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Foreword

ISO (the Intefnational Organization for Standardization) and IEC (the International
Electrotechnicd Commission) form the specialized system for worldwide standardization.
National bodigs that are members of ISO or IEC participate in the development of
International $tandards through technical committees established by the respective
organization tq deal with particular fields of technical activity. 1ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with 1SO and IEC, also take part in the
work.

International Sandards are drafted in accordance with the rules given in the ISO/IEC
Directives, Par{ 3.

In the field of |information technology, 1SO and IEC have established a joint technical
committee, ISQ/IEC JTC 1. Draft International Standards adopted by the joint technical
committee are|circulated to national bodies for voting. Publication as an International
Standard requifes approval by at least 75 % of the national bodies casting a vete.

Attention is dfawn to the possibility that some of the elements of this.international
Standard may be the subject of patent rights. 1ISO and IEC shall not be‘held responsible
for identifying pny or all such patent rights.

International $tandard ISO/IEC 8208 was prepared by Joit Technica Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC(®; Telecommunications and
information ex¢hange between systems.

This fourth edjtion cancels and replaces the third edition (ISO/IEC 8208:1995), which
has been technilcally revised.

Annexes A and B form a normative part of this International Standard. Annexes C and D
are for information only.

vi
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INTERNATIONAL STANDARD

| SO/IEC 8208 : 2000(E)

| nfor mation technology [1 Data communications []
X.25 Packet Layer Protocol for Data Terminal Equipment

1 Scope

This Internationjal Standard specifies the procedures, formats and

facilities at the

Packet Layer for Data Termina Equipment (DTE)

operating in cgnformance with ITU-T Recommendation X.25.

Both Virtual

Call and Permanent Virtual Circuit modes of

operation are cqvered.

The Packet Layer protocol specified herein can be used in both

Model, ITU-T

This Internatio

terconnection (OSI) and non-OSl| environments.

ec. X.200 | ISO/IEC 7498-1.
al Standard covers DTE operation at the Packet

Layer when gecessing a public or private packet-switched

network confor
of a dedicated
covers the addi
DTEs conformi
directly (i.e.,

ming to ITU-T Recommendation X.25 by means
path or a circuit-switched connection. It also
ional Packet Layer procedures necessary for two
hg to this International Standard to communicate
ithout an intervening packet-switched network)

over a dedicatgd path, a circuit-switched connection,, arja local
area network (LJAN).

This Internatio
ITU-T Recomi
public data net
aDTE (see ann

al Standard also covers private-networks that use
nendation X.25 to connect te-packet-switched
borks and that may also offer an X.25 interface to
EX A).

To evaluate conformance of a particular implementation, it is
necessary to have a statement«ofi which capabilities and options

have been imp

emented. Such-a statement is called a Protocol

Implementationy Conformance Statement (PICS), as defined in
ITU-T Rec. X.290 | ISO/HEC 9646-1. Annex B provides the PICS
proforma in acgordance'with the relevant guidance given in ITU-

T Rec. X.296 | |

SONEC 9646-7.

It should be noted that this International” Standard and 1TU-T
Recommendation X.25 as it appliesyto DTEY are different in
scope. This International Standare!contains the gpecifications that
ITU-T Recommendation X.25 plates on DTES] In addition, this
International Standard contains added specificgions to facilitate
interworking between BFES and to cover dirpct DTE-to-DTE
operation. This broader scope has to be rgcognized in the
application of thisdnternational Standard.

2 Normativereferences

The following normative documents contain grovisions which,
through. reference in this text, constitute provisions of this
Interhational Standard. For dated referenges, subsequent
amendments to, or revisions of, any of these publications do not
apply. However, parties to agreements based onfthis International
Standard are encouraged to investigate the possiility of applying
the most recent editions of the normative documents indicated
below. For undated references, the latest edition| of the normative
document referred to applies. Members of SO gnd IEC maintain
registers of currently valid Internationa |[Standards. The
Telecommunication Standardization Bureau of the ITU maintains
aregister of currently valid ITU-T Recommendgions.

2.1 ldentical Recommendations | I nter national
Standards
ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1 : 1994,

Information technology /7 Open Systems Inferconnection /7
Basic Reference Model: The Basic Model

ITU-T Recommendation X.212 (1995) | ISO/IEC 8886 : 1996,
Information technology /7 Open Systems Inferconnection /7
Data link service definition

ITU-T Recommendation X.213 (1995) | ISO/IFC 8348 : 1996,

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. The third edition is based upon
the 1993 version of X.25. This fourth edition is based on the
1996 version of X.25. Retained within this fourth edition are the
necessary provisions for compatibility with the 1993, 1988, 1984
and 1980 versions of X.25. The differences between various
editions of this International Standard are summarized in annex
C.

O ISO/IEC 2000 — All rights reserved

Thformation tecnnotogy 7 Open Systens Tnterconnection [/
Network service definition

ITU-T Recommendation X.263 (1998) | ISO/IEC TR 9577:1999,
Information technology /7 Protocol identification in the network
layer

ITU-T Recommendation X.273 (1994) | ISO/IEC 11577 : 1995,
Information technology /7 Open Systems Interconnection /7
Network layer security protocol

CCITT Recommendation X.612 (1992) | ISO/IEC 9574 : 1992,
Information technology /7 Provision of the OS connection-mode
network service by packet-mode terminal equipment connected to
an integrated services digital network (ISDN)
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CCITT Recommendation X.613 (1992) | ISO/IEC 10588 : 1993,
Information technology /7 Use of X.25 Packet Layer Protocol in
conjunction with X.21/X.21bis to provide the OS connection-
mode Network Service

CCITT Recommendation X.614 (1992) | ISO/IEC 10732 : 1993,
Information technology /7 Use of X.25 Packet Layer Protocol to
provide the OS connection-mode Network Service over the
telephone network

2.2 Paired Recommendations | I nter national
Standards equivalent in technical content

ITU-T Recommendation X.32 (1996), Interface between data

terminal equipment (DTE) and data

circuit-terminating

equipment (DCE) for terminals operating in the packet mode and
accessing a packet switchguiblic 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.75 (1996),

Packet-switched

signalling system between public networks providing data

transmission services

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

hlic doto

CCITT ommendation T.50 (1992), International

Reference Alphabet (IRA)

ISO/IEC 646 : 1991, Information technology /7 1SO 7-hit
coded chargcter set for information interchange

ITU-T Reqommendation X.223 (1993), Use of X.25 to
provide the|lOS connection-mode network service for ITU-T
applicationg

ISO/IEC |8878:1992, Information technology [7
Telecommupications and information exchange between
systems /7 Use of X.25 to provide the OS Connection-mode
Network Sefvice

ITU-T Regommendation X.290 (1995), OS conformance
testing mgethodology and framework for  protocol
Recommendations for ITU-T applications /7 General
concepts

ISO/IEC 9p46-1: 1994, Information technology /7 Open
Systems  |nterconnection /7  Conformance testing
methodology and framework /7 Part 1: General concepts

ITU-T Regpmmendation X.296 (1995), OS canformance
testing methodology and framework for_ “protocol
Recommendations for ITU-T applications /7 {fplementation
Conformange Statements

ISO/IEC 9646-7 : 1995, Informationstechnology /7 Open
Systems | Interconnection Conformance  testing
methodolopgy and framewofK/Part 7: Implementation
Conformarjce Statements

2.3 Additional references

CCITT Recommendation.D.12 (1988), Measurement unit for
charging by Molume jh the international packet-switched data
communicatiop.sefyice

B+ F=S nahaaorl o
pHoHE-aatar REtWOrKS

ITU-T Recommendation X.121 (1996), Interna
plan for public data networks

ITU-T Recommendation X.301,.(1996), De|
general arrangements for caftycentrol withi
between subnetworks for “the” provision
services

CCITT RecommendationvX.610 (1992), Provi
of the OSI connection-mode network servics

ISO/IEC 7776 : 1995, Information
Telecommunications and informatieschang

tional numbering

scription of the
h a subnetwork and
f data transmission

sion and support

b

echnology [J
e between systems

[J High-level data link control procedures -

X.254APB-compatible DTE data link proceEures

ISO/HEC 8881 : 1989, Information processin
communicationg’/ Use of the X.25 packet le

— Description of the

systeni$ Data
vel protocol in local

area networks

ISO/IEC TR 10029 1989, Information| technology /7
Telecommunications and informatienchangge between systems
[7 Operation of an X.25 interworking unit

ISO/IEC 10039 : 1991, Information technologly/ Open Systems
Interconnection /7 Local area networks// | Medium Access
Control (MAC) service defintion

ISO/IEC TR 13532:1995, Information | technology /7

Telecommunications and informatienchangge between systems
[J Protocol combinations to provide ang¢l support the OSI
network service

RFC 1166, Internet numbersiuly 1990.

3 General considerations

This International Standard defines, from thg viewpoint of a
DTE. the Packet L ayer, which governs the transier of packets at a

ITU-T Recommendation X.2 (1996), International data
transmission services and optional user facilities in public data
networks and ISDNs

ITU-T Recommendation X.25 (1996), 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 (1997), Procedures for the
exchange of control information and user data betweencigba
assembly/disassembly (PAD) facility and a packet mode DTE or
another PAD

ITU-T Recommendation X.31 (1995), Support of paket mode
terminal equipment by an ISDN

DTE/DCE or DTE/DTE interface.* On the transmitting side, the
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

! 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 applles to the

while the other clauses apply to both Virtual CaII serwce
and Permanent Virtual Circuit service;

I SO/IEC 8208 : 2000(E)

c) a negligible 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)

e)

f)

mterrupt transfer — the ablllty to send and receive a small

error control — the ability to detect.Ra|

reset and restart the “abili

he data stream;
Cket Layer errors;
Ly

to reinitialize

c) packet fgrmats (clause 12); communication paths in the)évént thak Packet Layer errors
d) procedutes for optional user facilities that may be available are encountered.
on a DTE/DXE interface (clauses 13 and 14); A number of design principles were used in the formulation of
e) formats for optional user facilities and registration-facilities :hte Pa;cketl SLtay((ejr g.rocedures for DTEp specified in this
(clauses|15 and 16, respectively); nternational Standags,
. : - : : a) conform fullyste Recommendation X.2b for operation with
coding of the Diagnostic Code Field (clause 17); >
N 9 9 ( ) a packet-switched network;
timers ad retransmission counts (clause 18); . . . .
9) ( ) b) minimize the differences between operating with a packet-
h) state dipgrams and state tables (clauses 19 and 20, switched network and operating directly with another DTE;
respectiyely); . . |
P y) c)“{provide, where possible, the opportunjty for recovery from
i) conformance requirements (clause 21); an error condition without incurring dgta loss at the Packet
. L . . . Layer;
j) applicatipns of this International Standard to private Y
networkg that connect to a packet-switched public data  d) align the services provided by the Packet Layer with the
network pnd that may also offer an X.25 interface to a\DTE Network Layer services defined for Open Systems
(annex A); and Interconnection; and
k) the PICS proforma (annex B). e) generally follow the organizatign of text in
o . . . Recommendation X.25.
To facilitate gomprehension of this Internatiohal Standard, a
number of corjventions have been adopted-in:the presentation of 3,1 Compatibility with versions of Recomendation
the text: X.25
a) the namgs of states and packets‘are in full capitals; The Packet Layer procedures and formats specified in this
. i International Standard are compatible with{the 1996 version of
b) the names o_f the o_ptlonal_ user faC|I|t_|es, packet fields, |T.T Recommendation X.25.
causes gnd diagnostics are-in initial capitals;
o . . . NOTES
c) italicized|text is usedd0o.denote differences between Virtual
Call and Permanént Virtual Circuit service and between 1Although the On-line Facility Registration optiongl user facility has
DTE/DTE and<DTE/DCE interfaces (entire clauses or pﬁ.d?ettedia?th;l;%gerj?n Ot]; lecon:jmmdat;tqg |>_<t-25v 'itthifr:et%g%d
subclasses that pertain to one service or to one interface !N NS Intemationa Standard for backward compatibifity with the 1993,
type ard «nal italicized; the appropriate environment is égg&?gg 1984 versions of Recommendation X.25 and for DTE/DTE
denoted atthebegimmingof theclauseorsubctause); -
. . L . . 2 Annex C summarizes the differences between the various editions of
d) terms not explicitly defined within this International  ihisinternational Standard.

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 ITU-T Rec. X.212 | ISO/IEC 8886) that
provides:

a) a negligible residual-bit-error rate;

b) a negligible out-of-sequence rate; and

O ISO/IEC 2000 — All rights reserved

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

3.1.1 Limitationsfor compatibility with X.25-1993

For DTEs needing to operate with the 1993 version of
Recommendation X.25, the following 1996 capabilities are not
used:

a) super extended (modulo 32 768) packet sequence
numbering; for 1993 operation only normal (modulo 8)
and extended (modulo 128) packet sequence numbering is
supported (see 7.1.3);
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b)

©)

3.1.2 Limitatignsfor com

expanded addressing capabilities with the A-bit 1
(TOA/NPI format); for 1993 operation only the Alternative
address capability is supported (see 12.2);

the following optional user facilities

0O Super Extended Packet Sequence Numbering (see
13.2), and

O TOA/NPI address Subscription (see 13.29);

for 1993 operation, these facilities were not defined.

3.1.3 Limitationsfor compatibility with X.25

-1984

For DTEs needing to operate with the 1984 (Red Book) version
of Recommendation X.25, the following 1988 capabilities are not

used in addition to those cited in 3.1.1:

a) expanded capabilities for the following optional user

facilities

O Network User Identification (NUI)

(see 13.21),

related facilities

RPOA related facilities (see 13.23), and

Ir\ntihilii‘y With X.25-1988

For DTEs needLng to operate with the 1988 (Blue Book) version

of Recommend

used:

a)

b)

©)

d)

f)

ion X.25, the following 1993 capabilities are not

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

Fields in CALL REQUEST, INCOMING CALL,
\CCEPTED, CALL CONNECTED, CLEAR
REQUEYI, CLEAR INDICATION, and CLEAR
CONFIRMATION, packets with a length from 109 to 255
octets (gee 12.2.2, 12231, 12241, 12252 and
12.2.6.2)] for 1988 operation, this field is limited to 109
octets.

expanded
operatior]
permitted

Facility
CALL A

the following optional user facilities

O Alterfative Addressing related facilities (see 13.28);
for 1988 pperation, these facilities were not defined;

expanded
facilities

capabilities for the following optional. user

O Throy
and

ghput Class Negotiation facilities (see~13.13),

Redirection and Call Deflection rélated facilities
3.25);

operation, the Extended Throughput Class
bn  Facility and” the Inter-network Call
n and Deflectionn(LCRD) control facilities were

O call
(seel

for 1988
Negotiati
Redirecti

the following CCITT-specified DTE facilities
“ITY-T. specified DTE facilities” in the 1993

for 1988 operation, only the basic format existed; and

the throughput classes of 128 000 bhit/s and 192 000 bit/s
(in the basic format) and throughput classes from 256 000
bit/s up to, and including, 2 048 000 hit/s (in the extended
format); for 1988 operation, the largest throughput class is
64 000 hit/s.

It should also be noted that the term “RPOA” meaning
Recognized Private Operating Agency used in 1988 and earlier
versions of Recommendation X.25 has been replaced by the term
“ROA” meaning Recognized Operating Agency in the 1993
version of Recommendation X.25.

Call Redirection and Call Deflection
(see 13.25);

for 1984 operation, Call Deflection ar]
wer e not defined and the NUl.and RPOA 1
explicitly separated inta™)subscription
facilities;

b) thefollowing CCIT J-specified DTE facilif

O Priority (s2614.5), and

O Protection (see 14.6);

for 1984 operation, the above facilities we

coding of the following CCITT-specifie
were modified

©)

O Calling Address Extension (see 15.3.2
0 Called Address Extension (see 15.3.2.

for 1984 operation, only BCD encoding of
permitted; and

d) the throughput class of 64 000 bit/s; fq

largest throughput class is 48 000 bit/g.

3.14 Limitationsfor compatibility with X.25

For DTEs needing to operate with the 1
version of Recommendation X.25, th
capabilities are not used in addition to thosg

related facilities

d NUI Override
lacilities were not
and negotiation

i es

ire not defined;
d DTE facilities

1), and
P);

f the addresses is

r 1984 operation the

-1980

980 (Yellow Book)
following 1984
cited in 3.1.2:

b

a) maximum User Data Field lengths in DATA packets of

2 048 and 4 096 octets (see 6.2); fo
largest maximum User Data Field len
octets;

Facility Fields in CALL REQUEST, IN
CALL ACCEPTED, andCALL CONNEC]

b)

1980 operation, the
gth allowed is 1 024

COMING CALL,
[ED packets with

for 1980 operation, thisfield islimited to

3.1 and 12.2.4.1);

63 octets and bit

7 of the Facility Length Field shall be set to 0;

c) cause codes with bit 8 set to one IiGBLEAR
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;

d) 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;
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e) the extended format for CLEAR CONFIRMATION packets
(see 12.2.6.2); for 1980 operation, only the basic format
may be used;

f) 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;

g) thefollowing optional user facilities:
On-line Facility Registration (see 13.1),
Local Charging Prevention (see 13.20),

I SO/IEC 8208 : 2000(E)

1980 operation, these facilities and the marker cannot be
used.

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:
O DTE accessto aDCE viaadedicated path,

[0 DTE accessto a DCE via a circuit-switched connection

Netwirk User Identification (see 13.21),
Charging Information (see 13.22),

Hunt [Group (see 13.24),

O o o o o o

Call IRedirection and Call Deflection Notification (see
13.25),

O Callefl Line Address Modified Notification (see 13.26),
and

O Trangt Delay Sdlection and Indication (see 13.27);

for 1980 @peration, the above facilities cannot be used;

h) expanded capabilities for the following optional user
facilities:

O Closef User Groups (CUG): subscription to the Closed
User |Group With Outgoing and/or Incoming Access
Facilities without a preferential CUG (see 13.14.2 and
13.1443, respectively), use of the extended format of the
CUG|Selection Facility for indicating membershipZin
morefthan 100 CUGs (see 13.14.6), and the use-of the

allowgd for indicating membership in 100 or less
$, and the CUG/OA Sdegtion Facility cannot be

(@)
C
()

Data | kield only when sent or received in direct

respohse—te—a ICOMING—C
REQUEST packet, respectively, and

O RPOA Sdection (see 13.23): use of the extended format
of the RPOA Sdlection Facility to select one or more
RPOAs, and agreement for a period of time with the
DCE to a st of RPOAs to pertain to all CALL
REQUEST packets; for 1980 operation, a DTE wishing
to sdect an RPOA can only do so in a CALL
REQUEST packet and can only use the basic format of
the RPOA Selection Facility to select a single RPOA,;
and

i) the CCITT-specified DTE facilities and the associated
facility marker (see clause 14 and 15.1, respectively); for

O ISO/IEC 2000 — All rights reserved

(circuit-switched data network;. | circuit-switched
capability of an Integrated Services|Digital Network

(ISDN), or the switched\_ telephone network).
Additional considerationsare given in|3.4.
NOTES

1 The situation where the “DTE” id a private network

accessing a public network DCE is cvered in annex A.

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

Recommendation X.31.
b) DTE/DTE operation:

1" DTE-to-DTE operation over a lepsed line (data
network, ISDN or tel ephone network),

0 DTE-to-DTE operation over a | circuit-switched
connection (circuit-switched data mfetwork, circuit-
switched capability of an ISDN, pr the switched
telephone network). Additional cgnsiderations are
givenin 3.4,

0 DTE-to-DTE operation over a Locdl Area Network
(LAN). The provisions of ISO/IEC 8881 apply.

NOTE 3 —The situation where a “DTE” is a gateway
the LAN to other networks is covered infannex A.

Differences between DTE/DCE and DTE/DTE operation are
enumerated in 3.3.

3.3 Differencesin DTE/DTE and DTE/OCE operation

For the most part, much of the Packet Layer pfotocol described
herein is independent of whether the DTE is cofnected to a DCE
(e.g., X.25 network environment) or directly fto another DTE.
However, there are certain procedures within Recommendation
are required in a
DTE/DTE environment. To minimize the number of differences
that arise when considering whether connection isto a DCE or to
another DTE, the following procedures are always required of a
DTE:

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

b) the Diagnostic Code Field in RESTART REQUEST,
CLEAR REQUEST, and RESET REQUEST packets shall
be supplied even if it indicates
Information” (that is, although specific diagnostics

“No Additional

are
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d)

connected to

a)

bit set to 1 shall not be transmitted; and g) Use of the optional Packet Retransmission Facility (see
A . 13.4) requires agreement for each direction of transmission
_upqn_r_lot_lflcanon that the Data L|n_k Layer has completed of DATA packets. That is, for a given direction of
|ts_|n|t|a|_|zat|on_ procedures or tha_t it has recovered _froma transmission of DATA packets, agreement to use this
fa_ulure in which the Daa Link Layef was in the facility permits the destination DTE to transmit REJECT
disconnected phass, the DTE shall tran_smlt a RESTART packets and requires the source DTE to process received
REQUEST packet across the DTE/DXE interface. REJECT packets. (In a DTE/DCE environment, a DTE will
However, for affew of the procedures described in the following not receive a REJECT packet.)
clauses, consideration shall be given to whether the DTE is h) Use of optional Fast Select Facility(se¢ 13.16) shall be
X a DCE. or _another .DTE' For a DTEDTE agreed to by both DTEs prior t0 transmission of any call
enviranment, these considerations are listed below. setup packets which utilize_this facility. [(In a DTE/DCE
One of the DTEs shall act as a DCE for environment, such prioryagreement is not required — a
DTE may always use this‘facility at call setup.)
O logicdl channel selection during Virtual Call setup (see
figurd 1), i) A called DTE which subscribes to| the Flow Control
Parameter Negotiation Facility (see 1j3.12) and/or one of
0 resolytion of Virtual Call collision (see 5.2.5). the Throughput' Class Negotiation facilities (see 13.13)

b)

c)

d)

e

defined for particular error situations, a DTE may use more
general codes as discussed in note 1 of table 25);

a DATA packet whose User Data Field is less than the
maximum allowed and which has its D-bit set to 0 and M-

REGISTRATION REQUEST packets and requires the

responding DTE to processceived

REGISTRATION

REQUEST packets. (In a DTE/DCE environment, a DTE
will not receive a REGISTRATION REQUEST packet.)

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

(The chdice is made independently for each of the DTE's
Packet Lpyer 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 ja DTE with respect to the above items. (Thé
procedures in 4.5 may be used in the general case*of a
DTE/DXI interface via a dedicated path or a cifeuit-
switched| connection. Alternatively, if a DTE is to.operate
only in|a DTE/DCE environment or a_DTE/DTE
environnment where, by administration, thexroeles can be
predetermined and fixed, then the DTE may be initialized
to act appropriately.)

A DTE dhall be able to accept a RESTART INDICATION
packet wWith a Restarting Cause.Field of “DTE Originated,”
an evept which does not)‘occur in a DTE/DCE
environment.

A DTE [should not eceive a RESTART,CLEAR, or
RESET [INDICATION, packet with a Cause Field other
than “DTE Originated” (although this may occur in a
DTE/DCE enyironment). Therefore, the DTE may either
handle slicha packet as it does in a DTE/DCE environment

(DTE/DTE environment only).

A DTE may 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
facility codes that do not apply to a DTE/DTE
environment.

Use of the optional On-line Facility Registration Facility
(see 13.1) requires agreement for each direction of
registration-procedure initiation. That is, for a given
direction of registration-procedure initiation, agreement to
use this facility permits the initiating DTE to transmit

will not rece€ive, in an INCOMING CAL
indication from which to negotiate if
satisfied with the default values and, t
the “facility request in its CALL REQ
similar manner, a calling DTE which
facilities will not receive, in a CALL Cd
a facility indication if the called DTE i

L packet, a facility
the calling DTE is
hus, has not included
UEST packet. In a
subscribes to these
NNECTED packet,
5 satisfied with the

values in the INCOMING CALL packand, thus, has not

included a facility request in its CALL
(In a DTE/DCE environment, these fal
always present if the DTE has S
facilities.)

3.4 Operation over circuit-switched con

When communications between a DTE and
circuit-switched connection (e.g., through a cirg
network, circuit-switched capability of an In
Digitad Network, or through the switched tel
identification procedures may be required. §
including those a the Packet Layer,
Recommendation X.32.

ACCEPTED packet.
cility indications are
ubscribed to these

hections

DXE involves a
uit-switched data
egrated Services

hone network),
buch procedures,
pre  defined in

Most communications over a circuit-switched connection are

between DTEs and DXESs that have been arrang
administrative procedure, to be compatible. Ag
reached for example as to what Ioglcal chann

ed, by some prior
reement must be
els will be used,

of other items

pertai nlng to Packet Layer operatlon In some cm however, it
may be desirable to allow for random communications, where a
DTE accesses a DXE via a circuit-switched connection without
prior agreement (for example, an electronic mail-order service).
To alow for this, the following subset of the Packet Layer
procedures will be used:

a) the interface shall consist of a single two-way Virtual Call
logical channel using Logical Channel Identifier 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 proceduresin 11.2, 11.3, 13.1,
and 13.4 do not apply;
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d) the reset procedures shall apply if erroneous DATA
packets are received (see 11.3); and

€) 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 OS| connection-mode
Network Servige+ } f c

I SO/IEC 8208 : 2000(E)

termination of a Virtual Call (see5.5.2),

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

and

O renitiaization of alogica channel (see 8.2).

Along with the signa of their occurrence,

the Packet 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 itemslisted in (c) above.

3.7 Logical channels

TR 13532 and CCITT Recommendation X.610). The Packet
Layer protocol supports al the elements of the OS| connection-
mode Network ice specified in ITU-T Rec. X.213 | ISO/IEC
8348. Mappingp to/from the Packet Layer protocol elements and
the primitives and parameters of the connection-mode Network
Service are depcribed in ITU-T Recommendation X.223 and
ISO/IEC 8878) Additional provisions applicable in an 1SDN
environment ar¢ described in CCITT Rec. X.612 | ISO/IEC 9574.
Additional prgvisions applicable to a circuit-switched data
network envifonment are described in CCITT Rec.
X.613 | ISO/IEC 10588. Additional provisions applicable to the
telephone netwpork environment are described in CCITT Rec.
X.614 | ISO/IEC 10732.

3.6 ExternaILPacket Layer interactions

The protocol glescribed here is independent of any external
considerations. [However, the initiation of certain Packet Layer
protocol procedures is directed by elements outside the protocol.
Likewise, the ofcurrence of certain Packet Layer protocol events
are to be repgrted appropriately. These externa interactions
include:

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

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

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

initialte the Packet Layer(see 4.1),

originate a Virtual Call\(see5.2.1),

accept a Virtual(Calt (see5.2.3),

termiate a'Virtual Call (see5.5.1),

O o o o O

transfpindata and interrupt information (see clause 6),

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

3.7.1 Normal mechanism for Logical (€hann
assignment

Each Virtual Cal and Permanent Virtua Cirg
Logical Channel Identifier,2which is a number

1 through 4095. For eaeh/ Virtual Call, a

Identifier is assigned during the call setup phag
previously agreed-upon Logical Channel lden
Permanent Virtual) Circuit, a Logical Chan
assigned in agreement with the DXE. (Logica (
0 shall not be-assigned to a Virtual Call or a H
Circuits)

A DTE's use of logical channels is agreed upo
time with the DXE. Figure 1 shows the struct
logical channels used for Virtual Calls and P
Circuits.

3.7.2 Alternative mechanism for Logical Ch
assignment

This alternative mechanism for Logical Channel

assignment only appliesin a DTE/DTE environi

An dternative mechanism for
assignment, which may be used in DTE/DTE ¢
is provided by the Reference Number Optior
When this mechanism is used, figure 1 does n
one logical channel exists for each Logica Q
valuein therange 1 to 4 095, but only alimited
- as determined by the DTE - need be assigned
to Permanent Virtual Circuits and to Virtual Cg
in the process of being established.

NOTES

1Under the norma mechanism for Logical

Logica Channel

ermanent Virtual

B| [dentifier

Uit is assigned a
n the range from
l ogical Channel
b from a range of
tifiers. For each
hel |dentifier is
Channel |dentifier
lermanent Virtual

h for a period of
ire for assigning
ermanent Virtual

hnnel Identifier

Identifier
nent.

Identifier
nvironment only,
al User Facility.
bt apply. Instead,
hannel Identifier
number of values
Bt any given time
Ils established or

Channel  Identifier

and

: L : I T ’ ! P’
ASITYITITIETTL, e A Yricu Tugied Llialiiier Tiarmioer Ul

a Virtual Call or a

Permanent Virtual Circuit is the same in both directions of transmission
at an interface. However, the alternative mechanism for Logical Channel
Identifier assignment for a Virtual Call or a Permanent Circuit can assign
a different number for each direction of transmission at an interface.

O renitidizealogica channel (see 8.1).

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

d) reporting to a higher layer entity the occurrence of certain

! ' 2 A logical channel may be identified as one 12-bit field or two subfields
Packet Layer protocol eventsincluding:

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.

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

O receipt of an incoming request to set up a Virtual Call
(see5.2.2),

O 1SO/IEC 2000 — All rights reserved 7
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In the case of asinglelogical channel DTE/DXE interface, logical channel 1 will be used.

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:

Logical channel
Logical channel
Logical channel
Logical channel
Logical channel
NOTES

1 The reference
made up of bits 4
octet 1 followed b

2 Logica Chann

Virtual Calls
Permanent | /\ 1
Virtua One-way One-way
Circuits incoming Two-way outgoing
[ A ]I A 1 [ A [ A
D 1 LIC HIC('L LTC HTC « LOC HOC « 4.095

Logical Channel Identifier

LTC: Lowest Two-way Channel
HTC: Highest Two-way Channel

| |C: Lowest Incoming Channel
HIC: Highest Incoming Channel

HOC: HighéstyGutgoing Chan
s 1 through LIC-1: range of logical channels which may be assigned to PermanentX/irtual Circuits

s L1C through HIC: range of logical channels which are assigned as one-way incoming for Virtual Calls

s LTC through HTC: range of logical channels which are assigned as two-way for Virtua Calls

s LOC through HOC: range of logical channels which are assigned as ene-way outgoing for Virtual Calls

s HIC+1 through LTC-1, HTC+1 through LOC-1, and HOC+1 tg@ 4095 are non-assigned logical channels

o the Logical Channel Identifiers is made according to a set ofcontiguous numbers from O (lowest) to 4 095 (highes
through 1 of octet 1 and all bits of octet 2 of each packet (sée;12.1.3). The numbering is binary-coded using bit posit]
y bit positions 8 through 1 of octet 2, where bit 1 of octeb2\isthe low-order bit.

| |dentifier O shall not be assigned to a Virtual Call or-Rermanent Virtual Circuit.

3 All logical chapnel boundaries are agreed upon with the DXE foraperiod of time.

4 InaDTE/DTE]
the latter DTE vig

5 In order to av(q
assigned.

6 In the absence
logical channdls,
logical channdls,

7 The search alg
use the lowest nu

8 In order to min
two-way logical g

environment, one DTE views the range of Lagical Channel Identifiers as presented here, whereas the other DTE view
s the range from LIC to HIC as one-wayoutgoing). This determination is discussed in 4.5.

id frequent rearrangement of logicCal,channels, not all logical channels within the range for Permanent Virtual Circ]

pbf Permanent Virtual Circuitspylogical channel 1 is available for LIC. In the absence of Permanent Virtual Circuits and

LOC: Lowest Qutgoing Channel

nel

f) using the 12 hits
ons 4 through 1 of

sit asaDCE (eg.,

Lits are necessarily

one-way incoming

logical channel 1 is available for LTC. In the absence of Permanent Virtual Circuits, one-way incoming logical chapnels, and two-way

ogical channel 1 is available for LOC.

rithm of a DCE, er-a DTE playing the role of aDCE in a DTE/DTE environment, for alogical channel for a new inco
bered logical.¢hannel in the READY state (pl) in the range of LIC to HIC and LTC to HTC.

mize the-risk of call collision, the DTE search algorithm starts with the highest numbered logical channel in the REAL
hannel on one-way outgoing logical channel ranges.

ming call will beto

DY state (pl) in the

Figure 1 — Logical Channel Identifier Assignment

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

See also:
O Optiona User Facility for Reference Number (13.30).

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 (Witut an intervening

packet network) interface or for each DTE/DCE (packet network)
interface. This is illustrated in figure 2. Deciding which entity to

O ISO/IEC 2000 — All rights reserved
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PACKET
LAYER

PACKET PACKET \ pTE
LAYER LAYER A
ENTITY ENTITY
PACKET PACKET
LAYER LAYER
DTE
B
PACKET PACKET
LAYER LAYER
ENTITY ENT(TY
DTE
z

PACKET
LAYER

ENTITY

PACKET
LAYER

NETWOR
1

PACKET
LAYER

ENTITY

ENTITY

PACKET
LAYER

ENTITY

NETWORK
I

PACKET
LAYER

ENTITY

Figure 2 — Packet Layer Entities

ENTITY

use to reach a particular destination is a function performed
external to the protocol described here. The protocol discussed in
this International Standard pertains to each Packet Layer entity in
aDTE.

3.9 Packet types

Packet types and their use with Virtua Call and Permanent
Virtual Circuit servicesare given in table 1.

3.10 Proceduresfor initialization

Initialization of the Packet Layer corresponds to initiaization of
each logical channel in the Packet Layer entity. Prior to initial
data transmission on any logical channel, the initiaization

O ISO/IEC 2000 — All rights reserved

procedure for the Data Link Layer shall be completed (e.g., in
terms of the OSI connection-mode Data Link Service, thisis the
establishment of a Data Link connection). Then the DTE shall
initiate the restart procedure.

See d'so:
0 Restart procedures (clause 4).

4 Proceduresfor restart

The restart procedureis 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
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Table 1 — Packet Groupings/Functions
Packet Service:*
Group Function Packet Types vVC | PVC
Call Setup Establish and terminatea | CALL REQUEST X
and Call Virtua Cadl for INCOMING CALL X
Clearing DTE/DXE CALL ACCEPTED X
communication; may CALL CONNECTED X
convey datafor higher CLEAR REQUEST X
layer entity processing CLEARINDICATION X
CLEAR CONFIRMATION X
Dgta and Convey dataor interrupt | DATA X X
Inteerrupt information for higher INTERRUPT X X
layer entity processing INTERRUPT CONFIRMATION X X
Flow Control | Control the flow of RECEIVE READY X X
anfl Reset DATA packetsacrossa | RECEIVE NOT READY X X
DTE/DXE interface REJECT X X
RESET REQUEST X X
RESET INDICATION X X
RESET CONFIRMATION X X
Restart (Re)Initidize all RESTART REQUEST X X
communication between | RESTART INDICATION X X
aDTE and aDXE RESTART CONFIRMATION X X
Diggnostic Pass error diagnosticsto | DIAGNQ@STIC X X
aDTE
Registration Perform registration REGISTRATION REQUEST X X
procedure REGISTRATION CONFIRMATION X X
*V[C = Virtual Call
PVIC = Permanent Virtua Circuit
Circuits at the PTE/DXE interface (i.e., @l the logical channels interface for each logical channel is then in thg DTE RESTART
in aPacket Laygr entity). REQUEST state (r2). In this state, all packets except RESTART
At th . . also be tsedl 10 d ine h DTE CONFIRMATION, RESTART INDICATION, [REGISTRATION
t.”t e e U ¥ Istelmayl b ;0 feter\r;‘ ol REQUEST (DTE/DTE environment only), REGISTRATION
‘r’]‘" Su Seqlue” \}’ a?c(t: alolg'C“_ grannels 4°£ Irtu s an CONFIRMATION, and DIAGNOSTIC packpts are ignored.
Oow It resolves Virtu gisions (see 4.5). Therefore, higher layer entities must be able fo cope with the
Figure 3 gives the schematicview of the restart procedure. various possible situations that may occur.
There are three ptates'ef alogical channel in relation to the restart The failure to receive a RESTART CONFIRMATION packet or
procedure. As showr'in figure 34, they are the PACKET LAYER aRESTART INDICATION packet before expirgtion of T20 after

READY (rl), DTE RESTART REQUEST (r2), and DXE
RESTART INDICATION (r3) states. When entering state ri,
each Virtual Call logical channel is in the READY state (pl),
whereas each Permanent Virtual Circuit logical channel isin the
FLOW CONTROL READY state (d1) (note that these states are
contained within the PACKET LAY ER READY state (rl)).

Table 32 specifies the actions taken by the DTE on the receipt of
packets from the DXE as applied to the restart procedure.
4.1 Originating arestart 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

10

fransmission of a RESTART REQUEST pack€l is considered an
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 logica channel then remains in the DTE
RESTART REQUEST state (r2).

See also:

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

0 Restart Request Response Timer (T20) (table 26);
0 Restart Request Retransmission Count (R20) (table 27);
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DTE ‘A’ RESTARTS THE DTE/DTE OPERATION

INTERFACE BY SENDING
REQUEST 1 ! INDICATION
1 1
A P+ - - - - - » B
1 1
1 1
DTE ‘B’ ACKNOWLEDGES
RESTART RESTART THE RESTART WITH A
CONFIRMATION 1 ! CONFIRMATION RESTART CONFIRMATION
1 1
Al o= = = - el B
1 1
1 1
DTE/DCE OPERATION — DTE ‘A’ INITIATED RESTART
DTE ‘A’ RESTARTS THE
INTERFACE|BY SENDING
A RESTART REQUEST RESTART RESET ORCLEAR
REQUEST 1 1 INDICATION
1 1
A P+ - - - - - ' »| B
1 1 ( ]
| | .
NETWORK ACKNOWLEDGES 1 ! ° 5
THE RESTART WITH A | X >
RESTART CONFIRMATION
RESTART RESET OR CLEAR
CONFIRMATION I 1 CONFIRMATION
1 1
A |- 3 rf B
| 1 [ ]
] 1
1 1 .
\ 1 [ ]
1 gl 4

DTE/DCE ORERATION — NETWORK INITIATED RESTART OF DTE ‘A’

NETWORK RESTARTS THE

INTERFACE BY SENDING

A RESTARIT INDICATION RESTART RESET OR CLEAR

INDICATION I 1 INDICATION
1 1
A( = ' b »| B

1 1 °
1 1
1 1 .
1 1 .
1 3 h 7

DTE ‘A’ ACKNOWLEDGES ! !

THE RESTART WITH A
RESTART CONFIRMATION RESTART RESET OR CLEAR
CONFIRMATION ! 1 CONFIRMATION
1 1
A > g B

1 1 ()
1 1
1 1 .
1 1 °
1 rlf Z

Figure 3 — Restart Schematic
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O Receiving arestart indication (4.2);
O Restart collision (4.3);
O

O

Restart confirmation (4.4):

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

4.2 Recelving arestart indication

Upon receipt of a RESTART INDICATION packet by a DTE,
the interface for each logical channel is in the DXE RESTART
INDICATION sate (r3) In this dsate, a DTE consders

4.4 Restart confirmation

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

Having initiated a restarting procedure, the DTE considers the
restarting procedure completed when it receives a RESTART
CONFIRMATION packet.

When the restarting procedure is completesth Virtual Call
logical channel is in the READY dstate (pl) whereas each

subsequent recgipt of any packet, other than another RESTART
INDICATION,| REGISTRATION REQUEST (DTE/DTE
environment only), REGISTRATION CONFIRMATION, and
DIAGNOSTIC |packets as an error. It discards any such packet
and transmits p RESTART REQUEST packet with a cause
indicating “DT|E Originated” and the diagnostic “Packet Type
Invalid For Stdte r3.”

The RESTAR]
restart. The re
and an indica
passed to a hi

NOTE —In a
packet received
packet transmittey

" INDICATION packet specifies the reason for the

ion that a restarting procedure has taken place, is
pher layer entity.

DTE/DTE environment, the RESTART INDICATION
by a DTE is the same as the RESTART REQUEST
l by the other DTE.

ng the RESTART INDICATION packet, the DTE
RESTART CONFIRMATION packet across the
face.

After processi
transmits a R
DTE/DXE inte

starting cause code, as well as the diagnostic code

Permanent Virtual Circuit Togical channel ik in the FLOW
CONTROL READY state (d1).

In a network environment, the RESTART (
packet received from a DCE can only, be interp
as having local significance.

ONFIRMATION
reted universally

See also:

O RESTART CONRIRMATION packet f
figure 25).

brmat (12.6.2. and

4.5 Determining“DTE” or “DCE” charagteristics

The restart procedure can be used to determinewhether the DTE
acts as & DCE or maintains its role as a DTHE with respect to
logical\channel selection during Virtual Call gstablishment and
resoldtion of Virtual Call collision.

, the DTE shall
t a RESTART
on the response

When prepared to initialize the Packet Layer
initiate the restart procedure (i.e., transm
REQUEST packet). The determination is baseg

See also: received from the DXE, as outlined below.
0 RESTART INDICATION packet format (12.6.1~ and a If the DTE receives a RESTART INDICATION packet
figure 24); with a restarting cause code that is not “DTE Originated”
) (i.e., it came from a DCE), then the DTE shall follow the
U Restartirjg cause (12.6.1); procedures in 4.2, 4.3, and 4.4 as appropriate and maintain
O Restart gollision (4.3); its role as a DTE.
) . . b) If the DTE receives a RESTART INDICATION packet
D Restart gonfirmation (4.4); with a restarting cause code of “DTH Originated” (i.e., it
O Timers [to consider when_ receiving a RESTART came from another DTE) and it floes not have an
INDICAT/ION packet (table'\28). unconfirmed RESTART REQUEST [packet outstanding
o (i.e., no restart collision), then the DTE shall confirm the
4.3 Restart gollision restart (as in 4.4) and act as a DCE.
Restart collisipn occurs_when a DTE transmits a RESTART .
REQUEST p4cket Aas described in 4.1) and then receives a ©) If_the DTE receives a RESTAR“T INDIC.A.TION "pe_\cket_
RESTART INDICATION packet (as described in 4.2). In this with a restarting cause code of “DTH Originated” (i.e., it
case, a DTE doesvhot transmit nor expect to receive a RESTART ‘;""E”;iirgrﬂ ?,nco,t\h,?,r:cDI E,?ﬁ?i'tﬁgfi t‘;\ée etr: eun(;or:ggr;er;j
CONFIRMATION packet and considers that the restart is col_llrsmn) t'k;gr;“’t'ﬁ;' DH'I\'AEWs:h;I\IM;:ngwsid%r .th.i's restart
completed. However, if the procedures in 4.5 are used, then the rocedufe completed (as in 4.3) but shall take no other
DTE shall determine whether the Restarting Cause Field in the gction except tg transmit anot.her RESTART REQUEST
RESTART INDICATION packet indicates “DTE Originated.” If acket afteriome randomlv-chosen time dela
so, then the DTE shall take no other action except to transmit P y Y-
another RESTART REQUEST packet after some randomly- d) If the DTE issues a RESTART REQUEST packet that is

chosen time delay. If this field does not indicate “DTE

Originated,” then the restart procedure is completed.

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

12

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 beinitialized to act in the appropriate manner.

O ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

2 If a DTE uses the aternative Logical Channel Identifier mechanism
(Reference Number Facility) in a DTE/DTE environment, then the

procedures described above are not needed.

See also:

Restart
Restartin

O o oo oo o g

Optional

5 Procedur

This clause dg

Virtual Calls. |
assigned to Vir

are no setup &
Circuits.) The f

as described h
Facility.

Figures4 and 5
up and cleared
the state diagr

the DTE on the|
Virtual Call set

See dlso:
O Optiona
5.1 Ready

If there is no c3

Logical channel selection (figure 1);
Virtual Call collision (5.2.5);
Originating arestart request (4.1);
Receiving arestart indication (4.2);

I SO/IEC 8208 : 2000(E)

the Call Request Response Timer (T21). The logical channel
selected by the DTE is then in the DTE CALL REQUEST state

(p2).
The CALL REQUEST packet may include the caled-DTE
address and the calling-DTE address. This packet may aso

include any user data supplied by a higher layer entity to be sent
to the remote DTE.

NOTES

1 Theinclusion of the called-DTE address and the calling-DTE address
in the CALL REQUEST packet is dependent upon the requirements of

Restart cgimision (4-3);

nfirmation (4.4);
cause (12.6.1);
User Fecility for Reference Number (13.30).

esfor Virtual Call setup and clearing
scribes the setup and clearing procedures for

It applies independently to each logical channel

ual Call service at a DTE/DXE interface. (There
nd clearing procedures for Permanent Virtual
rocedures for selecting a logical channel can be
ere or as described for the Reference Number

give aschematic view of how aVirtual Call is set
respectively. This information is also shown in
of figure 35. Table 33 specifies actions taken by
receipt of packets from the DXE as applied to the
p and clearing procedures.

User Facility for Reference Number (13:30).

ate
Il in existence, alogical channel’used for Virtual

Callsisinthe READY state (pl).

5.2 Procedufesfor Virtual Call\setup

5.2.1 Originating a Virtual Call

A DTE indicdtes a call reguest by transmitting across the

DTE/DXE intef

face a CALL"REQUEST packet and by starting

DTE ‘A’ SENDSWACALL

REQUEST TO DTE ‘B’

the interfacing DXE.

2 A DTE address may be a DTE network address|or any other DTE
identification agreed to for a period of time‘betweep the DTE and the
DXE.

3 Procedures for determining howga BTE chooses g logical channel in
the READY state (pl) when oridinating a Virtual Cgll are given in 4.5
and figure 1. If the DTE maiptains'its role as a DTH, then it chooses a
logical channdl starting at the'high end of the range fof logical channels
agreed to with the DXE: ‘\ava DTE/DTE environmgnt, however, if the
DTE acts as a DCE(fon ‘these procedures, then it|chooses a logical
channel in the READY state (pl) starting at the low pnd of the range of
logical channels; Inthis way, the risk of call collision js minimized.

The failufe to receive a CALL CONNECTED packet or a
CLEARINDICATION packet before expiratjon of T21 after
transmission of a CALL REQUEST packet |s considered an
error. The Packet Layer clears the call with af cause indicating

‘DTE Originated” and the diagnostic “Timer Expired for Call

Request.”
See also:

O Call collision (5.2.5);
Aborting a call request (5.4);
Call Request Response Timer (T21) (table 26);

CALL REQUEST packet format (12.2.8 and figure 13);
Clearing procedures (5.5);
Call setup procedures for use of the Dtbit (6.3);
Logical channel selection (figure 1);

Address block description (12.2.1)

O o o o o oo

CALL
REQUEST !

CALL
CONNECTED !

- ———— - -

INCOMING
CALL
» B
DTE ‘B’ ACCEPTS THE CALL BY
CALL RETURNING A CALL ACCEPTANCE
ACCEPTED

B

Figure 4 — Call Setup Schematic

O ISO/IEC 2000 — All rights reserved
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DTEINITIATED CLEARING

DTE ‘A" TERMINATES THE CALL
BY SENDING A CLEAR REQUEST

CONFIRMATION

CLEAR
INDICATION

A =&

NETWORK INITIATED CLEARING

DTE ‘A" AQKNOWLEDGES THE CLEARING
WITH A CLEAR CONFIRMATION

CLEAR
CONFIRMATION

5.2.2 Receivipg an indication of an incoming call

A DTE receives an indication of an incoming call upon receipt of

an INCOMING CALL packet from a DXE. The logical channel
isthenintheD INCOMING CALL state-(3)

*In anetwork envirenment, the CLEAR CONFIRMATION packet received by DTE
'A’ need not be arestlt of the CLEAR CONFIRMATION packet sent by DTE 'B.

Figure 5 — Call Clearing Schematic

CLEAR CLEAR
REQUEST : INDICATION
A Pt - - - == - + » B
1
1
DTE ‘B’ ACKNOWLEDGES THE CLEARING
WITH A CLEAR CQONEIRMATION
CLEAR CLEAR

CONFIRMATION

CLEAR
! INDICATION

P B

DTE ‘B’ ACKNOWLEDGES THE CLEARING
WITH A CLEAR CONFIRMATION

CLEAR
! CONFIRMATION

3 In a DTE/DTE environment, the INCOMING CA[L packet received
by a DTE is the same as the CALL REQUEST packef transmitted by the
other DTE.

See also:

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

NOTES

1 Theinclusion of the calling-DTE address and the called-DTE address
in the INCOMING CALL packet is dependent upon the operation of the
interfacing DXE.

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.

14

INCOMING CALL packet format (12.2.3 and figure 13);
Cadl callision (5.2.5);

Accepting an incoming call (5.2.3);

Rejecting an incoming call (5.3);

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

O o o o o o

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

O Address block description (12.2.1).

O ISO/IEC 2000 — All rights reserved
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5.2.3 Accepting a Virtual Call

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

packet.

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

The decision of

whether to accept acall is made by a higher layer

entity beforea CALL ACCEPTED packet may be returned by the

Packet Layer.

may be return
the Fast Select

CALL ACCERTED packet shal

only if the INCOMING CALL packet indicates
Facility without a restriction on the response. A
not be returned if the

INCOMING CALL packet indicates the Fast Select Facility with

arestriction on

he response.

A call may be rijected, without informing a higher layer entity of

its receipt, for i
format error in

See also:
O CALLA

easons local to the Packet Layer (for example, a
he INCOMING CALL packet).

CCEPTED packet format (12.2.4 and figure 14);

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

0 Rejecting
0 Optiona

an incoming cdl (5.3);
User Facility for Fast Select (13.16).

5.2.4 Receivipg a call acceptance indication

The receipt, by
packet specifyi
CALL REQUE
by the called D
FLOW CONTR

Any address ir
CALL CONNEH
entity. In additi
passed to a high

NOTE —Inall
received by a [

the caling DTE, of a CALL CONNECTED
g the same logical channel as that specified-in'the
BT packet indicates that the call has been'accepted
TE. The specified logical channel is.then in the
OL READY state (d1).

formation and any data received as part of the
FCTED packet is forwarded ‘to a higher layer
DN, optional user facilityyinformation may also be
er layer entity.

TE/DTE enviroriment, the CALL CONNECTED packet
TE is the same-as the CALL ACCEPTED packet

transmitted by the other DTE.,

See also:

O Nonackr

owledgment of a call request (5.4);

I SO/IEC 8208 : 2000(E)

O 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 shouldeceive 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.

O 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.

Channel Identifier
assignment mechanism (Reference Number Facility); this subclause does
not apply.

5.3 Regjecting acall

The previous subclauses deseribed the progedures for accepting a
Virtual Call. However, for @-variety of reagons, a Virtual Call
might not be accepted. For,example, these ¢an include:

a) rejection by the‘.network because [the call cannot be
completed tg the addressed DTE;

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

c) rejection by the network or the calle§ DTE because of a
format error in the packet;

d) rejection by the network or the called |DTE of some of the
optional user 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 to the calling DTE. In those cases where an
incoming call is rejected, a CALL ACCEPTED packet (as

described in 5.2.3) is not transmitted.

See also:
O Clearing procedures (5.5).

5.4 Aborting a call request
The calling DTE may abort a call by cleafing it before it has
received a CALL CONNECTED or CLEAR INDICATION
packet. This may be due to an abort initiafed by a higher layer
entity or the expiration of timer T21.

As noted previously, timer T21 is set by a D[TE when it initiates a
call_request. Expiration of this timer (bgfore receipt of an

O CALL CONNECTED packet

format

figure 14);

O Call setup procedures for use of the D-bit (6.3).

525 Call call

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

ision

collision (as determined by the procedures in 4.5).

O ISO/IEC 2000 — All rights reserved

(12.2.4 and

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:
0 Call Request Response Timer (T21) (table 26);
O Clearing procedures (5.5).

5.5 Proceduresfor 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

15
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Virtual Call either normally because of cal completion or
abnormally because of error detection.

5.5.1 Originating a Virtual Call clearing

A DTE indicates clearing of a Virtua Call at any time by
transmitting across the DTE/DXE interface a CLEAR REQUEST
packet specifying the logica channel and by starting the Clear
Request Response Timer (T23). Thelogical channd isthenin the
DTE CLEAR REQUEST state (p6). In this state, the only
acceptable packets on the logical channel are a CLEAR
CONFIRMATION packet and a CLEAR INDICATION packet.
Other types o )
Therefore, higher Iayer entltles must be able to cope W|th the
various possibl ¢ situations that may occur.

Thefailure to r¢ceive a CLEAR CONFIRMATION packet before
the expiration |of T23 is considered an error. The clearing
procedureis retfied up to a maximum number of times R23. After
this, the Packe Layer notifies the appropriate entity that it has
not received a gonfirmation of the clearing procedure. The logical
channel then renainsin the DTE CLEAR REQUEST state (p6).

The CLEAR REQUEST packet may contain data provided by a
higher layer enfity to be sent to the remote DTE. This may be
done only if the CALL REQUEST and INCOMING CALL
packets had indjcated the Fast Select Facility. A DTE that aborts
its own call affer transmitting a CALL REQUEST packet and
before receiving a response shall not transmit datain the CLEAR
REQUEST packet.

See dlso:
0 CLEAR REQUEST packet format (12.2.5 and figure 15);
0 Clear Request Response Timer (T23) (table 26);

Clear Rjuest Retransmission Count (R23) (table 27);

Optiona Jser Facility for Fast Select (13.16);

Receiving a clear indication (5.5.2);

O 0o o o

Clear collision (5.5.3);
O Clear conffirmation (5.5.4).

5.5.2 Receivifg an indication‘ef Virtual Call clearing

Receipt of a CHEAR INDIGATION packet indicates Virtual Call
clearing. At thils time, thé logical channdl is the DXE CLEAR
INDICATION |[state (p7A). In this state, a DTE considers
subsequent recgipt,of _packets on the logical channel, other than
another CLEARNNDICATION packet, as an error. It discards

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

DTE/DXE interface.
See also

0 CLEAR
figure 15);

INDICATION packet

Clearing cause (12.2.5);

Clear collision (5.5.3);

O Timers to consider when
INDICATION packet (table 28)-

rece

5.5.3 Clear collision

Clear collision occurs when,a DTE tr
REQUEST packet (as described in 5.5.1)
CLEAR INDICATION ,packet (as describe
same logical channeh in’this case, a DTE
expect to receivé ‘& CLEAR CONFIRMA
considers that the'clearing is completed.

