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Foreword

Commission) together form a system for worldwide standardization as a ‘whole. National ies that are
members of ISO or IEC participate in the development of International Standards thrqugh technical
committees established by the respective organization to deal with patticular fields of technical activity. ISO
and IEC technical committees collaborate in fields of mutual interest. Other international | organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

ISO (the International Organization for Standardization) and IEC (the ‘Intérnational ?::gtrotechnical

In the field of information technology, ISO and IEC have-established a joint technical commtittee, ISO/IEC
JTC 1. Draft International Standards adopted by thejoint technical committee are circulaed to national
bodies for approval before their acceptance as International Standards. They are approved|in accordance
with procedures requiring at least 75% approval by‘the national bodies voting.

International Standard ISO/IEC 8208 was prepared by Technical Committee ISO/IEC JTC 1, Information
technology.

This second edition cancels and replaces'the first edition (ISO 8208:1987).
Arnex A forms an integral part of ISO/IEC 8208. Annex B is for information only,
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INTERNATIONAL STANDARD

ISO/IEC 8208 : 1990 (E)

Information technology — Data communications —

——

X 25 Packet Layer Protocol\ for Data Terminal Equipment

1 Sgope

This |International Standard séeciﬁes the procedures, formats
and facilities at the Packet Layer for Data Terminal Equipment
(DTH) operating in confonnance with CCITT Recommendation
X.25] Both Virtual Call and Permanent Virtnal Circuit modes
of operation are covered. |

{The Packet ol 'specified hercinican be used in both
Open| Interconnection (OSI) and  non-OSI

envirpnments. When used within the context of OSI, the
Packet Layer protocol is encompassed in the Network Layer of
the QSI Reference Model, ISO 7498.

This [[nternational Standard covers DTE operation at the Packet
Layet when accessing a public or private packet-switched
network conforming to CCITT Recommendation X.25 by
means of a dedicated path or a circuit-switched connection ‘Tt
als:-‘E:)vers the additional Packet Layer procedures necessary
for two DTEs conforming to this International Standard to
communicate directly (i.e., without an intervening packet-
switched network) over a dedicated path, a~ circuit-switched
conngction, or a local area network (LAN).

This |International Standard also coverS:private networks that
use |[CCITT Recommendation X,25. fo connect to packet-
switdhed public data networks and‘that may also offer an X.25
interface to a DTE (see annex A).

The first edition of this International Standard was based on the
1984| CCITT Red Book text of Recommendation X.25. It also
contgined the necesSary provisions for compatibility with the
earligr 1980 CCITT" Yellow Book text of Recommendation
X.25] This second edition is based on the 1988 CCITT Blue
BooR text tof\ Recommendation X.25. Retained within this
seconid edition are the necessary provisions for compatibility
with | th€)1984 and 1980 versions of X.25. The differences

2 Normative references

The following standards jand
provisions which, through, reference in this
provisions of this International Standard.

publication, the editions indicated were valid,
and recommendations are subject to revision,
agreements based on this International Standard

recommeniFions

contain
ext, constitute
t the time of
All standards
and parties to
are encouraged

to investigate the possibility of applying th

e most recent

Membeérs of IEC and ISO maintain registers off currently valid

editions\of the standards and recommendaj listed below.

Intemational Standards. The CCITT secre
register of currently valid CCITT Recommendatj

ISO 7498 : 1984, Information processing sy
Systems Interconnection — Basic Reference M
CCITT Recommendation X.200, CCITT Blue Bo

at maintains a
ons.

tems — Open
{odel (see also
k, 1988).

ISO 7776 : 1986, Information processing syytems — Data

communications — High-level data link contro,
Description of the X.25 LAPB-compatible I
procedures.

ISO 8348 : 1987, Information processing sJ

procedures —
DTE data link

stems - Data

communications — Network service definition (see also CCITT

Recommendation X.213, CCITT Blue Book, 198

).

ISO 8348/Add. 2 : 1988, Information processing systems —

Data communications — Network service
Addendum 2: Network layer addressing (sq
Recommendation X.213, CCITT Blue Book, 198

definition —
e also CCITT
).

I1SO 8348/Add. 3 : 1988, Information procesging systems —

Data communications -— Network service
Addendum 3: Additional features of the netw

between the first and second editions of this International
Standard are summarized in annex B.

It should be noted that this International Standard and CCITT
Recommendation X.25 as it applies to DTEs are different in
scope. This Intemnational Standard contains the specifications
that Recommendation X.25 places on DTEs. In addition, this
International Standard contains added specifications to facilitate
interworking between DTEs and to cover direct DTE-t0-DTE
operation. This broader scope has to be recognized in the
application of this International Standard.

definition —
rk service (see

also-CCHT Recommendation X213 CCHTT Bl

e Book, 1988),

I1SO 8878 : 1987, Information processing systems —. Data
communications — Use of X.25 to provide the OSI connection-
mode network service (see also CCITT Recommendation X.223,
CCIIT Blue Book, 1988).

ISO  8880-2: 1990, Information technology — Data
communications — Protocol combinations to provide ana
support the OSI network service — Part 2: Provision and
support of the connection-mode network service.

ISO/IEC 8881 : 1989, Information processing systems — Data
communications — Use of the X.25 packet level protocol in
local area networks.
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ISO/IEC 8886 : 1990, Information technology — Data
communications — Data link service definition for Open
Systems Interconnection (see also CCITT Recommendation
X.212, CCIIT Blue Book, 1988).

ISO/IEC 9574 : 1989,  Information  technology  —
Telecommunications and information exchange between systems
— Provision of the OSI connection-mode network service by
packet mode terminal equipment connected to an Integrated
Service Digital Network (ISDN).

ISO/IEC TR 10029 1989, Information technology —

Link Layer protocol 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 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:

Telecommunichtions and information exchangé beiween Sysiems
— Operation ¢f an X.25 interworking unit.

CCITT Recommendation D.12, Measurement unit for charging
by volume |in the international packet-switched data
transmission service, CCITT Blue Book, 1988.

CCITT Recommendation X.2, International data transmission
services and dptional user facilities in public data networks and
ISDNs, CCITT Blue Book, 1988.

endation X.29, Procedures for the exchange of
control info ion and user data between a packet
assemblyl/disagsembly (PAD) facility and a packet mode DTE or
another PAD,|CCITT Blue Book, 1988.

CCITT Recommendation X.31, Support of packet mode
terminal equigment by an ISDN, CCITT Blue Book, 1988.

CCITT Recommendation X.32, Interface between data terminal
equipment (DTE) and data circuit-terminating equipment
(DCE) for tprminals operating in the packet mode. and
accessing a ket switched public data network through a
public switched telephone network or an integrated’ services
digital netwotk or a circuit switched public data network,
CCITT Blue Book, 1988.

endation X.244,Procedure for the exchange of
ification during/virtual call establishment on
public data networks, CCITT Blue Book, 1988.

protocol i
packet-switc

3 General|considerations
This Internatipnal Standard defines, from the viewpoint of a

a) general considerations (clause 3);

b) procedures for exchanging packets across_a DTE/DXE
interface (clauses 4 through 11). Clause. 5 appllies to
the setup and clearing procedures. (for Virtugl Call
service, while the other clauses ‘apply to both Virtual
Call service and Permanent Virtual Circuit service;

¢) packet formats (clause 12);

d) procedures for optional' user facilities that nfay be
available on a DTE/DXE interface (clauses 13 arld 14);

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

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

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

i) applications of this International Standard to private
networks that connect to a packet-switched publjc data
network and that may also offer an X.25 interfage to a
DTE (see annex A).

To facilitate comprehension of this International Standard, a
number of conventions have been adopted in the presentafion of
the text:

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

b) the names of the optional user facilities, packet|fields,
causes and diagnostics are in initial capitals;

¢) italicized text is used to denote differences bgtween
Virtual Call and Permanent Virtual Circuit servife and
between DTE/DTE and DTE/DCE interfaces [entire
clauses or subclauses that pertain to one servicg or to
one interface type are not italicized; the apprppriate
environment is denoted at the beginning of the [clause
or subclause);

DTE, the Pac] ckets
at a 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 a Data

d) terms not explicitly defined within this Internhbtional
Standard are taken from the referenced CCITT X-series

recommendations.

The Packet Layer procedures in this International Standard are
based on an underlying service (for example, that provided by

1) 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 Intemnational Standard can he

viewed as defining the Packet Layer at the DTE/DXE interface.
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ISO 7776 or, more generally, the provision of the OSI Data
Link Service defined in ISO/IEC 8886) that provides:

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

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

a) multiplexing — the ability to support multiple

ISO/IEC 8

208 : 1990 (E)

a) expanded capabilities for the following optional user

Jacilities
—- Newwork User Identification (NUI)
(see 13.21),

— RPOA related facilities (see 13.23),

related facilities

and

— Call Redirection and Call Deflection related

facilities (see 13.25);

for 1984 operation, Call Deflection and NUI Override

were not defined and the NUI and

RPOA facilities

——GOmMURIcations;
B) data transfer — the ability to send and receive data;
¢) flow control — the ability to control the flow of data;

q) interrupt transfer —— the ability to send and receive a
small amount of information independent of the data
stream;

¢) error control -— the ability to detect Packet Layer
errors;

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

A nymber of design principles were used in the formulation of
the [Packet Layer procedures for DTEs specified in this
Interpational Standard:

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

B) minimize the differences between operating with-a
packet-switched network and operating directly \with
another DTE;

) provide, where possible, the opportunity “for recovery
from an error condition without incurring”data loss at

b)

c)

d)

3.1.2 Limitations for compatibility with X.2§

For DTEs needing to operate with the 1980
version of Recommendation X.25, the
capabilities are not used in addition to those cit

were not explicitly separated into. s
negotiation facilities;

Wbscription and

the following CCITT-specified DTE facllities

— Priority (see 14.5), ard
— Protection (see 14.6),

Jor 1984 operation’ the above faci
defined;

ities were not

coding of the following CCITT-specified DTE facilities

were modified
—= Called Address Extension (see 15.3
—+ Calling Address Extension (see 15.3

for 1984 operation only BCD en
addresses is permitted.

the throughput class of 64 000 bit/s; fo!
the largest throughput class is 48 000 b

2.1), and
22)
coding of the

1984 operation
it/s.

