CONFIRMATION packet before
the expiration|of T22 after transmission of a RESET REQUEST
packet is cons|dered an error. The reset procedure is retried up to
a maximum npmber of times R22. After this, for a Virtual Call
logical channpl, the Packet Layer clears the call with a cause
indicating "DYE Originated" and the diagnostic "Timer Expired
Or Retransmi§sion Count Surpassed For Reset Request.”" For a
Permanent Virtual Circuit logical channel, the Packet Layer
notifies the afpropriate 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);
— Reset Request Response Timer (T22) (table 26);
— Reset Request Retransmission Count(R22) (table 27);
— Clearipg procedures (5.5);
— ReceiVling a reset indication (8.2);
— Reset ¢ollision (8.3);

— Reset ¢onfirmation(8.4).

8.2 Receiving a reset.indication

Upon receivigg @ RESET INDICATION packet, the indicated
logical channel is in the DXE RESET INDICATION state (d3)

— RESET INDICATION packet format|(12.5.1 and figure

AN

22);
— Resetting cause (12.5.1);
— Reset collision (8.3);

— Reset confirmation (8.4);

— Timers to \comsider when recefving a RESET
INDICATION packet (table 28).

8.3 Reset collision

Reset collision occurs when a DTE transmits a RESET
REQUEST packet (as described in 8.1) arjd then receives a
RESET INDICATION packet (as described ih 8.2) for the same
logical channel. In this case, a DTE does not fransmit 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 4 reset, it transmits
across the DTE/DXE interface a RESET [CONFIRMATION
packet. At this time, the resetting procedure is considered
completed.

Having initiated a resetting procedure, the PTE considers the
resetting procedure completed when it r¢ceives a RESET
CONFIRMATION packet.

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

In a network environment, the RESET CONHIRMATION packet
received from a DCE can only be interpr¢ted universally as

In this state, a DTE considers subsequent receipt of any DATA,
INTERRUPT, INTERRUPT CONFIRMATION, RECEIVE
READY, RECEIVE NOT READY, or REJECT packets as an
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.

Tiaving 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
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DTE A’ ACKNOWI

DTE INITIATED RESET

DTE’ A’ RESETS THE LOGICAL CHANNEL
BY SENDING A RESET REQUEST
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WITH A RESET CONFIRMATION

28

*In a nety
need not ‘l)e atesult of the RESET CONFIRMATION packet sent by DTE "B’.
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RESET | | RESET
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EDGES THE RESET | | DTE’B’ ACKNOWLEDGES THE RE
i : WITH A RESET CONFIRMATION
RESET : | RESET
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I |
vorkenvironment, the RESET CONFIRMATION packet received by DTE A’

Figure 9 — Reset Schematic
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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
packets which were generated by the remote DTE (or the
network) before the corresponding indication is transmitted to the

remote DTE willeither be delivered to the mitiaing DIE before

DCE confirmgtion of the initial clear (Virtual Calls only), reset,
or restart requgst, or be discarded by the network.

NOTE — Thf maximum number of DATA packets which may be
discarded is a |function of network end-to-end delay and throughput

For Virtual Cal

s and Permanent Virtual Circuits on which all DATA

chmacteristiciId, in general, has no relation to the local window size.

packets are tr:

ferred with the D-bit set to 1, the maximum number of

DATA packets which may be discarded in one direction of transmission is

not larger than ]

10 Effects
Changes of

he window size of the direction of transmission.

pf Layers 1 and 2 on the Packet Layer
perational states of Layers 1 and/or 2 of the

DTE/DXE inferface do not implicitly change the state of any

logical chann
they occur, arg
of restart, cld
appropriate.

An out-of-ord|

1 in a Packet Layer entity. Such changes, when
explicitly indicated at the Packet Layer by the use
ar (Virtual Calls only), or reset procedures, as

er condition on Layers 1 and/or 2 is defined as‘a

condition in which:

a) frames
the DT
caused,
DXE; o

b) the DTI

DISC ¢

annot be transmitted or cannot be received across
E/DXE interface because of abnormal\conditions
for instance, by a line fault between'the DTE and

E has received or transmitted a Data Link Layer
mmand.

NOTE — Shott Layer 1 outages (e.g{, momentary loss of carrier) are not

considered an o
Layer are not inf

When the mu

ht-of-order condition,and the Data Link Layer and Packet
ormed.

tilink procedure is used, an out-of-order condition

time for evel

singlelink procedure of the DTE/DXE interface,

is considere(‘i'£ hayifig-occurred when it is present at the same

when the mulfilink/fesetting procedure is performed, or upon loss
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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

c) for a RESET REQUEST packet received from the remote
DTE on _a Permanent Virtual Circuit, confirm the reset
procedure to the remote DTE &y | either a RESET
CONFIRMATION or RESET INDICATION packet.

When the out-of-order condition is. recoverefl, the DTE should
initiate the restart procedure.~JFor each Permanent Virtual
Circuit in a DTE/DCE environment, each| remote DTE will
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 cgn be classified as
follows:

a) syntactical errors — receipt of a pagket that does not
conform to the format specifications of the Packet Layer;
examples of syntactical errors are:

— receipt of any packet with an invalid General Format
Identifier,

— receipt of any packet with an ynassigned Logical
Channel Identifier (this includes any|packets, other than
Restart, Registration, and DIAGNQSTIC packets, that
are received with a Logical Channel|Identifier of 0),

— receipt of any packet with an inyalid Packet Type
Identifier, and

— receipt of a DATA packet with daja that exceeds the
maximum User Data Field length| permitted on that
logical channel,;

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

of multilink frame(s).

In terms of the OSI connection-mode Data Link Service, an out-
of-order condition is considered to have occurred when the Data
Link connection is released.

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

ptable-input—to-the-eurrent-state-ef-the logical channel
or whose value of P(R) or P(S) is invalid; examples of
logical errors are:

— receipt of a CONFIRMATION packet (CLEAR,

RESET, RESTART, or REGISTRATION) when the
corresponding REQUEST packet has not been sent out,

— receipt of a second interrupt packet 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,

— nonreceipt of an appropriate response packet (e.g., a
CALL CONNECTED) after transmission of a CALL

© ISO/IEC

— Diagnostic codes (tables 24 and 25);

— Reset procedures (clause 8);

Dacta t nracaduras (olanca 4\
walt proCiQuics \\Aauov ).

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
window after transmission of DATA packets). It is strongly

recommended-that a-higher layer protocol be used to effect such

REQUEST packet and before expiration of timer T21,

— nonreceipt| of an appropriate response packet (e.g., a
RESET NFIRMATION) after transmission of a

CLEAR

oaDaN

CLEAR
timer T23,

SANCANIVAOA ALY ) aawedl  uansiiissiGni O a

QUEST packet and before expiration of

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

— nonreceipt| of an appropriate response packet (e.g., a
REGISTRATION CONFIRMATION) after
transmissign of a REGISTRATION REQUEST packet
and before|expiration of timer T28.

The above list of pxamples is not meant to cover all error
conditions. Tables 31 through 36 summarize the actions a DTE
follows upon detectjon of a syntactical or logical error. Tables
26 and 27 summarize the actions a DTE follows upon-detection
of a transmission errpr.

11.1 The DIAGNOSTIC packet

The DIAGNOSTIC packet is applicable in"both DTE/DCE and
DTE/DTE environmgnts. However, in(the former, only a DCE
may transmit a |DIAGNOSTIC _puacket. In a DTE/DTE
environment, a DTE|may transmit a.DIAGNOSTIC packet only if
it can suppress its ggneration When connected to a network.

The DIAGNOSTIC| packet is used to indicate error conditions
under circumstances whére the usual methods of mdxcatlon (i.e.,
reset, clear, and

recovery rather than these procedures.

Nonreceipt of window-rotation information, ‘from the viewpoint
of the DTE transmitting the DATA packets, can occiir because of
situations such as:

a) loss of transmitted DATA{)packets, up tb an entire
window’s worth of DATA packets (in the event that such a
loss occurs, the transmitting DTE will not redeive packets
that rotate the window);

b) loss of a packet containing a P(R) that rotate§ the window
(packets used: for conveying a P(R) are th¢ 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, ynder normal
circumstances, is only required to effect winflow rotation
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 because of
a temporary lack of resources or other reasons

Failure to receive window-rotation information, depgnding on the

transmission window is rotated and it is not explicitly flow
controlled by an RNR packet. Of particular concern|are items (a)
and (b) above, since the DTE can remain flow-confrol inhibited
indefinitely. This condition is referred to as [flow-control
lockout."

inappropriate (see tables 31 and 32). The DIAGNOSTIC packet
supplies information on error situations which are considered
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);
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See also:
— 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
Packet Retransmission Optional User Facility or the use of
REJECT packets.

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
allowed maximum, or with a User Data Field not octet aligned is
considered an error.

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

When resetting the logical channel as in (a) or (b) above, the
DTE indicate§ the cause as "DTE Originated” with the diagnostic
"Timer Expirgd Or Retransmission Count Surpassed For DATA
Packet Transthission."

NOTE 3 — A DCE or DTE receiving DATA packets is not obligated to
rotate the 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 caution.

See also:
— Windgw Rotation Timer (T25) (table 26);
— Data Racket Retransmission Count (R25) (table 27);

— Reset procedures (clause 8).

11.2.2 OptiTal procedures at the receiving DTE
h

To decrease fhe probability of a lost window=rotation indication
packet, the JTE may send a RR, RNR, DATA, or REJECT (if
subscribed to) packet every T24 time uhits (i.e., at the expiration
of the Windpw Status Transmission Timer) while the logical
channel is in|the FLOW CONTROL"READY state (d1). If T24
time units haye elapsed since the.last transmission of a window-
rotation indicption packet, then either an RR or an RNR packet is
sent. The pagket that is"sent should reflect the current condition
of the DTE tHat transmits'it. Thus, if the DTE is unable to accept
more DATA packets, then an RNR packet is transmitted;
otherwise, an] RR packet is transmitted. These packets contain a
P(R) correspordt C T ECT ECeive AT
packet. This P(R) then becomes the lower window edge at the
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:

Three alternatives are available to a DTE for, fecovering from the
errors described above. They are:

a) ignore the erroneous DATA ‘packet and reset the logical
channel with a cause indiCating "DTE OQriginated" and one
of the following diagnestics as appropripte:

— Invalid P(S),
— Packet Too'Long, or
— NonactetAligned Data Field;

b) ignore'the erroneous DATA packet and|transmit a REJECT
packet with a P(R) equal to the P(S) gxpected in the next
in*sequence DATA packet.

©

This alternative may be used only if

pigreement has been

reached on the use of the Packet Retjansmission Facility

with the interfacing DXE. Furthermd
environment, packet retransmission by
of receiving a REJECT packet (
significance. That is, a DCE will resp
packet by retransmitting the requested |
the local interface (a DCE does not
packet to the remote DTE).

re, in a DTE/DCE
a DCE as a result
nly carries local
pnd to the REJECT
DATA packet across
ransmit a REJECT

ignore the erroneous DATA packet and all subsequent

DATA packets until the correct DATA
This procedure depends on the source
all DATA packets still in the window
has expired up to a maximum of R
(After this, the source DTE should rese
with a cause indicating "DTE Oj
diagnostic "Timer Expired Or Ref
Surpassed For DATA Packet Transmis

packet is received.
DTE retransmitting
after its timer T25
RS retransmissions.
t the logical channel
iginated” and the
ransmission Count
ion."

will reset the logical

channel if it receives a duplicate DATA packet. This

alternative requires 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) (11.2.1 and
table 27);
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— 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);
d) formats of the flow control packets (12.4);

e) formats of the reset packets (12.5);

© 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.

For interoperability across all DTE/DXE interfaces, it is required
that any additional field appended after the first three octets

f) formats of the festart packets (12.6);

g) format of the QIJAGNOSTIC packet (12.7);
h) format of the REJECT packet (12.8); and
i) formats of the fegistration packets (12.9).

12.1 General

A packet always cofsists of at least three octets. These three
octets contain the General Format Identifier Field, the Logical
Channel Identifier Fleld, and the Packet Type Identifier Field.
Depending on the pafticular packet type, other fields may also be
defined. Figure 10 sHows the generalized packet format.

Bits
8§ 71 6 5 4 3 2 1
1 Gengral Format
Identifier

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

3 Packet Type Identifier

Additional Fields Depending
| on-Packet Type l

contain an ntegral number of octets. Receipt of a phcket with a
nonoctet-aligned field is considered an error. df\th¢ Data Link
Layer does not provide error recovery for/)nondctet-aligned
packets, then appropriate error procedures for format errors,
depending on the packet type, should (be“invoked a} the Packet
Layer.

Each packet to be transferred, across the DTE/DXE|interface is
contained within the Data Ligk Layer Information Field that will
delimit its length. Exactly one packet is contajned in the
Information Field. Inerms of the OSI Data Link Sgrvice, each
packet is transferred as' the user data parameter of afsingle Data
Link Service data unit.

12.1.1 General Format Identifier field

The General Format Identifier Field is a four-bit, Hinary-coded
fieldwhich is provided to indicate the general formgt of the rest
ofithe header. The General Format Identifier Field 1s 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 Hit (Q-bit) in
DATA packets. It is set to 0 in all other packets.

Bit 7 of the General Format Identifier is used for the delivery
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| modulo 8
sequence numbering from packets using modulo 128 sequence
numbering (i.e., corresponds to whether the DTE ha$ subscribed
to the Extended Packet Sequence Numbering Facility). The third
code is used to indicate an extension to an expanded fformat for a
family of General Format Identifier codes that are h subject of

Figure 10 — General Packet Format

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

further—study—inrHFU-F—The—fourth—eode—is—reserved for other

applications.

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

OCTET 1
BITS:
8765
Call Setup and DATA packets XX01
Sequence numbering Call Clearing packets X001
scheme modulo 8§
Elow Control, Interrupt, REJECT, Reset; 0001
Restart, Registration, and DIAGNOSTIC packets
Call Setup and DATA packets X X\IF0
Sequence numbering Call Clearing packets X010
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 setto either "0" or "1", as discussed in subsequent clauses.

Channel Identifier field

hannel Identifier Field" appears in'‘every packet in

bit positions 4,3, 2, and 1 of octet 1 and all bit positions of octet

2. This field i

b binary-coded using bit positions 4 through 1 of

octet 1 followed by bit positions 8 through 1 of octet 2. Bit 1 of
octet 2 is the lqw-order bit.

For each logiclil channel, this number has local significance in a

DTE/DCE eny

ronment.

In Restart, DIAGNQSTIC, and Registration packets, this field is

coded with all
12.1.2 Packet!

ZCros.

a) CALL REQUEST and INCOMING CAILL (12.2.3);

b) CALL ACCEPTED and CALL CONNE

c) CLEAR REQUEST and CLEAR INDI
and

d) CLEAR CONFIRMATION (12.2.6).

Each of these packets includes an Addres
described in 12.2.1.

CTED (12.2.4);
CATION (12.2.5);

Block which is

The packet and Facility Field length restrictiops are described in

12.2.2.

Sea-a

3 14
ertr

Each packet shall be identified in octet 3 according to table 4.

12.2 Call setup and call clearing packets

The following
Virtual Call:

packets are used for setting up and clearing a

oee-a150~

— Procedures for setting up and clearing Virtual Calls

(clause 5).

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 0—0—0—6—++—11
CLEAR REQUEST CLEAR INDICATION 00010 0D
CLEAR CONFIRMATION CLEAR CONFIRMATION 0001 0™ |i
Data and Interrupi
DATA DATA XXXXXXX
INTERRUPT INTERRUPT 010001
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 001001101
Flow Control and Reset
RECEIVE READY RECEIVE READY
modulo 8 modulo 8 XXX0000101
modulo 1287 modulo 1282 000000O0I
RECEIVE NOT READY RECEIVE NOTREADY
modulo 8 modulo § XXX00101/1
modulo 128> modulo 1287 0000010I[
REJEQT REJECT'
modulo 8 modulo 8 XXX0100/0
modulo 1282 modulo 128> 0000100
RESET REQUEST RESET INDICATION 00011011
RESET CONFIRMATION RESET CONFIRMATION 00011111
Restart
RESTART REQUEST RESTART INDICATION 111110101
RESTART CONFIRMATION RESTART CONFIRMATION 1111111)1
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

transmission of REJECT packets from DTE to DXE (see 13.4).

4 A DCE will never transmit a REJECT packet and, therefore, a DTE need not be able to process a received REJECT packet in a
DTE/DCE environment. On the other hand, a DTE must be able to process a received REJECT packet in a DTE/DTE
environment only if the agreement to use the optional Packet Retransmission Facility includes retransmission of DATA packets

v the DTE

A DTE may transmit a DIAGNOSTIC packet only in a DTE/DTE environment and only if it can be set to_Suppress its
neration when connected to a network.

In a DTE/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented by ‘the network. In a
[TE/DTE environment, a DTE may receive a DIAGNOSTIC packet from a DTE only if the transmitting~DTE can Ye set to

ppress its generation when connected to a network,

Press 1L generaion €n ConneCied 1¢ a netv

4 = QN e h T

%
g

Registration packets are used only if the optional On-line Facility Registration Facility has been subseribed to (see 13.1).
A DCE will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE need not'be able to process a feceived

‘GISTRATION REQUEST packet in a DTE/DCE environment. On the other hand, a DTE'fust be able to process a feceived
GISTRATION REQUEST packet in a DTE/DTE environment only if the agreemeft\to use the optional On-line|Facility

gistration 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, a
TE must be able to transmit a REGISTRATION CONFIRMATION packet in)response to a REGISTRATION REQUEST

cket only if the agreement to use the optional On-line Facility Registfation Facility includes the DTE respogding to
rdgistration-procedure initiation.

|
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12.2.1 Addrg

Call setup an
This Address|
the value of
format where
conforming t;
whose length
not greater th
can carry an
of the CALL]

tss block description

d call clearing packets contain an Address Block.
Block has two possible formats as determined by
the A-bit in the General Format Identifier. The
the A-bit is set to 0 can accommodate addresses
the formats described in Recommendations X.121
(including possible prefixes aid/or escape codes) is
hn 15 digits. The format where the A-bit is set to 1
lternative address in the:called DTE Address Field
REQUEST packet (see)13.28 for more details on

alternative addressing). The address format where the A-bit is set

to 1 contains,
Type Of Add

in addition to_the\address itself, fields to specify the
ress (TOA) and the Numbering Plan Identification

(NPI).
NOTES

1 An alternatiyeaddress is one that does not conform to the formats

When transmitting a CALL REQUEST packqt, the DTE may use
either the A-bit = 0 Address Block formaf or the A-bit = 1
Address Block format. However, the DTE may use the A-bit= 1
Address Block format only if it is not possible to use 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 Addrgss Block when the
A-bit is set to 0.
Bits
8 7 6 5 4 B 2 1
Calling DTE Address Length | Called DTE Address Length

Called DTE Address (see Npte)

specified in Recommendation X.1Z21.

2 Other possible uses of the A-bit = 1 Address Block format are for
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
Called-DTE Address when present, then the Calling-DTE

Address when present.

© 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

These fields respectively consist of the Called DTE Address
Field when present and the Calling DTE Address Field when

Each digit of an add]
decimal with bit 5
Starting from the

consecutive octets,
higher-order digit is

When present, the

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

alling DTE Address Field starts on the first

when present. Con

quently, when the number of digits of the

semi-octet followinqethe end of the Called DTE Address Field,

Called DTE Addres
DTE Address Field,

When the total numb
plus Calling DTE A
be rounded up to an
in bits 4,3, 2, and 1
NOTE — These fiel
such as abbreviated
employed, as well as th|
ITU-T.

12.2.1.2 Format of

Figure 12 illustrates
A-bit is set to 1.

Field is odd, the beginning of the Calling
when present, is not octet aligned.

er of digits in the Called DTE Address Field
idress Field is odd, the combined fields shall
integral number of octets by inserting zeros
pf the last octet of the combined fields.

s may be used for optional addressing facilities
addressing. The optional addressing facilities
e coding of those facilities, are for further study by

the Address Block when the A-bit =1
the format of the Address Block when the

Bits
5 4 3 2 1

hlled DTE Address Length

alling DTE Address Length

led DTE Address (see Note)

present. Each DTE Address Field, when preserft, has three
subfields: Type Of Address (TOA) subfield, Numbering Plan
Identification (NPI) subfield and the Address Digits subfield.
The first two subfields are at the beginnifig.of each Address Field
and are binary coded.

The coding of the Type Of Address'subfield is given|in table 5.
Table 5 — Coding of the Type Of Address spibfield

Bits: 8 \7 6 5§
o1 0 1

other values

Type Of Address

Alternative addfess

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 findicates an
alternative address, the Numbering Plan Identificalion subfield
identifies the coding of the address in accordance with table 6.

12.2.2 Packet and Facility Field length restrictio

The maximum length of call setup and call clearig packets is
259 octets. Each field, except the Facility Field, hds 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 exceedefi or if the
maximum packet length is exceeded, the call i$ cleared as
specified in table 33.

NOTE — Although a CALL REQUEST or a CLEAR REQUEST packet
does not exceed 259 octets when transmitted across the ldcal DTE/DCE

1
1
1
1
|
[
|
I
|
|
L

Calling DTE Address (see Note)

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

36

— Format of the Address Block
when the A-bit =1

inwl/uuc, Ttstitt nmy?tm'bmrrqmtiﬁrm'sizz‘wn'h—aﬂ'tmfaces in route
to the remote DTE. This is especially true if, for example, facilities are
added to the packet or if the remote DTE’s Data Link Layer frame 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

1)issetto Qor 1
bed in 6.3 is used
use of end-to-end

, if transmitting an
A-bit = 1 Address

format can be used

ndicator is binary-

[E or DXE is using

ber of octets. The
n the facilities that

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 1 | Internetaddress coded in accordance with RFC 1166
other values Reserved
INCOMING CALL packet.
o . Bits4 3 ) 1 Bit 7 of the General Format Identifier (octet
6 5 depending on whether the mechanism desc
(General Format (this mechanism is used to express the possib
1 Identifier data acknowledgement-during the data-transfef phase).
0 (See Note) 12.2.3.1.2 Address-Block
¢ i The Address Block is described in 12.2.1.
Logical
L2 Channel Identifi
e nel Identifier Either the Asbit = 0 Address Block format o
t alternafive address in the Address Field, the
s 3 Packet Type Identifier Blocek.format can be used in a CALL REQUEST packet.
oo o0 o0 1 o 1 1 Presently, only the A-bit = 0 Address Block
in an INCOMING CALL packet.
Address Block 12.2.3.1.3 Facility Length field
(See 12.2.1) ' o
The octet following the Address Block indicates the length of the
Facility Field in octets. The facility-length
Facility length coded, where bit 1 is the low-order bit of the ipdicator.
12.2.3.1.4 Facility field
Faciliti The Facility Field is present only when the D]
acilities an optional user facility requiring some indidation in the CALL
REQUEST packet or INCOMING CALL packet.
The Facility Field contains an integral num
I Call UserData | actual maximum length of this field depends ¢

L |

NOTE — Coded XXO01 (niodulo 8) or XX10 (modulo 128).

Figure 13— CALL REQUEST and INCOMING CALL
Packet Format

are supported at the DTE/DXE interfacg.

maximum cannot exceed 255 octets and is
global maximum length of the packet (see 12.]

See also:

However, this
lso limited by the
2).

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

Codingof the Eacility Field (clatise 15).

12.2.3.1.5 Call User Data field

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

© 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.

The use of the Address Length Fields in the Address Block, in
CALL ACCEPTED packets is mandatory, even if they are set to

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

NOTE — Coded XX01 (modulg’8)\or XX 10 (modulo 128).
*Used only in the exjended format (see 12.2.4.2).

Figure 14 <<€ALL ACCEPTED and CALL

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 indicatpr is binary-
coded, where bit 1 is the low-order bit of the indicatqr.

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

12.2.4.1.4 Facility field

The Facility Field i$,present only when the DTE or |
an optional user facility requiring some indication
ACCEPTED packet or CALL CONNECTED packet

The Facility Field contains an integral number off
actualmaximum length of this field depends on the
are) supported at the DTE/DXE interface. H
maximum cannot exceed 255 octets and is also 1
global maximum length of the packet (see 12.2.2).

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

The extended format may be used only in conjunc
Fast Select Facility. The extended format is identic3
format except that the Called User Data Field may b

Called User Data field:
Following the Facility Field, the Called User Data

present and has a maximum length of 128 octets. T
contain an integral number of octets, as indicated in

IACCEPTED

DXE is using
in the CALL

octets. The
facilities that
wever, this
imited by he

lion with the
1l to the basic
e present.

Field may be
his field shall
12.1.

CONNECTED Packet Format

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

When a Virtual Call is being established between

two packet-

mode DTEs, networks do not act on any part of the Called User

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)

[an—y

Logical
Channel Identifier

ISO/IE

C 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 Cleari
CLEAR INDICATION packet.

ng Cause Field in a

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."”

12.2.5.1.2 Diagnostic Code field

Packet Type Identifier
o p o0 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 — Codédd X001 (modulo 8) or X010 (modulo 128).
*Used only in the extended format (see 12:2:5.2).

Figure 15 — CLEAR'REQUEST and CLEAR
INDICATION Packet Format

12.2.5.1 Basic format

Octet 5 is the Diagnostic Code Field and
information on the reason for the clearing of't

contains additional
he call. The coding

of the Diagnostic Code Field is dependent or} the clearing cause

as given in table 24.

In a CLEAR REQUEST packet;’ the Diagn:
required, even if it indicates no additional info

In a CLEAR INDICATION packet, if the C
indicates "DTE Originated," the Diagnostic
passed unchanged-from the remote DTE as a
initiated a clearing procedure or, in a DTE/}
restarting procedure. In a CLEAR INDICA]
Clearing Cause Field does not indicate "D
Diagnostic Code Field is network generated.