When the clearing procedure is completed,
in the READY state (p1l).

5.5.4")Clear confirmation

When a DTE is prepared to acknowledge
CLEAR CONFIRMATION packet acros
interface. At this time, the clearing proc
completed.

Having initiated a clearing procedure, the
clearing procedure completed when it
CONFIRMATION packet.

When the clearing procedure is completed,
in the READY state (p1l).

In a network environment, the CLEAR CONFIR
received from a DCE can only be interprete
having local significance. However, within som
confirmation may have end-to-end significance.

See also:
0O CLEAR CONFIRMATION packet fo
figure 16).

6 Proceduresfor data and interrupt

format

(12.2.5 and

iving a CLEAR

ansmits a CLEAR
and then receives a
H in 5.5.2) for the
does not transmit nor
TION packet and

the logical channel is

h clear, it transmits a
5 the DTE/DXE
bdure is considered

DTE considers the
receives a CLEAR

the logical channel is

RMATION packet
d universally as
E networks, clear

rmat (12.2.6 and

transfer

any such packetand Tranamits a CLEAR REQUEST packer with

a cause indicating “DTE Originated” and the diagnostic “Packet

Type Invalid For State p7.”

The data and interrupt transfer procedur
clause apply independently to each logical
Virtual Calls or Permanent Virtual Circu

es described in this
channel assigned for
its existing at the

The CLEAR INDICATION packet specifies the reason for the DTE/DXE interface.
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 facility

information received in the CLEAR INDICATION packet is also

forwarded to a higher layer entity.

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
NOTE — In a DTE/DTE environment, the CLEAR INDICATION delivered as complete packet sequences.
packet received by a DTE is the same as the CLEAR REQUEST packet

transmitted by the other DTE. See also:

O DATA packet format (12.3.1 and figure 17);

16 O ISO/IEC 2000 — All rights reserved
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O INTERRUPT packet format (12.3.2 and figure 18);
O Complete packet sequences (6.5).

6.1 Statesfor 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 isin state d1 after completion of call setup
and prior to a clearing, reset, or restart procedure. A Permanent
Virtual Circuit logical channel is continualy in state d1 except
during areset or restart procedure.

I SO/IEC 8208 : 2000(E)

O Optionad User Fecility for Flow Control Parameter

Negotiation (13.12);
O Receipt of erroneous DATA packets (11.3);

6.3 Delivery Confirmation bit

When supported end-to-end, the setting of the Délivery
Confirmation bit (D-bit) is used to indicate whether the DTE
wishes to receive an end-to-end acknowledgment of delivery for
datait is transmitting. To indicate end-to-end acknowledgment is
desired, the DTE sets the D-bit to 1 in the DATA packet
containing the data to be acknowledged. Acknowledgment is

While in state dl, BATA; illtcuupt, frow WIItIU:, reset; anch
REJECT (if sulyscribed to) packets may be transmitted across the
DTE/DXE intefface. While in a state other than d1, the above-
mentioned packets may be discarded. Therefore, higher layer
entities must bg able to cope with the various possible situations
that may occur.

See dlso:
0 Restart pfocedures (clause 4);
0 Ccdl setu;l procedures (5.2);
Clearing procedures (5.5);
Flow confrol procedures (7.1);
Reset procedures (clause 8);

Nonreceipt of window-rotation information (11.2);

O o o o O

Receipt of erroneous DATA packets (11.3);
O Optional User Facility for Packet Retransmission (13.4).

6.2 Maximufn User Data Field length of DATA
packets

The standard default maximum User Data Fidd {ength is 128
octets.

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

From the combination of the standard default and the list of
nonstandard defaults, if any, asmiaximum User Data Field length
shall be select¢d for each direction of data transmission. For
Virtual Calls, [this choice Japplies in common to all logical
channels at the DTE/DXE interface. For Permanent Virtual
Circuits, this choice is.made separately for each logical channd.
These selectiong are-agreed to for a period of time with the DXE.

given by means of the packet receive sequen
When the D-bit is set to 0, a subsequently-reee
significance with respect to acknowledgment:

NOTES

1 The use of the D-bit procedure-does not obviate th
layer protocol agreed upon between the communical
protocol may be used with or without the D-bit proced
various error situations.

2 The setting of the.D-bit is determined from instruc]
ahigher layer entity:

The followingyis an optional mechanism thg
during Vittual Call establishment to negotiate W
D-bit-during the FLOW CONTROL READY stat

If\the calling DTE is willing to use the D-bit (g
should set bit 7 in the General Format |denti
REQUEST packet to 1; otherwise, it should set t
called DTE is willing to use the D-bit procedur
INCOMING CALL packet with bit 7 in the
Identifier set to 1, then it should set bit 7 in thq
Identifier of the CALL ACCEPTED packet to
should set thisbit to 0.

If a network crossed by the call set up su
procedure, it passes this bit transparently. If a
support the D-bit procedure, it will set this bit tg

With this procedure, bit 7 in the General Formg
1 in the CALL ACCEPTED and CALL CONN
indicates the D-bit procedure in 7.1.4 applie
Call. If bit 7 in the General Format Identifier
CALL ACCEPTED and CALL CONNECTED
DTEs should set the D-bit to O in all DATA pack

If the DTE is unwilling to use the D-bit procedu

ce number P(R).
ved P(R) has no

e need for a higher
ing DTEs. Such a
ure to recover from

ions received from

t DTES can use
hether to use the
e (dl).

rocedure, then it
ier of the CALL
his bit to 0. If the
P and receives an
General Format
General Format
1; otherwise, it

pports the D-bit
hetwork does not
0.

t Identifier set to
NECTED packets
5 for the Virtual
s set to 0 in the
backets, then the
ets.

re and receives a

DATA packet with the D-bit set to 1, then [t shall reset the
i f atse-treieate Originated” and the

In addition, negotiation of the maximum User Data Field lengtl
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
shdll 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.

See also:

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

O ISO/IEC 2000 — All rights reserved

diagnostic “D-bit Procedure Not Supported.”
If a network does not support the D-bit procedure and receives a

DATA packet with the D-bit set to 1, then it will reset the logical
channel.

See also:
O Packet receive sequence number P(R) (7.1.3);
O Delivery confirmation (7.1.4);
O Procedures for Virtual Call setup (5.2);
g

Reset procedures (clause 8).
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6.4 MoreDatamark

If aDTE or DXE wishes to indicate a sequence of more than one
DATA packet, it uses the More Data mark (M-bit) as defined
below.

The M-bit can be set to 1 in any DATA packet except in a
partialy 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 partialy 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-hit isset to 1 in a full DATA packet which

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 less than
the maximum length and the M- and D-bits set as described in
table 2.

If the maximum length of the User Data Field is the same at both
DTEs, then User Data Fields of DATA packets are delivered to
the receiving DTE exactly as they have been received by the
network, except as follows. If a full DATA packet with the M-bit

set to 1 and the D-bit set to O is followed by an empty DATA
packet, then the two packets may be merged so as to become a
single category B full packet. If the last packet of a complete

also has the D-bi

A sequence of DATA packets with every M-bit set to 1 except for
the last packet yill be delivered as a sequence of DATA packets
with the M-bif set to 1 except for the last packet when the
original packets having the M-bit set to 1 are either full
(irrespective of [the setting of the D-bit) or partially full but have
the D-bit set to [L. Within the scope of this International Standard,
such sequenced are used to delimit logical messages transmitted
between higher [layer entities. Such sequences are known as M-bit
igure 6 illustrates, for an M-bit sequence, the
een the D-bit settings, the M-bit settings, and
whether the Usgr Data Fields of DATA packets are full.

of DATA packets, A and B, have been defined as

P. Table 2 also illustrates the network’s treatment
D-bits for a Virtual Call or Permanent Virtual
shall not transmit a partially full DATA packet

set to 1 and the D-bit set to 0. Upon receipt of
the DTE shall reset the logica channel with a

Ng “DTE Originated” and the diagnostic “Invalid
ATA Packet.”

Two categories
shown in table
of the M- and
Circuit. A DTH
with the M-bit
such a packet,
cause indicati
Partially Full O

See also:

O Fragmer
O Reset pr

6.5 Complet

A complete pd
single categor
packets (if a
maximum Use
D-bit set to O,

tation and reassembly of messages (6.7);
pcedures (clause 8).

b packet sequence

cket sequence is_defined as being composed of a
y B packet and all\contiguouscpding category A

y). Category<A DATA packets have the exact
r Data Field Jlength with the M-bit set to 1 and the
All other, DATA packets are category B packets.

Figure 6 illus
relationship b
whether the U

rates,<for a complete packet sequence, the
btween/the D-bit settings, the M-bit settings, and
et Data Fields of DATA packets are full.

packet sequence transmitted by the sourcetLDTE has a User Data
Field less than the maximum length, the~M-hit set to 1 and the D-
bit set to 0 (which a DTE is not permitteq to send within the
scope of this International Standard)y 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.

um User Data Field
bts will be segmented
b set by the network

bquences.

If the receiving DTE ha$§ a smaller maxim
length than the transmiitting DTE, then pack
within the networkThe M- and D-bits will b
as described to maintain complete packet s4

See also:
O D-hit (6.3);
O0<M+bit sequences (6.4 and figure 6).

6.6 Qualifier bit

In some cases, an indicator may be need
Field of DATA packets to distinguish bet
information carried in the field. It may
differentiate, for example, between use
information. An example of such a ca
Recommendation X.29. If such a mechs
indicator called the Qualifier bit (Q-bit) may

bd with the User Data
Wween two types of
be necessary to
data and control
5e is contained in
nism is needed, an
be used.

anism is not needed,
t mechanism is used,
in all DATA packets

e value, either O or 1.
packet sequence is
a higher layer entity.
lete packet sequence

The use of the Q-bit is optional. If this mech
then the Q-bit is always set to 0. If the Q-b
then the transmitting DTE shall set the Q-bit
of a complete packet sequence to the sam
The setting of the Q-bit in a complete

determined from instructions received from
Likewise, the setting the Q-bit for each com
received is passed to a higher layer entity.

A complete packet sequence, which is trangmitted with the Q-bit
set to the same value in all DATA packels, is delivered as a
complete packet sequence with the Q-bit set in all DATA packets

When transmitted by a source DTE, a complete packet sequence
is always delivered to the destination DTE as a single complete

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

packet sequence. (Note that an M-bit sequence may be comprisedDATA packets of a complete packet sequence, the value of the Q-

of one or more complete 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

18

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 DTE shall reset the logical channel with a cause
indicating “DTE Originated” and the diagnostic “Inconsistent Q-
bit Settings.”

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

O ISO/IEC 2000 — All rights reserved
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X.25 M-hit Sequence

/\

Complete Complete Complete
Packet Packet PR ) Packet
Sequence #1 Sequence #2 Sequence #N
Caomunlat Daoal + O oy B

\/UIIIFIULU I ACUNCUTL \JC\..‘UUIIL:U
Category Category Category
‘A ‘A eeooe ‘B’
DATA DATA DATA
Packet Packet Packet

A Cpmplete Packet Sequence contains zero or more Category 'A’ DATA packéts plus one Category ‘B’ DATA packet
D-bit M -bit User Data Field Remarks
Full Category-A’ DATA packet
1 1 <Full Category ‘B’ DATA packet that marks the end of a
1 1 Full CPS but not the end of an MBS
0 0 <Full Category 'B' DATA packet that simultaneously
0 0 Full marks the end of a CPS and an MBS
0 1* <Fuli
1 0 <Rull
1 0 Full
*A network will change this"M-bit to O; therefore, a DTE shal never originate this Category 'B’
packet. If a DTE receivies this type of packet, then it shall reset the logical channel with a cause
indicating “DTE Qfiginated” and the diagnostic “Invalid Partially Full DATA Packet.”

M-bit refers to the MORE DATA bit;

D-bit refers to the DELIVERY CONFIRMATION bit;
CPS refers to a Complete Packet Sequence; and
MBS refers to an M-bit Sequence.

Figure 6 — Packet Sequence Composition

See dlso:
O Complete packet sequences (6.5 and figure 6);
O Numbering of packets (7.1.1);
O 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-hit sequences) between peer higher layer
entities. In a source DTE, the Packet Layer fragments (i.e.,

O ISO/IEC 2000 — All rights reserved

packetizes) a message into the appropriate number of DATA
packets and sets the D-, M-, and Q-bits for each resulting packet.
This process shall take into account the maximum User Data
Field length allowed for the logical channel, the length and Q-bit
setting for each complete packet sequence contained in the
message, and whether end-to-end acknowledgment is requested
for the message. If such acknowledgment is requested, then the
D-bitisset to 1inthelast DATA packet of the message.

NOTE — It is permissible to fragment a message in such a way that
resultsin a DATA packet containing a User Data Field of zero length.
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Table 2 — Definition of Two Categories of Data Packets and Network Treatment of the M and D Bits

DATA Packet Combining with Data Packet Sent to
Received From Subsequent Packet(s) is Destination DTE
Source DTE Performed by the (see Note 1)
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
H 1 1 NO NO 1
B 0 0 Yes No 0 D
B 0 1 Yes No 0 |
/ 1 0 Yes Y es (see Note 3) 1 )
B 1 1 Yes No 1 |
NOTESY
1 Refefs to the delivered DATA packet whose last bit of user data corresponds to the last bit©f\user data, if any, that was pfesent in
the DA|T'A packet sent by the source DTE.
2 The priginating network will force the M-bit to 0.
3 If ttiDATA packet sent by the source DTE is combined with other packets, up to and'including a category B packet, the M-bit and
D-bit sgttings in the DATA packet received by the destination DTE will be accordifig to that given in the two right-hand colymns for
thelast|DATA packet sent by the source DTE that was part of the combination:

In areceiving DTE, the Packet Layer reassembles the User Data
Fields of DATA packetsinto 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 indicatign of whether the higher layer entity must confirm
delivery of the nessage upon receipt.

See also:
Maximur User Data Field Length.of \DATA packets (6.2);
D-bit (6.3);

M-bit seduences (6.4 and-figure 6);

Q-bit (6.6);
Delivery fonfirmation (7.1.4).

restart procedure. Within state d1, there are folir states (two for
each direction of interrupt transmission) thgt apply to the
interrupt procedure. They are the DTE INTERRUPT READY

(i1), DTE INTERRUPT SENT (i2), DXE INTERRUPT READY

(11), and DXE INTERRUPT SENT (j2) st
figure 37. Table 35 specifies the action taken by
receipt of interrupt packets from the DXE 8
interrupt procedure.

The interrupt procedure has no effect on f
procedures and the flow control procedures
DATA packets on the Virtual Call or Permaner
For a given Virtua Call or Permanent Vi
INTERRUPT packet is delivered at or before
stream of DATA packets at which the interrupt

as shown in
the DTE on the
5 applied to the

he data transfer
applying to the
t Virtual Circuit.
tual Circuit, an
the point in the
Wwas generated. It

must be processed as soon as it is received.

An INTERRUPT packet may contain up to 32 oftets of user data.
If the User Data Field in an INTERRUPT packet exceeds 32

d
O
d
O Completq packet seguences (6.5 and figure 6);
u
O
8

6.8 Proceduresfor interrupt

The interrupt procedure alows 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
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 signa
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 sate (d1). Therefore, the interrupt procedure is
abandoned as a result of aclearing (Virtual Calls only), reset, or

20

octets or if it is nonoctet aligned, then the receiving DTE shall
invoke the reset procedure.

6.8.1 Interrupt transmission

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

O ISO/IEC 2000 — All rights reserved
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DTE ‘A’ SENDS AN INTERRUPT
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TERRUPT

INTERRUPT . . INTERRUPT
1 1
A P+ - - - - - - -+ » B
1 1
1 1
DTE ‘B’ ACKNOWLEDGES THE IN
WITH AN INTERRUPT CONFIRMATION
INTERRUPT INTERRUPT
CONFIRMATION ! ! CONFIRMATION
1 1
N ———— . B
1 1

The failure to rg¢ceive an INTERRUPT CONFIRMATION packet
before expiratign of T26 after transmission of an INTERRUPT
packet is consiflered an error. In this case, the DTE resets the
logical channgl with the cause indicating “DTE Originated” and
the diagnostic|“Timer Expired for Interrupt.”

See also:
O INTERRUPT packet format (12.3.2 and figure 18);
Interrupt|Response Timer (T26) (table 26);
0 Reset prpcedures (clause 8);
O Interrupt|/confirmation (6.8.3).
6.8.2 Receivirlg an interrupt
Prior to receivjng 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

subsequent INTERRUPT packet befere confirming the prior
INTERRUPT packet is consideredsanerror. In this case, the DTE
resets the Iqgical channel with~a cause indicating “DTE

Originated” an

The Packet L
Interrupt User

d the diagnosticy:Unauthorized Interrupt.”

hyer passes<an indication of the interrupt and the
Data to a\higher layer entity.

See also:

cedures (clause 8):

0 Reset pr

Figure 7 — Interrupt Transfer Schematic

At this time, the DTE ‘'may transmit a subs
packet across the BPTE/DXE interface.

See also:

g
and figure 19).

6.9\ Transit delay of DATA packets

Transit delay is an inherent characteristic
Permanent Virtual Circuit, common to th
transmission. Transit delay is the DATA {
expressed in terms of a mean value.

Sdection of transit delay on a per Virtual
indication to both the calling and called DTEs ¢

INTERRUPT CONFIRMATION pach

equent INTERRUPT

et format (12.3.3

of a Virtual Call or
e two directions of
acket transfer delay

Call basis and
f the value of the

transit delay applying to a given Virtual Call may be made by the

means of the Transit Delay Selection And Indica
See also:
O Optional User Facility for Transit De
Indication (13.27).

7 Proceduresfor flow control

The procedures covering flow control
described in this clause apply independq
channel used for a Virtual Call or Permanen

The flow control procedure can apply (

tion Facility.

lay Selection And

of DATA packets
ntly to each logical
t Virtual Circuit.

nly in the FLOW

O Interrupt confirmation (6.8.3);

O Timers to consider when receiving an INTERRUPT packet
(table 28).

6.8.3 Interrupt confirmation

A DTE confirms receipt of an INTERRUPT packet a®rs as
possible by transmitting across the DTE/DXE interface an
INTERRUPT CONFIRMATION packet. At this time, the logical
channel is in the DXE INTERRUPT READY state (j1).

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).

O ISO/IEC 2000 — All rights reserved

CONTROL READY state (d1). Therefore

, the flow control

procedure is abandoned as a result ofearing (Virtual Calls
only), reset, or restart procedure. Within state d1, there are four
states (two for each direction of flow control) that apply to the

flow control procedure. They are the DXE
(f1), DXE RECEIVE NOT READY (f2),

RECEIVE READY
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
control procedure.

applied to the flow

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

Virtual Circuit.
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7.1 Flow control

At the DTE/DXE interface of alogica channel, the transmission
of DATA packets is controlled separately for each direction and
is based on authorizations from the receiver. Figure8 shows
schematically the flow control procedures discussed here.

On aVirtua Call or Permanent Virtua 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

each direction of data transmission has a lowerdeiv 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 lowerndiow edge plus W (modulo
8, or 128 when extended, or 32 768 when super extended).

For modulo 8 and modulo 128 operation,

the standard default

window size W is 2 foeach direction of data transmission at the
DTE/DXE interface. For mdulo 32 768 operation, the standard
default window size W is 128 foeach direction of data

troncmicoian ot tha NTE/MVWIE ntarfann
o ST S STOT ottt o= o7 it act

DATA packets which may be in the network on the Virtual Call
or Permanent Mirtual Circuit.

See also:

O Timers tq consider when receiving a DATA packet (table
28).

7.1.1 Numberng of packets

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

The sequence numbering of DATA packets is performed modulo
8. The packet gequence numbers cycle through the entire range
from O throughl 7. The Extended Packet Sequence Numbering
Facility may be provided a the DTE/DXE interface. If the
Extended Packet Sequence Numbering Facility is selected, the
sequence numbgring of DATA packets is performed modulo 128
and the packet pequence numbers cycle through the entire range
from O through 127. The Super Extended Packet Sequence
Numbering Faglity may be provided at the DTE/DXE interface:
If the Super Extended Packet Sequence Numbering Facility is
selected, the sefluence numbering of DATA packets is pexformed
modulo 32 768 and the packet sequence numbers cycle through
the entire rangg O through 32 767. The module,(8;* 128, or 32
768, is the for both directions of data transmission and is
common to all Ipgical channelsin a Packet Layer entity.

Only DATA ppckets contain this sequience number, which is
called the packeat send sequence numberP(S).

The first DATA packet to be transmitted across the DTE/DXE
interface for a|given directionof data transmission, when the
logical channel |has just efitered the FLOW CONTROL READY
state (d1), has & P(S) egua to 0. Subsequent DATA packets are
numbered con i

See also:

In addition, other (nonstandard) defadlt w
available.

From the combination of the ,stamdard dg
nonstandard defaults, if any,ca‘window size
each direction of data transmisSi&or Virtual

ndow sizes may be

fault and the list of
shall be selected for
Calls, this choice

applies in common to all logical channels gt the DTE/DXE

interface. For Permanent Virtual Circuits, thi
separately for eachtogical channel. These se

5 choice is made
ections are agreed

to for a period of time with the DXHEn additign, negotiation of

the window size ornra per Virtual Call basisisal
Control Parameter Negotiation Facility has bee]

See also;

{J “Optional User Facility for Nonstanda
Sizes (13.10);

O Optional User Facility for Flow (

Negotiation (13.12).

7.1.3 Flow control principles

When the sequence number P(S) of the nej
transmitted by a DTE or DXE is within the

DXE is authorized to transmit this DATA pa
of the next DATA packet to be transmittg
window, the DTE or DXE shall not trans
across the DTE/DXE interface.

When the sequence number P(S) of the O
by a DTE or DXE is next in sequence and i
the DTE or DXE will accept this DATA p4
DATA packet containing a P(S) that is out o

owed if the Flow
h subscribed to.

d Default Window

Control Parameter

Xt DATA packet to be
indow, the DTE or
cket. When the P(S)
d is outside of the
nit a DATA packet

ATA packet received
s within the window,
cket. Receipt of a
sequence (i.e., there

is a duplicate or a gap in the P(S) nunpbering), outside the

window, or not equal to O for the first
entering the FLOW CONTROL READY staf
by the DTE or DXE as a procedure er

DATA packet after
e (d1) is considered
on. a DTE/DCE

ohvikonment—a-NDC
Y TTOrTT

0 Optiona User Facility for Extended and Super Extended
Packet Sequence Numbering (13.2).

7.1.2 Window description

At the DTE/DXE interface of alogical channel used for a Virtual
Call or Permanent Virtual Circuit and for each direction of data
transmission, awindow is defined as the (modulo) ordered set of
W consecutive packet send sequence numbers P(S) of the DATA
packets authorized to cross the interface.

The packet send sequence number of the first of the W packetsin

the window is referred to as the “lower window edge.” When a
Virtual Call or Permanent Virtual Circuit has just entered the ofined below) becomes the lower window edge.
FLOW CONTROL READY state (d1), the window related to

22

TcHG ot

inel with a cause

indicating “Local Procedure Error.” A DTE 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
use procedures (b) or (c) discussed in 11.3.

window, a DTE may

A number (modulo 8, or 128 when extended, or 32 768 when
super extended), referred to as a packet receive sequence number
P(R), conveys across the DTE/DXE interface information from
the receiver for the transmission of DATA packets. When
transmitted across the DTE/DXE interface, a valid P(R) (as

O ISO/IEC 2000 — A

In this way,

Il rights reserved
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PERMITTED TO BY W - THAT'S PACKETS 0 AND 1

ASSUME WINDOW SIZE W=2
A: LET ME SEND AS MANY SEQUENTIALLY NUMBERED DATA PACKETS AS I'M

I SO/IEC 8208 : 2000(E)

O
>
3

\ PACKETS

ol imimim

A

UPPER
WINDOW
EDGE

LOWER
WINDOW
EDGE

DATA PACKETS A
= DATA PACKETS
PS)=4 FROMATO B
P(S)=3 PS)=1 || P(s)=0
— UPPER B
HEE WINDOW
EDGE
o
LOWER
o =
[ b= WINDOW
EDGE

B: A, HERE'S SOME DATA FOR YOU. BY THE WAY, | HAVE RECEIVED ALL DATA PACKHTS UP
THROUGH 0 SO THE NEXT PACKET I'M EXPECTING TO RECEIVE FROM YOU IS PACKET 1

DATA PACKET
FROMB TO A

A: SO YOU GOT MY PACKET 0 AND EXPECT PACKET 1 NEXT. WELL, THAT'S
ALREADY.IN MY WINDOW (AND WAS SENT). I'LL MOVE MY WINDOW EDGES
SQ.THAT PACKET 1 IS AT THE LOWER EDGE AND PACKET 2 IS AT THE
UPPER EDGE. NOW | CAN SEND PACKET 2

P(S)=0

O ISO/IEC 2000 — All rights reserved

DATA PACKETS A
—
(o)==
- UPPER
P(S)=3 winoow | [ P2 | [ Pt |
EDGE » B
P(S)=2
- LOWER
PE)=1 WINDOW
EDGE

Figure 8 — Flow Control Schematic
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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 equd to
the P(S) of the next DATA packet to be transmitted by that DTE
or DXE. If thisis not the case, the DTE or DXE will consider the
receipt of this P(R) asa procedure error and will reset the Ioglcal
channel. A D :

Error.” A DTH
either case, th

WI|| |nd|cate the cause as “DTE Orlglnated " In
diagnostic will be “Invalid P(R).”

The P(R) retufned in any of the above-mentioned packets is less
than or equal |to the P(S) (modulo 8, or 128 when extended, or
modulo 32 76B when super 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 numbefed P(R) -1.

See also:

0 RECEIVE READY packet (7.1.5);

O RECEIVE NOT READY packet (7.1.6);

0 Reset prpcedures (clause 8);

O Receipt pf erroneous DATA packets (11.3);

O OptionallUser Facility for Packet Retransmission (13.4);

O Optional| User Facility for Extended and Super Extended

Packet Jequence Numbering (13.2).

7.1.4 Dédlivery| 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., P(Rxp +1) is a local updating of the window

across the P43
the returned P(
from the remotd
not constrained
network(s).

When the D-b
significance o
packet (i.e., P
received from
packet in whic

cket Layer interfate.a DTE/DCE environment,
R) does not signify that @-R(R) has been received
DTE. Furthermore,.the achievable throughput is
by the DTE-to-DTE round-trip delay across the

t is set tosINn a DATA packet having P(S) = p, the
the retixned P(R) corresponding to that DATA
R p 41) is an indication that a P(R) has been
the remote DTE for all data brts in the DATA

If the DTE is unwilling to use the D-bit procedure and receives a
DATA packet with the D-bit set to 1, then it shall reset the

logical channel with a cause indicating “DTE Originated” and the
diagnostic “D-bit Procedure Not Supported.”

The D-bit procedure is optional for networks to support. When
not supported by a network or part of the international network
crossed by the virtual call or permanent virtual circuit, the DTEs
should always set the D bit to 0 in DATA packets. Otherwise, the
logical channel will be reset by the network.

To achieve a greater degree of reliability, DTEs may use the D-
bit procedure to signify receipt of data by a higher layer entity.
Such use requires prior agreement between the two DTEs. When
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using this procedure, 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 last DATA packet of an M-bit sequence with the D-
bit set to 1, the Packet Layer shall not return the corresponding
P(R) until the data in this packet has been acknowledged by a
higher layer entity. (It is for further study whether the Packet
Layer need wait for acknowledgment by a higher layer entity of
the data in a DATA packet with its D-bit set to 1 when the packet
is not the last one in an M-bit sequence.) When this
acknowledgment is recelved the Packet Layer shall return this
ing for further DATA
packets) to avoid the possrblllty of deadigcks. A DATA, RR,
RNR, or REJECT (if subscribed to).'\packet may be used to
convey the P(R) (see note 2 to 7(1Bikewile, in a network
environment, the DCE is required to-send a P(R) to the DTE as

soon as possible after the P(R) isteceived from the remote DTE.

NOTES

1 When a P(R) for a DATA packet with the D-bit set
local updating of the window at the DTE/DCE interfg
for subsequent DATA packets with the D-bit set to 0.
also defer updatingthe 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 transmitt¢d to the DTE.

fo 1 is outstanding,
ce will be deferred
Bome networks may

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

3 If the DTE has sent DATA packets with the D-bift set to O, then the
DTE should not wait for local updating of the window before initiating a
resetting or clearing procedure.

See also:
O D-hit (6.3);
O M-bit sequence (6.4);

0 Reset procedures (clause 8);

O Clearing procedures (5.5).

7.1.5 RECEIVE READY (RR) packets
RECEIVE READY (RR) packets are used
DXE to indicate a readiness to receive th
within the window starting with P(R), where
the RR packet.

by both a DTE and
e W DATA packets
P(R) is indicated in

NOTE — The transmission of an RR packet Wlt

a particular P(R)
h of DATA packets

WhICh havealready been transmmed

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

7.1.6 RECEIVE NOT READY (RNR) packets

RECEIVE NOT READY (RNR) packets are used by both a DTE
and DXE to indicate a temporary inability to 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 logical channel, but
updates the window using the P(R) value of the RNR packet if
the P(R) is valid. The receive-not-ready situation indicated by the
transmission of an RNR packet is cleared by the transmission in
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the same direction of a RECEIVE READY or a REJECT (if
subscribed to) packet, or by theinitiation of areset procedure.

NOTES

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

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.

I SO/IEC 8208 : 2000(E)

The throughput class is expressed in bits per second. At a
DTE/DXE interface, the maximum User Data Field length is
specified for a Virtual Call or 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 iraes.

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 DXEaddition,
negotiation of the throughput classes on a per Virtual Call basis

See also:

O RECEINE NOT READY packet format (12.4.2 and
figure 21);

O RECEIVE READY packet (7.1.5);
0 Reset prpcedures (clause 8).

7.2 Throughput characteristics and throughput classes

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

The optima copditions to maximize the steady state throughput
include the foli/vi ng:

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

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

b) the windpw sizes at theocal and remote iategb do not
constrain the throughput;

c) the traffic charactéristics of other logical channels at the
the

local afd remete interfaces do not constrain

d) the recelu
that throughput class is not attainable;

e) the transmitting DTE sends only DATA packets that have

the maximum User Data Field length; and
f) the D bitis not set to 1.

The Extended Packet Sequence Numbering and Super Extended
Packet Sequence Numbering (see 13.2), Nonstandard Default
Packet Sizes (see 13.9), Nonstandard Default Window Sizes (see

13.10) and/or the Flow 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 Circuits having high transit delay.
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1s allowed if one of the Throughput Class Negptiation facilities
has been subscribed to.

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

See also:
0 D-bit (6.3 and A1.4);
O Procedures for'flow control (clause 7J;

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

O <Optional User Facilities for Throughppit Class Negotiation
(13.13).

8  Proceduresfor reset

The reset procedures described in this clauge apply independently
to each logical channel existing at the DTE/IDXE interface.

The reset procedure is used to reinitialige a Virtual Call or
Permanent Virtual Circuit. When a Virtual| Call or Permanent
Virtual Circuit at the DTE/DXE interface hag just been reset, the
following actions relative to the logical chanfel are taken.

a) With respect to DATA packets:

0 those that have been transmitted are removed from
the window,

O those that have not been {ransmitted but are
contained in an M-bit sequence for which some
DATA packets were transmittgd are flushed from
the queue of DATA packets awaiting transmission,
and

O those that have been receivefl but which do not

i i =hi juence 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
constitute an entire M-bit sequence).

b) The lower window edge foreach direction of data
transmission is set to 0 and subsequently transmitted
DATA packets are numbered starting from O.

c) Any receive-not-readyandition that had existed prior to
the reset is considered not to exist any longer.

d) Any outstanding INTERRUPT packet remains
unconfirmed.
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e) All timer and retransmission parameters relating to data
and interrupt transfer are set back to their initial value
(theseinclude T24, T25, T26, T27, R25, and R27).

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

Figure 9 gives a schematic view of the reset procedure.

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

and DXE RESET INDICATION (d3) states, as shown in figure
36. A Virtual Call logical channd is in state d1 when it enters
state p4. A Permanent Virtual Circuit logical channel is
continuously in state d1 except during a reset or restart
procedure.

Table 34 specifies the action taken by the DTE on the receipt of
packets from the DXE as applied to the reset procedure.

See aso:
0 M-bit sequences (6.4 and figure 10);

procedure is [initisted, RESET REQUEST and RESET FIOW contror window (7.1.2),
INDICATIQN packets are left unconfirmed. There are three Timer parameters (table 26);
states within p4 that apply to the reset procedure. They are the
FLOW CONTROL READY (d1), DTE RESET REQUEST (d2), O Retransmission parameters (table27).
DTEINITIATED RESET
DTE ‘A’ RESETS THE LOGICAL CHANNEL
BY SENDING A RESET REQUEST
RESET RESET
REQUEST : : INDICATION
A -+ -——— » B
| 1
1 1
DTE ‘B’ ACKNOWLEDGES|THE RESET
WITH A RESET CONFIRMATION
RESET RESET
CONFIRMATION : : CONFIRMATION
A |- : rglf B
| |
1 1
NETWORK INITIATED RESET
RESET RESET
INDICATION : : INDICATION
AN ' ' » B
| |
1 1
DTE ‘A’ ACKNOWHEBGESTFHERESETF BH=—BACKNOWHEBGES' THE RESET

WITH A RESET CONFIRMATION

RESET
CONFIRMATION !

WITH A RESET CONFIRMATION

RESET
! CONFIRMATION

* |n anetwork environment, the RESET CONFIRMATION packet received by DTE 'A’
need not be aresult of the RESET CONFIRMATION packet sent by DTE 'B’.

Figure 9 — Reset Schematic
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8.1 Originating areset request

A DTE indicates a reset request at any time by transmitting
across the DTE/DXE interface a RESET REQUEST packet
specifying the logical channel and by starting the Reset Request
Response Timer (T22). The logical channel is then in the DTE
RESET REQUEST dtate (d2). In this state, the DTE discards
DATA,

Ooccur.

I SO/IEC 8208 : 2000(E)

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

See also:
0 RESET INDICATION packet format (12.5.1 and figure

INTERRUPT, INTERRUPT CONFIRMATION, 22);
RECEIVE READY, RECEIVE NOT READY, and REJECT . .
packets for the logical channel. Therefore, higher layer entities M Resatting cause (12.5.1);
must be able to cope with the various possible situations that may 0 Reset collision (8.3);
H—Reset-confirmation{8:4);
The failure to r¢ceive a RESET CONFIRMATION packet before ) ) )
O Timers to consider when réceiving a RESET

the expiration gf T22 after transmission of a RESET REQUEST
packet is considered an error. The reset procedure is retried up to
a maximum number of times R22. After this, for a Virtual Call
logical channell, the Packet Layer clears the call with a cause
indicating “DTE Originated” and the diagnostic “Timer Expired

Or Retransmigsion Count Surpassed For Reset Request.” For a REQUEST packet (as described in 8.1) and

Permanent Virtual Circuit logical channel, the éket Layer
notifies the agpropriate entity; the logical channel then remains
in the DTE RHSET REQUEST state (d2).

Seedlso:
0 RESET REQUEST packet format (12.5.1 and figure 22);

Reset R¢quest Response Timer (T22) (table 26);

Reset R¢quest Retransmission Count (R22) (table 27);

Clearing procedures (5.5);

Receivig areset indication (8.2);

O O o o o

Reset cdllision (8.3);
0 Reset cgnfirmation (8.4).

8.2 Receiving areset indication

Upon receivind a RESET INDICATION packet, the indicated
logical channel|is in the DXE RESET INDICATION state (d3).
In this state, a PTE considers subsequent\receipt of any DATA,

INTERRUPT, | INTERRUPT CONFIRMATION, RECEIVE
READY, RECEIVE NOT READY, Jor REJECT packets as an
error. It discalds any such acket and transmits a RESET

REQUEST pafket with a €ause indicating “DTE Originated” and
the diagnostic|“Packet Type Invalid For State d3.”

DICATION packet specifies the reason for the

and an indication a—tess
passed to a higher layer entity.

resetting. The [reSetting cause code, as well as the diagnostic code
9 J otting nrocedure has , ace ic 9 Effects of clear, reset, and restant procedures
on thetransfer of packets

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.

In a DTE/DCE environment, if a momentary failure occurs
within the network, then a RESET INDICATION packet with the
cause “Network Congestion” will beeceived 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.”
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INDICATION packet (table 28).

8.3 Reset collision

Reset collison occurs when' la DTE trangmits a RESET
then receives a
RESET INDICATION packet (as described in B.2) for the same
logical channel. In this'case, a DTE does not trgnsmit nor expect
to receive a RESET(CONFIRMATION packet gnd considers that
the resetting is compl eted.

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

8.4 {Reset confirmation

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

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

When the resetting procedure is completed, the |ogical channd is
in the FLOW CONTROL READY state (d1).

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

See also:

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

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 loca
interface will either be delivered to the remote DTE before the
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.
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When aDTE initiates aclear (Virtual Calls only), reset, or restart b)
procedure on its loca interface, al DATA and INTERRUPT
packets which were generated by the remote DTE (or the
network) before the corresponding indication is transmitted to the
remote DTE will either be delivered to the initiating DTE before 9

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

NOTE — The

2000(E)

maximum number of DATA packets which may be

discarded is a function of network end-to-end delay and throughput

characteristics an

For Virtual Calls and Permanent V|rtuaJ C| rcuits on wh|ch aII DATA

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

for any DATA or INTERRUPT packet received from the
remote DTE on a Permanent Virtual Circuit, reset the
Permanent Virtual Circuit with the cause
Order;” and

for a RESET REQUEST packet received from the remote
DTE on a Permanent Virtual Circuit, confirm the reset
procedure to the remote DTE by either a RESET
CONFIRMATION or RESET INDICATION packet.

“Out Of

When the out-of-order condition is recovered, the DTE should
|n|t|ate the restart procedure For each Permanent Virtual Circuit

DTE will receive a

packets are transferre e
DATA packets which may be discarded in one dlrect|on of transrmsson RESET INDICATION packet.
isnot larger than the window size of the direction of transmission.
See dso:
10 Effects¢f Layers1and 2 on the Packet Layer 0 Clearing procedures (5.5);
Changes of ¢perational states of Layers 1 and/or 2 of the )
DTE/DXE intdrface do not implicitly change the state of any 0 Reset procedures (clause ),
logical channgl in a Packet Layer entity. Such changes, when 0 Regart procedures (clause 4).
they occur, ar¢ explicitly indicated at the Packet Layer by the use
of restart,cleay (Virtual Calls only), or reset procedures, as 11 Error handling
appropriate.
pprop An error as defined at the Packet Layer can|be classified as
An out-of-ordgr condition on Layers 1 and/or 2 is defined as a follows:
condition in which: . .
a) syntactical errors — receipt of a ppcket that does not
a) frames Eannot be transmitted or cannotdmeived across conform to the format specifications pf the Packet Layer;
the DTE/DXE interface because dfreormal conditions examples of syntactical errors are:
caused| for instance, by a line fault between the DTE and . _ ) .
DXE: 0 O receipt of any packet with ap invalid Protocol
Identifier (modulo 32 768 operation only),
b) the DTE has received or transmitted a Data Link Layer ) ) ) )
DISC cbmmand. O receipt of any packet with an invplid General Format
Identifier,
NOTE — Short |ayer 1 outages (e.g., momentary loss of carrier).are not ) ) ) ]
considered an outtof-order condition and the Data Link Layer and Packet O receipt of any packet with an [unassigned Logical
Layer are not infgrmed. Channel Identifier (this includeg any packets, other
When th kilink d . d of-ord diti than Restart, Registration, gnd DIAGNOSTIC
vyvhen the mullilink procedure 1S Used, an outot-order condition packets, that are received with[ a Logical Channel
is considered [as having occurred when it is present at the same Identifier of 0)
time for every|single link procedure of the DTE/DXE interface, ’
when the mult|link resetting procedure-is performed, or upon loss O receipt of any packet with an ihvalid Packet Type
of multilink frane(s). Identifier, and
In terms of thg OSI connection-mode Data Link Service, an out- O receipt of a DATA packet with data that exceeds the
of-order condifion is considered to have occurred when the Data maximum User Data Field length permitted on that
Link connectidn is released: logical channel;
When such gn out-of-order condition is detected, the DTE b) logical errors — receipt of a packet that is not an
considersthosg logical’ channels used for Virtual Calls to have acceptableriput to the current state of the logical channel
been cleared apd\those used for Permanent Virtual Circuits to or whose value of P(R) or P(S) is invalid; examples of
have been reset. logical errors are:
In a DTE/DCE environment, the DCE will transmit to the remote O receipt of a CONFIRMATION packet (CLEAR,
end: RESET, RESTART, or REGISTRATION) when the
a) for each Permanent Virtual Circuit, a RESET corresponding REQUEST packet has not been sent
INDICATION packet with the cause “Out Of Order;” out,
and O receipt of a seand interrupt packet before an
b) for each existing Virtual Call, a CLEAR INDICATION INTERRUPT CONFIRMATION packet has been
packet with the cause “Out Of Order.” sent,
During the out-of-order condition, the DCE will: O receipt of any packet whose value of P(R) is not

a) for any

incoming Virtual Call, clear the call with the

cause “Out Of Order;”
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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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O receipt of a DATA packet whose vaue 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:

O nonreceipt of an appropriate mnse packet (e.g., a
RESTART CONFIRMATION) after transmission of
a RESTART REQUEST packet and before

expiration of timer T20,

noneceipt of an appropriate se packet (e.qg., a
CALL CONNECTED) after transmission of a CALL
REQUEST packet and before expiration of timer
T2},

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

nofreceipt of an appropriate manse packet (e.g., a
CLEAR CONFIRMATION) after transmission of a
CLEAR REQUEST packet and before expiration of
timer T23,

nofreceipt of an appropriate mEnse packet (e.g.,
an| INTERRUPT CONFIRMATION) after
trapsmission of an INTERRUPT packet and before
expiration of timer T26, and

nofreceipt of an appropriate mEnse packet (e.g., &
REGISTRATION CONFIRMATION) after
trapnsmission of a REGISTRATION REQUEST
pa¢ket and before expiration of timer T28.

The above ligt of examples is not meant to ecover all error
conditions. Taples 31 through 36 summarize thie actions a DTE
follows upon detection of a syntactical or logical error. Tables 26
and 27 summarize the actions a DTE follows upon detection of a
transmission grror.

11.1 The DIAGNOSTIC packet

The DIAGNOSTIC packet is applicable in both DTE/DCE and
DTE/DTE envifonments. However,” in the former, only a DCE
may transmit| a DIAGNOSTIC packet. In a DTE/DTE
environment, a PTE may, fransmit a DIAGNOSTIC packet only if
it can suppress|ts generation when connected to a network.

The DIAGNOS$TIC packet is used to indicate error conditions
under circumsta e : eA—(-e-;
reset, clear, and restart with cause and diagnostic) are
inappropriate (see tables 31 and 32). The DIAGNOSTIC packet
supplies information on error situations which are considered
unrecoverable at the Packet Layer. Upoaceipt 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:

O DIAGNOSTIC packet format (12.7 and figure 26);
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Diagnostic codes (tables 24 and 25);
Reset procedures (clause 8);

0
a
O Clearing procedures (5.5);
a

Restart procedures (clause 4).

11.2 Nonreceipt of window-rotation information

The procedures described in this subclause may optionally be
implemented by a DTE to recover from necgipt of whdow-
rotation information (i.e., noeceipt of a P(R) to rotate the
yindow ansmission of DATA packets). It is strongly
recommended that a higher layer protocohpe used to effect such
recovery rather than these procedures,

Nonreceipt of widow-rotation information, from the viewpoint
of the DTE transmitting the DAFA(packets, ¢an occur because of
situations such as:

a) loss of transmitted, DATA packety, up to an entire
window's worth{of, DATA packets (in [the event that such
a loss occurs, M the transmitting DTE will not receive

packets that.rotate the window);

b) loss of«a packet containing a P(R) that rotates the window
(packets used for conveying a P(R) are the RR, RNR,

DATA, and REJECT (if subscribed to) packets);

less than a full window's worth of DATA packets with the

D-bit set to 0 was transmitted (the [DXE, under normal
circumstances, is only required to effect window 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-Ipit set to O because

of a temporary lack of resources or other reasons.

Failure to receive widow-rotation informatior], depending on the
reason, can lead to a condition in which th¢ transmitting DTE is
“flow-control inhibited” at the Packet Layer] If the window has
closed, then the transmitting DTE may ndt transmit any more
DATA packets because of the flow-control [mechanisms defined
in 7.1. The DTE remains flow-control |inhibited until its
transmission window is rotated and it is| not explicitly flow
controlled by an RNR packet. Of particular goncern are items (a)
and (b) above, since the DTE can remain flow-control inhibited
indefinitely. This condition is referred t¢ as “flow-control
lockout.”

€e also:
O Window description (7.1.2);
O Flow control principles (7.1.3).

11.2.1 Optional proceduresat the transmitting DTE

To effect recovery from noaceipt of wnhdow-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 tmelavi, 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 canceled. If a P(R) that
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rotates the window is not received before expiration of T25, then

the transmitting
a)
b)

DTE should:

reset the logical channel; or

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

consider
sequence)
reset the

When resetting
DTE indicates

(except if it is operating with one of the alternative
ks described in item (b) or (c) of 11.3) and a DCE will
receipt of a DATA packet with a P(S) that is out of
or outside the window as a procedure error and will
ogical channel.

the logica channel as in (a) or (b) above, the
the cause as “DTE Originated” with the diagnostic

“Timer Expiredd Or Retransmission Count Surpassed For DATA

Packet Transn

NOTE 3 —AQ
rotate the windg
transmitting DTH
and (d) of 11.2).
with caution.

See also:
O Windo
U DataP
O Resetq

11.2.2 Option

To decrease
packet, the D
subscribed to
of the Windo
channel is in
time units ha
rotation indical
sent. The pac
of the DTE tha
more DATA
otherwise, an

hission.”

CE or DTE receiving DATA packetsis not obligated to

in such a timely fashion so as to prevent the
s T25 timer from expiring (for example, see items (c)
Therefore, the procedure outlined above should be used

Rotation Timer (T25) (table 26);
hcket Retransmission Count (R25) (table, 27);
rocedures (clause 8).

Al procedures at thereceiving DTE

he probability of a lost window~retation indication
[E may send a RR, RNR, DATA, or REJECT (if
packet every T24 time wnits (i.e., at the expiration
(v Status Transmissjon~Timer) while the logical
he FLOW CONTROL/READY state (d1). If T24

E elapsed since the/last transmission of a window-
ion packet, then 'either an RR or an RNR packet is
et that is_sent should reflect the current condition
t transmits_it. Thus, if the DTE is unable to accept
packets,, then an RNR packet is transmitted;
RR packet is transmitted. These packets contain a

P(R) correspo

hding to the mosicently-received correct DATA

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 aonconsecutive P(S) value
(i.e., P(S)# last P(S) + 1, modulo 8, or modulo 128 when
extended, or modulo 32 768 when super 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.

a)

b)

<)

gr recovering from the

ignore the erroneous DATA packet and reset the logical

channel with a cause indicating “D
one of the following diagn@stics as af

O Invalid P(S),
0 Packet Too’long, or
O NonoctenAligned Data Field;

ignore, the’ erroneous DATA pack
REJECT packet with a P(R) equal to
thé next in-sequence DATA packet.

This alternative may be used only if
reached on the use of the Packet R
with the interfacing DXE Furthermorg
environment, packet retransmission by g

I'E Originated” and
propriate:

et and transmit a
the P(S) expected in

agreement has been
ptransmission Facility
L in a DTE/DCE
DCE as a result

of receiving a REJECT packet only carries local

significance. That is, a DCE will respon
packet by retransmitting the requestg
across the local interface (a DCE dos
REJECT packet to the remote DTE).

ignore the erroneous DATA packet
DATA packets until the correct DATA
This procedure depends on the sour
all DATA packets still in the window
has expired up to a maximum of H
(After this, the source DTE shoul
channel with a cause indicating “DTE
diagnostic “Timer Expired Or Ret
Surpassed For DATA Packet Transm

In a DTE/DCE environment, the DC
logical channel if it receives a duplica
This alternative requires that both O

d to the REJECT
d DATA packet
S not transmit a

and all subsequent
packet is received.
e DTE retransmitting
after its timer T25
R25 retransmissions.
I reset the logical
Originated” and the
ansmission Count
ission.”)

E will reset the

te DATA packet.

TEs have agreed to

packet. This P(R) then becomes the lower window edge at the
transmitting DTE.

The above procedure does not preclude the use of additional The standard mode of recovery requires that the logical channel
be reset.

algorithms for

rotation of the window. This procedure merely

this—method—for IELUVb‘IiIIg ITOTTI
packets.

attempts to ensure that once a decision is made to rotate the gge glso:
window, the transmission of that decision will be effected even if

the original pa

cket 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:

0 Window Status Transmission Timer (T24) (table 26).
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I I

Reset procedures (clause 8);

erroneous DATA

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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O Flow control principles (7.1.3).

12 Packet formats
The information contained in this clause includes:

a) generd packet-format information (12.1);

b) formats of the call setup and call clearing packets (12.2);
c¢) formatsof the DATA and interrupt packets (12.3);

d) formats of the flow control packets (12.4);

I SO/IEC 8208 : 2000(E)

Bits
Octets 8 7 6 5 4 3 2 1
1 General Format Identifier
2 Logical Channel Identifier
3 Packet Type Identifier

Additional Fields Depending

e) formats pftheresetpacketst12-5);

f)  formats pf the restart packets (12.6);

the DIAGNOSTIC packet (12.7);
the REJECT packet (12.8); and
i)  formats pf the registration packets (12.9).

12.1 Gener

For modulo 8 and 128 operation, a packet aways consists of at
least three octefs. These three octets contain the Genera Format
Identifier Field) the Logica Channel Identifier Field, and the
Packet Type Identifier Field. For modulo 32 768 operation, a
packet always cpnsists of at least four octets. These octets contain
the Protocol Id¢ntifier Field, the General Format Identifier Field,
the Logica Channel ldentifier Field, and the Packet Type
Identifier Field| Depending on the particular packet type, other
fields may alsg be defined. Figure 10 shows the generalized
packet format.

g) format
h) format

The possible etension of packet formats by the addition of new.
fieldsisfor further study.

NOTE —Any dch field:

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

b)  would bgtransmitted to a DTE only When'either the interfacing
DXE ha$ been informed that the receiving DTE is able to
interpret fthis field and act upor it,-or when the receiving DTE
can ignofe the field without,adversely affecting the operation of

XE interface (ineluding charging); and

¢) would ngt contain any information pertaining to an optional user
facility t¢ which_the*BTE has not subscribed, unless the DTE
can ignofe the facility without adversely affecting the operation
of the DT[E/BXE-interface (including charging).

Bits of an oct T4 =

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, or
first four octets for modulo 32 768 operation, contain an integral

number of octets. Receipt of a packet witm@noctet-aligned

field is considered an error. If the Data Link Layer does not
provide error recovery for nonoctet-aligned packets, then
appropriate error procedures for format errors, depending on the

packet type, should be invoked at the Packet Layer.

Each packet to be transferred across the DTE/DXE interface is
contained within the Data Link Layer Information Field that will
delimit its length. Exactly one packet is contained in the

O ISO/IEC 2000 — All rights reserved

on Packet Type

(Modulo 8 and modulo 128)

Bits
Octets 8 7 6 5 4 3 2 1
1 Protocol Identifier
2 General Format Identifier
3 Logica Channel Identifigr
4 Packet Type Identifier

Additional Fields Depending
on Packet Type

(Modulo 32 768)

Figure 10 — General Packet Fgrmat

Information Field. In terms of the OS| Data Link Service, each
packet is transferred as the user data parameter| of a single Data
Link Service data unit.

12.1.1 Protocol Identifier field

For modulo 8 and modulo 128 operation, the Hrotocol Identifier
Field is not present in any packet type. For|modulo 32 768
operation, the Protocol Identifier Field is conthined in the first
octet of each packet and is coded 00110000.

NOTE [ ITU-T Rec. X.263 | ISO/IEC TR 9577 defines an Initial
Protocol Identifier (IPl) which overlays the first octet of each X.25
packet. For modulo 8 and modulo 128 operation, the IPI overlays the first
octet of each packet in which bit positions 8, 7, 6, and 5 contain the
General Format Identifier and bit positions 4, 3, 2, and 1 contain a
portion of the Logical Channel Identifier if present, or zeros. For modulo
32 768 operation, the IPI overlays the first octet of each packet, which is
the Protocol Identifier.

12.1.2 General Format Identifier field

The Genera Format Identifier Field is a four-bit, binary-coded
field which is provided to indicate the general format of the rest
of the header. For modulo 8 and modulo 128 operation, the
General Format Identifier Field is contained in the first octet of
each packet. For modulo 32 768 operation, the General Format
Identifier Field is contained in the second octet of each packet.
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The General Format Identifier Field is located in bit positions 8,
7, 6, and 5, where bit 5 is the low-order bit (see table 3).

Bits 6 and 5 are encoded for four possible indications. Three of
the codes are used to distinguish packets using modulo 8
sequence numbering from packets using modulo 128 sequence
numbering and from packets using modulo 32 768 sequence
numbering. The fourth code is used in conjunction with the
Protocol Identifier Field to indicate an extension to an extended
family of General Format Identifier codes and extended formats
which are a subject for further study.

Bit 8 of the General Format Identifier is used for the A-bit in call
setup and call clearing packets, or as the Qualifier bit (Q-bit) in
DATA packets. Itisset to O in all other packets.

NOTES

1 The DTE must encode the General Format Identifier consistent with
whether or not it has subscribed to the Extended Packet Sequence
Numbering Facility or the Super Extended Packet Sequence Numbering
Facility.