-1980

(Yellow Book)
ollowing 1984
bd in 3.1.1:

the Packet Layer; a) maximum User Data Field lengths in DATA packets of
) align the services provided by.the Packet Layer with 2048 and 4 09.6 octets (see 6'2):’ for| 1980 operation,
. the largest maximum User Data Field length allowed is
the Network Layer services(defined for Open Systems
. 1 024 octets;
Interconnection; and
N . b) Facility Fields in CALL REQUEST, INCOMING
) Dllow the Oorsggmum of fext in CCITT CALL, CALL ACCEPTED, and CALL CONNECTED
> packets with a length from 64 to |I09 octets (see
3.1 |Compatibility with versions of CCITT 12.2.1.] and 12.2.2.1); for 1980 operdtion, this field is
Recommendation X.25 limited to 63 octets and bit 7 of the| Facility Length
The [Packet Layer' procedures and formats specified in this Field shall be set to 0;
Interpational “Standard are compatible with the 1988 (Blue ¢) cause codes with bit 8 set to dne in CLEAR
Book) version of CCITT Recommendation X.25. REQUEST/INDICATION, RESET
NOTE"=* The TOA/NPI capability introduced into the 1988 version of EEQHEEIG?{E{S%EQE’ and RESTART
CCITT Recommendation X.25 is not included in this International REQUESTANDICATION—packets—(see  1223.11,
Standard since CCITT has designated it for further study. 125.1.1, and 126.1.1, respectively); for 1980
. . . operation, this bit shall be set to zero;
For DTEs needing to operate with the earlier versions of " . .
Recommendation X.25, the following restrictions apply. d) nonzero Address Length and Facility Length Fields in

3.1.1 Limitations for 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:

CLEAR REQUEST and CLEAR INDICATION packets
(see 12.2.3.2); 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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g)

h)

the extended format for CLEAR CONFIRMATION
packets (see 12.24.2); for 1980 operation, only the
basic format may be used;

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

the following optional user facilities:

— On-line Facility Registration (see 13.1),

~— Local Charging Prevention (see 13.20), .

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

(see|13.25),

for 1980 operation, the above facilities cannot be used;

expanded capabilities for the following optional user
facilitie§:
— Closed User Groups (CUG): subscription to the
Cloged User Group With Outgoing andlor
Incdming Access Facilities without a preferential
CUG (see 13.14.2 and 13.14.3, respectively), use of
the extended format of the CUG Selection Facility
Jor indicating membership in more than 100 CUGs
(see| 13.14.6), and the use of the Closed User
Groyp With Outgoing Access (CUG/IOA) Selection
Facllity (see 13.14.7); for 1980 operation, all CUG
subscriptions shall specify a preferential CUG, only
the pasic format of the CUG Selection Facility is
ed for indicating membership in, 100 or less
CUGs, and the CUG/OA Selection Facility cannot
ed,

Select and Fast Select Acceptance (see 13.16
and |13.17, respectively): _inclusion of a Clear User
Datq Field in CLEARREQUEST and CLEAR
INDICATION packets “after call setup has been

mLeted; Jor 1980 operation, the above packets
can |contain a‘Clear User Data Field only when
sent| or received in direct response to an
INCOMING{ CALL or a CALL REQUEST packet,
respectively, and

-~ DTE access to a DCE via a dedicated path,

-~ DTE access to a DCE via a circunit=switched
connection (circuit-switched data network, cizcuit-
switched capability of an Integrated Seryices
Digital Network (ISDN), or theswitched telephone
network). Additional considerations are given in
34,

NOTES

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

2 The DCE miay be a packet-switched data network opefating
in accordance ‘with CCITT Recommendation X.25 or a ;Ecket
handler capability in an ISDN operating in accordance| with
CCITT Recommendation X.31.

b) DTE/DTE operation:

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

— DTE-t0-DTE operation over a circuit-switched
connection (circuit-switched data network, cifcuit-
switched capability of an ISDN, or the sw}}hed
telephone network). Additional considerationg are
given in 3.4,

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

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

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

3.3 Differences in DTE/DTE and DTE/DCE
operation

For the most part, much of the Packet Layer protocol desclibed
herein is independent of whether the DTE is connected o a
DCE (e.g., X.25 network environment) or directly to anqther

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

DTE.” However, there are certain procedures witin CCITT
Recommendation X.25 that are not mandatory of a DTE but are
required in a DTE/DTE environment. To minimize the number
of differences that arise when considering whether connection
is to 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;
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b) the Diagnostic Code Field in RESTART REQUEST,
CLEAR REQUEST, and RESET REQUEST packets
shall be supplied even if it indicates "No Additional
Information” (that is, although specific diagnostics are
defined for particular error situations, a DTE may use
more general codes as discussed in note 2 of table 25);

c¢) a DATA packet whose User Data Field is less than the
maximum allowed and which has its D-bit set to 0 and
M-bit set to 1 shall not be transmitted; and

ISO/IEC 8208 : 1990 (E)

f) 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 REGISTRATION
REQUEST packets and requires the responding DTE to
process received REGISTRATION REQUEST packets.
(In a DTE/DCE environment, a DTE will not receive a
REGISTRATION REQUEST packet.)

¢ ot ; he—D Link—I !
completed its initialization procedures or that it has
recovered from a failure in which the Data Link Layer
was in the disconnected phase, the DTE shall transmit
a RESTART REQUEST packet across the DTE/DXE
interface.

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

)) One of the DTEs shall act as a DCE for

— logical channel selection during Virtual Call setup
(see figure 1),

— resolution of Virtual Call collision (see 5.2.5).

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

The restart procedure (see 4.5) may be used to
determine which DTE acts as a DCE and which DTE
maintains its role as a DTE with respect to the above
items. (The procedures in 4.5 may be used-in the
general case of a DTE/DXE interface via-a-dedicated
path or.a circuit-switched connection-“Alternatively, if
a DTE is to operate only in a DTEIDCE environment
or a DTE/DTE environment where, by administration,
the roles can be predetermined' and fixed, then the
DTE may be initialized to@act-appropriately.)

P A DTE shall be @ble’ to accept a RESTART
INDICATION packet with a Restarting Cause Field of
"DTE Originated,”-an event which does not occur in a
DTE/DCE environment.

) A DTE_should not receive a RESTART, CLEAR, or
RESET\INDICATION packet with a Cause Field other
than "DTE Originated" (although this may occur in a
DTE/DCE environment). Therefore, the DTE may
either handle such a packet as it does in a DTE/DCE

environment (1.€., process the packet normallyi OF treal procedures, mcludmg Those ar the Packet tas’e

it as an error (DTE/DTE environment only).

d) 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.

e) A DTE may ignore or treat as an error the receipt of
facility codes that do not apply to a DTEIDTE
environment.

g) Use of the optional Packet Retransmissjon Facility (see
134) requires agreement for Ceach direction of
transmission of DATA packets./That|is, for a given
direction of transmission of-DATA pagkets, agreement
to use this facility permits“the destination DTE to

transmit REJECT packets and requires
to process received-REJECT packets.

the source DTE
(In a DTE/DCE

environment, a/DTE will not recejve a REJECT

packet.)

h) Use of optional Fast Select Facility (
be agreed to by both DTEs prior to

DTEIDCE environment, such prior a

bee 13.16) shall
transmission of

reement is not

any ¢all setup packets which utilize th}' Jacility. (In a

required — a DTE may always use th
setup.)

s facility at call

i) A called DTE which subscribes to the Flow Control
Parameter Negotiation Facility (see 13.12) andlor the

Throughput Class Negotiation Facility
not receive, in an INCOMING CALL
indication from which to negotiate if
is satisfied with the default values a
included the facility request in its
packet. In a similar manner, a cal
subscribes to these facilities will

(see 13.13) will
acket, a facility
he calling DTE
. thus, has not
REQUEST
jng DTE which
receive, in a

CALL CONNECTED packet, a facility |indication if the
called DTE is satisfied with the |values in the
INCOMING CALL packet and, thus, hds not included a
facility request in its CALL ACCEPTED packet. (In a

DTE/DCE environment, these facility
always present if the DTE has sub.
Jacilities.)

indications are
cribed to these

3.4 Operation over circuit-switched conpections

When communications between a DTE and
circuit-switched connection (e.g., through a
data network, circuit-switched capability of
Services Digital Network, or through the sw
network), identification procedures may be

DXE involves a
circuit-switched

an Integrated
tched telephone
required. Such

CCITT Recommendation X.32.

Most communications over a circuit-switched

r, are defined in

connection are

between DTEs and DXEs that have been arranged, by some
prior administrative procedure, to be compatible. Agreement
must be reached, for example, as to what logical channels will
be used, the window sizes to be used, and a number of other

items pertaining to Packet Layer operation.
however, it may be desirable  to

In some cases,

allow for random

communications, where a DTE accesses a DXE via a circuit-
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switched connection without prior agreement (for example, an
electronic mail-order service). To allow for this, the following
subset of the Packet Layer procedures will be used:

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 procedures in 11.2, 11.3,

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

— reinitialize a logical channel (see 8.1).

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

13.1, 134 7do not apply,
d) the req: procedures shall apply if erroneous DATA
packets [are received (see 11.3); and

e) no optignal user facilities shall be allowed.

Extensions beyohd this basic set of procedures and capabilities
can be obtainefl through the use of procedures defined in
CCITT Reco ndation X.32.

3.5 Provision|of the OSI Network Service

The Packet Ldyer protocol specified in this International
Standard can used to support the OSI connection-mode
Network Servic¢ in a variety of environments (e.g., see ISO
8880-2). The Packet Layer protocol supports all the elements
of the OSI conrjection-mode Network Service specified in ISO
8348 and its Addendum 3. Mappings to/from the Packet Layer
protocol elemerits and the primitives and parameters of the
connection-mod¢ Network Service are described in ISO 8878.
Additional prov}sions applicable in an ISDN environment are
described in ISQ/IEC 9574.

3.6 External Packet Layer interactions

The protocol described here is independent of any external
considerations. However, the initiation of certain Packet Layer
protocol procedqures is directed by elements outside “\the
protocol. Likewise, the occurrence of certain Packet ‘Layer
protocol events gre to be reported appropriately. Thése external
interactions inclyde:

a) requesting, of the Data Link Layer,. transmission of
outgoing packets;
b) receiving, from the Data Link-Dayer, incoming packets;

c) accepti

— acc irtual Call (see 52 3),

d) Teporung 10 @ Nigher layer emlity me occurrence of
certain Packet Layer protocol events including:

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

~— receipt of an incoming request to-set up a Viftual
Call (see 52.2),

— termination of a Virtual Call (see 5.5.2),

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

— reinitialization of\a-logical channel (see 8.2).

Along with the 'signal of their occurrence, the Picket
Layer also provides to the higher layer entity any|data
associated) with these events. In addition, the Pjcket
Layer:may also signal the status of the items listgd in
(c).above.