NOTE — The contents of the Diagnostic Code
meaning of the Clearing Cause Field. A DTE is nof
any action on the contents of the Diagnostic Codg
Cause Field has to be accepted even if the Diagnost|
an unspecified code combination.

12.2.5.2 Extended format

The extended format is used only when the ]

stic Code Field is
rmation.

earing Cause Field
ode Field has been
result of its having
CE environment, a
"ION packet, if the
[E Originated,” the

Field do not alter the
required to undertake
Field. The Clearing
c Code Field contains

DTE or DXE needs

to use the Address Fields, the Facility Fiel
User Data Field. The Address and Facility
CLEAR REQUEST or CLEAR INDIC
response to an INCOMING CALL or CALL
respectively, when the Called Line
Notification Facility (see 13.26) is present.
used when the Charging Information F
Reference Number Facility (13.29) or the F
is present. The Clear User Data Field is used
the Fast Select Facility (13.16) and the Call
Facility (13.25.2.2).

i, and/or the Clear
ields are used in a
TION packet in
REQUEST packet,
ddress Modified
e Facility Field is
ility (see 13.22),
ility Marker (15.1)
in conjunction with
eflection Selection

The description in 12.2.5.1 applies to the extgnded format and, in

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.

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

addition, the fields defined in 12.235.72.1
follow the Diagnostic Code Field.

Bit 8 of the General Format Identifier (octet

through 12.2.5.2.4

1)issetto Oor 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 12.2.1.1.

12.2.5.2.2 Facility Length field

The octet following the Address Block indicates the length of the

Facility Field in octets. The facility-length
coded, where bit 1 is the low-order bit of the i

indicator is binary-
ndicator.
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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 NotSubscribed | X 0 0 1 1 001 [ 345
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 3,4
Network Congestion X00001021N\3,4
Not Obtainable X0001L07 ]| 3,4
ROA Out of Order X0010n01 /| 3,4,5
Gateway-detected Procedure Error 110006001 | 3
Gateway Congestion 1100060011} 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 in‘accordance with table 25.
3 These clearing causes apply only to a DTE/DCE environment.
4 The bit indicated as "X" set to 0 indicates a-¢tlearing 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 Facility field

The Facility Field is[present only‘when the DTE or DXE is using
an optional user facility requiring/some indication in the CLEAR
REQUEST or CLEAR INBICATION packet. The Facility Field
contains an integral nimbér of octets. The actual maximum
length of this field depends on iliti

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).
12.2.5.2.4 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 CLEAR
CONFIRMATION packet transmitted by a DTE aq well as the
format of the CLEAR CONFIRMATION packet r¢ceived by a
DTE.

asic format

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.

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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A See also:
Bits
8 7 6 5 4 3 2 1 — Coding of the Facility Field (clause 15).
General Format 12.3 DATA and interrupt packets
Identifier The following packets are used for transmitting data or are used
1 gp
0 (See Note) with the interrupt procedure:
c a) DATA (123.1);
o Logical b) INTERRUPT (12.3.2); and
e Channel Identifier
t c) INTERRUPT CONFIRMATION (12.3.3).
s 3 Packet Type Identifier 12.3.1 DATA packet

0o (0 0o 1 0 1 1 1

I Address Block I
(See 12.2.1)

Facility length *

| Facilities ]

I |

NOTE — Codefd X001 (modulo 8) or X010 (modulo 128).
*Used only in the extended format (see 12.2.6.2).

Figure 16 — CLEAR CONFIRMATION Packet Format

where the Fatility Marker (15.1) is needed. Thedescription in
12.2.6.1 applies to the extended format and, in addition, the fields
defined in 12..6.2.1 through 12.2.6.2.3 follow joctet 3.

Bit 8 of the GGeneral Format Identifier ((octet 1) is set to 0 or 1
according to |the Address Block format used as described in
12.2.1. Preseptly, 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, thd Address Length Fields are coded with all zeros.
The Address Fields are not present

Figure 17 illustrates the format of the DATA packet transmitted
by a DTE as well as the format of the(DATA| packet received by
aDTE.

The first three octets consist of the General Fprmat Identifier, the
Logical Channel Identifier, and the Packet Tyjpe Identifier Fields,
as described in 12.1.1 through 12.1.3. In addition, bits 8 and 7 of
octet 1 (part of the General Format Identifief) are used as noted
below. When packet sequence numbering is| performed modulo
8, bits 8 through 2-of octet 3 (part of the Padket Type Identifier)
are used as noted’below.

12.3.1.} QUALIFIER bit

Bit8.of octet 1 is the Qualifier bit (Q-bit).
12.3.1.2 DELIVERY CONFIRMATION bijt
Bit 7 of octet 1 is the Delivery Confirmation hit (D-bit).
12.3.1.3 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 packdt receive sequence
number P(R). P(R) is binary-coded, where Bit 6, or bit 2 when
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 exfended, is the More
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 octet 3 when
extended, are used for indicating the packet send sequence
number P(S). P(S) is binary-coded, where bit 2 is the low-order
bit.

12.3.1.6 User Data field

12.2.6.2.2 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.

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).

Octets following octet 3, or octet 4 when extended, contain user
data. This field shall contain an integral number 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 INTERRUPT
packet received by a DTE.

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.
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Bits .
8 7 6 5 4 3 2 1 s 7 6 %% 4 4
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
‘ .
e
t 3 PR M P(S) 0 et: 3 Packet Type ldentiher
8 s 0 o0 1 0O 0 0 1 1
| User Data |
| | | Interrupt UserData |
(modulo 8) | |
NOTE — Coded0001 (modulo 8) or 0010 (mogulo 128)
Bits Figure 18=— INTERRUPT Packet Format
8§ 7] 6 5 4 3 2 1
Gengdral Format
) Igentifier Bits
Q D 1 o0 8 7 6 5 4 3 2 |
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 R
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 (modujo 128).
| | Figure 19 — INTERRUPT CONFIRMATION Packet
(when extended to Modulo 128) Format
D = DELIVERY CONFIRMATION bit
M = MORE DATA hit
Q = QUALIFIER bit by a DTE. This packet contains three octets. These octets
consist of the General Format Identifier, the Logical Channel
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
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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 5 4 3 2 1
General Format General Format
1 Identifier 1 Identifier
0 o0 0 1 0 0 0 1
O (6]
f Logical (t: Logical
e 2 Channel Identifier e 2 Channel Identifier
t t
s Packet Type Identifier s 3 PER) Packet Type Idgntifier
3 P(R
® 0 0 0 0 1 0 0 1 0 1
(Modulo 8) (Modulo 8)
Bits Bits
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
General Format General Format
1 Identifier 1 Identifier
0 0 0 1 0
0 0 1 0 o
(t: Logical :’ Logical
. 2 Channel Identifier . 2 Channel Identifier
t t
s Packet Type Identifier s 3 Packet Type Identifier
3 0 0 0 0 0 0 0 1 0 0 0 O 0 1 0 1
4 P(R) 0 4 P(R) 0

(when extended to Modulo 128)

Figure 20 —(RECEIVE READY Packet Format

This packet chnta 2
extended sequence numbering is used. 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, 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.

(when extended to Modulo 128)

Figure 21 — RECEIVE NOT READY Packet Format

his pack 3 epending on whether
extended sequence numbering is used. 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, 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

Figure 22 illustrates the format of RESET REQUEST and
RESET INDICATION packets. In a DTE/DCE environment, the

© 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
Diagnostic Code Field is dependent on the resetting cause as
given in table 24.

RESET REQUEST facket and RESET INDICATION packet are
two different "phydical” packets because of the intervening
network. However,| in a DTE/DTE environment, the RESET
INDICATION packdt received by a DTE is the same as the
RESET REQUEST plcket sent by the other DTE.

Bits
8 71 6 5 4 3 2 1

General Format

In a RESET REQUEST packet, the Diagnosti¢-Clode Field is
required, even if it indicates no additional informatiop.

In a RESET INDICATION packet, if the ‘Resetting| Cause Field
indicates "DTE Originated," the Diagnostic Code Field has been
passed unchanged from the remote-DTE as a result pof its having
initiated a resetting procedure o7, in“a DTE/DCE environment, a
restarting procedure. In a RESET INDICATION packet, if the
Resetting Cause Field does ot indicate "DTE Originated,” the
Diagnostic Code Field.is.network generated.

1 Identifier NOTE — The contentsvof the Diagnostic Code Field d¢ not alter the
(S¢e Note) meaning of the Résetting Cause Field. A DTE is ndt required to
(0] undertake any dction on the contents of the Diagnostic Cade Field. The
c . Resetting Cause Field has to be accepted even if the Dipgnostic Code
t o Logical Field contaifis an unspecified code combination.
Channel Identifier
€ 12.5.2 )RESET CONFIRMATION packet
t
S Packet T Identifier Figure 23 illustrates the format of the RESET CONHIRMATION
3 ype packet transmitted by a DTE as well as the format of the RESET
0 0 0 1 1 0 1 1 CONFIRMATION packet received by a DTE. [This packet
contains three octets. These octets consist of the Geperal Format
. Identifier, the Logical Channel Identifier, and the Packet Type
4 Resetting Cause Identifier Fields, as described in 12.1.1 through 12.1.B.
. . Bits
5 Diagnostic Code 8 7 6 5 4 3 2 1
General Format
NOTE — Coded (001 (modulo 8) or 0010 (medulo 128). Identifier
Figure 22 — RESET REQUEST and RESET 1 (See Note)
INDICATION-Packet Format 0O
i ) Logical
Channel Identifier
The first three octets|consist of the General Format Identifier, the e
Logical Channel IdeL&iﬁet,—aﬂd—t-he—lZaekvt FypeIdentifierFields; L
as described in 12.1.1 through 12.1.3. S 3 Packet Type Identifier
12.5.1.1 Resetting Cause field 0O 0 o 1 1 1 1 1

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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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 X0000101 ] 3,4
Network Congestion X00001111[34
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 L§43,5
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 in accordance with table 25.
3 These resetting causes apply only to a DTE/DCE efivironment.
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
packets

as the RESTART REQUEST packet sent by the other DTE.

The first three|octets-consist of the General Format Identifier, the
Logical ChannelNldentifier, 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.

12.6.1.1 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

Bits
8 7 6 5 4 3 p 1
General Format
1 Identifier 0O 0 P o0
(See Note)
0]
c
c20 0 0 0 0 0 p o0
t
S Packet Type Identifier
31 1 1 1 1 0 1 1
4 Restarting Cause
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 Congestion 00000011 |4
Network Operational 00000111 | 4
Registration/CancellationConfirmed | 0 11 1 1111 | 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) isjused.
the packet normally) or treat it as an error. In the latter case, .
the Packet Layer trgnsmits 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 From OTE." General Format
12.6.1.2 Diagnostid Code field 1 Identifier 0 0 010

Octet 5 is the Diagnostic Code Field and contains additional

information on the

reason for the restart. The coding of the

Diagnostic Code Fipld is dependent on the restarting cause, as

given in table 24.
In a RESTART RE

DUEST packet, the Diagnostic Code’ Field is

required, even if it ipdicates no additional information.

In network applications, the Diagnostic Code. in a RESTART
REQUEST packet if passed to the corrésponding DTEs as the

Diagnostic Code
Permanent Virtual

of a RESET INDICATION packet for
Circuits or as.the Diagnostic Code of a

CLEAR INDICATIQN packet for'Virtual Calls.

NOTE — The contepts of the Diagnostic Code Field do not alter the
meaning of the Resthrting(Cause Field. A DTE is not required to
undertake any action q¢n the contents of the Diagnostic Code Field. The
Restarting Cause Fiel i i ic Code

(See Note)

v =0 =06 O

Packet Type Identifier
1 1 1 1 1 1 1 1

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

Figure 25 — RESTART CONFIRMATIQN Packet
Format

Field contains an unspecified code combination.
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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12.7 DIAGNOSTIC packet
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
t 210 0 0 0 0 0 0 0 1 Identifier
e 0 0 o0 1
t 0]
- —Packet-Type-ldentifier ‘z > Fogicat
1 1 1 1 0O 0 0 1 N Channel Identifiép
t
3 P(R)
0 1 0 0 1
(Modulo 8)
Diagnostic Explanation

i
|
I

NPTE — Coded 0001 (modulo 8) or 0010 (modulo 128)
Figure 26 — DIAGNOSTIC Packet Format

12.7.1 Diagngstic Code field

Octet 4 is the Piagnostic Code Field and contains informationon
the error conflition which resulted in the transmission'df’the
DIAGNOSTIQ packet. The coding of the Diagnostic Code Field
is given in table 24.

12.7.2 Diagnestic Explanation field

When the DIIAGNOSTIC packet is issued-as a result of the
reception of an erroneous packet (i.e., @ packet with one of the
conditions listed in tables 31 or 32);~this field contains the first
three octets of header information from the erroneous packet. If
the erroneous| packet containstless than three octets, then this
field contains pnly integraloctels, if any, that were received by a
DTE in a DTE/DTE environment or whatever bits were received
by a DCE in q DTE/DECE environmenit.

When the DIAGNOSTIC packet is issued as a result of a time-
out, the Diagrosti i i i

Bits
8 7 6 5 4 3 2 1
General Format
1 Identifier
0 0 1 0
(0]
C .
2 Logical
; Channel Identifier
t
s Packet Type Identifigr
3(0 0 0O 0 1 0 0 1
4 P(R) 0

(when extended to Modulp 128)

Figure 27 — REJECT Padket Format

This packet contains three or four octets, delending on whether

follows.

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).

extended sequence numbering is used. 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 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.

Rits

© 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
binary-coded, where bit 1 is the low-order bit of the indicator.

12.9.1.4 Registration field

8 7 6 S5 4 3 2 1

General [Format
Identifier 0 0 0 0
(See Note)

—

o

ncket Type Identifier
1 1 1 1 0 0 1 1

Wﬁ(bnoo

DTE DXE
Address [length Address length

, DXE Address

| DTE Address |

Registration length

Registration

L |

NOTE — (oded 0001 ((mipdulo 8) or 0010 (modulo 128)
Figure 28 — REGISTRATION REQUEST Packet Format

The Registration Field is present only when )3 change in
agreement is desired for one or more optionaluser fcilities.

The Registration Field contains an integral number of octets.
The actual maximum length of  this) field dep¢nds on the
capabilities supported at the DTE/DXE interface. However, this
maximum cannot exceed 109 oftets.

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 Jdentifier, the
Logical*Channel Identifier, and the Packet Type Ideptifier Fields,
as, described in 12.1.1 through 12.1.3. However,| the Logical
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 ny failure 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 contaifs additional
information on the reason for failure of facilities negptiation.

The coding of the Diagnostic Code Field is given|in table 24.
The bits of the Diagnostic Code Field are all set to 0 when
negotiation is successful or when no additional irfformation is
supplied.

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.

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

12.9.2.3 Address Length fields

Octet 6 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 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

Registration/Cancellation Confirmed

00010011
01111111

Bits
8 7 6 5 4 3 2 1
(General Format
Identifier 0 0 0 0
(See Note)
0 0 0 0 0 0 0 0
Packet Type Identifier
1 1 1 1 0 1 1 1
Cause
Diagnostic
DTE DXE
Address length Address length
DXE Address
DTE Address

12.9.2.4 Address fields

These fields are not pres¢nt” under the
International Standard.

12.9.2.5 Registration Fength field

The octet following’the Address Fields indic
Registration; Field in octets. The registratio
binary-coded, where bit 1 is the low-order bit

12.92.6 " Registration field

The' Registration Field is used to indicate ¥

brocedures in this

s the length of the
-length indicator is
of the indicator.

vhich optional user

facilities are available and which are cumtly in effect. The

Registration Field contains an integral n
actual maximum length of this field depends
supported at the DTE/DXE interface. Howg
cannot exceed 109 octets.

See also:

— Coding of the Registration Field (claug

er of octets. The
on the capabilities
ver, this maximum

e 16).

13 Procedures for optional user fajilities

A number of optional user facilities are avail
a DTE and a DXE. Table 11 summarizes
facilities.

13.1 On-line Facility Registration

le for use between
these optional user

On-line Facility Registration is an optional user facility agreed to

for a period of time by the DTE and DXE.

is user facility, if

subscribed to, permits a DTE at any time to|request registration

of optional user facilities and/or to obtain

e current values of

Registration length

such Tfacilities as understood by the interfacing DXE.

Registration

NOTE — Coded 0001 (modulo 8) or 0010 (modulo 128)
Figure 29 — REGISTRATION CONFIRMATION

Packet Format

In a DTE/DTE environment, separate agreement to use the
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
D-bit Modification 13.3 A A Yes No No
Packet ission 134 A A Yes No 'Ye.s2
Incomipg Calls Barred 13.5 E — Yes No No>
Outgoihg 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
Nonstahdard Default Packet Sizes 139 A A Yes No Yes
Nonstapdard Default Window Sizes 13.10 A A Yes No Yes
Defaul{ Throughput Classes Assignment 13.11 A A Yes No Yes
Flow Control Parameter Negotiation 13.12 E — Yes Yes* Yes
Throughput Class Negotiation
relatgd 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
utgoing Access 13.14.2} (A — Yes No No
—Closed User Group With
Incoming Access 13143 A — Yes No No
—Infoming Calls Barred Within
a|Closed User Group 13144 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
Qutgoing Access Selection 13147 A — No Yes* No
Bilaterhl Closed User Group
relatefl facilities 13.15
—Bf{lateral Closéd-User Group 13151 A — Yes No No
—B{lateral Closed User Group
With Outgoing Access 13.152] A — Yes No No
—Bi1latéral-Closed User Group
Skléction 13153 A — Na Yes* Nao
Fast Select 13.16 E — No Yes Yes®
Fast Select Acceptance 13.17 E — Yes No No®
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)

Calls and Permanent Virtual Circuits.

5 In a DTE/DTE environment, use of this facility requires agreement by both DTEs for a period of time.

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 13.21
—NUI Subscription 13.21.1 A — Yes No No
NOTOverride 137212 A — Yes NoO 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
Hunf 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
—tCall Redirection or Call
Deflection Notification 13253 A — No Yes No
—ICRD Prevention Subscription 13.254.1 VA — Yes No No
—ICRD Status Selection 132542 A — No Yes No
Called Line Address Modified Notification |13.26 E — No Yes No
Tragsit Delay Selection And Indication 13:27 E — No Yes No
Altegrnative Addressing related facilities 13.28 A
—Global Alternative Address Registration [13.28.1.1 | A — Yes No No
—tHInterface Specific Alternative
Address Registration 132812 | A — Yes No No
—f-Alternative Address Usage-Subscription | 13.28.2 A — Yes No No
Ref¢rence Number 13.29 Yes Yes* Yes
VC = Virtual Call
PVC = Permanent Virtual Circuit
NOTES
1 The classification indicates whether the facility must be provided by an X.25 network (an E - Essential facility), may ¢ptionally be
provided by an X.25 network (an A - Additional facility), or does not apply (shown as a dash) as given in Recommendation X.2.
2 Inp DTE/DTE environment, use of these facilities is agreed to separately for each direction of transmission.
3 Inp DTE/DTE environmen

4 These per Virtual Call facilities cannot be used unless the corresponding facility has been agreed to 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
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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 facilities, as
applicable, by transmitting across the DTE/DXE interface a
REGISTRATION REQUEST packet and by starting the

© 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
packet with a cause indicating "DTE Originated” and the
diagnostic "Registration/Cancellation Confirmed."

Registration RequestRespense-TimerF28)-

A REGISTRATION REQUEST packet may be sent without
attempting to registdr any optional user facilities (i.e., without a
Registration Field) tp obtain the current values of the applicable
optional user facilitips or to avoid requesting facilities or values
of facilities that are ot available.

Having sent a REGISTRATION REQUEST packet, the DTE
should wait for the REGISTRATION CONFIRMATION packet
before sending a CA[LL REQUEST packet.

The failure to recejve a REGISTRATION CONFIRMATION
packet before expjration of T28 after transmission of a
REGISTRATION REQUEST packet is considered an error. The
registration procedufe is retried up to a maximum number of
times R28. After ths, the Packet Layer notifies the appropriate
entity that it has nof received a confirmation of the registration
procedure.

See also:

— REGISTRATION REQUEST packet format (12.9.1 and
figure 28);

If the DCE or DTE cannot make all of the odifications
requested in a REGISTRATION REQUEST(packet, then it will
not alter the values of some facilities. Circumstance$ 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 Log¢al Charging
Prevention Facility is inl efféct); and

b) when the interface’has at least one Virtual Call established
when attempting.tg fiegotiate those facilities that require all
Virtual Call¢ogical channels to be in the READY state
(pl); this includes the collision of an INCOMING CALL
packet-and a REGISTRATION REQUEST pagket.

If the requested value of a particular facility is not pefmitted, then
the DCE or DTE will report in the REGISTRATION
CONFIRMATION packet:

a) if the facility has a boolean value, the value pefmitted;

b) if the facility has a numeric value and the requested value
is greater than the maximum-permitted vglue of that
facility, the maximum-permitted value; or

— Receiving ar
— Registration }
— Registration
27).
13.1.1.2 Processing

This subclause appli
when it acts as a r

esponse to facility registration (13.1.1.3){
Request Response Timer (T28) (table.26);
Request Retransmission Count~(R28) (table

a facility registration request

bs 10 a DTE only ina DTE/DTE environment
sponder for the'registration procedure. It

c) if the facility has a numeric value and the req|
is less than the minimum-permitted value of
the minimum-permitted value.

NOTE — The values shown in the RE
CONFIRMATION packet represent the current values in eff

If, in a DTE/DTE environment, a DTE
REGISTRATION REQUEST packet after having tr

uested value
that facility,

GISTRATION
ect.

receives a
unsmitted its

always applies 1o d DCE when/the registration procedure is
used.

The DCE or DTE |receiving a REGISTRATION REQUEST
packet (even if the packethas no Registration Field) will, as a

own REGISTRATION REQUEST packet, then the|registration
procedure is considered cancelled with no effect and no
REGISTRATION CONFIRMATION packet is returndd. The DTE
may transmit another REGISTRATION REQUEST |packet after
some randomly-chosen time delay.

result, report the avalilability and the cirrent values of all optional
user facilities applicable to the interface by transmitting across
the DTE/DXE interface a REGISTRATION CONFIRMATION
packet. Optional user facilities 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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See also:
— REGISTRATION CONFIRMATION 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
Virtual Circuits at the DTE/DXE interface, the values of those
facilities that can be modified only when there are no existing

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.

Virtual Calls {i.e., all logical channels used for Virtual Calls are
in the READ|Y state (pl)) take effect at the completion of a
restart procedyre. In a DTE/DCE environment, the DTE will also
receive a RESTART INDICATION packet from the DCE with a
cause indicating "Registration/Cancellation Confirmed” and the
diagnostic "INo Additional Information.” In a DTE/DTE
environment, | the DTE receiving a REGISTRATION
CONFIRMATION packet will also receive a RESTART
INDICATION |packet with a cause indicating "DTE Originated”
and the diaghostic "Registration/Cancellation Confirmed.” In
either case, a RESTART CONFIRMATION packet is transmitted
in response to|the RESTART INDICATION packet.

Those optionpl user facilities for which a modification was
requested in phe REGISTRATION REQUEST packet but for
which there |is no corresponding facility indicated in the
REGISTRATION CONFIRMATION packet are not supported or
are not permjtted to be negotiated with the On-line Facility
Registration Fpcility.

See also:

— REGI§TRATION CONFIRMATION packet ~format
(12.9.4 and figure 29);

— Facilitjes that can be modified only when allVirtual Calls
are in the READY state (13.1.2.5);

— Restarf procedures (clause 4).
13.1.1.4 Effegts of fault conditions-onregistration

A fault condjtion in a DTE that Jacts as an initiator for the
registration 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
REQUEST pdcket without a Registration Field to ascertain the
current values| of/the-optional user facilities as understood by the
interfacing DXE:

13.1.2 Registration procedures for specific)pptional user

facilities
The registration procedure for acspecific optional user facility
depends on the facility. Table, 12)classifies, for the purposes of

registration, the optional Cusef facilities [according to the
registration-procedure requirements applying to them.

The absence of a fegistration-facility in a| REGISTRATION
REQUEST packét ymeans no modificatio to the previous
agreement is desired for the concerned facilitigs.