2 Itisenvisioned that the reserved General Format Identifier codes could
be used to identify alternative packet formats, provided that the Protocol

Bit 7 of the Gerera—Format—tdentifrer—s—tsed—for—the—deHvery
confirmation prpcedure in DATA packets and call setup packets.
Itissetto Oin gl other packets.

Table 3 O General Format Identifier

Identifier Figld isthe first octet of any-si ich-alternate ket format.
Seedso:

O Optiona User Fecility for Exténded and Super Extended
Packet Sequence Numbering-Facility (13.2).

BITS
8 7 6| 5
Sefjuence numbering scheme Call Setup and DATA packefs (Note 1) X X 0] 1
ma@dulo 8 Call Clearing packets (Note 1) X 0 0 1
Flow Control, Interfript, REJECT, Reset, Restart, | 0 0 O 1
Registration and BIAGNOSTIC packets
Sefjuence numbering scheme Call Setup and DATA packets (Note 1) X X 0

ma@dulo 128

Call Clearing packets (Note 1)

Flow Control, Interrupt, REJECT, Reset, Restart, | 0 0 1| O
Registration and DIAGNOSTIC packets

Sefjuence numbering scheme Call Setup and DATA packets (Note 1) X X 1] 1

ma@dulo 32 768 Call Clearing packets (Note 1) X 0 1] 1
Flow Control, Interrupt, REJECT, Reset, Restart, | 0 0 1| 1
Registration and DIAGNOSTIC packets

Reserved format (Note 2) * * 0] O

* Undefined.

NQTES

1 A bitwhich is indicated as “X” may be set to either “0” or “1”, as discussed in subsequent clauses.

2 WAhen the General Format ldentifier Eield is contained in the first octet of a In:ml(nf’ this value is regerved for other

Identifier extension.

applications. When the first octet of a packet is the Protocol Identifier Field, then this value is reserved for General Format
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12.1.3 Logical Channel Identifier field
The Logical Channel Identifier Field® appearsin every packet.

For modulo 8 and modulo 128 operation, the Logica Channel
Identifier Field appears in every packet in bit positions 4, 3, 2,
and 1 of thefirst octet and in al bit positions of the second octet.
The field is binary-coded using bit positions 4 through 1 of the
first octet followed by bit positions 8 through 1 of the second
octet. Bit 1 of the second octet is the low-order bit.

For modulo 32 768 operation, the Logical Channel Identifier
Field appears in every packet in bit postlons4 3,2,and1 of the
second octet anfiin @ p g

The field is birfary-coded using bit positions 4 through 1 of the
second octet fglowed by bit positions 8 through 1 of the third

I SO/IEC 8208 : 2000(E)

format where the A-bit is set to 0 can accommodate addresses
conforming to the formats described in Recommendations X.121
and X.301 whose length (including possible prefixes and/or
escape codes) is not greater than 15 digits. The format where the
A-bit is set to 1 can be used to accommodate addresses
conforming to the formats described in Recommendations X.121
and X.301 (regardless of length) and can be used to carry an
aternative address in the called DTE Address Field of CALL
REQUEST and CLEAR REQUEST packets (see 13.28 for more
details on aternative addressing). The address format where the
A-bit i is set to 1 contains, in addltlon to the address itself, fields
2 Numbering Plan

octet. Bit 1 of t

For each logics
DTE/DCE envi

In Restart, DIA|
coded with al 7

12.1.4 Packet

e third octet is the low-order bit.

| channel, this number has local significancein a
onment.

GNOSTIC, and Registration packets, this field is
eros.

Type Identifier field

Each packet shall be identified according to table 4. For modulo

8 and modulo
contained in th
operation, the

octet of each pg

12.2 Call set
The following
Virtua Call:
a CALLH
b) CALLA
c) CLEAR
and

d) CLEAR

Each of these
described in 12

The packet and
12.2.2.

See also:

O Procedu
(clause §

128 operation, the Packet Type Identifier is
b third octet of each packet. For modulo 32 768
Packet Type Identifier is contained in the fourth
Cket.

up and call clearing packets
packets are used for setting up and clearing a

EQUEST and INCOMING CALL (12.2.3);
CCEPTED and CALL CONNECTED (12,2.4);
REQUEST and CLEAR INDICATION (12.2.5);

CONFIRMATION (12.2.6).

packets includes an-Address Block which is
2.1.

Facility Field length restrictions are described in

es/for/ setting up and clearing Virtual Calls
).

Identlflcatlon (NPI). This format is known
address format” (see 13.29 for the TOAINP
optional user facility).

NOTE 1 —An aternative address is'one that does
formats specified in Recommendations X.121 and X.3

The A-bit = 0 Address Block format is supp
and DTEs. The A-bitr="1 Address Blo
supported by some-networks and by some [

If the DTE has)not subscribed to the
Subscription Facility, the DTE and DXE shg
= 0 Address Block format when transm|
clearing.packets across the DTE/DXE interf
if thecalling DTE address is too long for the A
Bleck+format, the DCE will include no calling
the'call setup or clearing packet.

If the DTE has subscribed to the TOA/NPI 4
Facility, the DTE and DXE shall only use th
Block format when transmitting call setup
across the DTE/DXE interfacévhen the addre
one DTE in a call setup or clearing packet is nd
address format used by the remote DTE, the ng
the A bit = 1 Address Block format converts f
format to the other.

as the “TOA/NPI
address subscription

not conform to the
01.

brted by all networks
ck format may be
DTES.

TOA/NPI Address
Il only use the A bit
tting call setup or
doethis situation,

bit = 0 Address
DTE address in

\ddress Subscription
e A bit = 1 Address
and clearing packets
s format used by

t the same as the
fwork supporting

rom one address

NOTE 2 —The use of the A bit also controls the fojmat of addressesin

facilities (see 13.25.2.2 and 13.25.2.3).

12.2.1.1 Format of the Address Block when {

Figure 11 illustrates the format of the Addre
bit is set to 0.

he A-bit =0
5s Block when the A-

12.2.1 Address block description

Call setup and call clearing packets contain an Address Block.
This Address Block has two possible formats as determined by
the value of the A-bit in the General Format Identifier. The

3 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 isin bit positions 4, 3, 2, and 1 of the octet containing the General
Format Identifier. The Logical Channel Number Field is in al bit
positions of the following octet. Both subfields are binary-coded, where
bit 1 is the low-order bit. This aternative terminology is not used within
this International Standard.

O ISO/IEC 2000 — All rights reserved

Bits

8 7 6 5 4 3 2 1

Calling DTE Address Length Called DTE Address Length
I Called DTE Address (see Note) I
| |
| 1
| |
| |
I I
| Calling DTE Address (see Note) |
|
|
I 0 0 0 0
L

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 11 — Format of the Address Block
when the A-bit=0
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Table 4 (1 of 2) — Packet Type Identifier

PACKET TYPE BITS:
(Note 1)
FROM DTE TO DXE FROM DXE TO DTE 8 7 6 5 4 3 2 1
Call Setup and Call Clearing
CALL REQUEST INCOMING CALL 0 00 0 1 0 1 1
CALL ACCEPTED CALL CONNECTED 0 00 0 1 1 1 1
CLEAR REQUEST CLEARTNDICATION 0 0 0 I O.|0 1 1
CLEAR CONFIRMATION CLEAR CONFIRMATION 0 0 0 1~0 1 1 1
Data and Interrupt
DATA DATA X X X
INTERRUPT INTERRUPT 0\0 0 0
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 0”0 0 0 |1
Flow control and reset
RECEIVE READY RECEIVE READY
modulp 8 modulo 8 X X X 0 0
modul ¢ 1282 modulo 1282 0 0 0 O 0
modul 32 768° modulo 32 768% 0 0 0 O 0
RECEIVE NOT READY RECEIVE NOT-READY
modulp 8 modul ;8 X X X 0 O 0
modul ¢ 1282 modulo 1282 0 0 O 0 0
modul 32 768° modulo 32 768° 0 000 0|1 0 1
REJECT REJECT*
modulp 8 modulo 8 X X X 0 1 |0 0 1
modul ¢ 1282 modulo 1282 0 00 0 1100 0 1
modul 32 768° modulo 32 768 0 00 0 110 0 1
RESET REQUEST RESET INDICATION 0 00 1 110 1 1
RESET GONFIRMATION RESET CONFIRMATION 0 00 1 1|1 1 1
Restart
RESTA ST RESFARTHNBIECATON +—4+—+—+—4
RESTART CONFIRMATION RESTART CONFIRMATION 11 1 1 1 1
Diagnostic
DIAGNOSTIC® DIAGNOSTIC® 11 1 1 0 0 0 1
Registration’

REGISTRATION REQUEST
REGISTRATION CONFIRMATION?®

REGISTRATION REQUEST®
REGISTRATION CONFIRMATION
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Table 4 (2 of 2) — Packet Type Identifier

NOTES

connected

6 In a DT|
environme|
connected
7 Registrg

8 A DCH
REGISTRA
REGISTRA
includes th
9 ADTE
to transmift]
optional O

10 Modulg

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 (see 13.2).

3 A DTE may transmit a REJECT packet only if the optional Packet Retransmission Facility has been subscribed to footrasfsmissi
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
environment. On the other hand, a DTE must be able to process a received REJECT packet in a DTE/DTE environment orbnifeihietagr
use the optional Packet Retransmission Facility includes retransmission of DATA packets by the DTE.

5 A DTE may transmit a DIAGNOSTIC packet only in a DTE/DTE environment and only if it can be set to suppress its generatlon when

» DTE/DCE

10 a nNetwork.

to a network.

F/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented by the\ne
ht, a DTE may receive a DIAGNOSTIC packet from a DTE only if the transmitting DTE can be set t6 suppr|

tion packets are used only if the optional On-line Facility Registration Facility has been subscribed’to (see 1
will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE nged|not be able
TION REQUEST packet in a DTE/DCE environment. On the other hand, a DIE ‘must be able t
TION REQUEST packet in a DTE/DTE environment only if the agreement to use the eptional On-line Facili

e DTE responding to registration-procedure initiation.

hust not transmit a REGISTRATION CONFIRMATION packet in a DTE/DCE envirohment. On the other han
a REGISTRATION CONFIRMATION packet in response to a REGISTRATION'REQUEST packet only if thg
h-line Facility Registration Facility includes the DTE responding to registrationsprocedure initiation.

32 768 numbering is used only with the Super Extended Packet Sequefce Numbering Facility (see 13.2).

work. In a DFTE/DTE
Pss its generdtion when

).

to process & received
b process a|received
y Registration Facility

, a DTE must be able
agreement t¢ use the

12.2.1.1.1 Ca
These fields ar

ling and Called DTE addresslength fields
p each four bits long and consist of field length

indicators for the Calling and Called DTE Address fields. Bits 8,

7,6, and 5 indi
in semi-octets.

Cate the length of the Calling DTE Address Field
Bits 4, 3, 2, and 1 indicate the length of the Called

DTE Address Hield in semi-octets. Each address-length indicator
is binary-coded, where hit 5 or 1 is the low-order "hit’ of the

indicator.

12.2.1.1.2 Cal
The octets foll

ling and Called DTE addressfields
bwing the Address Length Fields consist of the

Cadled DTE Address Field when present;“then the Calling DTE

Address Field

hen present.

Each digit of ar) address is coded\in a semi-octet in binary-coded
decimal with it 5 or 1 belng the low order bit of the digit.

Starting from

the high-Order digit, an address is coded in

consecutive octets, with-two digits per octet. In each octet, the
higher-order diTit iscoded in bits 8, 7, 6, and 5.

When present,

heCalling DTE Address Field starts on the first

2.When the Called DTE Address Length Field o
packet is set to zero, and the Alternative Addr
Facility is subscribed to (see 13.28.2), the called
by an alternative address carried in the Called Ad
(see 13.28.3). In this case, it is still valid to carry
in the CALL REQUEST packet.

12.2.1.2 Format of the Address Block when {
Figure 12 illustrates the format of the Address B
bitissetto 1.
Bits
8 7 6 5 4 3

the CALL REQUEST
pss Usage Subscription
DTE must be identified
dress Extension Facility
a calling DTE address

he A-bit =1
|ock when the A-

Called DTE Address Length

Calling DTE Address Length

! Called DTE Address (see Note)

semi-octet following the end of the Called DTE Address Field,
when present. Consequently, when the number of digits of the
Called DTE Address Field is odd, the beginning of the Calling
DTE Address Field, when present, is not octet aligned.

When the total number of digitsin the Called DTE Address Field
plus Calling DTE Address Field is odd, the combined fields 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 combined fields.

NOTES

1 These fields may be used for optional addressing facilities such as
abbreviated addressing. The optional addressing facilities employed, as

well as the coding of those facilities, are for further study by ITU-T.

O ISO/IEC 2000 — All rights reserved

Calling DTE Address (see Note)

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

Figure 12 — Format of the Address Block
when the A-bit =1
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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 Caled 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 isthe low-order bit of the indicator.

NOTE — Although no maximum vaue for these address-length
indicators is specified, the maximum packet length for the call setup and

clearing packets must not be exceeded (see 12.2.2).

Plan

subfield. The first two
Address Field and are b

subfields are at the beginning of each
inary coded.

NOTE 1 — A DTE Address Field containing Type Of Address and
Numbering Plan Identification subfields but no Address Digits subfield is

invalid.

The coding of the Type
hand side of table 5.
Identification subfield is
the Type Of Address su
of table 5.

Of Address subfield is given in the left
The coding of the Numbering Plan
dependent upon the value specified in
bfield and is given in the right hand side

1921922 Call' j When the Type Of _Address subf_lgld _|nd|cate_s an altc_e_rnative
ol ing and Called DTE addressfields address, the Numbering Plan Identification’subfield identifies the
These fields rgspectively consist of the Called DTE Address Field coding of the address in accordance with'table 6.
\ggsg g_rreEs ngdarlggstlgﬁelg,a\lfl\;ﬂgnDpTrEségg rﬁzz ;Ireelg \Sltjhbeﬁr:elsrseisnem'e When the Type_Of Address subfield _indicates an address other
following ordef: Type Of Address (TOA) subfield, Numbering ;hrzn d?r;tsltiggaet('j\/?nalfigraersséggg dszrscl-igqcatlletf/it?]f é?te5D;ElA€g:]ess
Identificption (NP1) subfield and the Address Digits the Iov% o’rder bit of the di)g,]it. Starting from the high order digit,g
Table 5 — Coding of the Type Of Address (TOA) subfield, coding of the Numbering Plan Identification (NPI) subfield,
and allowed combinations of TOA and’NP¥ subfields
Type Of Address (TOA) subfield Numbering Plan Identification (NPI) subfield
Bits: Bits:
Address 7 6 Numbering Plan 8 f 6 5
(note 3) or (note 3) or
4 B 2 1
Network-dependent number or unknown Network-dependent number or unknown 0 0O o0
Internatiorjal number Recommendation E.164 (digital - note 2) 0 D 0 1
Recommendation E.164 (analog - note2) | O 1 0
Recommendation X.121 0 1 1
Recommendation F.69 (telex) 0 ]l 0 O
National nimber 0 O Recommendation E.164 (digital - note 2) 0 D 0 1
Recommendation E.164 (analog - note2) | O 1 0
Recommendation X.121 0 1 1
Recommendation F.69 (telex) 0 ]l 0 O
Network $pecific ;number (for use in 0 1 Private numbering plan (for private use | 0 Ll 0 1
private netinotks) only)
Complementary aodress without _main T O Network-dependent number or unknown O O 0 O
address (note 1)
Alternative address 1 0 Seetable 6
NOTES
1 See Appendix IV of Recommendation X.25 for definition of complementary address
2 Recommendation E.164 (digital) is used when a digital interface on the destination network (ISDN or integrated ISDN/PSTN) is requested and
as a default when it is not required to differentiate the service type or when the service type is unknown. Recommendation E.164 (analog) is used
when an analog interface on the destination network (ISDN or integrated ISDN/PSTN) is requested.
3 Other values of the TOA subfield and the NPI subfield are reserved. Value 1111 is reserved for extension.
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Table 6 — Coding of the Numbering Plan Identification subfield
when the Type Of Address subfield specifies alternative address

Bits: Alternative address coding

4 3 2 1

0 0 O O | Character string coded in accordance with Recommendation T.50 | ISO/IEC 646

0 0 O 1| OSlNSAP addresscodedinaccordancewith Recommendation X.213 | 1SO/IEC 8348

0 O 1 O | MediumAccessControl (MAC) address coded in accordance with ISO/IEC 10039

0 0 1 1| Internetaddresscoded in accordance with RFC 1166

UthCl VG: Uuco RUCCI vu]l

the Address Digits are coded in consecutive semi-octets. In each 12.2.3.1 Basicformat
octet, the highey digit is coded in bits 8, 7, 6, and 5. For modulo 8 and 128 operation,.the first thred octets consist of
When present, the Calling DTE Address Field starts on the first the General Format Id(.aqtifief, the Logica Qhanmel Identifier, and
semi-octet follqwing the end of the Called DTE Address Field, the Packet Type Identifi€r Fields, as described {n 12.1.2 through
when present. Consequently, when the number of semi-octets of 12.14.
the Called DTE Address Field is odd, the beginning of the For modulo 32 768,0peration, the first four octets consist of the
Calling DTE Adidress Field, when present, is not octet aligned. Protocol Identifier, Genera Format Identifjer, the Logical
When the total flumber of semi-octets in the Called DTE Address Channel |dentifier, and the Packet Type Idefttifier Fields, as
Field plus Callipg DTE Address Field is odd, the combined fields describedhin 12.1.1 through 12.1.4.
shall be rounded up to an integral number of octets by inserting 122311 General Format | dentifier

zerosinbits4, $, 2, and 1 of the last octet of the combined fields. Bit\8 of the General Format Identifier is set to Ojor 1 according to

NOTE 2 —WtHen the Called DTE Address Length Field of the CALL the Address Block format used as described in 1R.2.1.

REQUEST packét is set to zero, and the Alternative Address Usage . e )
Subscription Facifity is subscribed to (see 13.28.2), the called DTE must Bit 7 of the General Format Identifier is set to 0 or 1 depending
be identified by |an alternative address carried in the Called Address on whether the mechanism described in 63 is used (this
Extension Facility (see 13.28.3). In this case, it is till valid to caryya mechanism is used to express the possible use df end-to-end data
calling DTE addrgss in the CALL REQUEST packet. acknowledgment during the data-transfer phase)

12.2.2 Packet|and Facility Field length restrictions 12.2.3.1.2 AddressBlock

The maximun] length of call setup and call. clearing packets is The Address Block is described in 12.2.1.

259 octets (2p0 octets for modulo 32 768“operation). Except ' . .
when a maxinium is given for a specified field, each field may 1he use of the Address Length Fields in the Address Block, in

vary in size upj to a value so as to make the packet 259 octets in CALL REQUEST packetsis mandatory, even if they are set to 0.

length (260 ogtets for modulo 32 768)0peration). The called DTE address in the CALL REQUEST packet shall
either conform to the format specified in Recommendations
X.121 and X.301 or may be an dternative address coded per the
authority specified in table 6. In a network|environment, the

If any of the figld-specific maxima-is exceeded or if the maximum
packet length|is exceeded;<the call is cleared as specified in

table 33.

called DTE address of the INCOMING |CALL ckat will
NOTE — Altholigh a CALE*REQUEST or a CLEAR REQUEST packet conform only to the format specified in Redommendations X.121
does not exceed [259 octets (260 octets for modulo 32 768 operation) and X.301.

when transmitted
compatible in siz 2 sees-H-+ettete ote-DFE- 2-3-1-3—Fac
especially trueif, for example, facilities are added to the packet o if the The octet following the Address Block indicates the length of the
remote DTE's Data Link Layer frame size does not support this length of Facility Field in octets. The facility-length indicator is binary-

packet. In such cases, the call is cleared by the network. coded, where bit 1 isthe low-order bit of the indicator.

1223 CALL REQUEST and INCOMING CALL packets This use of the Fadility Length Field in CALL REQUEST
Figure 13 illustrates the format of CALL REQUEST and  packetsismandatory, even if it is set to zero.
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.

acrass'the local DTE/DCE interface, it still may not be ]

12.2.3.1.4 Facility field

The Facility Field is present only when the DTE or DXE is using
an optional user facility requiring some indication in the CALL
REQUEST packet or INCOMING CALL packet.
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Bits O Coding of the Facility Field (clause 15).
Octets 8 7 6 5 4 3 2 1 12.2.3.1.5 Call User Data field
General F I dentifi Following the Facility Field, the Call User Data Field may be
1 ener (S;;Tlitte) entifier present and has a maximum length of 16 octets. This field shall
contain an integral number of octets, asindicated in 12.1.
2 Logical Channel Identifier When a Virtual Call is being established between two packet-
— mode DTEs, networks do not act on any part of the Call User
Packet Type Identifier Data Fidld.
3 0 0 0 0 1 0 1 1

12.2.3.2 Extended format

X Address Block (see 12.2.0) | THe extendedformat ey e usedonty T 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.

Facility Length

| Facilities | See adlso:
i | 0 Fast Select (13.16).
| Call User Data |
X | 12.2.4 CALL ACCERTED and CALL CONNECTED
(Modyilo 8 and modulo 128) packets
Figure 14 illustrates,the format of CALL ACCEPTED and CALL
NOTE —{Coded XX01 (modulo 8) or XX10 (modulo 128). CONNECTED, packets. In a DTE/DCE enviropment, the CALL
ACCEPTED (packet and CALL CONNECTED| packet are two
Bits differentphysical” packets because of the |intervening network.

However, in a DTE/DTE environment, the CALL CONNECTED
Octets 8 7 6 5 4 3 2 1 packét received by a DTE is the same as the CALL ACCEPTED
packet sent by the other DTE.

Protocol Identifier

1 ol o 1 1 0o o o o 12241 Basic format
- For modulo 8 and 128 operation, the first threq octets consist of
Gengral Format | dentifier the General Format I dentifier, the Logical Chanfel Identifier, and
2 X X 1 1 the Packet Type Identifier Fields, as described {n 12.1.2 through
12.1.4.
3 Logica Channel Identifier . . .
For modulo 32 768 operation, the first four octets consist of the
Packet Type Identifier Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Ideftifier Fields, as
4 of 0o o o0 1 .% 1 1 described in 12.1.1 through 12.1.4.
: Address Block(s66 12.2.1) | 12.2.4.1.1 General Format |dentifier
' ' Bit 8 of the General Format Identifier is set to Ojor 1 according to
Facility Length the Address Block format used as described in 12.2.1.
| - | Bit 7 of the General Format Identifier is set to D or 1 depending
' Facilities | on whether the mechanism described in 6|3 is used (this
i ! mechanism is used to express the possible use df end-to-end data
| Call User Data ! acknowledgment during the data-transfer phase)
' (Modulo 32 768) ' IZZ4T.7 AdOres Block

The Address Block isdescribed in 12.2.1.

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

When present, the called and calling DTE addresses of the CALL
ACCEPTED and CALL CONNECTED packets shall conform to
the format specified in Recommendations X.121 and X.301.

Figure 13 — CALL REQUEST and INCOMING CALL
Packet Format

The Facility Field contains an integra 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 aso limited by the When an alternative address was used in the CALL REQUEST
globa maximum length of the packet (see 12.2.2). packet to establish the call, or in the CLEAR REQUEST packet

adso: to deflect the call, it is a network option that no call address will
Seealso: be present in the CALL CONNECTED packet.
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Octets 8 7 6 5 4 3 2 1

General Format Identifier

! (See Note)
2 Logica Channel Identifier
Packet Type Identifier
3 0 0 0 0 1 1 1 1

I SO/IEC 8208 : 2000(E)

12.2.4.1.3 Facility Length field

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

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

12.2.4.1.4 Facility field

The Facility Field is present only when the DTE or DXE is using
an optional user facility requiring some indication in the CALL
ACCEPTED packet or CALL CONNECTED packet.

\ Address Block (see 12.2.0) .

Facility Length

Facilities

Call User Data*

(Modylo 8 and modulo 128)

*This field may be present only in the extended format (see
12.2.4.2).

NOTE —|Coded XX01 (modulo 8) or XX 10 (modulo 128).

Bits
Octets 8 7 6 5 4 3 2 1
1 Protocol Identifier
0 0 1 1 0 0 0 Q
Gengral Format Identifier
2 X X 1 1
3 Logica Channel Identifier
Packet Type Identifier
4 0 0 0 0 1 1 1 1

) Address-Block (see 12.2.1) |

The Facility Field contains an integral numeer of octets. The
actual maximum length of this field depends‘on|the facilities that
are supported at the DTE/DXE interface.l However, this
maximum cannot exceed 255 octetsand is algo limited by he
global maximum length of the packet (see 12.2.3).

See also:
0 Coding of the Facility Field (clause 15).

12.2.4.2 Extended-format

The extended foriat may be used only in conjunction with the
Fast Select Fagitity. The extended format is ideftical to the basic
format except that the Called User Data Field may be present.

Follewing the Facility Field, the Called User Dlata Field may be
present and has a maximum length of 128 octetp. This field shall
contain an integral number of octets, asindicategl in 12.1.

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

See also:
0 Fast Select (13.16).

12.2.5 CLEAR REQUEST and CLEAR IND|CATION
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 d
packets because of the intervening nety

ifferent “physical”
ork. However, in a
DICATION packet
AR REQUEST packet

(Modulo 32 768)

*This field may be present only in the extended format (see

12.2.4.2).

Figure 14 — CALL ACCEPTED and CALL CONNECTED
Packet Format

O ISO/IEC 2000 — All rights reserved

Facility Length DTE/DTE environment, the CLEAR IN
received by a DTE is the same as the CLE
I _ | sent by the other DTE.
i Facilities |
: | 1225 r—Basrcformat
| Call User Data* | For modulo 8 and 128 operation, the first three octets consist of
L |

the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logica
Channel Identifier, and the Packet Type |dentifier Fields, as
described in 12.1.1 through 12.1.4.

Bit 8 of the General Format Identifier is set to O.
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The coding of the Clearing Cause Field in a CLEAR
INDICATION packet is given in table 7 (clearing causes are
defined in Recommendation X.96h a DTE/DCE environment,

a DTE, in order to allow for possible later extensions to table 7,
shall be able to accept any value in the Clearing Cause Field in

a CLEAR INDICATION packet.

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

ISO/IEC 8208 : 2000(E)
Bits
Octets 8 7 6 5 4 3 2 1
1 General Format Identifier
(See Note)
2 Logical Channel Identifier
Packet Type Identifier
0 0 0 1 0 0 1 1
Clearing Cause
5 Diagnostic Code
X Address Block (see 12.2.1) '
Facility Length
*
' Facilities X
' Call User Data '
(Modulo § and modulo 128)

*Used only in tihe extended format (see 12.2.5.2).

NOTE — Coded X001 (modulo 8) or X010 (modulo 128).
Bits
Octets 8 7 6 5 4 3 2 1
1 Protocol Identifier
0 0 1 1 0 0 0 0
General Format Identifier
2 X X 1 1
s Logical Channel Identifier
Packet Type Identifier
4 0 0 0 1 0 0 1 1
5 Clearing Cause
6 Diagnostic Code
X Address Block (ste.d2.2.1) X
Facilify.l: ength
*
' Facilities '
T 1
' Call User Data X
(Modulo 32768y

and the diagnostic “Improper Cause Code Hrom DTE.”

12.25.1.2 Diagnostic Codefield

The octet following the Clearing Cause Field |s the Diagnostic
Code Field and contains additionalinformation [on the reason for
the clearing of the call. The coding-of the Diagostic Code Field
is dependent on the clearing cause asgivenin t

In a CLEAR REQUEST packet, the Diagnosjc Code Field is
required, even if it indicatés no additiona infornpation.

In a CLEAR INDICATION packet, if the Clegring Cause Field
indicates “DTE Originated,” the Diagnostic Code Field has been
passed unchanged from the remote DTE a$ a result of its having
initiated. & clearing proceduar, in a DTE/DCE environment, a
restarting procedure. In a CLEAR INDICATION packet, if the
Clearing Cause Field does not indicate “DTE Originated,” the
Diagnostic Code Field is network generated

NOTE — The contents of the Diagnostic Code Figld do not alter the
meaning of the Clearing Cause Field. A DTE is not refjuired to undertake
any action on the contents of the Diagnostic Code frield. The Clearing
Cause Field has to be accepted even if the Diagnostic Code Field
contains an unspecified code combination.

12.2.5.2 Extended for mat

The extended format is used only when th¢ DTE or DXE needs
to use the Address Fields, the Facility Figld, and/or the Clear
User Data Field. The Address and Facility| Fields are used in a
CLEAR REQUEST or CLEAR INDICATION [packet in response
to an INCOMING CALL or CALL REQUEST packet,
respectively, when the Called Line [Address Modified
Notification Facility (see 13.26) is present. [The Facility Field is
used when the Charging Information Facility (see 13.22),
Reference Number Facility (13.30) or the Hacility Marker (15.1)
is present. The Clear User Data Field is us¢d in conjunction with
the Fast Select Facility (13.16) and the Cal| Deflection Selection
Facility (13.25.2.2).

*Used only in the extended format (see 12.2.5.2).

Figure

15 — CLEAR REQUEST and CLEAR
INDICATION Packet Format

12.2.5.1.1 Clearing Cause field
The octet following the Packet Type Identifier 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.
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The description in 12.2.5.1 applies to the extended format and, in
addition, the fields defined in 12.2.5.2.1 through 12.2.5.2.4
follow the Diagnostic Code Field.

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

12.2.5.2.1 AddressBlock

The Address Block is described in 12.2.1.

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

O ISO/IEC 2000 — All rights reserved
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Table 7 O Coding of the Clearing Cause Field in CLEAR INDICATION Packets

BITS:

CLEARING CAUSE 8 7 6 5 4 3 2 1 NOTES
DTE Originated 0O 0 0 0 0 0 0 O]1
DTE Originated 1 0 0 0 0 0 0 0]2
Number Busy X 0 0 0 0 0 O 134
Out of Order X 0 0 0 1 0 0 134
Remote Procedure Error X 0 0 1 0 0O 0 1|34
Reverse Charging AcceptanceNot Subscribed | X 0 0 1 1 0 0 1] 34,5
Incompatible Destination X 0 1 0 0 0 0 134
Fast Select Acceptance Not Subscribed X 0 1 0 1 0 0 1]345
Ship Absent X 0 1 1 1 0 0 1346
Invalid Facility Request X 0 0 0 0 0 1 1134
Access Barred X 0 0 0 1 0 1,,4/34
Local Procedure Error X 0 0 1 0 0,1v1]|34
Network Congestion X 0 0 0 0. @0 1|34
Not Obtainable X 0 0 0 1.1 0 1|34
ROA Out of Order X 0 0 ¥ 0 1 0 1]345
Gateway-detected Procedure Error 1 1 v 0 0 0 13
Gateway Congestion 1 150 0 0 0o 1 113
NOTES
1 Used when the Diagnostic Code Field is coded in aceordance 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/DEE-environment.
4 The bit indicated as “X” set to O indicates a clearing cause generated by a public data network and sef to 1
indicates a clearing cause generated bya private network.
5 May be received only if the corrésponding optional user facility is used.
6 Used in conjunction with maritime mobile service.

12.25.2.3 Faq
The Facility Fie
an optional usel
REQUEST or

contains an in
length of this fi

ility field

d is present only When the DTE or DXE is using
facility requiring some indication in the CLEAR
CL EARINDICATION packet. The Facility Field
egral( number of octets. The actual maximum
Fld.depends on the facilities that are supported at

the DTE/DXE

ntarface—Howavar —this mavimumm cannot aveaad
d g

12.26 CLEAR CONFIRMATION packet
Figure 16 illustrates the format of the CLEAR CONFIRMATION
packet transmitted by a DTE as well as the formgt of the CLEAR
CONFIRMATION packet received by aDTE.
12.2.6.1 Basic format

For modulo 8 and 128 operation this packét contains three

255 octets and

is aso limited by the global maximum length of

the packet (see 12.2.2).

See also:

0 Coding of the Facility Field (clause 15).
12.2.5.24 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, asindicated 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.

O ISO/IEC 2000 — All rights reserved

octets. These octets consist of the General Format |dentifier, the
Logical Channel Identifier, and the Packet Type Identifier Fields,
as described in 12.1.2 through 12.1.4.

For modulo 32 768 operation, the packet contains four octets.
These octets consist of the Protocol Identifier, General Format
Identifier, the Logical Channel Identifier, and the Packet Type
Identifier Fields, as described in 12.1.1 through 12.1.4.

Bit 8 of the General Format Identifier is set to O.

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
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Octets 8 7 6 5 4 3 2 1

12.2.6.2.3 Facility field

The Facility Field contains an integra number of octets. The
actual maximum length of this field depends on the facilities that

1 | General Format Identifier are supported a the DTE/DXE interface. However, this
(SeeNote) maximum cannot exceed 255 octets and is aso limited by the
2 Logical Channel Identifier global maximum length of the packet (see 12.2.2).
Packet Type Identifier See also:
3 0 0 0 1 0 1 1 1
4. X 0 Coding of the Facility Field (clause 15).
\ Address Block (see 12.2.1) \ .
12.3 DATA and interrupt packets
Eacilitv Length *
il The TolTowing packets are used for transmitting data or are used
! Facilities ! J with the interrupt procedure:

(Modulo § and modulo 128)

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

Bits
Octets 8 7 6 5 4 3 2 1

Protocol Identifier
1 0 0 1 1 0 0 0 0

General Format Identifier
2 X 0 1 1
3 Logical Channel Identifier

Packet Type Identifier
4 0 0 0 1 0 1 1 1

5, Address Block (see 12.2.1) \

Facility Length *

| Facilities \
(Modulo 32 768)
*Used only in {he extended format (see 12.276.2).

Figure 16 -+ CLEAR CONFIRMATION Packet Format

CLEAR CONHIRMATION{packets issued by a DTE only in
conjunction with the Reférence Number Fecility (see 13.30) or
where the Facility Marker (15.1) is needed. The description in
12.2.6.1 applies to the extended format and, in addition, the
fields defined ip 12.2:6.2.1 through 12.2.6.2.3 follow the Packet

a DATA (12.3.1);
b) INTERRUPT (12.3.2); and
¢) INTERRUPT CONFIRMATION (12.3.3).

12.3.1 DATA packet

Figure 17 illustrates.thesformat of the DATA pecket transmitted
by aDTE aswell asthe format of the DATA pagket received by a
DTE.

For modulo 8_and 128 operation, the first threq octets consist of
the Genera Format Identifier, the Logical Chaniel Identifier, and
the Packet Type Identifier Fields, as described {n 12.1.2 through
12.1.4. When packet sequence numbering is pgrformed modulo
8,\bits 8 through 2 of octet 3 (part of the Packegt Type Identifier)
are used as noted below.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifijer, the Logical
Channel Identifier, and the Packet Type Ideptifier Fields, as
described in 12.1.1 through 12.1.4.

Bits 8 and 7 of the General Format Identifier|are set as noted
below.

12.3.1.1 QUALIFIER bit
Bit 8 of the General Format Identifier isthe Qualifier bit (Q-bit).

12.3.1.2 DELIVERY CONFIRMATION bit

Bit 7 of the Generd Format Identifier [s the Delivery
Confirmation bit (D-bit).

12.3.1.3 Packet Receive Sequence Number

Bits 8, 7, and 6 of octet 3, or bits 8 through 2
extended, or bits 8 through 2 of octet 6 and bi

of octet 4 when
s 8 through 1 of

octet 7 when super extended, are used for indi

cating the packet

Type ldentifier Ffard:

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

12.2.6.2.1 Address Block

The Address Block is described in 12.2.1.

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

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 isthe low-order bit of the indicator.
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receive sequence number P(R). P(R) is binary-coded. Bit 6, or bit
2 when extended, is the low-order bit. When super extended, bit
2 of octet 6 is the low order bit, and bit 8 of octet 7 is the high
order bit.

12.3.1.4 More Data bit

Bit 5 of octet 3, or bit 1 of octet 4 when extended, or bit 1 of
octet 6 when super extended, 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, or bits 8 through 2 of octet 4 and bits 8 through 1 of
octet 5 when super extended, are used for indicating the packet
send sequence number P(S). P(S) is binary-coded. For normal

O ISO/IEC 2000 — All rights reserved
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Bits
Octets 8 7 6 5 4 3 2 1

I SO/IEC 8208 : 2000(E)

12.3.2 INTERRUPT packet
Figure 18 illustrates the format of the INTERRUPT packet

General Format Identifier transmitted. by a DTE as well as the format of the INTERRUPT
1 0 D 0 1 packet received by aDTE.
2 Logical Channel Identifier Bits
3 PR) I M I S 0 Octets 8 7 6 5 4 3 2 1
| User Data | 1 Gmeral(ggén’;itul;)jmtlfler
(Modulo 8) 2 Logical Channel Identifier
3 Packet Type Tdentifier
Bits 0 0 1 0 0 ~0 1 1
Octets 8 7 6 5 4 3 2 1 i Interrupt UserData i
1 | Generdl Format Identifier (Modulo 8 or modulo 128)
Q D 1 0
P(S) 0
Bits
R M
4 PR) Octets 8 7 6 5 4 3 2 1
User Dat
f roda f 1 Protocol Identifier
(Modul¢ 128) 0 0 1 1 0 0 0 0
General Format Identifier
. 2 0 0 1 1
Bits

Octets 8 7 6 5 4 3 2 1

Protocol Identifier
1 0 0 1 1 0 0 0 0

Genergl Format Identifier

2 Q D 1 1

3 Logical Channel Identifier

4 P(S) - low order ] 0
5 P(S) - high order

6 P(R) - low order I M
7

P(R) - high'order

1 UserData I
(Modulg 32 768)

D|= DELIYERY CONFIRMATION bit
M = MORE.DATA bit

Q= QUALIFIER bit
F

and extended numbering, bit 2 is the low-order bit. For super
extended numbering, bit 2 of octet 4 is the low order bit and bit 8
of octet 5 isthe high order bit.

12.3.1.6 User Data field

Octets following octet 3, or octet 4 when extended, or octet 7
when super extended, contain user data. This field shall contain
an integral number of octets, as indicated in 12.1. The maximum
length of thisfield is described in 6.2.

O ISO/IEC 2000 — All rights reserved

Logical Channel Identifier

4 Packet Type Identifier
0 0 1 0 0 0 1 1

1 Interrupt User Data I
(Modulo 32 768)

Figure 18 — INTERRUPT Packet Format

For modulo 8 and 128 operation, the first threq octets consist of
the Genera Format Identifier, the Logical Chaniel Identifier, and
the Packet Type Identifier Fields, as described {n 12.1.2 through
12.1.4.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifier Fields, as
described in 12.1.1 through 12.1.4.

The octets following the Packet Type ldentifier contain the
interrupt user data. This field contains from 1 to 32 octets and
shall contain an integral number of octets, asindicated 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
by aDTE.

For modulo 8 and 128 operation, this packet contains three
octets. These octets consist of the Genera Format |dentifier, the
Logical Channel Identifier, and the Packet Type Identifier Fields,
as described in 12.1.2 through 12.1.4.
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Bits
Octets 8 7 6 5 4 3 2 1

1 General Format Identifier
(See Note)
2 Logical Channel Identifier
3 Packet Type Identifier
0 0 1 0 0 1 1 1

(Modulo 8 or modulo 128)

NOTE —Caded 0001 (madulo 8) or 0010 (madulo 128)

Bits
Octets 8 7 6 5 4 3 2 1

1 General Format Identifier
0 0 0 1
2 Logical Channel Identifier
Packet Type Identifier
3 P(R) 0 0 0 0 1

(Modulo 8)

Bits
Octets 8 7 6 5 4 3 2 1

Protocol Identifier
0 0 1 1 0 0 0 0

Genergl Format Identifier
2 0 0 1 1

Logical Channel Identifier

4 Packet Type Identifier
0 0 1 0 0 1 1 1

(Modulg 32 768)

Figure 19 +— INTERRUPT CONFIRMATION Packet
Format

For modulo 32| 768 operation, this packet contains four octets.
These octets cgnsist of the Protocol Identifier, General Format
Identifier, the lLogical Channel Identifier, and the Packet Type
Identifier Fieldg, as described in 12.1.1 through 12.1.4.

12.4 Flow cgntrol packets

The following ppackets are used to control, the’flow of DATA
packets (the DATA and REJECT packets, described in 12.3.1
and 12.8, respegtively, are also used to-eontrol the flow of DATA
packets):

a RECEIJE READY (12:4\1); and
b) RECEIJE NOT READY (12.4.2).

12.4.1 RECEIVE,READY packet
Figure 20 illustfatesthe format of the RECEIVE READY packet

Octets 8 7 6 5 4 3 2 1

General Format Identifier
0 0 1 0

2 Logical Channel Identifier]

Packet Type Identifier
0 0 0 0 0 0 0

4 P(R) 0
(Modulo 128)

Bits
Octets./ 8 7 6 5 4 3 2 1

Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

Logical Channel Identifier

4 Packet Type Identifier

0 0 0 0 0 0 0
5 P(R) - low order 0
6 P(R) - high order

(Modulo 32 768)

Figure 20 — RECEIVE READY Packet Format

described in 12.1.1 through 12.1.4.

Packet Receive Sequence Number:

of octet 4 when

transmitted by a DTE as wdll as the format of the RECEIVE
READY packet received by aDTE.

This packet contains three, four, or six octets, depending on
whether modulo 8, 128, or 32 768 sequence numbering is used.
For modulo 8 and 128 operation, the first three octets consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4. 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 bel ow.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logica
Channel Identifier, and the Packet Type Identifier Fields, as

extended, or bits 8 through 2 of octet 5 and bits 8 through 1 of
octet 6 when super extended, are used for indicating the packet
receive sequence number P(R). P(R) is binary-coded. Bit 6, or bit
2 when extended, is the low-order bit. When super extended, bit
2 of octet 5 is the low order bit and bit 8 of octet 6 is the high
order bit.

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 aDTE.

This packet contains three, four, or six octets, depending on
whether modulo 8, 128, or 32 768 sequence numbering is used.
For modulo 8 and 128 operation, the first three octets consist of

O ISO/IEC 2000 — All rights reserved
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Bits
Octets 8 7 6 5 4 3 2 1

I SO/IEC 8208 : 2000(E)

2 of octet 5 is the low order bit and bit 8 of octet 6 is the high
order bit.

1 | General Format |dentifier 12,5 Reset packets

0 0 0 1 The following packets are used to (re)initialize the flow of
2 Logical Channel Identifier DATA, INTERRUPT and flow control packets:

Packet Type Identifier a) RESET REQUEST and RESET INDICATION (12.5.1);
3 P(R) 0 0 1 0 1 and
(Modulo 8) b) RESET CONFIRMATION (12.5.2).
12.5.1 RESET REQUEST and RESET INDICATION
Bits packets

Octets 8 7 6 5 4 3 2 1

1 Genergl Format Identifier
0 0 1 0
2 Logical Channel Identifier

Packet Type Identifier
3 0 0 0 0 0 1 0

4 P(R) 0
(Modul g 128)

Bits
Octets 8 7 6 5 4 3 2 1

Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genergl Format Identifier
0 0 1 1

3 Logical Channel Identifier
4 Packet Type Identifier
0 0 0 0 0 1 0
5 P(R) - low order 0
6 P(R) - high order

(Modulg 32 768)

Figure 21 — RECEIVE NOT-READY Packet Format

Figure 22 illustrates the format of RESET | REQUEST and
RESET INDICATION packets. In a DTEDCE [environment, the
RESET REQUEST packet and RESET INDICATION packet are

two different “physical” packets “because
network. However, in a DIE/DTE envirg

of the intervening
nment, the RESET

INDICATION packet received by a DTE [s the same as the

RESET REQUEST packet’sent by the othefl DTE.
Bits
Octets 8 7 6 5 4 3 2 1

1 | General Format Identifier
(See Note)

2 Logical Channel Identifier

Packet Type Identifier
0 0 0 1 1 0 1 1

4 Resetting Cause

5 Diagnostic Code
(Modulo 8 and modulo 128)

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

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

Identifier) are used as noted bel ow.

the General Fornat Identifier, the Logical Channel Identifier, and 3 Logical Channel Identifier
the Packet Typg Identifier Fields, as described in 12.1.2 through 4 Packet Type Identifier
12.1.4. However, When packet sequence numbering is performed 0 0 0 1 1 0 1 1
modulo 8, bits 8, 7, and 6 of octet 3 (part of the Packet Type -
5 Resetting Cause
6 Diagnostic Code

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifier Fields, as
described in 12.1.1 through 12.1.4.

Packet Receive Sequence Number:

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of octet 4 when
extended, or bits 8 through 2 of octet 5 and bits 8 through 1 of
octet 6 when super extended, are used for indicating the packet
receive sequence number P(R). P(R) is binary-coded. Bit 6, or bit
2 when extended, is the low-order bit. When super extended, bit

O ISO/IEC 2000 — All rights reserved

(Modulo 32 768)

Figure 22 — RESET REQUEST and RESET INDICATION
Packet Format

For modulo 8 and 128 operation, the first three octets consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4.
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For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifier Fields, as
described in 12.1.1 through 12.1.4.

12.5.1.1 Resetting Cause field

The octet following the Packet Type Identifier 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 (r¢Sefling causes are defined N Recommendation
X.96). In a DTE/DCE environment, a DTE, in order to allow for
possible later gxtensions to table 8, shall be able to accept any
value in the R¢setting Cause Field in a RESET INDICATION
packet. In a DTE/DTE environment, a DTE may either handle a
resetting cauge other than “DTE Originated” as it does in a
DTE/DCE enyironment (i.e., process the packet normally) or
treat it as an drror. In the latter case, the Packet Layer transmits
a RESET RHQUEST packet with a cause indicating “DTE
Originated” and the diagnostic “Improper Cause Code From
DTE.”

125.1.2 Diaglostic Codefield

The octet folloyving the Resetting Cause Field is the Diagnostic
Code Field and|contains additional information on the reason for
the reset. The goding of the Diagnostic Code Field is dependent
on the resetting|cause as given in table 8.

Table 8 — Coding of the Resetting Cause Field in RESET INDICATION Packets

In a RESET REQUEST packet, the Diagnostic Code Field is
required, even if it indicates no additional information.

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 of its having
initiated a resetting proceduee, in a DTE/DCE environment, a
restarting procedure. In a RESET INDICATION packet, if the
Resetting Cause Field does not indicate “DTE Originated,”
Diagnostic Code Field is network generated.

the

NOTE — The contents of the Dlagnostlc Code Field do not alter the
{s not required to
undertake any action on the contents of the Diagnostic Code Field. The
Resetting Cause Field has to be accepted even, if the Diagnostic Code
Field contains an unspecified code combination.

12.5.2 RESET CONFIRMATION packet

Figure 23 illustrates the format of the RESHT CONFIRMATION
packet transmitted by a DTE-as well as the [format of the RESET
CONFIRMATION packetueceived by a DTE

For modulo 8 and.\ 128 operation, this ppacket contains three
octets. These oetets’ consist of the General| Format Identifier, the
Logical Channel identifier, and the Packet Type Identifier Fields,

as describeg-in 12.1.2 through 12.1.4.

For medutlo 32 768 operation, this packet|contains four octets.
These ‘octets consist of the Protocol Identifier, General Format
Identifier, the Logical Channel Identifier, apd the Packet Type
Identifier Fields, as described in 12.1.1 throligh 12.1.4.

46

BITS:

RESETTING CAUSE 8 7 6 5 4 3 2 1| NOTES
DTE Originated 0O 0 0 0 0O OO0 01
DTE Originated 1 0 0 0 0 0 0 0]2
Out of Order X 0 0 0 0 O 0 1345
Remote Procedure Error X 0 0 0 0 0 1 134
Local Precedure Error X 0 0 0 0 1 0 1|34
Network Congestion X 0 0 0 0 1 1 1134
Remote DTE Operational X 0 0 0 1 0 0 1345
Néetwork Operational X 0 0 0 1 1 1 1345
Incompatible Destination X 0 0 1 0 0 0 1134
Network Out of Order X 0 0 1 1 1 0 1]|345
Gateway-detected Procedure Error 11 0 0 0 0o o 1]|3
Gateway Congestion 11 0 0 0 o0 1 1]|3
Gateway Operational 1 1 0 0 0 1 1 1]35
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 environment.
4 The bit indicated as “X” set to 0 indicates a resetting cause generated by a public data network gnd set to
1 indicates a resetting cause generated by a private network.
5 Applicable to Permanent Virtual Circuits only.
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Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier
(See Note)

2 Logical Channel Identifier

Packet Type Identifier
3 0 0 0 1 1 1 1 1

(Modulo 8 and modulo 128)

I SO/IEC 8208 : 2000(E)

Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier
(See Note)

2 0 0 0 0 0 0 0 0

Packet Type Identifier
1 1 1 1 1 0 1 1

0 0 0 0

4 Restarting Cause

niagnndir Code

NOTE —FCoded 000T (modulo 8) or 0010 (moaulo 128).

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genergl Format Identifier
0 0 1 1

3 Logical Channel Identifier

Packet Type Identifier
4 0 0 0 1 1 1 1 1

(Modul¢ 32 768)

Figure 23 + RESET CONFIRMATION Packet Format

12.6 Restart|packets

The following packets are used to (re)initialize the DTEIDXE
Packet Layer inferface:

@ RESTART REQUEST and RESTART HNDICATION
(12.6.1)| and

b) RESTART CONFIRMATION (12.6.2)"

12.6.1 RESTART REQUEST and RESTART INDICATION
packets

Figure 24 illugrates the format, of-RESTART REQUEST and
RESTART INQICATION paekets.

In a DTE/DCH environment, the RESTART REQUEST packet
and RESTART INDICATION packet apply only at a local
DTE/DCE intefface,"\However, in a DTE/DTE environment, the
RESTART INQICATION packet received by a DTE is the same
asthe RESTA PacKet sent by the other .

For modulo 8 and 128 operation, the first three octets consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifier Fields, as
described in 12.1.1 through 12.1.4.

The Logical Channel Identifier Field is coded as all zeros

O ISO/IEC 2000 — All rights reserved

(Modulo 8 and modulo 128)

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

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | GenerahFormat Identifier
0 0 1 1 0 0 0 0

0 0 0 0 0 0 0 0

4 Packet Type Identifier
1 1 1 1 1 0 1 1

5 Restarting Cause
6 Diagnostic Code
(Modulo 32 768)

Figure 24 — RESTART REQUEST and RESTART
INDICATION Packet Format

12.6.1.1 Restarting Cause field

The octet following the Packet Type Identifier|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 Fig¢ld in a RESTART
INDICATION packet is given in table 9 (r¢starting causes are
defined in Recommendation X.96h a DTE/DICE 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

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
the packet normally) or treat it as an error. In the latter case, the
Packet Layer transmits a RESTART REQUEST packet with a
cause indicating “DTE Originated” and the diagnostic
“Improper Cause Code From DTE.”

12.6.1.2 Diagnostic Code field

The octet following the Restarting Cause Field is the Diagnostic
Code Field and contains additional information on the reason for
the restart. The coding of the Diagnostic Code Field is dependent
on the restarting cause as given in table 24.

—
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Table 9 — Coding of the Restarting Cause Field in RESTART INDICATION Packets
BITS:
RESETTING CAUSE 8 7 6 5 4 3 2 1| NOTES

DTE Originated 0O 0 0 0O 0O O 0O 0]12

DTE Originated 1 0 0 0 0 0 0 O0]13

Local Procedure Error 0O 0 0 0O O OO 1]|4

Network Congestion O 0 0 0O OO 1 14

Nehaork ﬁpnrntinnnl Q Q Q Q Q 1 1 1 4

Registration/CancellationConfirmed [ 0 1 1 1 1 1 1 1 (4,5

NOTES

1 Theserestarting 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 bereceived only if the On-line Facility Registration Facility (see 13.1) is used.
In a RESTART| REQUEST packet, the Diagnositc Code Field is Bits
required, even if it indicates no additional information.

Octets 8 7 6 5 4 3 2 1
In network applications, the Diagnostic Code in a RESTART —
REQUEST packet is passed to the corresponding DTEs as the 1| Genera gggaat |dentifier 0 0 0 0
Diagnostic Cdde of a RESET INDICATION packet for (See Note)
Permanent Virfual Circuits or as the Diagnostic Code of a 2 0 0 0 0 0 0 0 0
CLEAR INDICATION packet for Virtual Calls. 3 Packet Type Identifier
NOTE — The ¢ontents of the Diagnostic Code Field do not alferthe 1 1 1 1 1 1 1 1
meaning of the |Restarting Cause Field. A DTE is not required to
undertake any acfion on the contents of the Diagnostic Code'Field. The (Modulo 8 and modulo 128)
Restarting Cause|Field has to be accepted even if the Diagnostic Code
Field contains an unspecified code combination. NOTE — Coded 0001 (modulo 8) or 0010 (njodulo 128).
12.6.2 RESTART CONFIRMATION packet _
Figure 25 |illustrates the format™ of the RESTART Octets 8 7 6 SB'ts 4 3 5 1
CONFIRMATIPN packet transmitted by a DTE as well as the
format of the RESTART CONFIRMATION packet received by a 1 Protocol Identifier
DTE. 0 0 1 1 0 0 0 0
For modulo § and 128 ‘Operation, this packet contains three 2 | General Format Identifier
octets. These [octets-consist of the General Format Identifier, the 0 0 1 1 0 0 0 0
Logical Channel |dentifier, and the Packet Type Identifier Fields, 3 0 0 0 0 0 0 0 0
as described in<12,2.2 through 12.1.4.
4 Packet T\J/rm Identifier

For modulo 32 768 operation, this packet contains four octets. 1 1 1 1 1 1 1 1
These octets consist of the Protocol Identifier, General Format

: " (Modulo 32 768)

Identifier, the

Logical Channel Identifier, and the Packet Type

Identifier Fields, as described in 12.1.1 through 12.1.4.

The Logical Channel Identifier Field is coded as all zeros.

12.7 DIAGN

OSTIC 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.

48

Figure 25 — RESTART CONFIRMATION Packet
Format

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.