3.7 Logical channels

To £nable simultaneous Virtual Calls and/or Permanent Viftual
Circuits, logical channels are used. Each Virtual Call|and
Permanent Virtual Circuit is assigned a Logical Ch:

agreed-upon Logical Channel ldentifiers. For each Per
Virtual Circuit, a Logical Channel Identifier is assigne
agreement with the DXE. (Logical Channel Identifier 0
not be assigned to a Virtnal Call or a Permanent Viftual
Circuit.)

A DTE’s use of logical channels is agreed upon for a perigqd of
time with the DXE. Figure 1 shows the structure for assighing
logical channels used for Virtual Calls and Permanent Viftual
Circuits.

3.8 Packet Layer entity

The concept of communication via logical channels is natiye to
Packet Layer terminology. It is conceivable, however, that a
DTE may have one or more connections to one or more packet

— terminate a Virtual Call (see 5.5.1),

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

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

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

diagram:
Virtual Calls
[ N 1
Permanent
Virtual One-way One-way
Circuits incoming Two-way outgoing
N TN /7 N\ 7\
| [ 1 ZZ [ 1 ZZ | » ] zz
D 1 LIC HIC LTC HTC LOC HOC 4 095
Logical Channel Identifier
LIC: Lowest Incoming Channel ~ LTC: Lowest Two-way Channel = LOC: Lowest Outgoing Chgnnel
HIC: Highest Incoming Channel = HTC: Highest Two-way Channel  HOC: Highest Outgoing Channel
Logidal channels 1 through LIC-1: range of logical channels which may be assigned to Petmianent Virtual Circuits
Logidal channels LIC through HIC: range of logical channels which are assigned as one-way incoming for Virtual Calld
Logidal channels LTC through HTC: range of logical channels which are assigned as two-way for Virtual Calls

Logidal channels LOC through HOC: range of logical channels which are assigned as one-way outgoing for Virtual Cal]ls

Logidal channels HIC+1 through LTC-1, HTC+1 through LOC-1, and HOC1 to 4 095 are non-assigned logical channe

NOTHS

1 The reference to the Logical Channel Identifiers is made according 1o a‘set of coritiguous numbers from 0 (lowest) to 4 095 (highest
made pip of bits 4 through 1 of octet 1 and all bits of octet 2 of each packet (see 12.1.2). The numbering is binary-coded using bit pos
of octet 1 followed by bit positions 8 through 1 of octet 2, where bit Lof octet 2 is the low-order bit.

2 Ldgical Channel Identifier O shall not be assigned to a Virtual Call or Permanent Virtual Circuit.
3 Al
4 In
(eg.,
5 In|order to avoid frequent rearrangement of logical channels, not all logical channels within the range for Permanent Virtual Circu:
assigngd.

6 In|the absence of Permanent Virtual-Circuits, logical channel 1 is available for LIC. In the absence of Permanent Virtual Circ
incoming logical channels, logical channel 1 is available for LTC. In the absence of Permanent Virtual Circuits, one-way incoming log
two-wpy logical channels, logical channel 1 is available for LOC.

logical channel boundaries are agreed upon with the DXE for a period of time.

a DTE/DTE environment, one DTE views the range,of Logical Channel Identifiers as presented here, whereas the other DTE v|
he latter DTE views the range from LIC to HIC' as. one-way outgoing). This determination is discussed in 4.5.

7 The search algorithm of a DCE,/or a DTE playing the role of a DCE in a DTE/DTE environment, for a logical channel for a new i
be to yse the lowest numbered-logical channel in the READY state (p1) in the range of LIC to HIC and LTC to HTC.

8 Inforder to minimize/the\risk of call collision, the DTE search algorithm starts with the highest numbered logical channel in the RE
the twp-way logical channel or one-way outgoing logical channel ranges.

Figure 1 — Logical Channel Identifier Assignment

S

using the 12 bits
tions 4 through 1

ews it as a DCE
ts are necessarily

hits and one-way
cal channels, and

hcoming call will

DY state (pl) in

en[ity_e,xj,s[c in a DTE for each DTE/DTE (without an

Virtual circuit-services—are gi“e_n in-table 1

intervening packet network) interface or for each DTE/DCE
(packet network) interface. This is illustrated in figure 2.
Deciding which entity to use to reach a particular destination is
a function performed external to the protocol described here.
The protocol discussed in this International Standard pertains to
each Packet Layer entity in a DTE.

3.9 Packet types
Packet types and their use with Virtual Call and Permanent

3.10 Procedures for initialization

Initialization of the Packet Layer corresponds to initialization of
each logical channel in the Packet Layer entity. Prior to initial
data transmission on any logical channel, the initialization
procedure for the Data Link Layer shall be completed (e.g., in
terms of the OSI connection-mode Data Link Service, this is
the establishment of a Data Link connection). Then the DTE
shall initiate the restart procedure.
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Table 1 — Packet Groupings/Functions
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Service:*
Packet Group Function Packet Types vC PVC
Call Setup Establish and terminate a CALL REQUEST X
and Call Virtual Call for DTE/DXE | INCOMING CALL X
Clearing communication; may CALL ACCEPTED X
convey data for higher CALL CONNECTED X
layer entity processing CLEAR REQUEST X
CLEAR INDICATION X
CLEAR CONFIRMATION X
Data and Convey data or interrupt DATA X X
Interrupt information for higher INTERRUPT X X
layer entity processing INTERRUPT CONFIRMATION X X
Flow Control the flow of RECEIVE READY X X
Control DATA packets across a RECEIVE NOT READY X X
and DTE/DXE interface REJECT X 4
Reset RESET REQUEST X X
RESET INDICATION X X
RESET CONFIRMATION X X
Restart (Re)Initialize all RESTART REQUEST X X
communication between a .| RESTARTMINDICATION X X
DTE and a DXE RESTART CONFIRMATION X X
Diagnostic Pass error diagnostics DIAGNOSTIC X X
to a DTE
Registration Perform registration REGISTRATION REQUEST X X
procedure REGISTRATION CONFIRMATION X X

*V( = Virtual Call
PV({ = Permanent Virtual Circuit

See 3lso:

— Restart procedures (clause 4).

4 Procedures for restart

The [restart procedure (is\used to initialize or reinitialize the
Packpt Layer DTE/DXE interface. The restart procedure
simultaneously clears all the Virtual Calls and resets all the
Permanent Virtual Circuits at the DTE/DXE interface (i.e., all
the Ipgical (channels in a Packet Layer entity). At the same
time,| it ‘may also be used to determine how a DTE will
subsgquently select logical channels for Virtual Calls and how

PACKET LAYER READY (r1), DTE RESTART REQUEST

(r2), and DXE RESTART INDICATION (3

states. When

entering state rl, each Virtual Call logical cRannel is in the
READY state (pl), whereas each Permanent|Virtual Circuit
logical channel is in the FLOW CONTROL READY state (dl)

(note that these states are contained within|

LAYER READY state (r1)).

the PACKET

Table 32 specifies the actions taken by the DTE on the receipt
of packets from the DXE as applied to the restaft procedure.

4.1 Originating a restart request

ALY

it resolves Virtual Call collisions (see 4.5).
Figure 3 gives the schematic view of the restart procedure.

There are three states of a logical channel in relation to the
restart procedure. As shown in figure 31, they are the

ADTE-indicates—arestartrequest—at—any—time- by transmitting

across the DTE/DXE interface a RESTART REQUEST packet
and by starting the Restart Request Response Timer (T20).
The interface for each logical chamnel is then in the DTE
RESTART REQUEST state (12). In this state, all packets
except RESTART CONFIRMATION, RESTART INDICA-
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ESTARTS THE

INTERFACE BY SENDING DTE/DTE OPERATION
A RESTART REQUEST S ESTART RESTART
REQUEST : : INDICATION
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{ ' DTE 'B' ACKNOWLEDGES
\ . THE RESTART WITH A
S ESTART ! ! STRRT RESTART CONFIRMATION
CONFIRMATION \ ! | CONFIRMATION
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| 1
| 1
DTE A’ RESTARTS THE DTE/DCE OPERATION — DTE A’
INTERFACE BY SENDING INITIATED RESTART
A RESTART REQUEST RESTART | | [RESETORCLEAR
REQUEST ) | INDICATION
A ;: ______ : B
| | o
' : .
NETWORK| ACKNOWLEDGES ! | o
THE RESTART WITH A | ! z
RESTART CONFIRMATION | .
| |
RESTART | | RESET.OR CLEAR
CONFIRMATION : : CONFIRMATION
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[ ]
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INTERFA(E BY SENDING
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Figure 3 — Restart Schematic
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TION, REGISTRATION REQUEST (DTE/DTE environment
only), REGISTRATION CONFIRMATION, and DIAGNOSTIC
packets are ignored. Therefore, higher layer entities must be
able to cope with the various possible situations that may
occur.

The failure to receive a RESTART CONFIRMATION packet
or a RESTART INDICATION packet before expiration of T20
after transmission of a RESTART REQUEST packet is
considered an error. The restart procedure is retried up to a
maximum number of times R20. After this, the Packet Layer

ISO/IEC 8208 : 1990 (E)

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

4.3 Restart collision

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

nsed, then the DTE shall determine whether the Restarting

notififs” the appropriate entity that it has not received a
configmation of the restart procedure. Each logical channel
then femains in the DTE RESTART REQUEST state (12).

See ajso:

— RESTART REQUEST packet format (12.6.1 and
figure 22);

— Restart Request Response Timer (T20) (table 26);
— Restart Request Retransmission Count (R20) (table 27);

]

. Receiving a restart indication (4.2);

L Restart collision (4.3);

- Restart confirmation (4.4):

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

4.2 Receiving a restart indication

Upon receipt of a RESTART INDICATION packet by a DTE,
the interface for each logical channel is in the DXE RESTART
INDICATION state (r3). In this state, a DTE considers
subsdquent receipt of any packet, other than another RESTART
INDICATION, REGISTRATION  REQUEST - |(DTEIDTE
envirpnment only), REGISTRATION CONFIRMATION, and
DIAGNOSTIC packets as an error. It discards any such packet
and fransmits a RESTART REQUEST  packet with a cause
indicpting "DTE Originated" and the diagnostic "Packet Type
Invaljd For State 13."

The RESTART INDICATION (packet specifies the reason for
the re¢start. The restarting catise Code, as well as the diagnostic
code|and an indication that\a restarting procedure has taken
place} is passed to a higher-layer entity.

NOTE — In a DTEIDTE environment, the RESTART INDICATION
packef received by~a \DTE is the same as the RESTART REQUEST
packel transmitted by the other DTE.