The absence,“of a registration-facility in a] REGISTRATION
CONFIRMATION packet means that the congerned 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 optional user
facilities in Class 1. These optional user facilifies are:
a) those facilities for which negotiation is fjot permitted:

— On-line Facility Registration (13.1),
— Closed User Group related facilities [(13.14),
— Bilateral Closed User Group related [facilities (13.15),
— Network User Identification related facilities (13.21)
— Hunt Group (13.24),
— Alternate addressing related facilitiep (13.28), and
— Reference Number (13.29); r

A fault condition within the network may effect the values of the
optional user facilities previously registered through 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

b) those facilities for which negotiation is not needed (these
are Essential facilities 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
Facilities In DXE
Class 1: Facilities for On-line Facility Registration — — — —
whicE Tegistration does Closed User Group related
not apply facilities — — — —_
(Seef13.1.2.1) Bilateral Closed User Group
related facilities — — — —
Fast Select — — — =
NUI related facilities — — — —_
ROA Subscription — — — —_
Hunt Group — — — —
Call Redirection and Call
Deflection related facilities — — N —
Transit Delay Selection and
Indication — — — _
Alternate Addressing related
facilities — — — —
Reference Number — — — —
Clas§ 2: Facilities that Local Charging Prevention — a — No
cannpt be negotiated
but Aillose values can
be rtained (See
13.12.2)
Class 3: Facilities that Reverse Charging — — b No
apply on a per Virtual Charging Information (per,
Call pasis and whose Virtual Call basis) — — b No
availpbility for use can ROA Selection — — b No
be ascertained by a DTE Called Line Address Modified
(thesp correspond to Notification — — b No
certajn Additional facili-
ties that a DTE may use,
if implemented by the DCE,
with|no need for prior
agre¢ment with the
DCH) (See 13.1.2.3)
Clas} 4: Facilities that Incoming Calls Barred c c — Yes
are ajways available and Outgoing Calls Barred c c — Yes
whose use(can be in- Flow Control
Parameter Negotiation c c — Yes
Rasic Thronghpnt Class
respond to certain Negotiation c c — Yes
Essential facilities whose | Fast Select Acceptance c c — 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? 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§ d b Yes
interface and whose D-bit Modification & d b No
avaifability for negotia- | Packet Retransmission d> d b Yes
tionjcan be ascertained Nonstandard Default Packet Sizes e e b Yes
and p value negotiated Nonstandard Default Window Sizes f f b Yes
(thege correspond to Default Throughput Classes .
certgin Additional Assignment g g b Yes
facilities whose use a Extended Throughput Class
DTE and DXE must Negotiation [ c — Yes
agreg to for a period of Reverse Charging Acceptance c c b No
timg) (Section 13.1.2.5)  [Charging Information (per
interface basis) c [ b No
Logical Channel Rzmges2 h5 h b Yes

NO

the

1T
2 T

Thel

[ES

*REG.REQ. = REGISTRATION REQUEST packet
REG.CONF. = REGISTRATION CONFIRMATION packet

b. the "Availability Of Facilities" Registration-Facility

he categorization of facilities as Essential or Additional is given in table 1.

he term "optional user facility" with regard to the registration procedure includes Logical Channel Ranges parameters. These
parameters are inclusive of the One-way Logical Channel Outgoing.and One-Way Logical Channel Incoming Facilities.
subj
two;

3 T

a. the "Non-negotiable Facilities Values'" Régistration-Facility

e. the "Nonstandard Default Packet Sizes" Registration-Facility

f. the "Nonstandard Default Window Sizes" Registration-Facility

g. the "Defadlt Throughput Classes Assignment" Registration-Facility and
h. the“Iiogical Channel Types Ranges" Registration-Facility.

Registration-Facilities in (e), (), and (g) above are used to negotiate the optional user facilities with the same name. Hpwever, the
regiftratjon-facility is distinct from the optional user facility.

c. the "Facilities That May Be Négotiated At Any Time" Registration-Facility

[The values

ect to negotiation are the associated parameters (i.e., boundaryipoints) of the one-way incoming logical channels (LI( and HIC),
way logical channels (LTC and HTC), and one-way outgéing logical channels (LOC and HOC).

he registration procedure makes use of eight "registration*facilities." These registration-facilities, which are used only if support of
egistration procedure, are:

d. the "Facilities That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State pl"
Registration-Facility

4 "No" means that the corresponding bit in the registration-facility is always set to 0.

5 Values for these facilities may be requested only when all logical channels used for Virtual Calls are in state p1.
6 A DTE can only subscribe to one of these facilities at a time.

5§


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

ISO/IEC 8208 : 1995(E)

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
REGISTRATION REQUEST packet with or without any
registration-facilities. The "Non-negotiable Facilities Values”

© 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
to the Incoming Calls Barred, Outgoing Calls Barred, and Fast Select
Acceptance Facilities (these facilities do not usually apply in this

Registration-Facility [is used by the DCE in a REGISTRATION
CONFIRMATION packet to specify the values of the Class 2
optional user facilitiep.

13.1.2.3 Use of regiltration-facilities applicable to Class 3
optional usgr facilities

There are four Class $ optional user facilities:
a) Reverse Charging (13.18);
b) Charging Information (per Virtual Call basis) (13.22);
c) ROA Selection|(13.23.2); and
d) Called Line Address Modified Notification (13.26).

The registration progedure can be used only to determine the
availability for use qf Class 3 optional user facilities. It is not
used to invoke or [revoke these facilities. To ascertain the
availability for use ¢f Class 3 optional user facilities, the DTE
shall transmit across the DTE/DCE interface a REGISTRATION

REQUEST packet
The "Availability Of
the DCE in a REG|
specify whether opti
the DTE. If this r
optional user facility
request it on subsequ

with or without any registration-facilities.
Facilities" Registration-Facility is used by
[STRATION CONFIRMATION packet to
bnal user facilities are available for use-by
gistration-facility indicates that a Class 3
is available for use, then the DTE may
ent Virtual Calls.

13.1.2.4 Use of regiltration-facilities applicable to Class 4
optional usgr facilities

There are five Class 4 optional user facilifies:
a) Incoming Calld Barred (13.5);
b) Outgoing Callg Barred (13-6);
¢) Flow Control Harameter-Negotiation (13.12);
d) Basic Throughput/Class Negotiation (13.13); and

A Calls Barred
Facilities may be invoked/revoked to control Virtual Call'inftiation on the
DTE/DTE interface. Negotiation of the Fast Select-Acceplance Facility
may be used to determine the ability of both DTEsto sugport the Fast
Select Facility when used during Virtual Call Setup.

13.1.2.5 Use of registration-facilities applicable to|Class 5§
optional user facilities

There are nine Class 5 optional user facilities:

a) Extended Packet Sequence Numbering (the ekact method
for negotiating, ‘this facility is being studied| by I'TU-T)
(13.2) - Class’S.1;

b) D-bit Médification (13.3) - Class 5.1;
c) Packet\Retransmission (13.4) - Class 5.1;
d) Nonstandard Default Packet Sizes (13.9) - Clasp 5.2;
e) “Nonstandard Default Window Sizes (13.10) - (lass 5.2;

f) Default Throughput Classes Assignment| (13.11) -
Class 5.2;

g) Extended Throughput Class Negotiation | (13.13) -
Class 5.1;

h) Reverse Charging Acceptance (13.19) - Class §.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 5J2. This set
encompasses the One-way Logical Channel Outgding Facility
(13.7) and the One-way Logical Channel Incomlng Facility
(13.8).

NOTES

1 Class 5 optional user facilities are further categorized by|whether they

have a boolean valune (Class S 1) or a numeric value (Class 512).

e) Fast Select Acceptance(13-17)-

The "Facilities That May Be Negotiated At Any Time"
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
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2 In this subclause, "optional user facilities” also refers to the set of
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 v

alue (Class 5.2).

NOTE 4 — A DTE may attempt to register a value for a Class 5
optional user facility without ascertaining whether it is available for

negotiation.

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;

b) if the requested value is greater than the maximum-
permitted value of that facility, then the value shown is the

To register a yalue for one or more optional user facilities in this

class, the D

transmits across the DTE/DXE interface a

REGISTRATION REQUEST packet containing the appropriate
registration-fafilities as shown in table 12. The appropriate
registration-failities, as indicated in table 12, are used by the
DXE in a REGISTRATION CONFIRMATION packet to specify
a value for edch Class 5 optional user facility applicable to the
DTE/DXE intgrface.

13.1.2.5.1 Registering values for Class 5.1 (Boolean) optional

usg

The appropri
DTE in a
whether opti

r facilities

e registration-facilities (see table 12) are used by a
EGISTRATION REQUEST packet to specify
al user facilities are to be invoked or revoked.

(The REGISTRATION REQUEST packet transmitted across the
DTE/DXE ipterface may also contain other registration-

facilities.)

The approprig

te registration-facilities are used by the DCE or

DTE in a REGISTRATION CONFIRMATION packet to specify
whether opticlal user facilities are invoked or revoked.

13.1.2.5.2 R
usq

The appropri
REGISTRA

values that th
Class 52 o
REQUEST p
may also cont:

When using t|
Facility, the
boundary poif
channels (LIC

istering values for Class 5.2 (Numeric)-optional
r facilities

e registration-facilities (see table12) are used in a
ON REQUEST packet to‘specify the numeric
e DTE wishes to negotiate" for the corresponding
ptional user facilities. ) (The REGISTRATION
acket transmitted across the DTE/DXE interface
nin other registration-facilities.)

he "Logical Channel Types Ranges" Registration-
alues_to—be negotiated are the parameters (i.e.,
ts) associated with the one-way incoming logical
anid/HIC), two-way logical channels (LTC and

TTaXIITUIT-PeTIItEed vaie, and

c) if the requested value is less than(the Jnjnimum-permitted
value of that facility, then)the vajue shown is the
minimum-permitted value.

13.2 Extended Packet Sequence Numbgring

Extended Packet Sequence Numbering is an optional user facility
agreed to for a period ©f tithe 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 s¢quence numbering
of packets performed modulo 128. In the abs¢nce of this facility,
the sequence’numbering of packets is perform¢d modulo 8.

13,3\ D-bit Modification

This' optional user facility applies only
énvironment.

to a DTE/DCE

D-bit Modification is an optional user facilfty agreed to for a
period of time by the DTE and DCE. It appli¢s in common 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 pupport end-to-end
P(R) significance. It allows these DTEs to ¢ontinue to operate
with end-to-end P(R) significance within a natjonal network.

For communications within the national petwork, this user
facility, if subscribed to

a) changes from O to 1 the value of bif 7 of the General
Format Identifier in all CALL REQUEST and CALL
ACCEPTED packets and the value df the D-bit in all
DATA packets received from the DTE, pnd

b) sets to O the value of bit 7 of the Generl Format Identifier
in all INCOMING CALL and CALL CONNECTED
packets and the value of the D-bit in |all DATA packets

HTC), and one-way outgoing logical channels (LOC and HOC)
as shown in figure 1. The relationships between LIC, HIC, LTC,
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.

transmitted to the DTE.

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
REJECT packets.

© 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
DTE/DCE environment, a DCE will indicate the cause as "Local
Procedure Error.” In a DTE/DTE environment, a DTE will

13.4.1 Requesting

A DTE requests refransmission of one or several consecutive
DATA packets by tfansmitting across the DTE/DXE interface a
REJECT packet sppcifying the logical channel and a packet
receive sequence pumber P(R) and by starting the Reject
Response Timer (T27). The value of this P(R) shall be greater
than or equal to the|P(R) last sent by the DTE and less than the
P(S) of the next DATA packet to be transmitted by the
interfacing DXE. the P(R) is outside this range, the DXE
receiving the REJE(JT will initiate a reset procedure. A DCE will
indicate the cause q4s "Local Procedure Error” whereas a DTE
will indicate the cayse as "DTE Originated.” In either case, the
diagnostic will be "Ihvalid P(R)."

The failure to regeive the requested DATA packet before
expiration of timer|T27 is considered an error. The REJECT
packet is retransmitfed up to a maximum number of times R27.
After this, the DTE resets the logical channel with a cause
indicating "DTE Orjginated" and the diagnostic "Timer Expired
Or Retransmission Qount Surpassed For Reject.”

NOTE 1 — A DCE dr DTE receiving a REJECT packet is not obligated
to retransmit the requeted DATA packets in such a timely fashion(so as
to prevent the transmifting DTE’s T27 timer from expiring. Theréfore,
such a timer should be hsed with caution.

Until the requested DATA packet is received, “other DATA
packets received on the logical channel should'be discarded.

NOTE 2 — A DTE|receive-not-ready sityation’indicated by the prior
transmission of a RHCEIVE NOT READY.packet is cleared by the
transmission of a REJTHCT packet.

See also:
— REJECT padket format (12.8 and figure 27);
— Retransmissjon‘Response Timer (T27) (table 26);

indicae thecanse—as—“DTE—Originared——Im—either case, the

diagnostic will be "Unauthorized Reject.”

Those DATA packets within the window, and pgnding initial
transmission may follow the retransmitted DATA packet(s).

NOTE — A DTE receive-not-ready~situation indicated by the prior
reception of a RECEIVE NOT READY'packet is cleared bly the reception
of a REJECT packet.

See also:
— Reset procedures)(clause 8);
— Receive-not-ready situation (7.1.6);

— Timers{to consider when receiving a REJECT packet
(table28).

13.5 Jncoming Calls Barred

This optional user facility applies only to Virtual Cpll service 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 [applies to all
logical channels used at the DTE/DCE interface for Virtual Calls.

This user facility, if subscribed to, prevents incoming Virtual
Calls from being presented to the DTE. The DTE may originate
outgoing Virtual Calls.

NOTES

1 Logical channels used for outgoing Virtual Calls retain their full-duplex
capability.

2 When incoming calls are barred, some networks may p¢rmit a 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

— Reject Retransmission Count (R27) (table 27);
— RESET procedures (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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This optional user facility applies only to Virtual Call service in
a DTE/DCE environment.

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
facility, if su

a period of time by the DTE and DXE. This user
bscribed 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.

The rules according to which Logical Channel Identifiers can be assigned
to one-way outgoing logical channels for Virtual Calls are given in figure

1.

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
directions of data transmission across the DTE/DXE interface.
The default window size used by a DTE shall always be capable

NOTE 2 — [f all the logical channels for Virtual Calls are one-way
outgoing at a IPTE/DXE interface, then the effect is equivalent to the

Incoming Calls

See also:

Barred Facility (except that note 2 to 13.5 does not apply).

— Optiontl User Facility for Incoming Calls Barred (13.5).

13.8 One-w|

This optional

y Logical Channel Incoming
user facility applies only to Virtual Call service.

One-way Log|cal Channel Incoming is an optional user facility

agreed to for
facility, if su

h period of time by the DTE and DXE. This user
scribed 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 its full-d

The rules acct

iplex capability.

rding to which Logical Channel Identifiers can be

assigned to orje-way incoming logical channels for Virtual Calls

are given in fi

pure 1.

NOTE 2 — If all the logical channels for Virtual Calls are one-way

incoming at a
Outgoing Calls

See also:

DTE/DXE interface, then the effect is equivalent to the
Barred Facility.

— Optionjal User Facility for Outgoing Calls Barred (13.6).
13.9 Nonstqndard Default Packet Sizes

Nonstandard
agreed to for

Pefault Packet Sizes” is an optional user facility
j period of time.by the DTE and DXE. This user

facility, if subjscribed to; prevides for the selection of a default

packet size fo!

each direction of data transmission from the list of

packet sizes spppotted by the DTE and DXE. Some DXEs may
constrain the| default packet size to be the same for both

directions of

of being set to 2. In the absence of this ficility, the default
window size for each direction of data trdnsmifsion is 2.

Values other than the default window Sizes mdy be negotiated for
a Virtual Call by means of~the Flow (ontrol Parameter
Negotiation Facility. Values é6ther than the dgfault window sizes
may be agreed to for a period of time for eachl Permanent Virtual
Circuit.

See also:

— Optional~User Facility for Flow (Control Parameter

Negotiation (13.12).
13.11 Default Throughput Classes Assi

Default’ Throughput Classes Assignment is| an optional user
facility agreed to for a period of time by the and DXE. This
user facility, if subscribed to, provides for |the selection of a
default throughput class for each direction of data transmission
from the list of throughput classes supportedl by the DTE and
DXE. Some DXEs may constrain the default throughput classes

nment

to the user class of service (i.e., access-line
the DTE. In a DTE/DCE environment, they inay not exceed the
maximum throughput class supported by the OCE.

The default throughput classes are the mdximum throughput
classes which may be associated with any Virtual Call at the
DTE/DXE interface. Values other than the |default throughput
classes may be negotiated for a Virtual Cajl by means of the
throughput class negotiation facilities. Valkes other 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 Throughpyt Class Negotiation

data—trarsmissiomacross—the DTEDXE interface:

The default packet size used by a DTE shall always be capable of
being set to 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:

(13.13);
— 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
Sizes Facility.

When the calling DTE has subscribed to the Flow Control

© 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
present in the INCOMING CALL packet and no facility request is
made in the CALL ACCEPTED packet, then the called DTE is

Parameter Negotiatign Facility, it may separately request, in the
CALL REQUEST phcket, packet sizes and/or window sizes for
both directions of fata transmission of the Virtual Call. If
particular window siges are not explicitly requested in the CALL
REQUEST packet, fhen the DXE will assume that the default
window sizes werq requested for both directions of data
transmission. If particular packet sizes are not explicitly
requested, then the OXE will assume that the default packet sizes
were requested for bgth directions of data transmission.

When a called DTE has subscribed to the Flow Control
Parameter Negotiatign Facility, each INCOMING CALL packet
indicates the packet|sizes and window sizes from which DTE
negotiation can staft (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 pgcket and those indicated in the INCOMING

Table 13 — Valid Flow Control Paramétér Requests in CALL ACCEPTED Packet
in Response to Flow Control Parameter Indications in INCOMING CALL Packet

assumed 1o have accepied the dejault values.

In a DTE/DCE environment, when the calling DTE has
subscribed to the Flow Control Parameter Negotiatiqn Facility,

every CALL CONNECTED packetindicates the packet sizes and
window sizes to be used at they interface for thd call. In a
DTE/DTE environment, abserice of a facility indidation in the
CALL CONNECTED packet ‘indicates that the called DTE has
accepted the values intheINCOMING CALL packe} 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 i table 14.

A networlk/ may have constraints requiring the flow control
parameters used for a call to be modified before indjcating them
to the’ DTE in the INCOMING CALL packei or CALL
CONNECTED packet; e.g., the ranges of parameter values

Parameter Indication

Valid Parameter Request

W(indicated) >2
W (indieated) = 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 Default Packet
Sizes (13.9);

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
classes in the CALL ACCEPTED packet are those that are less
than or equal to the ones (respectlvely for each direction of data

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

— Coding of the packet-size request (15.2.1 and 15.2.2.1.1);

— Coding of the window-size request (15.2.1 and
15.2.2]1.2).

13.13 Throughput Class Negotiation Facilities

These optiondl user facilities apply only to the Virtual Call
service.

Basic Throughput Class Negotiation and Extended Throughput
Class Negotiation are optional user facilities. Only one of these
facilities may |be agreed to for a period of time by the DTE and
DXE for Virfual Calls. If subscribed to, the facility permits
negotiation o] a per Virtual Call basis of the throughput classes.
When the Badic Throughput Class Negotiation Facility has been
subscribed to} the DTE may explicitly negotiate throughput
classes up to| 192 000 bit/s. When the Extended Throughput
Class Negotiation Facility has been subscribed to, the DTE may
explicitly negptiate throughput class values higher than 1927000
bit/s. The thijoughput classes are considered independently for
each direction|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 Clgq
the meaning of
field of the Bas.
CALL and CAL
higher".

ss Negotiation Facility is also subscribed. In this case,
he value corresponding to 192 000 bit/s in the parameter
c Throughput Class Negotiation Facility in INCOMING
. CONNECTED packets.is' changed to "192 000 bit/s or

When the caﬂ'mg DTE has’ subscribed to one of the throughput

class negoti
REQUEST p4

ion facilities, it may request, in the CALL
cket, the-throughput classes for both directions of

data transmisgiop of the Virtual Call. If particular throughput
classes are npt\explicitly requested in the CALL REQUEST

called DTE does not make any throughput ¢lass facility request
in the CALL ACCEPTED packet, then the [throughput classes
finally applying to the Virtual Call will be the ones indicated in
the INCOMING CALL packet.

In a DTE/DCE environmenty if the called DTE has not
subscribed to one of thethroughput class ndgotiation facilities,
the throughput classes finally applying to tHe Virtual Call are
less than or equal -to the ones selected at thq calling DTE/DCE
interface, and less-than or equal to the defauft values defined at
the called DTE/DCE interface.

When the calling DTE has subscribed to ong of the throughput
class, negotiation facilities, every CALL CONNECTED packet
willjindicate the throughput classes finally apglying to the Virtual
Call. In a DTE/DTE environment, such an igdication is present
only if the called DTE has provided it in its |CALL ACCEPTED
packet; in its absence, the calling DTE should assume the
throughput classes requested in its CALL REQUEST 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 throughput class
negotiation facilities, the throughput classds applying to the
Virtual Call will not be higher than the ones agreed to as defaults
at the calling and called DTE/DCE interfafes. They may be
Jurther constrained to lower values by the|network, e.g., for
international service.

NOTES

2 Since both the Flow Control Parameter Negotiation Facility and either
the Basic or Extended Throughput Class Negotigtion Facility can be
applied to a single call, the achievable throughput wjll depend on how the
D-bit is manipulated.

3 Users are cautioned that the choice of too small a window size and
packet size at a DTE/DXE interface (made by use of the Flow Control

packet, then the DXE will assume that the default values were
requested for both directions of data transmission.

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

Parameter _NegoUation Facility) may adversely affect the attainable
throughput class of a Virtual Call. This is likewise true of flow control
mechanisms adopted by the DTE to control data transmission 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);

61


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

ISO/IEC 8208 : 1995(E)

62

© ISO/IEC

DTE B
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DTE C CUG2
DTED
CLOSED USER GROUP (CUG) INFORMATION
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MAKE RECEIVE
DTE SUBSCRIPTION CALLS TO | CALLS FROM
A CUG With Outgoing Access B,D,E B
e CUG 1
B CUG With Incoming-Access A A,C,D,E
e CUG1
¢ 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
in various combinations of accessibility within a network
environment. Figure 30 shows some of the possibilities that exist

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
Access Selection Facility (see the note). When a DTE belonging
to one or more CUGs receives a Virtual Call, the CUG selected

for a hypothetjcal situation.

There are 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 Call to|be indicated. These seven facilities are:

a) Closed User Group (13.14.1): this is the basic facility that
enables p DTE to belong to one or more CUGs;

b) Closed User Group With Outgoing Access (13.14.2): this
is a vafiant of (a) that also enables the DTE to make
outgoing calls to DTEs in the open part of the network
(i.e., to PTEs not belonging to any CUG), and to DTEs in
other CUGs having the incoming access capability (see (c)
below);

¢) Closed User Group With Incoming Access (13.14.3): this

is a varjant of (a) that also enables the DTE to receive
calls from DTEs in the open part of the network
(i.e., frgm DTEs not belonging to any CUG), and from
DTEs irf other CUGs having the outgoing access capability

(see (b) pbove);

d) Incom'uE Calls Barred Within A Closed User Group
(13.14.4): this is a supplementary facility\to (a), or (b)
and/or [c) that prevents the DTE from Treceiving any

incomi.:t calls from DTEs in a specified-CUG;

i

e) Outgo Calls Barred Within. A Closed User Group
(13.14.9): this is a supplementary facility to (a), or (b)
and/or [c) that prevents \the DTE from making any
outgoing calls to DTEs«n\a specified CUG;

f) Closed |User Group® Selection (13.14.6): this facility
provideg for the speCification of the CUG pertaining to a
specific|Virtual Call; and

g) Closed |User” Group With Outgoing Access Selection

may be explicitly indicated in the INCOMING CALL packet
through the use of the Closed User Group, ‘S¢lection Facility or
the Closed user Group With Outgoing-Access Belection Facility.

NOTE — For a given Virtual Call; only one of fthe above-mentioned
selection facilities can be present.

The number of CUGs t¢ which a DTE can |belong is network
dependent.

13.14.1 Closed User Group

This optional usér facility applies only to Virfual Call service in
a DTE/DCE environment.

Closed\User Group is an optional user facility agreed to for a
pefiod of time by the DTE and DCE for Virtyal Calls. This user
facility, if subscribed to, enables the DTE tg belong to one or
more CUGs. A CUG permits the DTEs belonging to the group to
communicate with each other but precludes cpmmunication with
all other DTEs.

When the DTE belongs to more than opme CUG, then a
preferential CUG shall be specified.

When the Closed User Group Facility is subsdribed to, then only
the Closed User Group Selection Facility is applicable for use at
the DTE/DCE interface.

13.14.2 Closed User Group With Outgoing Access

This optional user facility applies only to Virjual Call service in
a DTE/DCE environment.

Closed User Group With Outgoing Access s 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 closed user groyps and to originate
Virtual Calls to DTEs in the open part of the network (i.e, to

CUCY and

(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
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.

DTEs—net-belonging—te—any—-CUG)-and—te—PTEs belonging to
other CUGs with the incoming access capability.

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.

63


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

ISO/IEC 8208 : 1995(E)

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 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 closed user groups and to receive
incoming calls from DTEs in the open part of the network (i.e.,
from DTEs not belonging to any CUG) and from DTEs
belonging to other CUGs with the outgoing access capability.

When the Closed User Group With Incoming Access Facilit
subscribed to and the¢ network offers to the DTE the capability of
choosing not to havd a preferential CUG and the DTE has chosen
not to have a preferdntial CUG, then both the Closed User Group
Selection Facility ahd the Closed User Group With Outgoing

Access Selection F

1]1fv are annlmahlp for use at the interface.

In all other cases of subscnptlon to the Closed User Group With
Incoming Access Ficility, the DTE shall specify a preferential
CUG and only the Closed User Group Selection Facility is

applicable for use at|the interface.
13.14.4 Incoming Calls Barred Within A Closed User Group

This optional user
a DTE/DCE enviro

ility applies only to Virtual Call service in
ent.

Incoming Calls Bagred Within A Closed User Group is an
optional user facility agreed to for a period of time by the DTE
and DCE. This use} facility, if subscribed to for a given CUG,
permits the DTE to joriginate Virtual Calls to DTEs in this CUG

but precludes the regeption of incoming calls from DTEs in this
CUG.

13.14.5 Outgoing (alls Barred Within A Closed User Group

This optional user fgcility applies only to Virtual Call service in
a DTE/DCE environnent.

Outgoing Calls Bafred Within A Closed User\Group is an
optional user facility agreed to for a period of, time by the DTE
and DCE. This use} facility, if subscribed-to;for a given CUG,
permits the DTE to feceive Virtual Calls-frem DTEs in this CUG
but prevents the DTE from originating Virtual Calls to DTEs in
this CUG.

13.14.6 Closed UIGroup Selection

This optional user fycility applies only to Virtual Call service in
a DTE/DCE environment,

© 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.

if requested by the DTE.

The appearance, in a CALL REQUEST packet, of poth formats
or a format inconsistent with the numbenof CUGs $ubscribed to
is an error for which the network clears”the call pith a cause
indicating "Invalid Facility Request)"

The significance of the presence of the Closed |User Group
Selection Facility in CALINREQUEST and INCOMING CALL
packets is given in table§ 15'and 16, respectively.