For modulo 8 and 128 operation, the first three octets consist of
the Genera Format Identifier, the Logical Channel Identifier, and
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Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier 0 0 0 0

(SeeNote 1)
2 0 0 0 0 0 0 0 0
3 Packet Type Identifier

1 1 1 1 0 0 0 1

4 Diagnostic Code

1 Diagnostic Exnlanation (See Note 2) I
e Ll \ 7

I SO/IEC 8208 : 2000(E)

packet contains less than three octets (four octets for modulo 32
768 operation), then this field contains only integral octets, if
any, that were received by a DTE in a DTE/DTE environment or
whatever bits were received by a DCE in a DTE/DCE
environment.

For modulo 8 and 128 operation, when the DIAGNOSTIC packet
is issued as a result of a time-out, the Diagnostic Explanation
Field contains 2 octets coded as follows.

a) Bits8, 7, 6, and 5 of the first octet contain the Genera
Format Identifier for the interface.

(Modul¢ 8 and modulo 128)

NOTE 1 —Coded 0001 (modulo 8) or 0010 (modulo 128).

NOTE 2 — THhe figure is drawn assuming the Diagnostic Explanation
Field isan integrdl number of octetsin length.

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genergl Format Identifier
0 0 1 1 0 0 0 0

0 0 0 0 0 0

4 Packet Type Identifier
1 1 1 1 0 0 0 1

5 Diagnostic Code

1 Diagnostic Explanation (See Note) I

(Modul¢ 32 768)

NOTE — The figure is drawn assuming the Diagnostic Explanation

b) Bits 4 through 1 of the first octet and-bifts 8 through 1 of
the second octet are all O for expiration-of the restart timer
(T10 for DTE/DCE environment)\and giye the number of
the logical channel on which*thé timefout occurred for
expiration of the resstCtimer (T12| for DTE/DCE
environment) or the «clear timer (T13 for DTE/DCE
environment).

For modulo 32 768 opefation, when the DIAGNOSTIC packet is
issued as a result of ;atime-out, the Diagnostic Explanation Field
contains 3 octets coded as follows.

a) Thefirst octet contains the Protocol Identifier.

b) Bits8, 7, 6, and 5 of the second octet contain the General
Format |dentifier for the interface.

¢). Bits4 through 1 of the second octet and bits 8 through 1
of the third octet are all 0 for expiration of the restart
timer (T10 for DTE/DCE environmerft) and give the
number of the logical channel on which the time-out
occurred for expiration of the reset|timer (T12 for
DTE/DCE environment) or the clear|timer (T13 for
DTE/DCE environment).

12.8 REJECT packet

Fiedisanintegrg
Figur

the Packet Typ!
12.1.4.

For modulo 32

| number of octetsin length.
b 26 — DIAGNOSTIC Packet Format

b |dentifier Fields, as described in 12.1.2 through

768 operation, the first four octets consist of the

Figure 27 illustrates the format of the REJEC
conjunction with the Packet Retransmission Faci

This packet contains three, four, or six octef
whether modulo 8, 128, or 32 768 sequence nu

I packet used in
lity (see 13.4).

s, depending on
mbering is used.

For modulo 8 and 128 operation, the first three

the Packet Type Identifier Fields, as described

octets consist of

n 12.1.2 through

the Genera Format Identifier, the Logical ChanE]veI Identifier, and

12.1.4. However when packet sequence numb
modulo 8, bits 8, 7, and 6 of octet 3 (part of

ing is performed
the Packet Type

Protocol Ident|fier,(General Format Identifier, the Logical
Channel Identifief,7and the Packet Type Identifier Fields, as
described in 12111 fhrnllgh 1214

Identifier) are used as noted bel ow.

For modulo 32 768 operation, the first four octets consist of the

The Logical Channel Identifier Field is coded as all zeros.

12.7.1 Diagnostic Code field

The octet following the Packet Type Identifier is the Diagnostic
Code Field and contains information on the error condition
which resulted in the transmission of the DIAGNOSTIC packet.
The coding of the Diagnostic Code Field is given in table 24.

12.7.2 Diagnostic Explanation field

When the DIAGNOSTIC packet is issued as a result of the
reception of an erroneous packet (i.e., a packet with one of the
conditions listed in tables 31 or 32), this field contains the first
three octets (first four octets for modulo 32 768 operation) of
header information from the erroneous packet. If the erroneous

O ISO/IEC 2000 — All rights reserved

Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type |dentifier Fields, as
described in 12.1.1 through 12.1.4.

Packet Receive Sequence Number:

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of octet 4 when
extended, or bits 8 through 2 of octet 5 and bits 8 through 1 of
octet 6 when super extended, are used for indicating the packet
receive sequence number P(R). P(R) is binary-coded. Bit 6, or bit
2 when extended, is the low-order bit. When super extended, bit
2 of octet 5 is the low order bit and bit 8 of octet 6 is the high
order bit.
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Bits
Octets 8 7 6 5 4 3 2 1

1 | General Format Identifier
0 0 0 1

Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier

(See Note)
2 Logical Channel Identifier ) 5 5 5 5 0 . . .
3 P(R) 0 Paclket Ty%e Ident(|)f|er 1 3 Packet Type Identifier
1 1 1 1 0 0 1 1
Heon 4 | DTE AddressLength DXE Address Length
1 DXE Address |
Bits : :
! |

Octets 8 7 6 5 4 3 2 1

1 | Genergl Format Identifier
0 0 1 0

2 Logical Channel Identifier

Packet Type Identifier
3 0 0 0 0 1 0 0

4 P(R) 0
(Modul g 128)

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genergl Format Identifier
0 0 1 1

3 Logical Channel Identifier
4 Packet Type Identifier
0 0 0 0 1 0 0
5 P(R) - low order 0
6 P(R) - high order

(Modulg 32 768)

Fi

qure 27 — REJECT Packet Format

12.9 Registrption’packets
The following packets are used in conjunction with the On-line

DTE Address

Registration L ength

! Registration I

(Modulo 8 and modul0'128)

NOTE — Coded 0002 (modulo 8) or 0010 (njodulo 128).

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

0 0 0 0 0 0 0 0

0 0 0 0

4 Packet Type Identifier
1 1 1 1 0 0 1 1
5 DTE Address Length DXE Alddress Length
1 DXE Address I
[} |
I |
1 DTE Address I

Registration Length

1 Registration I

(Modulo 32 768)

Figure 28 — REGISTRATION REQUEST Packet Format

Channel ldentifier, and the Packet Type ldentifier Fields, as

FaC|I|ty Registr trom Fmi“ty (yac 131)
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.

For modulo 8 and 128 operation, the first three octets consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4.

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical

50

described in 12.1.1 through 12.1.4.
The Logical Channel Identifier Field is coded as all zeros.

12.9.1.1 Address Length fields

The octet following the Packet Type Identifier 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.
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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.

I SO/IEC 8208 : 2000(E)

Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier 0 0 0 0

12.9.1.4 Registratiomfietd

The Registratipn Field is present only when a change in
agreement is desired for one or more optional user facilities.

The Registratiop Field contains an integral number of octets. The

actual maximu

length of this field depends on the capabilities

supported at the DTE/DXE interface. However, this maximum
cannot exceed 109 octets.
See aso:

O Coding pf the Registration Field (clause 16).
12.9.2 REGIJTRATION CONFIRMATION packet
Figure 29 illystrates the format of the REGISTRATION
CONFIRMATIDN packet.

For modulo 8 4
the General For|
the Packet Typ!
12.1.4.

For modulo 32
Protocol Ident
Channdl Identi
described in 12

The Logica Ch

12.9.2.1 Caus
The octet folloy

Ind 128 operation, the first three octets consist of
mat | dentifier, the Logical Channel Identifier, and
p |dentifier Fields, as described in 12.1.2 through

768 operation, the first four octets consist of the
fier, General Format Identifier, the Laogiea
ier, and the Packet Type ldentifier Fields, as
1.1 through 12.1.4.

bnnel |dentifier Field is coded as.all\zeros.

e field
ing the Packet Type Identifier is the Cause Field

and contains th
an indication th

The coding
CONFIRMATI
12.9.2.2 Diag

The octet folloy
and contains &g

cause of any failure i negotiation of facilities or
the Registration Field was acceptable.

f the Cause“Field in a REGISTRATION
DN packet isgiven in table 10.

hostic-Code field

ing the’'Cause Field is the Diagnostic Code Field
ditional_information on the reason for failure of

(See Note)
2 0 0 0 0 0 0 0 0
3 Packet Type Identifier
1 1 1 1 0 1 1 1
4 Cause
Diagnodtic

6 DTE Address Length DXE.Alddress Length

: DXE Address :

| DTEAddress |

Regrstration Length

1 Registration I
(Modulo 8 and-modulo 128)

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

Bits
Octets 8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

3 0 0 0 0 0 0 0 0

0 0 0 0

4 Packet Type Identifier
1 1 1 1 0 1 1 1
5 Cause
6 Diagnostic
7 DTE Address Length DXE Alddress Length
: DXE Address :
: DTE Address :

Registration Length

1 Registration I
(Modulo 32 768)

facilities negotiation.

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

12.9.2.3 Address Length fields

The octet following the Diagnostic Code Field 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.

O ISO/IEC 2000 — All rights reserved

Figure 29 — REGISTRATION CONFIRMATION
Packet Format

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

12.9.2.4 Address fields

These fields are not present under the procedures in this
International Standard.
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Table 10 — Coding of the Cause Field in REGISTRATION CONFIRMATION Packets

BITS:
CAUSE 8 7 6 5 4 3 2 1
Invalid Facility Request 0O 0 0O OO0 11
Network Congestion 0O 0 0O OO 1 01
Local Procedure Error 0 001 00 11
Registration/Cancellation Confirmed [0 1 1 1 1 1 1 1

12.9.2.5 Regisgtration Length field

The octet follo
Registration Fi

ing the Address Fields indicates the length of the
Hld in octets. The registration-length indicator is

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

12.9.2.6 Regisgtration field

The Registratign Field is used to indicate which optional user

facilities are

ailable and which are currently in effect. The

Registration Figld contains an integral number of octets. The

actual maximu

length of this field depends on the capabilities

supported at the DTE/DXE interface. However, this maximum
cannot exceed 109 octets.
Seedlso:

0 Coding of the Registration Field (clauise

13 Proceduresfor optional user faci
A number of optional user facilitiés'are availabl

16).
ities
b for use between

a DTE and a DXE. Table 1 summarizes thg¢se optional user

facilities.

13.1 On-line Facility‘Registration
On-line Facility Registration is an optional user
for a period of time by the DTE and DXE. Th
subscribed to,-permits a DTE at any time to re
of optional, user facilities and/or to obtain the
such facitities as understood by the interfacing O

Table 11 (1 of 2)0 PacketLayer Optional User Facilities

facility agreed to
s user facility, if
fuest registration
current values of
XE.

Applies To
Classification’: | Agree For Applies DTE/DTE
See Period Of Per Operation?
Optional User Facility Clause vC* | PVC* Time? Call? (Note 6)
On-line Facilily Registration 13.1 — — Yes No Yed
Extended Pdcket Sequence Numbering 13.2 A A Yes No Yes
Super Extenfled Packet Sequence Numbering 13.2 A A Yes No Yes
D-bit Modificption 13.3 A A Yes No No
Packet Retrgnsmission 134 A A Yes No Ye$
Incoming Calls Barred 13.5 E — Yes No Nd
Outgoing Calls Barred 13.6 E — Yes No Yes
One-way Logical Channel Outgoing 13.7 E — Yes No Yes
One-way Logical €hannel Incoming 13.8 A — Yes No Yes
Nonstandard Default Packet Sizes 13.9 C C Yes No Yes
Nonstandard-Befatti-indew-Sizes +3-36 A A Yes No Yes
Default Throughput Classes Assignment 13.11 A A Yes No Yes
Flow Control Parameter Negotiation 13.12 E — Yes ves Yes
Throughput Class Negotiation related facilities 13.13
—Basic Throughput Class Negotiation 13.13 E — Yes ves Yes
—Extended Throughput Class Negotiation 13.13 A C — Yes Yes Yes
Closed User Group related facilities 13.14
——Closed User Group 13.14.1 E — Yes No No
——Closed User Group With Outgoing-éess 13.14.2 A — Yes No No
—Closed User Group With Incomingcéess 13.14.3 A — Yes No No
—Incoming Calls Barred Within a Closed User Group 13.14|4 A\ -+ Yes No No
—Outgoing Calls Barred Within a Closed User Group 13.14{5 + Yes Ng No
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Table 11 (2 of 2)0 Packet Layer Optional User Facilities

Applies To
Classification’: | Agree For Applies DTE/DTE
See Period Of Per Operation?
Optional User Facility Clause vVC* | PVC* Time? Call? (Note 6)
—Closed User Group Selection 13.14.6 E — No veb No
—Closed User Group With Outgoingcéess Selection 13.14.7 C — No Yes No
Bilateral Closed User Group related facilities 13.15
—Bilateral Closed User Group 13.15.1 A — Yes No No
—Bilateral Closed User Group With Outgoingdess 13.15.2 A — Yes No No
—Bilateral Closed User Group Selection 13.15.3 C — No Yeb No
Fast Select 13.16 E — No Yes Yes
Fast Select Acceptance 13.17 E — Yes INO Nd
Reverse Chdrging 13.18 A — No Yes No
Reverse Chdrging Acceptance 13.19 A — Yes No No
Local Chargipg Prevention 13.20 A — Yes No No
Network Usef Identification (NUI) related facilities 13.21
—NUI Subsdription 13.21.1 A — Yes No No
—NUI Overrige 13.21.2 A — Yes No No
—NUI Selection 13.21.3 C - No veb No
Charging Infgrmation 13.22 A — Yes Yes No
ROA related [facilities 13.23
—ROA Subsgription 13.23.1 A — Yes No No
—ROA Selegtion 13.23.2 A — No Yes No
Hunt Group 13.24 A — Yes No No
Call Redirecon and Call Deflection related facilities 13:25
—~Call Redirgction 1325.1 A — Yes No No
—Call Defledtion Subscription 13.25.2.1 A — Yes No No
—Call Defleqtion Selection 13.25.2.2 C — No Yes No
—<Call Redirgction or Call Deflection Notification 13.25.3 C — No Yes No
—ICRD Preyention Subscription 13.25.4.1 A — Yes No No
—ICRD Statyis Selection 13.25.4.2 A — No Yes No
Called Line Address Modified Notification 13.26 E — No Yes No
Transit Delay Selection And Indication 13.27 E — No Yes No
Alternative Addressing related fagilities 13.28 A
—Global Altgrnative Address\Registration 13.28.1.1 A — Yes No No
—Interface Jpecific Alternative Address Registration 13.28(1.2 C + Yeg N No
—Alternative| Address Usage Subscription 13.28.2 A — Yes No No
TOA/NPI Addiress, Subscription 13.29 A E — Yes No No
Reference N{imb&r 13.30 Yes Yed Yes
*VC = VirtualtCall

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 optionally be provided by an
X.25 network (an A - Additional facility), is conditional (C) or does not apply (shown as a dash) as given in Recommendation X.2.

2 InaDTE/DTE environment, use of these facilitiesis agreed to separately for each direction of transmission.

3 InaDTE/DTE environment, these facilities may apply only through the use of the On-line Facility Registration Facility.

4 These per Virtual Call facilities cannot be used unless the corresponding facility has been agreed to for a period of time.

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

6 Annex A and ISO/IEC TR 10029 apply in lieu of this column for DTE-to-DTE operation in the case where one DTE is acting as an intermediate
system exporting facilities of a packet network to one or more other DTES.

7 Thisfacility is designated by Recommendation X.2 as A before 2359 hours UTC, 31 December 2000 and E after that time.

8 This facility, which does not appear in Recommendation X.2, applies only to DTE/DTE operation. It is applicable for both Virtua Calls and
Permanent Virtual Circuits
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In a DTE/DTE environment, separate agreement to use the
facility 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.

NOTE — The 1996 version of Recommendation X.25 has deleted the
registration procedure.

result, report the availability and the current values of all opti

onal

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
registration procedure will not be reported in
REGISTRATION CONFIRMATION packet. Th
REGISTRATION CONFIRMATION packet also contains
appropriate cause code.

the
the
e
an

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

13.1.1 Generdl proceduresfor On-line Facility Registration

line Facility

egistration Facility. The registration procedure
itself does nof affect the state of any logical channel. Specific yestart procedure is initiatetin @ DTE/DCE

modified only when there are no existing

irtual Calls (i.e.,

all

] ) ) logical channels used for Virtual Calls are'in|the READY state —
This subclaus¢ describes the general procedures for using the On-pl)_ When these facilities take effect and Wwhen there is one or

more Permanent Virtual Circuits.atithe DTE/DXE interface, a

vironment, the

procedures depend on the facility to be negotiated and are pCg transmits a RESTART INDICATION padket with a cause

discussed in 13.1.2.

13111 Req

ing facility registration

This subclaus¢ applies to a DTE only when it acts as an initiator

for the registrdtion procedure.

A DTE requepts registration of optional user facilities and/or
as REGISTRATION CONFIRMATION packef also transmits a

transmitting across the DTE/DXE interface a RESTART REQUEST packet with a cayse indicating “DTE
“Registfation/Cancellation

obtains the user facilities,
applicable, b

REGISTRATI

urrent values of optional

N REQUEST packet and by starting
Registration Request Response Timer (T28).

indicating
diagnostic

“Registration/Cancellation Corffirmed”
“No Additional Informatio

and the
" A RESET

INDICATION packetistalso transmitted by|the DCE across the

remote DTE/DCE ‘interface with the caluse

“Remote DTE

Operational” and-the diagnostic “No Additipnal Information.”

In a DTE/TE environment, the DTE transmitting

Originated”
Confirmed.”

and the diagnostic

[f“the DCE or DTE cannot maeke al of the modifications

a

A REGISTRATION REQUEST packet may be sent without
attempting to fegister any optional user facilities (i.e., without-& requested in a REGISTRATION REQUEST packet, then it will
Registration Feld) to obtain the current values of the applicable not alter the values of some facilities. Circumstances in which all
optional user facilities or to avoid requesting facilities or-Values Of the modifications requested cannot be made iclude:

of facilities thaf are not available.

Having sent § REGISTRATION REQUEST packet, the DTE
should wait fof the REGISTRATION CONFIRMATION packet
before sending a CALL REQUEST packet. b)

receive a REGISTRATIONCONFIRMATION

expiration of T28_fafter transmission of a
REGISTRATION REQUEST packetis considered an error. The
registration procedure is retried up’ to a maximum number of
times R28. Affer this, the Pagket Layer notifies the appropriate
entity that it hias not receiveda confirmation of the registration
procedure.

a) conflict in facilities settings (e.g., requegting the Reverse
Charging Acceptance Facility when thg Local Charging
Prevention Facility isin effect); and

when the interfface has a least ope Virtua Call
established when attempting to negotiale those facilities
that require al Virtual Call logical channels to be in the
READY state (pl); this includes the| collision of an
INCOMING CALL packet and a REGISTRATION
REQUEST packet.

The failure t
packet befor

If the requested value of a particular facility is npt permitted, then
the DCE or DTE will report in the REGISTRATION

See also: CONFIRMATION packet:

O REGISTRATION REQUEST packet format (12.9.1 and a)
figure 28}; D)

Receiving a rgmonse to facility registration (13.1.1.3);

if the facility has a boolean vaue, the va\IrJe permitted;

If the facility has a numeric value and the requested value
is greater than the maximum-permitted vaue of that
facility, the maximum-permitted value; or

Registration Request Response Timer (T28) (table 26); . . .
c) if thefacility has a numeric value and the requested value

is less than the minimum-permitted value of that facility,
the minimum-permitted value.

Registration Request Retransmission Count (R28) (table
27).

13.1.1.2 Processing afacility registration request

This subclause applies to a DTE only in a DTE/DTE
environment when it acts as a responder for the registration
procedure. It always applies to a DCE when the registration
procedureis used.

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

54

NOTE — The values shown in the REGISTRATION CONFIRMATION
packet represent the current values in effect.

If, in a DTE/DTE environment, a DTE receives a
REGISTRATION REQUEST packet after having transmitted its
own REGISTRATION REQUEST packet, then the registration
procedure is considered canceled with no effect and no
REGISTRATION CONFIRMATION packet is returned. The DTE
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In this case, the DTE should transmit a REGISTRATION
REQUEST packet without a Registration Field to ascertain the
current values of the optional user facilities as understood by the

See also:

O REGISTRATION CONFIRMATION packet

format

(12.9.2 and figure 29);

O Facilitiesthat can be modified only when al Virtual Calls
areinthe READY dtate (13.1.2.5);

0 Restart procedures (clause 4).

13.1.1.3 Rec

interfacing DXE.

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 failu
initiates a restart procedure with the

re. When the DCE
cause “Network

Congestion” or “Network Operational,” the facilities values
previously negotiated may be affected. (When the DCE initiates a

This subclause
for the registrat

The REGISTR
response to a j
sent either with
information reg
all optional use
The DTE may

nina-a resnonse to facility registration
5 L >4 5

ppplies to a DTE only when it acts as an initiator
on procedure.

ATION CONFIRMATION packet received in
REGISTRATION REQUEST packet, which was
or without a Registration Field, always contains
arding the availability and the current values of

facilities applicable to the DTE/DXE interface.
hoose either to accept the values reported in this

another REG

STRATION REQUEST packet across the

packet or to j:empt to negotiate other values by transmitting
I

DTE/DXE int

The facility

CONFIRMATI
Virtual Calls. |
Virtua Circuitg
facilities that cf
Virtual Calls (i
in the READY
restart procedu
receive a RES]|

ace.

values reported in a REGISTRATION
DN packet are in effect for any subsequent
h addition, when there is one or more Permanent
at the DTE/DXE interface, the values of those
bn be modified only when there are no existing
e., al logical channels used for Virtua Calls are
state (pl)) take effect at the completion of a
. In a DTE/DCE environment, the DTE will also
IART INDICATION packet from the DCE with’a

cause indicating “Registration/Cancellation Confirmed” and the

diagnostic “N
environment,
CONFIRMATI

o Additional
the DTE
DN packet

INDICATION

Information.”
receiving
will also

a

In_ a~DTE/DTE
REGISTRATION

receive a RESTART
acket with a cause indicating’“DTE Originated”

restart procedure with the cause “Local Pr
facilities values are not affected.)

A fault condition within a DTE that’ acts as
registration procedure in a DTE/DFE enviro
values of the optional user\facilities p

bcedure Error,” the

a responder for the
hment may affect the
eviously registered

through the registration proecédure. In this case, the DTE

initiates a restart procedure with a cause g
to inform the other DFE of the failure. If the]
Operational” or “DTE"Not Operational,” t
values previously\negotiated may be aff
facilities valugs are not affected.

When a DTE that acts as an initiator for
procedureeceives a RESTART INDICATION
that the'facilities values may have been affected
REGISTRATION REQUEST packet without a |
toyverify the facilities values previously nego
REGISTRATION REQUEST packet may be ser
negotiate particular facilities.

13.1.2 Registration proceduresfor specific o
facilities

The registration procedure for a specific opti
depends on the facility. Table 12 classifies, fo

f “DTE Originated”
diagnostic is “DTE
hen the facilities
bcted; otherwise the

the registration
packet indicating
| it should send a
Registration Field
fiated. A second
t, if necessary, to

btional user

bnal user facility
the purposes of

registration, the optional user facilities agcording to the

registration-procedure requirements applying to

them.

and the diagnostic “Registration/Cangellation Confirmedri
either case, a RESTART CONFIRMATION packet is transmitted
in response to the RESTART INDICATION packet.

Those optional| user facilities~for which a modification was
requested in the REGISTRATION REQUEST packet but for
which there i no corresponding facility indicated in the
REGISTRATIQN CONEIRMATION packet are not supported or
are not permitfed/to-be negotiated with the On-line Facility
Registration Fagility-

The absence of a registration-facility in a REGISTRATION
REQUEST packet means no modification fo the previous
agreement is desired for the concerned facilities.

The absence of a registration-facility in a REGISTRATION
CONFIRMATION packet means that the concerned facilities are
not supported or are not permitted to be negotigted with the On-
line Facility Registration Facility.

DTEs should ignore registration-facilities that they do not
support or do not know

See aso:

0 REGISTRATION CONFIRMATION packet
(12.9.2 and figure 29);

format

O Facilitiesthat can be modified only when al Virtua Calls
arein the READY dtate (13.1.2.5);

0 Restart procedures (clause 4).

13.1.1.4 Effectsof fault conditionson registration

A fault condition in a DTE that acts as an initiator for the
registration procedure may affect the values of the optional user
facilities previously registered through the registration procedure.

O ISO/IEC 2000 — All rights reserved

Seealso:
O Coding of the Registration Facilities (clause 16).

13.1.2.1 Class1 optional user facilities

The registration procedure does not apply to optional user
facilitiesin Class 1. These optional user facilities are:

a) thosefacilities for which negotiation is not permitted:
O On-line Facility Registration (13.1),
O Closed User Group related facilities (13.14),
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Table 12 (1 of 2) — Classification of Optional User Facilities for Registration

Registration Facility® Used In:

REG.CONF.* | REG.CONF.*
REG.REQ.* Packet To Packet To Registration
Packet To Indicate Indicate Applicable
Class And Request Current Facility to
Characteristics Of Values For Values Of Available In DTE/DTE
Optional User Facilities* Optional User Facility? Facilities Facilities DXE Operation?*
Class 1: Facilities for On-line Facility Registration — — — —
which registration does nqt Closed User Group related — — — —
apply (See 18121 facititres
Bilateral Closed User Group — — — —
related facilities
Fast Select — — — —
NUI related facilities — — = —
ROA Subscription — — — —
Hunt Group — — — —
Call Redirection and Call — — — —
Deflection related facilities
Transit Delay Selection and — — — —
Indication
Alternate Addressing relate — = — —
facilities
Reference Number — — — —
Class 2: Facilities that Local Charging Prevention — a — No
cannot b¢ negotiated but
whose values can be
ascertaingd (Seel3.1.2.2
Class 3: Facilities that Reverse Charging — — b No
apply on f per Virtual Charging Information (per — — b No
Call basig and whose Virtual Call basis)
availability for use can be ROA Selection — — b No
ascertaingd by a DTE Called Line Address — — b No
(these cofrespond to Modified Notijfication
certain Adlditional
facilities that a DTE may
use, if implemented by the
DCE, with no need for
prior agrdement with the
DCE) (Sde 13.1.2.3)
Class 4: Facilities that are Incoming Calls Barred c c — Yes
always ayailable ard Outgoing Calls Barred c c — Yes
whose use can be-invoked/Flow Control Parameter c c — Yes
revoked iy a DTE at any | Negotiation
time (thege.correspond to| Basic Throughput Class c c — Yes
certain ESsenttat-facitites Ncguﬁaﬁuﬁ
whose use a DTE and Fast Select Acceptance c c — Yes
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 Facility® Used In:

REG.CONF.* | REG.CONF.*
REG.REQ.* Packet To Packet To Registration
Packet To Indicate Indicate Applicable
Class And Request Current Facility to
Characteristics Of Values For Values Of Available In DTE/DTE
Optional User Facilities* Optional User Facility? Facilities Facilities DXE Operation?*
Class 5: Facilities that Extended Packet Sequence d® d b Yes
apply to the DTE/DXE Numbering
interface gwhose Super Exterded-Packet £ o fy Yes
availahility for negotiation Sequence Numbering
can be ascprtained and a D-bit Modification o d b No
value negqtiated (these Packet Retransmission d® d b Yes
correspondl to certain Nonstandard Default Packet e e b Yes
Additional facilitieswhose | Sizes
useaDTHand DXE must | Nonstandard Default f f b Yes
agree to fdr aperiod of Window Sizes for Normal
time) (Section 13.1.2.5) and Extended Packet
Sequence Numbering
Nonstandard Default g g b Yes
Window Sizes for Super
Extended Packet Sequence
Numbering
Default Throughput Classes h h b Yes
Assignment
Extended Throughput Class C c — Yes
Negotiatiofi
Reverse Charging c c b No
Acceptance
Charging Information (per c c b No
interface basis)
TOA/NPI Address o d O No
Subscription
Logical Channel:Rangés i° i b Yes
*REG.REQ. = REGISTRATION REQUEST packet
REG.CONF. = REGISTRATION CONFIRMATION packet
NOTES
1 The categjorization of facilitiesas Essential or Additional isgivenin table 11.
2 The term “optional user fagility” with regard to the registration procedure includes Logical Channel Ranges parametgeranietses are
inclusive df the One-way-l'ogical Channel Outgoing and One-Way Logical Channel Incoming Facilities. The values sybject to negofiation are
the associfited parametefs(i.e., boundary points) of the one-way incoming logical channels (LIC and HIC), two-way logitsa(lch@aramd
HTC), and|one-way-outgoing logical channels (LOC and HOC).
3 The regjstration ‘procedure makes use of nine “registration-facilities.” These registration-facilities, which are usedjugubpriit of the|
registration procedure, are:
a) thp "Nen-negotiable Facilities Values” Registration-Facility
b) the “Availability Of Facilities” Registration-Facility
c) the “Facilities That May Be Negotiated At Any Time” Registration-Facility
d) the “Facilities That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State p1” Registration-Facility
e) the “Nonstandard Default Packet Sizes” Registration-Facility
f)  the “Nonstandard Default Window Sizes for Normal and Extended Packet Sequence Numbering” Registration-Facility
g) the “Nonstandard Default Window Sizes for Super Extended Packet Sequence Numbering” Registration-Facility
h) the “Default Throughput Classes Assignment” Registration-Facility and
i) the “Logical Channel Types Ranges” Registration-Facility.
The Registration-Facilities in (eff), (g), and (h) above are used to negotiate the optional usetidacilith the same name. However, the
registration-facility is distinct from the optionaser 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.
O 1SO/IEC 2000 — All rights reserved 57


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

ISO/IEC 8208

- 2000(E)

O Bilateral Closed User Group related facilities
(13.15),

0 Network User

Identification related facilities

(13.21)
O  Hunt Group (13.24),
O Alternate addressing related facilities (13.28), and

O Reference Number (13.30);

whether optional user facilities are available for use by the DTE.
If this registration-facility indicates that a Class 3 optional user
facility is available for use, then the DTE may request it on

subsequent Virtual Calls.

13.1.2.4 Useof registration-facilities applicable to Class 4

optional user facilities

There are five Class 4 optional user facilities:

a) Incoming Calls Barred (13.5);

b) those faf
are Esss
Virtual

o T

c) those f
registrat

o R

C

C
(2
13.1.2.2 Use

optional user f

There is one
Prevention (13.

Lilities for which negotiation is not needed (these
Intial facilities that a DTE may request on a per
Call basis at any time):

0 Fr Select (13.16), and

ansit Delay Selection and Indication (13.27);

bcilities for which the applicability of the
on procedure is for further study by ITU-T:

DA Subscription (13.23.1),

| Deflection related facilities (13.25.2), and

ad CEI Redirection (13.25.1),
a
g

bll Redirection or Call Deflection Notification
3.25.3).

Df registration-facilities applicable to Class 2
heilities

Class 2 optional user fecility: Local Charging
DO).

The registratiol
values of Cl
invoke or revol

To ascertain t
DTE shal t
REGISTRATI

registration-fagilities. The “Non-negotiable Facilities Values”
Registration-Fpcility is used hy the DCE in a REGISTRATION
N packet tosspecify the values of the Class 2

CONFIRMATI
optional user

13.1.2.3 Use
optional user f

There are fou

procedure can be used only to ascertain the
2 optional user facilities. It cannot be used to
these facilities.

values of Class 2 optiona ‘user facilities, the
ansmit across the DIE/DCE interface a
N REQUEST packetSwith or without any

cilities.

registration-facilities applicable to Class 3
cilities

Class 3 optional user facilities:

b) Outgoing Calls Barred (13.6);

c) Flow Control Parameter Negotiation
d) Basic Throughput Class Negotiation
e) Fast Select Acceptance)(13.17).

The “Facilities That May “Be Negotiate)
Registration-Facility is”used by a DTE in
REQUEST packet to,'specify whether optio
to be invoked or\revoked. (The REGISTH
packet transmitted across the DTE/DXE
contain other¥egistration-facilities.)

The “Eacilities That May Be Negotiate
Registration-Facility is used by the D(
REGISTRATION CONFIRMATION packet
optional user facilities are invoked or
registration-facility indicates that the Flow]
Negotiation and/or the Basic Throughpu
Facility is invoked, then the DTE may
subsequent Virtual Calls. If this registration-
the Incoming Calls Barred, Outgoing Calls

13.12);
13.13); and

d At Any Time”
a REGISTRATION
hal user facilities are
RATION REQUEST
interface may also

d At Any Time”
CE or DTE in a
to specify whether
revoked. If this
Control Parameter
[ Class Negotiation
negotiate them on
facility indicates that
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 Barrgd and/or Outgoing

Calls Barred Facilities does not alter the values of the
ranges of logical channel types (LIC, HIC, LTC, HTC

parameters for the
LOC, and HOC).

2 In a DTE/DTE environment, the registration procedure may be

applied to the Incoming Calls Barred, Outgoing Call
Select Acceptance Facilities (these facilities do not U
environment). The Incoming Calls Barred and Outg
Facilities may be invoked/revoked to control Virtual

s Barred, and Fast
sually apply in this
oing Calls Barred
Call initiation on

the DTE/DTE interface. Negotiation of the Fast
Facility may be used to determine the ability of bo

Select Acceptance
DTEs to support

the Fast Select Facility when used during Virtual Cal| setup.

a) Reverse Charging (13.18);

b) Charging Information (per Virtual Call basis) (13.22);
¢) ROA Selection (13.23.2); and
d) Called Line Address Modified Notification (13.26).

The registration procedure can be used only to determine the
availability for use of Class 3 optional user facilities. It is not
used to invoke or revoke these facilities. To ascertain the
availability for use of Class 3 optional user facilities, the DTE
shall transmit across the DTE/DCE interface a REGISTRATION
REQUEST packet with or without any registration-facilities. The
“Availability Of Facilities” Registration-Facility is used by the
DCE in a REGISTRATION CONFIRMATION packet to specify
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13.1.2.5 Useof registration-facilities applicable to Class 5

optional user facilities

There are nine Class 5 optional user facilities:

a) Extended Packet

Sequence Numbering and Super

Extended Packet Sequence Numbering (the exact method

for negotiating this facility is being
(13.2) - Class 5.1;

b) D-bit Modification (13.3) - Class 5.1;

studied by ITU-T)

c) Packet Retransmission (13.4) - Class 5.1;

d) Nonstandard Default Packet Sizes (1

3.9) - Class 5.2;

e) Nonstandard Default Window Sizes (13.10) - Class 5.2;

O ISO/IEC 2000 — A

Il rights reserved
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f) Default Throughput Classes Assignment (13.11) -
Class5.2;
g) Extended Throughput Class Negotiation (13.13) -
Class5.1;
h) Reverse Charging Acceptance (13.19) - Class 5.1; and
i) Charging Information (per-interface basis) (13.22) -
Class5.1.
The set of logical channel range parameters (LIC, HIC, LTC,

HTC, LOC and HOC) is aso

encompasses t
(13.7) and the
(13.8).

NOTES

included in Class5.2. This set

= O] Y

cl

One-way Logica Channel Incoming Facility

1 Class 5 optiondl user facilities are further categorized by whether they

have a boolean v

2 In this subcld
parameters ass

3 The registrati
Nonstandard D
Assignment Fa
Calls only. The
facilities for Per

To ascertain th|

ue (Class 5.1) or anumeric value (Class 5.2).

use, “optional user facilities” also refers to the set of
ciated with the different logical channel types.

pn procedure for the Nonstandard Default Packet Sizes,
pfault Window Sizes, and Default Throughput Classes
ilities applies to the use of these facilities for Virtual
Fegistration procedure does not apply to the use of these
hanent Virtual Circuits.

b availability for negotiation of Class5 optional

user facilities, the DTE transmits across the DTE/DXE interface a

REGISTRATI(
registration-fa
Registration-F
REGISTRATI(
optional user
If this registral
facility is avail
value for it in &

The procedur
dependent on
or a numeric v

NOTE 4 —A
optional user fag
negotiation.

To register a
class, the D]
REGISTRATI(
registration-fa

N REQUEST packet with or without any
ilites. The “Availability Of Facilities”.
Acility is used by the DCE or DTE in“a

DN CONFIRMATION packet to specify whether

acilities are available for negotiation by the DTE.
fion-facility indicates that a Class 5 ogptional user
hble for negotiation, then the DTE may negotiate a
subsequent REGISTRATION REQUEST packet.

e for registering a value fory*such a facility is
whether the facility has a boolean value (Class 5.1)
plue (Class 5.2).

DTE may attempt to register a value for a Class 5
ility without ascertaining whether it is available for

alue for @ng ‘'or more optional user facilities in this
'E transmits across the DTE/DXE interface a
DN _REQUEST packet containing the appropriate
ilities as shown in table 12. The appropriate

registration-fa

a

DXE in a REGISTRATION CONFIRMATION packet to specify

DTE/DXE interface.

13.1.25.1 Registering valuesfor Class 5.1 (Boolean) optional

user facilities

I SO/IEC 8208 : 2000(E)

The appropriate registration-facilities are used by the DCE or
DTE in a REGISTRATION CONFIRMATION packet to specify
whether optional user facilities are invoked or revoked.

13.1.2.5.2 Registering valuesfor Class 5.2 (Numeric)
optional user facilities

The appropriate registration-facilities (see table 12) are used in a

REGISTRATION REQUEST packet to specify the numeric

values that the DTE wishes to negotiate for the corresponding

Class 5.2 optional user facilities. (The REGISTRATION

REQUEST DTE/DXE interface
1y also )

anges” Registration-
the parameters (i.e.,
vay incoming logical
channels (LTC and
els (LOC and HOC)
veen LIC, HIC, LTC,
hall be maintained.
Al channels, LIC and
no two-way logical
. When there are no
hd HOC are equal to
el Types Ranges”
I number of logical
tual Calls. This total
vay incoming logical
one-way outgoing

When using the “Logical Channel Types.R
Facility, the values to be negotiated\afe
boundary points) associated with ther one-
channels (LIC and HIC), two-way logical

HTC), and one-way outgoingd ldgical chann
as shown in figure 1. The relationships bet
HTC, LOC, and HOC, shown in figure 1
When there are no oge-way incoming logic
HIC are equal to~zero. When there are
channels, LTC @and"HTC are equal to zerg
one-way outgoing logical channels, LOC al
zero. In, &ddition, the “Logical Chann
Registration-Facility also indicates the totg
channels that the DTE wishes to use for Vi
is.equal to the sum of the number of one-
chahnels, two-way logical channels, ang
logical channels.

The appropriate registration-facilities are U
DTE in a REGISTRATION CONFIRMATION
the values of the corresponding Class 5.2 g
The relationship between the values of Cl
facilities, if any, in a REGISTRATION RE(
those in the REGISTRATION CONFIRMA

sed by the DCE or
| packet to specify
ptional user facilities.
hss 5.2 optional user
DUEST packet and
TION 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 maximum-permitted value; and

c) if the requested value is less than thp minimum-permitted

value of that facility, then the vglue shown is the

minimum-permitted value.

xet Sequence

Numbering Facilities
a value for each Class 5 optional user facility applicable to the Extended Packet Sequence Numbering and Super Extended

Packet Sequence Numbering are optional user facilities. Only one
of these facilities may be agreed to for a period of time by the
DTE and DXE.

The appropriate registration-facilities (see table 12) are used by a Extended Packet Sequence Numbering, if subscribed to, provides

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.)

O ISO/IEC 2000 — All rights reserved

sequence numbering of packets performed modulo 128. It applies
in common to all logical channels at the DTE/DXE interface.

Super Extended Packet Sequence Numbering, if subscribed to,
provides sequence numbering of packets performed modulo 32
768. It applies in common to all logical channels at the
DTE/DXE interface.
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If neither Extended nor the Super Extended Packet Sequence
Numbering is agreed, the sequence numbering of packets is
performed modulo 8.

NOTE /7 In addition, some networks may permit the calling DTE to
dynamically select modulo 32 768 or modulo 128 or modulo 8 operation
on a per-virtual call basis and to choose the modulo for each permanent
virtual circuit. The same modulo applies to both directions of
transmission for a given logical channel. This type of operation is
beyond the scope of this International Standard.

13.3 D-bit Modification

receive sequence number 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. If the P(R) is outside this range, the DXE
receiving the REJECT will initiate a reset procedure. A DCE will
indicate the cause as “Local Procedure Error” whereas a DTE
will indicate the cause as “DTE OriginatedIh either case, the
diagnostic will be “Invalid P(R).”

The failure to receive the requested DATA packet before
expiration of timer T27 is considered an error. The REJECT

This optional ~use—facHity—appHes—enly—teo—a—DPTE/DCE

environment.

packet is retransmitted up to a maximum_rjumber of times R27.
After this, the DTE resets the logicahehannel with a cause

D-bit Modifica

ion is an optiona user facility agreed to for a

period of time lpy the DTE and DCE. It applies in common to all

logical channel
intended for us
for operation g
P(R) significan|
with end-to-end

For communic

facility, if subsq
a) changes
Format

ACCEP]
DATA |

b) sets to
Identifig
CONNE
DATA |

For internation|
conversion (a)
international o
Administrationg

See also:
0 Délivery

13.4 Packet

Packet Retran
period of time
logica channel
using this facil
apply only whi

5 at the DTE/DCE interface. This facility is only
P by those pre-D-bit DTES which were designed
n public data networks that support end-to-end
Ce. It allows these DTESs to continue to operate
P(R) significance within a national network.

Htions within the national network, this user
ribed to

from O to 1 the value of bit 7 of the Genera
Identifier in al CALL REQUEST and CALL
TED packets and the value of the D-bit in all
ackets received from the DTE, and

0 the vaue of hit 7 of the Genera Format
r in al INCOMING CALL and CALL
CTED packets and the value of the D-bit in al
ackets transmitted to the DTE.

bl operation, conversion (b) above applies and
bbove does not apply. Other conversion‘rules for
peration are for bilateral agreement between

Confirmation bit (6.3 ,a0d-7.1.4).

Retransmission

ission is an gptianal user facility agreed to for a
y the DTE.and"DXE. It applies in common to al
5 at the DTE/DXE interface. The procedures for
ty to~request retransmission of DATA packets
e aJogical channd isin the FLOW CONTROL

READY state (11).

indicating “DTE Originated” and the.diagno
Or Retransmission Count Surpassed.For Rqg

NOTE 1 —A DCE or DTE receiving@REJECT pad
to retransmit the requested DATA packets in such aft|
to prevent the transmitting DTE’s T27 timer from 4
such atimer should be used'with’caution.

Until the requested\\DATA packet is rec
packets received-en’the logical chanrneldd

NOTE 2 — A DTE receive-not-ready situation ind
transmissioh of“a RECEIVE NOT READY packet]
transmission of a REJECT packet.

See‘also:
0 REJECT packet format (12.8 and figy
0 Retransmission Response Timer (T2
O Reject Retransmission Count (R27) (|
0 RESET procedures (clause 8);
O Receive-not-ready situation (7.1.6).

13.4.2 Processing aretransmission request
In a DTE/DCE environment, receipt of a REJ

istic “Timer Expired
ject.”

ket is not obligated
mely fashion so as
piring. Therefore,

pived, other DATA

e discarded.

icated by the prior
is cleared by the

re 27);
/) (table 26);
able 27);

ECT packet by a

DTE is considered an error; in this event, th¢ DTE resets the

logical channel. In a DTE/DTE environment,
agree on the use of this facility. Failing such a
of a REJECT packet is considered an error
channel is reset. When the DTE resets the
cause should indicate “DTE Originated”

“Unidentified Packet” or “Reject Not Subscri

When receiving a REJECT packet, a DTE
the specified logical channel, retransmissiq

both DTEs shall
Oreement, receipt

and the logical
logical channel, the
with the diagnostic
bed To.”

or DXE initiates, on
n of DATA packets.

The P(S) of the first refransmitied DATA packet is equal to the

In a DTE/DTE environment, separate agreement to use this
facility is required for each direction of data transmission. For
the transmission of DATA packetsin a given direction, use of this
facility 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
facility may transmit REJECT packets but will never receive
REJECT packets.

13.4.1 Requesting DATA packet retransmission

A DTE requests retransmission of one or severa consecutive
DATA packets by transmitting across the DTE/DXE interface a
REJECT packet specifying the logical channel and a packet

60

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 chantreh DTE/DCE
environment, a DCE will indicate the cause as “Local Procedure
Error.” In a DTE/DTE environment, a DTE will indicate the
cause as “DTE Originated.In either case, the diagnostic will be
“Unauthorized Reject.”

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

O ISO/IEC 2000 — All rights reserved
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NOTE — A D

TE receive-not-ready situation indicated by the prior

reception of a RECEIVE NOT READY packet is cleared by the reception

of aREJECT pacl

See also:

ket.

O Reset procedures (clause 8);

O Receive-not-ready situation (7.1.6);

O Timers to consider when receiving a REJECT packet

(table 28).
13.5 Incoming CallsRarred

I SO/IEC 8208 : 2000(E)

O Optional User Facility for Incoming Calls Barred (13.5).

13.8 One-way Logical Channel Incoming
This optional user facility applies only to Virtual Call service.

One-way Logical Channel Incoming is an optional user facility
agreed to for a period of time by the DTE and DXE. This user
facility, if subscribed to, restricts the logical channel's use to
receiving incoming Virtual Calls only.

NOTE 1 —A one-way incoming logical channel used for Virtual Calls
retains its full-duplex capability.

This optional ul
a DTE/DCE en

Incoming Call
period of time
logical channg

This user fac
Calls from bei
outgoing Virtu

NOTES

1 Logical chann
duplex capability!

2 When incomin
place a Virtual C|
calling DTE).

ber facility applies only to Virtual Call servicein
ironment.

Barred is an optional user facility agreed to for a

The rules according to which Logical Channel Identifiers can be
assigned to one-way incoming logical chanhels for Virtual Calls
are given in figure 1.

NOTE 2 —If dl the logica channelsfor Virtual|Calls are one-way

by the DTE and DCE. This facility applies to all
Is used at the DTE/DCE interface for Virtual Calls.

lity, if subscribed to, prevents incoming Virtual

incoming at a DTE/DXE interfacethen the effect is equivalent to the
Outgoing Calls Barred Facility.

See also:

bl Calls.

Hs used for outgoing Virtual Calls retain their full-

[y calls are barred, some networks may permit a DTE to
bl| to itself (i.e., the called address is the address of the

13.6 Outgoipg CallsBarred

This optional ul
a DTE/DCE en

Outgoing Call
period of time
logical channg

This user fad

accepting out?

receive incom

NOTE — Logig
full-duplex capab)

13.7 One-wd

ber facility applies only to Virtual Call servicein
ironment.

ng Virtual Calls.

Al channels used for ipcoming Virtual Calls retain their
lity.

y Logical €hannel Outgoing

This optional us

One-way Logigal Channel Outgoing is an optional user facility

agreed to for

facility, if subse

ber facility'applies only to Virtual Call service.

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.

ng presented to the DTE. The DTE may originate

Barred is an optional user facility agréed to for a
by the DTE and DCE. This facilityxapplies to all
Is used at the DTE/DCE interfacéfor Virtual Calls.

ility, if subscribed to, preyents the DCE from
oing Virtual Calls from the DTE. The DTE may

O Optional User Facility for Outgoing Calls Barred (13.6).

13.9 Nonstandard Default Packet Sizes

Nonstandargy Default Packet Sizes is an joptional user facility
agreed to,for a period of time by the DTE [and DXE. This user
facility;, Ify subscribed to, provides for the sglection of a default
packet size for each direction of data transnpission from the list of
packet sizes supported by the DTE and DXE. Some DXEs may
constrain the default packet size to be|the same for both
directions of data transmission across the| DTE/DXE interface.
The default packet size used by a DTE shal| always be capable of
being set to 128. In the absence of this facility, the default packet
size for each direction of data transmissiohd8 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 pe negotiated for
a Virtual 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 Hermanent Virtual
Circuit.

See also:

O Optiond User Facility for Flow Control Parameter

Negotiation (13.12).

13.10 Nonstandard Default Window Sizes

ibnal 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.
For normal and extended sequence numbering the default
window size used by a DTE shall always be capable of being set

NOTE 2 —If all the logica channels for Virtua Cals are one-way
outgoing at a DTE/DXE interface, then the effect is equivalent to the
Incoming Calls Barred Facility (except that note2 to 13.5 does not

apply).
See also:

O ISO/IEC 2000 — All rights reserved

to 2. For super extended sequence numbering the default window
size used by a DTE shall dways be capable of being set to 128.
In the absence of this facility, the default window sizes for
normal and extended sequence numbering are 2, and the default
window sizes for super extended sequence numbering are 128.

61


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

I SO/IEC 8208 : 2000(E)

Values other than the default window sizes may be negotiated for
a Virtual Call by means of the Flow Control Parameter
Negotiation Facility. Values other than the default window sizes
may be agreed to for a period of time for each Permanent Virtual
Circuit.

See also:

O Optiona User Fecilities for Extended and Super Extended
Packet Sequence Numbering (13.2);

O Optiond User Facility for Flow Control Parameter

Negotiation (13.12).

control parameters are the packet size and window size at the
DTE/DXE interface for each direction of data transmission.

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 (modulo 8 or modulo
128 operation), 128 (modulo 32 768 operation) or the value selected via

13.11 Default Throughput Classes Assignment

Default Throughput Classes Assignment is an optional user
facility agreed tp for a period of time by the DTE and DXE. This
user facility, iff subscribed to, provides for the selection of a
default throughput class for each direction of data transmission
from the list of throughput classes supported by the DTE and
DXE. Some DXEs may constrain the default throughput classes
to be the samefor both directions of data transmission. In the
absence of thisfacility, the default throughput classes correspond
to the user clasp of service (i.e., access-line transmission rate) of
the DTE. In a PTE/DCE environment, they may not exceed the
maxi mum throughput class supported by the DCE.

The default thfoughput classes are the maximum throughput
classes which ay be associated with any Virtual Call at the
DTE/DXE intefface. Values other than the default throughput
classes may bg negotiated for a Virtual Call by means of the
throughput cl negotiation facilities. Values other than the
default throughput classes may be agreed to for a period of time
for each Permahent Virtual Circuit.

See also:

O Optiongl User Facilities for Throughput Class Negotiation
(13.13);

O Throughput Class values (15.2.2.2).

13.12 Flow Control Parameter Negotiation
This optional uger facility applies only.to Virtual Call service.
Flow Control Rarameter Negatiation is an optional user facility

agreed to for alperiod of time.by the DTE and DXE for Virtua
Calls. This user|facility, if(subscribed to, permits negotiation on a

the Nonstandard Default Window Sizes Facility. The
is either 128 or the value selected via the Nonstand
Sizes Facility.

When the calling DTE has subscribed t
Parameter Negotiation Facility{ it'may sepa

CALL REQUEST packet, packet sizes and
both directions of data~transmission of

default packet size
ard Default Packet

b the Flow Control
rately request, in the
or window sizes for
the Virtual Call. If

particular window sizes are not explicitly requested in the CALL

REQUEST packet, then the DXE will ass
window sizes were ' requested for both
transmission. «[f_particular packet sizes
requested, then the DXE will assume that tk
were requested for both directions of data tr

When\a@ called DTE has subscribed tg
Parameter Negotiation Facility, each INCO
indicates the packet sizes and window si
negotiation can starti a DTE/DTE envirg
indication is present only if the calling DTE hag
CALL REQUEST packet). No relationship hg
the packet sizes (P) and/or window sizes
CALL REQUEST packet and those indicate|

ime that the default
directions of data
are not explicitly

e default packet sizes
ansmission.

the Flow Control
MING CALL packet
res from which DTE
nment, such an
provided it inits

s to exist between
(W) requested in the
d in the INCOMING

CALL packet except in a DTE/DTE enviropment where the

CALL REQUEST and INCOMING CALL pack
same packet). The called DTE may request

packet sizes with facilities in the CALL ACC
only valid facility requests in the CALL ACC
function of the facility indications in the |
packet, are given in table 13. If a facility re
the CALL ACCEPTED packet, then the cal
to have accepted the values indicated in th
packet.In a DTE/DTE environment, if no facili
present in the INCOMING CALL packet and no
made in the CALL ACCEPTED packet, then t

bts are really the
vindow sizes and/or
EPTED packet. The
FPTED packet, as a
NCOMING CALL
guest is not made in
ed DTE is assumed
e INCOMING CALL
y indication was
facility request is

he called DTE is

per Virtual Cal| basis-ef-the flow control parameters. The flow
assumed to have accepted the default values.
Table 13 — Valid Flow Control Parameter Requests in CALL ACCEPTED Packet
in Response to Flow Control Parameter Indications in INCOMING CALL Packet
Parameter Valid Parameter Request
Indication
P(indicated) = 128 P(indicated) P = (requested) = 128
P(indicated) < 128 P(indicated) < P(requested) < 128
Modulo 8 or 128 | W(indicated) > 2 W(indicated) = W(requested) = 2
operation W(indicated) = 1 W(requested) =1 or 2
Modulo 32 768 W(indicated) = 128 | W(indicated) = W(requested) = 128
operation W(indicated) <128 | W(indicated) < W(requested) < 128
62
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In a DTE/DCE environment, when the calling DTE has
subscribed to the Flow Control Parameter Negotiation Facility,
every CALL CONNECTED packet indicates the packet sizes and
window sizes to be used at the interface for the call. In a
DTE/DTE environment, absence of a facility indication in the
CALL CONNECTED packet indicates that the called DTE has
accepted the values in the INCOMING CALL packet or, if none,
the default values. The only valid facility indications in the
CALL CONNECTED packet, as a function of the facility
requestsin the CALL REQUEST packet, are given in table 14.

A network may have constraints requiring the flow control

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 IDCE in negotiating the flow control parameters
may be networ -dependent.