After| processing the RESTART INDICATION packet, the DTE

transnits. & RESTART CONFIRMATION packet across the
DTEMDXE interface

Cause Field in the RESTART INDICATION\ packet indicates
"DTE Originated." If so, then the DTE'shal}] take no other
action except to transmit another RESTART RHQUEST packet
after some randomly-chosen time delay. If thi§ field does not
indicate "DTE Originated," then )the restar] procedure is
completed.

When the restarting proceduré is completed, each Virtual Call
logical channel is in\the/READY state (pl)| whereas each
Permanent Virtual Circuit logical channel is|in the FLOW
CONTROL READY state (dl).

4.4 Restartconfirmation

When a BDTE is prepared to acknowledge a resfart, it transmits
across the’DTE/DXE interface a RESTART CONFIRMATION
packet.” At this time, the restarting procedur¢ is considered
completed.

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

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

In a network environment, the RESTART CQONFIRMATION
packet received from a DCE can only be interpreted universally
as having local significance.

See also:

-~ RESTART CONFIRMATION packet format (12.6.2.
and figure 23).

4.5 Determining "DTE" or "DCE" chara

The restart procedure can be used to determ
DTE acts as a DCE or maintains its role ¢s a DTE with
respect to logical channel selection during Virtual Call
establishment and resolution of Virtual Call collsion.

the DTE shall

Cteristics

whether the

See also:

— RESTART INDICATION packet format (12.6.1 and
figure 22);

- Restarting cause (12.6.1);
— Restart collision (4.3);

— Restart confirmation (4.4);

initiate the restart procedure (i.e., transmit a RESTART
REQUEST packet). The determination is based on the
response received from the DXE, as outlined below.

a) If the DTE receives a RESTART INDICATION packet
with a restarting cause code that is not "DTE
Originated” (i.e., it came from a DCE), then the DTE
shall follow the procedures in 4.2, 4.3, and 44 as
appropriate and maintain its role as a DTE.

11
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b)

NOTE — If a
DTE/DTE envi

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

If the DTE receives a RESTART INDICATION packet
with a restarting cause code of "DTE Originated" (i.e.,
it came from another DTE) and it does have an
unconfirmed RESTART REQUEST packet outstanding

a art_collicion han ha DTE h onsida

— Originating a restart request (4.1);
— Receiving a restart indication (4.2);
— Restart collision (4.3);

— Restart confirmation (4.4);

— Restarting cause (12.6.1).

5 Procedures for Virtual Call setup and clearing

tart procedure completed (as in 4.3) but shall
take 1o other action except to transmit another
RESTART REQUEST packet after some randomly-
chosen|time delay.

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

DTE operates only in a DTE/DCE environment or a
ent where, by administration, the roles can be

predetermined anfl fixed, then the procedures discussed above are not

needed.

In thesg cases, the DTE may be initialized to act in the

appropriate manngr.

See also:

— Logical dhannel selection (figure 1);
— Virtual (all collision (5.2.5);

12

DTH A’ SENDS A CALL
REQUEST TO DTE 'B’

I

}

CALL '
REQUEST ]
|

i

[}
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t

CALL
CONNECTED

This clause describes the setup and clearing procedur

for

Virtual Calls. It applies independently to each logical .channel
assigned to Virtual Call service at a DTEI/DXE)interface.

(There are no setup and clearing procedures, for Per
Virtual Circuits.)

Figures 4 and 5 give a schematic view of/how a Virtual
set up and cleared, respectively. [This information is
shown in the state diagram of figure 32. Table 33 spa

nent

all is
also
cifies

actions taken by the DTE on the receipt of packets from the

DXE as applied to the NVirtual Call setup and clg
procedures.

5.1 Ready state

If there is no call )in existence, a logical channel use
Virtual Calls is in the READY state (p1).

5.2 Procedures for Virtual Call setup

INCOMING
CALL

DTE "B’ ACCEPTS THE CALL BY
RETURNING A CALL ACCEPTAN(

CALL
ACCEPTED

aring

d for

'E

Figure 4 — Call Setup Schematic
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DTE INITIATED CLEARING

DTE ’A’ TERMINATES THE CALL
BY SENDING A CLEAR REQUEST
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DTE A’
WITH A (

ACKNOWLEDGES THE CLEARING
'LEAR CONFIRMATION

A

CLEAR
CONFIRMATION

N A,

DTE 'B* ACKNOWLEDGES THE CLEARING

WITH A CLEAR CONFIRMATION

CLEAR
CONFIRMATION

*In a network environment, the CLEAR CONFIRMATION packet received by DTE
'A’ néed-not be a result of the CLEAR CONFIRMATION packet sent by DTE 'B’.

Figure 5 — Call Clearing Schematic
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5.2.1 Originating a Virtual Call

A DTE indicates a call request by transmitting across the
DTE/DXE interface a CALL REQUEST packet and by starting
the Call Request Response Timer (T21). The logical channel
selected by the DTE is then in the DTE CALL REQUEST state
®2).

The CALL REQUEST packet may include the called-DTE
address and the calling-DTE address. Each address is a
sequence of up to 15 dxgxts This packet may also include any
user data suppli
remote DTE.

NOTES

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

2 A DTE addreps may be a DTE network address or any other DTE
identification agrged to for a period of time between the DTE and the
DXE.

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

The failure to| receive a CALL CONNECTED packet or a
CLEAR INDICATION packet before expiration of T21 after
transmission of a CALL REQUEST packet is considered an
error. The Padket Layer clears the call with a cause indicating
"DTE Originatgd" and the diagnostic "Timer Expired for Call
Request."

See also:
— Call collision (5.2.5);
— Aborting a call request (5.4);
— Call Reguest Response Timer (T21).(table 26);
— CALL REQUEST packet format {12:2.1 and figure 11);
— Clearing procedures (5.5);
— Call setyp procedures forlusé of the D-bit (6.3);

A DTE receiv an mdlcatmn of an mcommg call upon receipt

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.

3 In a DTEIDTE environment, the INCOMING CALL packet received

- by a DTE is the same as the CALL REQUEST packet transmitted by the

other DTE.
See also:

— INCOMING CALL packet format (12.2.1 and
figure 11);

— Call collision (5.2.5);

— Accepting an incoming call (5.2.3);

— Rejecting an incoming call (5.3);

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

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

5.2.3 Accepting a Virtual\Call

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

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

The decision of whether to accept a call is made by a higher
layer entity before a CALL ACCEPTED packet mdy be
returned by the Packet Layer. Furthermore, it may provide data
to be returned to the calling DTE as part of the CALL
ACCEPTED packet. Data may be returned only if the
INCOMING CALL packet indicates the Fast Select Fgcility
without a restriction on the response. A CALL ACCEPTED
packet shall not be returned if the INCOMING CALL gacket
indicates the Fast Select Facility with a restriction op the
response.

A call may be rejected, without informing a higher layer ntity
of its receipt, for reasons local to the Packet Layeq (for
example, a format error in the INCOMING CALL packet)

See also:
— CALL ACCEPTED packet format (12.2.2( and
figure 12);

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

of an INCO Thelogical

RHe—1OgicHr

channel is then in the DXE INCOMING CALL state (p3).

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

NOTES
1 The inclusion of the calling-DTE address and the called-DTE address
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— Kejecting an mcoming call (3.3);
— Optional User Facility for Fast Select (13.16).
5.2.4 Receiving a call acceptance indication

The receipt, by the calling DTE, of a CALL CONNECTED
packet specifying the same logical channel as that specified in
the CALL REQUEST packet indicates that the call has been
accepted by the called DTE. The specified -logical channel is
then in the FLOW CONTROL READY state (d1).
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Any address information and any data received as part of the
CALL CONNECTED packet is forwarded to a higher layer
entity. In addition, optional user facility information may also
be passed to a higher layer entity.

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

See also:

— Nonacknowledgement of a call request (5.4);

(1222 and

ISO/IEC 8208 : 1990 (E)

See also:
— Clearing procedures (5.5).
5.4 Aborting a call request

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

As noted previously, timer T21 is set by a DTE when it
initiates a call request. Expiration of this timer (before receipt

figure 12);
Call setup procedures for use of the D-bit (6.3).
5.2|5 Call collision

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

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

— In a DTE/DTE environment, if the DTE acts as a°\DCE,
then it shall cancel its call request and decide)whether
to transmit a CALL ACCEPTED packet\or a CLEAR
REQUEST packet.

.3 Rejecting a call

W

The previous subclauses described theiprocedures for accepting
Virtual Call. However, for a-variety of reasons, a Virtual
Cajl might not be accepted. For example, these can include:

-

a) rejection by the network becausc the call cannot be
completed to the addressed DTE;

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

¢) rejection by the network or the called DTE because of
4 format error in the packet;

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

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.

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.”

of an _acceptance ot a Tejection for e ‘Eall request) is

See also:
— Call Request Response Timer (T21) (table 26);
— Clearing procedtres(5.5).
5.5 Procedures(for Virtual Call clearing

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

5.5.1 Originating a Virtual Call clearing

A DTE indicates clearing of a Virtual Call at any time by
transmitting across the DTE/DXE interface a CLEAR
REQUEST packet specifying the logical [channel and by
starting the Clear Request Response Timer (T23). The logical
channel is then in the DTE CLEAR REQUEST state (p6). In
this state, the only acceptable packets on the lpgical channel are
a CLEAR CONFIRMATION packet and a CLEAR
INDICATION packet. Other types of packets on the Jogical
channel are ignored. Therefore, higher layef entities must be
able to cope with the various possible sifuations that may
occur. '

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

The CLEAR REQUEST packet may contain data provided by a
higher layer entity to be sent to the remote OTE. This may be
done only 1 . R ICOMING CALL
packets had indicated the Fast Select Facility. A DTE that
aborts its own call after transmitting a CALL REQUEST packet
and before receiving a response shall not transmit data in the
CLEAR REQUEST packet.

See also:

— CLEAR REQUEST packet format (1223 and
figure 13);

15
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— Clear Request Response Timer (T23) (table 26);

- Clear Request Retransmission Count (R23) (table 27);

— Optional

User Facility for Fast Select (13.16);

— Receiving a clear indication (5.5.2);
~- Clear collision (5.5.3);
-— Clear confirmation (5.5.4).

5.5.2 Receiving an indication of Virtual Call clearing

Receipt of a
Call clearing.
CLEAR INDI
considers sub:

other than ano

Virtal

Having initiated a clearing procedure, the DTE considers the
clearing procedure completed when it receives a CLEAR
CONFIRMATION packet.