See also:

— Coding ofthe Closed User Group Selection Facility
(15.2-1¥and 15.2.2.3).

13.14.7 €losed User Grot

n ino cesk Selection
User zroup W utgoing /

This-optional user facility applies only to Virtual Chll service in
aDTE/DCE environment.

Closed User Group With Outgoing Access Selgction is an
optional user facility which may be used on a per| Virtual Call
basis. This facility can only be used if the network|offers to the
DTE the capability not to have a preferential CUG jnd the DTE
has chosen not to have a preferential CUG. This fatility may be
requested by a DTE only if the DTE has subscribed fo the Closed
User Group With Outgoing Access Facility, or to both the Closed
User Group With Outgoing Access and Closed Uset Group With
Incoming Access Facilities. This facility may be rpceived by a
DTE only if it has subscribed to the Closed User|Group With
Incoming Access Facility, or to both the Closed Usefy Group With
Incoming Access and Closed User Group With Outgoing Access
Facilities.
The Closed User Group With Outgoing Access Seleftion Facility
may be used by the calling DTE in the CALL REQUEST packet
to specify the CUG selected for a Virtual Call and tq indicate that

Closed User Group Selection is an optional user facility which
may be used on a per Virtual Call basis. This facility may be
requested or received by a DTE only if it has subscribed 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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OUtgoINg access 15 also desired:

The Closed User Group With Outgoing Access Selection Facility
is used in the INCOMING CALL packet to indicate 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.
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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 CUYG
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 CYG
preferential with outgoing with outgoing access
ICUG/IA/OA with access (see Notes 4, 5)
preferential (see Note 3)
ICUG/IA without Not allowed
preferential (call cleared)
CUG/OA without CUG specified
preferential (see Note 3) CUG specified with
outgoing-access
ICUG/IA/OA without (seeNotes 4, 5) Outgoing Access
preferential
No CUG Not allowed Not allowed
(call cleared) (call cleared)
[A = Incoming Access
OA = Outgoing Access
INOTES
I 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.
B If outgoing calls are barred within the specified CUG or within the preferential or only CUG, then the call is cleared.
4 If outgoipg-calls are barred within the specified CUG or within the preferential or only CUG, then only outgoing fccess
applies.
5 For\international calls, if the destination network does not support the Closed User Group With Outgoing Access Selection
Facility, the call may be cleared even if the called DTE belongs to the specified CUG or to the open world, or has ind oming
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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

CUG with

preferfntial Preferential or only CUG

(see Note 2) CUG specified (see Note 3)

CUG/DA with (see Note 3)

preferential

CUG/IA with Not applicable One of the following:

preferential CUG specified or - Preferential‘or only CUG
CUG specified - Preferential or only CUG
with incoming with incoming access
access (see' Note 5)

CUG/IA/OA with (see Note 4) - InComing access

preferential

CUG/OA without Not applicable

preferential

CUG/IA without CUG specified . .

prefe;t;tial (see Note 3) _CUG §pec1ﬁed with

CUG/IA/OA without mCOﬁmg iccess Incoming Access

Prefefntial (seg Note 4)

No CUG Not applicable Not applicable

IA = Infoming Access

OA = Qutgoing Access

NOTEY

1 The PCE will never include both,the Closed User Group Selection Facility and the Closed User Group With Outgoing

Access|Selection Facility in an INGOMING CALL packet.

2 CU( without preferential ishot-allowed.

3 Whep incoming calls are barred within this CUG, the call is blocked; there is no incoming call.

4 Wheh incoming calls are barred within this CUG, only incoming access applies and the INCOMING CALL packet

containfs neither the_Closed User Group Selection Facility nor the Closed User Group With Outgoing Access Selection

Facility.

S Wher 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 of bilateral closed user group (BCUG) optional user
facilities enables pairs of DTEs to form bilateral relations
allowing accefS betWee ¢ e S 1im ;
from other DTEs with whlch such a relation has not been formed.
Different combinations of access restrictions for DTEs having
these facilitie} result in various combinations of accessibility
within a netwqrk environment.

There are thfee 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 Virtual Call to be indicated. The three facilities are:

a) Bilatera] Closed User Group (13.15.1): this is the basic
facility [that enables a DTE to belong to one or more
BCUGSs

b) Bilateral Closed User Group With Outgoing Access
(13.15.2): this is a variant of (a) that also enables the DTE
to makg outgoing calls to DTEs in the open part of the
network] (i.e., to DTEs not belonging to any BCUG); and

c) Bilatera] Closed User Group Selection (13.15.3): this
facility | provides for the specification of the BCUG
pertaining to a specific Virtual Call.

A DTE may| belong to one or more BCUGs. wEach DTE
belonging to fit least one BCUG has either the Bilateral Closed
User Group Kacility or the Bilateral Closed \User Group With
Outgoing Acdess 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 Group With Outgoing Access-Faeility.

When a DTE pelonging to one\or more BCUGs places a Virtual
Call, the DTH should indicate' in the CALL REQUEST packet
the BCUG sdlected by (using the Bilateral Closed User Group
Selection Fadility. ~When a DTE belonging to one or more
BCUGs receijves” a~Virtual Call, the BCUG selected will be
indicated in tHe INCOMING CALL packet through the use of the
Bilateral Closed User Group Selection Facility.

The number of BCUGs to which a DTE can belong is network
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.

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.

Bﬂateral Closed User Group With Outgomg Access is an

e f time by the DTE
and DCE for Vmual Calls ThlS user facility, if subscribed to,
enables the DTE to belong to one or-mofe BCUGs and to
originate Virtual Calls to DTEs in thie 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 Virfual Call service in
a DTE/DCE environndent,

Bilateral Closed. User Group Selection is optional facility
which may be Used on a per Virtual Call Basis. This facility
should be requested or will only be received by a DTE if it has
subscribed to the Bilateral Closed User Group Facility or to the
Bilatéral Closed User Group With Outgoing Alccess Facility.

The'Bilateral Closed User Group Selection Fagility is used by the
calling DTE in the CALL REQUEST packet to specify the
BCUG selected for a Virtual Call. The chlled-DTE address
length should be coded all zeros.

The Bilateral Closed User Group Selection Fakility 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 Usef Group Selection
Facility (15.2.1 and 15.2.2.5).

13.16 Fast Select
This optional user facility applies only to Virtyal Call service.

Fast Select is an optional user facility which may be requested by
a DTE for a given Virwal Call. In a DTE/DICE environment, a
DTE may use this facility without prior|agreement. In a
DTE/DTE environment, prior agreement betyeen the two DTEs
: ; ; ikity- ement permits both
DTEs to originate calls with this facility and requires them to
process received calls using this facility.

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 u

p 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

octets; and

© 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
ACCEPTED packet with a Called User Data Field of up

io 128 actets:

call setup has peen completed, a CLEAR REQUEST or a

c) authorizes theIE'mm;UTZTna The DXE 10 transmit, alter
CLEAR INDICATION packet with a Clear User Data

Field of up to ]

The Fast Select Fac|
packet and if it indic

a) allows the CAl
Data Field of

b) authorizes the
the DTE CA
INDICATION
128 octets (the
CONNECTED

The Call User Data H
Data Field can no
DTE/DXE interface.

The Call User Data H
Data Field shall contj
in 12.1.

The significance of t|
the CLEAR INDIC
Originated" as a dire]

28 octets.

lity, if requested in the CALL REQUEST
jtes restriction on response:

LI REQUEST packet to contain a Call User
p to 128 octets; and

DXE to transmit to the calling DTE, during
ALL. REQUEST state (p2), a CLEAR
packet with a Clear User Data Field of up to
DXE is not authorized to transmit a CALL
packet).

ield, Called User Data Field, and Clear User
be fragmented for delivery across the

ield, Called User Data Field, and Clear User
in an integral number of octets, as indicated

he CALL CONNECTED packet, as well as
ATION packet with a cause. of,""DTE
ct response to the CALL REQUEST packet

with the Fast Select Facility, is that the CALL REQUEST packet

with the Call User |
DTE.

All other procedures
Fast Select Facility
request.

See also:
— Call Setup an

Data Field has been received by the called

for processing a\Virtual Call in which the
has been requested are not affected by the

1 Call Clearing packets (12.2);

b) to issue, at any time, a CLEAR REQUEST fJacket with a
Clear User Data Field of up to 128 octets; ai

mpleted, a
User Data

c) to receive, after call setup hds been
CLEAR INDICATION packet-with a Cle
Field of up to 128 octets.

The presence of the Fast Select Facility indicating rgstriction on
response in an INCOMING\CALL packet permitp the called
DTE to issue, as a direct/response to this packef a CLEAR
REQUEST packet with’a Clear User Data Field of up to 128
octets; the called~DTE is not authorized to serld a CALL
ACCEPTED packet.

The Call UserData Field, Called User Data Field, angl Clear User
Data Field can not be fragmented for delivery| across the
DTE/DXE interface.

THe’ Call User Data Field, Called User Data Field, andl Clear User
Data Field shall contain an integral number of octets,|as indicated
in 12.1.

All other procedures for processing a Virtual Call in which the
Fast Select Facility has been requested are not affg¢cted 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 Cdll service in
a DTE/DCE environment.

— Coding of the

Fast Select Facility (15.2.1 and 15.2.2.6);

~— Optional User Facility for Fast Select Acceptance (13.17).
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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Reverse Charging is an optional user facility which may be
requested by a DTE for a given Virtual Call. When used, this
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).

13.20 Local Charging Prevention
This optional userfacility appliesonlyto Virtual Call-service-in

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
period of time by the DTE and DCE for Virtual Calls. This user
facility, if subscribed to, enables the DTE to provide information

a DTE/DCE ehvironment.

Local Charging Prevention 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 prevent the
establishment|of Virtual Calls which the subscriber must pay for
by:

a) not fransmitting to the DTE incoming calls which
requesst 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
methgds that may be used by the DTE include:

rdquesting reverse charging using the Reverse
Charging Facility, or

o

dentifying a third party using the Network Usef
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 — Forfan interim period of time, some, nétworks may choose to
enforce local chhrging prevention by clearingthe ¢all when the party to be
charged has notfbeen established.

See also:
— Optio:]al User Facility for Reverse Charging (13.18);

— Optiorfal User Facility for Network User Identification
(13.21).

13.21 Neth::( User Identification (NUI) related
faciliti

to the network for billing, security, or me
purposes on a per call basis. This informatior
DTE in the CALL REQUEST packet
ACCEPTED packet by using the NUI Selecti
be used whether or not the DTE has also subs
Charging Prevention Facility., If the DCE (
network user identifier (is, invalid or that
Facility is not presentdyhen required by the n
the call.

See also:

— Optional User Facility for Local C
(13.20);

3~/Optional User Facility for NUI Selecti
13.21.2 NUI Override

This optional user facility applies only to Vir
a DTE/DCE environment.

NUI Override is an optional user facility agreg

'work management
is provided by the
pr in the CALL
bn Facility. It may
cribed to the Local
etermines that the
he NUI Selection
twork, it will clear

harging Prevention

n (13.21.3).

ual Call service in

d to for a period of

time by the DTE and DCE for Virtual Calls. When this user

facility is subscribed to, one or more network
also agreed for a period of time. Associated
user identifier, is a set of subscription-t
facilities. When one of these network user idg
in a CALL REQUEST packet by means of
Facility, the set of subscription-time optid
associated with it overrides the facilities W
interface. This override does not apply to ot}

user identifiers are
with each network
ime optional user
ntifiers is provided
the NUI Selection
nal user facilities
hich apply to the
er existing calls or

subsequent calls on the interface. It remains in effect for the

duration of the particular call to which it appli

ES.

The optional user facilities that may be associ
user identifier when the NUI Override
subscribed to are specified in table 17.

ted with a network
acility has been
e optional user

These optional user facilities apply only to Virtual Call service in
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

faeilities—which-have-been asxwd to—fora yind of time for the
interface and which are not overridden by using the NUI

Override Facility remain in effect.

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

Subscription-time optional user facilit May be associated
P P y with a NUI
On-line Facility Registration........................... No
Extended Packet Sequence Numbering No
D-bit Modification No
Packet Retransmission No
arred No
Outgoing Calls Barred No
-way Logical Channel Outgoing No
-way Logical Channel Incoming No
standard Default Packet Sizes ..........c.cveevevvivieiveveicieeee e Yes
Nopstandard Default Window Sizes ..........c.cocvvveveviviereeirieneeeeeiieeenns Yes
Default Throughput Classes ASSIgNMeNnt................ccoeeeveveereeueeivveeneennne. Yes
Flgw Control Parameter Negotiation (subscription-time)......................... Yes
oughput Class Negotiation related facilities (subscription-time)......... Yes
ClIQSEA USET GIOUD .....oveviviereriesiereeet ettt sse et s st ses BT Yes
Clgsed User Group With QOutgoing ACCESS ........co.eeevvveereeiennerererresesiuees Yes
Clgsed User Group With INCOming ACCESS ..........c.ooueverereeerveereedloseniienens No
Ingoming Calls Barred Within a Closed User Group............. < 0. No
Outgoing Calls Barred Within a Closed User Group...........5%..c.ccoueuene.e. No
ilateral Closed USEr GIOUD .......c.ceveevvevieereeriniceece s e sesenes Yes
teral Closed User Group with Outgoing AcCess. ... u.ueeveveveveeveenenen. Yes
Fagt Select ACCEPLANCE...........ocveveereereeeieeec e e hrer et ee s eeesennas No
Reperse Charging ACCEPLANCE .........oevevveverirecadeeoriee e No
Logal Charging Prevention .............ccceceecee 2 @i No
Chprging Information (subscription-time) Yes
RQA Subscription Yes
Hupt Group................ No
Call Redirection .....................£ No
Call Deflection Subscription.... No
ICRD Prevention Subscription No
Alfernative Address Régistration related facilities No
Alternative Address Usage SubSCHPtion ..............ccovceveeveceerereereereeeeene No
Selection Facility pe identifier is

identifier is to be used in con)unctlon with the NUI Subscnptlon
Facility and/or the NUI Override Facility.

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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invalid or that any of the optional user fac111t1es requested in the
CALL REQUEST packet are not allowed for the DTE, it will
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.

The DCE will use the Charging Information Indication Facilities
in the CLEAR INDICATION or CLEAR CONFIRMATION
packet to indifate to the DTE to be charged information about the

charge for
possible for th

See also:

— Codin
(15.2.

— Codin
(15.2.
13.23 ROA|

These optiond

at call and/or other information which makes it
e user to calculate the charge.

b of the Charging Information Request Facility
and 15.2.2.8.1);

b of the Charging Information Indication Facilities
and 15.2.2.8.2 through 15.2.2.8.4).
related facilities

I user facilities apply only to Virtual Call service in

a DTE/DCE gnvironment.

Tha qgat of D
1G€ S€U O N

DTE’s desigy
network(s) w
is to be routeq
a sequence of

DA optional user facilities provides for the calling
ation of a sequence of one or more ROA transit
thin the originating country through which the call
when more than one ROA transit network exists at

one or more gateways. In the case of international

calls, this capability includes the selection of an international

ROA in the o

In the absend
ROA Selecti
networks is ir]

13.23.1 ROA

This optional
a DTE/DCE 4
ROA Subscr]
period of tim

facility, if su
Virtual Call

figinating country.

e of both the ROA Subscription Facility and the
bn  Facility, no user designation ,0f-ROA transit
effect.

Subscription

user facility applies gnilysto Virtual Call service in
nvironment.

ption is an optional user facility agreed to for a
e by the DTE@nid DCE for Virtual Calls. This user
bscribed t0,-applies (unless overridden for a single
y the"ROA Selection Facility) to all Virtual Calls

where more thar{ one’ROA transit network exists at a sequence of

one or more

P
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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 appearance of both formats in a CALL REQUEST packet
will be treate:

See also:
— Optional User Facility for ROA"Subsctiption (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 Virgual Call service in
a DTE/DCE envifonment.

Hunt Group is\an optional user facility agreefl to for a period of
time by the¢ DTE and DCE for Virtual Calls. [This user facility, if
subscribed to, distributes incoming calls paving an address
associated with the hunt group across a designated grouping of
DTE/DCE interfaces.
Selection is performed for an incoming Virtupl Call if there is at
least one idle logical channel, excluding |one-way outgoing
logical channels, available for Virtual Calls on any of the
DTE/DCE interfaces in the group. Once|a Virtual Call is
assigned to a DTE/DCE interface, it is treated|as a regular call.

When Virtual Calls are placed to a hunt group address in the case
where specific addresses have also beer] assigned to the
individual DTE/DCE interfaces, the CLEAR INDICATION
packet (when no CALL ACCEPTED |packet has been
transmitted) or the CALL CONNECTED packet transferred to
the calling DTE optionally will contain the called DTE address of
the selected DTE/DCE interface. It will alsq contain the Called
Line Address Modified Notification Facility ipdicating the reason
why the called DTE address is different from the one originally
requested.

Virtual Calls may be originated by the D
interfaces belonging to the hunt group; thesq are handled in the
normal manner. In particular, the calling DTE address

on the DTE/DCE

a sequence of ROA transit networks through which calls are to be
routed.

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

transferred to the remote DTE in the INCOMING CALL packet
is the hunt group address unless the DTE/DCE interface has a
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-called DTE; no INCOMING CALL packet is
transmitted to the originally-called DTE when such a redirection

is performed. The
originally-called D'
Calls after receptio
may subscribe to
Deflection Subscript

When a call to whi
Deflection Facility
generated during th
interface.

The basic service
deflection. In additi
several call redirecti
will ensure that lo
establishment phase
DTE timer T21.

When the Virtual (
INDICATION pack
been transmitted by
packet transferred t|
address of the alte
Modified Notificatig
called address is diff]

When the Virtual C
may indicate to the

deflected, the reason|
of the originally-cal]
Deflection Notificati

In addition, some ne
call was redirected
deflection, and the

the Call Redirection
CALL REQUEST p

call defiection related 1a
to deflect individual incoming Virtual
of the INCOMING CALL packet. A DTE
he Call Redirection Facility, to the Call
on Facility, or to both.

h the Call Redirection Facility or the Call

gpplies is cleared, the clearing cause is that

e last attempt to reach a called DTE/DCE

s limited to one call redirection or call
bn, some networks may permit a chaining of
ns or call deflections. In all cases, networks
pps are avoided and that the connection
has a limited duration, consistent with the

all is redirected or deflected, the CLEAR
et, when no CALL ACCEPTED packet has

any DTE, or the CALL CONNECTED
b the calling DTE will contain the called
nate DTE and the Called Line Address
n Facility, indicating the reason why( the
prent from the one originally requested.

|1 is redirected or deflected, some ‘networks
hiternate DTE that the call was Tedirected or
for redirection or deflection, and the address
ed DTE, using the Céll)Redirection or Call
bn Facility in the INCOMING CALL packet.

fworks may allow*a DTE to indicate that the
or deflected;‘the reason for redirection or
nddress of the originally-called DTE, using
pr Call Deflection Notification Facility in the
icKet,
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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)
above, agreed to between the network and the subscriber.

a) a list of alternate DTEs (say, C1, C2,(J)) s §
network of the originally-called. DTE (say, DTE B).
Consecutive attempts of call redire¢tion are trid to each of
these addresses, in the opder,of the list] up to the
completion of the call;

b) call redirection may, be  Jogically chained; if| DTE C has
subscribed to call/redirection to DTE D, a cjll originally
redirected fromCDTE B to DTE C may be fedirected to
DTE D; calltredirections and call deflections |may also be
chained.

The order of ¢all-setup processing at the originally{called DCE,
as well asat the alternate DCE, will be according to fhe sequence
of Call\Progress Signals in CCITT Recommendation X.96. For
those, nietworks that provide systematic call redirecfion with the
prior request of the called DTE, the systematic call redirection
request will have the highest priority in the call-setup processing
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 Cgll service in
a DTE/DCE environment.

for a period of time by the DTE and DCE. This user facility, if
subscribed to, enables the DTE to request, by usjng the Call
Deflection Selection Facility, that an individual call|presented to
it by transmission of an INCOMING CALL packet|be deflected
to an alternate DTE.

Call Deflection Subscription is an optional user faciEy agreed to

The DCE may use a network timer, with a value agreed to with
the subscriber, to limit the time between the transmission to the

For cases where call deflection and redirection takes place
between networks, Inter-network Call Redirection and Deflection
(ICRD) control facilities are offered.

See also:
— 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 environment.

Call Redirection 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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origimatty-catted DTE (oramrattermate DTE inthe case of prior
call redirection or call deflection) of an INCOMING CALL
packet and the request by this originally-called DTE 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 Call Deflection Selection Facility is used in the CLEAR
REQUEST packet, then the DTE must also include any ITU-T

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;
b) Call redirection due to originally-called DTE busy;

3 ¥ a1 rata—to o—th arermnate
-T specified DTE facilities and user data in the
CLEAR REQUEST packet need not be dependent on the
contents of the original INCOMING CALL packet. Up to 16
octets of usef data may be included in the CLEAR REQUEST
packet if the priginal call was established without fast select; up
to 128 octetp of user data may be included in the CLEAR
REQUEST phpcket if the original call was established with fast
select. If no |ITU-T specified DTE facilities are included in the
CLEAR REQUEST packet, then there will be none in the
INCOMING [CALL packet to the alternate DTE. If no clear user
data is included in the CLEAR REQUEST packet, then no call
user data will be included in the INCOMING CALL packet to
the alternate DTE.

The X.25 fagilities that are present in the INCOMING CALL
packet transnjitted to the alternate DTE are those that would have
been present [in the INCOMING CALL packet if the call was a
direct call frqm 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.

Bit 7 of the (eneral Format Identifier in the INCOMING CALL
packet transmitted to the originally called DTE“\and to the

prk offers only the basic ‘service and if a call
redirection of call deflection has already been performed, the
DCE clears the call when the Call-Deflection Selection Facility is
used.
See also:
— Optiopal User Facility for Fast Select (13.16);

— Codirjg ofthe Call Deflection Selection Facility (15.2.1
and 1p:2:2.10).

c) Call redirection due to prior request from the originally-
called DTE for systematic call redireetipn;

d) Call deflection by the originally~called DTE.

e) redirection or deflectiod, in”the calling DTE (which is
supposed to be a packet switched privafe data network).

Some networks may also use the following|reason in network-
dependent cases:

f) Call distribution within a hunt group.
See also:

—<Coding of the Call Redirection pr Call Deflection
Notification Facility (15.2.1 and 15.2.2.11).

13.25.4 Inter-network Call Redirection anfl Deflection
(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 alfernate DTE are on
different packet-switched public data netwgrks (PSPDNs), the
call redirection or call deflection is consjdered to be inter-
network. Because the tariff between the chlling DTE and the
alternate DTE may be more expensive thdn that between the
calling DTE and the originally-called DITE, optional user
facilities are defined to prevent the inter-netyork call redirection
and deflection (ICRD) from taking place iff all cases of ICRD
except for one. The exception case is when fhe calling DTE and
the alternate DTE are served by the same PSEDN.

When a PSPDN supports ICRD, it will allow ICRD to take place
unless the DTE subscribes to ICRD Prevention Subscription
Facility or uses the per-call ICRD Status $election Facility to
signal that ICRD should be prevented for the call. If a PSPDN

13.25.3 Call Redirection or Call Deflection Notification

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

does not support TCRD_TCRD is prevented by default and neither
of the following two facilities are applicable.

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.

73


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

ISO/IEC 8208 : 1995(E)

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
Facility indicates that ICRD allowance is requested, ICRD
should be allowed by the PSPDN for the call whether or not

© 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
the CLEAR INDICATION packet should correspond to the last
DTE which has been reached or attempted to be reached.

ICRD Prevention Supscription 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 D

13.26 Called Lin

This optional user fe
a DTE/DCE environ

Address Modified Notification

ility applies only to Virtual Call service in
ent.

Called Line Addres$ Modified Notification is an optional user
facility used by the I)CE or DTE.

It is used by the DQE in the CALL CONNECTED or CLEAR
INDICATION packgt to indicate to the calling DTE the reason
that the called address in the packet is different from that
specified by the callihng DTE in the CALL REQUEST packet.

When more than one address applies to a DTE/DCE interface,
the Called Line Addgess 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 the called DTE address present in these packets is
different from that dpecified in the INCOMING CALL packet.
When this facility is|received from the DTE, the DCE will clear
the call if the called [DTE address is not one of those\applying to
the interface.

NOTE — The DTE should be aware that a modification of any part of
the Called DTE Addrgss Field without notification' by the Called Line
Address Modified Notification Facility may cause the call to be cleared.

The following reasogs can be indicated with the use of the Called
Line Address Mgdified Notification Facility in CALL
CONNECTED or CLEAR INDICATION packets transmitted by
the DCE to the callilg DTE:

a) call redirectior) dueAfo originally-called DTE out of order;

In CALL ACCEPTED or CLEAR REQUEST packetL, the reason
indicated in conjunction with the use of the Called I}line Address
Modified Notification Facility should, '""b& “Clalled DTE
Originated."

See also:

— Coding of the Called Line jAddress Modified|Notification
Facility (15.2.1 and 1522.12);

— Optional User Facility for Hunt Group (13.24);

— Optional User\Facilities for Call Redirectipn and Call
Deflection((13.25).

13.27 Transit Delay Selection and Indication

This optional user facility applies only to Virtual C4ll service in
a DTE/DCE environment.

Transit Delay Selection and Indication is an optionall user facility
which may be requested by a DTE for a given Virtugl Call. This
facility permits selection and indication, on a per [Virtual Call
basis, of the transit delay applicable to that Virtual Call.

The calling DTE, if it wishes to specify a desired tragsit delay for
a Virtual Call, indicates the desired value by means df the Transit
Delay Selection and Indication Facility in the CALIL REQUEST
packet.