See also:

O How coptrol procedures (7.1);

O Optional User Fecility for Nonstandard Default Packet
Sizes (1B.9);

O Optiongl User Facility for Nonstandard Default Window
Sizes (18.10);

O Coding pf the packet-size request (15.2.1 and 15.2.2.1.1);

O Coding| of the window-size

15.2.2.1}2).

request (15.2.1 and

13.13 Throughput Class Negotiation Facilities

I SO/IEC 8208 : 2000(E)

When the Basic 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 negotiate throughput class values higher than 192 000
bit/s. The throughput classes are considered independently for
each direction of datatransmission.

NOTE1 — For an interim period, some networks may allow
subscription of default throughput classes higher than 192 000 bit/s
when the Basic Throughput Class Negotiation Facility is also
subscribed. In this case, the meaning of the value corresponding to 192
rtre— f re—Throughput Class
Negotiation Facility in INCOMING CALL and{ GALL CONNECTED
packets is changed to “192 000 bit/s or higher?.

When the calling DTE has subscribed te one ¢f the throughput
class negotiation facilities, it may request| in the CALL
REQUEST packet, the throughput. classes for Qoth directions of
data transmission of the Virtua Call. If partifcular throughput
classes are not explicitly\requested in the CALL REQUEST
packet, then the DXE will assume that the default values were
requested for both diréctions of data transmissiop.

When a called, DT E‘has subscribed to one of thg throughput class
negotiation facilities, each INCOMING CALL packet will
indicate the throughput classes from which DTH negotiation may
start (ih @ DTE/DTE environment, such an indjcation is present
onlyhif the calling DTE has provided it in its CALL REQUEST
packet). When provided, these throughput cl are less than or
egual to the ones selected by the calling DTE, either explicitly, or
by default if the calling DTE has not subscriljed to one of the
throughput class negotiation facilities or hgs 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 werg requested if no
indication is present in the INCOMING CALL packet. In a

These optional
service.

user facilities apply only to the-Virtual Call

Basic Through

ut Class Negotiation and Extended Throughput

Class Negotiatipn are optiona user facitities. Only one of these
facilities may be agreed to for a period)of time by the DTE and
DXE for Virtda Calls. If subscribed to, the facility permits
negotiation on @ per Virtua Call\basis of the throughput classes.

Table 14 — Valid Flow Control Parameter Indications in CALL CONNECTED Packet
in Response to Flow Control Parameter Requests in CALL REQUEST Packet

DTE/DCE environment, the throughput classeq indicated to the

called DTE will also not be greater than the d
classes, respectively for each direction of tra
calling and the called DTE/DCE interfaces. Th
constrained by internal limitations of the netwo

sfault throughput
nsmission, at the

may be further
k.

Parameter Request

Valid Parameter Indication

P(requested) > 128
P(requested) < 128

P(requested) = P(indicated) = 128
P(requested) < P(indicated) < 128

Modulo 8 or 128 | W(requested) > 2 W(requested) = W(indicated) = 2
operation W(requested) = 1 W(indicated) = 1 or 2

Modulo 32 768 W(requested) = 128 | W(requested) = W(indicated) = 128
operation W(requested) < 128 | W(requested) < W(indicated) < 128

O ISO/IEC 2000 — All rights reserved
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The cadled 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 (respectively for each direction of data
transmission) indicated in the INCOMING CALL packet. If the
called DTE does not make any throughput class facility request in
the CALL ACCEPTED packet, then the throughput classes
finaly applying to the Virtual Call will be the ones indicated in
the INCOMING CALL packet.

In a DTE/DCE environment, if the called DTE has not

The set of closed user group (CUG) optiona 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
for ahypothetical 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 beindicated. These seven facilities are:

subscribed to
the throughput
less than or eq
interface, and |
the called DTE/

ne of the throughput class negotiation facilities,
classes finally applying to the Virtual Call are
Jal to the ones selected at the calling DTE/DCE
bss than or equal to the default values defined at
DCE interface.

When the cali

g DTE has subscribed to one of the throughput

class negotiatign facilities, every CALL CONNECTED packet
will indicate the throughput classes finally applying to the Virtual
Call. In a DTEJ/DTE environment, such an indication is present

only if the call
packet; in its
throughput clas

DTE has provided it in its CALL ACCEPTED
absence, the calling DTE should assume the
ses requested in its CALL REQUEST packet or, if

none, the default throughput classes apply.

In a DTE/DCE
the called DTH
negotiation fad
Virtual Call W
defaults at the g
be further cons
international sq

NOTES

2 Since both the
the Basic or Ex{
applied to asingl
D-bit is manipulg

3 Users are caut|
packet size at a

throughput class

environment, when neither the calling DTE nor
has subscribed to one of the throughput class
ilities, the throughput classes applying to the
Il not be higher than the ones agreed to as
alling and called DTE/DCE interfaces. They may
frained to lower values by the network, e.g., far
Fvice.

Flow Control Parameter Negotiation Faeility and either
lended Throughput Class Negotiation (Facility can be
p call, the achievable throughput will depend on how the
ed.

oned that the choice of tdo-small a window size and
DTE/DXE interface (made by use of the Flow Control

f a Virtual Call. This is likewise true of flow control

Parameter Nego})ation Facility) may! adversely affect the attainable

mechanisms ado
DXE.

4 Basic Throughl
Negotiation facil
DTE/DXE interfg

ted by the DTE) te control data transmission from the

put Class.Negotiation and Extended Throughput Class
ties should never be present simultaneously at the
Ce,

a Closed User Group (13.14.1): thisis the
enablesa DTE to belong to one ormore

basic facility that
CUGS,

b) Closed User Group With Outgoing Accegss (13.14.2): this

is a variant of (a) that alSe“enables th
outgoing calls to DTEs'in the open pal
(i.e., to DTEs not belonging to any CUG

e DTE to make
t of the network
,andto DTEsIn

other CUGs having-the incoming access capability (see

(c) below);

is a variant”of (a) that also enables th

DTE to receive

¢) Closed User.Group With Incoming Accr (13.14.3): this

incoming calls from DTEs in the open pi
(i%er, from DTEs not belonging to any
DTEs in other CUGs having the
capability (see (b) above);

d) Incoming Cals Barred Within A Clg
(13.14.4): this is a supplementary facil
and/or (c) that prevents the DTE fro
incoming calls from DTEs in a specified

e) Outgoing Calls Barred Within A Clo
(13.14.5): this is a supplementary facil
and/or (c) that prevents the DTE fr
outgoing callsto DTEsin a specified CU

f) Closed User Group Selection (13.14
provides for the specification of the CU
specific Virtual Call; and

g) Closed User Group With Outgoing
(13.14.7): this is a variant of (f) that a9
or DCE to signal that outgoing access
the Virtua Call.

A DTE may belong to one or more CUGs. Eac
to at least one CUG agrees with the network t

t of the network
CUG), and from
outgoing access

sed User Group
ty to (a), or (b)
M receiving any
CUG;

sed User Group
ty to (a), or (b)
bm making any
G;

6): this facility
G pertaining to a

\ccess Selection
0 enables a DTE
should apply for

h DTE belonging
b have either the
the Closed User

Closed User Group Facility, or one or both of

See also:

0 Coding of the Throughput Class Negotiation Facilities
(15.2.1and 15.2.2.2);

O Optiona User Facility for Default Throughput Classes
Assignment (13.11);

O Optiond 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 servicein
a DTE/DCE environment.
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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 Fecilities may apply for that DTE. Different
combinations of CUG facilities may apply for different DTES
belonging to the same CUG.

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 alows a CUG to be designated for a given
Virtual Call without explicitly indicating it in a CALL
REQUEST or INCOMING CALL packet.

O ISO/IEC 2000 — All rights reserved
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DTEE NETWORK
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<

DTED

CLOSED USER GROUP (CUG) INFORMATION

CUG 2

DTEC

CAN MAKE | CAN RECEIVE
DTE SUBSCRIPTION CALLSTO CALLSFROM
A CUG With Outgoing Access B,D,E B
*CUG1
B CUG With Incoming Access A A,CD,E
*CUG1
* CUG 2 With Outgoing-Calls Barred
C | CUG B D
* CUG2
D CUG With Incoming Access B,C A E
* CUG 2With Incoming Calls Barred
E No CUG:Subscription B,D A

When a DTE Helonging to one or more CUGs places a Virtua
Call, the DTE may.explicitly indicate in the CALL REQUEST

Figures30'— Allowable Connections in Hypothetical Closed User Group Environment

13.14.1 Closed User Group

This optional user facility applies only to Virtu

pl Call servicein

packet the CUG sdected 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 Virtua Call, the CUG selected
may be explicitly indicated in the INCOMING CALL packet
through the use of the Closed User Group Selection Facility or
the Closed user Group With Outgoing Access Selection Facility.

NOTE — For a given Virtual Call, only one of the above-mentioned

selection facilities can be present.

The number of CUGs to which a DTE can belong is network

dependent.

O ISO/IEC 2000 — All rights reserved

a DTE/DCE environment.

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 CUGs. A CUG permits the DTEs belonging to the group to
communicate with each other but precludes communication with

all other DTEs.

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

When the Closed User Group Facility is subscribed to, then only
the Closed User Group Selection Facility is applicable for use at
the DTE/DCE interface.
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13.14.2 Closed User Group With Outgoing Access

This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

Closed User Group With Outgoing 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, enablesthe DTE
to belong to one or more closed user groups and to originate
Virtual Calls to DTEs in the open part of the network (i.e, to
DTEs not belonging to any CUG) and to DTEs belonging to
other CUGs with the incoming access capability.

When the Closf P Y
subscribed to afd the network offers to the DTE the capability of
choosing not tolhave a preferential CUG and the DTE has chosen
not to have a prgferential CUG, then both the Closed User Group
Selection Facil|ty and the Closed User Group With Outgoing
Access Selectign Facility are applicable for use at the interface.
In al other casgs of subscription to the Closed User Group With
Outgoing Acceps Facility, the DTE shall specify a preferential
CUG and only the Closed User Group Selection Facility is
applicable for uge at the interface.

13.14.3 Closegd User Group With Incoming Access

This optional uber facility applies only to Virtual Call servicein
a DTE/DCE enyironment.

Closed User Gpoup With Incoming Access is an optional user
facility agreed {o 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 gne or more closed user groups and to receive
incoming calls from DTEs in the open part of the network (i.e.,
from DTEs npt belonging to any CUG) and from DTES
belonging to otler CUGs with the outgoing access capability.

When the Closgd User Group With Incoming Access Facility is
subscribed to afd the network offers to the DTE the capability of
choosing not tolhave a preferential CUG and the DFE has chosen
not to have a preferential CUG, then both the €losed User Group
Selection Facil|ty and the Closed User Group” With Outgoing
Access Selectign Facility are applicable for use at the interface.
In al other casgs of subscription to the'Closed User Group With
Incoming Access Facility, 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 Inconjing Calls'Barred Within A Closed User Group

This optional uger facility applies only to Virtual Call servicein
a DTE/DCE enyironment.

but prevents the DTE from originating Virtual Calls to DTEs in
this CUG.

13.14.6 Closed User Group Selection

This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

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 Fecility, or to the Closed User Group With

Outgoing Access Facility and/or the Closed User Group With

The Closed User Group Selection Facility. may be used by the

caling DTE in the CALL REQUEST packet to
selected for a Virtual Call.

The Closed User Group Selection Facility
INCOMING CALL packet. touindicate to the
CUG selected for a Virtual\Call.

The number of CUGs\te which a DTE can b
dependent. If the-maximum value of the index
by the DTE to sSelect the CUG is 99 or less, th

specify the CUG

is used in the
caled DTE the

Flong is network
assigned for use
e basic format of

the Closed User Group Selection Facility shall be used. If the

maximund value of the index assigned is betwes
the extended format of the Closed User Group
shall\be used.

Ssome networks may permit a DTE to use e
extended format of the Closed User Group
when theindex is 99 or less.

NOTE — When a DTE subscribes to less than 101
should be able to agree on a maximum value of the
100 if requested by the DTE.

The appearance, in a CALL REQUEST pa|
or a format inconsistent with the number of]

n 100 and 9 999,
Belection Facility

her the basic or
belection Facility

[CUGs, the network
index smaller than

Cket, of both formats
CUGs subscribed to

is an error for which the network clears the call with a cause

indicating “Invalid Facility Request.”

The significance of the presence of the
Selection Facility in CALL REQUEST and
packets is given in tables 15 and 16, resped]

See also:

0 Coding of the Closed User Grouj
(15.2.1 and 15.2.2.3).

13.14.7 Closed User Group With Outgoing A

Closed User Group
NCOMING CALL
tively.

Selection Facility

ceess Selection

Incoming Cals Barred Within A _Closed USer_Group 1S an
optional user facility agreed to for a period of time by the DTE
and DCE. This user facility, if subscribed to for a given CUG,
permits the DTE to originate Virtua Calls to DTEs in this CUG
but precludes the reception of incoming calls from DTES in this
CUG.

13.14.5 Outgoing Calls Barred Within A Closed User Group
This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

Outgoing Calls Barred Within A Closed User Group is an
optional user facility agreed to for a period of time by the DTE
and DCE. This user facility, if subscribed to for a given CUG,
permits the DTE to receive Virtua Calls from DTEs in this CUG
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This optional user facility applies only to Virtual Call servicein

a DTE/DCE environment.

Closed User Group With Outgoingcéess Selection is an

optional user facility which may be used o

n 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 and the DTE
has chosen not to have a preferential CUG. This facility may be
requested by a DTE only if the DTE has subscribed to the Closed

User Group With Outgoing &cess Facility, or

to both the Closed

User Group With Outgoing é&ess and Closed User Group With

Incoming Access Facilities. This facility may be received by a
DTE only if it has subscribed to the Closed User Group With
Incoming Access Facility, or to both the Closed User Group With

O ISO/IEC 2000 — A

Il rights reserved
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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)
Neither Closed User
CUG subscription of the Closed User Group Closed User Group Group Selection nor
calling DTE Selection Facility With Outgoing Access Closed User Group
Selection Facility With Outgoing Access
Selection Facility
CUG with Preferential or only CUG
preferential (see Note 2) CUG specified (see Note 3)
CUG/IA with (see Note 3)
preferentilal
CUG/OA|with CUG specified Not allowed Preferential/or onlly CUG
preferentilal with outgoing access (call cleared) with Qutgoing access
CUG/IA/DA with (see Note 3) (seeNotes 4, 5)
preferentilal
CUG/IA without Not allowed
preferentilal (call cleared)
CUG/OA|without CUG specified CUG specified with
preferentilal (see Note 3) outgoing access
CUG/IA/PA without (see Notes4;5) Outgoing Access
preferentilal
No CUG Not alowed Not allewed
(call cleared) (call>cleared)
1A = Incorping Access
OA = Outgoing Access
NOTES
1 Theinclysion of both the Closed User Group Selection=acility and the Closed User Group With Outgoing Access Selection Fagility is not
alowed in the CALL REQUEST packet.
2 CUG without preferential is not allowed.

3 If outgoing calls are barred within the specified €UG or within the preferential or only CUG, then the call is cleared.
4 If outgoing calls are barred within the specified CUG or within the preferential or only CUG, then only outgoing access applies.

5 For interational calls, if the destination network does not support the Closed User Group With Outgoing Access Selection Facillty, the call
may be clegred even if the called DTE belongs to the specified CUG or to the open world, or has incoming access.

Incoming Accegs and Closed Jser Group With Outgoing Access
Facilities.
The Closed Usgr Graupy With Outgoing Access Selection Facility
may be used by the’calling DTE in the CALL REQUEST packet

to specify the CHG
outgoing accessis also desi red

The Closed User Group With Outgoing Access Selection Facility
isused in the INCOMING CALL packet to indicate to the called
DTE the CUG sdlected for a Virtual Cal 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.

O ISO/IEC 2000 — All rights reserved

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.

rlosed user groups,

NOTE — When a DTE subscribes to Ieﬁthan 101
A murHvalue 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.”

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:

O Coding of the Closed User Group With Outgoingcéss
Selection Facility (15.2.1 and 15.2.2.4).
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Table 16 — Meaning of Closed User Group Related Facilities in INCOMING CALL Packets

Contentsof INCOMING CALL Packet (see Note 1)
Neither Closed User
CUG subscription of the Closed User Group Closed User Group Group Selection nor
calling DTE Selection Facility With Outgoing Access Closed User Group
Selection Facility With Outgoing Access
Selection Facility
CUG with
preferential Preferential or only CUG
(see Notg2) CUG specified (see Note 3)
CUG/OA|with (see Note 3)
preferentilal
CUG/IA with Not applicable One of ‘thefollowing:
preferential CUG specified or — Preférential or oply CUG
CUG specified £ Preferential or oply CUG
with incoming with incoming afcess
access (see Note 5)
CUG/IA/PA with (see Note 4) — Incoming accegs
preferential
CUG/OA without Not applicable
preferential
CUGI/IA Without CUG specified CUG spécified with
preferential (see Note 3) incoming access
CUG/IA/PA without (sée Note 4) Incoming Access
preferential
No CUG Not applicable Not applicable
1A = Incorping Access
OA = Outgoing Access
NOTES
1 The DCH will never include both the Closed User Group Selection Facility and the Closed User Group With Outgoing Access Selection
Facility in gn INCOMING CALL packet.
2 CUG without preferential is not aljewed.
3 When indoming calls are barredWithin this CUG, the call is blocked; there is no incoming call.
4 When intoming calls are barred within this CUG, only incoming access applies and the INCOMING CALL packet contains|neither the
Closed Usef Group Selectjon Facility nor the Closed User Group With Outgoing Access Selection Facility.
5 When ingoming calls are barred within this CUG, only incoming access applies.

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 packetsisgiven in tables 15 and 16, respectively.

13.15 Bilateral Closed User Group related facilities

These optional user facilities apply only to Virtual Call servicein
a DTE/DCE environment.

The set of bilateral closed user group (BCUG) optiona user
facilities enables pairs of DTEs to form hilatera relations
allowing access between each other while limiting access to or
from other DTEs with which such arelation has not been formed.
Different combinations of access restrictions for DTEs having
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these facilities result in various combinations of accessibility
within a network environment.

There are three BCUG-related facilities: two of these are facilities
that each DTE and the network may agree to for a period of time;
the other facility permits the BCUG selected for a given Virtual
Call to beindicated. 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
BCUGs,

b) Bilateral Closed User Group With Outgoing Access
(13.15.2): thisisavariant of (&) that also enablesthe DTE
to make outgoing calls to DTESs in the open part of the
network (i.e., to DTEs not belonging to any BCUG); and

O ISO/IEC 2000 — All rights reserved
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c) Bilatera Closed User Group Selection (13.15.3): this
facility provides for the gspecification of the BCUG
pertaining to a specific Virtual Call.

A DTE may belong to one or more BCUGs. Each DTE belonging
to at least one BCUG heas either the Bilatera Closed User Group
Facility or the Bilateral Closed User Group With Outgoing
Access Facility. For agiven 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 Facility.

When a DTE belergirgte-ere-errere BEUGS ¥ Hdal
Call, the DTE spould indicate in the CALL REQUEST packet the
BCUG selectegl by using the Bilatera Closed User Group
Selection Feciljty. When a DTE belonging to one or more
BCUGs receivgs 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.

I SO/IEC 8208 : 2000(E)

The Bilateral Closed User Group Selection Facility is used in the
INCOMING CALL packet to indicate to the called DTE the
BCUG sdlected for a Virtual Call. The cadling-DTE address
length is coded all zeros.

See also:

O Coding of the Bilateral Closed User Group Selection
Facility (15.2.1 and 15.2.2.5).

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

Fast Select is an optional user facility which may be requested by
a DTE for a given Virtua Call. In a DTE/DEE environment, a
DTE may use this facility without~prior agreement. In a
DTE/DTE environment, prior agreement between the two DTEs
is required to use this facility. Sichan agreenfent permits both
DTEs to originate calls with this-facility and [requires them to
process received calls using-thisfacility.

If, in a DTE/DCE envifenment, a DTE places f call using Fast

A DTE may,

User Group rel
Group related f
facilities are irf
within a CUG
relation to the B

13.15.1 Bilate

This optional u
aDTE/DCE en

Bilateral Closeq
for a period of
user facility, if
or more BCUG
agree to comm
communication

13.15.2 Bilate

This optional u|
aDTE/DCE en

Bilateral Closd
optional user fa
and DCE for \}

the same time, have one of the Bilateral Closed
ed facilities and one or more of the Closed User
bcilities described in 13.14. The CUG and BCUG
dependent of one another. For example, a call
is not regarded as an outgoing access cal in
CUG-related facilities.

Fal Closed User Group

ber facility applies only to Virtual Call servicein
ironment.

User Group is an optiond user facility agreedhto
ime by the DTE and DCE for Virtua Calls\This
subscribed to, enables the DTE to belong to one
5. A BCUG permits apair of DTEs that bilateraly
unicate with each other to do so(but precludes
with all other DTEs.

ral Closed User Group With-Outgoing Access
ber facility applies onlyto Virtual Call servicein
ironment.

d User Group:-With Outgoing Access is an
cility agreed\tO-for a period of time by the DTE
irtual Calls./This user facility, if subscribed to,

enables the D
originate Virtu

'E to~belong to one or more BCUGs and to
Cdlsto DTEs in the open part of the network

(i.e., to DTEs npt belonging to any BCUG).

Select to a DTE thaf\has not subscribed to
Acceptance Facility, then the call will be cleard
with a cause\”indicating “Fast Select
Subscribed If; in a DTE/DTE environment,
to a DTE/that did not agree to use Fast §
DTE. ‘may clear the call with a causq
Originated” and the diagnostic “Fast Select

DTEs can request Fast Select on a per Virty
means of the Fast Select Facility in a CALL R
using any logical channel which can be use
Virtual Calls.

The Fast Select Facility, if requested in the g
packet and if it indicates no restriction on respor]

a) alows the CALL REQUEST packet t
User Data Field of up to 128 octets;

b) authorizesthe DXE to transmit to the cal
the DTE CALL REQUEST state
CONNECTED or CLEAR INDICATI(C
Called or Clear User Data Field, respe
128 octets; and

c) authorizes the caling DTE and the DXH
call setup has been completed, a CLEAR
CLEAR INDICATION packet with a
Field of up to 128 octets.

the Fast Sdlect
d by the network

Acceptance Not
a DTE places a call
elect, then the called

indicating “DTE

Not Subscribed.”

al Call basis by
EQUEST packet
i for originating

ALL REQUEST
SE;

D contain a Call

ling DTE, during
(p2), a CALL
N packet with a
ctively, of up to

to transmit, after
R REQUEST or a
Clear User Data

13.15.3 Bilateral Closed User Group Selection

This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

Bilaterad Closed User Group Selection is an optiond facility
which may be used on a per Virtua 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
Bilateral Closed User Group With Outgoing Access Facility.

The Bilateral Closed User Group Selection Facility is used by the
caling DTE in the CALL REQUEST packet to specify the
BCUG selected for aVirtua Call. The called-DTE address length
should be coded al zeros.

O ISO/IEC 2000 — All rights reserved

TheFast—Setect Facitity, T Tequested—imthe€ALL REQUEST

packet and if it indicates restriction on response:

a) alows the CALL REQUEST packet to contain a Call
User Data Field of up to 128 octets; and

b) authorizesthe DXE to transmit to the calling DTE, during
the DTE CALL REQUEST sate (p2), a CLEAR
INDICATION packet with a Clear User Data Field of up
to 128 octets (the DXE is not authorized to transmit a
CALL CONNECTED packet).

The Call User Data Field, Called User Data Field, and Clear User
Data Field can not be fragmented for delivery across the
DTE/DXE interface.
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The Call User Data Field, Called User Data Field, and Clear User All other procedures for processing a Virtual Call in which the
Data Field shall contain an integral number of octets, as indicated Fast Select Facility has been requested are not affected by the
in12.1. request.

The significance of the CALL CONNECTED packet, as well as See also:

the CLEAR INDICATION packet with a cause of “DTE
Originated” as a direct response to the CALL REQUEST packet
with the Fast Select Facility, is that the CALL REQUEST packet

O

with the Call User Data Field has been received by the called

DTE. O Clearing procedures (5.5);
O

Coding of the Fast Select Facility (15.2.1 and 15.2.2.6).

O

Call Setup and Call Clearing packets (12.2);
Optional User Facility for Fast Select (13.16);

All other procedures for processing a Virtual Call in which the

Fast Select Faetity-has—beer—+reguested—are—rotaffected—by—the

13.18 Reverse Charging

request.
] This optional user facility applies only te.\Virstugl Call servicein
See also: a DTE/DCE environment.
0 Call Sejup and Call Clearing packets (12.2); Reverse Charging is an optignal user fakility which may be

0 Coding|of the Fast Select Facility (15.2.1 and 15.2.2.6);  reduested by a DTE for a given Virtual Call. When used, this
facility requests that the network charge all |costs associated with

O Optional User Facility for Fast Select Acceptance (13.17). the ensuing Virtual Call fe_the called DTE.

13.17 Fast Select Acceptance See also:
This optional uger facility applies only to Virtual Call servicein 0 OptionalYser Facility for Reverse Gharging Acceptance
a DTE/DCE enyironment. (13.19;

Fast Select Adceptance is an optional user facility agreed to fora Ceding of the Reverse Charging Facility (15.2.1 and
period of time|by the DTE and DCE for Virtual Calls. This user 15.2.2.6).

facility, if subgcribed to, authorizes the DCE to transmit to the
DTE incoming|calls which request the Fast Select Facility. In the 1319 Reverse Charging Acceptance

absence of thig facility, the DCE will not transmit to the DTE any “Jhjs optional user facility applies only to Virtupl Call service in
incoming calls|which request the Fast Select Facility. a DTE/DCE environment.

If the called OTE has subscribed to the Fast Select Acceptance Reverse Charging Acceptance is an optionpl user facility agreed
Facility, it will be advised that Fast Select, as well>as an g for a period of time by the DTE and DQE for Virtual Calls.
indication of vhether there is a restriction on the response, has This user facility, if subscribed to, authorizes the DCE to transmit
been requestdd through the inclusion of the Fast Sefect Facility in 5 the DTE incoming calls which request the Reverse Charging
the INCOMING CALL packet. Facility. In the absence of the facility, the D:%E will not transmit

The presence|of the Fast Select Facility indicating no restriction © the DTE incoming calls which request the Reverse Charging
on response ih an INCOMING CALL packet permits the called Facility.
DTE: See also:

a) to issug, as a direct response to this packet, a CALL 1 optional User Facility for Reverse CHarging (13.18).
ACCEHTED packet with ‘a Called User Data Field of up

to 128 ¢ctets; 13.20 Local Charging Prevention
b) to issug, at any timg, a CLEAR REQUEST packet with a This optional user facility applies only to Virtugl Call servicein
Clear User Data\Field of up to 128 octets; and a DTE/DCE environment.

) to receive after call setup has been completed, a CLEAR Local Charging Prevention is an optional user facility agreed to

INDICATION packet with a Clear User Data Field of up ~ for @ period of time by the DTE and DCE fdr Virtual Calls. This
to 128 octets. user-facitity,ifsubscribedto,authorizesthe DCE to prevent the

establishment of Virtual Calls which the subscriber must pay for
The presence of the Fast Select Facility indicating restriction on py:
response in an INCOMING CALL packet permits the called DTE
to issue, as a direct response to this packet, a CLEAR REQUEST a)
packet with a Clear User Data Field of up to 128 octets; the
called DTE is not authorized to send a CALL ACCEPTED b) ensuring that the charges are made to another party

not transmitting to the DTE incoming calls which request
the Reverse Charging Facility; and

packet. whenever the DTE originates a call. This other party can
The Call User Data Field, Called User Data Field, and Clear User be determined by using any of a number of actions, both
Data Field can not be fragmented for delivery across the procedural and administrative. The procedural methods
DTE/DXE interface. that may be used by the DTE include:

The Call User Data Field, Called User Data Field, and Clear User 0 requesting reverse charging using the Reverse
Data Field shall contain an integral number of octets, as indicated Charging Facility, or

in12.1.
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O identifying a third party using the Network User

Identification Facility.

When the party to be charged for a Virtual Cal has not
been established, the DCE that receives the CALL
REQUEST packet will apply reverse charging to the call.

NOTE — For an interim period of time, some networks may choose to
enforce local charging prevention by clearing the call when the party to
be charged has not been established.

I SO/IEC 8208 : 2000(E)

NUI Override is an optional user facility agreed 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 user identifiers are
also agreed for a period of time. Associated with each network
user identifier, is a set of subscription-time optional user
facilities. When one of these network user identifiers is provided
in a CALL REQUEST packet by means of the NUI Selection
Facility, the set of subscription-time optional user facilities
associated with it overrides the facilities which apply to the
interface. This override does not apply to other existing calls or
subsequent calls on the interface. It remains in effect for the

duration of the In:artirul:\r calltowhich it app

ies.

See also:
D Optlon’: UDCI Fabl:lt)’ fUI RCVCIQC Chﬂlu;llu (1318),
O Optiongl User Facility for Network User Identification
(13.21)
13.21 Netwagrk User Identification (NUI) related
facilities
These optional piser facilities apply only to Virtual Call servicein
a DTE/DCE enyironment.

The set of N4
enables the

purposes of b
subscribed fad

This set is co
Subscription

agreed to for
subscribe to d
the facilities

identifiers are
network user
NUI Subscript
network user
the NUI Seled
transmitted to

13.21.1 NUI
This optional u
a DTE/DCE en

NUI Subscrip
period of time
facility, if subs

twork User Identification (NUI) related facilities
DTE to provide information to the network for
lling, security, network management, or to invoke
ilities.

mposed of three optional user facilities. The NUI
Facility and the NUI Override Facility may be
a period of time for Virtual Calls. A DTE may
ne or both of these facilities. When one or both of
are subscribed to, one or more network user
also agreed to for a period of time. A given
dentifier may be either specific or commonste the
ion Facility and the NUI Override Facilitys The
dentifier is transmitted by the DTE to the DCE in
tion Facility. The network user identifier is never
the remote DTE.

bubscription
ber facility applies only to Virtual Call servicein
ironment.

ion is an optional user facility agreed to for a
by the DTE and, DCE for Virtual Calls. This user
Cribed to, epables the DTE to provide information

to the netwo
purposes on g
DTE in the
ACCEPTED p

be used wheth G S C 2
Charging Preventlon Facnllty If the DCE determlnes that the

network user

k for billing, security, or network management
per call'\basis. This information is provided by the
CALL yREQUEST packet or in the CALL
acket by using the NUI Selectlon FaC|I|ty It may

identifier is invalid or that the NUI Selection

Facility is not present when required by the network, it will clear

the call.

See also:

O Optional User Facility for Local Charging Prevention
(13.20);

O Optional User Facility for NUI Selection (13.21.3).

13.21.2 NUI Override

This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

O ISO/IEC 2000 — All rights reserved

The optional user facilities that may be@ssq
user identifier when the NUI Qverride
subscribed to are specified in table-17. The
which have been agreed to for-a‘period of
and which are not overriddert by using the ||
remain in effect.

See also:
O Optional UsenFacility for NUI Selecti

13.21.3 NUISelection

This optional.user facility applies only to Virtu
a DTE/BGE environment.

NUI'Selection is an optional user facility whi
by~a DTE for a given Virtual Call. This u
requested by a DTE only if it has sub
Subscription Facility and/or the NUI Overrid
Selection Facility permits the DTE to specify
identifier is to be used in conjunction with t
Facility and/or the NUI Override Facility.

NUI Selection may be requested in a CALL
the selected network user identifier has
conjunction with the NUI Subscription F
Override Facility. NUI Selection may be rg
ACCEPTED packet if the selected networ|
been agreed to in conjunction with the NUI

Some networks may require that the NUI
requested by the DTE in every CALL RE
possibly, in every CALL ACCEPTED pack
given DTE/DCE interface, when the NUI
has been agreed to for a period of time for t

If the network determines that the netwq
|nval|d or that any of the optional user facil

ciated with a network
Facility has been
pptional user facilities
time for the interface
NUI Override Facility

bn (13.21.3).

pl Call servicein

ch may be requested
ser facility may be
scribed to the NUI
e Facility. The NUI
which network user
ne NUI Subscription

REQUEST packet if
been agreed to in
pcility or the NUI
quested in a CALL
k user identifier has
Subscription Facility.

Selection Facility be
DUEST packet and,
et transmitted on a

Subscription Facility

ne interface.

rk user identifier is
ties requested in the

clear the call.

See also:

0 Coding of the NUI
15.2.2.7).

13.22 Charging Information

or the DTE, it will

Selection Facility (15.2.1 and

This optional user facility applies only to Virtual Call servicein

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
Virtual Calls or requested by a DTE for a given Virtual Call.
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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 facility May be associated
with a NUI
On-line Facility Registration No
Extended Packet Sequence Numbering No
Super Extended Packet Sequence Numbering No
D-bit Modification No
Packet-Retrapsmission Ne
Incoming Calls Barred No
Outgoing Calls Barred No
One-way Logical Channel Outgoing Ne
One-way Logical Channel Incoming No
Nonstandard Default Packet Sizes Yes
Nonstandard Default Window Sizes Yes
Default Throughput Classes Assignment Yes
Flow Control Parameter Negotiation (subscription-time) Yes
Throughput Class Negotiation related facilities (subscription-time) Yes
Closed User Group Yes
Closed User Group With Outgoing Access Yes
Closed User Group With Incoming Access No
Incoming Calls Barred Within a Closed User'Group No
Outgoing Calls Barred Within a Closed User Group No
Bilateral Closed User Group Yes
Bilateral Closed User Group with'‘©utgoing Access Yes
Fast Select Acceptance No
Reverse Charging Acceptance No
Local Charging Prevention No
Charging Information (subscription-time) Yes
ROA Subscription Yes
Hunt. Group No
Cal:Redirection No
Call Deflection Subscription No
ICRD-Prevention-Subscrption Nog
Alternative Address Registration related facilities No
Alternative Address Usage Subscription No
TOA/NPI Address Subscription No

A DTE, if it isthe DTE to be charged for a call, can request the
Charging Information Facility on a per Virtua Cal basis. Thisis
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 isin effect for the DTE, if it isthe

72

DTE to be charged for a call, without sending the facility request
inaCALL REQUEST or CALL ACCEPTED packet.

The DCE will use the Charging Information Indication Facilities
in the CLEAR INDICATION or CLEAR CONFIRMATION
packet to indicate to the DTE to be charged information about the
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charge for that
possible for the

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

See also:
O Coding of the Charging Information Request Facility
(15.2.1 and 15.2.2.8.1);

0 Coding of the Charging Information Indication Facilities
(15.2.1 and 15.2.2.8.2 through 15.2.2.8.4).

13.23 ROA related facilities

These optional

ser facilities apply only to Virtual Call servicein

I SO/IEC 8208 : 2000(E)

See also:

O Optional User Fecility for ROA Subscription (13.23.1);

0 Coding of the ROA Selection Facil
15.2.2.9).

13.24 Hunt Group

ity (1521 and

This optional user facility applies only to Virtual Call servicein

a DTE/DCE environment.

Hunt Group is an optiona user facility agreed to for a period of

time by the DTE and DCE for Virtual Calls. Th

is user facility, if

a DTE/DCE en

The set of ROA
DTE's designat]
network(s) with
is to be routed v
a sequence of @
cals, this caps
ROA in the orig

In the absence
ROA Selection
networksisin €

13.23.1 ROA

This optional u|
a DTE/DCE en

ironment.

\ optional user facilities provides for the calling
on of a sequence of one or more ROA transit
in the originating country through which the call
hen more than one ROA transit network exists at
ne or more gateways. In the case of internationa
bility includes the selection of an international
inating country.

of both the ROA Subscription Facility and the
Facility, no user designation of ROA transit
ffect.

Subscription

ber facility applies only to Virtual Call servicein
ironment.

ROA Subscription is an optiona user facility agreed to for a
period of time lpy the DTE and DCE for Virtual Calls. This user
facility, if subsgribed to, applies (unless overridden for a single
Virtual Call by|the ROA Selection Facility) to al Virtua Calls
where more thah one ROA transit network exists at a sequence-of

one or more g
sequence of RC
routed.

See dlso:
0 Optiona

13.23.2 ROA

This optional u
a DTE/DCE en

ROA Selectior

ays. The ROA Subscription Facility provides a
A transit networks through which calS.are to be

User Facility for ROA Selection (13.23.2).

Selection

ber facility applies anly to Virtual Call servicein
ironment.

is an .gptional user facility which may be

requested by all
subscribe to th
facility. This f

DTE foragiven Virtual Cal. It is not necessary to
ROA-Subscription Facility in order to use this
ilitys' when used for a given Virtual Call, applies

subscribed to, distributes incoming calls chal
associated with the hunt group across a design
DTE/DCE interfaces.

Selection is performed for an incoming Virtual
least one idle logica channd) ‘excluding ol
logica channels, available fan Virtua Calls
DTE/DCE interfacesin the group. Once a Virtua

ving an address
ated grouping of

Call if thereis at
he-way outgoing
on any of the
il Call isassigned

to aDTE/DCE interface)itis treated as aregul

call.

When Virtual Calls'are placed to a hunt group afldress in the case

where specific\addresses have aso been
individua DTE/DCE interfaces, the CLEA
packet (when no CALL ACCEPTED p
transmitted) or the CALL CONNECTED pach
the ealling DTE optionally will contain the call¢f
the selected DTE/DCE interface. It will aso ¢
Line Address Modified Notification Facility ind
why the called DTE address is different from {
reguested.

Virtual Calls may be originated by the DTEs
interfaces belonging to the hunt group; these
norma manner. In particular, the calling DTE
to the remote DTE in the INCOMING CALL g
group address unless the DTE/DCE interfact
address assigned. Permanent Virtual Circuits m
DTE/DCE interfaces belonging to the hur
Permanent Virtual Circuits are independent of
the hunt group. Some networks may apq
subscription-time optional user facilities in
DTE/DCE interfaces in the hunt group, plac
number of DTE/DCE interfaces in the hur
constrain the size of the geographic region that
asingle hunt group.

See also:

igned to the
INDICATION
ket has been
(et transferred to
il DTE address of
bntain the Called
cating the reason
he one originally

n the DTE/DCE
e handled in the
dress transferred
acket is the hunt
b has a specific
by be assigned to
t group. These
the operation of
ly Virtua Cal
common to al
b a limit on the
t group, and/or
can be served by

- L o .
F—Optiona-Sser Facitity for Cattedtime#

\ddress Modified

for this Virtual Call only where more than one ROA transit
network exists at a sequence of one or more gateways. The ROA
Selection Facility provides a sequence of ROA transit networks
through which the cal 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 extended format of the ROA Selection Facility may be used. 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 formatsin a CALL REQUEST packet will be

Notification (13.26).

O Hunt group operation involving private networks (Annex
A3)

13.25 Call Redirection and Call Deflection related
facilities

These optional user facilities apply only to Virtual Call servicein
a DTE/DCE environment.

The set of cal redirection and call deflection optiona 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

treated as afacility code not allowed.
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originally-called DTE; no INCOMING CALL packet is
transmitted to the originally-called DTE when such a redirection
is performed. The call deflection related facilities alow the
originally-called DTE to deflect individua incoming Virtual
Calls after reception of the INCOMING CALL packet. A DTE
may subscribe to the Call Redirection Fecility, to the Call
Deflection Subscription Facility, or to both.

When a call to which the Call Redirection Facility or the Call
Deflection Facility applies is cleared, the clearing cause is that
generated during the last attempt to reach a called DTE/DCE
interface.

Some networks may provide cal redirection only in case (a).

Some networks may offer, in addition:

c) systematic cal 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.

In addition, some networks may offer either one of the following

(mutually exclusive) capabilities:

a) alist of adternate DTEs (say, C1, C2, ...) is stored by the

network of the originaly-caled DTE
Consecutive attempts of call redirection

(say, DTE B).
are tried to each

The basic serjice is limited to one call redirection or call
deflection. In afidition, some networks may permit a chaining of
several cal redirections or call deflections. In al cases, networks
will ensure thit loops are avoided and that the connection
establishment ghase has a limited duration, consistent with the
DTE timer T21

When the Virtpal Call is redirected or deflected, the CLEAR
INDICATION packet, when no CALL ACCEPTED packet has
been transmitted by any DTE, or the CALL CONNECTED
packet transferfed to the calling DTE will contain the called
address of thg dternate DTE and the Called Line Address
Modified Notification Facility, indicating the reason why the
called addressis different from the one originally requested.

When the Virtal Call is redirected or deflected, some networks
may indicate to]the alternate DTE that the call was redirected or
deflected, ther n for redirection or deflection, and the address
of the originally-called DTE, using the Call Redirection or Call
Deflection Notification Facility in the INCOMING CALL packet,

In addition, some networks may allow a DTE to indicate that(the
cal was redirected or deflected, the reason for redirection or
deflection, and|the address of the originally-called DTE, using
the Call Redirgction or Call Deflection Notificatien _Facility in
the CALL REQUEST packet.

For cases where call deflection and redirection takes place
between networks, Inter-network Call Redirection and Deflection
(ICRD) control [facilities are offered.

See dso:
0 Cal Request ResponseTimer (T21) (table 26);

O Optional User Facility for Caled Line Address Modified
Notificgion (13.26).

0 Call Reflirection and Call Deflection operation involving

of these addresses, in the order of-th
completion of the call;

b) cal redirection may be logicaly chaing
subscribed to call redirection/to' DTE D
redirected from DTE B to"DTE C may
DTE D; cal redirections)and call deflec
chained.

The order of call-setupprocessing at the origirn
aswell as at the aternate DCE, will be accordin
of Cal Progress Signals in CCITT Recommen
those networks.that provide systematic call req
prior request of the called DTE, the systemati
requestwil have the highest priority in the call
sequéence’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 Virtu
a DTE/DCE environment.

Call Deflection Subscription is an optional user
for a period of time by the DTE and DCE. Th
subscribed to, enables the DTE to request, b
Deflection Selection Facility, that an individual
it by transmission of an INCOMING CALL pg
to an alternate DTE.

The DCE may use a network timer, with a val
the subscriber, to limit the time between the tr
originally-called DTE (or an dternate DTE in
cal redirection or cal deflection) of an IN
packet and the request by this originally-called [}
call. Once this timer has expired, the originally

b list, up to the

d; if DTE C has
acal originaly
be redirected to
ions may also be

ally-called DCE,
j to the sequence
dation X.96. For
irection with the
C call redirection
setup processing

bl Call servicein

facility agreed to
s user facility, if
y using the Call
call presented to
Cket be deflected

e agreed to with

smission to the
the case of prior
COMING CALL
TE to deflect the
Lcalled DTE will

no longer be permitted to use the Cal Def
Facility to deflect the call. If the originaly-cal
deflect the call after the expiration of this ti

ection Selection
led DTE tries to
er, the network

private NEtWorks (annex A.3)

13.25.1 Call Redirection

This optional user facility applies only to Virtual Call servicein
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,
if subscribed to, redirects incoming calls destined to this DTE
when:

a) theDTE isout of order, or

b) theDTE isbusy.

74

clearsthe call.
13.25.2.2 Call Deflection Selection

This optional user facility applies only to Virtual Call servicein

a DTE/DCE environment.

Call Deflection Selection is an optional user facility which may
be used on aper Virtual Call basis. This facility may be 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 aternate DTE
address to which the call is to be deflected. When requested for a
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given Virtual Call, the network deflects the call to the aternate
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
specified DTE facilities and user data to be sent to the alternate
DTE. The ITU-T specified DTE facilities and user data in the
CLEAR REQUEST packet need not be dependent on the
contents of the origina INCOMING CALL packet. Up to 16
octets of user data may be included in the CLEAR REQUEST
packet if the original call was established without fast select; up

I SO/IEC 8208 : 2000(E)

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;

c) Call redirection due to prior request from the originally-
called DTE for systematic call redirection;

d) Call deflection by the originally-called DTE.

e) redirection or deflection in the calling DTE (which is

supposed to be a packet switched private data network).

to 128 octets pf user data may be included in the CLEAR
REQUEST packet if the origina 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

Some networks may also use the follewing reason in network-

dependent cases:

f)

Call distribution within a hant group.

datais includ
user datawill b
aternate DTE.

The X.25 facil
packet transmitt
been present in
direct cal from
the Call Redire
also be present,

Bit 7 of the G¢
packet transmi
dternate DTE
REQUEST pacl

If the network
redirection or

DCE clearsthe
used.

See aso:
0 Optiona

0 Coding
and 15.2
13.25.3 Call H
This optional u
aDTE/DCE en

Call Redirectio
used by the DG

in the CLEAR REQUEST packet, then no call
e included in the INCOMING CALL packet to the

ties that are present in the INCOMING CALL
ed to the alternate DTE are those that would have
the INCOMING CALL packet if the call was a
the calling DTE to the alternate DTE; moreover,
ction or Call Deflection Notification Facility may
if supported by the network.

heral Format Identifier in the INCOMING CALL
ted to the originally called DTE and to the
has the same vaue as the hit in the CALL
cet.

offers only the basic service and if a call
call deflection has already been performed;. the
call when the Call Deflection Selection Facility is

User Facility for Fast Select (13716);

of the Call Deflection.Selection Facility (15.2.1
.2.10).

edirection or Call Deflection Notification

ber facility applies only to Virtual Call servicein
ironment.

n or, Call ‘Deflection Notification is a user facility
E. in'the INCOMING CALL packet to inform the

dternate DTE t

See also:

0 Coding of the Call Redirection (
Notification Fagcility (15.2.1 and 15.2.

13.25.4 Inter-network Call Redirection and
(ICRD) controlfacilities

These optional\user facilities apply only to Virty
a DTE/DCE environment.

When,the originally-called DTE and the a
different packet-switched public data netw
call redirection or call deflection is cons
network. Because the tariff between the

alternate DTE may be more expensive th
caling DTE and the originally-called D
facilities are defined to prevent the inter-ne
and deflection (ICRD) from taking place i

r Call
p.11).

Deflection

Deflection

al Call servicein

ternate DTE are on
orks (PSPDNSs), the
idered to be inter-
talling DTE and the
an that between the
TE, optional user
lwork call redirection
all cases of ICRD

except for one. The exception case is when the calling DTE and

the alternate DTE are served by the same P

When a PSPDN supports ICRD, it will allo
unless the DTE subscribes to ICRD Pre
Facility or uses the per-call ICRD Status
signal that ICRD should be prevented for
does not support ICRD, ICRD is prevented
of the following two facilities are applicable.

13.25.4.1 1CRD Prevention Subscription

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

ICRD Prevention Subscription is an optiona

SPDN.

ICRD to take place
vention Subscription
Selection Facility to
he call. If a PSPDN
by default and neither

bl Call servicein

| user facility agreed

St tha oall bhac hoon rodivractad o daofloctad g,
et - S P eeH T ea T eeteo-Oraerectee vty

the call was redirected or deflected, and the address of the
originally-called DTE.

+ £ o | £ 4 I + ol -
O 10T a PpeTot~— O trhc— oy e o ana o

E. 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

When more than one address applies to a DTE/DCE interface, the
Call Redirection or Call Deflection Notification Facility may aso
be used by the originaly-caled 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 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 al networks
supporting the Call Redirection or Call Deflection Notification Facility.

O ISO/IEC 2000 — All rights reserved

subscribed DTE. This facility may be overridden by the ICRD
Status Selection Facility.
13.25.4.2 ICRD Status Selection

This optional user facility applies only to Virtual Call servicein
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.
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The ICRD Status Selection Facility may be used by the calling
DTE in the CALL REQUEST packet to indicate whether ICRD
should be alowed 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 ICRD
Prevention Subscription Facility is subscribed by the DTE.
Likewise, if the ICRD Status Selection Facility indicates that
ICRD is prevented, ICRD should be prevented by the PSPDN for
the call even if ICRD Prevention Subscription Facility is not
subscribed by the DTE.

13.26 Called Line Address M odified Notification

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.

In CALL ACCEPTED or CLEAR REQUEST packets, the reason
indicated in conjunction with the use of the Called Line Address
Modified Notification Facility should be “Called DTE
Originated.”

This optional uper facility applies only to Virtual Call servicein
a DTE/DCE enyironment.

Called Line Address Modified Notification is an optiona user
facility used by the DCE or DTE.

It is used by the DCE in the CALL CONNECTED or CLEAR
INDICATION packet to indicate to the calling DTE the reason
that the called address in the packet is different from that
specified by thgcalling DTE in the CALL REQUEST packet.

When more thah one address applies to a DTE/DCE interface, the
Called Line Adgiress Modified Notification Facility is used by the
caled DTE, in p 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 specified in the INCOMING CALL packet.
When this facil|ty is received from the DTE, the DCE will clear
the call if the cflled DTE address is not one of those applying to
theinterface.

NOTE — The QTE should be aware that a modification of any part-of
the Called DTE Address Field without notification by the Called-Line
Address Modifieq Notification Facility may cause the call to be cleared.

easons can be indicated with the use of the Called
Modified Notification Facility in CALL

or CLEAR INDICATION packets transmitted by

calling DTE:

The following

Line Addres
CONNECTED
the DCE to thd

a) call red|rection due to originally=¢alled DTE out of order;

b) call red|rection due to originally-called DTE busy;

c) call redrrection due-toprior 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 DIEDCE-interface);

See also:

O Coding of the Called Line Address Modified Notification
Facility (15.2.1 and 15.2.2.12);

Optional User Facility for Hunt Group|(13.24);

Optional User Facilities for Call Redirection and Call
Deflection (13.25)

13.27 Transit Delay Selection and I ndication

This optional user-facility applies only to Virtugl Call servicein
a DTE/DCE efwvironment.

Transit Delay Selection and Indication is an
which{may be requested by a DTE for a gi
facility permits selection and indication, or
basis, of the transit delay applicable to that

optional user facility
en Virtual Call. This
a per Virtual Call
irtual Call.

The calling DTE, if it wishes to specify a degired transit delay for
a Virtual Call, indicates the desired value by means of the Transit
Delay Selection and Indication Facility in the CALL REQUEST
packet.

The network, when able to do so, should gllocate resources and
route the Virtual Call in a manner such that the transit delay
applicable to that call does not exceed the desired transit delay.

The INCOMING CALL packet transmitted to|the called DTE and
the CALL CONNECTED packet transmitted to the calling DTE
will both contain the indication of the transif delay applicable to
the Virtual Call. This transit delay may be Ig¢ss than, equal to, or
greater than the desired transit delay requested in the CALL
REQUEST packet.

See also:

O Coding of the Transit Delay Selection and Indication
Facility (15.2.1 and 15.2.2.13);

f)  call distribution within a hunt group.

— X | V73NN
=) rraron uciay \(U.J).

13.28 Alternative addressing related facilities

When several reasons could apply to the same call, the reason toThese optional user facilities apply only to Virtual Call servicein

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:

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;

a)

b) the called-DTE originated indication has precedence over

the indication of distribution within a hunt group;

76

a DTE/DCE environment.

The set of alternative addressing related facilities enables a
Virtual Call to be established using an alternative address to
identify the called DTE. An alternative address is defined as one
that does not conform to the formats defined in
Recommendations X.121 and X.301. In particular the following
alternative addresses may be supported:

a) character string coded in accordance with CCITT Rec.

T.50 | ISO/IEC 646;

O ISO/IEC 2000 — All rights reserved
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b) OSlI NSAP address coded in accordance with ITU-T Rec.
X.213 | ISO/IEC 8348;

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

¢) Medium Access Control

(MAC) address coded in

accordance with 1SO/IEC 10039; and

d) Internet

address coded in accordance with RFC 1166.

When an dternative address is received in a CALL REQUEST

packet, or a CL

EAR REQUEST packet with the Call Deflection

Selection Facility, the DCE will translate the aternative address
to the format defined in Recommendations X.121 and X.301 as

the basis on which to route the call. The trandation of the address

will be according to the rules defined for the specific DTE/DCE

interface.

13.28.2 Alternative Address Usage Subscript
Alternative Address Usage Subscription

ion
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, or the
CLEAR REQUEST packet with the Call Deflection Selection

Eacility, The decision to use an alternative

ddress is made on a

will depend or]
example, asing
addresses depe
Similarly, a sin
alternative addr|

the rules determined at subscription time. For
e adternative address could map to several X.121
hdent on parameters such as time of day, etc.
ple X.121 address could be reached by multiple
PSSES,

When establishing a Virtual Call, an aternative address can only

be present in
REQUEST pac
used. Theuse 0
REQUEST pacl
not used) is un
cases. When an
packet, the call
CALL ACCEP]

he CALL REQUEST packet, or in the CLEAR
et when the Call Deflection Selection Facility is
addressesin al other packets (including CLEAR
cets when the Call Deflection Selection Facility is
changed by using an aternative address in these
dternative addressis used in a CALL REQUEST
ed DTE address of the INCOMING CALL and
[ED packets will conform to the format specified

in Recommenddtions X.121 and X.301. However, it is a network

option that the
packet can &

called DTE address of the CALL CONNECTED
ther conform to the format specified in

Recommendatigns X.121 and X.301 or be absent.

13.28.1 Altern

The set of alter
subscribed to,

There are two
Depending on
address either

specific.

13.28.1.1 Glo

Global Alterng
facility agreed

ative Address registration related facilities

hative address registration related facilities, when
Pnables users to register an aternative_address.
facilities for registering an aternative address.
which facility is subscribed to, the-alternative
vill have global significance or.wilt’ be interface

bal Alternative Address.Registration

five Address Registration is an optional user
or a period of time_Any DTE (both inside and

outside of a gpecific network)..can register alternative address

tranglations wit
require uniquer]
have network-w

N a network. ‘AH-such alternative addresses would
ess within.the network of registration and, thus,
ide (global) significance.

NOTE — It is

gnvisaged that global translations will be registered for

translation of the alternative address would be independent of the
invoking DTE. Organizations wishing the invoking DTEs of a specific
network to use the alternative address of a DTE rather than its X.121

number will need
network.

to register such alternative addresses with the specific

13.28.1.2 Interface Specific Alternative Address Registration

per Virtual Call basis.

Networks may support all or a subset-of

the formats listed in

13.28. The formats supported will be npade known to the

subscribing DTEs.