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

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

See also:

At this time, the logical channel is the DXE
ATION state (p7). In this state, a DTE
uent receipt of packets on the logical channel,
er CLEAR INDICATION packet, as an error.

It discards any [such packet and transmits a CLEAR REQUEST

packet with

diagnostic "Pag
The CLEAR I}
clearing. The

code and an
place, is pas

cause indicating "DTE Originated” and the
ket Type Invalid For State p7."

NDICATION packet specifies the reason for the
clearing cause code, as well as the diagnostic

indication that a clearing procedure has taken

d 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.

NOTE — In
packet received

DTE/DTE environment, the CLEAR INDICATION
a DTE is the same as the CLEAR REQUEST packet

transmitted by the other DTE.
After processirlg the CLEAR INDICATION packet, the DTE

transmits a
DTE/DXE int

See also

— CLEAR

figure 1B);

LEAR CONFIRMATION packet across the
face.

INDICATION packet format (12.2.3 and

— Clearing cause (12.2.3);

— Clear cd
— Clear cg

— Timers
INDICA

llision (5.5.3);
nfirmation (5.5.4);

to consider when receiving a CLEAR
TION packet (table 28),

5.5.3 Clear collision

Clear collisionl

occurs when( a_'DTE transmits a CLEAR

REQUEST pac|

et (as described in 5.5.1) and then receives a

— CLEAR CONFIRMATION packet format (12:2/4 and
figure 14).

6 Procedures for data and interrupt)transfer

The data and interrupt transfer procedures, described in this
clause apply independently to each logical-channel assigned for
Virtnal Calls or Permanent Virmal\ Circuits existing 4t the
DTE/DXE interface.

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

See also:
—DATA packet format (12.3.1 and figure 15);
— INTERRUPT packet format (12.3.2 and figure 16);
— Complete packet sequences (6.5).

6.1 States for data and interrupt transfer

For purposes of data and interrupt transfer, a logical cHannel
must be in the FLOW CONTROL READY state (d1)). A
Virtual Call logical channel is in state dl after completipn of
call setup and prior to a clearing, reset, or restart procddure.
A Permanent Virtual Circuit logical channel is continuafly in
state dl except during a reset or restart procedure.

While in state d1, DATA, interrupt, flow control, reseff and
REJECT (if subscribed to) packets may be transmitted dcross
the DTE/DXE interface. While in a state other than di, the
above-mentioned packets may be discarded. Therefore, Higher
layer entities must be able to cope with the various possible
situations that may occur.

CLEAR INDIQATION packet (as described in 5.5.2) for the
same logical channel.. In this case, a DTE does not transmit
nor expect to receive 4 CLEAR CONFIRMATION packet and
considers that thelclearing is completed.

See also:

— Restart procedures (clause 4);

When the clearing procedure is completed, the logical channel — Call setup procedures (5.2);

is in the READY state (p1).
5.5.4 Clear confirmation

— Clearing procedures (5.5);
— Flow control procedures (7.1);

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

— Reset procedures (clause 8);
— Nonreceipt of window-rotation information (11.2);

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

6.2 Maximum User Data Field length of DATA
packets

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

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

From the combination of the standard default and the list of

ISO/IEC 8208 : 1990 (E)

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

With this procedure, bit 7 in the General Format Identifier set
to 1 in the CALL ACCEPTED and CALL CONNECTED
packets indicates the D-bit procedure in 7.14 applies for the
Virtual Call. If bit 7 in the General Format Identifier is set to
0 in the CALL ACCEPTED and CALL CONNECTED packets,

nonsfandard defaults, if any, a maximum User Data Field
length shall be selected for each direction of data transmission.
For Virtual Calls, this choice applies in common to all logical
channels at the DTE/DXE interface. For Permanent Virtual
Cir:{izs, this choice is made separately for each logical
chanpel. These selections are agreed to for a period of time
with the DXE. In addition, negotiation of the maximum User
Data| Field length on a per Virtual Call basis is allowed if the
Flow| Control Parameter Negotiation Facility has been
subsdribed to.

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

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

See glso:

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

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

- Receipt of erroneous DATA packets (11:3);
6.3 [Delivery Confirmation bit

The jetting of the Delivery Confirmation bit (D-bit) is used to
indichte whether the DTE wishes. to Jreceive an end-to-end
ackngwiedgement of delivery for'data it is transmitting. To
indicpte data for which an_énd-fo-end acknowledgement is
desirgd, the DTE sets the Dobit to 1. Acknowledgement is
giver] by means of the packet receive sequence number P(R).
When the D-bit is set-t0.0, a subsequently-received P(R) has no
significance with respéct to acknowledgement.

NOTES

1 Th¢ use of.the.D-bit procedure does not obviate the need for a higher
layer protocol {agreed upon between the communicating DTEs. Such a
protodolmay be used with or without the D-bit procedure to recover

then the DTEs shalM.w-nb&D-bu-m-ﬂ-&a-alLQ]:lTA packets.
If the DTE is unwilling to use the D-bit procedpre and receives
a DATA packet with the D-bit set to 1\.then it shall reset the

logical channel with a cause indicating “DTE Driginated” and
the diagnostic "D-bit Procedure Not-Supported.'|

See also:
— Packet receive sequence number P(R) (71.3);

— Delivery confirmation (7.1.4);
~ Procedures’for Virtual Call setup (5.2);

— Reset procedures (clause 8).

6.4 More Data mark

If a DTE or DXE wishes to indicate a sequenge 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
partially full DATA packet carrying the D-bit et to 0. When
the M-bit is set to 1 in a full DATA packet or i a partially full
DATA packet also carrying the D-bit set to 1, [it indicates that
more data is to follow. Recombination of a DATA packet with
the following DATA packet may only be perfotmed within the
network when the M-bit is set to 1 in a full DATA packet which
also has the D-bit set to 0.

A sequence of DATA packets with every M-bif set to 1 except
for the last packet will be delivered as a sequence of DATA
packets with the M-bit set to 1 except for the 1ast packet when
the original packets having the M-bit set to 1| are either full
(irrespective of the setting of the D-bit) or pprtially full but
have the D-bit set to 1. Within the scope of this International
Standard, such sequences are used to delimit lpgical messages
transmitted between higher layer entities. - Such sequences are
known as M-bit sequences. Figure 6 illustrateq, for an M-bit
sequence, the relationship between the D-bit settings, the M-bit
settings, and whether the User Data Fields of |DATA packets
are full.

T

from varieus-error-situations:

2 The seiting of the D-bit is determined from instructions received from
a higher layer entity.

The following is an optional mechanism that DTEs can use
during Virtual Call establishment to negotiate whether to use
the D-bit during the FLOW CONTROL READY state (dl).

If the calling DTE is willing to use the D-bit procedure, then it
should set bit 7 in the General Format ldentifier of the CALL
REQUEST packet to 1; otherwise, it should set this bit to 0. If

as shown in table 2. Table 2 also illustrates the network's
treatment of the M- and D-bits for a Virtual Call or Permanent
Virtual Circuit. A DTE shall not transmit a partially full
DATA packet with the M-bit set to 1 and the D-bit set to 0.
Upon receipt of such a packet, the DTE shall reset the logical
channel with a cause indicating "DTE Originated” and the
diagnostic "Invalid Partially Full DATA Packet."

See also:

17
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X.25 M-bit Sequence

e, U
Complete Complete Complete
Packet Packet b Packet
Sequence #1 Sequence #2 Sequence #N
Complete Packet Sequence
e ™
Ve ~
Category Category Category
b A’ ’ A’ ’B 3
DATA DATA eoe DATA
Packet Packet Packet

A Complete [Packet Sequence contains zero or more Category "A’ DATA packets.plus one Category ‘B’ DATA packet

User Data
D-bit | M-bit Field Remarks

0 1 Full Category A’ DATA packet
1 1 <Full Category "B’ DATA packet
1 1 Full that marks the end of a CPS

but not the end of an MBS
0 0 <Full Category "B’ DATA packet
0 0 Full that simultaneously marks
0 1* <Full the end of a CPS and an
1 0 <Full MBS
1 0 Full

*A network| will change this"M-bit to O; therefore, a DTE shall never originate this Category 'B’ packet. If 4 DTE
receives thi§ type of packet, then it shall reset the logical channel with a cause indicating "DTE Originated” apd 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

18
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Table 2 — Definition of Two Categories of Data Packets and Network Treatment
of the M and D Bits

—t Fragmentation and reassembly of messages (6.7);

—t Reset procedures (clause 8).
6.5 Complete packet sequence

A compplete packet sequence-is defined as being composed of a
singld category B packet and all contiguous preceding category
A pagkets (if any). Category A DATA packets have the exact
maxithum User Data Field length with the M-bit set to 1 and
the I}-bit set_to 0! All other DATA packets are category B
packets. Figure 6 illustrates, for a complete packet sequence,
the rqlationship between the D-bit settings, the M-bit settings,
and whether the User Data Fields of DATA packets are full.

DATA Packet

DATA Packet Sent To

Received From Combining with Destination DTE
Source DTE Subsequent Packet(s) (see Note 1)
is Performed by the

Category M D | Full || Network when Possible M D
B Qorl | O No No 0 0

(see Note 2)
B 0 1 No No 0 1
B 1 1 No No 1 1
B 0 0 | Yes No 0 0
B 0 1 | Yes No 0 1
A 1 0 | Yes Yes (see Note 3) 1 0
B 1 1 Yes No 1 1

NOTES

1 Refers to the delivered DATA packet whose last bit of user data corresponds to the last bit of
user data, if any, that was present in the DATA packet.sent by the source DTE.

2 The originating network will force the M-bit-160.

3 If the DATA packet sent by the source DTE is combined with other packets, up to and
including a category B packet, the Mbit-and D-bit settings in the DATA packet received by the
destination DTE will be accordinig-to that given in the two right-hand columns for the last
DATA packet sent by the source, DTE that was part of the combination.

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 cpmplete packet
sequence where each packet, except the last on¢, has the exact
maximum User Data Field length, the M-bit sqt to 1, and the
D-bit set to 0. The User Data Ficld of the last packet of the
sequence may have less than the maximum learlth 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 DATIA packets are
delivered to the receiving DTE exactly as they have been

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

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 0 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 packet sequence transmitted by the
source DTE has a User Data Field less than thé maximum
length, the M-bit set to 1 and the D-bit set to 0 (which a DTE
is not permitted to send within the scope of this International
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Standard), then the last packet of the complete packet sequence
delivered by the network to the receiving DTE will have the
M-bit set to 0.