The network, when able to do so, should allocate r¢sources and
route the Virtual Call in a manner such that the fransit delay
applicable to that call does not exceed the desired trapsit delay.

The INCOMING CALL packet transmitted to the|called DTE
and the CALL CONNECTED packet transmitted tp the calling
DTE will both contain the indication of the fransit delay
applicable to the Virtual Call. This transit delay nay be less
than, equal to, or greater than the desired transit delay requested
in the CATJ REQUIEST packet

b) call redirection due to originally-called DTE busy;

¢) 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:
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See also:

— 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

d) Internet address coded in accordance with RFC 1166.

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
use an alternative address in the CALL REQUEST packet. The

When receiving a CALL REQUEST packet containing an
alternative addiress, the DCE will translate the alternative address
to the format flefined in Recommendations X.121 as the basis on
which to route the call. The translation of the address will
depend on the rules determined at subscription time. A single
alternative adldress could map to several X.121 addresses
dependent on| parameters such as time of day, etc. A single
X.121 addreps could be reached by multiple alternative
addresses.

When establighing a Virtual Call, an alternative address can only
be present in the CALL REQUEST packet. The use of addresses
in all other pgckets is unchanged by using an alternative address
in the CALL REQUEST packet. When an alternative address is
used in a CAILL REQUEST packet, the called DTE address of
the INCO G CALL and CALL ACCEPTED packets will
conform to the format specified in Recommendations X.121.
However, it if a network option that the called DTE address of
the CALL (ONNECTED 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 of altprnative address registration related facilities, when
subscribed to, enables users to register an altermative address.
There are facilities for registering an-alternative address.
Depending op which facility is subscribed-to, the alternative
address eithef will have global significance or will be interface
specific.

13.28.1.1 Glpbal Alternative Address Registration

Global Alterphative Address “\Registration is an optional user
facility agreefl for a period of time. Any DTE (both inside and
outside of a |specifie-nietwork) can register alternative address
translations wWith anetwork. All such alternative addresses would
require uniqueness/within the network of registration and, thus,

deetston—to—use—an—alternative—address—is—made on a per Virtual
Call basis.

When the Alternative Address Usage“-Subscfiption Facility has
been subscribed to, the DTE may dentify a chlled DTE by using
an alternative address in the CARE REQUEST packet. In such
cases the network would perform an analysis of the alternative
address and derive an~address conforming to the formats
described in Recommendations X.121 as thel basis 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 knjown to subscribing
DTEs. Which set is supported will determine |how the alternative
address ‘may be carried in the CALL REQUEST packet.

Two network options are allowed for use by DTEs. The first
option permits a DTE to use the Address Blpck to carry any of
the alternative address formats. The second option allows the
DTE to use the Called Address Extension Facility to carry an
OSI NSAP address (i.e., an address conformjing to CCITT Rec.
X.213 | ISOMEC 8348) as an alternative addfess. Either or both
of these options can be supported by a network.

13.28.2.1 Use of the Address Block to carry an alternative
address

If the first network option of the Alternat{jve Address Usage
Subscription Facility applies to the DTE/DCE interface, 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 applies is where
the alternative address is an OSI NSAP address, bu} the network does not
support the analysis and translation of the OSI NSAP address carried in
the Called Address Extension Facility. In this cape, the NSAP address
used as an alternative address is carried in the Callpd DTE Address Field
of the CALL REQUEST packet (see 12.2.1.2). However, in such cases

have network-wide(globat)significance:

NOTE — It is envisaged that network-wide translations will be
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

when this format is used and the called OSI NSAP address is also
required by the called DTE, then the called OSI NSAP address must also
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 wil

1 apply for every CALL REQUEST packet.

The OSI NSAP address carried in the Called Address Extension
Facility is passed unchanged by the network.

13.29 Reference ]

This optional use
environment.

Reference Number

agreed to for a perio
It is used as an a
Identifier assignmen
operation of a DTE {

13.29.1 General de;

For each Virtual C
reference numbers (
reference number) i
Permanent Virtual (
from 1 through 4 0
reference number).

For a Permanent \
chosen independent],
remote DTE’s choid
Permanent Virtual Q

For Virtual Calls, t
two DTEs using the
The Source referenc,

transmitting a CALL REQUEST packet.

reference number is
a CALL ACCEPTEI
the call, no Destinat

The Logical Channe
transmitted on a Vir|
DTE is equal to the 1
DTE.

In RESTART, DIA(Q
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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
situations will result:

Number
- facility applies only in a DTE/DTE

is an optional user facility which may be
1 of time. It applies to a Packet Layer entity.
ternative mechanism for Logical Channel
. It should be noted that the normal mode of
oes not make use of this facility.

scription

1l or Permanent Virtual Circuit, a pair of
b Source reference number and a Destination
assigned to identify the Virtual Call or the
ircuit. Reference numbers are in the range
05, inclusive (0 shall not be assigned as a

(irtual Circuit, the reference numbers are
y by the DTEs. Each DTE is informed of the
e as part of the agreement to operate the
ircuit.

wese reference numbers are assigned by-the
Reference Number Facility during call setup.
e number is chosen by the calling \DTE when
The ~ Destination
chosen by the called DTE when transmitting

packet. If the called DTE does not accept
on reference numbeér is chosen.

1 Identifier contained in subsequent packets
ual Call or-a,Rermanent Virtual Circuit by a
eference number value chosen by the remote

NQSTIC and REGISTRATION packets, the

ay—a DIAGNOSTIC packet isTeturmed—with thg  Diagnostic

code = 36; or
b) no packet is returned.

When a) applies, the logical channel-indicated in|the original
CALL REQUEST packet’s Refererice, Number Fadility may be
returned immediately to state pl,.and’re-used as necessary.

When b) applies, however, the.logical channel indjcated in the
original CALL REQUEST \packet’s Reference Number Facility
remains assigned to thé-original call setup attempt, faccording to
the procedures specified in 5.2.1 and, following expiry of timer
T21, 5.4 and 5.5(1" Assuming no response is recgived to the
CLEAR REQUEST packets transmitted on T21 and T23 expiry,
the logical,’channel may be returned to the pl stafe, ready for
subsequent re-use, on expiry of the retransmission count R23.

In both situations, the requesting DTE may change|its mode of
operation and process all subsequent Virtual Calls Without using
the Reference Number Facility.

13.29.2.2 Rejecting a Call

If the called DTE wishes to reject an incoming call that uses the
Reference Number Facility, it sends a CLEAR REQUEST packet
with a Logical Channel Identifier set to the value regeived in the
Reference Number Facility of the INCOMING CALL packet.
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 |packet, does
not wish to proceed with the Virtual Call, then it sends a CLEAR
REQUEST packet with a Logical Channel Identifier set to zero
and with the Reference Number Facility set to the yalue chosen
in the CALL REQUEST packet. See figure 31c.

NQTE In-figure-3leitis-assumed-that-the-called-DTE supports the

Logical Channel Identifier Field is coded with all zeros.

See also:

— Coding of
15.2.2.14);

Reference Number Facility (15.2.1 and

— Logical Channels (3.7).

13.29.2 Negotiating Reference Numbers for a Virtual Call

13.29.2.1 Virtual C

all 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 Facility.
13.29.3 Use of Reference Numbers after Assignment

All DATA, interrupt, flow control and reset packets transmitted
on a Virtual Call or Permanent Virtual Circuit, and all call
clearing packets transmitted after Virtual Call setup, contain the
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 B
DTE O A DTE DTE DTE
’ DATA
A CALL ACCEPTED/ B A (B, X) B
CALE-CONNECTED —
(A,B) o
(A, A)
b) Rejecting a Call ¢) Normal Terminatiow of an Establighed Call
CALLING &%MRDE%UCE:E]{ CALLED CALLING_ | CLEAR REQUEST/ | CALLED
> CLEAR INDICATION
DTH 0, A) DTE DTE A X) DTE
CLEAR REQUEST/
A CLEAR INDICATION B A B
B (A X) CLEAR CONFIRMATION
B,X)
CLEAR CONFIRMATION
O, A)
¢) Abandoning a Call —OR -
CALLING &%%MRIE%UCE:& CALLED CALLING | CLEARREQUEST/ | CALLED
T CLEAR INDICATION
DTE ) DTE DTE B DTE
CLEAR REQUEST/
A CLEAR INDICATION B A B
© A) CLEAR CONFIRMATION
(A, X)
CLEAR CONFIRMATION
(A, X)

NOTE — The two symbols between parentheses indicate, respectively, the value of the Logical 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.

The facilities described in this clause supplement the other
procedures in this International Standard to support the Open

© 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
Facility in the CALL REQUEST packet. These two values are
conveyed transparently to the called DTE in the INCOMING

Systems Interconne¢tion (OSI) Network Service. They can also
be used for other gurposes. These facilities follow the ITU-T
specified DTE Faciljty Marker defined in 15.1 and are applicable
to both DTE/DCE and DTE/DTE operation. These facilities are
passed unchanged| by public data networks. In certain
circumstances, somfe of these facilities may be modified by
gateways and/or priyate networks as set forth below.

These ITU-T speciffed DTE facilities are categorized according
to their usage:

a) Addressing rejated facilities:
— Calling Address Extension (14.1);
— Called| Address Extension (14.2).

b) Quality of Sepvice related facilities:
— Minimum Throughput Class Negotiation (14.3);
— End-td-End Transit Delay Negotiation (14.4);
— Priority (14.5);
- Proteclion (14.6).

c) Feature relatedl facilities:
— Expedjted Data Negotiation (14.7).

14.1 Calling Address Extension

Calling Address Exjtension is an optional FTTU-T specified DTE
facility which may pe used for a given Virtual Call. It provides
for the transparent conveyance in .CALL REQUEST and
INCOMING CALL}packets of the€calling Network Address. The
calling Network Address is passed to a higher layer entity in the
called DTE.

See also:

CALL packet. Gateways, private networks, and,th¢ called DTE
may clear the call if resources necessary )te’|support the
minimum-acceptable throughput classes) ‘are n¢t available.
Gateways, private networks, and the called’ DTE |may use the
Throughput Class Negotiation Facility~to determpine whether
public data networks can supportl/the minimum-acceptable
throughput classes and should-clear the call if th¢ public data
network cannot support thes¢ valaes.

The absence of this facility: indicates that the callihg DTE does
not place a lower liglit'on the acceptable throughpypt class. The
values conveyed by this facility are supplied by al higher layer
entity in the calling DTE and passed to a higher layer entity in
the called DTE.

The calling DTE should use the extended format pnly when it
indicates a specific minimum throughput class valu¢ greater than
192000 bits/s.

See also:

— Optional User Facility for Throughput Clasy Negotiation
(13.13);

— Coding of the Minimum Throughput Clas§ 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 opfional ITU-T

specified DTE facility which may be used for a
Call. The calling DTE indicates the cumulative tr

the Packet Layer and lower layer protocols in the D|

the effects of the access line transmission rate, by

End-to-End Transit Delay Negotiation Facility i

REQUEST packet. The cumulative transit de

piven Virtual
insit delay of
E, including
means of the
h the CALL

ay value is

conveyed transparently by public data networks and is updated
by gateways and the called DTE as the call setup {s progressed.
G ransit Delay

— Coding of t
and 15.3.2.1).

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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Selection and Indication Facility introduced by the preceding
network in performing the computation of the cumulative 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-
acceptable transit delay, if specified. The maximum-acceptable
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
calling DTE.

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:

— Coding of the Protection Facility (15.3.1 and 15.3.2.6).
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 Negotiation Facility in the CALL

RPQIIFQT nacket to indicate mhpthpr it wishes to use the

YIES 1 packel ngaicale neing Sacs 0 Use

See also:

— Optiofal User Facility for Transit Delay Selection And
Indication (13.27);

— Coding
Facilify (15.3.
y

14.5 Priori

Priority is an|optional ITU-T specified DTE facility which may
be used for algiven Virtual Call. The calling DTE may indicate
in the CALL [REQUEST packet the target and lowest-acceptable
values for thq priority of data on a connection, priority to gain a
connection, ahd priority to keep a connection. The values, when
present, are provided by a higher layer entity in the calling DTE
and are conveyed transparently by public data networks.

Gateways, prjvate networks, and the called DTE may reduce the

target values fas necessary, and may clear the call if they cannot
support the fwest-acceptable values. Values received by the
called DTE afe passed to a higher layer entity which will return

selected valugs. These selected values are indicated by the called
DTE in the CALL ACCEPTED packet, conveyed transparently
to the calling DTE in the CALL CONNECTED,_ packet, and
passed to a hijgher layer entity in the calling DTE.

See also:
— Cod'ng of the Priority Facility (15.3.1 and 15.3.2.5).
14.6 Prote

Protection is|an optional ITU-T_specified DTE facility which
may be used|for a given Virtual ‘Call. The Protection facility is
used to convdy security information including level of protection,
authenticatiorljnfonnation and key information.

When this -T specified DTE facility is used to convey level
of protection| information, the calling DTE may indicate in the

tion

CALL REQUEST packet tire targetamd-fowest-acceptabte vatues—15: 1 Generat

for protection. The values, when present, are provided by a
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.

i emlpt procedures)

lJlD 1u1> ldbully lh buuveycu Ud.llbpd.lcl lly Uy pUUle Udld

procedures by gateways and private networks
them.

that do not support

If the higher layer entity in the called DTH wishes to use the

exnedited data-transfer nrocedures and the fadility received in the

pPrelivl Qala~-TallsiCL/PsOCCQuIcs alld W LIy IeCClived 1 e

INCOMING CALL) packet indicates use of these procedures,
then use of ,thes¢ procedures is indicaed in the CALL
ACCEPTED bpacket and conveyed transpargntly in the CALL
CONNECTED packet. Otherwise, non-us¢ of the expedited
data-transfer procedures is indicated in these packets.

The' irdication in the CALL CONNECTED
uise of the expedited data-transfer procedures|
is passed to a higher layer entity in the calling

packet of whether
has been agreed to
DTE.

See also:
— Interrupt Procedures (6.8);

— Coding of the Expedited Data Negotiation Facility (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 oply to optional user
and ITU-T specified DTE facilities that may He present in the call
setup and call clearing packets used in cqnjunction with the
Virtual Call service.

15.1. The coding of the Facility Field for optional user facilities
is given in 15.2 and the coding of the Facility Field for ITU-T
specified DTE facilities is given in 15.3.

The general coding structure for the Facih':% Field is given in

The Facility Field is present only when the DTE and/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 Field length, when
present, and then the Facility Parameter Field.
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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 REQUEST packet across the DTE/DXE interface with a cause
indicating "DTE Originated” and the diagnostic "Facility Not Allowed."

CLASS A

m.—»(b:—v(’)O

CLASS B

© ISO/IEC

Facility Parameter Field

Bits
R 7 6 s 4 3 2

In order to specify fhcility parameters consisting of 1, 2, 3, or a
variable number of qctets, the facility codes are divided into four

classes by making use of bits 8 and 7 of the Facility Code Field. ollo 1 X X XWX |[X
The general class coding of the Facility Code Field is shown in ¢
table 18. The genefal formats for the four classes of facility t Facility
elements are shown in figure 32. ¢
t
Table 18 — Gpneral Class Coding for Facility Code s .
Fields Parameter Field
BIYS: CLASS C Bits
Class|8 7 6 54 321 Meaning g 7 6 5 4 3 2
A 100X X K X X X|single-octet parameter field
B |01 X X K X X X|double-octet parameter field 1 0 X X X X | X
C |1 0X X K X X X|triple-octet parameter field
D |11X XK X X X|variable-length parameter field 0
t Facility
€
The Facility Code Fjeld is binary-coded and, without extension} t Parameter
provides for a maxifnum 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 11111}11 is reserved for extension of/the facility
codes. The octet following this octet indicates' an extended CLASSD Bits
facility code having [the format A, B, C, or-Dj as defined above. 8 7 6 S5 4 3 2
Repetition of facility code 11111111 is~permitted, resulting in
additional extensions. 1 1 X X x x|x
A facility code may |be assigned fo’identify a number of specific
facilities, each bhaving a bit \in) the Facility Parameter Field 0 ..
indicating facility fequested/facility not requested. In this ¢ Facility Parameter
situation, the Facility Parameter Field is binary-coded, with each t Field length
bit position relating fo“a Specific facility. A 0 indicates that the €
facility related to the particular bit is not requested; a 1 indicates t Facilit
that the facility related to the particular bit is requested. S actiity
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.
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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
categories of facilities described above. When several categories
of facilities are simultaneously present, the Facility Markers are
used to separjte these categories of facilities from each other. In
this case, however, requests for X.25 facilities shall precede the
other requesty and requests for ITU-T specified DTE facilities
shall follow thhe other requests.

The first octeq of a Facility Marker is a Facility Code Field and is
set to zero. The coding of the second octet, which is a Facility
Parameter Figld, depends on the category of facilities, as shown
below.

Bits Category of Facilities
8765432
0000000 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

1111111 non-X.25 facilities supported by the
network of the called DTE in the case
of an inter-network call

0000111 ITU-T specified DTE facilities

15.2 CodinlE of the Facility Field for optional user
facilities
The coding qf the Facility Code Field‘and the format of the

Facility Parameter Field are the same in the various call setup
and clearing fackets in which they.are used.

15.2.1 Coding of the Facility-Code Field

Table 19 gives the coding of the Facility Code Field for each
optional user facility and indicates the packet types in which they
may be present.

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
express the logarithm base 2 of the number of octets of the
maximum packet size.

Values from 4 to 12, corresponding to packeq sizes of 16, 32, 64,
128, 256, 512, 1 024, 2 048, and 4 096,)or’a ¢ontiguous subset of
these values, may be offered. A packet size jof 128 shall always
be available.

15.2.2.1.2 Window Sizes

The window size for the.direction of data trgnsmission from the
called DTE is indicatedvin bits 7 through 1 of|the first octet of the
two-octet Facility Parameter Field. The wjndow size for the
direction of data transmission from the calligg DTE is indicated
in bits 7 through 1 of the second octet. Bit § of each octet is set
to zeros

The,seven bits indicating each window size afe binary-coded and
express the size of the window. A value of zdro is not allowed.

‘Window sizes of 8 to 127 are valid only when the Extended
Packet Sequence Numbering Facility has beer) subscribed to.

The window sizes available for normal gumbering and for
extended numbering form a contiguous set of values. A window
size of 2 shall always be available.

15.2.2.2 Throughput Class Negotiation facilities
15.2.2.2.1 Basic Throughput Class Negotiation facility

The throughput class for the direction of datg transmission from
the called DTE is indicated in bits 8, 7, 6, 5 of the one-octet
Facility Parameter Field. The throughput clgss for the direction
of data transmission from the calling DTE is|indicated in bits 4,
3,2,and 1.

The four bits indicating each throughput clas are binary-coded
and correspond to throughput classes as indicgted in table 20a.

15.2.2.2.2 Extended Throughput Class Negotiation facility

To facilitate possible ater extensions, DIEs may be tolerant in
receiving Facility Code Fields containing values which do not
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.

transmission from
the calling DTE is indicated in bits 6 to 1 of the first octet of the
two-octet Facility Parameter Field. The throughput class for the
direction of data transmission 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 reserved for future allocation.

Tha ¢} h -l
ToCTRrougnputT—Cr

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 01000011
Basic Thronoh[\nf X X X X 00 0010
Class Negotijation (Note 1) (Note 1) (Note 1) | (Note 1)
Extended Thiroughput X X X X 0Olnooj1100
Class Negotiation (Note 1) (Note 1) (Note 1) | (Note 1)
Closed User|Group
Selection
—basic fornjat X X 00000011
—extended format X X 01000111
Closed User|Group
With Outgoihg
Access Seledtion
—basic fornjat X X 00001001
—extended format X X 01001000
Bilateral Cldgsed
User Group Belection X X 01000001
Fast Select X X
00000001
Reverse Cthing X X
ICRD Status Selection| X (Ndte 2)
NUI Selectign X X 11000110
(Note 3)
Charging
Information
—Trequesting service X X 0000100
—indicatin
monetary unit X X 11090101
—indicatin
segment count X X 1100010
—indicatin
call duratign X X 11040001
ROA Selectjon
—basic format X 0 00100
—extended format X 1 00100
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

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)
Transit Delay
Selection pAnd
Indication) X X 0-Ivgg 01001
Reference
Number X X X X X X 01100000
Marker X X X X X X 0000O0O0O0OO
NOTES

1 Basic Throughput Class Negotiation and Extended Throughput Class Negotiation cannot be simultanéously present in the same glacket.

2 This facflity code and associated facility parameter will be present in the INCOMING CALL packet if either or both of the Reverse Charging
Facility (if |Reverse Charging Acceptance is subscribed to) and Fast Select Facility (if Fast Seléct, Acceptance is subscribed to) if indicated. They
may, but nged not, be present if neither the Reverse Charging Acceptance Facility nor the Fast Select Acceptance Facility is subscriped to.

3 Only if the NUI Subscription Facility has been subscribed to.

4 The DTE is not allowed to use both Call Deflection Selection and Called Line”Address Modified Notification Facilities in the same 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.

Table 20a — Coding of Basic Throughput Classes,

octet in binary-coded decimal, where bit § is the low-order
bit of the first digit and bit 1 is the low-order bit of the

rent.

r the Virtual Call,
ameter Field, is in

coded in a semi-
he first octet is the

nd octet is the low-
second octet is the

second digit. Indexes to the same closr user group at
bits: 8 7 6 5 | Throughput different DTE/DCE interfaces may be dif;
or Class
bitk: 4 3 2 1 (bits/s) 15.2.2.3.2 Extended format
0 0 0 _0 Reserved Tht? inc.lex to t!le clf)sed user group selc?c.ted fi
which is contained in the two-octet Facility P:
0 0 Q| Reserved the form of four decimal digits. Each digit i
0 0k 0 Reserved octet in binary-coded decimal, where bit 5 of
0 061 1 75 low-order bit of the first digit, bit 1 of the firt octet is the low-
ot 0 0 150 order bit of the second digit, bit 5 of the seco
0,1 0 1 300 order bit of the third digit, and bit 1 of the
o0 1 1 0 600 low-order bit of the fourth digit.
vl ! ! 120 Indexes to the same closed user group at different DTE/DCE
10 0 0 2400 interfaces may 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 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.

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 0 1 0 1 300
0O 0 0 0 0 1 1 O 600
0 O[O0 O 0 T 1T T 1200
0 0/ 0 O 1 0 0 O 2 400
0O 0L 0 O 1 0 0 1 4 800
0O 0/ 0 O 1 O0 1 O 9 600
0O of o0 o 1 0 1 1 19 200
0 0/ 0 0 1 1 0 O 48 000
0O ofo o 1 1 0 1 64 000
0 ofoO0 0O 1 1 1 O 128 000
0O OO0 O 1 1 1 1 192 000
0O 0L 0 1 0 0O 0 O 256 000
0 0/ 0 1 0 O 0 1 320 000
0O 0,0 1 0 0 1 O 384 000
0O 0,0 1 0 O0 1 1 448 000
0O 00O 1 0 1 0 O 512 000
0O 0] 0 1 0 1 0 1 576 000
0O 0/ 0 1 0 1 1 O 640 000
0 00 1 0 1 1 1 704 000
0 0] 0 1 1 0 0 O 768 000
0 0] 0 1 1 0 0 1 832 000
0 0/ 0 1 1 0 1 O 896 000
0O of 0 1 1 0 1 1 960 000
0 0o 0O 1T 1 1 0 0] 1024000
0O ofo0 1 1 1 0 1 1088 000
0O of 0 1 1 1 1 0] 1152000
o 0,0 1 1 1 1 1 1216 000
0O 0/ 1 0 0 0 0 O 1280 000
0 0] 1 0 0 0 0 1 1 344000
0 0l 1 0 0 0 1 0] 1408000
0O 0] 1 0 0 0 1 1 1.472 000
0 0l 1 0 0 1 0 _0J"1536000
0O 0] 1 0 o0 1 01 1 600 000
0 0l 1 0 0 1 1) o 1664000
0 0] 1 0 0 JA'\N1 1 1728 000
0 O 1 0 120~ 0 0] 1792000
0 0] 1 O (1y*0 0 1 1 856 000
0 O 1 6= 0 1 0] 1920000
0 of L1 0 1 1 1984 000
0 03,0 1 1 O O] 2048000

Ol 1 D <l

Indexes to the same bilateral closed user group at different
DTE/DCE interfaces may be different.

15.2.2.6 Reverse Charging, Fast Select anid ICRI) Status
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 pot requested
(i.e., ifithe 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 and Bit 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 rgquested (see
text below)

Bit8=1 and bit 7 = 0 for Fast Select requegted with no
restriction on response

Bit8 =1 andbit 7 =1 for Fast Select requested wijith restriction
on response

NOTES

1 Bits 5 and 6 are set to 0 in INCOMING CALL packefs and have no

meaning.

2 Bits 4, 3, and 2 may be assigned to other facilities|in the future;

presently, they are set to 0.

In a CALL REQUEST packet, a DTE shall set bit 8 equal to 0
and bit 7 equal to O for Fast Select not requ¢sted. In an
INCOMING CALL packet, however, a DTE shall nterpret bit 8

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.
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setto U and bit / set to 0 or I as Fast Select not requested.
15.2.2.7 NUI Selection facility

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:
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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.

15.2.2.8.3 Indicating Segment Count

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.

Each DNIC, which is in the form of four decimal digits, is
represented in the Facility Parameter Field by two octets. Each

The octet follpwing the Facility Code Field indicates the length
of the Facility] Parameter Field in octets. It has the value nx 8,
where n is thenumber of different tariff periods managed by the
network. The| Facility Parameter Field follows the length and
indicates the spgment count for each tariff period. Each segment
count is repr¢sented in the Facility Parameter Field by eight
octets. The first four octets indicate the number of segments sent
to the DTE. [Ihe following four octets indicate the number of
segments recejved from the DTE.