Which set is supported will detefrmine how the alternative address

may be carried in the CALL REQUEST p
and 13.28.3.2). Two <petwork options are
DTEs. The first option“permits the DTE to u
to carry any of the_alternative address for
The second option allows the DTE to usd
Extension Facility (see 14.2) to carry an OS
an address conforming to ITU-T Rec. X.21
an altérpative address (see 13.28.3.2). Ei
optionscan be supported by networks.

Regardless of the set of alternative add
alternative address when conveyed in a
packet is always carried in the Call Deflectig

13.28.3 Alternative address selection

When the Alternative Address Usage Subg
13.28.2) has been subscribed to, a calling ¢
identify a called DTE by using an altern
CALL REQUEST packet, or the Call D
Facility of a CLEAR REQUEST packet, rg
cases the network would perform an analy

hcket (see 13.28.3.1
allowed for use by
se the Address Block
mats (see 13.28.3.1).
the Called Address
| NSAP address (i.e.,
8 | ISO/IEC 8348) as
ther or both of these

esses supported, the
CLEAR REQUEST
n Selection Facility.

cription Facility (see
r deflecting DTE may
ntive address in the
eflection Selection
spectively. In such
sis of the alternative

address and derive an address conforining to the formats

described in Recommendations X.121 and
route the call.

13.28.3.1 Useof the AddressBlock tocarry a
addressin a CALL REQUEST packet

If the first option of the Alternative Address
Facility (see 13.28.2) applies to the DTE/D(
alternative address is carried in the Called

X.301 as the basis to

In alter native

Usage Subscription
CE interface, then the
Address Field of the

ALL REQ )
format (see 12.2.1.2).

F 1 Address Block

13.28.3.2 Useof the Called Address Extension Facility to
carry an alternative addressin a CALL REQUEST packet

If the second option of the Alternative Address Usage

Subscription Facility (see 13.28.2) applie
interface, then the alternative address is

s to the DTE/DCE
carried in the Called

Address Extension Facility (see 14.2) of the CALL REQUEST

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 The fact that the Called Address Extension Facility is being used
interface for use by a DTE when making or deflecting a call may to carry an alternative address is indicated by the Called DTE
be registered. In such cases, the rules for translations of the Address Length Field in the Address Block of the CALL
interface specific alternative addresses are given at registration REQUEST packet being set to zero.

time. The Alternative Address Usage Subscription Facility must

packet.
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NOTE 1 — The preferred method for using the Called Address
Extension Facility is described above. However, some networks may
implement a subscription time optional user facility allowing the use of
the Called Address Extension Facility to carry an aternative address
without having the Called DTE Address Length Field set to zero. In this
case, the translation will apply for every CALL REQUEST packet.

It is used as an alternative mechanism for Logical Channel
Identifier assignment. It should be noted that the normal mode of
operation of a DTE does not make use of this facility.

13.30.1 General description

For each Virtual Call or Permanent Virtual Circuit, a pair of
The OSI NSAP address carried in the Called Address Extension reference numbers (a Source reference number and a Destination
Facility is passed unchanged by the network. reference number) is assigned to identify the Virtual Call or the
Permanent Virtual Circuit. Reference numbers are in the range
from 1 through 4 095, inclusive (0 shall not be assigned as a
reference number).

NOTE 2 —In those cases where the network does not support the
analysis and trandation of the OSI NSAP address carried in the Called
Address Extension Facility, the semanhcs of an NSAP address can be
used as an aterrfalive address and 0 X X
Field of the CAUL REQUEST packet in accordance with the codmg in
table 5 (see aso 113.28.3.1). However, in such cases when this format is
used and the called OSI NSAP address is also required by the called
DTE, then the cdlled OSI NSAP address must also be included in the
Called Address Extension Facility by the calling DTE.

t to operate the
Permanent Virtual Circuit.

For Virtual Calls, these reference niimbers arg¢ assigned by the

NOTE 3 —In those cases where the alternative address is not an NSAP two DTEs using the ReferenceNumber Facility furing call setup.

address and wher the called DTE requires knowledge of the aternative
address (for exaple, a LAN address), the alternative address can be
preserved and cdnveyed to the called DTE by carrying the alternative
address in both the Called DTE Address Field of the CALL REQUEST
packet and the Called Address Extension Facility with bits 8 and 7 of the
first octet of th¢ Caled Address Extension Facility set to 1 and O
respectively to inglicate that the called address is a non NSAP format.

The Source reference number, is'chosen by the g
transmitting a CALL{REQUEST packet.

reference number is.chosen by the called DTE v
a CALL ACCEPTED_packet. If the called DTH
the call, no Destination reference number is choj

The LogicallChannel Identifier contained ir

plling DTE when
The Destination
vhen transmitting
does not accept
5en.

subsequent packets

transmitted on a Virtual Call or a Permanent Virtual Circuit by a
DTE-is\equal to the reference number value|chosen by the remote
DTE.

IWRESTART, DIAGNOSTIC and REGISTRATION packets, the
Logical Channel Identifier Field is coded with all zeros.

13.28.3.3 Uselof the Call Deflection Selection Facility to
carry an alternative addressin a CLEAR REQUEST packet

When using pn alternative address in a CLEAR REQUEST
packet, the alfernative address is carried in the Call Deflection
Selection Facility.

NOTES

1 When the called OSI NSAP address is also required by the called\DTE,
it must also be ircluded in the Called Address Extension Facility by the
deflecting DTE.

See also:

O Coding of Reference Number Facility (15.2.1 and
15.2.2.14);

O Logical Channels (3.7).

13.30.2 Negotiating Reference Numbersfor & Virtual Call
13.30.2.1 Virtual Call Setup
When originating a Virtual Call, the calling TE 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.

A DTE receiving an INCOMING CALL pagket containing the
Reference Number Facility indicates its acceptance by sending a
CALL ACCEPTED packet across the interface. This packet
contains the Source reference number (agsigned by the calling
DTE) coded—im—tire Luyi\,a: Chanmet—identifier Field and the
Destination reference number (chosen by the called DTE) coded

2 In those cases vhere the alternative address is not.an\NSAP address,
and where the called DTE requires knowledge of the alternative address
(for example, a JAN address), the alternative addreSs can be preserved
and conveyed to [the alternate DTE by carrying.the alternate address in
both the Call Deflection Selection Facifitysand the Called Address
Extension Facility of the CLEAR REQUEST packet with bits 8 and 7 of
the first octet of |the Called Address Extension Facility set to 1 and O
respectively to ipdicate that the ‘called DTE address is a non NSAP
format.

13.29 TOAJ/NPI address subscription

This optional uper facility applies only to Virtual Call servicein
a DTE/DCE enyirenment.

TOA/NPI address subscription is an optional user facility agreed
for a period of time by the DTE and DCE for Virtual Calls. This  in the Reference Number Facility. See figure 31a.

user facility, if subscribed to, provides for the transmission of call

setup and clearing packets only using the TOA/NPI address If @ DTE sends a CALL REQUEST packet, or a CLEAR
format. In this case, addresses in the Call Redirection and Call REQUEST packet abandoning a call, to a DTE which does not
Deflection related facilities (see 13.25) are also only in the SuPport the Reference Number Facility, one of the following

TOA/NPI format. situations will result:

13.30 Reference Number a) a DIAGNOSTIC packet is returned with the Diagnostic
' code = 36; or

This optional user facility applies only in a DTE/DTE

environment. b) no packet is returned.

Reference Number is an optional user facility which may be
agreed to for a period of time. It applies to a Packet Layer entity.
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d) Transfer of Packets after Call Setup

CALL REQUEST/
INCOMING CALL DATA
0,A B, X >
CALLING ©,A) CALLED CALLING (B, X) CALLED
DTE DTE DTE DATA | DTE
(B, X)
S ruietoraicl A g
- DATA
<€
b) Rejecting a Call €) Normal Termination of an Established Call
CALL REQUEST/ CLEAR REQUEST/
INCOMING CALL CLEAR INDICATION
CALLING 0, A) CALLED CALLING (A, X) CALLED
CLEAR REQUEST/
DTE CLEAR INDICATION DTE DTE DTE
A (A, X) B A CLEAR CONFIRMATION B
CLEAR CONFIRMATION (B, X)
(0. A)
¢) Abandoning a Call —OR —
CALL REQUEST/ CLEAR REQUEST
INCOMING CALL CLEAR INDICATION
CALLING ©,4) CALLED CALLING (B, X) CALLED
CLEAR-REQUEST/
DTE CLEAR INDICATION DTE DTE DTE
A ©.A) B A CLEAR CONFIRMATION B
CLEAR CONFIRMATION (A, X)
(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 t1%’symbol

Figure 31 — Reference Number Facility schematics
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When a) applies, the logical channel indicated in the original
CALL REQUEST packet's Reference Number Facility may be
returned immediately to state pl, and re-used as necessary.

When b) applies, however, the logical channel indicated in the
original CALL REQUEST packet's Reference Number Facility
remains assigned to the origina call setup attempt, according to
the procedures specified in 5.2.1 and, following expiry of timer
T21, 5.4 and 5.5.1. Assuming no response is received to the
CLEAR REQUEST packets transmitted on T21 and T23 expiry,
the logical channel may be returned to the pl state, ready for
subsequent re-use, on expiry of the retransmission count R23.

circumstances, some of these facilities may be modified by
gateways and/or private networks as set forth below.

These ITU-T specified DTE facilities are categorized according

to their usage:

a) Addressing related facilities:

O Calling Address Extension (14.1);
0 Called Address Extension (14.2).

b) Quality of Service related facilities:

In both situatigns, the requesting DTE may change its mode of
operation and pgrocess all subsequent Virtual Calls without using
the Reference Number Fecility.

13.30.2.2 Rej¢cting a Call

If the called DTE wishes to reject an incoming call that uses the
er Facility, it sends a CLEAR REQUEST packet
with a Logical £hannel Identifier set to the value received in the
Reference Nunpber Facility of the INCOMING CALL packet.
The Reference|l Number Facility is not used in the CLEAR
REQUEST packet. See figure 31b.

13.30.2.3 Abandoning a Call

If the calling DJTE, having sent a CALL REQUEST packet, does
not wish to pro¢eed with the Virtual Call, then it sends a CLEAR
REQUEST packet with a Logical Channel Identifier set to zero
and with the Re¢ference Number Facility set to the value chosen
inthe CALL REQUEST packet. See figure 31c.

NOTE —In fighre 31c, it is assumed that the called DTE supports the
Reference Numbgr Facility.

13.30.3 Useof Reference Numbers after Assignment

All DATA, intgrrupt, flow control and reset packets-transmitted
on a Virtual LCall or Permanent Virtual Circuignd all call
clearing packetp transmitted after Virtual Call-setup, contain the
reference number chosen by the remote DTE as the Logical
Channel Ident|fier. See figures 31d ang 3le.

13.30.4 Exceftion conditions resulting from erroneous usage
of reference numbers

A DIAGNOST]C packet is_sent back with Diagnostic Code 36
when one of the following‘conditions applies:

O  Minimum Throughput Class Ne
0 End-to-End Transit Delay"Nego
O Priority (14.5);

O Protection (14.6).

c) Feature related facilities:
0 Expedited Data Negotiation (14

14.1 Calling Address Extension
Calling Addréss*Extension is an optional |

jotiation (14.3);
tiation (14.4);

7).

I'U-T specified DTE

facility whichumay be used for a given Virtdial Call. It provides

for the-fransparent conveyance in CA
INCOMING CALL packets of the calling Ne
calling Network Address is passed to a hig
called DTE.

See also:

0 Coding of the Calling Address Exten
and 15.3.2.1).

14.2 Called Address Extension
Called Address Extension is an optional |

L REQUEST and
work Address. The
her layer entity in the

sion Facility (15.3.1

TU-T specified DTE

facility which may be used for a given Virtgial Call. It provides

for the transparent conveyance in CA
INCOMING CALL packets of the called
supplied by a higher layer entity in the g
provides for the transparent conveyancq
Network Address in CALL ACCEPT]
CONNECTED packets (for the case of cal
the CLEAR REQUEST and CLEAR INDICA
the case of call rejection). The responding

L REQUEST and
Network Address
alling DTE. It also
of the responding
ED and CALL
| acceptance) and in
TION packets (for
Network Address is
DTE.

a) an expgcted Reference Number Facility is missing in @ passed to a higher layer entity in the calling
receivefl packet, or
See also:
b) an INCODMING CALL packet is received withreon-zero
Logical Channel Number. a) Coding of the Called Address Exten

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
Systems Interconnection (OSI) Network Service. They can also
be used for other purposes. These facilities follow the ITU-T
specified DTE Facility 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

80

and 15.3.2.2).

14.3 Minimum Throughput Class Negot

Minimum Throughput Class Negotiation is
specified DTE facility which may be used

sion Facility (15.3.1

iation
an optional ITU-T
for a given Virtual

Call. The calling DTE indicates for each direction of data
transmission a minimum-acceptable value for the thHrpug
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
CALL packet. Gateways, private networks, and the called DTE
may clear the call if resources necessary to support the minimum-
acceptable throughput classes are not available. Gateways,
private networks, and the called DTE may use the Throughput
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Class Negotiation Facility to determine whether public data
networks can support the minimum-acceptabl e throughput classes
and should clear the cal if the public data network cannot
support these values.

The absence of this facility indicates that the calling DTE does
not place a lower limit on the acceptable throughput class. The
values conveyed by this facility are supplied by a 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 only when it

I SO/IEC 8208 : 2000(E)

0 Coding of the End-to-End Transit Delay Negotiation
Facility (15.3.1 and 15.3.2.4).

145 Priority

Priority is an optiona ITU-T specified DTE facility which may
be used for agiven Virtual Call. The caling DTE may indicatein
the CALL REQUEST packet the target and lowest-acceptable
values for the priority of data on a connection, priority to gain a
connection, and priority to keep a connection. The values, when
present, are provided by a higher layer entity in the caling DTE
and are conveyed transparently by public data networks.

indicates a spegHte-mrHrtR-trodghp-elass-valte-greater-than

192 000 bits/s.
See also:

O Optiongl User Facility for Throughput Class Negotiation
(13.13);

0 Coding |of the Minimum Throughput Class Negotiation
Facility [15.3.1 and 15.3.2.3).

14.4 End-to{End Transit Delay Negotiation

End-to-End Tr
specified DTE
Call. The cdli
the Packet Laye

bnsit Delay Negotiation is an optiona ITU-T
facility which may be used for a given Virtual
g DTE indicates the cumulative transit delay of
r and lower layer protocols in the DTE, including

the effects of the access line transmission rate, by means of the

End-to-End Tr|
REQUEST pa
conveyed trang|
by gateways an
Gateways and
Selection and
network in perf
delay.

In addition to t
optionally indi
transit delay. If
optionally indi
end transit deld
higher layer ¢
transparently to
The absence of
not provide a
delay.

bnsit Delay Negotiation Facility in the CALL
Cket. The cumulative transit delay vaue is
barently by public data networks and is updated
[ the called DTE as the call setup is progressed.
the called DTE may use the Transit Delay.
ndication Facility introduced by the preceding
brming the computation of the cumulative-transit

ne cumulative transit delay, the caling DTE may
tate a desired (target) value forithe end-to-end
the target value is indicated, the-calling DTE may
late a maximum-acceptable.value for the end-to-
y. These values, when'present, are provided by a
ntity in the caling, DTE and are conveyed
the called DTE ifnthe INCOMING CALL packet.
these facilities indicates that the calling DTE did
rget valuemand/or an upper limit on the transit

Gateways, private networks, and the called DTE may reduce the
target values as necessary, and may clear the-cfll if they cannot
support the lowest-acceptable values,-\adUes|received by the
caled DTE are passed to a higher layer.entity which will return
selected values. These selected values’are indicated by the called
DTE inthe CALL ACCEPTED, pacKet, convey%tranaoarently to
the calling DTE in the CALL CONNECTED pégcket, and passed
to ahigher layer entity inthecalling DTE.

See dlso:
O Coding efthe Priority Facility (15.3.1 and 15.3.2.5).

14.6 Protection

Protectioriis an optional 1 TU-T specified DTE fgcility which may
be used'for a given Virtual Call. The Protection facility is used to
convey security information including level of protection,
authentication information and key information.

When this ITU-T specified DTE facility isu
of protection information, the calling DTE m
CALL REQUEST packet the target and lowest-

to convey level
indicate in the

necessary, and may clear the call if they
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 indicgted by the called
DTE in the CALL ACCEPTED packet (or CHEAR REQUEST
packet in the case of immediate clearing), convgyed transparently
to the caling DTE in the CALL CONNEQTED packet (or
CLEAR INDICATION packet), and passed to & higher layer (or
other) entity in the calling DTE.

When this ITU-T specified DTE facility is

used to convey

Gateways, private networks, and the called DTE should clear the
cal if the cumulative transit delay exceeds the maximum-

authentication and key information, operation s as specified in

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
caled 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

caling DTE.
See also:

0 Optiona User Fecility for Transit Delay Selection And
Indication (13.27);

O ISO/IEC 2000 — All rights reserved

TTO-T Rec. X.2Z73TTSONMEC 11577.
See dso:
O 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
REQUEST packet to indicate whether it wishes to use the
expedited data-transfer procedures (i.e., the interrupt procedures).
This indication is provided by a higher layer entity in the calling
DTE. This facility is conveyed transparently by public data
networks but may be set to non-use of the expedited data-transfer

81


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

I SO/IEC 8208 : 2000(E)

procedures by gateways and private networks that do not support
them.

If the higher layer entity in the called DTE wishes to use the
expedited data-transfer procedures and the facility received in the
INCOMING CALL packet indicates use of these procedures,

The generd class coding of the Facility Code Field is shown in
table 18. The genera formats for the four classes of facility
elements are shown in figure 32.

Table 18 — General Class Coding for Facility Code Fields

ispassed to a hi
Seedlso:

then use of these procedures is indicated in the CALL Bits: )
ACCEPTED packet and conveyed transparently in the CALL Class|8 7 6 5 43 2 1 Meaning
CONNECTED packet. Otherwise, non-use of the expedited data- A |0 0 X X X X X X|single-octet parameter field
transfer proceduresis indicated in these packets. B [0 1 X X X X X X |doubleoctet parameter field
The indication in the CALL CONNECTED packet of whether C |1 0 X X X X X X|tripleoctet parameter field
use of the exp’_‘":tcd dlatart u._.j\_a Pt uwdu'_rcs has-beer-agreed-te DT T X X X X X X [vanableleigth parameter field
leher layer entity in the calling DTE.
O Interrupf Procedures (6.8);
CLASSA Bits

O Coding pf the Expedited Data Negotiation Facility (15.3.1
and 15.3.2.7).

15 Format for Facility Field in call setup/clearing
packets

ribed in this clause apply only to optional user
fied DTE facilities that may be present in the call

The genera

specified DTE
15.1 Gener

CALL ACCEP]
CLEARINDIC

The Facility Fi
or group of f

element is the
the facility or
facility element
present, and the

ilitiesisgivenin 15.3.

d is present only when the DTE and/or DXE are

user or ITU-T-specified DTE facility. requiring
in the CALL REQUEST, INCOMING CALL,
[ED, CALL CONNECTED, CLEAR REQUEST,
ATION, or CLEAR CONFIRMATION packet.

d contains one facility.element for each facility
ilities requested. Thefirst octet of each facility
Facility Code Field({ which indicates the code for
facilities requested: The remaining octets of a
contain the Facility Parameter Field length, when
h the Facility,Parameter Field.

NOTES
1 A DTE shoyld, not repeat a facility code (codes 00000000 and

Octets 8 7 6 5 4 3 2 1
1 0 0 X X X X X X
2 Facility Parameter Field

CLASSB
Octets, / 8 7 6 5 4 3 2 1

2 Facility
3 Parameter Field
CLASSC Bits
Octets 8 7 6 5 4 3 2
1 1 0 X X X X X X
2 Facility
3 Parameter
4 Fied
CLASSD Bits

Octets 8 7 6 5 4 3 2 1
1 1 1 X X X X X X

11111111 are au,cpt;ul D). Wiverrarfact :lty cocte appearsmore tharror CE;
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 supportedr 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.”

In order to specify facility parameters consisting of 1, 2, 3, or a
variable number of octets, the facility codes are divided into four
classes by making use of bits 8 and 7 of the Facility Code Field.
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2 Facility Parameter Field Length

31 Facility |
E Parameter i
: Fidd I

Figure 32 — Generalized Formats of Facility Elements

The Facility Code Field is binary-coded and, without extension,
provides for a maximum of 64 facility codes for Classes A, B,
and C, and 63 facility codes for Class D, giving a total of 255
facility codes.

O ISO/IEC 2000 — All rights reserved
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Facility code 11111111 is reserved for extension of the facility
codes. The octet following this octet indicates an extended
facility code having the format A, B, C, or D, as defined above.
Repetition of facility code 11111111 is permitted, resulting in
additional extensions.

A facility code may be assigned to identify a number of specific
facilities, each having a bit in the Facility Parameter Field
indicating facility requested/facility not requested. In this
situation, the Facility Parameter Field is binary-coded, with each
bit position relating to a specific facility. A 0 indicates that the
facility related to the particular bit is not requested; a 1 indicates

I SO/IEC 8208 : 2000(E)

15.2 Coding of the Facility Field for optional user
facilities
The coding of the Facility Code Field and the format of the

Facility Parameter Field are the same in the various call setup and
clearing packets in which they are used.

15.2.1 Caoding 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.

To facilitate possible later extensions, DTES may be tolerant in

that the facili
Parameter bit p
to 0. If none of]
requested for

associated Facil

For facility co
Code Field indi
octets. The Fag
where bit 1 isth

The coding of
facility being re

There arefour g
a X.250r
b) non-X.2

c) non-X.2
in the cg

d) ITU-TH

y related to the particular bit Is requested.

psitions not assigned to a specific facility are set

the facilities represented by the facility code are

b Virtual Call, then the facility code and its

ty Parameter Field need not be present.

es in Class D, the octet following the Facility

es the length of the Facility Parameter Field in
cility Parameter Field length is binary-coded,
e low-order bit of the indicator.

he Facility Parameter Field is dependent on the
[uested.

ategories of facilities:
SO/IEC 8208 facilities defined in clause 13;
b facilities provided by the local network;

b facilities provided by the remote network (only
se of inter-network Virtual Calls); and

becified DTE facilities defined in clause 14.

Facility Markess, consisting of two octets, are used to_séparate

requests for X
categories of fg
of facilities are

25 facilities from requests for the other three
Cilities described above. When several- categories
simultaneously present, the Facility’ Markers are

used to separat

these categories of facilities fram each other. In

this case, howeyer, requests for X.25 facilities shall precede the

other requests

d requests for ITU-T.specified DTE facilities

shall follow the|other requests.

Thefirst octet
set to zero. Th
Parameter Field
below.

a Facility Marker.is a Facility Code Field and is
coding of the.second octet, which is a Facility
, depends(on the category of facilities, as shown

receiving Facility Code Fields containing val which do not
have a corresponding subscription-time-facilify to protect the
DTE from receiving them. (Such a¢subscripfion-time facility
would be introduced if the new pereeallfacilityl would adversely
affect the operation at the DTE/DCE interface]. DTEs can then
discard any unrecognized fagility/codes inst of clearing the
cal.

15.2.2 Coding of the‘Facility Parameter Fiel

The coding of the Facility Parameter Field is degpendent upon the
specific optional user fecility. To facilitatq possible latter
extensions, DTEs may be tolerant in receiving Racility Parameter
Fields contaihing values which are presently resgrved.

15.2,2:1)Flow Control Parameter Negotiatioh facility
15.2.2.1.1 Packet Sizes

The packet size for the direction of data trangmission from the
caled DTE isindicated in bits 4, 3, 2, and 1 off the first octet of
the two-octet Facility Parameter Field. The packet size for the
direction of data transmission from the calling PTE is indicated
in bits 4, 3, 2, and 1 of the second octet. Bits8, 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 siges of 16, 32, 64,
128, 256, 512, 1 024, 2 048, and 4 096, or a corjtiguous subset of
these values, may be offered. A packet size of |128 shall aways
be available.

15.2.2.1.2 Window Sizes for normal and extended packet
sequence numbering
The window size for the direction of data trangmission from the
caled DTE isindicated in bits 7 through 1 of the first octet of the
two-octet Facility Parameter Field. The window size for the

Bitp

8 7 6 5143 2 1 (‘arpgnr\/an:iﬁfin

0 0 0 0OO0O O 0O Of non-X.25 facilities supported by
the network in the case of an
intra-network cal or non-X.25
facilities supported by the
network of the calling DTE in
the case of an inter-network call

1 111 1 1 1 1| non-X.25 facilities supported by
the network of the caled DTE in
the case of an inter-network call

0 0001 1 1 1|ITU-T specified DTE fecilities

O ISO/IEC 2000 — All rights reserved

direction of data transmission from the caling DTE is indicated
in bits 7 through 1 of the second octet. Bit 8 of each octet is set to
zero.

The seven bits indicating each window size are binary-coded and
express the size of the window. A value of zero is not allowed.

Window sizes of 8 to 127 are valid only when the Extended
Packet Sequence Numbering Facility has been subscribed to.

The window sizes available for norma numbering and for
extended numbering form a contiguous set of values. A window
size of 2 shall dways be available.
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Table 19 (1 of 2) — Coding of the Facility Code Field

Packet typesin which the facility may be present Facility Code
CALL CLEAR | CLEAR Bits:
CALL INCOMING CALL CON- CLEAR INDICA- | CONFIR-
Facility REQUEST CALL ACCEPTED | NECTED | REQUEST TION |[MATION|8 7 6 5 4 3 2 1
Flow Control Parameter
Negotiation
—packet sizes X X X X 01 000O010
—window sizes X X X X 01 00O0O0T101
(normal and (Note 7) (Note 7) (Note 7) (Note 7)
extended)
—window sizes [Super X X X X T I p 101 0 1
extended) (Note 7) (Note 7) (Note 7) (Note 7)
Throughput Clags
Negotiation
—basic format X X X X 00p O0OOO0OT1O0
(Note 1) (Note 1) (Note 1) (Note 1)
—extended fornjat X X X X 01 p 01100
(Note 1) (Note 1) (Note 1) (Note 1)
Closed User Grgup
Selection
—basic format X X 00p O0OO0OO0OTI1T1
(Note 8)
—extended fornjat X X 01 p o001 11
(Note 8)
Closed User Grgup
With Outgoing Access
Selection
—basic format X X 0O0pOT1O0O0T71
(Note 9) (Note 9)
—extended format X X 01 pO0O1O0O00O0
(Note 9) (Note 9)
Bilateral Closed|User X X 01 pO0OO0OO0OO0TZ1
Group Selection|
Fast Select X X 00 p O0OOO0OO0OTI1]
Reverse Charging X X (Note 2)
ICRD Status Selection X
NUI Selection X X 11 p 00110
(Note 3)
Charging Informfation
—requesting sefvice X X 0O0pOOT1O0TO0
—indicating mofpetary X X 11 0 0101
unit
—indicating segment X X 11 0 00 10
count
—indicating call X X 11 0 0 001
duration
ROA Selection
—basic format X 0t 00100
(Note 10)
—extended format X 11 000 1 0 0
(Note 10)
Call Deflection X 11010 0 0 1
Selection (Note 4)
Call Redirection or Cal X X 11 0000 1 1
Deflection Notification | (Note 5)
Called Line Address X X X X 00 0O0O1O0O00O0
Modified Notification (Note 6) (Notes 4, 6)
Transit Delay Selectior] X X X 01001001
And Indication
Reference Number X X X X X X X 01 100O0O0
Marker X X X X X X X 00 0O0O0OTO 0O
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Table 19 (2 of 2) — Coding of the Facility Code Field

NOTES
1  Basic Throughput Class Negotiation and Extended Throughput Class Negotiation Facilities cannot be simultaneously present in the same packet.

2 Thisfacility 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 Select Acceptance is subscribed to) is indicated. They may, but need not,
be present if neither the Reverse Charging Acceptance Facility nor the Fast Select Acceptance Facility is subscribed to.

3 Onlyif the NUI Subscription Facility has been subscribed to.

4  The DTE is not alowed 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.

Only when|the reason “Called DTE originated” is used in the parameter field.

Both windgw size facilities cannot be simultaneously present in the same packet.

Both closedl user group selection facility formats cannot be simultaneously present in the same packet.
Both closegl user group with outgoing access selection facility formats cannot be simultaneously present in ‘the same pgcket.
10 Both ROA kelection facility formats cannot be simultaneously present in the same packet.

© 00 N O

15.2.2.1.3 Window sizefor super extended packet sequence Table 20a =~ Coding of Basic Througtput Classes
numbering -
The octet folloying the Facility Code Field indicates the length, olsr 8 7 65 Throughput
in octets, of thg Facility Parameter Field. It has the value 4. The bitss 4 3 2 1 (bits/:)
Facility paramgter Field follows the length and contains the . .
window size folf each direction of transmission. 0 0 0 0] Reservel

) . o o 0 0 0 1 Reservefl
The window size for the direction of transmission from the called 00 1 0 Resarvell
DTE isindicated in bits 8 through 2 of octet 1 and bits 8 through [
1 of octet 2 of |the four octet Facility Parameter Field. Bit 2 of 0011 p
octet 1 is the Iqw order bit and bit 8 of octet 2 is the high order 0100 15p
bit. The windoyv size for the direction of transmission fromthe 0 1 01 300
calling DTE is |ndicated in bits 8 through 2 of octet 3 and.hits 8 01 1 0 600
through 1 of ocjet 4. Bit 2 of octet 3 isthe low order bit@nd bit 8 01 1 1 1200
of octet 4 isthejhigh order bit. Bit 1 of octet 1 and hit 1 of octet 3
are not used/igrjored. 1000 240p

1 0 0 1 4 80D

The bits indicting each window size are ‘binary coded and 1.0 1 0 9600
express the sizglof the window. A value ofizero is not allowed. 10 1 1 19 200
The window siZes available for super extended numbering form a 1 1.0 0 48 000
contiguous set pf values. A window size of 128 shall always be 11 0 1 64 000
available when puper extended.sequence numbering is provided. 111 0 128 000
NOTE — Winflow sizes of~128 to 32 767 are only valid if super 1 1 1 1 192 000 *
extended sequende numbering-is used. * See Note 1in 13.13.

15.2.2.2 Thropghput.Class Negotiation facilities

15.2.2.2.1 BagicThroughput Class Negotiation facility

The throughput class for the direction of data transmission from
the called DTE is indicated in bits 8, 7, 6, and 5 of the one-octet
Facility Parameter Field. The throughput class for the direction of
data transmission from the calling DTE is indicated in bits 4, 3, The pits indicating each throughput class are binary coded and
2,and 1. correspond to throughput classes as indicated in table 20b.

The four bits indicating each thraugut class are binary-coded 1522 3 Closed User Group Selection facility
and correspond to throughput classes as indicated in table 20a. .
15.2.2.3.1 Basic format

15.2.2.2.2 Extended Throughput Class Negotiation facility The index to the closed user group selected for the Virtual Call,
The throughput class for the direction of data transmission from which is contained in the one-octet Facility Parameter Field, isin
the calling DTE is indicated in bits 6 to 1 of the first octet of the the form of two decimal digits. Each digit is coded in a semi-
two-octet Facility Parameter Field. The throughput class for the octet in binary-coded decimal, where bit 5 is the low-order bit of
direction of data transmission from the called DTE is indicated in thefirst digit and bit 1 is the low-order bit of the second digit.

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.

O 1SO/IEC 2000 — All rights reserved 85



https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

I SO/IEC 8208 : 2000(E)

Table 20b — Coding of Extended Throughput Classes

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

Indexes to the same closed user group at different DTE/DCE

interfaces may be different.

15.2.2.3.2 Extended format

. Throughput low-order bit of the first digit, bit 1 of the first octet is the low-
bits: 8 7 6 5 4 3 2 1] Clasitdy order bit of the second digit, bit 5 of the second octet is the low-
c 0 0 0 0 0 0 O Reserved order bit of the third digit, and bit 1 of the second octet is the
6 0o 6 0 0 0 0 1 Reserved low-order bit of the fourth digit.
o 0 O o o O 1 o Reserved .
o 0 0 0 0 0 1 1 75 _Index% to the same closed user group at different DTE/DCE
o0 0 0 0 1 0 0O 150 interfaces may be different.
0O 0 0 0 0O 1 0 1 300 15.2.2.4 Closed User Group With Outgoing Access Selection
o 0 O o o 1 1 o 600 facility
O o— o0 0 L L < 140 15.2.2.4.1 Basic tormat
cjo o0 0o 1 0 0 O 2400 The index to the closed user group selectedfor|the Virtual Call,
cfo o 0 1 0 0 1 4800 which is contained in the one-octet Fagility) Pargmeter Field, isin
cjo 06 0 1 0 1 O 9 600 the form of two decimal digits. Each digit is foded in a semi-
ojo o o 1 0 1 1 19200 octet in binary-coded decimal, where-bit 5 is the low-order bit of
0|0 o o 1 1 0 O 48 000 thefirst digit and bit 1 isthe low-order bit of thd second digit.
ofo o o 1101 64000 Indexes to the same closéd yuser group at different DTE/DCE
ojo o o 11 10 128000 interfaces may be diffexént,
0|l0 O O 1 1 1 1 192 000
olo o 1 0 O O O 256 000 15.2.2.4.2 Extended/format
00 0 1 0 0 0 1 320 000 The index to theclosed user group selected for|the Virtua Call,
0|0 o 1 0o 0 1 o0 384 000 which is contaihed in the two-octet Facility Pargmeter Field, isin
olo o 1 o o0 1 1 448 000 the form<of four decima digits. Each digit is foded in a semi-
olo o 1 o 1 0 O 512 000 octet in binary-coded decimal, where bit 5 of the first octet is the
olo o 1 o 1 0 1 576 000 low-erder bit of the first digit, bit 1 of the firstfoctet is the low-
olo o 1 0o 1 1 o 640 000 order bl_t of the sec_ond (_Jllglt, bit 5_of the second octet is the_ low-
olo o 1 0o 1 1 1 704 000 order bit of_ the third dlglt,_a_nd bit 1 of the second octet is the
olo o 1 1 0o o o 268 000 low-order bit of the fourth digit.
ofo o 1 1 0 0 1 832 000 Indexes to the same closed user group at different DTE/DCE
olo o 1 1 0 1 o 896,000 interfaces may be different.
ofo o 1 -1 0 1 1 966900 15.2.2.5 Bilateral Closed User Group Selecfion facility
8 g g i i 1 g 2 igzg ggg The index to the bilateral closed user group|selected for the
Virtual Call, which is contained in the tyo-octet Facility
ojo o 111 1 0 1152000 Parameter Field, is in the form of four decimal pigits. Each digit
ofo 0 1 1 1 1 1% 1216 000 is coded in a semi-octet in binary-coded decimg@l, where bit 5 of
ofo 1 0 0 0 0 0 1280000 the first octet is the low-order bit of the first digit, bit 1 of the
00 1 0 0 0O~N0O 1 1344000 first octet is the low-order bit of the second digit, bit 5 of the
0|0 1 0 O0(¢0~1 O 1408 000 second octet is the low-order bit of the third digift, and bit 1 of the
00 1 0 ON.O0O 1 1 1472 000 second octet is the low-order bit of the fourth digit.
8 8 1 8 8 1 8 2 1222 ggg Indexes to the same bilatera closed user gfoup at different
DTE/DCE interfaces may be different.
0J]0O =0 O 1 1 ©O 1 664 000
olo,\2 o o 1 1 1 1728 000 15.2.2.6 Reverse Charging, Fast Select and ICRD Status
0(o%1 o 1 0 0 0O 1792 000 facilities
O 0 1 0 1 0 0 1 1 856 000 The coding of the one-octet Facility Parameter Field is:
c o 1 0 1 0 10 1920000 Bit 1 =0 for Reverse Charging not requested
0 O 1 0 1 0 1 1 1984 000
O 0 1 0 1 1 0 0O 2 048 000 Bit 1 =1 for Reverse Charging requested
Other values Reserved Bit5=0andBit6=0 for ICRD Staus Selection not

requested (i.e., if the network supports

ICRD, then ICRD is

alowed unless

ICRD Prevention Subscription Facility

is subscribed)

Bit5=0andBit6=1 for ICRD prevention requested

Bit5=1andBit6=0 for ICRD all ested
The index to the closed user group selected for the Virtua Call, ! anast o owance requ

which is contained in the two-octet Facility Parameter Field, isin

86 O ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

Bit5=1andBit6=1 not alowed

Bit8=0andBit7=0o0r1 for Fast Select not requested (see
text below)

Bit8=1andBit7=0 for Fast Select requested with no
restriction on response
Bit8=1andBit7=1 for

Fast Select requested with

restriction on response

NOTES

1 Bits5and 6 4
meaning.

2 Bits 4, 3, and

2 may be assigned to other facilities in the future;
presently, they ar¢ set to O.

In a CALL RERUEST packet, a DTE shall set bit 8 equa to O
and bit 7 equal to O for Fast Select not requested. In an
INCOMING CALL packet, however, a DTE shall interpret bit 8
set to 0 and bit | set to 0 or 1 as Fast Select not requested.

15.2.2.7 NUI $election facility

The octet folloyving 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 aformat detgrmined by the network Administration (e.g., see
Appendix VI off Recommendation X.25).

15.2.2.8 Charfing Information facilities
15.2.2.8.1 Retuesting Service
The coding of the one-octet Facility Parameter Fidd is:

Bit1=0 forcharging information not requested
Bit1=1 forcharging information requested
NOTE —Bits §, 7, 6, 5, 4, 3, and 2 may be assigned to.other facilities

in the future; pregently, they are set to 0.

15.2.2.8.2 Indjcating Monetary Unit

The octet follgwing the Facility Code_Field indicates the length
of the Facility [Parameter Field in OcCtets. The Facility Parameter
Field follows the length and indicates the charging. The coding
of the Facility Parameter Field\isfor further study by ITU-T.

15.2.2.8.3 Indjcating Segment Count

The octet follqwing the\Facility Code Field indicates the length
of the Facility|Parameter Field in octets. It has the value n x 8,

where n is thg number of different tariff periods managed by the
network. The E::r\lllty Parameter EField follows the Ic\ngrh and

I SO/IEC 8208 : 2000(E)

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.

15.2.2.8.4 Indicating Call Duration

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It has the value n x 4,
where n is the number of different tariff periods managed by the
network. The Facility Parameter Field follows the length and
indicates the call duration for each tariff period.

Each caII duratlon is represented |n the Facility Parameter Field
I reicates—umber of days, the
second |nd|cates number of hours, 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 bit 1 of each semi-actet is the|low-order bit of each
digit. Bits 4 through 1 of eachroctet represent the low-order digit.

NOTE — The relationship between a particular t
place in the Facility Paraméter-Field is a national
given by each Administrations

15.2.2.9 ROA Selestion facility

15.2.29.1 Basicformat

The two-octet Facility Parameter Field [contains the Data

Netwark, ddentification Code (DNIC) for tHe requested initial
ROAtransit network and is in the form of fodr decimal digits.

iff period and its
atter. The order is

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 th¢ 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 nefworks 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 founl decimal digits, is
represented in the Facility Parameter Field by two octets. Each
digit is coded in a semi-octet in binary-codgd 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.

ROA fransit networks should appear in the Facility Parameter

indicates the segment count fesch tariff period. Each segment
count is represented in the Facility Parameter Field by eight

octets. The first four octets indicate the number of segments sent

to the DTE. The following four octets indicate the number of
segments received from the DTE.

Each digit is coded in a semi-octet in binary-coded decimal,
where bit 5 or bit 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.

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 indicates the length
of the Facility Parameter Field in octets. It has the value n + 2,
where n is the number of octets necessary to hold the called
address of the DTE to which the call is to be deflected (the
alternate DTE).

The first octet of the Facility Parameter Field indicates the reason

Segment size and the specific packet types to be counted are afor deflecting the call. The coding of this octet is:

matter of the Administration in the case of national calls and are

specified in Recommendation D.12 for international calls.

O ISO/IEC 2000 — All rights reserved
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Bits Reason
8 7 6 5 4 3 2 1
1 1 0 0 0 0 0 O Ccadldeflectionby theoriginaly-called

1 10 0 0 0 0 1

110011 11

DTE or

Call deflection by gateway as a result of
call deflection by the originally-called
DTEY

Call deflection by gateway as a result of
call redirection due to originally-called
DTE busy?

Call deflection by gateway as a result of
call redirection due to prior request

Call redirection due to prior request
from origindly-caled DTE for
systematic call redirection®

Call deflection by the originally-called
DTEY or

Call deflection by gateway as a result of
call deflection by the originally-called
DTEY®

Call deflection by gateway as a result of
call redirection due to originally-called
DTE busy¥®

Call deflection by gateway as a result of

1) Applies wh
and the pn
presented tl
network isrj

NOTE — If bit
assumed to have
deflection uses th|

from—orgmatty-catted——DTE —for
systematic call redirection®

bre the originally-called DTE is on a private network
vate network gateway to the public network that
e incoming call deflects the call so that the private
0 longer involved with the call (see annex A).

8 and 7 are not set to 1 by the called DTE, they are
his value by the DCE. The network performing the call

Notification facil

bse codes to set the value conveyed to the DTE to which

y) and to the calling DTE (via the Called Line Address

the cal is defIE.ted (via the Call Redirection or Call Deflection

Modified Notific

The second d
number of s

order bit. Its v

The following
coding which
Address Field

When the nun
odd, a semi-o
the last semi-q

15.2.2.11 Call
facility

The octet follg
in octets, of th
where n is the
called DTE ad

The first octet
for the call red
is:

Bits

ion facility) (see annex A).

lue is limited to 15 when the A bit is set to 0.

in the Address Block (see 13.2.1).

ctet in order to maintain octet alignment.

Redirection or Call Deflection*Netification

dress.

Reason

8 7 6 5

ctet of the Facility Parameter Field indicates the
bmi-octets in the alternate DTE address. This
address-length indicator is binary-coded, where bit 1 is the low-

octets contain the alternate DTE address using
corresponds to the coding of the Called BTE

ber of semi-octets of the alternate DTE\address is
tet with zeros in bits 4, 3, 2, and 1 is inserted after

wing the Facility Code Field indicates the length,
e Facility Parameter Field and has the value n + 2,
number of octetshecessary to hold the originally-

of the Facility"Parameter Field indicates the reason
irection -or_call deflection. The coding of this octet

cal redirection duelto originally-called
DTE out of ordet®9)
Call deflectionby gqteway as a result of
cal redirection duE to prior request
from. originaly-cglled DTE for
systematic call redirgction®®

1) Applieswherethe call redirection takes place in g public network.

2) This value may be*used by some public networks for network-
dependent reasons.

3) Applies where the call redirection or deflection tiakes place within a
private nefivork and the private network contirjues to be involved
with the call (see annex A).

4)  These codes are those set by the DTE or privatepetwork in the Call
Deflection Selection Facility (see 15.2.2.10).

5)).* Applies where call redirection or deflection takes place within a
private network and the private network deflects|the call back to the
public network that presented the incoming call| so that the private
network is no longer involved with the call (see gnnex A).

The second octet of the Facility Parametgr Field indicates the
number of semi-octets in the originally-called DTE address. This
address-length indicator is binary-coded, where bit 1 is the low-
order bit. Its value is limited to 15 when the A bit is set to 0.

The following octets contain the originally-¢alled DTE address.
When both the calling DTE and the 4glternate DTE have
subscribed to the TOA/NPI Address Subsgription Facility (see
6.29), or when neither of them has subscrifjed to this facility, the
originally called DTE address is coded identically to the Called
DTE Address Field in the CALL REQUEST|packet. When these
conditions are not satisfied, the network| converts from one
address format to the other (see 12.2.1).

When the number of semi-octets of the griginally-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 maintain octet

0 0 00 0O O0T1

0 0 0 O

88

Call redirection due to originally-called
DTE busy?

Call distribution within a hunt group?
Call redirection due to originally-called
DTE out of order?

Call redirection due to prior request
from origindly-caled DTE for
systematic call redirection®

Call deflection by the originally-called
DTEY

Call redirection due to originally-called
DTE busy”

Call redirection due to originally-called
DTE out of order”

alignment.
15.2.2.12 Called Line Address M odified Notification facility
The coding of the one-octet Facility Parameter Field is:

Bits Reason
8 7 6 5 4

0 0 0 0 O

o w
o N
=

Call redirection due to originally-called
DTE busy”

Call distribution within a hunt group?
Call redirection due to originally-called
DTE out of order”

Call redirection due to prior request
from origindly-caled DTE for
systematic call redirection?

0 000 01 11
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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
clearing packets in which they are used.

15.3.1 Caoding of the Facility Code Field

various call setup and

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.

1 0 0 0 0 0 O O cCadl deflection by the originally-called
DTE?

1 0 0 0 0 0 0 1 cdlredirectiondueto originaly-called
DTE busy?

1 0 00 0 1 1 1 caldisributionwithinahuntgroup?

1 0 0 0 1 0 0 1 cadlredirectiondueto originaly-called
DTE out of order?

1 0 0 0 1 1 1 1 Cdl redirection due to prior reguest
from origindly-caled DTE for
systematic call redirection?

1 1 0 0 0 0 0 O Ccdl déflection by the originally-called
DTEY or
Call deflection by gateway as a result of
call deflection by the originally-called
DTEYA

1 1 00 0 0 1 Cadldeflection by gateway as aresult of
call redirection due to originally-called
DTE busy?*

1 1 00 0 0 1 Cadldeflection by gateway as aresult of
call redirection due to originally-called
DTE out of order®?

1 1 00 1 1 1 Calldeflection by gateway asaresult of
call redirection due to prior reguest
from origindly-caled DTE for
systematic call redirection®*

1) Applies where the call redirection or distribution takes place in a

public netwprk.

2)  Applies where the call redirection, deflection or distribution takes
place withir the private network and the private network continues
to be involved with the call (see annex A).

3) These codeq are those set by the DTE or private network in the Call
Deflection Selection Facility (see 15.2.2.10).

4)  Applies where the originally-caled DTE is on a private _néetwork
and the priviate network deflects the call back to the publienetwork
that presentpd the incoming call so that the privaté.hetwork is no
longer involived with the call (see annex A).

NOTE — Bit 8] when received from the DTE and'when it is not set to

1, isforced to 1 by the DCE.

15.2.2.13 Trapsit Delay Selection. And [ndication facility

The Facility Parameter Field contains two octets.

Transit delay Js expressedinr milliseconds and is binary-coded,

with bit 8 of o¢tet 1 being)the high-order bit and bit 1 of octet 2

being the low{order_hit>The expressed transit delay may have a

¢ 65 534 (all bits set to 1 but the low-order bit).

not yet supported by all networks the transit delay indicated in the CALL
CONNECTED packet transmitted to the calling DTE will have a value of
65535 (all ones) when either a transit network involved in the Virtual
Call or the destination network does not support this facility. This value
should be interpreted by the calling DTE as an indication that the actual
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.

O ISO/IEC 2000 — All rights reserved

15.3.2 Caoding of the Facility Parameter Fieldi

The coding of the Facility Parameter Field i
specific ITU-T specified DTE facility. [To faci
extensions, DTEs may be tolerant-in receivi
Fields containing values whichyare presently

15.3.2.1 Calling AddressExtension facility

The octet following thésEacility Code Field
of the Facility Parameter Field in octets. It
where n is the aumber of octets necessa
address exterision. The Facility Paramet

5 dependent upon the
itate possible latter
ng Facility Parameter
reserved.

indicates the length

has a value of n + 1,
y to hold the calling-
br Field follows the

length and indicates the calling-address exténsion.

The first octet of the Facility Parameter Fie
and/7y the use of the calling-address extens

Bits Use of Calling Address Ex

8 7

0 O Tocarry a calling address assigne|
Rec. X.213 | ISO/IEC 8348

0 1 Reserved

1 0 Other (to carry a calling address n
to ITU-T Rec. X.213 | ISO/IEC 834

1 1 Reserved

Bits 6, 5, 4, 3, 2, and 1 of this octet indicatq
octets (up to a maximum of 40) in the callin]
This address-length indicator is binary-codg
low-order bit.

d indicates, in bits 8
on, as shown below.

ension

d according to ITU-T

bt assigned according
B)

the number of semi-
g-address extension.
ed, where bit 1 is the

The following octets contain the calling-addiess extension.

If bits 8 and 7 of the first octet of the Facility
coded “00", the following octets are used {
OSI NSAP address using the preferred bi
deflned in ITU T Rec X. 213 | ISO/IEC 834

Parameter Field are
0 encode the calling
hary encoding (PBE)
B. Starting from the

DP), the address is

coded in octet 2 and consecutlve octets of the Facility Parameter
Field. Each digit, with padding digits applied as necessary, is
coded in a semi-octet in binary-coded decimal, where bit 5 or 1 is
the low-order bit of the digit. In each octet, the higher-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
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Table 21 — Coding of the Facility Code Field

Packet typesin which the facility may be present Facility Code
CALL CLEAR Bits:
CALL INCOMING CALL CON- CLEAR INDICA-
Use Facility REQUEST CALL ACCEPTED | NECTED | REQUEST TION 6 54321
(seeNote1) | (seeNote 1)
Calling Address X X X 001011
Addressing | Extension (See Note 2)
Called Address X X X X X 001001
Extension
Mirfrmar T hrooghpot
Clals (see note 3):
—blasic format X X X 00101
Quality (See Note 2)
—etended format X X X 001101
of (See Note 2)
Eng-to-End Transit X X X X 00101(¢(
Service | Delpy Negotiation (See Note2)
Prigrity X X X X 01001C¢(
(SeeNote 2)
Protection X X X X X 010011
Expedited Data X X X X 0010011
Feature Negotiation (See Note 2)
NOTES
1 Only when isgued in direct response to an incoming call (i.e., no CALL ACEEPTED packet was transmitted).
2 Only when the Call Deflection Selection Facility is used.
3 Only one of these formats may be present in a given packet.
address is codefl in octet 2 and consecutive octets of-the Facility Bits 6, 5, 4, 3, 2, and 1 of this octet indicate thg number of semi-

Parameter Field with two digits per octet. In.each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5.

When necessary], the Facility Parameter Field shall be rounded up
to an integral nlmber of octets by ingerting zeros in bits 4, 3, 2,
and 1 of the las] octet of the field.

15.3.2.2 Callgd Address Extension facility

The octet folloyving the Fecility Code Field indicates the length
of the Facility Parameter’Field in octets. It has a value of n+ 1,
where n is the| number‘of octets necessary to hold the called-
address extens{or./The Facility Parameter Field follows the
length and indi ¢ates-the-caH-ed-address-extension-

The first octet of the Facility Parameter Field indicates, in bits 8
and 7, the use of the called-address extension, as shown bel ow.
Bits Use of Called Address Extension

8 7

0 O To cary a caled address assigned according to 1TU-T
Rec. X.213 | ISO/IEC 8348.

0 1 Reserved

1 0 Other (to carry acaled address not assigned according to
ITU-T Rec. X.213 | ISO/IEC 8348)

Reserved

90

octets (up to a maximum of 40) in the called-address extension.
This address-length indicator is binary-coded, Where bit 1 is the

low-order bit.

The following octets contain the called-address ¢xtension.

If bits 8 and 7 of the first octet of the Facility Parameter Field are

coded “00", the following octets are used
OSI NSAP address using the preferred bi

fo encode the called
hary encoding (PBE)

defined in ITU-T Rec. X.213 | ISO/IEC 834B. Starting from the
high-order digit of the Initial Domain Part (|DP), the address is

coded in octet 2 and consecutive octets of
Field. Each digit, with padding

digits appl

the Facility Parameter
ed as necessary, is

coded in a semi-octet in binary-coded decimal, where bit 5 or 1 is
the low-order bit of the digit. In each octet, the higher-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
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Parameter Field with two digits per octet. In each octet, the
higher-order digit is coded 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 octet of the field.

15.3.2.3 Minimum Throughput Class Negotiation fadlity

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

I SO/IEC 8208 : 2000(E)

priority to keep a connection, respectively. The fourth, fifth, and
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

from the called DTE is indicated in bits 8, 7, 6, and 5. The
minimum throughput class for the direction of data transmission
fromthecallingd DTE isindicated in bits 4, 3, 2, and 1.

The four bits impdicating each throughput class are binary-coded
and correspond|to throughput classes as indicated in table 20a.

15.3.2.3.2 Ex

The two-octet
throughput cl
minimum thro!
from the calin

nded format

acility Parameter Field contains the minimum
for both directions of data transmission. The
hput class for the direction of data transmission
DTE isindicated in bits 6 to 1 of the first octet.
The minimum| throughput class for the direction of data
transmission frgm the called DTE isindicated in bits 6 to 1 of the
second octet. Bjts 8 and 7 of each octet shall be set to zero and
are reserved for|future allocation.

The bits indicafing each throughput class are binary-coded and
correspond to throughput classes as indicated in table 20b.

15.3.2.4 End-fo-End Transit Delay Negotiation facility

The octet folloving the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It has the value 2,\4,or
6. The Fecility |Parameter Field follows the length and dndicates
the transit-delay values.

The first and [second octets of the Facility.‘Parameter Field
contain the cunpulative transit delay. The third_and fourth octets
are optional anFE, when present, contain the desired (target) end-
to-end transit dglay. If the third and fourth-octets are present, then
the fifth and siqth octets are optional.\\When present, these octets
contain the maximum-acceptable end-to-end transit delay. The
absence of thg optiona octetsin the CALL REQUEST and
INCOMING CALL packetsindicates that these parameters are
not important fpr the call.\The optional octets are not present in
CALL ACCEPTED and\CALL CONNECTED packets.

Transit delay i$ expressed in milliseconds and is binary-coded,

will contain at least 5 octets with octets 1, 3, and
value “unspecified”, and octets 2 and 5-co
values. When the facility is present‘inythe
and CALL CONNECTED packets,, octets 2 g

The range of specified valuesfoereach sub-
priority) to 14 (highest pfioerity). The val
indicates “unspecified.” All, other values (i.
are reserved.