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

See also:
— D-bit (653

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 acknowledgement is
requested for the message. If such acknowledgement is
requested, then the D-bit is set to 1 in the last DATA packet of
the message.

NOTE — It is permissible to fragment a message in such a way that

resulic in a DATA packet containing a User Data Field of zero length.

— M-bit sequences (6.4 and figure 6).
6.6 Qualifier] bit

In some cases, [an indicator may be needed with the User Data
Field of DATA packets to distinguish between two types. of
information cafried in the field. It may be necessary to
differentiate, fpr example, between user data and control
information. example of such a case is contained in CCITT
Recommendatign X.29. If such a mechanism is needed, an
indicator called|the Qualifier bit (Q-bit) may be used.

The use of the¢ Q-bit is optional. If this mechanism is not
needed, then the Q-bit is always set to 0. If the Q-bit
mechanism is ysed, then the transmitting DTE shall set the Q-
bit in all DATA packets of a complete packet sequence to the
same value, ejther 0 or 1. The setting of the Q-bit in a
complete packet sequence is determined from instructions
received from h higher layer entity. Likewise, the setting the
Q-bit for each ¢omplete packet sequence received is passed to a
higher layer entity.

A complete pagket sequence, which is transmitted with the Q-
bit set to the sxt'ne value in all DATA packets, is delivered as a
complete packet sequence with the Q-bit set in all DATA
packets to the yalue assigned by the transmitting DTE.

If the Q-bit is
DATA packets
Q-bit in any

not set by the DTE to the same value in all the
bf a complete packet sequence, the value of the
of the DATA packets or the corresponding

complete packet sequence transferred to the distant DTE is not

guaranteed by

bit is not set

the network. Moreover, some networks may

the same value in-all DATA packets in a

reset ithe Virtu}z Call or Permanent Virtual Circuit. 1If the Q-

complete pack
logical channel
the diagnostic "

DATA packets
Q-bit settings.

t sequence, the receiving DTE shall reset the
with a cause indicating "DTE Originated" and
Inconsistent-Q+bit Settings.”

are numibered consecutively regardless of their

See also:

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

See also:

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

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

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

Figure 7 gives a schematic view of the interrupt procedure

The interrupt procedure can apply only in the FLOW
CONTROL READY state (d1). Therefore, the intgrrupt
procedure is abandoned as a result of a clearing (Virtual |Calls
only), reset, or restart procedure. Within state dl, therp are
four states (two.for each direction of interrupt transmigsion)
that apply to the interrupt procedure. They are the |DTE
INTERRUPT READY (il), DTE INTERRUPT SENT| (i2),
DXE INTERRUPT READY (j1), and DXE INTERRUPT
SENT (j2) states, as shown in figure 34. Table 35 speciﬁtfs the

— Complete packet sequences (6.5 and figure 6);

— Numbering of packets (7.1.1);

— Reset pr
6.7 Fragmen

ocedures (clause 8).

tation and reassembly of messages

The Packet Layer provides the service of transmitting messages
(also referred to as M-bit sequences) between peer higher layer
entities. In a source DTE, the Packet Layer fragments (i.e.,
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action taken by the DTE on the feceipt of interrupt packets
from the DXE as applied to the interrupt procedure.

The interrupt procedure has no effect on the data transfer
procedures and the flow control procedures applying to the
DATA packets on the Virtual Call or Permanent Virtual
Circuit. For a given Virtual Call or Permanent Virtual Circuit,
an INTERRUPT packet is delivered at or before the point in
the stream of DATA packets at which the interrupt was
generated. It must be processed as soon as it is received.
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An INTERRUPT packet may contain up to 32 octets of user
data. | If the User Data Field in an INTERRUPT packet exceeds
32 ogtets or if it is nonoctet aligned, then the receiving DTE
shall finvoke 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
packdt specifying the logical channel and the Interrupt User
Data freceived from a higher layer entity and starts the Interrupt
Respgnse Timer (T26). At this time, the logical channel is in
the OTE INTERRUPT SENT state (i2). In this state, the DTE
canngt transmit a further INTERRUPT packet until the
outstgnding INTERRUPT packet™ is” confirmed with an
INTERRUPT CONFIRMATION-pacKet.

The [failure to receive an“INTERRUPT CONFIRMATION
packgt before expiration-of T26 after transmission of an
INTHRRUPT packet is\considered an error. In this case, the
DTE [resets the logical channel with the cause indicating "DTE
Originated" and the 'diagnostic "Timer Expired for Interrupt.”

See also:

INTERRUPT packet format (12.3.2 and figure 16);

Figure 7 — Interrupt Transfer Schematic

6.8.2“Receiving an interrupt

Prior to receiving an interrupt, the logical ch
DXE INTERRUPT READY state (j1). When

| |
! ]
INTERRUPT ! : INTERRUPT
A \: ______ : B
]
h i
| 1
i |
I |
| t
! i DTE *B’ ACKNOWLEDGES THE INTERRUPT
| | WITH AN INTERRUPT CONFIRMATION
INTERRUPT I| : INTERRUPT
CONFIRMATION | : CONFIRMATION
i

annel is in the
h DTE receives

an INTERRUPT packet from the DXE, the logiclal channel is in

the DXE INTERRUPT SENT state (j2). In this
a subsequent INTERRUPT packet before confis
INTERRUPT packet is considered an error. I
DTE resets the logical channel with a cause if
Originated" and the diagnostic "Unauthorized Inf

The Packet Layer passes an indication of the i
Interrupt User Data to a higher layer entity.

See also:
—— Reset procedures (clause 8);

— Interrupt confirmation (6.8.3);

state, receipt of
ming the prior
0 this case, the
dicating "DTE
errupt.”

terrupt and the

— Timers to consider when receiving an INTERRUPT

packet (table 28).

6.8.3 Interrupt confirmation

A DTE confirms receipt of an INTERRUPT pa
possible by transmitting across the DTE/DX
INTERRUPT CONFIRMATION packet. At

logi

—~ Interrupt Response Timer (T26) (table 26);
— Reset procedures (clause 8);

— Interrupt confirmation (6.8.3).

ket as soon as
interface an
this time, the
DY 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).
At this time, the DTE may transmit a subsequent INTERRUPT
packet across the DTE/DXE interface.
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See also:
— INTERRUPT CONFIRMATION packet format (12.3.3
and figure 17).

6.9 Transit delay of DATA packets
Transit delay is an inherent characteristic of a Virtual Call or

Permanent Virtual Circuit, common to the two directions of
transmission. Transit delay is the DATA packet transfer delay

expressed in terms of a mean value.

Selection of
indication to
the transit de

by the meany

Facility.

See also:

transit delay on a per Virtual Call basis and

7.1.1 Numbering of packets

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

The sequence numbering of DATA packets is performed
modulo 8. The packet sequence numbers cycle through the
entire range from O through 7. The Extended Packet Sequence
Numbering Facility may be provided at the DTE/DXE
interface. If the Extended Packet Sequence Numbering Facility
is selected, the sequence numbering of DATA packets is

both the calling and called DTEs of the value of
lay applying to a given Virtual Call may be made
of the Transit Delay Selection And Indication

— Optional User Facility for Transit Delay Selection And
in

Indica

7 Procedy
The procedu

described in
channel used

The flow cg

CONTROL

ion (13.27).

res for flow control

res covering flow control of DATA packets
this clause apply independently to each logical
for a Virtual Call or Permanent Virtual Circuit.

ntrol procedure can apply only in the FLOW
EADY state (d1). Therefore, the flow control

procedure is pbandoned as a result of a clearing (Virtual Calls

only), rteset,

r restart procedure. Within state di, there are

four states (tyo for each direction of flow control) that apply to

the flow conftrol procedure.

READY (f1
RECEIVE R

taken by the

They are the DXE RECEIVE
, DXE RECEIVE NOT READY (f2), DTE
EADY (g1), and DTE RECEIVE NOT READY

DTE on the receipt of flow control, DATA, and

(g2) states, a] shown in figure 35. Table 36 specifies the action

REJECT (if
the flow contj

ubscribed to) packets from the DXE as applied-to
rol procedure.

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

7.1 Flow ¢

On a Virtu
also allows
can transmit

Call or Permanent Virtual Circuit, flow control
DTE to limit the rate at which the remote DTE
ATA packets. This is achieved by the receiving

performed modulo 128 and the packet sequence numbers cycle
through the entire range from 0 through 127. The modujo, 8 or
128, is the same for both directions of data transmission and is
common to all logical channels in a Packet Layer ‘entity.

Only DATA packets contain this sequenge-number,
called the packet send sequence number®(S).

The first DATA packet to be trarfsmitted across the DTE/DXE
interface for a given direction ‘of ‘data transmission, when the
logical channel has just.'entered the FLOW CONTROL
READY state (d1), has 2. P(§) equal to 0. Subsequent|DATA
packets are numbered consecutively.

See also:

— Optiond) ‘User Facility for Extended Packet Sg¢quence
Nunibering (13.2).

7.1.2 Window description

At the DTE/DXE interface of a logical channel us
Virtual Call or Permanent Virtual Circuit and for each

When a Virtual Call or Permanent Virtual Circuit
entered the FLOW CONTROL READY state (d1), the
related to each direction of data transmission has 4 lower
window edge equal to 0. The "upper window edge” is the P(S)
of the last of the W packets authorized to cross the interface.

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

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

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

Erom—the combination—of the standard default and thel list of

DTE controlling the rate at which it accepts packels across the
DTE/DXE interface. In a DTE/DCE environment, it should be
noted that there is a network-dependent limit on the number of
DATA packets which may be in the network on the Virtual Call
or Permanent Virtual Circuit.