Each digit is [coded in a semi-octet in binary-coded decimal,
where bit 5 orbit 1 of each semi-octet is the low-order bit of each
digit. Bits 4 through 1 of the last octet represent the lowest-order
digit of the segment count.

Segment size pnd the specific packet types to be counted are a
matter of the Administration in the case of national calls and are
specified in Rgcommendation D.12 for international calls.

NOTE — The felationship between a particular tariff period and its placé
in the Facility Parameter Field is a national matter. The order is giventby
each Administrafion.

15.2.2.8.4 Indicating Call Duration

The octet follgwing the Facility Code Field indicates the length
of the Facility| Parameter Field in octets. It has\the value nx 4,
where n is the|number of different tariff periods managed by the
network. The| Facility Parameter Field\follows the length and
indicates the cpll duration for each tariff\period.

Each call duraftion is represented 'inthe Facility Parameter Field
by four octety. The first octet indicates number of days, the
second indicatps number of heurs, the third indicates number of
minutes, and the fourth, indicates number of seconds for the call.
Each digit is [coded-in"a semi-octet in binary-coded decimal,
where bit 5 or pit1,0f each semi-octet is the low-order bit of each
digit. Bits 4 fthrough 1 of each octet represent the low-order

digit 1s coded in a semi-octet in binary-coded|decimal, where bit
5 of the first octet is the low-order bit of the fiyst 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(©f the fourth digit.

ROA transit networks should)dppear in the [Facility 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 ipdicates the length
of the Facility Parameter Field in octets. It has the value n + 2,
where-ndis the number of octets necessary fo hold the called
address/of the DTE to which the call is td be deflected (the
alternate DTE).

The first octet of the Facility Parameter Field indicates the reason
for deflecting the call. The coding of this octeq is:

Bits Reason
87654321

11000000 Call deflection by the originally-called
DTE or
Call deflection by gatewaly as a result
of call deflection by the originally-
called DTEV

11000001 Call deflection by gatewaly as a result
of call redirection due tp originally-
called DTE busy"

11001001 Call deflection by gatewaly as a result
of call redirection due tp originally-
called DTE out of order"

11001111 Call deflection by gatewaly as a result
of call redirection due to t;rior request

digit.
NOTE — The relationship between a particular tariff period and its 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,

from  originally-called DTE for
systematic call redirection")

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 two digits per octet. In each octet, the higher-order
digit is coded in bits 8, 7, 6, and 5.

© 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
private network and the private network continues to be involved
with the call (see annex A).

4) These codes are those set by the DTE or private network in the Call

When the number of semi-octets of the alternate DTE address is
odd, a semi-octet with zeros in bits 4, 3, 2, and 1 is inserted after
the last semi-octet inf order to maintain octet alignment.

15.2.2.11 Call Redirection or Call Deflection Notification
facility

The octet following |the Facility Code Field indicates the length,
in octets, of the Fac]lity Parameter Field and has the value n + 2,
where n is the number of octets necessary to hold the originally-
called DTE address.

The first octet of the|Facility Parameter Field indicates the reason
for the call redirecti¢n or call deflection. The coding of this octet
is:

Bits Reason
87654321

00000001 €all redirection due to originally-called
PTE busy!

000001 11 Calldistribution within a hunt group?
00001001 Call redirection due to originally-called
DTE out of order"

00001111 Call redirection due to prior request
from originally-called DTE ~ for
ystematic call redirection’
10000000 Call deflection by the originally-called
DTE?

10000001 Call redirection dueltojoriginally-called
DTE busy?®

100010 01 (all redirection-due to originally-called
DTE out of order®

10001111 (all fedirection due to prior request
rom’ , originally-called DTE for

ystematic-call redirection’)

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 ¢all back to the
public network that presented the incoming call so that the private
network is no longer involved with the call (see annex A).

The second octet of the Facility Parameter Field jndicates the
number of digits in the originally-called DTE agldress. This
address-length indicator is\bindry-coded, where bit [l is the low-
order bit. Its value does(not'exceed 15.

The following octets“contain the originally-called IDPTE address.
Each digit of the address is coded in a semi-octet in pinary-coded
decimal, whefte’bit 5 or 1 is the low-order bit of the digit.

Starting froni the high-order digit of the address, the address is
coded™in octet 3 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.

When the number of semi-octets of the originally-called DTE
address is odd, a semi-octet with zeros in bits 4, 3, 2 and 1 is
inserted after the last semi-octet in order to mhintain octet
alignment.

15.2.2.12 Called Line Address Modified Notificatjon facility

The coding of the one-octet Facility Parameter Field|is:

Bits Reason
87654321

00000O0O01 Call redirection due to origipally-

called DTE busy"

00000111 Call distribution within a [hunt
group?

00001001 Call redirection due to origipally-
called DTE out of order"

110000 00 Call deflection by the originally-called
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®">
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00001111 Call redirection due to prior request
from originally-called DTE for
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-
called DTE busy®

11001001 Calldeflection by gateway as a result

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.

15.3.2 Coding of the Facility Parameter Field

The coding of the Fac
specific ITU-T specifie

attar avtanciong
aulll CX S

ension

arameter Field is dependent upon the
DTE facility. To facilitate possible

tolarant in rasaiving Facility

) C orrant in Avwnvuls raciuity

Paramctu-ﬁddrwmh-rhrg-v-ahes-whicim presently reserved.

of call redirection due to originally-
called DTE out of order®*

11001 1|1 1 Call deflection 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 nefwork.

2) Applies where the call redirection, deflection or distribution takes
place within the private network and the private network continues
to be invdlved with the call (see annex A).

3) These codes are those set by the DTE or private network in the Call
Deflectiof Selection Facility (see 15.2.2.10).

4) Applies Where the originally-called DTE is on a private network
and the pfivate network deflects the call back to the public network
that presqnted the incoming call so that the private network is no
longer inyolved with the call (see annex A).

NOTE — Bit 8, when received from the DTE and when it is not'sét’to 1,
is forced to 1 by the DCE.

15.2.2.13 Transit Delay Selection And Indication facility
The Facility Harameter Field contains two octets:

Transit delay|is expressed in milliseconds and is binary-coded,
with bit 8 of pctet 1 being the high-orderbit and bit 1 of octet 2
being the lowtorder bit. The expressed transit delay may have a
value from 0 fo 65 534 (all bits set_té 1 but the low-order bit).

NOTE — Dufing the interim~petiod when this optional user facility is
not yet support¢d by all networks, the transit delay indicated in the CALL
CONNECTED [packet transmitted to the calling DTE will have a value of
65 535 (all ongds) when either a transit network involved in the Virtual
Call or the desfination fietwork does not support this facility. This value
should be interpreted by the calling DTE as an indication that the actual

15.3.2.1 Calling Address Extension fa¢ility

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in0ctets. It hps a value of n + 1,
where n is the number of odtéts necessary tp hold the calling-
address extension. The Facility Parameter|Field follows the
length and indicates the calling-address extensjion.

The first octet of the\Facility Parameter Field|indicates, in bits 8
and 7, the use of'the’calling-address extension| as shown below.

Bits Useof Calling Address Extension

0,0/ To carry a calling address assigged according to
D T A
CCITT Rec. X.213 | ISO/MEC 8348

0° 1 Reserved

1 0 Other (to carry a calling addrgss not assigned
$O/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] where bit 1 is the
low-order bit.

The following octets contain the calling-addreps 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 834§. Starting from the
high-order digit of the Initial Domain Part (IDP), the address is
coded in octet 2 and consecutive octets of th¢ Facility Parameter
Field. Each digit, with padding digits applied as necessary, is

transit delay cannot be transmitted to it.
15.2.2.14 Reference Number facility
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

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-order digit
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

87


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

ISO/TEC 8208 : 1995(E)

© ISO/IEC

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
Called Address Extension X X X X X X 11001001
Mini nporr Fhroughpot Ctass: X
— bgsic format X X (See Note 2) 00pQ0f01O0
Quality X
— ejtended format X X (See Note 2) 0000 101
of End-t¢-End Transit X
Delay[Negotiation X X X X (See Note 2) 11001010
Service X
Priorify X X X X (See Note 2) 11019010
X X
Proteqtion X X X X (See/Note3) | (see Note 3)|1 1 0 1 011
Featu Expedited Data X
AU | Negotlation X X X X  |(See Note 2) 0000}011
NOTES
1 Only when issudd in direct response to an incoming call (i.e., no CALL, ACCEPTED pagket was transmitted).
2 Only when the (fall Deflection Selection Facility is used.
3 Presently Reconjmendation X.25 restricts the use of the Protection Facility in clearing packets to only the CLEAR REQUEST packet i the case
where Call Deflecion Selection is used. The more general capability denotéd’by the X in the table will be included in the next rdvision of
Recommendation X.25.

higher-order digit is ¢oded in bits 8, 7, 6, and 5.

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 octef of the field.

15.3.2.2 Called Address Extension facility

The octet following [the Facility Code\Field indicates the length
of the Facility Paranjeter Field inoctets. It has a value of n + 1,
where n is the number of octets’ necessary to hold the called-
address extension. [The Facility Parameter Field follows the

This address-length indicator is binary-coded, wherg bit 1 is the
low-order bit.

e

The following octets contain the called-address exterI on.

If bits 8 and 7 of the first octet of the Facility Paramdter Field are
coded "00", the following octets are used to encode the called
OSI NSAP address using the preferred binary encoding (PBE)
defined in CCITT Rec. X.213 | ISO/IEC 8348. Staring from the
high-order digit of the Initial Domain Part (IDP), tHe address is
coded in octet 2 and consecutive octets of the Facilify Parameter
Field. Each digit, with padding digits applied as fecessary, is
coded in a semi-octet in binary-coded decimal, wherd bit 5 or 1 is

length and indicates fhe/Calted-address extension.
The first octet of the i €r Ficld indicates, in bits 8

and 7, the use of the called-address extension, as shown below.

Bits Use of Called Address Extension
8 7

0 0 To carry a called address assigned according to
CCITT Rec. X.213 | ISO/IEC 8348.

0 1 Reserved

1 0 Other (to carry a called address not 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 called-address extension.

88

the low-order bit of the digit. In each octet, the higher-order digit
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
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
minimum throughput class for the direction of data transmission
from the calling DTE is indicated in bits 4, 3, 2, and 1.

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
will contain at least 5 octets with octets 1, 3, and 4 containing the
value "unspecified", and octets 2 and 5 containing the specified

The four bits [indicating each throughput class are binary-coded
and correspon(l to throughput classes as indicated in table 20a.

15.3.2.3.2 Exfended format

The two-octe{ Facility Parameter Field contains the minimum
throughput cl3ss for both directions of data transmission. The
minimum throughput class for the direction of data transmission
from the calling DTE is indicated in bits 6 to 1 of the first octet.
The minimumh throughput class for the direction of data
transmission ffom 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 reserved fqr future allocation.

The bits indidating each throughput class are binary-coded and
correspond to throughput classes as indicated in table 20b.

15.3.2.4 Endqto-End Transit Delay Negotiation facility

The octet follpwing the Facility Code Field indicates the length
of the Facility|Parameter Field in octets. It has the value 2, 4, of
6. The Facility Parameter Field follows the length and indicates

the transit-deld

The first and s

y values.

cond octets of the Facility Parameter Field contain

the cumulativp transit delay. The third and foufth octets are

optional and,

hen present, contain the desired (farget) end-to-

end transit delay. If the third and fourth octets are present, then
the fifth and silth octets are optional. When present, these octets
contain the mpximum-acceptable end-to‘énd transit delay. The
absence of the optional octets jn'‘the CALL REQUEST and
INCOMING CALL packets indicates that these parameters are
not important for the call. The-optional octets are not present in
CALL ACCERFTED and CALL CONNECTED packets.

Transit delay s expréssed in milliseconds and is binary-coded,
where bit 8 of |the/first'of a pair of octets is the high-order bit and
bit 1 of the seqond\of a pair of octets is the low-order bit.

values. When the facility is present in the CALL ACCEPTED
and CALL CONNECTED packets, octet§ 2 3 are optional.

The range of specified values for each'sub-p eter is 0 (lowest
priority) to 14 (highest priority).) The valpe 255 (all ones)
indicates "unspecified.” All 6ther values (i.e}, 15 through 254)
are reserved.

15.3.2.6 Protection facility

The octet followifig the Facility Code Field indicates the length
of the Facility Pafameter Field in octets.

Bits 8 and(7 of the first octet of the Facilify Parameter Field
specifyhe protection format code as shown b¢low.

Bits Protection format code

Reserved

Source-address specific
Destination-address specific
Globally unique

—_— O I
- O = O =

When bits 8 and 7 are not both set to one, the| remaining 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 remaining six bits of
the first octet of the Facility Parameter Field [are used as shown
below.

Bits Protection Facility Information
6 5 4 3 2 1
0O 0 0 0 o0 o
0O 0 0 0 o0 1
other values

Level of protectipn information
Authentication apd key information
Reserved

The value of all ones for cumulative transit delay indicates that
the cumulative transit delay is unknown or exceeds 65 534 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

When conveying level of protection information, the second octet
of the Facility Parameter Field specifies the length "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 the one-octet Facility Parameter Field is:
Bit 1 =0 for no use of expedited data

© 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.

A registration code may be assigned to identify a number of
specific facilities, each having a bit in the Registration Parameter

Bit1=1 for use oflexpedited data

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.

16 Format for Registration Field in registration
packets

The formats descrjbed in this clause apply only to the
Registration Field of Registration packets used in conjunction
with the On-line Fac}lity Registration Facility.

See also:

— Optional Usgr Facility for On-line Facility Registration
(13.1).

16.1 General

The Registration Field is present in a REGISTRATION
REQUEST packet ¢nly when there is a request to invoke or
revoke an optionpl user facility. It is present in a
REGISTRATION JONFIRMATION packet to indicate which
optional user facilifies are available and the values of those
optional user facilitigs currently in effect.

The Registration Fielld contains one registration elemerit for each
registration-facility. | The first octet of each registration‘element is
the Registration Code Field and indicates the registration-facility.
The remaining octgts of a registration element contain the
Registration Parameter Field length, when_present, and then the
Registration Paramefer Field.

In order to specify r¢gistration parameters consisting of 1, 2, 3, or
a variable number ¢f octets, the registration codes are divided

into four classes by |
Code Field. The gg
Field is shown in t

making-use.of bits 8 and 7 of the Registration
neral, class coding of the Registration Code
ble22. The formats for the four classes of

registration elements

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
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Field—indie quested or
indicating facility available/facility not available. In this
situation, the Registration Parameter Field iscbinaryfcoded, with
each bit position relating to a specific facility., “A 0 indicates that
the facility related to the particular bit-is(not requested or is not
available; a 1 indicates that the facility related to the particular bit
is requested or is available. Parameter bit positions [not assigned
to a specific facility are set,to zero. If none of fthe facilities
represented by the registration/code are requested pr available,
then the registration Code and its associated [Registration
Parameter Field need hot)be present.

For registration codes in class D, the octet fgllowing the
Registration €ode Field indicates the length of the|Registration
Parameter_Field in octets. The Registration Pargmeter Field
length .is“binary-coded, where bit 1 is the low-order bit of the
indicator:

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; and

b) non-X.25 registration-facilities provided by the local

network.
A Registration Marker, consisting of two octets| is used to
separate X.25 registration-facilities from non-X.25|registration-
facilities that may be offered by the local nefwork. X.25
registration-facilities shall precede non-X.25 |registration-
facilities. A single Registration Marker shall [be included
whenever registration elements for non-X.25 |registration-
facilities are present.

The first octet of the Registration Marker is a Regigtration Code
Field and is set to zero. The second octet of the| Registration

areshownmimfigure 33— Murkerisa Registratiom Parameter Fretdand-issetto zero.

16.2 Coding 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
o) 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 Parameter Field Each one of the following bits of the one-octet Registration
2 g Parameter Field corresponds to one facility which is not available
for negotiation but whose value is indicated to the DTE.
CLASS B Bits Bit1  Local Charging Prevention Facility
8 6 S 4 3 2 1
NOTE — Bits 2 through 8 may be assigned to pther facilities in the
future; presently, they are set to 0.
0 1]0 X X X X X X
A bit set to 1 (respectively, 0)\in a|REGISTRATION
C CONFIRMATION packet means(_that the DCE has invoked
é D Re gistration (respectively, revoked) the corrésponding facility.
t 16.2.2.2 Availability of facilities
N ¢ Parameter Field Each one of the following bits of the twoloctet Registration
Parameter Field corresponds to one facility whose availability is
K indicated to the'DTE.
CLASS C Bits Octet 1
8 6 5 4 3 2 1 cte
Bit 1 Extended Packet Sequence Numbefing Facility
111 X X X X X x Bit?2 Packet Retransmission Facility
Bit 3 D-bit Modification Facility
0 Bit 4 Called Line Address Modified Notification Facility'’
C . .
t 2 Registration Bit$5 Charging Information Facility (Perfinterface basis)
e Bit 6 Charging Information Facility [per Virtual Call
s 1)
t B Parameter basis)
S Bit7 Reverse Charging Acceptance Facility
. . 1)
n Field Bit 8 Reverse Charging Facility
Octet 2
- Bit1 Default Throughput Classps Assignment
CLASSD Bits Registration-Facility
8 6 5 4 3 2 1 Bit2 Nonstandard Default Window $izes 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 Negotjation Facility
; 3 Registration 1) Abitset to 1 for the corresponding facility indicates that it is available
for use by the DTE; no further negotiation is required 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
Facilities That May Be Negotiated At Any Time X X 01000101
Facilities That May Be Negotiated Only When All 3¢ s —0-6—6—0—1—10 1

Logical Channels Used for Virtual Calls are in State p1

Nonstandard Default Packet Sizes

g
>
=}
[=)
=)

Nonstandard Default Window Sizes

=
>
o

Default Throughput Classes Assignment:

— basic format X X 000000 1/0
— extended format X X 01001100
Logical Channel Types Ranges X X 11 1000
Marker X X 00000000

16.2.2.3 Facilities that may be negotiated at any time

Each one of the fqllowing bits of the two-octet Registration
Parameter Field cprresponds to one facility that may be
negotiated at any tinje.

Octet 1
Bit 1 Incom'mj Calls Barred Facility

Bit2 Outgoing| Calls Barred Facility
Bit3 Fast Sele¢t Acceptance Facility

Bit4 Reverse Charging Acceptance Facility

Bit5 Flow Control Parameter Negotiation Facility

Bit 6 Basic Thioughput Class Negotiation Facility

Bit7 Charging|Information Facility (per-interface basis)
Octet 2

Bit 8 Extended Throughput.Class Negotiation Facility

NOTE — Bit 8 of octgt 1 arid bits 1 through 7 of octet 2 may be assigned
to other facilities in the|fufufe; presently, they are set to 0.

indicate its'value.

Bitd, “\“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 fufther study by
CCITT.

2 Bits 4 through 8 may be assigned to other facilities [in the 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| revoke) the
corresponding facility.
A bit set to 1 (respectively, 0) in a REG]STRATION
CONFIRMATION packet is taken as invocation (respectively,
revocation) of the corresponding facility.

16.2.2.5 Nonstandard default packet sizes
The packet size for the direction of data transmissiom to the DTE

A bit set to 1 (respectively, 0) in a REGISTRATION REQUEST
packet is taken as a request to invoke (respectively, revoke) the
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

92

issuing the REGISTRATION REQUEST packet is indicated in
bits 4, 3, 2, and 1 of the first octet of the two-octet Registration
Parameter Field. The packet size for the direction 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.


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

© ISO/IEC

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

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 of logical channels to be used for Virtual Calls is
indicated in octets 13 and 14. It is equal to the sum of the number of

Packet Sequefjce Numbering Facility is being used.

The range of
extended num
shall always b

16.2.2.7 Def4d

values allowed for normal numbering and for
bering is interface-dependent. A window size of 2
e available.

ult throughput classes assignment

16.2.2.7.1 Basic format

The throughp

it class for the direction of data transmission from

the DTE issging the REGISTRATION REQUEST packet is

indicated in
Parameter Fig
transmission

its 8, 7, 6, and 5 of the one-octet Registration
Id. The throughput class for the direction of data
to the DTE issuing the REGISTRATION

REQUEST packet is indicated in bits 4, 3, 2, and 1.

The four bits
and correspon

indicating each throughput class are binary-coded
d to throughput classes as indicated in table 20a.

16.2.2.7.2 Extended format

The throughp
DTE issuing ]
6 to 1 of the
Field. The thi
from the DTE
indicated in b|
octet shall be
The bits indig
correspond to

16.2.2.8 Logf

it class for the direction of data transmission to the
he REGISTRATION REQUEST is indicated. in bits
first octet of the two-octet Registration Parameter
foughput class for the direction of data‘transmission
issuing the REGISTRATION REQUEST packet is
its 6 to 1 of the second octet. Bits.8 and 7 of each
et to zero.

ating each throughput class are binary-coded and
throughput classes asindicated in table 20b.

cal channel types ranges

The octet following the Registration Code Field indicates the

length of the
indicate 14
consists of the

Registration’ Parameter Field in octets and shall
petets—~ \The Registration Parameter Field then
following 14 octets.

pe-way-incominglogical-chennels—twe-wayJogigal channels, and one-
way outgoing logical channels.

17 Diagnostic codes

The coding of the Diagnostic Code-Field in (LEAR REQUEST,
CLEAR INDICATION, . RESET REQUEST, RESET
INDICATION, RESTART REQUEST, RESTART
INDICATION, REGISTRATION CONHIRMATION, and
DIAGNOSTIC packets“is dependent upon the originator of the
packet as given.in\tables 24 and 25.

Bits 4, 3, 2,

and—tof octets— 1,375, 7, 9, and T of the

Registration Parameter Field contain the high-order bits for
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 0 O|DTE Specified in table 25
REQUEST, (Notes 1, 2)
CLEAR .
INDICATION, 1 0 0 0 0 0 O O|DTE DTE-specific diagnostics
RESET
REQUEST, O—F—attecastomct T Publicpacket—Specificd imAnmex Eof
RESET switched network Recommendation X.25
INDICATION (Notes 1, 3)
I | at least one 1 ] | Private packet Specified in table25
switched network (Notes 1,2, 4)
RESTART 0O 0 0 0 0 0 0 O|DTE Specified-in‘table 25
REQUEST, (Notes’1;2)
RESTART
INDICATION 1.0 0 0 0 0 O O|DTE DTE-specific diagnostics
Public packet switched network:
Specified in Annex E of
Recommendation X.25
0 [ at leastone 1 1 | Local network (Notes 1, 3)
(public orprivate)
Private packet switched netpvork:
Specified in table 25
(Notes 1, 2, 4)
DIAGNOSTIC, DTE (Note 6) Specified in table 25
REGISTRATION (Notes 1,2)
CONFIRMAJ[TION
Public packet switched network:
Specified in Annex E of
(Note 5) Local network Recommendation X.25
(public or private) (Notes 1, 3)
Private packet switched netpork:
Specified in table 25
(Notes 1,2, 4)
NOTES
1 The diagnostic codes (0 through 127 contained in Annex E of Recommendation X.25 and in table 25 are identical; these cddes are
standardized by [TU-T and may be used in packets originated by either a DCE or a DTE.

9

2 The diagnostic codes 128 through 255 contained 1n table 25 are standardized by ISO/IEC.

3 The diagnostic codes 128 through 255 contained in Annex E of Recommendation X.25 are reserved for network-specific diagnostics.

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
Pixcket Type Invalid 00010000 16 | Rr,CRe
or state rl 00010001 17 | Ri,CRe
or state 12 00010010 18 | Rr,CRe
or state r3 00010011 19 Rr,CRe
or state pl 00010100 20 C
or state p2 00010101 21 | C
or state p3 00010110 22 | C
or state p4 00010111 23 | C
or state pS 00011000 24 | C
or state p6 00011001 25 | C
or state p7 0001100 26 | C
for state d1 00014011 27 | Re
for state d2 0005801100 28 | Re
for state d3 00011101 29 | Re
00011111 31
Phcket Not Allowed 00100000 32 | D,Rr,C,Re
nidentifiable 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 logicakchannel 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
nvalid General Format Identifier 00101000 40 | D
Restart or Registration packet with
nonzero Logical Channel Identifier 00101001 41 | Re,C,Re
Packet typenot compatible with facility 00101010 42 | C
nauthorized INTERRUPT CONFIRMATION | 0 0 101011 43 | Re
inauthorized INTERRUPT 00101100 44 | Re
unauthorized REJECT 001011061 45— Re
00101111 47
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Table 25 (2 of 5) — Diagnostic Codes

© ISO/IEC

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321| VALUE PACKETS
(Notes 1, 2) (Note 3)
Timer Expired 00110000 48 | D,Rr,CRe
for INCOMING CALL
(or for DTE timer expired for
CALL REQUEST) 00110001 49 | C
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
Fetransmission count surpassed
for RESET REQUEST) 00110011 51 | D,C,Re
for RESTART INDICATION
or for DTE timer expired or
Fetransmission count surpassed
for RESTART REQUEST) 00110100 52 | D,Rr,C,Re
for call deflection 00110101 53| C
00111 10949 63
C4ll Setup, Call Clearing, or
Rdgistration Problem 01000000 64 | CRg
facility/registration code not allowed 01000001 65 | CRg
facility parameter not allowed 018000010 66 | C,Rg
ifivalid called DTE address 001000011 67 | C
invalid calling DTE address 01000100 68 | C
imvalid facility/registration length 01000101 69 | CRg
ipcoming call barred 01000110 70 | C
logical channel available 01000111 71 | C
cpll collision 01001000 72 | C
plicate facility requested 01001001 73 | CRg
nzero address length 01001010 74 | CRg
nzero facility length 01001011 75 | C
facility not pfovided when expected 01001100 76 | CRg
imvalid I'TU-T specified DTE facility 01001101 77 | C
aximum number of call redirections
r<all'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

inconsistent Q-bit settings 01010011 83 | Re

NUI problem 01010100 84 | C

ICRD problem 01010101 8 | C
01011111 95

Not assigned 01100000 96
01101111 111

International Problem 01110000 N2/ Rr,CRe

remote network problem 01110001 113 | CRe

international protocol problem 01110010 114 | C,Re

international link out of order 01110011 115 | CRe

international link busy 01110109 116 | C

transit network facilityproblem | 0 1110101 117 | C

remote network facility problem | 0 1 11 0 11 0 118 | C

international routing problem 011106111 119 | C

temporary routing problem 01111000 120 | C

unknown called DNIC OrN®r11001 121 | C

maintenance action (Note 5) 0\1111010 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

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 resource constraint 10100011 163 | Rr,C,Re
Fast Select not subscribed 10100100 164 | C
invalid partally 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
gisconnection (transient condition) 11100001 225 | C
isconnection (permanent condition) { 11100010 226 | C
Connection rejection — reason
unspecified (transient condition) 111000 KA 227 | C
Connection rejection — reason
unspecified (permanent condition) 111000700 228 | C
connection rejection — quality
of service not available
(transient condition) 14100101 229 | C
fonnection rejection — quality
of service not available
(permanent condition) 11100110 230 | C
fonnection rejection — NSAP.
unreachable (transient condition) 11100111 231 | C
connection rejection — NSAP
unreachable (permanent condition) 11101000 232 | C
reset — reason unspecified 11101001 233 | Re
feset — congestion 11101010 234 | Re
Connection fejection — NSAP
address.unknown
(permanent condition) 11101011 235 | C

© ISO/MTEC
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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 11111000 248 | C
connection rejection — unrecognizable

protocol identifier in user data 111481001 249 | C
reset—user resynchronization 11921010 250 | Re

1111111 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 generic 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., wherethe'more specific diagnostics are not implemented).