15.3.2.6 Protection facility
The octet following the Facility Code Field
of the Facility.Rarameter Field in octets.

Bits 8 and 7 of the first octet of the Faci
spegifynthe protection format code as shown

Bits Protection format cod

Reserved

Source-address specific
Destination-address specific
Globally unique

P P O O ®
P O L O N

When bits 8 and 7 are not both set to one,
of the first octet of the Facility Parameter F
set to zero.

When bits 8 and 7 are both set to one, thg
the first octet of the Facility Parameter Fiel
below.

Bits Protection Facility |
6 54 3 21
0 0 0 0O O O Levelofprotection infd
0 0 0 0 0 1 Authentication and key

4 containing the
htaining the specified
CALL ACCEPTED
nd 3 are optional.

parameter is O (lowest
ue 255 (all ones)
b., 15 through 254)

indicates the length
ity Parameter Field

below.

e

the remaining six bits
eld are reserved and

remaining six bits of
d are used as shown

hformation

rmation
information

where bit 8 of thefirstofarparof octetsTs thehighrorder bitar
bit 1 of the second of a pair of octetsis the low-order bit.

The value of al 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)

O ISO/IEC 2000 — All rights reserved
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When conveying level of protection informat
of the Facility Parameter Field specifies the
of the target protection level

ion, the second octet
length “n,” in octets,

(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.
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The optional octets are not present in CALL ACCEPTED, CALL CLASS A )
CONNECTED, CLEAR REQUEST and CLEAR INDICATION Bits
packets. Octets 8 7 6 5 4 3 2
NOTE —The values of “n” and “m” are bounded firstly by the overall 1 0 0 X X X X X X
length of the Facility Parameter Field, and secondly by each other. 2 Registration Parameter Field
When conveying authentication and key information, the second
and following octets of the Facility Parameter Field are coded as
givenin 9.5 of ITU-T Rec. X.273 | ISO/IEC 11577. CLASSB Bits
15.3.2.7 Expedited Data Negotiation facility Octets 8 7 6 2
The coding of the one-actet Facility Parameter Field is: 1 ) 1 X X X X X X
Bit1=0 for ro use of expedited data 2 Registration
Bit1=1 for Useof expedited data 3 Parameter Eield
NOTE —Bits §, 7, 6, 5, 4, 3, and 2 may be assigned to other facilities
in the future; pregently, they are set to 0.
_ _ o _ _ CLASSC Bi
16 Format [for Registration Field in registration Its
Octets 8 7 6 5 4 3 2 1
packets
The formats |described in this clause apply only to the L L 0 X X X X X X
Registration Hield of Registration packets used in conjunction 2 Registration
with the On-line Facility Registration Facility. 3 Parameter
Iso:
See also 4 Fidd
O Optiongl User Facility for On-line Facility Registration
(13.12).
16.1 Generd| CLASSD Bits
The Registrafion Field is present in a REGISTRATION®  ©Octets 8 ’ 6 > 4 3
REQUEST p4dcket only when there is a request to inveke or 1 1 1 X X X X X X
revoke an pptional user facility. It is presentin a — -
REGISTRATION CONFIRMATION packet to indicaté which 2 Registration Parameter Field L ngth
optional user [facilities are available and the values of those 31 Registration |
optional user facilities currently in effect. | :
| Parameter :
The Registratipn Field contains one registration element for each ) ) |
registration-fagility. The first octet of each registration element is ! Field !
the Registratign Code Field and indicates the registration-facility. Fi 330 lized F ts of Registrati
The remaining octets of a registration element contain the lgure 53 — enerz;ze tormas or iregistration
Registration Parameter Field length; when present, and then the ements
Registration Pprameter Field.
In order to spdcify registration parameters consisting of 1, 2, 3, or . ) i o )
a variable nuber of-Octéts, the registration codes are divided The Registration Code Field is binary-coded and, without
into four classgs bymaKing use of bits 8 and 7 of the Registration €xtension, provides for a maximum of 64 regigtration codes for
Code Field. The/general class coding of the Registration Code C18s%es A, B, and C, and 63 registration cofles for Class D,
Field is showl) In*fable 22. The formats for the four classes of 9ivingatotal of 255 registration codes.

registration elements are shown in figure 33.

Table 22 — General Class Coding for Registration
Code Fields
Bits:
Class|8 7 6 5 4 3 2 1 Meaning
A |0 0 0 X X X X X|singleoctet parameter field
B 0 1 X X X X X X|double-octet parameter field
C |1 0 X X X X X X|triple-octet parameter field
D 1 1 X X X X X X|vaiablelength parameter field
92

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
Field indicating facility requested/facility not requested or
indicating facility available/facility not available. In this
situation, the Registration Parameter Field is binary-coded, 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; a1 indicates that the facility related to the particular bit
is requested or is available. Parameter bit positions not assigned
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to a gpecific facility are set to zero. If none of the facilities
represented by the registration code are requested or available,
then the registration code and its associated Registration
Parameter Field need not be present.

For registration codes in class D, the octet following the
Registration Code Field indicates the length of the Registration
Parameter Field in octets. The Registration Parameter 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

I SO/IEC 8208 : 2000(E)

REGISTRATION REQUEST and REGISTRATION
CONFIRMATION packetsin 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.

16.2.2 Caoding of the Registration Parameter Field

The coding of the Registration Parameter Field is dependent
upon the specific registration-facility. To facilitate possible latter
extensions, DTES may be tolerant in receiving Registration

aotlity g, ol iondl
Tty oCrmgosScor

There are two|categories of registration-facilities that can be
represented in Registration packets:

a) registratjon-facilities defined in Section 13.1; and

b) non-X.26 (non-ISO/IEC 8208)
providedl by the local network.

registration-facilities

A Registration| Marker, consisting of two octets, is used to
separate X.25 fegistration-facilities from non-X.25 registration-
facilities that may be offered by the local network. X.25
registration-facilities shall precede non-X.25 registration-
facilities. A dingle Registration Marker shall be included
whenever registration elements for non-X.25 registration-

facilities are prgsent.

The first octet ¢f the Registration Marker is a Registration Code
Field and is sgt to zero. The second octet of the Registration
Marker is a Registration Parameter Field and is set to 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 ae the samex\in the

Table 23 — Coding of the Registration Code Field

Parameter Fields containing values which areresently reserved.

16.2.2.1 Non-negotiable facilities values

Each one of the following bits of, the” one-qctet Registration
Parameter Field corresponds to onefacility whigh is not available
for negotiation but whose valueis ihdicated to the DTE.

Bit1 Loca Charging Prevention Facility

NOTE — Bits 2 through.8/may be assigned to other facilities in the
future; presently, theyfare)set to 0.

A bit set to\Y (respectively, 0) in 4
CONFIRMATION packet means that the
(respectively, revoked) the corresponding fakility.

16.2222v Availability of facilities

Each one of the following bits of the twp-octet Registration
Parameter Field corresponds to one facilityl whose availability is

indicated to the DTE.

May beused in Registration [Code
Registration=Facility REGISTRATION | REGISTRATION Bits:

REQUEST CONFIRMATION |8 7 6 5 43 2 1
Non-nepotiable Facilities Values X 0 0 00O OJ]1 1 0
Availaljility of Eatilities X 01 0 0 01 1 0
Faciliti¢s That May Be Negotiated At Any Time X X 01 0 0 O0/[1 0 1
Facilitigs\That May Be Negotiated Only When All X X 0 0 0 0 OJ]1 0 1
L ogi cal'ehennetstsea-for-vita-Caltsere--Stetept
Nonstandard Default Packet Sizes X X 01 00 O0O0 10
Nonstandard Default Window Sizes (Note 1):
[0 normal and extended packet sequence numbering X X 01 0 0 0 O 1 1
[ super extended packet sequence numbering X X 1 1 0 1 1
Default Throughput Classes Assignment (Note 2):
— basic format X X 0 000 0 0 1 d
— extended format X X 01 0 01 1 0 ¢
Logical Channel Types Ranges X X 11 0 0 1 0 0 d
Marker X X 0 000 0O 0 0 d
NOTES:
1 Only one of the Nonstandard Default window size Registration Facilities may be present in a packet.
2 Only one of the Default Throughput classes assignment Registration Facilities may be present in a packet.
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Octet 1 A Dbit set to 1 (respectively, 0) in a REGISTRATION

Bit1 Extended Packet Sequence Numbering Facility CONFIRMATION packet is taken as invocation (respectively,

Bit2  Packet Retransmission Faility revocation) of the corresponding facility.

Bit3  D-bit Modification Facility 16.2.2.4 Facilitiesthat may be negotiated only when all

Bit4 Called Line Address Modified Notification Facility? E’g":" Cha“”?fhuse‘: f|:)r Y'rt”stca”fsfr:e'”gate‘t’lt N
. i . . . . ach one of the following bits of the one-octet Registration
Bit5  Charging Information Fecility (Per-interface basis) Parameter Field corresponds to one facility that may be

Bit6  Charging Information Facility (per Virtual Call basis)” negotiated only when all logical channels used for Virtual Calls
Bit7  Reverse Charging Acceptance Facility are in the READY state (pl) and that needs only a single bit to

Bit8  Reverse Charging Facility? indicate its value.

BT L EXtended Packet sequence Numbering Facility (see
note 1)

Octet 2

Bitl1 Defgult Throughput Classes Assignment Registration- Bit2  Packet Retransmission Fagility
Facillity Bit 3 D-bit Modification Facility

Bit2 Nongtandard Default Window Sizes for Norma and Bit 4 Super Extended Packet Sequenge Numbering Facility
Extended Packet Sequence Numbering Registration- (see note 1)
Facility Bit5  TOA/NPI Address Subscription Facility

Bit3  Nonsgtandard Default Packet Sizes Registration-Facility NOTES

Bit4  Logira Channel Types Ranges Registration-Facility L o

. . —_— 1 The exact method for negotiating this facility is fpr further study by

Bit5 ROA Sdection Facility ITU-T.

Bit 6 Extehded Throughput Class Negotiation Facility 2 Bits 44hrough 8 may be assigned to other facilities in the future;

Bit7  Supgr Extended Packet Sequence Numbering Facility presently; they are set to 0.

Bit8  Nongtandard Default Window Sizes for Super A bitet to 1 (respectively, 0) in a REGISTRATION REQUEST
Extended Packet Sequence Numbering Registration- packet is taken as a request to invoke (regpectively, revoke) the
Facility corresponding facility.

1) A bit set tp 1 for the corresponding facility indicatgs _that _it A bit set to 1 (respectively, 0) in d REGISTRATION
is availablp for use by the DTE; no further negotiation is CONFIRMATION packet is taken as invogation (respectively,
required fdr these facilities. revocation) of the corresponding facility.

A bit set to] 1 (respectively, 0) in a REGISTRATION 16.2.2.5 Nonstandard default packet sizes

CONFIRMATIPN packet means that the corresponding facility
either is availaby e (respectively, not available) for usetby the DTE
or is available (respectively, not available) for negotiation by the

The packet size for the direction of data trapsmission to the DTE
issuing the REGISTRATION REQUEST packet is indicated in

DTE. bits 4, 3, 2, and 1 of the first octet of the tyvo-octet Registration
Parameter Field. The packet size for the direction of data

16.2.2.3 Facilfties that may be negotiated at any time transmission from the DTE issuing th¢ REGISTRATION

Each one of the following bits of ‘thé two-octet Registration REQUEST packet is indicated in bits 4, 3, 3, and 1 of the second

Parameter Field corresponds to“-ehe facility that may be octet. Bits 8, 7, 6, and 5 of each octet are sgt to zero.

negotiated at aryy time. The four bits indicating each packet size are binary-coded and

Octet 1 express the logarithm base 2 of the nunpber of octets of the

Bit1l Inconjing CallsBarred Facility maximum packet size.

Bit2 Outgding Calls Barred Facility Values from 4 to 12, corresponding to packet sizes of 16, 32, 64,
Bit3 Fast . 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
Bit4 Reverse Charging Acceptance Facility available.

Bit5 Flow Control Parameter Negotiation Facility 16226 Nonstandard default window sizes

Bit6  Basic Throughput Class Negotiation Facility 16.2.2.6.1 Nonstandard default window sizesfor normal and
Bit7  Charging Information Facility (per-interface basis) extended packet sequence numbering

Octet 2 The window size for the direction of data transmission to the
: —_— ny DTE issuing the REGISTRATION REQUEST packet is
Bit8 Extended Throughput Class Negotiation Facilit I Y )
gnp 9 y indicated in bits 7 through 1 of the first octet of the two-octet
NOTE — Bit 8 of octet 1 and bits 1 through 7 of octet 2 may be Registration Parameter Field. The window size for the direction
assigned to other facilitiesin the future; presently, they are set to 0. of data transmission from the DTE issuing the REGISTRATION

A bit set to 1 (respectively, 0) in a REGISTRATION REQUEST REQUEST packet is indi'cated in bits 7 through 1 of the second
packet is taken as a request to invoke (respectively, revoke) the octet. Bit 8 of each octet Is set o zero.
corresponding facility.
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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 vaid only when the Extended
Packet Sequence Numbering Facility is being used.

The range of values allowed for norma numbering and for
extended numbering is interface-dependent. A window size of 2
shall aways be available.

16.2.2.6.2 Nonstandard default window sizes for super
extended packet sequence numbering
The octet following-the Registration Code Field indicates the

I SO/IEC 8208 : 2000(E)

from the DTE issuing the REGISTRATION REQUEST packet is
indicated in bits 6 to 1 of the second octet. Bits 8 and 7 of each
octet shall be set to zero.

The bits indicating each throughput class are binary-coded and
correspond to throughput classes as indicated in table 20b.

16.2.2.8 Logical channel types ranges

The octet following the Registration Code Field indicates the
length of the Registration Parameter Field in octets and shal
indicate 14 octets. The Registration Parameter Field then consists

of the following 14 octets.

length, in octetp, of the Registration Parameter Field. It has the
value 4. The Rggistration parameter Field follows the length and
contains the window size for each direction of data transmission.

The window sige for the direction of data transmission to the
DTE issuing |the REGISTRATION REQUEST packet is
indicated in bitp 8 through 2 of octet 1 and bits 8 through 1 of
octet 2 of the four octet Registration Parameter Field. Bit 2 of
octet 1 is the Iqw order bit and bit 8 of octet 2 is the high order
bit. The windowv size for the direction of data transmission from
the DTE issuing the REGISTRATION REQUEST is indicated in
bits 8 through 2 of octet 3 and bits 8 through 1 of octet 4. Bit 2 of
octet 3 is the Iqw order bit and bit 8 of octet 4 is the high order
bit. Bit 1 of octét 1 and bit 1 of octet 3 are not used/ignored.

The bits indicgting each window size are binary coded and
express the sizgof the window. A value of zero is not allowed.

The range of alues allowed for super extended numbering is
interface-depenflent. A window size of 128 shall aways be
available.

16.2.2.7 Defaplt throughput classes assignment
16.2.2.7.1 Bagic format

The throughput] class for the direction of data transmission from
the DTE issuipg the REGISTRATION REQUEST packet is
indicated in bifs 8, 7, 6, and 5 of the oné-octet Registration
Parameter Field. The throughput class for the direction of data
transmission to the DTE issuing«.the REGISTRATION
REQUEST packet isindicated in bits4, 3,2, and 1.

The four bits ipdicating each throughput class are binary-coded
and correspond|to throughput-classes as indicated in table 20a.

16.2.2.7.2 Extended farmat

The throughput|classfopthe direction of data transmission to the
DTE issuing thg¢ REGISTRATION REQUEST |S|nd|cated in blts
6 to 1 of the fifstocte qist
Field. The throughput class for the direction of datatransnlsson

O ISO/IEC 2000 — All rights reserved

Bits 4, 3, 2, and 1 of octets 1, 3, 5, 79
Registration Parameter Field contain the_hig
parameters LIC, HIC, LTC, HTC, LOG,ahd H

and 11 of the
h-order bits for
OC, respectively

(seefigure 1). Bits 8, 7, 6, and 5 of these'octets gre set to zero.

Octets 2, 4, 6, 8, 10, and 12 of‘the"Registratio
contain the low-order bits for parameters LIC,
LOC, and HOC, respectively. Bit 1 of these
order bit.

When there are ne_one-way incoming logical ¢
HIC are equal ‘to-zero. When there are no
channels, LTE€and HTC are equa to zero. W|
one-way Qutgoing logical channels, LOC and H
zero.

contain the high-order bits of the total number o

Parameter Field
HIC, LTC, HTC,
ctets is the low-

hannels, LIC and
two-way logical
hen there are no
1OC are equal to

logical channels

Bits 4; 3, 2, and 1 of octet 13 of the Registratio]v Parameter Field

to be used for Virtual Calls. Bits 8, 7, 6, and 5
to zero. Octet 14 of the Registration Parameter §
low-order bits of the total number of logical ch
for Virtual Calls.

NOTES

1 Theinequalities of figure 1 apply to nonzero values
HTC, LOC, and HOC.

2 The total number of logical channels to be used
indicated in octets 13 and 14. It is equal to the sum of
way incoming logical channels, two-way logical chal
outgoing logica channels.

17 Diagnostic codes

The coding of the Diagnostic Code Field in CL
CLEAR INDICATION, RESET REQU
INDICATION, RESTART REQUEST]
INDICATION, REGISTRATION CONFIR
DIAGNOSTIC packets is dependent upon the

f octet 13 are set
Field contains the
bnnels to be used

of LIC, HIC, LTC,

or Virtual Callsis
the number of one-
hnels, and one-way

EAR REQUEST,
EST, RESET
. RESTART
MATION, and

packet as given in tables 24 and 25.

originator of the
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Table 24 — Coding of the Diagnostic Code Field as a Function of Packet Type and Cause Code

CAUSE CODE BITS PACKET ORIGINATED
PACKET TYPE 8 7 6 5 4 3 2 1 BY DIAGNOSTIC CODE
CLEAR REQUEST, 0 0 0 OO 0O O O0fDTE Specified in table 25
CLEAR INDICATION, (Notes1, 2)
RESET REQUEST, 1 0 0 0 0 0O 0 O]|DTE DTE-specific diagnostics
RESET INDICATION 0 [ at least one 1 ] | Public packet switched Specified in Annex E of
network Recommendation X.25
(Notes 1, 3)
il L atlaooct oo 1 1 DPriviot Leat aantal [« wfiodl i ol o S
£ L AL TOUOOU UTTC L J T IIV(ALC'J(A;I\CL SDVVTLOTTOU WC\;IIIWIIILWIULJ
network (Notes 1, 2, 4)
RESTART REQUEST, 0 0 0 0O 0O O 0O O|DTE Specified in tabl€ 25
RESTART INDICATION (Notes1, 2)
1 0 0 0 0 0 O O|DTE DTE-specified diagnostilcs

Publicpacket switched fetwork:
Specified in Annex E of
0 [ at least one 1 ] | Local network (public or Recommendation X.25
private) (Notes 1, 3)

Private packet switched petwork:
Specified in table 25
(Notes 1, 2, 4)
DIAGNOSTIIC, DTE (Note 6) Specified in table 25
REGISTRAT|ION (Notes 1, 2)

CONFIRMATJION (Note 5) Local network (public or Public packet switched metwork:
private) Specified in Annex E of
Recommendation X.25
(Notes 1, 3)

Private Packet switched [network:
Specified in table 25
(Notes 1, 2, 4)

NOTES
1 The diagnogic codes O through 127 contained in/AnAex E of Recommendation X.25 and in table 25 are identical; these codes ar¢ standardized by
ITU-T and may be used in packets originated by éther aDCE or aDTE.

2 The diagnogic codes 128 through 255 contained in table 25 are standardized by 1SO/IEC.
3 Thediagnogjic codes 128 through 255 centained in Annex E of Recommendation X.25 are reserved for network-specific diagnosti G
4 A private packet switched network may.Use network-specific diagnostics codes 128 through 175.

5 The Cause Held does not exist in DIAGNOSTIC packets and is not partitioned in REGISTRATION CONFIRMATION packets.
6 DTE-to-DTH environment only:

1
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Table 25 (1 of 4) — Diagnostic Codes

I SO/IEC 8208 : 2000(E)

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
No Additional Information 0O 0O 0O 0OOO O O 0|D,Rr, C,Re Rg
invalid P(S) 0 0000 0 0 1 1|Re
invalid P(R) 0 0000 0O 1 o0 2| Re
0 0001 1 1 1 15
Packet Type Invalid 0O 0O 01 0 0O O O 16 | Rr, C, Re
for staterl 0 0 01 0 0 0 1 17| Rr,C. Re
for state |2 0 001 00 1 o0 18| Rr, €, Re
for state [3 0 001 0 0 1 1 19| Rt,;'C/Re
for state p1 0O 0 01 01 0O 20¢C
for state p2 0 001 01 0 1 21 |C
for state p3 0 001 01 10 22| C
for state p4 0 001 01 1 1 23| C
for state p5 0 001 1 00O 24| C
for state p6 0 001 1 00 1 25|C
for state p7 0 001 1010 26| C
for state ¢i1 0 001 1 01 1 27 | Re
for state g2 0 001 1 1 040 28 | Re
for state ¢I3 0 0 0 1 1 1 0x171 29 | Re
0 001 1,181 1 31
Packet Not Allowed 0O 01 0 @090 0 O 32|D,Rr,C,Re
unidentifjable packet 0O 0 1 o000 O 1 33| Rr, C, Re
call on ohe-way logical channel 0 0 100 0 1 O 34(C
invalid p’Ftket type on a Permanent Virtual Circuit |0 0 1,0 0 0 1 1 35| Re
packet orp an unassigned logical channel 0 OxI>0 0 1 0 O 36| D
REJECT |not subscribed to 0 001 0 0 1 0 1 37| Re
packet top short o0 1 0 0 1 1 O 38| D, Rr, C, Re, Rg
packet top long 0 1 0 0 1 1 1 39| D,Rr, C, Re Rg
invalid General Format Identifier 0O 01 01 0 0O 40| D
Restart of Registration packet with
nonzerp Logical Channel Identifier 0 01 01 0o O0 1 41| Re, C,Re
Packet typpe not compatible with facility! 0 01 01 0 10 42| C
unauthor|zed INTERRUPT CONFIRMATION 0 01 01 0 1 1 43| Re
unauthor|{zed INTERRUPT 0 01 01 1 0O 44| Re
unauthor|zed REJECT 0 01 01 1 0 1 45| Re
TOA/NP] Address Subscription facility not
subscriped to 0 01 01 1 1 0 46| C
0 01 01 1 1 1 47
Timer Exgired 0 01 1 0 0O0O 48| D, Rr, C, Re
for INCQMING'CALL
(or for IDTE fimer expired for CALLREQUEST) [0 0 1 1 0 O 0 1 49| C
for CLEARJINDICATION
(or for DTE timer expired or
retransmission count surpassed
for CLEAR REQUEST) 0 01 10010 50| D,C
for RESET INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESET REQUEST) 0 01 1 0 0 1 1 51|D,C,Re
for RESTART INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESTART REQUEST) 0 01 1 0100 52| D,Rr, C, Re
for call deflection 0 01 1 01 0 1 53| C
0 01 1 1 1 1 1 63
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Table 25 (2 of 4) — Diagnostic Codes

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
Call Setup, Cadll Clearing, or RegistrationProblem |0 1 0 0 O 0O O O 64| C,Rg
facility/registration code not allowed 01 0 0 0 0 0 1 65| C, Rg
facility parameter not allowed 01 0 0 0O 1 O 66 | C, Rg
invalid called DTE address 0 1 0 0 0O 0 1 1 67|C
invalid caling DTE address 01 0 0 01 0O 68| C
invalid facility/registration length 01 0 0 0 1 0 1 69| C, Rg
incoming call barred 0 1 0 0 01 1 O 70| C
no logicd channel available 01 0 0 0 1 1 1 71| C
call colligion 0 1 0 0 1 0 0 O 72| C
duplicatd facility requested 01 0 01 0 0 1 73+4'C)Rg
nonzero gddress length 01 0 01 0 1 0 74 |C, Rg
nonzero facility length 01 0 01 0 1 1 7| C
facility npt provided when expected 01 0 01 1 0O 76 | C,Rg
invalid ITU-T specified DTE facility 0 1 0 0 1 1 0 1 77| C
maximum number of call redirections
or call deflections exceeded 01 0 0 1 1 1 O 78| C
0 1 001 1 1 1 79
Miscellan¢ous 0 1 0 1 0 0 0 «0b 80| Rr, C, Re
improper| cause code from DTE 0 1 0 1 0 0 o0xT1 81| D, Rr, C,Re
nonoctet jaligned 01 01 0 O o 82| D,Rr, C, Re
inconsistent Q-bit settings 0 1 0 1 001 1 83| Re
NUI profplem 01 0 1 @)% 0 O 84|C
ICRD problem 0 1 0 1301 0 1 85|C
0 1 01 1 1 1 1 95
Not assigrled 0 1«4~ 0 0 0 0 O 96
o1 1 0 1 1 1 1 111
Internatiomal Problem 01 1 1 0 0 O O 112 | Rr, C, Re
remote network problem 01 1 1 0 0 0 1 113 | C, Re
internatignal protocol problem 01 11 0 0 1 0 114 | C,Re
internatignal link out of order 01 1 1 0 0 1 1 115| C, Re
internatignal link busy 0 1 1 1 0 1 0 O 116 | C
transit ngtwork facility problem 0 1 1 1 0 1 0 1 117|C
remote network facility problem 0 1 1 1 01 1 0 118 | C
internatignal routing problem 0 1 1 1 0 1 1 1 119|C
temporarly routing problem 0 1 1 1 1 0 0 O 120| C
unknowr] called DNIC 0 11 1 1 0 0 1 121|C
maintengnce action (Note'5) 01 1 1 1 0 1 O 122 | Rr, C, Re
0 1 1 1 1 1 1 1 127
Reserved for D.FE-defined Diagnostic Information |1 0 0 0 O 0O O O 128
1 00 0 1 1 1 1 143
Timer Expired or RetransmissionCountSurpassed (1 0 0 1 0 O O O 144 | Re
for INTERRUPT 1 00 1 0 0 0 1 145 | Re
for DATA packet transmission 1 0 01 0 0 1 O 146 | Re
for REJECT 1 00 1 0 0 1 1 147 | Re
1 00 1 1 1 1 1 159
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Table 25 (3 of 4) — Diagnostic Codes

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
DTE-Specific Signals 1 01 0 0 0 0O 160 | Rr, C, Re
DTE operational 1 0 1 0 0 O O 1 161 | Rr, Re
DTE not operational 1 0 1 0 0 0 1 O 162 | Rr, C, Re
DTE resource constraint 1 01 0 0O O 1 1 163 | Rr, C, Re
Fast Select not subscribed 1 01 0 0 1 0O 164|C
invalid partially full DATA packet 1 01 0 0 1 0 1 165 | Re
D-bit procedure not supported 1 01 0 0 1 1 O 166 | C, Re
Registrat|on/Cancellation confirmed 101 0 0 1 1 1 167 | Rg
1 01 01 1 11 175
Not Assighed 1 01 1 0 0 0 O 176
11 0 1 1 1 11 223
OSI| Netwgrk Service Problem 1 1 1 0 0 O O O 224 | C, Re
disconnettion (transient condition) 11 1 0 0 0 0 1 225|C
disconnegtion (permanent condition) 11 1 0 0 0 1 O 226|C
connectfon rejection — reason unspecified
(trangient condition) 1 1 1 0 0 0 1«1 227| C
connectfon rejection — reason unspecified
(permanent condition) 11 1 0 0 ¥ © 0 228| C
connectfon rejection — quality of service
not ayailable (transient condition) 111 0 V1 0 1 229| C
connectfon rejection — quality of service
not ayailable (permanent condition) 1 1 @00 0 1 1]0 230| C
connectfon rejection — NSAP unreachable
(trangient condition) 1 1> 0 0 1 1 1 231| C
connect|on rejection — NSAP unreachable
(perm@nent condition) i1 1 0 1 0 0 O 232| C
reset —|[reason unspecified 11 1 0 1 0 0 1 233| Re
reset —|congestion 11 1 0 1 0 1 O 234| Re
connectfon rejection — NSAP address unknown
(perm@nent condition) 11 1 0 1 0 1 1 235| C
1 1 1 0 1 1 1 1 239
Higher Lgyer Initiated 11 1 1 0 0 0 O 240 Rr, d, Re
disconngction—normal 11 1 1 0 0 0 1 241| C
disconngction—abnormal 11 1 1 0 0 1 O 242 C
disconngction—incompatible information in
user dlata 11 1 1 0 0 1 1 243| C
connectjon rejection)— reason unspecified
(trangient condition) 11 1 1 0 1 0 O 244| C
connectjonrejection — reason unspecified
(permanent condition) 11 1 1 0 1 0 1 245| C
connection rejection — quality of service
not available (transient condition) 11 1 1 0 1 1 0 246| C
connection rejection — quality of service
not available (permanent condition) 11 1 1 0 1 11 247| C
connection rejection — incompatible
information in user data 11 1 1 1 0 0 O 248| C
connection rejection — unrecognizable
protocol identifier in user data 11 1 1 1 0 0 1 249| C
reset—user resynchronization 11 1 1 1 0 1 O 250| Re
1 1 1 1 1 1 1 1 255
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Table 25 (4 of 4) — Diagnostic Codes

NOTES

1 Not al diagnostics need be implemented but those used are as coded in the table. The first diagnostic in each grouping of 16 diagnostic codesis
ageneric diagnostic for the group and can be used in place of the more specific diagnostics within the group. Also, the decima 0 diagnostic code
can be used in situations where no additional information is available (e.g., where the more specific diagnostics are not implemented).

2 In certain situations, more than one specific diagnostic code may apply, as specified by the procedures in this Internationa Standard. For

example, if atimer has expired and a (RESTART, CLEAR, or RESET) REQUEST packet is to be retransmitted, then the DTE may use the
diagnostic code associated with the original error or the corresponding “timer expired” diagnostic code.

3 A given diagnostic need not apply to all packet types. The packet type(s) to which each diagnostic may apply is sho@NOETE Rr =
RESTART REQUEST and RESTART INDICATIONB CLEAR REQUEST and CLEAR INDICATION Re = RESET REQUEST and RESET
; . restarting the Packet

a) thgapplicable packets for dlagnostlc codes 0-223, when transmitted by a DTE, also inclQdBESFART REQUESI', for Re: CLEAR
RERUEST (Virtual Call only) and RESTART REQUEST;

b) hepce, the applicable packets for diagnostic codes 0-223, when received by a DTE, also includ&:ESFAR] INDICATION
(DTE/DTE environment only); for Re: CLEAR INDICATION (Virtual Call only) and RESTART INDICATION (DTE/DTE environment
onlly).

4 Diagnodtics 224 through 255 support the OSI Network Service.

5 This diagnostic may also apply to a maintenance action within a national network.
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18 Timersand retransmission counts

Table 26 lists the timer parameters and table 27 lists the
retransmission-count parameters. Vaues for these parameters

I SO/IEC 8208 : 2000(E)

another DTE, the nature of the traffic flowing over the interface,
and other appropriate considerations. The values chosen may

entity.

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 entity of

Tahle 26 (1 of 7) — DTE Timer Parameters

apply in common to al logical channels in the Packet Layer

Table 28 lists the timers a DTE should take into consideration
when responding to packets from a DXE.

Default
Timer Time-Limit Started When Normally Terminated When Action When Timer Expires
Value (Note 3) (Notes 3, 4) (Notes|3, 5)
(Note 2)
180s DTE transmits a DTE receives a DTE retransmits the RESTART
T20 RESTART REQUEST | RESTART CONFIRMATION( | REQUEST packet|and restarts
(Restart Request packet (r2) packet (r1), or T20 up to amaximum of R20
Response Timer) «  RESTART INDICATION times
packet (rl)
200s DTE transmitsaCALL | DTE receives a DTE transmitsa CLEAR
REQUEST packet (p2) |+  CALL CONNECTED packet | REQUEST packet|(p6)
T21 (p4), or
(Call Request «  INCOMINGCALL packet (p5)
Response Timer) (Note®), or
e CLEARINDICATION packet
(p7); or DTE sendsa CLEAR
REQUEST packet (p6)
180s DTE transmits a DTE receives a DTE retransmits the RESET
T22 RESET REQUEST . RESET CONFIRMATION REQUEST packet|and restarts
(Reset Reqgtiest packet (d2) packet (d1), or T22 up to amaxinum of R22
Response Timer) ¢ RESET INDICATION packet | times
(d1)
180s DTE transmits a DTE receives a DTE retransmits the CLEAR
T23 CLEAR REQUEST ¢ CLEAR CONFIRMATION REQUEST packet|and restarts
(Clear Reqliest packet (p6) packet (pl), or T23 up to amaxinum of R23
Response Timer) « CLEARINDICATION packet |times
(p1)
T24 60s DTE transmits a packet DTE transmitsaRR or RNR
(Window Stitus withaP(R), i.e, aRR, packet (or aDATA or REJECT
Transmiszt'lztn RNR, DATA, or packet if availableffor
Timer) REJECT packet transmissi_ on) reflecti ng the
(Note 7 current window condition and
reSlaris 124
200s DTE transmits a There are no outstanding DATA DTE retransmits all DATA
T25 DATA packet or DTE's | packetsin the window packets in the window and
(Window Rotation window is rotated but restarts T25 up to a maximum of
Timer) there are still R25 times
(Notes 7, 8) outstanding DATA (Note 9)
packets
T26 180s DTE transmits an DTE receives an INTERRUPT DTE transmits a RESET
(Interrupt INTERRUPT packet CONFIRMATION packet (i1) REQUEST packet (d2)
Response Timer) (i2)
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Table 26 (2 of 2) — DTE Timer Parameters

Default
Timer Time-Limit Started When Normally Terminated When Action When Timer Expires
Value (Note 3) (Notes 3, 4) (Notes 3, 5)
(Note 2)
T27 60 s DTE transmits a DTE receives the first retransmitted | DTE transmits the REJECT
(Reject Response REJECT packet DATA packet packet and restarts T27 up to a
Timer) maximum of R27 times
(Notes 7, 8) (Note9)
T28 300s DTE transmits a DTE receives aREGISTRATION DTE retransmits the
(Registration REGISTRATION CONFIRMATION packet REGISTRATION [REQUEST
Request Response REQUEST packet packet and restartg T28 up to a
Timer) maximum-of_R28 fimes
(Notes 7,[8)
NOTES
1 The DTE shpuld take into consideration the timers started by the DXE when the DXE transmits a packet. These)considerations afe shown in table

28.

2 Thetime-linpit values shown are only defaults. The actual values chosen may depend on a number of fastors; including whether the PTE is operating
in a DTE/DTH environment, the need to detect problems quickly, etc. However, the values chosen niust\preserve the relationship between the time-

limit values shpwn in order to ensure proper operation.
3 If the state of the logical channel changes as aresult of the action shown, then the new state isindicated for states other than the Figw Control states.
For the Flow Cpntrol states, the state may or may not change as a result of the action.
4 The receipt ¢r sending of a packet belonging to a state of higher priority (as defined in-clause 19) will normally also cause the timer|to terminate. For

smitting a RESTART REQUEST, CLEAR REQUEST, or RESET REQUEST packet, the DTE should indicate the cause as “DTE|
Originated.” The diagnostic when T21 or T26 expires should indicate expiration of the corresponding timer. The diagnpatiy wtier time
expires may ipdicate expiration of the corresponding timer or the original error.
6 In a DTE/QTE environment, the DTE which maintains its role,as*a DCE for the purpose of resolving call collision shal| terminate timer|T21 upon
receipt of an INCOMING CALL packet and the DTE which maintains its role as a DTE for the purpose of resolving call calidibnatiierminatg
timer T21 upgn receipt of an INCOMING CALL packet. In a\DTE/DCE environment, the DTE may either terminate or preferaliyimetietémer

T21 upon recgipt of an INCOMING CALL packet.
7 T24,T25, 127, and T28 are needed only if the assoeiated procedures (described in 11.2.2, 11.2.1, 13.4, and 131§) egs) e

8 Although thhe DTE starts this timer when transmitting the corresponding packet, a DXE is not obliged to respond to tifins suetka timely
fashion so as|to prevent the transmitting DTE's timer from expiring. Therefore, such a timer should be used with caution.

9 Itis permispible 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

Ret . Default Action When Retransmission
€ r%nsmltssmn Description Value Count Surpassed
oun (Notes 1, 2 (Note 3)
R20 Number of timesa RESTART 1 Notify the appropriate entity
(Restart Request REQU EST packgt isretransmitted
Retransmission Count) requesting restarting of the Packet
Layer entity
R22 Number of timesa RESET 1 For aVirtua Call, transmit a
(Resct Reauest REQUEST packet is retransmitted CLEAR REQUEST packet (p6)
Rekransmission Count) | "équesting resetting of the logica (Note 4); for a Permanent Vityal
channel Circuit, notify the appropfiategntity
R23 Number of timesa CLEAR 1 Notify the appropriaté entity
(Clear Request REQUEST packpt |sretran§rn|tted
Refransmission Count) requesting clearing of the Virtual
Call
R25 Number of times DATA packets are 0 Transmit, aRESET REQUEST
(Data Packet retransmitted packet\(d2)
Retransmission Count) (Note 4)
(Note5)
R27 Number of times a REJECT packet 0 Transmit a RESET REQUEST
(Rgject Retransmission | is retransmitted requesting packet (d2)
Count) retransmission of the same DATA (Note 4)
(Note5) packet (i.e., same P(R) value)
R28 Number of timesa 1 Notify the appropriate entity
(Registration Request | REGISTRATION REQUEST
Retransmission Count) | packet is retransmitted
(Note5)
NOATES
1 If is permissible to implement only the procedures associated with the default values.
2 \Vith a default value of 1, the associated procedure is performed twice: once for the original transmission and oncg for a
retrpnsmission. To ensure proper operationdecause of the possibility of collisions, R20, R22, and R23 should never be set fo 0.
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
diagnostic indicates that the.carresponding timer expired or retransmission count was surpassed.
5 IR25, R27, and R28 are needed only if the associated procedures (described in 11.2.1, 13.4, and 13.1, respeftively
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Table 28 — Timers a DTE Should Take Into Consideration When Responding to Packets from a DXE

. DTE/DTE Environment
Packet From DTE/DCE Environment Remote DTE
DXE Network Timer Remote DTE Timer Timer
T10 (60 9) T20 (180 s default)
RESTART started when DCE sends a started when remote DTE
INDICATION RESTART INDICATION sends a RESTART
packet REQUEST packet
T11(18059) T21 (200 s default) started T21 (200 s default)
INCOMING started when DCE sendsan 1 when remote DTE sends a started when remote DTE
CALL INCOMING CALL packet | CALL REQUEST packet sends a CALL REQUEST
packet
T12 (60 9) (Note) T22 (180 s default)
RESET started when DCE sends a started when_remote DTE
INDICATION RESET INDICATION sends dRESET REQUEST
packet packet
T13(609) (Note) T23/(180 s default)
CLEAR started when DCE sends a started when remote DTE
INDICATION CLEAR INDICATION sends a CLEAR REQUEST
packet packet
T25 (200 s default) started T25 (200 s default) started
DATA when remote DTE'sends a when remote DTE sends a
DATA packet DATA packet
T26 (180.s.default) T26 (180 s default)
startediwhen remote DTE started when remote DTE
INTERRUPT sends an INTERRUPT packet | sends an INTERRUPT
packet
T27 (180 s default)
started when remote DTE
REJECT sends a REJECT packe)
T28 (300 s default)
started when remote DTE
REGISTRATION sends a REGISTRATION
REQUEST packet
NOTE — Within those networks where the associated CONFIRMATION packet has end-to-end significance, 3 DTE
receiving this packet sheuld-also consider the remote DTE's corresponding timer.
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19 Statediagrams

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

I SO/IEC 8208 : 2000(E)

In the state diagrams, each state is represented by a circle
containing the state designation. Each dstate trandition 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.

34 | Restart States (1, r2, and r3)

35 | Call Setup and Call Clearing States
(P1, p2, p3, p4, p5, p6, and p7)

36 | DataTransfer States (d1, d2, and d3)
37 | Interrupt States (i1, 2, j1, and j2)

38 || Flow Control States (f1, f2, g1, and g2)

a) The figures are arranged in order of(prjority with figure
34 (Restart) having the highest priority, [then followed by
figure 35 (Call Setup and Cdl) Clearifg), and then by
figure 36 (Reset). Of equal riority and| following figure
36 are figure 37 (Interrupt)\and figure 33 (Flow Control).
Priority means that when, @ packet belorjging to a higher-
order diagram is transmitted, that diagfam is applicable
and the lower-order ,oneis not.

b) Therdationlwith astate in alower-orderf diagram is given
by including that state inside a circle inf the higher-order
diagram,
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(DTE) (DXE)
RESTART RESTART
REQUEST (DXE) INDICATION
RESTART
CONFIRMATION
or
RESTART
INDICATION
(DTE)
RESTART
CONFIRMATION
or
RESTART:
REQUEST
(DTE)
RESTART (DXE)
REQUEST RESTART
after fimer INDICATION
T20 expires
STATES:
dl;* FLOW CONTROL READY
pl: READY
rl: PACKET LAYER READY
r2:  DTE RESTART REQUEST
r3: DXE RESTART INDICATION
NOTE —p1 for Virtual Cal 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)

INCOMING

(DXE)
INCOMING

ACCEPTED

(@) CALL SET

(b) CALL CLH

(DXE)
CALL
CONNECTED

CALL
CONNECTED

P PHASE

(DXE)
CLEAR
INDICATION

(DXE) (DTE)
CALL CALL
CONNECTED ACCEPTED
if previous CLEAR (DXE) if previous
state = p2 ( ) REQUEST CLEAR state = p3
or after timer INDICATION or
INCOMING CALL T23 expires CALL
if previous REQUEST
state = p1 or p2 (DXE) (DTE) if p_revious
CLEAR CLEAR state = pl or p3
CONFIRMATION CONFIRMATION
or or
CLEAR CLEAR
INDICATION REQUEST
ARING PHASE
STATES:
dl: FLOW CONTROL READY
pl: READY

p2: DTE CALL REQUEST
p3: DXEINCOMING CALL

p4:  DATA TRANSFER

p5:  CALL COLLISION (see Note)
p6: DTE CLEAR REQUEST

p7: DXE CLEAR INDICATION

NOTE — State P5 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)

O ISO/IEC 2000 — All rights reserved

107


https://iecnorm.com/api/?name=2972f1beb85e26d5f5b4aff22cc34d93

I SO/IEC 8208 : 2000(E)

S

(DTE) (DXE)
RESET \ RESET
REQUEST (DXE) INDICATION
RESET
CONFIRMATION
or
RESET
INDICATION
(DTE) %
RESET
CONFIRMATION
or
RESET
REQUEST

(DTE)

RESET (DXE)
REQUEST RES$ET
after fimer INDICATION
T22 expires

STATES:

dl;* FLOW CONTROL READY
d2: DTE RESET REQUEST

d3: DXE RESET INDICATION
fl: DXE RECEIVE READY

gl: DTE RECEIVE READY

il: DTEINTERRUPT READY
j1. DXEINTERRUPT READY

Figure 36 — State Diagram for the Transfer of Reset Packets within the Data Transfer State (pg)
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(DTE)
INTERRUPT

(DXE)
INTERRUPT
CONFIRMATION

(8 INTERRURT TRANSFER FROM DTE TO DXE

(DXE)
INTERRUPT

(DTE)
INTERRUPT
CONFIRMATION

(b) INTERRURT TRANSFER FROM DXE TODTE

STATES:

il: DTEINTERRUPT READY
i2:  DTEINTERRUPT SENT
j_ DXEINTERRUPT READY
j2y° DXEINTERRUPT SENT

Figure 37 — State Diagram for the Transfer of Interrupt Packets within the Flow Control
Ready State (d1)
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(DXE)
RNR
(DXE)
RR f1 f2 (DXE)
RNR
or
REJECT (DXE)
RR or
REJECT
(@) FLOW CONTROL FROM DXE TO DTE (DATA TRANSFER FROM DTE TO DXE)
(DTE)
RNR
(DTE)
RR gl g2 (DTE)
RNR
or
REJECT (DTE)
RR or
REJECT

(b) FLOW CONTROL FROM DTE TO DXE (DATA TRANSFER FROM DXE TO DTE)

STATES:

f1:, “\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 Statetables

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

a)

I SO/IEC 8208 : 2000(E)

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 aso send a DIAGNOSTIC
packet if implemented and if operating in a

The following g

onventions are used in the state tables:

Table 3= Packet Layer State Table - Any State

ACTIONS TAKEN(BY* THE DTE UPON RECEIPT OF PACKETSIN ANY STATE
OF THE PACKET LAYER DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

Table Applicable States DTE/DTE environment (otherwise no subsequent
31 | AnyState action is taken as a result of receiying that packet),
or
32 | Regtart States (r1, r2, and r3)
- 0 ERROR, as defined in note Iyfollgwing the table (it
33 | Calf Setup and Call Clearing States is assumed that a DTE._stops the rformal processing
(P1} P2, P3, P4, pS, p6, and p7) of packet when an ertor is encoyntered; however,
34 | Data Transfer States (d1, d2, and d3) the order of packet decoding and checking is not
35 | Intdrrupt States (i1, 2, j1, and j2) standardized);
(se¢ Note) b) S=new date, if<any; after taking the acfion noted above;
36 Fslglv Control States (f1, f2, g1, and g2) and
(se¢ Note) ¢) D = the diagnostic code contained in the Diagnostic Code
Field %“of* the appropriate packet |(DIAGNOSTIC,
NOTE — The Interrupt States and the Flow Control States are
independent 4f one another and exist in parallel. That is, alogical RESTART REQUEST' CLEAR REQU EST’ . or RESET
channel is s|[multaneously in one of the two *” states, one of the REQUEST) issued upon detection of the indicated error
two “j” state$, one of the two “f" states, and one of the two|“g” (see note 2 of table 25).
states when|the interface is in state d1. . . .
NOTE — In some DTE implementations, certain stafes (e.g., r3, p7, d3,

and j2) may be transient (i.e., the Packet Layer en

ing one of these

states as a result of an incoming packet will leave the|state by generating

the appropriate response packet before processin
incoming packet). The reactions to incoming pacl
Packet Layer state tables do not apply to states that
transient since such events cannot occur.

any subsequent
S given in these
e implemented as

Packet Received From the DXE: Any State
Any packet {ess than 2 octets in length, or 3 octets when super extended A =DIAG
packéeb.sequence numbering facility is subscribed to (including avalid Data | D =38
LinkyLayer | frame containing no packet)
Any packet with an invalid Protocol Identifier (see 12.1.1) or invalid A =DIAG
General Format Identifier (see 12.1.2) D =40
II_\\I Iy PW:\\: VV;th T ur I(MJ.UI I\’;\.dAI L\Ju:bb!: C: e Bl I\,: :d\.l It;f;\,l (J«b f;uul\. 1) Il_\\ = D:I,_\\C

D=36

Any packet with avalid Protocol Identifier (when applicable), General Seetable 32
Format Identifier and either an assigned Logical Channel Identifier or a
Logical Channel Identifier of 0.
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Table 32 (1 of 2) — Packet Layer State Table - Restart States
ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS

IN RESTART-RELATED STATES OF THE PACKET LAYER DTE/DXE INTERFACE

AS PERCEIVED BY THEDTE

Restart States

PACKET DTE DXE
LAYER RESTART RESTART
READY REQUEST INDICATION
Packet Received From the DXE (r1) (r2) (r3)
Packet |having a Packet Type Identifier which is shorter than 1 A =DIAG A =DISCARD A =ERROR
octet and having aLogical Channel Identifier of O D=38 S=Y2
D)= 38
Packet |having a Packet Type Identifier which is shorter than 1 Seetable 33 A = DISCARD A = ERROR
octet and having an assigned Logica Channel Identifier S=r2
D =38
Packet |having a Packet Type Identifier which is undefined or not | A = DIAG A ZDISCARD A = ERROR
supporfed by the DTE (Note 2) and having a Logical Channel D=33 S=r2
Identifier of O D =33
Packet having a Packet Type Identifier which is undefined or not | See table 33 A =DISCARD A = ERROR
supported by the DTE (Note 2) and having an assigned Logical S=r2
Channg! Identifier D =33
RESTART INDICATION, RESTART CONFIRMATION, or Seetable 33 A =DISCARD A = ERROR
Registrfetion (if supported) packet with aLogical Channel S=r2
Identifier unequal to 0 (Note 2) D =41
RESTART INDICATION or RESTART CONFIRMATION A =DIAG A = ERROR A =DISCARD
packet with aformat error (Note 5) D =38,39,81,0r | D=38, 39,81, o0r
82 82
RESTART INDICATION packet A =NORMAL A =NORMAL A =DISCARD
4.2 (4.3)
S=1r3 S=plordl
(Note 4)
RESTART CONFIRMATION packet A = ERROR A =NORMAL A = ERROR
S=r2 (4.9) S=r2
D=17 S=plordl D=19
(Note 4)
REGISTRATION REQUEST or REGISTRATION A =DIAG A = ERROR A = ERROR
CONFIRMATION packet with aformat error (Note 9) D=38,39,81,0r | D=38,39,81,0r | S=r2
82 82 D =38 39
REGISTRATION'REQUEST or REGISTRATION A =NORMAL A =NORMAL A =NORMAL
CONF|RMATION packet (Notes 7, 8) (13.1) (13.1) (13.1)
D|AG|JI(\QTI(‘ p::t\l/d with aformat error (i nch |r~ling al r\gir\:\l A =DISCARD A =DISCARD A—=DISCARD
Channel Identifier unequa to 0) (Note 6)
DIAGNOSTIC packet A =NORMAL A =NORMAL A =NORMAL
(11.2) (11.2) (11.2)
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Table 32 (2 of 2) — Packet Layer State Table - Restart States

Restart States

PACKET
LAYER READY

(r1)

DTE
RESTART
REQUEST

Packet Received From the DXE (r2)

DXE
RESTART
INDICATION

(r3)

Packet,

(c) DIAGNOSTIC, or (d) INCOMING CALL, CLEAR
INDICATION (abandoning acall) or CALL CONFIRMATION
(confirming rejection of acall) [when Reference Number

A =DIAG
D =36

A =DIAG
D =36

other than a (a) Restart, (b) Registration (if supported),
D=36

A =DIAG

mechar
suppor
of O(N

ismisbeing used in aDTE/DTE environment] is
ed by the DTE and having aLogical Channdl Identifier
Dtes 2, 3)

Call $4
Reset p

Seetable 33 A = DISCARD/5|'A = ER|
S=r2

D=19

fup, Call Clearing, DATA, Interrupt, Flow Control, or
acket

ROR

NOTES
1 The
REQUH
should
DTE RH

2 REJ
line Fa
acting

REGIS

3 If the
packet

4 State
5 Forn
6 Form
7 Proc

In case|
packet
In case
treated
In case|
use of
Proced
In case|
when 3
has nof
8 A RH
Registr

When 1|

N

D

FRROR procedure involves discarding the received packet and initiating a restarting ‘procedure by transmitting

IST packet across the DTE/DXE interface and starting timer T20. The Restarting Cause Field of the RESTART REQ
pe coded “DTE Originated” and the Diagnostic Code Field should be coded*as indicated. At this time, the

FSTART REQUEST state (r2).

FCT or Registration packets are not supported when the DTE is not.capable of using the Packet Retransm
ility Registration Facility, respectively. If the DTE is capable of using the On-line Facility Registration Fat
pnly as an initiator or only as a responder for the registration\procedure, then a REGISTRATION R
RATION CONFIRMATION packet, respectively, is not supparted:

REGISTRATION REQUEST packet or REGISTRATION CONFIRMATION packet is not supported (see ng
s treated as “Any packet with a Logical Channel Identifier of 0” and the corresponding action invoked.

pl for each Virtual Call logical channel and state di'for each Permanent Virtual Circuit logical channel.
ats for Restart packets are described in 12.6.

at for the DIAGNOSTIC packet is described in12.7.

pssing of Registration packets is as indicated except if any of the following conditions has occurred:

5 where the DTE only acts as an initiator for the registration procedure, a received REGISTRATION REQUE
hot supported.

5 where the DTE only acts as @ responder for the registration procedure, a received REGISTRATION CO
as a packet not supported.