See also:

— Timers to consider when receiving a DATA packet
(table 28).
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nonstandard defaults, if any, a window size shall be selected for
each direction of data transmission. For Virtual Calls, this
choice applies in common to all logical channels at the
DTEIDXE interface. For Permanent Virtual Circuits, this
choice is made separately for each logical channel. These
selections are agreed to for a period of time with the DXE. In
addition, negotiation of the window size on a per Virtual Call
basis is allowed if the Flow Control Parameter Negotiation
Facility has been subscribed to.
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A: LET ME SEND AS MANY SEQUENTIALLY NUMBERED DATA PACKETS AST'M
PERMITTED TO BY W - THAT’S PACKETS 0 AND 1

A
V77,777,
4 DATA PA_CKET§ DATA PACKETS
% FROM A TO B
P)= UPPER | [ PE)=T] [ PR |
P85/ WINDOW B
2277 2. // EDGE
PO)=1 LOWER
PORE0] | WINDOW
EDGE
B: A, HERE’S SOME DATA FOR YOU. BY THE WAY, I HAVE RECEIVED ALL
DATA PACKETS UP THROUGH 0 SO THE NEXT PACKET I'M EXPECTING TO
RECEIVE FROM YOU IS PACKET 1
A .
HATK PACKELS,
=
Y)= UPPER
BES WINDOW | B
A0 o DATA PACKET
EROM B TO A
BS)=T
LOWER
WINDOW
EDGE

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
SO THAT PACKET 1 IS AT THE LOWER EDGE AND PACKET 2 IS AT THE
UPPER EDGE. NOW 1 CAN SEND PACKET 2

A
L BATK PACKET
% = / UPPER
= WINDOW
777 FZZ. / EDGE [PS)=2] I PS)=1 |
LOWER B
P)=1 WINDOW
EDGE
>
///I/ (/ )— /V

Figure 8 — Flow Control Schematic
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See also:

— Optional User Facility for Nonstandard Default Window
Sizes (13.10);
— Optional User Facility for Flow Control. Parameter
Negotiation (13.12).
7.1.3 Flow control principles

When the sequence number P(S) of the next DATA packet to
be transmitted by a DTE or DXE is within the window, the
DTE or DXE is authonzed to transmit this DATA packet
When the P(Sp-e a ok m

— RECEIVE READY packet (7.1.5);

— RECEIVE NOT READY packet (7.1.6);

— Reset procedures (clause 8);

— Receipt of erroneous DATA packets (11.3);

— Optional User Facility for Packet Retransmission (13.4);

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

7.1.4 Delivery confirmation

outside of the wmdow, the DTE or DXE shall not transmit a
DATA packet|across the DTE/DXE interface.

When the seqyience number P(S) of the DATA packet received
by a DTE of DXE is next in sequence and is within the
window, the [DTE or DXE will accept this DATA packet.
Receipt of a [DATA packet containing a P(S) that is out of
sequence (i.e) there is a duplicate or a gap in the P(S)
numbering), optside the window, or not equal to 0 for the first
DATA packey after entering the FLOW CONTROL READY
state (d1) is gonsidered by the DTE or DXE as a procedure
eror. In a PTEIDCE environment, a DCE will reset the
logical chandel with a cause indicating "Local Procedure
Error." A DFE will reset the logical channel with a cause
indicating "DTE Originated.” In either case, the diagnostic will
be "Invalid P()."

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

A number (mpdulo 8, or 128 when extended), referred to as a
e sequence number P(R), conveys across the
inferface information from the receiver for the

interface,

The packet
DATA, REC

eceive sequence number, P(R),is conveyed in
READY (RR), RECEIVE NOT READY
JECT (if subscribed to)-packets.

The value of 2 received P(R) should be greater than or equal to
the last P(R) teceived by a DTE or DXE and less than or equal
to the P(S) of] the next DATA packet to be transmitted by that
DTE or DXEl If this is-not the case, the DTE or DXE will
consider the receipt of this/P(R) as a procedure error and will
reset the logital channel. A DCE will indicate the cause as
"Local Procequre Error.” A DTE will indicate the cause as
"DTE Originpted,)’ In either case, the diagnostic will be

When the D-bit is set to 0 in a DATA packet having P(§) = p,
the significance of the returned P(R) corresponding-to that
DATA packet (i.e., P(R)2p+1) is a local updating jof the
window across the Packet Layer interface.~In ‘a DTE/DCE
environment, the returned P(R) does not signify that a P(R) has
been received from the remote DTE.|s Furthermorg, the
achievable throughput is not constrained by the DTE-tp-DTE
round-trip delay across the network(s):

When the D-bit is set to 1 in@DATA packet having P($) = p,
the significance of the rétumed P(R) corresponding fo that
DATA packet (ie., P(R) 2'p + 1) is an indication that p P(R)
has been received from _the remote DTE for all data bits|in the
DATA packet in which the D-bit had originally been set [o 1.

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

To achieve a greater degree of reliability, DTEs may yse the
D-bit procedure to signify receipt of data by a higher layer
entity. Such use requires prior agreement between the two
DTEs. When using this procedure, the sending Packet| Layer
sets the D-bit of the last DATA packet in an M-bit sequé¢nce to
1 if end-to-end receipt confirmation by a higher layer entity is
desired. On receiving the last DATA packet of anIlM-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 acknowledgement
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 anl M-bit
sequence.) When this acknowledgement is received, the [Packet
Layer shall return this P(R) -as soon as possible (e.g., yithout
waiting for further DATA packets) to avoid the possibility of
deadlocks. A DATA, RR, RNR, or REJECT (if subscribed to)
packet may be used to convey the P(R) (see note 2 to(7.1.6).
Likewise, in a network environment, the DCE is required to
send a P(R) to the DTE as soon as possible after the P(R) is

received from the remote DTE

“Invalid P(R)."”

The P(R) returned in any of the above-mentioned packets is
less than or equal to the P(S) (modulo 8, or 128 when
extended) of the next DATA packet expected. It implies that
the DTE or DXE transmitting the P(R) has accepted at least all
DATA packets up to and including the packet numbered P(R)
-1.

See also:
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NOTES

1 When a P(R) for a DATA packet with the D-bit set to 1 is
outstanding, local updating of the window at the DTEIDCE interface
will be deferred for subsequent DATA packets with the D-bit set to 0.
Some networks may also defer updating the window for previous DATA
packets (within the window) with the D-bit set to 0 until the
corresponding P(R) for the packet with the outstanding D-bit set to 1 is
transmitted to the DTE.
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2 In a DTEIDCE environment, P(R) values corresponding to the data
contained in DATA packets with the D-bit set to 1 need not be the same
at the DTEIDCE interfaces at each end of a Virtual Call or Permanent
Virtual Circuit.

3 If the DTE has sent DATA packets with the D-bit set to 0, then the
DTE should not wait for local updating of the window before initiating
a resetting or clearing procedure.

See also:

— D-bit (6.3);

ISO/IEC 8208 : 1990 (E)

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

The optimal conditions for measurement include the following:

— M-bit sequence (6.4);

—1 Reset procedures (clause 8);

—1 Clearing procedures (5.5).

7.1.5| RECEIVE READY (RR) packets

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

NOTE - The transmission of an RR packet with a particular P(R)
value |is not to be taken as a demand for retransmission of DATA
packets which have already been transmitted.

See dlso:

— RECEIVE READY packet format (12.4.1 and figure
18).

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
additfonal DATA packets for a given Virtual Call or Permanent
Virtupl Circuit. A DTE or DXE receiving an RNR'-packet
stops| transmitting DATA packets on the indicated logical
chantjel, but updates the window using the P(R).value of the
RNR| packet if the P(R) is valid. The ‘receive-not-ready
situatfon indicated by the transmission of an RNR packet is
clear;:d by the transmission in the~ 'same direction of a
RECEIVE READY or a REJECT (if 'subscribed to) packet, or

by the initiation of a reset procedure:

NOTES

1 transmission 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 RNR packet may be used to convey across the DTE/DXE
interface the R(R) value corresponding to a DATA packet which had the
D-bit [set 10, I' in the case that additional DATA packets cannot be
acceptied:

a) the access line characteristics of the(lod¢al and remote
interfaces do not constrain the throughput ¢lass;

NOTE 1 — In particular, because of the ovdrhead due to the
frame and packet headers, ( whén the throughput class
corresponding to the user~class of service |(i.e., access-line
transmission rate) of the DTE is applicable to fa Virtual Call or
Permanent Virtual Circuit, 2 steady state throughput equal to that
throughput class can‘néyeér be reached.

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

c) the traffic) characteristics of other logical channels at the
local/ and remote interfaces do not | constrain the
throughput;

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

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

f) the D bit is not set to 1.

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 Virtgal Circuit and,
thus, the throughput class can be interpreted by fthe DTE as the
number of full DATA packets/second at the DTE/DXE
interface.

In the absence of the Default Throughput Claspes Assignment

Facility, the default throughput classes for bo
data transmission correspond to the user class

the access-line transmission rate) of the DTE bu
the maximum throughput class supported by
addition, negotiation of the throughput classes d
Call basis is allowed if the Throughput Clg
Facility has been subscribed to.

NOTE 2 - The sum of throughput classes of all
Permanent Virtual Circuits supported at a DTE/DXE

directions of
bf service (i.e.,
do not exceed
the DXE. In
n a per Virtual
ss Negotiation

Virtual Calls and
interface may be

greater than the access-line transmission rate.

See also:

— RECEIVE NOT READY packet format (12.4.2 and
figure 19);

— RECEIVE READY packet (7.1.5);

— Reset procedures (clause 8).

7.2 Throughput characteristics and throughput
classes

See also:
— D-bit (6.3 and 7.1.4);

~— Procedures for flow control (clause 7);

— Optional User Facility for Default Throughput Classes

Assignment (13.11);

— Optional User Facility for Throughput Class Negotiation

(13.13).
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8 Procedures for reset

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

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

a) With respect to DATA packets:

— Flow control window (7.1.2);

— Timer parameters (table 26);

— Retransmission parameters (table 27).
8.1 Originating a reset request

A DTE indicates a reset request at any time by transmitting
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 state (d2). In this state, the DTE discards

— those| that have been transmitted are removed from
the window,

- those|that have not been transmitted but are contained
in an|M-bit sequence for which some DATA packets
were fransmitted are flushed from the queue of DATA
packdts awaiting transmission, and

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

b) ‘The lowe

c) Any receive-not-ready condition that had existed prior to

d) Any outstanding INTERRUPT packet remains

e) All timef and retransmission parameters relating to data

(these in¢lude T24, T25, T26, T27, R25, and R27).

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

Figure 9 gives p schematic view of the reset procedure.

The reset procg¢dure can apply only in‘the DATA TRANSFER
state (p4). In gny other state, the réset procedure is abandoned.
For example, when a clearing (Virtual Calls only) or restarting
procedure is | initiated, RESET REQUEST and RESET
INDICATION [packets are~left unconfirmed. There are three
states within p4 that apply,t0 the reset procedure. They are the
FLOW CONTROL, READY (d1), DTE RESET REQUEST
(d2), and DXE| RESET INDICATION (d3) states as shown i n
figure 33. A

DATA, INTERRUPT, INTERRUPT CONFIRMATION,
RECEIVE READY, RECEIVE NOT READY, and)REJECT
packets for the logical channel. Therefore, higher layer eptities
must be able to cope with the various possible situationf that
may occur.