2 In certain situations, more tifan 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 retransmiitted, then the DTE may use the diagnostic code associated with the original error or the
corresponding "timer.expired" diagnostic code.

3 A given diaghostic need not apply to all packet types. The packet type(s) to which each diagnostic may apply is
shown (DzDIAGNOSTIC; 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; for 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.

99


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

ISO/IEC 8208 : 1995(E)

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
characteristics of the network) or with a Packet Layer

© ISO/IEC

entity of another DTE, the nature of the traffic flowing over the
interface, and other appropriate considerations. The values
chosen may apply in common to all logical channels in the
Packet Layer entity.

Table 28 lists the timers a DTE should take into consideration
when responding to packets from a DXE.

Table 26 (1 of 2) — DTE Timer Parameters

Timer TJme-Limit Started When Normally ActiomWhen
Value (Note 3) Terminated When Timer Expjres
Note 2) (Notes 3, 4) (Notes 3, 5)

T20 180 s DTE transmits a DTE receives a: DTE retransmits
(Restart RESTART REQUEST | e RESTART CONFIRMATION | RESTART REQUEST packet
Request packet (12) packet (r1), or and restarts T20 upto a
Response e RESTART INDICATION maximum of R20 fimes
Timer) packet (r1)

T21 200 s DTE transmits a DTE receives a: DTE transmits a
(Call CALL REQUEST ¢ CALL CONNECTED! CLEAR REQUEST
Request packet (p2) packet (p4), or packet (p6)

Response ¢ INCOMING CALL
Timer) packet (pS):(Note 6), or
e CLEAR INDICATION
packet(p7); or
DTE sends 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 4
Response e RESET INDICATION maximum of R22 times
Timer) packet (d1) Tm

T23 180's DTE trafismits a DTE receives a: DTE retransmits the CLEAR
(Clear CLEAR-REQUEST e CLEAR CONFIRMATION REQUEST packet and
Request packet (p6) packet (p1), or restarts T23 up to
Response ¢ 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 PR) iea REJECT packetif-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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Table 26 (2 of 2) — DTE Timer Parameters

ISO/IEC 8208 : 1995(E)

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 (il).

127 60 s DTE transmits a DTE receives the first | DTE transmifs
(Rieject REJECT packet retransmitted DATA the REJEET pafket
Rgsponse packet and restarts T27
Timer) up,to)a maxim
(Notes 7, 8) of R27 times

(Note 9)

128 300 s DTE transmits a DTE receives a DTE retransmi
(Reegistration REGISTRATION | REGISTRATION the REGIST ON
Regquest REQUEST CONFIRMATION REQUEST packet
Rgsponse packet packet and restarts T2
Timer) up to a maxim
(Notes 7, 8) of R28 times
NQTES

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
thel DTE is operating in a DTE/DTE environment, thé’need to detect problems quickly, etc. However, the values choden must
preserve the relationship between the time-limit values Shown in order to ensure proper operation.

3 I the state of the logical channel changes as’ayesult of the action shown, then the new state is indicated for states other|than the
Flgw Control states. For the Flow Control states, 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 dause the
tir:ler to terminate. For example, the réceipt of a RESTART INDICATION packet after having transmitted a RESET RHQUEST
padket will normally also cause timer T22 to terminate.

5 When (re)transmitting a RESTART REQUEST, CLEAR REQUEST, or RESET REQUEST packet, the DTE should|indicate
thej cause as "DTE Originated.” The diagnostic when T21 or T26 expires should indicate expiration of the correspondirlg timer.
The diagnostic when.any other timer expires may indicate expiration of the corresponding timer or the original error.

6rrua DTE/DTE‘environment, the DTE which maintains its role as a DCE for the purpose of resolving call collisfon shall
terminate timer-T21 upon receipt of an INCOMING CALL packet and the DTE which maintains its role as a DTE for the|purpose
of esolving\call collision should not terminate timer T21 upon receipt of an INCOMING CALL packet. In a DIFE/DCE
enyirofiment, the DTE may either terminate or preferably not terminate timer T21 upon receipt of an INCOMING CALL pjcket.

7 2 '
are used.

-

3.1, Tespectively)

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
Retransmission Count) | packet is retransmitted
requesting restarting of
the Packet Layer entty
RD2 Number of times a RESET 1 For a Virtual Call, ransmitya
(Reset| Request REQUEST packet is CLEAR REQUEST packet
Retransmission Count) |retransmitted requesting (p6) (Note 4); for a
resetting of the logical Permanent Virtual Circuit,
channel notify the appropriate entity
R23 Number of times a CLEAR 1 Notify the.appropriate entity
(Clear{Request REQUEST packet is
Retrarsmission 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)
Retrarjsmission Count) (Note 4)
(Note p)
R27 Number of times a REJECT 0 Transmit a RESET REQUEST
(Rejedt Retransmission | packet is retransmitted packet (d2)
Count requesting retransmission (Note 4)
(Note p) of the same DATA packet
(i.e., same P(R)lvalue)
R28 Number of times a 1 Notify the appropriate entity
(Regigtration Request |REGISTRATION REQUEST
Retrarjsmission Count) | packet is retransmitted
(Note f5)
NOTES

1 Itis germissible to-itiplement only the procedures associated with the default values.

2 With|a default;value of 1, the associated procedure is performed twice: once for the original transmission and once for a

0.

retransTission. To 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.

4 When the DTE transmits a CLEAR REQUEST or RESET REQUEST packet, the cause indicates "DTE Originated" and
the diagnostic indicates that the corresponding timer expired or retransmission 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
sends a RESTART DTE sends a 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 rémote
sends an INCOMING DTE sends a CALL DTE sends.a CALL
CALL packet REQUEST packet REQUEST-packet
RESET T12 (60 s) (Note) T22 (@80 s default)
NDICATION 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 T25 (200 s default) T25 (200 s default)
started when remote started when remote
DTE sends aDATA DTE sends a DATA
packet packet
[NTERRUPT 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
receiving 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

Figure —Applicable States

© 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
below.

a)  The figures are arran
(=}

34 Restart States (r1, r2, and r3)

35 Call Setup and Call Clearing States
(pfl, p2, p3, p4, p5, p6, and p7)

36 Data Transfer States (d1, d2, and d3)
37 Inferrupt States (i1, i2, j1, and j2)

38 Flpw Control States (f1, f2, g1, and g2)

=

figure 37 (Interrupt) and figure 38 (Flow Contifol). Priority
means that when a packet belonging to a fhigher-order
diagram is transmitted, that ‘diagram is applichble and the
lower-order one is not.

b) The relation with a state"in a lower-order diagfam is given
by including that 'state inside a circle in the fhigher-order
diagram.
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(DTE) (DXE)
RESTART (DXE) RESTART
REQUEST 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
13: 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
REQUEST CALL
(DTE)
(DXE) CALL
INCOMING REQUEST
CALL
ACCEPTED
CALL CALL
CONNECTED CONNECTED
G
(a) CALL SETUP PHASE
(DTE) (DXE)
CLEAR CLEAR
INDICATION
(DXE) DTE)
CALL (DTE) CALL
CONNECTED AC[CEPTED
if previous ‘ CLEAR (DXE) if previous
state = p2 %UEST CLEAR state = p3
T timer o
or - INDICATION
T23 expires CALL
INCOMING CALL
if previous (DXE) (DTE) REQUEST
state = p1 or p2 CLEAR CLEAR if grevious
CONFIRMATION CONFIRMATION stafe = p1 or p3
or or
CLEAR CLEAR
INDICATION REQUEST
(b) CALL CHEARINGPHASE
STATES:

dl: FLOW CONTROL READY
pl: READY

p2: DTE CALL REQUEST

p3: DXE INCOMING CALL

p4: DATA TRANSFER

pS: 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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(DTE) . (DXE)

RESET (DXE) RESET

REQUEST RESET INDICATION
CONFIRMATION

of
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: DTEJINTERRUPT 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) =
(l}rR f1 > < 2 (DXE)
REJECT

(DXE)
RR or
REJECT

(a) FLOW CONTROL FROM DXE TO DTE

MATATRANSEER FROM-DTETO-DYE)
AP R o =

IV T O D7x1=)

(DTE)
DTE)

R
0 gl
REJECT )

DTE)

=

g2

/\V

(DTE)
RR or
REJECT

(b) FLOW CONTROLFROM DTE TO DXE
(DATA TRANSFER FROM DXE TO DTE)

STATES:
fil. DXE RECEIVE READY
f2: DXE RECEIVE NOT READY
gl: DTE RECEIVE READY
g2: DTE RECEIVE NOT READY

Figure 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

Table Applicable States
31 AII) I State

© 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
as a result of receiving that packet), or

— ERROR, as defined in note 1 following the table (it is

32 | Restart States (1, 12, and 13)

33 Call|Setup and Call Clearing States
(pL [p2, p3, p4, p5, p6, and p7)
34 Datq Transfer States (d1, d2, and d3)

35 Intefrupt States (i1, i2, j1, and j2)
(s¢e Note)

36 Flow Control States (f1, £2, g1, and g2)
(s¢e Note)

NOTE — The Interrupt States and the Flow Control States are
independent of orfe another and exist in parallel. Thatis, a
logical channel is[simultaneously in one of the two "i" states,

one of the two "j"|states, one of the two "f" states, and one
of the two "g" stafes when the interface is in state d1.

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

assumed that a DIE stops the normal pfocessing of
packet when an error is encountered; _hpwever, the
order of packet decoding and(_checking is not
standardized);

b) S=new state, if any, after taking the action foted above;
and

c) D=the diagnostic code contained in the Diagnostic Code
Field of the appropriate packet (DIAGNOSTIC,
RESTART REQUEST, CLEAR REQUEST, or RESET
REQUEST) issuéd upon detection of the indicated error
(see note 2 of‘table 25).

NOTE — In sénie DTE implementations, certain states (elg., r3, p7, d3,
and j2) may.be transient (i.e., the Packet Layer entering one of these states
as a result'of an incoming packet will leave the state by generating the
appropriate response packet before processing any subseqyent incoming
packét):” The reactions to incoming packets given in these|Packet Layer
state tables do not apply to states that are implemented as fransient since
such events cannot occur.

Packet Received From the DXE: Any State

Any packet less-than 2 octets in length (including a valid Data Link Layer | A = DIAG

Il 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

Restart States

PACKET DTE DXE
Packet Received LAYER RESTART RESTART
From the DXE READY REQUEST |[INDICATION
rl) (rz) (r3)
Packet having a Packet Type Identifier whichis | A = DIAG A =DISCARD| A =ERROR
shorter than 1 octet and having a Logical D=38 S=r2
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=5'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 table33  |A = DISCARD|A = ERRQR
undefined or not supported by the DTE (Note 2) S=r2
and having an assigned Logical Channel Identifier D=33
RESTART INDICATION, RESTART Sce 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 =DISOARD
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 = DISQARD
4.2 “4.3)
S=13 S=plordl
(Note 4)
RESTART CONFIRMATION packet A=ERROR [A=NORMAL |A =ERRQR
S=r2 4.4) S=r2
D=17 S=plordl |D=19
(Note 4)
REGISTRATION REQUEST or A =DIAG A=ERROR |A=ERRDR
REGISTRATION CONFIRMATION D= 38,39, D=738,739, S=12
packet with a format error (Note 9) 81, or 82 81, or 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)

111


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

ISO/TEC 8208 : 1995(E)

112

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
CAI{L, CLEAR INDICATION (abandoning a call) or

CAlL

L CONFIRMATION (confirming rejection of a

call)[[when Reference Number mechanism is being
used|in a DTE/DTE environment] is supported by
the IDTE 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 Thg ERROR procedure involves discarding the received packet and initiating,a restarting procedure by transmitting
RESTART REQUEST packet across the DTE/DXE interface and starting tifmeér “T20. The Restarting Cause Field of the

REST]

indicted. At this time, the logical channel is in the DTE RESTART REQUEST state (12).

2 RE
Facili
Regis
REGI

3 If ¢
abovel
invok

4 Sta
5 For
6 For
7 Pro
a)
b)

o

ART REQUEST packet should be coded "DTE Originated” and thé Diagnostic Code Field should be coded as

JECT or Registration packets are not supported when the DTE is not capable of using the Packet Retransmission)
y or the On-line Facility Registration Facility, respectively) If the DTE is capable of using the On-line Facility
ration Facility but is capable of acting only as an initiatof.or only as a responder for the registration procedure, then 4
BTRATION REQUEST packet or a REGISTRATION €ONFIRMATION packet, respectively, is not supported.

pe REGISTRATION REQUEST packet or REGISTRATION CONFIRMATION packet is not supported (see note 2
, then the packet is treated as "Any packet with a Logical Channel Identifier of 0" and the corresponding action|
bd.

e pl for each Virtual Call logical channel and state d1 for each Permanent Virtual Circuit logical channel.
mats for Restart packets are describedin 12.6.

mat for the DIAGNOSTIC pagket is described in 12.7.

Cessing of Registration packets is as indicated except if any of the following conditions has occurred:

[n cases where the DTE dnly acts as an initiator for the registration procedure, a received REGISTRATION REQUEST]
packet is treated as a‘packet not supported.

[n cases where)the DTE only acts as a responder for the registration procedure, a received REGISTRATION
ICONFIRMATION packet is treated as a packet not supported.

In casesewhere 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

CONEIRMATION packet with the cause "Local Procedure Error’, diagnostic #42, and no Registration Field.,

d)

fhnr“r;ca’ the REGISTRATION PEQI JEST 'S ketts pron d-astndteated-

In cases where the DTE can act as an initiator for the registration procedure, a DTE receiving a REGISTRATION
CONFIRMATION packet when an unconfirmed REGISTRATION REQUEST packet is not outstanding (including 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

Circui

ts 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
Packet CALL INCOMING DATA CALL DTE DXE
Received READY REQUEST CALI TRANSEER COLLISION CLEAR CLEAR
From thp (p1) (p2) P3) (p4) ®5) REQUES] INDICATION
DXE (Note 2) (Note 3) (Notes 2, 3,11) (p6) 7
Packet having 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 S =pb6
Identifier D=38 D=38 D=38 D=38 D =38
which 1s shortef
than 1 octet
Packet having A =ERROR A =ERROR A =ERROR See table 34 A =ERROR A =DISCARD | A =ERROR
Packet Type S =p6 S=pb6 S =p6 S=p6 S =pb6
Identifier whicl D=33 D=33 D=33 D=133 D=33
is undefined or|not
supported by the
DTE (Note 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 S =p6
CONFIRMATION or | D=41 D=41 D =41 D =41 D =41
Registration (iff
supported) packet
with a Logical
Channel Identifier
unequal to 0
(Note 4)
INCOMING A =NORMAL | A=NORMAL\["A =ERROR A =ERROR A = ERROR A=DISCARD | A=ERROR
CALL packet 5.2.2) (5.2.5) S =pb6 S=pb6 S=p6 S=pb6
S=p3 S=p5 D=22 D=23 D=24 D =26
(Notes 5, 6) (Notes.6, 7) (Note 8)
CALL A =ERROR A=NORMAL | A =ERROR A =ERROR A =NORMAL | A=DISCARD | A=ERROR
CONNECTED S=pb 5.2.4) S =pb6 S =p6 (5.2.5) S =pb6
packet D=20 S=p4 D=22 D=23 S=p4 D=26
(Note 5) or (Note 8) or
A = ERROR A = ERROR
S =pb6 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 552 552y 552y 552) 552y 552
packet S =p7 S=p7 S=p7 S=p7 S=p7 S =p7
(Note 5) (Note 8)
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 to.

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 Facility is
subscribed to.

4 REJECT or Registration packets are not supported when the DTE is not capable of using the Packet Retransmission Facility or the'Ol-line Facility
Registration Facility, respectively. If the DTE is capable of using the On-line Facility Registration Facility but is capable of actifighonly fs an initiator
or only as a respopider for the registration procedure, then a REGISTRATION REQUEST packet or a REGISTRATION CONFIRMATION packet,
respectively, 1s nofsupported.
5 If the packet is gcceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error or is ofherwise unaccepthble, then the
DTE will invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69,713,775, 76, 77, 81, B2, and 164).
Formats for Call Sptup and Call Clearing packets are described in 12.2; formats for facility information are described)in clause 15. In add}tion to being
properly formatted, address information must contain the correct number of digits and specify a valid address, & facility code that is not| supported or
that does not apply in a DTE/DTE environment may be ignored or treated as an error. If the DTE chogses\to treat this situation as an|error, then it
invokes the ERROR procedure (with D = 65).

6 In the case of anfoutgoing one-way logical channel as perceived by the DTE, the DTE will invokethe' ERROR procedure (with D = 34).
7 If the INCOMING CALL packet contains a format error or is otherwise unacceptable, then
a) ina DTE/DTE environment, if the DTE is acting as a DCE for the purpose of resolving ¢all collisions (see 5.2.5) it shall act as in Noje 5;
b) otherwise, te DTE may invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69, T8, 74, 75, 76,
77, 82, 163 4nd 164).

Formats for call s¢tup packets are described in 12.2 and formats for facility information are described in clause 15. In addition to bding properly
formatted, address|information must contain the correct number of digits and.spécify a valid address. A facility code that is not supported or that does
not apply in a DTE/DTE environment may be ignored or treated as unacceptable; in the latter case, diagnostic code 65 applies if the DTE invokes the
error procedure.
8 In the case of a Bermanent Virtual Circuit, the packet is invalid and\table 34 applies.
9 The use by the ¢alling DTE of the Fast Select Facility with aTestriction on the response prohibits the DXE from sending a CALL C[)NNECTED
packet.
10 In a DTE/DTE gnvironment, the DTE that acts as a DGE for purposes of resolving call collisions (see 5.2.5) will invoke the ERROR prdcedure (with
D =24).
11 State p5 is 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 =d2
than 1 octet D =138 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 (812) (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 Virtpal Circuit S=d2 S=d2
logical channel D=35 D=35
REJECGT 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).

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 Kegistration Facility but 1s 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.

B 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, 81, @nd-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 (6.83)
D=43 Sl

NOTES

1 The ERROR procedure involves discarding the received packet and initiating, a resetting procedure by transmittinlg
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 indidateéd. 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 channélG.e., A = NORMAL) but contains a format error, then
the DTE will invoke the ERROR procedure (diagnostic cédes that may apply include 38, 39, and 82). The format f
the INTERRUPT CONFIRMATION packet is describédvin 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 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).

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 Control Transfer States
(DTE-to-DXE Data Transfer)
(Within State dl)
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
pafket 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
pafket with an invalid P(R) S=d2 S=d2
D=2 D=2
RR packet with a valid P(R) A =NORMAL A =NORMAL
(Npte 2) (7.1.5) (7.1.5)
S=fl
RINR packet with a valid P(R) A =NORMAD A =NORMAL
(Npte 2) (7.1.6) (7.1.6)
S=12
RBJECT packet (if subscribed to) A =NORMAL A =NORMAL
with a valid P(R) @34.2) (13.4.2)
(Nptes 2, 3) S=fl
NQTES
1 The ERROR procedure involves-discarding the received packet and initiating a resetting procedure by transmitting
a ET 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
Orfginated" 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,Jor 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) miay'be accepted to update the status of outstanding DATA packets, the ERROR procedure, as described in note
1, $hould'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
in the previous REJECT 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 when A =ERROR A = ERROR
using modulo 128 numbering S=d2 S=4d2
P—=38 D=738
or
A =DISCARD
(Note 6)
DATA packet with an invalid P(R) A =ERROR A = ERROR
S=d2 S=4d2
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=d2
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 discarding the received packet and initiating a resetting procedure by transmittirlg
a RESET REQUEST packet agrosssthe DTE/DXE interface for the logical channel specified in the received packp
and starting timer T22. The ‘Resetting Cause Field of the RESET REQUEST packet should be coded "DT[E
Originated" and the Diagfostic 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 The diagnostie,code depends on the condition detected: D = 1 for an invalid P(S), D = 39 if the User Data Field js
greater thap'thesmaximum allowed on the logical channel, and D = 82 if the User Data Field is not octet aligned.
3 Recovery mechanism (b) or (c) described in 11.3 may be invoked to recover from the receipt of an invalid P(S) pr
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 s
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 7if the Q-biT 15 ot 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).
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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).

21.1.1 General requirements

© 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;
h)  transmit RECEIVE NOT READY packets (7.1.6);

A DTE that claims|conformance to this International Standard
shall implement:

a) either Permahent Virtual Circuit Service or Virtual Call
Service (and may support both);

b) operation in ¢ither a DTE/DCE or DTE/DTE environment
(and may support both);

c) operation') with the role as DTE or DCE either

1) initia:[zed to DTE, or

2) initialized to DCE, or

3) dynamically selected according to the procedures
in4.5

(and may sugport more than one of these methods of role
selection);

d) either modulq 8 packet sequencing or modulo 128 packet
sequencing (1nd may support both);

e) the functions| specified in table 37 as Mandatory, or as
Conditional |when the relevant conditions apply,
according to([the procedures specified in the clause§ to
which the table items refer;

f)  the timers and retransmission counters specified in table
38 as Manddtory, or as Conditional when“the relevant
conditions 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 Layet Information Fields, Data
Link Service flata units)

Such a DTE shall nqt implement the functions specified in table
37 as Prohibited wheh the relevant conditions apply.

21.1.2 Options

1) implement any ol the optional procedurey relating to
non-receipt of window rotation infermatjon (11.2.1,
11.2.2);

k) implement either of the non-standard-alternatjve modes of
recovery from receipt of outof.sequence DATA packets
(11.3 (b) and (¢));

1)  support Interrupt data transfer (6.8);

m) support transfer of\user data in call setup pnd clearing
packets (5.2.1,5:2:2,5.2.3,5.2.4,5.5.1,5.5.2);

n) support DATA packet transfer (clause 6);
p) supportdATA packets with the M-bit set to 1| (6.4, 6.7);
q) trapsmit updated window rotation informatior] (7.1.3);
).« fransmit RECEIVE READY packets (7.1.5)
Indtems b), ¢), e), 1), m), n) and p), support refers to [ransmission

and reception, independently.

NOTE — Non-support by a DTE of any of items (1) to (r), pnd to a lesser
extent of item (d), would normally be appropriate only for ajn unusual and
highly application-specific implementation; these items, al:ti)ugh strictly
optional, are generally expected to be part of the normal funktionality of a
DTE.

21.2 Protocol Implementation Conformance Statement

The supplier of a protocol implementation which i§ claimed to
conform to this International Standard shall complefe a copy of
the PICS proforma provided in annex B, in¢luding the
information necessary to identify fully both the supplier and the
implementation.

21.3 Dynamic conformance

A DTE for which conformance to this International| Standard is

A DTE that claims conformance to this International Standard is
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);

ctai enaviour consistent with having
implemented, for each function that the PICS states to be
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 inijtiator [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 - sending [11.1] /DCE: X /DCE: X
/DTE: O  /DTE: O
Virtual Call setup: [M]
Ba - 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:

Bb - acceptance  [5,5.2.2,5.2.3,5.2.5] (Note 1) - (@)
Bc - 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)
ba - as initiator [5.5,55.1,553,5.5.4] - (0]
bb - asresponder [5.5,5.5.2,554] - (o)
6 Response to errors and unsupported packets on an assigfied 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 clearing as responder is not supported
(item 5b)
- received RESET INDICATION if resetting as responder is not supported
(item 8b)
by:
a - initiating clearing O
b - initiating restarting (Notes 4, 5, 6, 7) (0]
C - other X
7 Response to other, errors and to receipt of other unsupported packets, or fields [M] [M]
of packets, on aiassigned logical channel, by:
a - initiating.clearing [6.3,64,6.6,6.8.1, 6.8.2, - o
Tb - initiating-restarting 7.13,7.14,8.2,11.2.1, (¢} (0]
c - initiating resetting 13.4.1, tables 34, 35, 36] (0] (0]
1d - -other (Notes 5, 6,7, 8) X X
B Resetting a logical channel:
a - as initiator [8, 8.1, 8.3, 8.4] (Note 9) (0] (0}
b - asresponder [8, 8.2, 8.3, 8.4] (Note 10) (0] (0]
Where:
= Mandatory
[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.