5 where the DTE can act.as\a responder for the registration procedure, a DTE receiving a REGISTRATION
he registration procedure*has not been agreed to transmits a REGISTRATION CONFIRMATION packet
re Error”, diagnosti€ #42, and no Registration Field. Otherwise, the REGISTRATION REQUEST packet is p

5 where the DTE can act as an initiator for the registration procedure, a DTE receiving a REGISTRATION C
h unconfirmed)REGISTRATION REQUEST packet is not outstanding (including the case where use of thg
been agreed,to) discards the packet. Otherwise, the REGISTRATION CONFIRMATION packet is processed

GISTRATION REQUEST packet may be received, in a DTE/DTE environment only, if the agreement to u
htion Facility includes the DTE responding to registration-procedure initiation.

eceiving a REGISTRATION REQUEST packet modifying one or more of the facilities that can take effect

B RESTART
JUEST packet
ogical chanr

issiothEaDitit
istychpable o
FQUEST pal

te 2 above),

ST paedaiss
NFIRMATION

REQUESTY,
with the cay
ocesseddas

DNFIRMAE(
registration

e the On-lin

only when g

chann

(I SR R | m ; e a (IR oo ! " i oo, al T L " =
S USCUTOT vVIItar CaiS are T State PL altd 1t 1S POSSIOC O MTare te MOGHCation, the- o T MVORES UTC =
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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 PACKETSON 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 THEDTE

Call Setup and Call Clearing States

(Within Stater1)

DTE DXE
CALL INCOMING CALL DTE DXE
REQUEST CALl DATA COLLISION CLEAR CLEAR
Packet Receivefl READY (p2) (p3) TRANSFER (p5) REQUEST INDICATION
From the DXH (p1) (Note 2) (Note 3) (p4) (Notes 2, 3, 11) (p6) p7)
Packet having a A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | | A=ERROR
Packet Type S=p6 S=p6 S=p6 S=p6 S=p6
Identifier which i D=38 D=38 D=38 D=38 D=38
shorter than 1 octgt
Packet having a A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | | A=ERROR
Packet Type S=p6 S=p6 S=p6 S=p6 S=p6
Identifier which i D=33 D=33 D=33 D=33 D=33
undefined or not
supported by the
DTE (Note 4)
RESTART A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | | A=ERROR
INDICATION, S=p6 S=p6 S=p6 S=p6 S=pb6
RESTART D=41 D=41 D=41 D=41 D=41
CONFIRMATIOIN
or Registration (if
supported) packef
with a Logical
Channel Identifie
unequal to 0
(Note 4)
INCOMING CALL [ A=NORMAL |A=NORMAL |A=ERROR A = ERROR A = ERROR A =DISCARD | | A=ERROR
packet (52.2) (5.2.2) S="p6 S=p6 S=p6 S=p6
S=p3 S=p5 D=22 D=23 D=24 D=26
(Notes5, 6) (Notes 6, 7) (Note 8)
CALL A = ERROR A=NORMAL | A=ERROR A = ERROR A=NORMAL |A=DISCARD| | A=ERROR
CONNECTED S=p6 (5:2.4) S=p6 S=p6 (5.2.5) S=p6
packet (Note 5) D=20 S=p4 D=22 D=23 S=p4 D=26
or (Note 8) or
A = ERROR A = ERROR
S=p6 S=p6
D=21or42 D=240r42
(Note 9) (Notes 9, 10)
CLEAR A=NORMAL |A=NORMAL |[A=NORMAL |[A=NORMAL |A=NORMAL |A=NORMAL]| |A=DISCARD
INDICATION (55.2) (55.2) (55.2) (55.2) (55.2) (5.5.2)
packet (Note 5)
S>= P71 S>= P71 S>= P71 S>= P71 S= P71 o= P71
(Note 8)
CLEAR A = ERROR A = ERROR A = ERROR A = ERROR A = ERROR A =NORMAL | A=ERROR
CONFIRMATION | S=p6 S=p6 S=p6 S=p6 S=p6 (5.5.4) S=p6
packet (Note 5) D=20 D=21 D=22 D=23 D=24 S=pl D=26
(Note 8)
DATA, Interrupt, A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | A=ERROR
ERROR Flow S=p6 S=p6 S=p6 S=p6 S=p6
Control, or Reset D=20 D=21 D=22 D=24 D=26

packet
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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

packet should be coded “DTE Originated” and the Diagnostic Code Field should be coded as indicated. At this time, tHeafowgtas én the DTH

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 Ost@amgCRHcility is subscribg

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 IncoBange€&hcility is subscribe

to.

4 REJECT or Registratio
Registration Fagility, respect
as a responder [for the registration procedure, then a REGISTRATION REQUEST packet or a REGISTRATION CONEIRM
not supported.
5 If the packet |s acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error(or, & atha
will invoke the HRROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69, 74, 75,, B2,
Call Setup and|Call Clearing packets are described in 12.2; formats for facility information are described in clause
formatted, addrg¢ss information must contain the correct number of digits and specify a valid address,-A facility codeat thatp
apply in a DTE/PTE environment may be ignored or treated as an error. If the DTE chooses to treat'this situation as an €
procedure (with |D = 65).

6 In the case ofl an outgoing one-way logical channel as perceived by the DTE, the DTE will invoke'the ERROR procedure (
7 If the INCOMING CALL packet contains a format error or is otherwise unacceptable, then
a)
b)

otherwise, the DTE may invoke the ERROR procedure (diagnostic codes thiat may apply include 38, 39, 42, 64, 64
77, 82,163 and 164).

Formats for call|setup packets are described in 12.2 and formats for facility information are described in clause 16nlodz
address inform
DTE/DTE envirgnment may be ignored or treated as unacceptable; in the latter case, diagnostic code 65 applies if thedXhE

8 In the case offa Permanent Virtual Circuit, the packet is invalid and table 34 applies.

9 The use by the calling DTE of the Fast Select Facility with a restriction on the response prohibits the DXE from sAhdiaiN
10 In a DTE/DTE environment, the DTE that acts as a DCE for-purposes of resolving call collisions (see 5.2.5) will invoke tH
24).

11 State p5 is rjot applicable when using the Reference Number Facility.

tertheaClitytiroe Facility

in a DT[E/DTE environment, if the DTE is acting as a DCE for the purpose of reselving call collisions (see 5.2.5) it stallatea5;

ifg properly formatte
tion must contain the correct number of digits and specify a\walid address. A facility code that is not suppprted or that does n
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as an initiator or on
IATION pactet|yresy

eptable, then the D

B164). Formats fi
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, 66, B3, B8, B9, 76
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Table 34 — 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 THEDTE

Reset States
(Within State p4)

in 12.5.

FLOW DTE DXE
Packet Received From the DXE CONTROL RESET RESET
READY REQUEST INDICATION
(al) az) da3)
Packet having a Packet Type Identifier which is shorter than | A = ERROR A =DISCARD A =ERROR
1 octet S=d2 S=d2
D =38 D’=38
Packet having a Packet Type Identifier which is undefined or | A = ERROR A =DISCARD A = ERROR
not sypported by the DTE S=d2 S=d2
(Noteg2) D=33 D=33
RESTIART INDICATION, RESTART CONFIRMATION, A = ERROR A = BISCARD A = ERROR
or Regjistration (if supported) packet with aLogical Channel | S=d2 S=d2
identifier unequal to O D=41 D=41
RESHT INDICATION packet A =NORMAL A =NORMAL A =DISCARD
(Notel3) (8.2 (8.3)
S=d3 S=dl
RESHT CONFIRMATION packet A =ERROR A =NORMAL A = ERROR
(Notel3) S=4d2 (8.4) S=d2
D=27 S=dl D=29
Invalid packet type on a Permanent Virtual Circuit logical A = ERROR A =DISCARD A = ERROR
channel S=d2 S=d2
D=35 D=35
REJELCT packet supported but not subscribed to A = ERROR A =DISCARD A = ERROR
S=d2 S=d2
D=37 D=37
Interrpipt packet Seetable 35 A =DISCARD A = ERROR
S=d2
D=29
DATA or Flow Control packet Seetable 36 A =DISCARD A = ERROR
S=d2
D=29
NOTHES
1 Thel ERROR ‘procedure involves discarding the received packet and initiating a resetting procedure by transmitting § RESET
REQUEST packet across the DTE/DXE interface for the logical channel specified in the received packet and starting timer T22. The
Resetfing, Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Cpde 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 Retransmissioth&acility or
On-line Facility Registration Facility, respectively. If the DTE is capable of using the On-line Facility Registration Facility but is
capable of acting only as an initiator or only as a responder for the registration procedure, then a REGISTRATION REQUEST packe
or a REGISTRATION CONFIRMATION packet, respectively, is not supported.
3 If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error, thennitie DTE
invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 81, and 82). Formats for Reset packetsdafe describe
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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

Reset]

DTE-to-DXE Interrupt Transfer States
(Within State d1)
DTE DTE
Packet Received From the DXE INTERRUPT INTERRUPT
READY SENT
(8] (12)
INTERRUPT CONFIRMATION packet (Note 2) A = ERROR A = NORMAL
S=d2 (6.8.3)
D=43 S=il
NOTHS

1 The] ERROR procedure involves discarding the received packet and initiating a resetting procedure’by transmitting ja RESET
REQUEST packet across the DTE/DXE interface for the logical channel specified in the received.packet and starting timer] T22. The

coded| as indicated. At this time, the logical channel is in the DTE RESET REQUEST (state (d2).

2 If te packet is acceptable to the state of the logical channel (i.e., A = NORMAL), but contains a format error, thenwiile| DTE
invokqg the ERROR procedure (diagnostic codes that may apply include 88,539, and 82). The format fof the INTERRUPT
CONHIRMATION packet is described in 12.3.3.

ing Cause Field of the RESET REQUEST packet should be coded “DTE Originated’7and the Diagnostic Gode Field| should be

Reset]

2 If th
invokd
descri

DXE-to-DTE Interrupt Transfer States
(Within State d1)
DXE DXE
Packet Received From the DXE INTERRUPT INTERRURT
READY SENT
(D (2
INTERRUPT packet (Note 2) A =NORMAL A = ERROR
(6.8.2) S=d2
S=j2 D=44
NOTHS

coded| as indicated,At\this time, the logical channel is in the DTE RESET REQUEST state (d2).

1 Thd ERROR procedure involves discarding the received packet and initiating a resetting procedure by trgnsmitting|a RESET
REQUEST packet across(the DTE/DXE interface for the logical channel specified in the received packet and stdrting time[ T22. Th

ing Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Gode Field should be

e packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error| therwiiie| DTE
the ERROR procedure (diagnostic codes that may apply include 38, 39, and 82). The format for the INTERRUPT| packet is
bed il 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
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 d1)
DXE DXE
Packet Received From the DXE RECEIVE RECEIVE
READY NOT READY
(f1) (f2)
RR, RNR, or REJECT (if subscribed to) packet with less A = ERROR A = ERROR
than 4 octets when using modulo 128 numbering or lessthan | S=d2 S=d2
7 octgts when using modulo 32 768 numbering D=38 D =38
or or.
A =DISCARD A= DISCARD
RR, ANR, or REJECT (if subscribed to) packet with an A = ERROR A = ERROR
invalifl P(R) S=d2 S=d2
D=2 D=2
RR pdcket with avalid P(R) A =NORMAL A =NORMAL
(Notel2) (7.1.5) (7.1.5)
S=f1
RNR packet with avalid P(R) A = NORMAL A =NORMAL
(Notel2) (7.1:6) (7.1.6)
S=1f2
REJELT packet (if subscribed to) with avaid P(R) A =NORMAL A =NORMAL
(Notep 2, 3) (13.4.2) (13.4.2)
S=f1
NOTHES
1 The] ERROR procedure involves discarding the-received packet and initiating a resetting procedure by transmitting [a RESET
REQUEST packet across the DTE/DXE interfacefor the logical channel specified in the received packet and starting times] T22. The
Resetfing Cause Field of the RESET, REQUEST packet should be coded “DTE Originated” and the Diagnostic Gode Field| should be
coded as indicated. At this time, the legical channel is in the DTE RESET REQUEST state (d2).
Invokipg the ERROR procedure,‘as described above, clears any receive-not-ready condition that may exist.
2 For]lRR, RNR, or REJECT packets, the presence of one or more octets beyond the third octet when modulo 8 humbering is used (o
the fopirth octet when modulo-128 numbering is used, or the seventh octet when modulo 32 768 numbering is used) is considered an
error. JAlthough a valid R(R)may be accepted to update the status of outstanding DATA packets, the ERROR proceduredan describe
note 1, should be invoked (with D = 39). Alternatively, the packet may be ignored.
3 Regeipt of a seeond REJECT packet before transfer of the DATA packet with the P(S) equal to the P(R) indigated iruthle previo
REJELT 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 stimulighaseritate
transifions”and the transmission of packets (e.g., local receive-not-ready condition detected/cleared resulting |in trasfsalission
RNR/RRpacket)
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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 DTE
Packet Received From the DXE RECEIVE RECEIVE
READY NOT READY
(91) (92)
DATA packet with less than 4 octets when using modulo 128 | A = ERROR A = ERROR
numbering or less than 7 octets when usingmodulo 32768 | S=d2 S=d2
numbgring D=38 D=38
or
A =DISCARD
(Note 6)
DATA packet with aninvalid P(R) A = ERROR A =ERROR
S=d2 S&d2
D=2 D=2
DATA packet with avalid P(R) but with aninvalid P(S) or a | A = ERROR A - ERROR
User [pata Field with improper format S=d2 S=d2
D = SeeNote 4 D = See Note 2
or or
A = DISCARD A =DISCARD
(Note 3) (Notes5, 6)
DATA packet with avalid P(R) but with the D-bit set to 1 A = ERROR A = ERROR
when the D-bit procedure is not supported, or the M-bit set | S=d2 S=d2
tolzrdtheD-BitsettoOwhen the User DataField is D= SeeNote 4 D =SeeNote 4
partially full, or the Q-bit not set to the samevauein al or
DATA packets of a complete packet sequence A =DISCARD
(Notes5, 6)
DATA packet with avalid P(R), avalid P(S), and aUser A =NORMAL A =DISCARD
Data Field with proper format (6.7, 7.1.3) (Notes5, 7)
NOTHS
1 The] ERROR procedure involves discarding the received packet and initiating a resetting procedure by transmitting ja RESET
REQUEST packet across the DTE/DXE ‘interface for the logical channel specified in the received packet and starting timer] T22. The
Resetjing Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Gode Field
coded| as indicated. At this timé;:the logical channel is in the DTE RESET REQUEST state (d2).
Invokipg the ERROR procedure, as described above, clears any receive-not-ready condition that may exist.
2 Thdg diagnostic codedepends on the condition detected: D = 1 for an invalid P(S), D = 39 if the User Data Field is great
maximum allowed on,the logical channel, and D = 82 if the User Data Field is not octet aligned.
3 Regovery mechanism (b) or (c) described in 11.3 may be invoked to recover from the receipt of an invalid P($) or Esen
Data field.
4 Thq diaghostic code depends on the condition detected: D = 166 if the D-bit is set to 1 where the D-bit procedufe is not s
= 165|if.thé M-bit is set to 1 and the D-bit is set to 0 when the User Data Field is partially full, and D = 83 if the Q1bit is not
same haliie 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 péthet|
processed.

6 The DTE may define an internal mechanism to indicate that DATA packets have been discarded during a receive
condition. In this case, when the receive-not-ready condition clears, one of the recovery mechanisms described in 113
invoked.

7 If possible, the DTE should process these packets normally. On the other hand, the DTE may define an internal mel
indicate that valid DATA packets have been discarded during a receive-not-ready condition. In this case, when the reealy
condition clears, appropriate recovery procedures (such as resetting the logical channel), described in 11.3, should be invok

8 In addition to the state transitions resulting from the receipt of packets, there may be certain internal stimulictnatenstiat
transitions and the transmission of packets (e.g., local receive-not-ready condition detected/cleared resulting in trasfsal
RNR/RR packet).
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21 Conformance e) support either the use of the D-bit, or the optional
) mechanism for negotiating D-bit usage (6.3);
21.1 Static conformance ) — . T
o ) . f)  transmit specific diagnostic code values when originating
NOTE — Many DTE capabilities are optiondl. Designers of DTEs clearing, resetting or restarting (12.2.5.1, 12.5.1, 12.6.1
should be aware that use by a DTE of certain options to the exclusion of and tables 24 and 25);
others may adversely affect the DTE's genera interconnection !
capabilities, since complementary options may not be supported by the g) implement transient states r3, p3, p7, d3, j2;
DXE (for example, the use of only modulo 128 packet sequencing, or
use of only Fast Select in call setup). h) transmit RECEIVE NOT READY packets (7.1.6);
21.1.1 General requirements i) implement any of the optional procedures relating to
A DTE that claims conformance to this International Standard non-receipt of widow rotation information (11.2.1,
shall implemeffit: LL.z.z),
a) either Hermanent Virtual Circuit Service or Virtual Call j) implement either of the non-standard alternative modes
Service| (and may support both); of recovery from receipt of‘out of sequence DATA
packets (11.3 (b) and (c));
b) operatign in either a DTE/DCE or DTE/DTE
environment (and may support both); K) support Interrupt data’transfer (6.8);
c) operatight with the role as DTE or DCE either [) support transfer ©f user data in ca|l setup and clearing
packets (5.2.1¢5.272,5.2.3,5.2.4, 55.1, 5.5.2);
1) ipitialized to DTE, or
2) ihitialized to DCE, or m) support DATA packet transfer (clause 6);
3) _(yzasmically selected according to the procedures n) supportDATA packets with the M-bit set to 1 (6.4, 6.7);
in 4.
0) transmit updated window rotation information (7.1.3);
(and may sppport more than one of these methods of role
selectign); p)-Stransmit RECEIVE READY packets (7.1.5)
d) either nodulo 8 packet sequencing or modulo 128  Mitems b), c), e), k), I)) m) and n), support refers to
packet pequencing or modulo 32 768 packet sequencing & transmission and reception, independently.
(and may support any two or all three); NOTE — Non-support by a DTE of any of items [k) to (p), and to a
e) the fungtions specified in table 37 as Mandatory, or as  lesser extent of item (d), would normally be apprLrt)riate only for an

Conditipnal when the relevant conditions apply,
accordipng to the procedures specified in the clauses to
which the table items refer;

unusual and highly application-specific implemen

ion; these items,

athough strictly optional, are generally expected [to be part of the

normal functionality of aDTE.

f) the timgrs and retransmission counters specified in table
Mandatory, or as Conditionahwhen the relevant

38 as
conditigns apply;

g) the mapping onto the Data Link Layer as specified in
clause B, third items (a) to((C);*3.3 first item (d); clause
10; ang 12.1 (Data Link Layer Information Fields, Data

Link Sefvice data units)

Such a DTE shall not impl€ment the functions specified in table

37 as Prohibited when\the'relevant conditions apply.

21.1.2 Optiong

A DTE that clgims+*€onformance to this International Standard is

21.2 Protocol Implementation Confornfance

Statement

The supplier of a protocol implementation
conform to this International Standard sha
the PICS proforma provided in annex
information necessary to identify fully both
implementation.

21.3 Dynamic confor mance

A DTE for which conformance to this Inter]
claimed shall exhibit external behaviour cq
implemented, for each function that the

which is claimed to

| complete a copy of
B, including the

the supplier and the

hational Standard is
nsistent with having
PICS states to be

supported,

not required to:

a) send DIAGNOSTIC packets (3.3, second item (d); 11.1);

b) support any optional user facilities (clause 13);

c) support any optional ITU-T specified DTE facilities
(clause 14);

d) transmit a specific value of the Q-bit in DATA packets

(6.6);

4 This does not apply when the Reference Number Facility is used in a
DTE/DTE environment.

120

a)
b)

the corresponding Packet Layer procedures and

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.
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Table 37 (1 of 2) — DTE capabilities for static conformance
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Item Service:
no. DTE capability [Clauses specifying the corresponding procedures] PVvC VC
1 Restarting the packet layer:
la — asinitiator [4, 4.1, 4.3, 4.4] 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
DTETO DTE: O
3 Virtual Call setup: [M]
3a — initiating an outgoing VC, with subsequent acceptance or rejection 1 (0]
[5,5.2.1,5.2.4,5.25,5.5.2,5.5.4] (Note 1)
Receiving an incoming V C and responding by:
3b - acceptance [5,5.2.2,5.2.3,5.2.5] (Note 1) - (0]
3c - rgection [5,5.2.2,5.25,5.3,55,5.5.1,5.5.3,5.5.4] (Notes1, 2) - o]
4 Aborting an outgoing VC attempt, by clearing [5.4, 5.5, 5.5.1, 5.5.3, 5.5.4] (Noté 3) - (0]
5 Clearing an established VC (Note 3)
5a asinitiator [5.5,5.5.1,5.5.3, 5.5.4] - 0]
5b asresponder [5.5,5.5.2, 5.5.4] - (0]
6 Response to errors and unsupported packets on an assigned logical channel - [M]
- expiryof 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 asresponder is not supported (item
5b
- regeived RESET INDICATION if resetting as responder is not supported (item
8b)
by:
6a — initiating clearing (0]
6b - initiating restarting (Notes4, 5, 6, 7) o]
6c - other X
7 Response to other errars and to receipt of other unsupported packets, or fields of [M] [M]
packets, on an assigned-ogical channel, by:
7a — initiating clearing [6.3,6.4,6.6,6.8.1,6.8.2, - (@]
7b - initiatingirestarting 7.13,7.14,82,11.2.1, (0] (0]
7c - initiafihg resetting 13.4.1, tables 34, 35, 36] (e} (@]
7d - other (Notes5, 6, 7, 8) X X
8 Resetting alogical channel:
8a <, asinitiator [8, 8.1, 8.3, 8.4] (Note9) (0] (0]
8b =asTespornder18;8:2,78:3 84 (Nute 10 © (0]
Where:
Mandatory
[M] at least one of theitemsin this group shall be supported
Optional
- not applicable to the PVC service
Prohibited
IDCE: = specification for operation in a DTE/DCE environment
IDTE: = gpecification for operation in aDTE/DTE environment
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Table 37 (2 of 2) — DTE capabilities for static conformance

NOTES

1 Thereference 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 errorsis 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 Thisitem 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., ocfurs, independently of the options chosen on other occasions or for other errors, €tc.

6 Packets with LCI = 0 are excluded, since that is not an assigned logical channel (figure 1).
7 The ¢lauses and tables listed are those specifying the occurrence of errors: items 5, 8 and 9 cover the error proceduresthemsglves.

8 Althgugh many implementations will be designed to reset on the errors covered by item 7, resetting is classed\as optiond in item 7
becaus¢ implementations are free to initiate a restart, or to initiate clearing of a virtual call, at any time;ySome implementations,
therefofe, may exercise this freedom in situations where resetting would otherwise apply.

9 Initidtion of resetting is optional: a) because of the considerations in Note 8 with respect to events ifiternal to the packet Iayer; and b)
becausg initiation of resetting on request from the higher-layer entity is intrinsically optional,4n that an implementationp could be
designed for use specifically by a higher-layer entity that in turn is designed never to request resetting:

10 Altlhough many implementations will be designed to reset alogical channel by responding to.a reset, response to resetting i classified
as optipnal because implementations are free to initiate restarting, or to initiate clearing of a virtual call, a any tyme; some
implerentations, therefore, may exercise this freedom in situations where resetting would.otherwise apply.

Table 38 - Static conformance: required tithers and retransmission counters

T20 Restart Request Response Timer and R20 Restart Request Retransmission Counter M

T21 Call Request Response Timer C1
T22 Reset Request Response Timer and® R22 Reset Request Retransmission Counter C2
T23 Clear Request Response Timer and R23 Clear Request Retransmission Counter C3
T24 Window Status Transmission Timer ox!
T25 Window Rotation Timer and R25 DataPacket Retransmission Counter C5
T26 Interrupt Response Timer C6
T27 Reject Response Timex and R27 Reject Retransmission Counter C7
T28 Registration Reguest Response Timer  and R28  Registration Request Retransmission Counter C.8

Wherg:

MF Mandatary
C.nfF Conditional, asfollows:
C.1E required if the DTE initiates Virtual Calls
C.2F {required if the DTE initiates resetting

C3k reg iredifthe DTE imlnl ementsthe \irtual Call service andinitiates lering

C.4= required if the DTE implements the optional procedure for window status transmission, specified in 11.2.2

C5= required if the DTE implements either of the optional procedures relating to the receipt of window rotation
information, specifiedin 11.2.1

C.6= required if the DTE supports sending of Interrupt data
C.7= required if the DTE supports the optional user facility for Packet Retransmission
C.8= required if the DTE supports the optional user facility for On-line Facility Registration
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Annex A

(normative)

Private networ ks

This International Standard specifies the procedures and formats at the Packet Layer for DTE's operating in conformance with

Recommendati on-X.25_1t covers direct DTE-to-DTE npnrminn and DTE npnr:(rinn for access to a Innr‘l(nt-ql\litr‘hpd pu lic data network
(PSPDN) or tq a packet-switched private data network (PSPvtDN) conforming to Recommendation X.25. This ajnex applies this
International Stpndard to two additional cases:

a) for apriyate network (PvtN) that connectsto a PSPDN using X.25; and

b) for aPviN that offersto DTEs an X.25 packet-switched interface (i.e., a PSPvtDN).
NOTES
1 The distinctiofp between public and private X.25 packet-switched networks is mostly a matter of ownership-and accessibility. Fungtionally, they may
appear identical o a DTE. However, a PSPvtDN uses the procedures in this International Standard, as-modified by this annex, to cgnnect to a PSPDN
whereas two Ns connect to each other using the proceduresin ITU-T Recommendation X.75.
2 A PSPvtDN, f@r the purposes of this annex, is defined as offering an X.25 packet-switched network interface when, for example, it grovides cause-code

information as sh
from equipment t|

bwn in tables 7, 8, and 9 and it offers at least those optional user facilities noted as’Essential in table 11. Thisisto dis
hat performs a concentration or protocol-conversion function, for example, @ behalf of other equipment but offers only

nguish a PSPvtDN
aDTE interface.

3 A specia case pf a PSPvtDN is an X.25 interworking unit (IWU) (see ISO/IEC TR 10029).

Figure A.1 depjcts the interfaces described in this annex and contrasts them to other possible interfaces. Interfaces C [PvtN-to-PSPDN
interface), E (OTE-to-PSPvtDN interface), F (IWU-to-PSPDN interface).and G (DTE-to-IWU interface) are referenced in this annex as
appropriate.

A.1 Connectjon of private networksto PSPDNs

Connection of
to Recommend
interface (interf

PvtN to a PSPDN may be accomplished-using X.25. That is, the DCE within the PSPDN (i.e., a PSPDN
ion X.25 while the PvtN acts as a DFE in conformance with this International Standard. Factors to be ¢
esC and Finfigure A.1) include:

-DCE) conforms
bnsidered for this

a) addressing of DTEs on the PvtN: aternatives include sharing of the address space available to PSPDNS, if permitted, and use of the
Addresg Extension Facilities desgribed in 14.1 and 14.2;

b) alocatign of PSPDN charges te-DTEs on the PvtN: the Charging Information Facility (see 13.22), if available, may be used by the
PvtN tofascertain PSPDN\charges for Virtual Calls; and

¢) reliabilify of PvtN-tofPSPDN access: use of the Hunt Group Facility (see 13.24) or the Layer 2 Multilink Procedures can increase
the religpility from that obtained with a single access line between the PvtN and the PSPDN.

To report stat
PvtN and tran

s information about the PvtN, “private-network” reason/cause codes are used in the correspond
mitted to the PSPDN, that is:

ng packets originated by t

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,

when clearing or resetting a logical channel, the PvtN uses the same cause codes in its CLEAR REQUEST or RESET REQUES
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

a)

b)

¢) when restarting interface C or F, the PvtN uses the restart cause codes in table A.1.
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A
1
1
X.25 | X.25
DTE 1 DTE
1
1
1
G
X.25 !
DTE X
1
)
! X.25 NON-
: WU X.25
DTE
D
PRIVATE NEFWORK :
X.25 (INCLUBING, BUT | b o5
DTE NOT,LIMITED TO, : I);I'E
PRIVATE X.25 |
NETWORKS) :
E
INTERFACES
A: X.25 DTE-to-X.25 DTE interface as governed by this Internatiena Standard (DTE/DTE environment)

B: X.25 DTE-to-§

C: Private Netwrk-to-PSPDN DCE interface as gaovefned by this International Standard as modified by this annex and by Rec

(DTE/DCE envir
D: Non-X.25 DT
E: X.25 DTE-to-H

F: X.25 interworl
Recommendation|

G: X.25 DTE-to-
NOTE — An X.

nment)
F-to-Private Network interface as governed by other applicable standards
Private Network DCE intgfface as governed by this International Standard as modified by this annex (DTE/DCE enviror

ing unit (IWU)-to-PSPDN DCE interface as governed by this International Standard and augmented by ISO/IEC
X.25 (DTE/DCE:envifonment).

.25 DTE intexface as governed by this International Standard and augmented by ISO/IEC TR 10029 (DTE/DTE envirg

P5 DTEThay provide concentration or protocol-conversion functions, for example, on behalf of other DTEs.

PSPDN DCE interface as governed by this Intémnational Standard and by Recommendation X.25 (DTE/DCE environment)

bmmendation X.25

ment)

TR 10029, and by

nment).
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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 8 7 6 5 4 3 2 1
Gateway-detected Procedure Error 11 0 0 0 0 0 1
Gateway Congestion 11 0 0 0 0 1 1
Gateway Operational 11 0 0 0 1 1 1

Additional actig

a A PviN
Through
minimuin-acceptabl e values, when present, are specified in the Minimum Throughput Class Negotiation Facility (fee 14.3)

b) Thetrarsit-delay values, as provided in the Transit Delay Selection and Indication Facility (see 13127) and the Efd-to-End Transit
Delay Negotiation Facility (see 14.4), reflect the transit delay introduced by the PvtN (see annex_G of ISO/IEC $878). If the total
delay thpn exceeds the maximum-acceptable transit-delay value, if specified by the calling DTE in the End-to-Bnd Transit Delay
Negotiation Facility, then the PvtN may clear the Virtua Call.

A.2 X.25 DTE operation with private networ ks
The operation gf an X.25 DTE/DCE interface in PSPvtDNs (interface E in figure\A.1) is governed by this International| Standard and by
joverned by this

Recommendatign X.25. The operation of an X.25 DTE/DTE interface in PSRVIDNSs (interface G in figure A.1) is
International Stpndard. If communication with DTES reachable through a PSPEN is also desired, then several additional flactors need to be
considered as specified below.

a) Toalow DTEsto distinguish between actions (clear, reset, or restart) originated by a PSPDN from those originated by a PSPvtDN,
“privatetnetwork” cause codes are used at interface Exor 'G. That is, when clearing or resetting a logical |channel, thei®&SPvtDN
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, respectively)’but with bit 8 set to 1. When restarting interface E gr G, the PSRN uses
same cause codes in its RESTART INDICATION packet as used by a PSPDN (as defined in table 9).

b) To alloy DTEs to distinguish between problems at interface C or F and similar problems at other interfages, the PSPvt&N transla
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.

Table A.2 — Translation of Restarting Cause Codes in a RESTART INDICATION Packet Receied
from a PSPDN
Restarting €atise Code Resulting Cause Code Transmitted to DTE on PSPvtDN
Received,krom PSPDN Clearing Cause Code Resetting Cause Code
Octet 4 bits: Octet 4 bits: Octet 4 bits:
8|76 5 4 3 2 1, 8 7 6 5 4 3 2 1 8 7 6 5 4 3 |2 [
ojevo o 0 0 O 2f1 1 0O O O O O 21j2 2 0O O O O O 12
o 0o o oo o1 121 1210 0 0 0 1 22 2 0 0 0 O 1 1
0O 0 0 0 01 1 1 Not Applicable 11 0 0 0 1 1 1
o0 1 1 1 1 1 1 1 Not Applicable 11 0 0 0 1 1 1
¢) The subscription 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 include the following:

O

To support closed user groups (CUGS) involving DTEs both inside and outside the PSPvtDN, the PSPvtDN must subscribe
to the appropriate CUG-related facilities (see 13.14) at its interface to the PSPDN. This subscription depends on the CUG-

related subscriptions of DTEs in the PSPvtDN. Table A.3 shows, for each CUG-related subscription that a
the PSPVtDN, the CUG-related subscriptions that a PSPvtDN can make to the PSPDN to sup

DTE can make to
port its DTEs (i.e., an “X”

indicates that the PSPvtDN-to-PSPDN subscription in the column can support the DTE-to-PSPvtDN subscription in the

row).
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Subscription to the Fast Select Acceptance Facility (see 13.17) and/or the Reverse Charging Acceptance Facility (see 13.19)
by DTEs on the PSPvtDN requires the PSPvtDN to subscribe to these facilities at the interface to the PSPDN to be able to

receive cals requesting the Fast Select Facility (see 13.16) and/or the Reverse Charging Facility (see 13

.18), respectively.

However, there may be adverse charging implications for calls presented to the PSPvtDN that are destined to DTES on the

PSPvtDN that do not subscribe to the corresponding Acceptance Facility.

Any charging information (see 13.22) for a particular Virtual Call accumulated by the PSPvtDN for provisi
need to be modified to reflect PSPDN charges, if available.

onto a DTE may

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 Addr&es MOdIerd Notlflcatlon Fa(:|||ty (see 13. 26) at |ts mterface to the PSPDN with bit 8 of the

Mpod packet sent by the
P$PVIDN 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
mpst then at least use the ICRD Status Selection Facility (see 13.25.4.2).
Table A.3 — PSPVvtDN's CUG-Related Subscription to PSPDN to Support DTES on PSPvtDN
PSPVtDN’s CUG-Related Subscription To PSPDN (see Note|1)
CUG-Related Subscriptions of Withqut‘Preferential
DTEs With Preferential (see Note 2)
on PSPvtDN CUG | CUG/ | CUG/ | CUG/ | CUG/ | CUG/ | CUG/ no
(see Note 1) IA OA | IAIOA 1A OA | IAIOA | CUG
QUG with preferential (see Note 2) X X X X X
QUG/IA with preferential X X X
QUG/OA with preferential X X X X
QUG/IA/OA with preferential X X
GUG/IA without preferential X X
GUG/OA without preferential X X
GUG/IA/OA without preferential X
ro CUG X X
QUG = Closed User Group 1A = lncoming Access  OA = Outgoing Access
NOTES
1 A PSPDN or a PSPvtDN need not-offer all the CUG-related subscriptions shown.
2 Subscription to the CUG Fatility without preferential is not allowed.
A. 3 Call Reglirection, Call-Deflection and Hunt Group operation
Figure A.2 depcts the.operation of call redirection and call deflection in various configurations of public and privatg packet switched
networks. Figute A.8 provides a similar depiction for the operation of a hunt group. In both figures, emphasis is givgn to the Facility
Reason Codes dorivéyed in call set up and clearing packets.

The following legend applies to both figures:

126

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 - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

A}

ALTERNATE
DTE

I SO/IEC 8208 : 2000(E)

JAN

INCOMING CALL PACKET

CRCDN Fecility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

CALLINGA \4&‘

DTE

CALL CONNECTED PACKET

O

LAMN Facility Reason:

0000001 Redirection - Busy
0001001 Redirection - Out-ofOrder
0001111 Redirection - Systematic
1000000 Deflection

N oNolo)

ORIGINALLY
A CALLED

Redirection
or
Deflection

ALTERNATE
DTE A

DTE

If Deflection:
CLEAR REQUEST PACKET
CDS Facility Reason:

11000000 Deflection

INCOMING CALL PACKET

=

OR
o

CRCDN Fecility Reason

00000001 Redirection - Busy
00001001 Redirection - Qut-of-Order
00001111 Redirection - $ystematic
11000000 Deflection

z PSPDN
CALLING ORIGINALLY
DTE orR ——mF+——O--------- O 7\ callLep
Z\— \ Redirection } / DTE
— or
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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CALL CONNECTED PACKET

CLAMN Facility Reason:

11000001 Redirection - Busy
11001001 Redirection - Out-of-Order
11001111 Redirection - Systematic
11000000 Deflection

N\ \

ALTERNATE
DTE A

INCOMING CALL PACKET

CRCDN Facility Reason:

11000001 Redirection - Busy
11001001 Redirection - Out-of-Order
11001111 Redirection - Systematic
11000000 Deflection

CALLING PSPDNY \ o7 PVT DRIGINALLY
_______ _——— \ CALLED
DTE OR
A Deflection Redirection DTE
or,
Deflection
If Deflection:
CLEAR REQUEST PACKET CLEAR REQUEST PACKET
CDS Fecility Reason: CDS Facility Reason:
11000001 Redirection > Busy 11000000 Deflgction
11001001 Redirection Out-of-Order
11001111 Rediregtion - Systematic
11000000 Deflection
NOTE — Private network deflects call back-to PSPDN and is no longer involved in the call
ALTERNATE
CALL CONNECTED PACKET DTE
CLAMN Fecility Reason: A\ INCOMING CALL PACKET
10000001 Redirection - Busy CRCDN Facility Reason:
10001001 Redirection - Out-of-Order o
10001111 Redirection ~Systematic 10000001 Redirection - Blisy
10000000 Deflection 10001001 Redirection - Opt-of-Order
T// 10001111 Redirection - Systematic
10000000 Deflection
h.jl :
X ’ O PVT ORIGINALLY
CALLING
- - CALLED
DTE OR
A Redirection / DTE
YA or
Deflection
If Deflection:
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CALL ACCEPTED PACKET

CLEAR REQUEST PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

CDS Fecility Reason:

11000000 Deflection

Figure A.2 (2 of 3) — Call Redirection and Call Deflection operation
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ALTERNATE
DTE A
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INCOMING CALL PACKET

CALL CONNECTED PACKET
CLAMN Facility Reason:

R

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order

b
D~

CALL REQUEST PACKET

100P1111 Redirection - Systematic
100p0000 Deflection

/—1 PSPDN

.‘O

PVT

b

CALLING S CALLED
DTE A= O Redir;g%n DTE
or
Deflection If Deflection:

CRCDN Fecility Reason:

10000001 Redirection rBusy
10001001 Redirectiaon.- .Out-of-Order
10001111 Redirection - Systemdtic

10000000 Defleetion

ORIGINALLY

CLEAR REQUEST PACKET

CDS Facility Reason:

11000000 Deflection

ALTERNATE
DTE
CALL CONNECTED PACKET A INCOMING CALL PACKET INCOMING CALL PACKET
CLAMN Fac|lity Reason: CRCDN Facility Reason: CRCDN Facility Reaspn:
00000001 Reflirection - Busy T/V 00000001 Redirection - Busy 00000001 Redirection} Busy
00001001 Redirection - Out-of-Order 00001001 Redirection - Out-of-Order 00001001 Redirectionf- Out-of-Order
00001111 Regirection - Systematic 00001111 Redirection - Systematic 00001111 Redirection|- Systematic
11000000 Deflection 11000000 Deflection 11000000 Deflection
PSPON ORIGINALLY
CALLIN(C NOTE -
DTE A CALLEp
DTE

AN,

perecton

CALL CONNECTED PACKET
CLAMN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

)

If Deflection:

CLEAR REQUEST PACKET
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

CALLING @

DT OR
OTY

B¥E

CALL CONNECTED PACKET
CLAMN Facility Reason:

10000111 Hunt Group

CALLING
DTE A

CALL ACCEPTED PACKET
CLAMN Facility Reason:

CALL CONNECTED PACKET
CLAMN Eacility Reason:

10000111 Hunt Group

10000111 Hunt Group

PV

/\_m F’\vl T
N—_— <

—

CALLING
DTE OR

Ai

Figure A.3 — Hunt Group operation
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Annex B

(normative)

PICS Proforma

B.1 Introduction B.2.2 General abbreviations

The supplier of a protocol implementation which is claimed to LC logical c_hannel

conform to ISQ/IEC 8208 : 2000 shall complete the following N/A  not applicable _

Protocol Implementation Conformance Statement (PICS) PICS Protocol Implementation Conformal
proforma. PVC  Permanent Virtual Circuit

A completed PICS proforma is the PICS for the implementation
in question. The PICS is a statement of which capabilities and
options of the protocol have been implemented. The PICS can

have a number ¢f uses, including use:

B.2

by the pragtocol implementor, as a check-list to reduce the
risk of failtire to conform to the standard through oversight;

by the supplier and acquirer — or potential acquirer — of
the implenentation, stated relative to the common basis for
understarlding provided by the standard PICS proforma;

r — or potential user — of the implementation, as
a basis fdr initially checking the possibility of interworking
with another implementation (note that, while interworking
can nevef be guaranteed, failure to interwork can often be
predicted [from incompatible PICSs);

by a prot|
tests aga
the imple

bcol tester, as the basis for selecting-appropriate
nst which to assess the claim for conformance of
hentation.

Abbrevigtions and special symbols

B.2.1 Statussymbols

M mandatory

(@) optio

O.n optionial, but support of at least one of the group of
optionks labelled by the same numerad required

X prohibited

pred:  conditjonal-item symbol, including predicate

identifjcation: see B.3.4
logical T ;
predicate

" Copyright releasefor PICS proformas

B.2.3 Item references
PICS items dealing with,related functions §
capitals). Thereollew two lists of those initi

in which the, items occur in the PICS pr
alphabeticalorder.

references sharing~the same initial Iett}r

B.2.3.\norder of occurrence

\% permanent Virtual circuit or Virtual ca

E Environment: DTE/DCE or DTE/DTH
1988, 1984 or 1980

M Modulo 8, Modulo 128 or Modl
sequence numbers

RN Reference Number optional user faci

L Link layer interactions

P general Packet formatting

z packet layer functions independent
(packets with LC identifier Zero)

SB call Setup and clearing address Bloc]

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
error procedures (response to Wrong

W
|

Interrupt transfer

hce Statement

re identified by item
or letter-pair (in
Is, first in the order
forma, and then in

Il service
: X.25 1996, 1993,

lo 32768 packet

ity

of logical channels

k formats

behaviour)

DR
DC

Data packet Receiving
Delivery Confirmation

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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<

cause and diagnostic code values (whY resets, etc.,
initiated)

Observability of transient states

X.25 interworking: Backward compatibility

X.25 Network differences from |SO/IEC 8208

Facilities Sent during call setup and clearing
Facilities Received during call setup and clearing
reGistration facilities Sent

reGistration facilities Received

paramet; \Maluesand ranges

B.3 Instructionsfor completing the PICS proforma

B.3.1 General structure of the PICS proforma

The first part of the PICS proforma — Identification, B.4 — is to
be completed as indicated with the information necessary to
identify fully both the supplier and the implementation.

The main part of the PICS proforma
questionnaire divided into six major subcl

is a fixed-format
auses; these can be

divided into further subclauses each containing aupgr of
individual items. Answers to the questionnaire items are to be

provided in the rightmost column, either b

simply marking an

Timers
Retransinission counts
Logical [Channel ranges

Additional information (see B.3.1)
eXceptipn information (see B.3.1)

B.2.3.2 In alphabetical order

A
B
C
CP
DC
DN
DR
DS
E

FR
FS
GR
GS

=
ZO

g(/);U;U;U'UOZ
wnz

SB
SP

<xg<<H

N
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X.25 inferworking: Backwards compatibility

call Clefring

call Clepring Packets

Delivery Confirmation

D-bit Npgotiation

Data patket Receiving

Data pafket Sending

Enviroriment: DTE/DCE or DTE/DTE; X.25 1996, 1993,
1988, 1984 or 1980

Facilitigs Received during call setup and clearing
Facilitigs Sent during call setup and clearing
reGistrgtion facilities Received

reGistrgtion facilities Sent

Interrugt transfer

Link layjer interactions

Logical |Channel ranges

Modulg 8, Modulo 128 or «Moedulo 32768 packet
sequende numbers

work differences ftom 1SO/IEC 8208
ility of transient\states

call Setup and clearing address Block formats

call Setup Packets

Timers

permanent Virtual circuit or Virtua call service
parameter Values and ranges

error procedures (response to Wrong behaviour)

eX ception information

cause and diagnostic code values (whY resets, etc.,
initiated)

packet layer functions independent of logical channels
(packets with LC identifier Zero)

answer to indicate a restricted choice (usug
entering a value or a set or range of \alug
some items where two or more cheices fi
answers can apply: all relevant chgices are

Each item is identified by anfitem reference
the second column containS) the question
third column contains the reference or refe
that specifies the item‘ifi,the main body of |
The remaining columns record the status o
support is mandatory, optional, prohibited ¢
provide the space for the answers: see also

lly Yes or No), or by

s. Note that there are
pm a set of possible

0 be marked.

b in the first column;
to be answered; the
ences to the material
SO/IEC 8208 : 2000.

f the item — whether
r conditional — and
B.3.4 below. (Status is

sometimes (hdicated by other means than a separate Status

column:“or example, where the same stat
group, efitems, as in B.8.1.)

Axsupplier may also provide, or can be

Is applies to a whole

equired to provide,

further information, categorized as either Additional Information

or Exception Information. When present,
information is to be provided in a further
labelled Ai or Xi respectively for cross-re
where i is any unambiguous identification
simply a numeral): there are no other rest
and presentation.

A completed PICS proforma, includin
Information and Exception Information,
Implementation Conformance Statement fo)
in question.

NOTE —Where an implementation is capable of 4
more than one way according, for example, to the itg
PICS may be able to describe all such configurati
supplier has the choice of providing more than one H
some subset of the implementation’s configuration g
that makes for easier and clearer presentation of thein|

B.3.2 Additional Information

pach kind of further
subclause of items
ferencing purposes,
for the item (e.g.,
ictions on its format

j any Additional
is the Protocol
r the implementation

eing configured in
ims in B.5, a single
ons. However, the
ICS, each covering
apabilities, in case
formation.

further information intended to assist the
PICS. It is not intended or expected that a
supplied, and a PICS can be considered

upplier to provide
interpretation of the
large quantity will be
complete without any

such information. Examples might be an outline of the ways in
which a (single) implementation can be set up to operate in a

variety of environments and configurations

; or a brief rationale

— based perhaps upon specific application needs — for the
exclusion of features which, although optional, are nonetheless
commonly present in implementations of the X.25 packet layer

protocol.

References to items of Additional Information may be entered
next to any answer in the questionnaire, and may be included in

items of Exception Information.
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B.3.3. Exception Information

It may occasionally happen that a supplier will wish to answer an
item with mandatory or prohibited status (after any conditions

have been appl

requirement. No pre-printed answer will be found in the Support
column for this: instead, the supplier shall write the missing

answer into the

an item of Exception Information, and shal
appropriate rationale in the Exception item itself.

An implementation for which an Exception item is required in

thisway doesn

NOTE — A po:
defect in this Int
which is expeq
implementation.

B.3.4 Conditid

B.3.4.1 Conditlional items

The PICS pr
These are ite
prohibited —
certain other if

In many cas
conditional in

apply.

Where a groy
applicability, a
appears at the
later point in t
selected. Othe
one or more ¢
column.

I SO/IEC 8208 : 2000(E)

A conditional symbol is of the form “pred:

symbols M, O, O.n or X.
ied) in a way that conflicts with the indicated

Support column, together with an Xi reference to
provide the

conditional item should be marked: at most
an answer other than N/A.)

ible reason for the situation described above is that a B.34.2 Predicates

national Standard has been reported, a correction for
ed to change the requirement not met by the

A predicate is one of the following:

a) an item-reference for an.item in the
value of the predicatenis-true if thq
nal status supported, and is falsg)6therwise; or
b) a predicate name,“for a predicate de

forma contains a number of conditional items. PICS proformansee below; or
ns for which the status — mandatory, optional or c) the logicalsmegation symbol “~" pr

that applies is dependent upon whether or not

reference.or predicate name: the val
ems are supported.

true if the value of the predicate obtd
“=¥symbol is false, and vice versa.

-

ps, whether or not the item applies at all is

his way, as well as the status when the item does The(definition for a predicate name is a

above, using the boolean operators AND

p of items is subject to the same condition for )
parentheses, in the usual way. The value

separate preliminary question about the condition : !
head of the group, with an instruction to skipto a true if the boolean expression evaluates tg
he questionnaire if the “Not Applicable” answer is  'eferences are interpreted as at (a) above.
rwise, individual conditional items are indicated by E5cn item whose reference is used in a

pnditional symbols (on separate lines),in‘the Status yefinition is indicated by an asterisk in the It

S” where pred is a

predicate as described in B.3.4.2 below, and S is one of the status

If the value of the predicate in any line of a conditional item is
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 be 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

one line will require

PICS proforma: the
item is marked as

ined elsewhere in the

pfixed to an item-
Le of the predicate is
ined by omitting the

boolean expression

constructed by combining simple predicates, as at (a) or (b)

OR and NOT, and
pf such a predicate is
true when the item-

bredicate or predicate
em column.
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B.4 ldentification

B.4.1 Implementation identification

Supplier

Contact point

for queries about the PICS

Implementation Name(s) and Version(s)

Other infol
identification
machines a
names

mation  necessary  for  full
— e.g., nhame(s) and version(s
hd/or operating systems: sys

of
fem

NOTES

— Onlyt
full ide

— Thetsg

B.4.2 Protocol

ntification.

summary

Identification

pf protocol specification

I1SO/IEC 8208,;2000

he first three items are required for all implementations; other information may. be completed as appropriate {henesirigetment for

rms Name and Version should be interpreted appropriately to correspond with a supplier's terminology (e.g.,| Type, Series, Model).

Identification

of amendments and corrigenda to

ISO/IEC.8208 : 2000/

this PICS [proforma which have been
completed as part of this PICS Amd: Corr.
Amd. Corr.
Amd. Corr.
Amd. Corr.
Have any Excpption itemsbéen required (see B.3.3)? No [] Yes[]
(The answer Y es means that the implementation does not conform to
1SO/IEC 8209 : 2000)

Date of Statement
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B.5 General DTE Characteristics

I SO/IEC 8208 : 2000(E)

Item Protocol Feature References Status Support
Service supported:

*Vs | — Virtual Call 0.1 Yed ] No[]

*Vp | — Permanent Virtual Circuit 0.1 Yes[] No[]
What environments are supported? 3,32

Ec/6 — DTE/DCE (1996) 0.2 Yes[] No[]
*Ec/3 | — DTE/DCE (1993) 0.2 Yes[] No[]
* Ec/8 — DTE/DCE (1988) Q.2 Yes[] No[]
*Ec/4 | —| DTE/DCE (1984) 0.2 ves[] No[]
*Ec/0 | —| DTE/DCE (1980) 0.2 Yes[ ] No[]

Et/t —| DTE/DTE in fixed role as DTE 0.2 Yes[] No[]

Et/c —| DTE/DTE in fixed role as DCE Vs 0.2 N/A [Jves[] No[]

Et/d —| DTE/DTE with dynamic role selection 45 Vs 0.2 N/A [Jlves[] No[]
Wihat packet sequence numbering is supported?

*M8 | —|Modulo 8 (normal) 13.2,12.1.1, table 3 0.3 Yes[] No[]
*M128 | —| Modulo 128 (extended) 13.2,12.1.1, table 3 0.3 Yes[ ] No[]
*M32k | —| Modulo 32768 (super extended) 13.2,12.1.1, table,3 0.3 Yes[] No[]

Is the Reference Number optional user facility 13.29, 13.29.1;
upported, for the alternative Logical Channel 13.29.2,43.29.3,
dentifier assignment mechanism: 13.29.4, figure 31
RNa | —without reversion to use of logical channel ranggs?  13/29.2.1 Et: O N/A [Jlves[] No[]
-Et: X N/A ] |No []

RNb | —| with possible reversion of operating mode to 13.29.2.1 Et: O N/A [Jlves[] No[]

use logical channel ranges? -Et: X N/A [][No []

Predicate definitions and usage:

Et 3§ Et/t OREt/cOREtd isused initems RNa, RNb, Z2s, Z4r, DS6, DS7b
Ec ¥ Ec/6 OR Ec/3 OR Ec/8 OR Ec/4-OR Ec/O isused initemsY2b, Y4b, Y6b, GS3id, GS3ig, GS4|c
RN ¥ RNaORRnb isused in items CP2e (predicate Clef), CP4e (predicate C2ef)| FS14, FR14
Mnes M8ORM128 is used in items GS6i, GSér, V6, V13
Vsisused infitems Et/c, Et/d, O2, @3, LC8; andin 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
Vpisusedinlitem LC7; and in B(6.6,B.10.2
Ec/3isused inB.7.2.4
Ec/8isused |n B.7.2.3, B 7:2:4
Ec/4isused inB.7.2.2,B3:2.3,B.7.2.4
Ec/Oisused in B.7.21:B77.2.2,B.7.2.3,B.7.24
M8, M128 anpd M 32k are used in items V2s, V2r, V10s, V10r, V15s, V15r
M32kis alsiTused in items P3d, GS4id, GS6is, GSérs, V6s, V13s
B.6 Procedures, packet types and packet formats
B.6.1 Data Link layer interactions
Item Protocol Feature References Status Support
Isrestarting 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[]
*L2 | Can packets consisting of a non-integral number G.1 o] Yed ] No[]
octets be received from the Data Link layer?
Predicate usage: L2 is used initem P1
O ISO/IEC 2000 — All rights reserved 135
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I SO/IEC 8208 : 2000(E)

B.6.2 General Packet formatting

Iltem Protocol Feature References Status Support
P1 If Yesto L2, are such packets treated as erroneous? 12.1, tables 31-36 L2: M N/A[] Yes[]
P2 Do dl transmitted packets consist of an integra M Yes[]
number of octets?
Do all transmitted packets contain the following fields, | 12.1
as specified in the referenced clauses and tables
P3a — General Format Identifier (GFI)? 12.1.2, table 3 M Yds
P3b — Logical Channel Identifier (LCI)? 12.1.3 M Yes[]
P3c —_Packet Type Identifier (PTI)? 1214 table 4 M Yes[]
P3d Protocol Identifier, if super extended modulus? 12.1.1 M32k: M N/A [ | Yes[]
P4 Are all received packets that do not contain valid GHRI2.1.2, table 3, M Yes[]
LCl and PTI fields treated as erroneous? 12.1.4,12.1.3,
table 4, tables
31-36
B.6.3 Packet lgyer functionsindependent of logical channels
Item Protocol Feature References Status bupport
Arg the following packet layer functions supported?
Rgstarting the packet layer: 4, 4.3, 4.4, %able 32,
Z1i —| as initiator: 4.1, M Yles[]
send RESTART REQUEST 126.1,
receive RESTART CONFIRMATION / 12.6.2,12.6.1
INDICATION
Z1r — as responder: 4.2, M Yes[]
receive RESTART INDICATION 12.6.1,
send RESTART CONFIRMATION 12.6.2
Z2r Receiving DIAGNOSTIC packet 11.1,12.7 M Yes[]
Z2s S¢nding DIAGNOSTIC packet 12.7, table 24 Et: O N/A [JYes[] No[]
-Et: X N/A ] No []
Z3 DIBSCARD, or ERROR restart, on erraneous received 11.1, tables 31 — 31 M Yes[]
backets not assignable to alogical channel and not
fovered by item Z2s
*74i | Inifiating On-line Facility Registration: 13.1, 13.1.1.1 o] Yes[] No[]
13.1.1.3,
13.1.1.4,
send REGISTRATION REQUEST 12.9.1,
receive REGISTRATION CONFIRMATION 12.9.2, table 10
*Z4r | Rgsponse tg@n-line Facility Registration: 13.1, 13.1.1.2, Et: O N/A [JYes[] No[]
13.1.1.4,
receiveyREGISTRATION REQUEST 12.9.1,
send REGISTRATION CONFIRMATION 12.9.2, table 1Q

Predicate usage:
Z4iis used in items T28, R28; and in B.9.1, B.9.1.1, B.9.2.1
Z4ris used in B.9.1, B.9.1.2, B.9.2.2
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