4 This item does not include unrecognized or unsupported facility codes within a Facilities Field (15.1).

5 Where optional capabilities are specified for these items, the DTE may choose any permitted option on each occasion that an
error, etc], occurs, independently of the options chosen on other occasions or for other errors, etc.

6 Packets with LCI = 0 are excluded, since that is not an assigned logical channel (figure 1).

7 The clauses and tables listed are those specifying the occurrence of errors: items 5, 8 and 9 cover the error procedure:
themselvgs.

8 Althoygh many implementations will be designed to reset on the errors covered by item 7, resetting is classed_as optional if
item 7 Hecause implementations are free to initiate a restart, or fo initiate clearing of a virtual callCat ldny time; somg
implemeftations, therefore, may exercise this freedom in situations where resetting would otherwise apply.

9 Initiatipn of resetting is optional: a) because of the considerations in Note 8 with respect to events internal to the packet layer|
and b) b¢cause initiation of resetting on request from the higher-layer entity is intrinsically optional,\in that an implementation
could be designed for use specifically by a higher-layer entity that in turn is designed never to request resetting.

10 Althqugh many implementations will be designed to reset a logical channel by responding, 16 a reset, response to resetting i

classified as optional because implementations are free to initiate restarting, or to initiate clearing 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 C2
T23 Cleaf Request Response Timer and R23 Clear Request Retransmission Counter C3
T24 Windlow Status Transmission Timer C4
T25 Windlow Rotation Timer and R25 Data Packet Retransmission Counter C5
T26 Interfupt Response Timer C.6
T27 Rejeft Response Timer and R27 Reject Retransmission Counter Cc7
T28 Regitration Request Respgnise Timer and R28 Registration Request Retransmission Counter C38
Where:
M= Manflatory

Cn= Conditional, asfellows:

Cl= requfred if the-\DTE initiates Virtual Calls

C2= requjred if the'DTE initiates resetting

C3= requfredif.the DTE implements the Virtual Call service and initiates clearing

C4: requ '-C he D ’-“:“"‘ te ;": proceatre --‘G---‘iu‘ii S

CS= required if the DTE implements either of the optional procedures relating to the receipt of window

rotation information, specified in 11.2.1

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 International Standard specifies the procedures and formats at the Packet Layer for DTE’s operating in
conformance with Recommendation X.25. It covers direct DTE-to-DTE operation and DTE operation for access to a

packet-switch
Recommendat

a) forapr
b) foraPv
NOTES

1 The distincti
Functionally, th|
modified by th

conforming to
jon X.25. This annex applies this International Standard to two additional cases:

ivate network (PvtN) that connects to a PSPDN using X.25; and

N that offers to DTEs an X.25 packet-switched interface (i.e., a PSPvtDN).

n between public and private X.25 packet-switched networks is mostly a matter of owfiership and accessibility.
Ey may appear identical to a DTE. However, a PSPVtDN uses the procedures in this\International Standard, as
s annex, to connect to a PSPDN whereas two PSPDNs connect to each other using/the procedures in CCITT

Recommendatign X.75.

2 A PSPVtDN,
provides cause-

or the purposes of this annex, is defined as offering an X.25 packet-switched network interface when, for example, it
ode information as shown in tables 7, 8, and 9 and it offers at least those.Opfional user facilities noted as Essential in

table 11. This [is to distinguish a PSPvtDN from equipment that performs a congertration or protocol-conversion function, for
example, on behalf of other equipment but offers only a DTE interface.

3 A special casq of a PSPvtDN is an X.25 interworking unit IWU) (see ISO/IEG. TR 10029).

Figure A.1 depicts the interfaces described in this annex and contfasts them to other possible interfaces. Interfaces C
(PvtN-to-PSPIDN interface), E (DTE-to-PSPvtDN interface),\F (IWU-to-PSPDN interface) and G (DTE-to-IWU
interface) are geferenced in this annex as appropriate.

A.1 Connection of private networks to PSPDNs

Connection ofl a PvtN to a PSPDN may be accomiplished using X.25. That is, the DCE within the PSPDN (i.e., a
PSPDN-DCE)| conforms to Recommendation~X:25 while the PvtN acts as a DTE in conformance with this
International §tandard. Factors to be considered for this interface (interfaces C and F in figure A.1) include:

a) addressing of DTEs on the PvtN:\\alternatives include sharing of the address space available to PSPDNs, if

b) allocatiqn of PSPDN chargesto DTEs on the PvtN: the Charging Information Facility (see 13.22), if available,

c) reliabili

To report status information about the PvIN, "privafe-network” reason/cause codes are used in the corresponding
packets originated 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
within the PvtN into the PSPDN, the PvtN uses the same reason codes in the Call Redirection or Call Deflection
Notification (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,
respectively) but with bit 8 set to 1; and

¢) when restarting interface C or F, the PvtN uses the restart cause codes in table A.1l.
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X.25
DTE

X.25
DTE

X.25
DTE

PRIVATE NETWORK. ) |
(INCLUDING, BUT | x25
NOT LIMITEB/TO, — DIE

I
I
1

X.25
DTE

PRIVATE X25
NETWORKS)

———eq----w

INTERFACES

A: X.25 DTE-to-X.25 DTE interface as governed by this International'Standard (DTE/DTE environment)

B: X.25 DTE-to-PSPDIN DCE interface as governed by-this International Standard and by Recommendation X.25 (DTE/DCE
environment)

C: Private Network-to{PSPDN DCE interface astgoverned 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 intetface as governed by other applicable standards

E: X.25 DTE-to-Privat¢ Network DCE interface as governed by this International Standard as modified by this annex (DTE/DCE
environment)

F: X.25 interworking ugit IWU)-to-PSPDN DCE interface as governed by this International Standard and augmented by ISO/IEC TR
10029, and by Recomm¢ndation X.25 (DTE/DCE environment).

G: X.25 DTE-to-X.25 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.

Figure A.1 — Classification of Interfaces Involving X.25 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 1000011
Gateway Operational 11000111

Additional actions for a PvtN pertain to the receipt of certain optional user facilities from a PSPDN, as specified below.

a) A PvtN|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 tham the minimum-acceptable value
specifiedl by the calling DTE. These minimum-acceptable values, when pfesent, are specified in the Minimum
Throughput Class Negotiation Facility (see 14.3).

b) The tragsit-delay values, as provided in the Transit Delay Selectioftand Indication Facility (see 13.27) and the
End-to-End Transit Delay Negotiation Facility (see 14.4), reflectthe transit delay introduced by the PvtN (see
annex G of ISO/MIEC 8878). If the total delay then exceeds>the maximum-acceptable transit-delay value, if
specifieqdl 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 PSPvtDNs (interface E in figure A.1) is governed by this International
Standard and py Recommendation X.25. The operation of an X.25 DTE/DTE interface in PSPvtDNs (interface G in
figure A.1) is|governed by this International Standard. If communication with DTEs reachable through a PSPDN is
also desired, then several additional factors'need to be considered as specified below.

a) To allow DTEs to distinguish~bétween actions (clear, reset, or restart) originated by a PSPDN from those
originated by a PSPvtDN, "private-network" cause codes are used at interface E or G. That is, when clearing or
resetting a logical channel, the PSPvtDN uses the same cause codes in its CLEAR INDICATION and RESET
INDICATION packets, \respectively, as used by a PSPDN (these codes are defined in tables 7 and 8,
respectiyely) but with'bit 8 set to 1. When restarting interface E or G, the PSPvtDN uses the same cause codes
in its RESTART-INDICATION packet as used by a PSPDN (as defined in table 9).

b) To allow DTEsto distinguish between problems at interface C or F and similar problems at other interfaces, the
PSPvtDN translates the cause code in a RESTART INDICATION packet received from the PSPDN to the cause |
code indicated in table A.2 for the resulting CLEAR INDICATION packet (Virtual Call) or RESET
INDICATION packet (Permanent Virtual Circuit) transmitted to the DTE at interface E or G.
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Table A.2

— Translation of Restarting Cause Codes in a RESTART INDICATION Packet Received
from a PSPDN

Restarting Cause Code |Resulting Cause Code Transmitted to DTE on PSPvtDN

© ISO/IEC

Received From PSPDN Clearing Cause Code Resetting Cause Code
Octet 4 bits: Octet 4 bits: Octet 4 bits:
8 7/6 5 4 3 2 1|8 7 6 5 4 3 2 1|8 7 6 5 4 3 2 1
0 0/j000O0O0OT17|27 10000011 1000001
0o 0flOOOOT1TT1T}j110O0O0O0O0OT1T1]T 1 0O0O0OO0T11
0 0j]0 0 01 11 Not Applicable 1100 01 101
O 11 11111 Not Applicable 1 1.0 0 0 11 1

The subscript]

on 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

exceptions in

lude the following:

— To suppott closed user groups (CUGs) involving DTEs both inside and outside the PSPvtDN, the PSPvtDN

must subg
subscripti
CUG-rela
PSPvtDN
subscripti

— Subscripti

cribe to the appropriate CUG-related facilities (see (3.14) at its interface to the PSPDN. This
bn depends on the CUG-related subscriptions of DTEs in the PSPvtDN. Table A.3 shows, for each
ed subscription that a DTE can make to the tRSPvtDN, the CUG-related subscriptions that a
can make to the PSPDN to support its DTEs(i.e., an "X" indicates that the PSPvtDN-to-PSPDN
n in the column can support the DTE-to-PSPvtDN subscription in the row).

pn to the Fast Select Acceptance (Facility (see 13.17) and/or the Reverse Charging Acceptance

Facility (Jee 13.19) by DTEs on the PSPvfDN requires the PSPvtDN to subscribe to these facilities at the

interface f{
Reverse (
for calls g
correspon

— Any char
provision

o the PSPDN to be able to receive calls requesting the Fast Select Facility (see 13.16) and/or the
harging Facility (see 13:18), respectively. However, there may be adverse charging implications
resented to the PSPvtDN that are destined to DTEs on the PSPvtDN that do not subscribe to the
ing Acceptance Fagility.

ping information (see 13.22) for a particular Virtual Call accumulated by the PSPvtDN for
fo a DTE-may need to be modified to reflect PSPDN charges, if available.

— For DTES

on.the PSPvtDN, use of the Hunt Group Facility (see 13.24). the Call Redirection Facility (see

13.25.1), or the Call Deflection Selection Facility (see 13.25.2.2), resulting in a modification to the called
DTE address, requires the PSPvtDN to use the Called Line Address Modified Notification Facility (see
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 Subscrintion
CUG-Related To PSPDN (see Note 1)
Subscriptions
of DTEs on Wiih Without Preferentiai
PSPvtDN Preferential (see Note 2)
(see Note 1) CUG | CUG/ | CUG/ | CUG/ | CUG/ | CUG/| CUG/ | no
IA CA [IA/CA | 1A OA [ IA/CA | CUG
X X X X X
X X X
X X X X
X X
CUG/TA without X X
preferential
CUG/OA without X X
preferential
Csz/IA/OA without X
preferential
no CUG X X

CU( = Closed User Group 1A =Incoming Adeess  OA = Outgoing Access

NOTES
1 A PSPDN or a PSPvtDN need not offer all the CUG-related subscriptions shown.

2 Supscription to the CUG Fageility without preferential is not allowed.

A.3 Call Rddirection,-Call Deflection and Hunt Group operation

Figure A.2 depicts the-operation of call redirection and call deflection in various configurations of public and private
packet switchd networks. Figure A.3 provides a similiar depiction for the operation of a hunt group. In both figures,
emphasis is gfven'to the Facility Reason Codes conveyed in call set up and clearing packets.

The following 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
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CALL CONNECTED PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Qut-of-Order
10001111 Redirection - Systematic
10000000 Deflection

ALTERNATE
DTE

© ISO/IEC

JAN

INCOMING CALL PACKET

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

CALLING
pTE A

ORIGINALLY.
CALLED

Redirection
or
Deflectio

A

If Deflection:

CLEAR REQUEST PACKET

CDS Facility Reason:
11000000 Deflection

ALTERNATE
DTE

CALL CONNECTED PACKET

CLAMN Facility Reason:

0000p001 Redirection - Busy

0000“ 001 Redirection - Out-of-Order
0000[1 111 Redirection - Systematic
1100p000 Deflection

A

INCOMING CALL PACKET

CRCDN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematjc
11000000 Deflection

CA[I)_I_‘,IENG \(E):_;T/ __________ _O A O%IELIICIQBLY
JA\ Rediroerctjy
Deflection
~/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
DTE A
CALL CONNECTED PACKET T// INCOMING CALL PACKET
CLAMN Facility Reason: @ CRCDN Facility Reason:
11000001 Redirection - Busy L
11001001 Redirection - Out-of-Ord 11000001 Redirection - Busy
11001111 Redireation - S;L;'stgmaticer OR 11001001 Redirection - Out-of-Order

i 11001111 Redirection - Systemati
11ooooo§eflecnon x W 11000000 Deflection o
- K
(e Rag
CALLING LLE

DTE| A OR

Deflection

Redirection
or
Deflectiop

If 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 andhis no longer involved in the call

CALL CONNECTED PACKET ALT%E'{_II\EIATE
D
CLAMN Facility Reason: INCOMING CALL PACKET

10000001 Redirection - Busy CRCDN Facility Reagon:
1000100f1 Redirection - Out-of-Order 10000001 Redirectioh - Bus

1000111t Redirection - Systematic T W'1ooo1oo1 Redirectioh - Out-%f-Order

1000000p. Deflection 10001111 Redirection - Systematic
10000000 Deflection

Ko
cALLNGT ‘ A~ CAULED
Y S o

OR

Redirection

or
Deflection

] /It Deflection:
CALL ACCEPTED PACKET CLEAR REQUEST PACKET
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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CALL CONNECTED PACKET

CLAMN Facility Reason:

© ISO/IEC

ALTERNATE

DTE

OR m 10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection
CALL REQUEST PACKET

INCOMING CALL PACKET

/\
W CRCDN Facility Reason:

10000001 Rediregtion - Busy
10001001 Rediregtion - Out-of-Order
10001111 Rediregtion - Systematic
10000000 Deflectjon

CALLING
DTE A

CALL CONNECTHD PACKET

CLAMN Facility Regson:

00000001 Redirectipn - Busy
00001001 RedirectiEn - Out-of-Order
00001111 Redirectipn - Systematic
11000000 Deflectiop

CALLING
DTE 1

ORIGINALLY.
O /\ CALLED
Redirection DTE
Deﬂg::tion .
If Deflection:

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

PVT

CLEAR REQUEST. RACKET

CDS Facility Reason:
11000000_Deflection

ALTERNATE
DTE
A INCOMING CALL PACKET INCOMING CALL PACKET
CRCDN Facility Reason: CRCDN Facility Reason:
00000001 Redirection - Busy 00000001 Redirection - Husy
00001001 Redirection - Out-of-Order 00001001 Redirection - Qut-of-Order
00001111 Redirection - Systematic 00001111 Redirection - Systematic

11000000 Deflection

11000000 Deflection

ORIGINALLY

Redirection
Deflectio

CALLED
DTE

If Deflection: \

CALL CONNECTED PACKET

CLEAR REQUEST PACKET

CLAMN Facility Reason:
00000001 Redirection - Busy

00001001 Redirection - Out-of-Order

00001111 Redirection - Systematic
11000000 Deflection

CDS Facility Reason:
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

AN—CPVT D—

OR
Aunt

/\ Group

CALLING
— DTE

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

/ .
- PVT

A @ <L PSPDN\ L /

OR
CALLING
DTE 2

Figure A.3 — Hunt Group operation
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B.1

Annex B *
(normative)

PICS Proforma

Introduction

B.2.3

Item references

© ISO/IEC

The supplier of a protocol implementation which is claimed to
conform to ISO/IEC 8208 : 1995 shall complete the following

Protocol
proforma.

Impleme

A completed PICS p
question. The PICS
options of the protg
have a number of usg

— by the protoc
risk of failure to g

— by the supplie
implementation,
understanding prq

— by the user —
basis for initially
another impleme]
never be guarante
from incompatibl

— by a protocol

tests against whid
implementation.

B.2 Abbreviat

tation Conformance Statement (PICS)

oforma is the PICS for the implementation in

is a statement of which capabilities and
col have been implemented. The PICS can
s, including use:

bl implementor, as a check-list to reduce the
onform to the standard through oversight;

r and acquirer — or potential acquirer — of the
stated relative to the common basis for
vided by the standard PICS proforma;

br potential user — of the implementation, as a

checking the possibility of interworking with

htation (note that, while interworking can

ed, failure to interwork can often be predicted
PICSs);

tester, as the basis for selecting appropriate
h to assess the claim for conformande_of the

ons and special symbols

B.2.1 Status synpbols

M mandatory
(0] optional
O.n
labelled by th
X prohibited

optional, but[support.of.at’least one of the group of options

e same numeral # is required

pred: conditional-i

identification: see B.3.4
- logical negation, applied to a conditional item's predicate
B.2.2 General abbreviations

LC logical channel

N/A
PICS
PVC

not applicable
Protocol Implementation Conformance Statement
Permanent Virtual Circuit

*) Copyright release for PICS proformas

PICS items dealing with related functions are_iden
references sharing the same initial letter or letter-pa
There follow two lists of those initials, firstun’the
the items occur in the PICS proformafand then i

tified by item

I— (in capitals).

rder in which
n alphabetical

ce
5 1993, 1988,

mbers

ical channels

resets, etc.,

)

order.

B.2.3.1 In order of occurrence

\% permanent Virtual eircuit or Virtual call serv|

E Environment: DTE/DCE or DTE/DTE; X.2
1984 or 1980

M Modulo 8 6r Modulo 128 packet sequence n

RN Reference.Number optional user facility

L Link Jayer interactions

P géneral Packet formatting

Z packet layer functions independent of log
(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 behavid

1 Interrupt transfer

DS Data packet Sending

DR Data packet Receiving

DC Delivery Confirmation

Y cause and diagnostic code values (whY]
initiated)

(0] Observability of transient states

B X.25 interworking: Backward compatibility

N X.25 Network differences from ISO/IEC 82(

FR Facilities Received during call setup and clearing

GS reGistration facilities Sent

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 or 1980

FR Facilities Received during call setup and clearing

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, including any Additional
Information and Exception Information, is the Protocol
Implementation Conformance Statement for the implementation in
question.

FS Facilities-Sent {‘nring call cprn}'_\ and rlpf\r‘ng

GR  reGistyation facilities Received

GS reGistfation facilities Sent

Interrypt transfer

Link l3yer interactions

Logicgl Channel ranges

Modulo 8 or Modulo 128 packet sequence numbers
X.25 Network differences from ISO/IEC 8208
Obseryability of transient states

generdl Packet formatting

Retransmission counts

Referdnce Number optional user facility

ReSetling of logical channels

call Sdtup

call Sqtup with Alternative addressing

call Sqtup Packets

Timer:
permahent Virtual circuit or Virtual call service

paramgter Values and ranges

error frocedures (response to Wrong behaviour)
eXceplion information

cause |and diagnostic code values (whY resets, _etc.,
initiatg¢d)

packeq layer functions independent of logical ~channels
(packets with LC identifier Zero)

N <N€§<HC_@§W§§W'UOZZF)F"‘

B.3 Instryictions for completing- the PICS
proforma

B.3.1 Gen¢ral structure of the’ PICS proforma

The first part pf the PICS proforma™ Identification, B.4 - is to be
completed as |ndicated with-the'information necessary to identify
fully both the pupplier and-the implementation.

The main part of “the PICS proforma is a fixed-format
questionnaire [divided' into six major subclauses; these can be
divided into |further subclauses each containing a group of

NOTE — Where an implementation is capable.¢f being configured in
more thun one way according, for example, to\the items in B.S, a single
PICS may be able to describe all such“eonfigyrations. However, the
supplier has the choice of providing mere‘than o:le PICS, each covering
some subset of the implementation's-configuration ¢apabilities, in case that
makes for easier and clearer presefitation of the infoymation.

B.3.2 Additional Information

Items of Additional \Information allow a [supplier to provide
further information/intended to assist the interpretation of the
PICS. It is not’intended or expected that a large quantity will be
supplied, and a PICS can be considered cgmplete without any
such information. Examples might be an outline of the ways in
which~4, (single) implementation can be se{ up to operate in a
variety’ of environments and configurations; ¢r a brief rationale —
based perhaps upon specific application needs — for the exclusion
of features which, although optional, are nophetheless commonly
present in implementations of the X.25 packeflayer protocol.

References to items of Additional Informatjon may be entered
next to any answer in the questionnaire, and| may be included in
items of Exception Information.

B.3.3 Exception Information

It may occasionally happen that a supplier will wish to answer an
item with mandatory or prohibited status (pfter any conditions
have been applied) in a way that conflicty with the indicated
requirement. No pre-printed answer will be found in the Support
column for this: instead, the supplier shal] write the missing
answer into the Support column, together with an Xi reference to
an item of Exception Information, and| shall provide the
appropriate rationale in the Exception item itsglf.

An implementation for which an Exception it¢m is required in this
way does not conform to ISO/IEC 8208 : 1995.

NOTE — A possible reason for the situation described above is that a

individual items. Answers to the questionnaire items are to be
provided in the rightmost column, either by simply marking an
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.)

defect in this International Standard has been reported, a correction for
which is expected to change the requirement not met by the
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
symbols M, O, O.n or X.

If the value of the p ytineof T conditiomatfenT s
true (see B.3.4.2), the] conditional item is applicable, and its status
is that indicated by tHe status symbol following the predicate: the
answer column is to he marked in the usual way. If the value of a
predicate is false, the Not Applicable (N/A) answer is to be
marked in the relevant line. (Each line in a multi-line conditional
item should be markgd: at most one line will require an answer
other than N/A.)

B.3.4.2 Predicatds
A predicate is one of the following:

a) an item-referepce for an item in the PICS proforma: the
value of the pre(li'i‘jate is true if the item is marked as supported,
and is false otherwjise; or

b) a predicate name, for a predicate defined elsewhere in the
PICS proforma: se below; or

c) the logical nggation symbol "-" prefixed to an item-
reference or predigate name: the value of the predicate is true if

the value of the pfedicate obtained by omitting the "=" symbo}
is false, and vice veersa.

The definition for 3 predicate name is a boolean expression
constructed by combining simple predicates, as at (a) or(b) above,

using the boolean op¢

trators AND, OR and NOT, and parentheses,

in the usual way. The value of such a predicate is true if the

boolean expression epaluates to true when the.tem-references are
interpreted as at (a) apove.

Each item whose reference is used in_a predicate or predicate
definition is indicated 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

Implementatign Name(s) and Version(s)

Other informagion necessary for full
identification { e.g., name(s) and
version(s) of achines and /or operating
systems; system names

NOTES

1 Only the fifst three items are required for all implementations; othertinformation may be completed as appropriate in meeting {he requirement for full

identificatipn.

2 The terms IName and Version should be interpreted appropriately to correspond with a supplier's terminology (e.g., Type, Series, Mpdel).

B.4.2 Protocol summary

Identificationjof protocol specification

ISO/IEC 8208 : 1995

Identification|of amendments and corrigenda to this
PICS profornfa which have been completed as part of

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 :

this PICS Amd. Corr.
Amd. COIrT.
Amd. Corr.
Amd. Corr.
No (O Yes (J

Date of Statement
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B.5 General DTE Characteristics

Item Protocol Feature References Status Support
Service supported
*Vs | — Virtual Call 0.1 Yes(J No(J
*Vp — Permanent Virtual Circuit 0.1 Yes(] No(J
What environments are supported? 3,32
Ec/3 | — DTE/DCE (1993) 02 Yes(J No(J
*Ec/8 | — DTE/DCE (1988) 02 Yes([J NoJ
*Ec/4 | — DTE/MCE (1984) 02 Yes(d No(J
*Ec/0 | — DTE/MCE (1980) 02 Yesl] No
Et/t — DTE/QTE in fixed role as DTE 0.2 Yes(J No(J
Et/c | — DTE/MTE in fixed role as DCE Vs: 0.2 NARY Yes( No ([
Et/d — DTE/IPTE with dynamic role selection 4.5 Vs: 0.2 N/A O  Yes(d No(J
What paclet sequence numbering is supported?
* M8 — Modulp 8 13.2, 12.1.1, table 3 0.3 Yes(J No(J
*M128 | — Modulp 128 (extended) 13.2,12.1.1, table 3 03 Yes([] No(
Is the Ref¢rence Number optional user facility supported, for | 13.29, 13.29.1, 13.29.2,
the altefnative Logical Channel Identifier assignment 13.29.3, 13.29.4,
mechanjsm: figure 31,
RNa — withoyt reversion to use of logical channel ranges? 13.29.2.1 Et: O Nnald  Yes( Nol[J
-Et: X InaO No(D
RNb — with ppssible reversion of operating mode to use logical 13.29.2.1 Et: O NnvaOd  Yes(OD No ([
channel| ranges? -Et: X N/A 0 No[J

Predicate definitions anq usage:

Et = Et/t OR Et/f OR Ev/d is used in items°’RNa, RNb, Z2s, Z4r, DS6, DS7b
Ec = Ec/3 OR Ef/8 OR Ec/4 OR Ec/0 is used in'items Y2b, Y4b, Y6b, GS3id, GS3ig, GS4ic
RN = RNaOR RNb is used in items CP2e (predicate Clrn), CP4e (predicate C2rnci), FS14, FR14

Vs is used in items Etfc, Et/d, 02, O3, LC8:; and-ia°B:6.4, 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 item L(J7; and in B.6.6, B.10.2

Ec/8 is used in B.7.2.]
Ec/4 is used in B.7.2.3,B.7.2.3

Ec/0isused in B.7.2.],B.7.2.2,B.72.3

M8 and M128 are usefl in items V25)V2r, V10s, V10r, V15s, V15r

B.6 Proceduresl, packKet types and packet formats

B.6.1 Data Link 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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