The failure to receive a RESET CONFIRMATION packet
before the expiration of T22 after, transmission of a RESET
REQUEST packet is considered anderror. The reset progedure
is retried up to a maximum number of times R22. After this,
for a Virtual Call logical channel, the Packet Layer cleals the
call with a cause indicating "DTE Originated" and the
diagnostic "Timer Expired Or Retransmission Count Surpassed
For Reset Request."For a Permanent Virtual Circuit lpgical
channel, the Packet' Layer notifies the appropriate entity; the
logical channel“then remains in the DTE RESET REQUEST
state (d2).

See also;
—RESET REQUEST packet format (12.5.1 and figurg 20);
— Reset Request Response Timer (T22) (table 26);
— Reset Request Retransmission Count (R22) (table 27);
— Clearing procedures (5.5);
— Receiving a reset indication (8.2);
— Reset collision (8.3);
—- Reset confirmation (8.4).

8.2 Receiving a reset indication

Upon receiving a RESET INDICATION packet, the indjcated
logical channel is in the DXE RESET INDICATION state| (d3).
In this state, a DTE considers subsequent receipt of any DIATA,
INTERRUPT, INTERRUPT CONFIRMATION, RECEIVE
READY, RECEIVE NOT READY, or REJECT packets [as an
error. It discards any such packet and transmits a RESET
REQUEST packet with a cause indicating "DTE Origiyat

and the diagnostic "Packet Type Invalid For State d3."

The RESET INDICATION packet specifies the reason for the

enters state p4. A Permanent Vtrtual Circuit logtcal channeI is
continuously in state dl 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 also:
— M-bit sequences (6.4 and figure 10);
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resetting. The resetting cause code, as well as the diagnostic
code and an indication that a resetting procedure has taken
place, is passed to a higher layer entity.

NOTE — In a DTEIDTE 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/IDCE environment, if a momentary failure occurs
within the network, then a RESET INDICATION packet with
the cause "Network Congestion" will be received from the
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DTE’
WITH

DTE INITIATED RESET

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

A’ ACKNOWLEDGES THE RESET

RESET
CONFIRMATION

1 |
RESET ! ! RESET
REQUEST : : INDICATION
A | $
| !
! |
! |
! I
! |
! |
| \ DTE "B~ ACKNOWLEDGEY THE RESET
i i WITH A RESET CONFIRMATION
RESET : : RESET
CONFIRMATION : : CONFIRMATION
A . * e
] l
] !
1 1
1 1
| I
I I
NETWORK INITIATED RESET
RESET RESET
INDICATION INDICATION
A

DTE 'B* ACKNOWLEDGES THH RESET
WITH A RESET CONFIRMATION

RESET
CONFIRMATION

*In a network environment, the RESET CONFIRMATION packet received by DTE
’A’ need-not be a result of the RESET CONFIRMATION packet sent by DTE "B’.

Figure 9 — Reset Schematic
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DCE. If the network has a temporary inability to handle data
traffic, then a RESET INDICATION packet with the cause
"Network Out Of Order" will be received from the DCE. In
this case, when the network can handle data traffic again, a
Permanent Virtual Circuit will be reset with the cause
"Network Operational."

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

See also:

interface or be discarded by the network.

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

When a DTE initiates a clear (Virtual Calls only), reset, or
restart procedure on its local interface, all DATA and
INTERRUPT packets which were generated by the remote DTE
(or the network) before the corresponding indication is

— RESET
20;

— Resetting cause (12.5.1);

ICATION packet format (12.5.1 and figure

— Reset cdllision- (8.3);
— Reset canfirmation (8.4);

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

8.3 Reset collision

Reset collisior] occurs when a DTE transmits a RESET
REQUEST padket (as described in 8.1) and then receives a
RESET INDICATION packet (as described in 8.2) for the same
logical channel In this case, a DTE does not transmit nor
expect to recgive a RESET CONFIRMATION packet and
considers that the resetting is completed.

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

8.4 Reset confirmation

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

Having initiatel a resetting procedure, the DTE considers the
resetting procddure completed when it receives.*a RESET
CONFIRMATIDN packet.

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

In a network epvironment, the RESET’CONFIRMATION packet
received from]a DCE can only. be interpreted universally as
having local gignificance. ‘However, within some networks,
reset confirmation may hdve end-to-end significance.

See also:
— RESET | CONFIRMATION packet format (12.5.2 and

1 ¢ the
initiating DTE before DCE confirmation of the initial)|clear
(Virtual Calls only), reset, or restart request, or be discarded by
the network.

packets are transferred with the D-bit set\td 1, the maximum n
DATA packets which may be discarded in one direction of transni
is not larger than the window size.of the direction of transmission,|

10 Effects of Layers-1 and 2 on the Packet
Layer

Changes of operational states of Layers 1 and/or 2 of the
DTE/DXE interface do not implicitly change the state of any
logical chanriel in a Packet Layer entity. Such changes, when
they occur, “are explicitly indicated at the Packet Layer by the
use of(restart, clear (Virtual Calls only), or reset procedures, as
appropriate.
An out-of-order condition on Layers 1 andfor 2 is defined as a
condition in which:
a) frames cannot be transmitted or cannot be received gcross
the DTE/DXE interface because of abnormal condjtions
caused, for instance, by a line fault between the DTE and
DXE; or

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

NOTE — Short Layer 1 outages (e.g., momentary loss of carrigr) are
not considered an out-of-order condition and the Data Link Layer and
Packet Layer are not informed.
When the multilink procedure is used, an out-of-order conglition
is considered as having occurred when it is present at the|same
time for every single link procedure of the DTE/DXE interface,
when the multilink resetting procedure is performed, or|upon
loss of multilink frame(s).

In terms of the OSI connection-mode Data Link Servide, an

out-of-order condition is considered to have occurred when the

figure 21)

9 Effects of clear, reset, and restart procedures
on the transfer of packets

This clause pertains to a network environment.

All DATA and INTERRUPT packets generated by a DTE (or
the network) before initiation by the DTE or the DCE of a
clear (Virtual Calls only), reset, or restart procedure at the local
interface will either be delivered to the remote DTE before the
DCE transmits the corresponding indication on the remote
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Data Link connection is released.

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

‘ ‘ have been reset.

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

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

for each existing Virtual Call, a CLEAR INDICATION
packet with the cause "Out Of Order."

During the out-of-order condition, the DCE will:

a)

b)

for any incoming Virtual Call, clear the call with the
cause "Out Of Order,"

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

ISO/IEC 8208 : 1990 (E)

not less than or equal to the next value of P(S) to be
transmitted across the DTE/DXE interface, and

— receipt of a DATA packet whose value of P(S) is
outside the window or is inside the window but out of

sequence; and

¢) transmission errors —— errors resulting from the loss or
delay of packets; examples of transmission errors are:

— nonreceipt of an appropriate response

packet (e.g., a

RESTART CONFIRMATION) after transmission of a
RESTART REQUEST packet and before expiration

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

Whe] the out-of-order condition is recovered, the DTE should

initiaje the restart procedure. For each Permanent Virtual
Circdit in a DTEIDCE environment, each remote DTE will
receive a RESET INDICATION packet. .

See 4lso:

11

An e
folloy

a)

b)

L Clearing procedures (5.5);
- Reset procedures (clause 8);

- Restart procedures (clause 4).

Error handling

rror as defined at the Packet Layer can be classified as
VS

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

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

— receipt of any packet with an unassigned Logical
Channel Identifier (this includes afy )packets, other
than Restart, Registration, _and DIAGNOSTIC
packets, that are received with“a Logical Channel
Identifier of 0),

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

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

logical etrors — receipt of a packet that is not an
acceptable input to the current state of the logical channel
or Awhose value of P(R) or P(S) is invalid; examples of

logical errors are:

of timer T20,

— nonreceipt of an appropriate résponse
CALL CONNECTED) after -transmiss

packet (e.g., a
jon of a CALL

REQUEST packet and before) expiration of timer T21,

— nonreceipt of an appiopriate response

packet (e.g., a

RESET CONFIRMATION) after trapsmission of a
RESET REQUEST packet and beforp expiration of

timer T22,

— nonreceipt of an appropriate response
CLEAR "CONFIRMATION) after tr
CLEAR REQUEST packet and befo
timer T23,

< nonreceipt of an appropriate response
INTERRUPT CONFIRMATION) aft

packet (e.g., a
mission of a
expiration of

packet (e.g., an
br  transmission

of an INTERRUPT packet and before expiration of

timer T26, and

— nonreceipt of an appropriate response
REGISTRATION CONFIRMAT]

packet (e.g., a
ON) after

transmission of a REGISTRATION REQUEST packet

and before expiration of timer T28.

The above list of examples is not meant to

conditions. Tables 31 through 36 summarize th¢
follows upon detection of a syntactical or logic
26 and 27 summarize the actions a DTE follows
of a transmission error.

11.1 The DIAGNOSTIC packet
The DIAGNOSTIC packet is applicable in both|

cover all error
actions a DTE
I error. Tables
upon detection

DTE/DCE and

DTEIDTE environments. However, in the formgr, only a DCE

may transmit a DIAGNOSTIC packet. In
environment, a DTE may transmit a DIAGNOS]
if it can suppress its generation when connected

The DIAGNOSTIC packet is used to indicate

a DTEIDTE
[IC packet only
to a network.

brror conditions

under circumstances where the usual methods of indication

(ie., reset, clear, and restart with cause and

— receipt of a CONFIRMATION packet (CLEAR,
RESET, RESTART, or REGISTRATION) when the
corresponding REQUEST packet has not been sent
out,

— receipt of a second interrupt packet before an
INTERRUPT CONFIRMATION packet has been
sent,

— receipt of any packet whose value of P(R) is not
greater than or equal to the last P(R) received or is

diagnostic) are

inappmpg_ate_‘see_tablpe 31 and '{‘7) The

DIAGNOSTIC

packet supplies information on error situations which are
considered unrecoverable at the Packet Layer. Upon receipt of
a DIAGNOSTIC packet, the Packet Layer passes an indication

of its receipt and the associated error informat
layer entity.

ion to a higher

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.

29


https://standardsiso.com/api/?name=1a3b6411a4879e20c3394c30a50f4ccd

ISO/IEC 8208 : 1990 (E)

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

NOTE — Any such field:

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

b) would be transmitted to a DTE only when either the interfacing
DXE has been informed that the receiving DTE is able to
interpret this field and act upon it, or when the receiving DTE can
ignore the ficld—without-adversely affectingthe operation—of the

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

DTE/DXE interface (including charging); and

¢) would not ¢ontain any information pertaining to an optional user
facility to which the DTE has not subscribed, unless the DTE can
ignore the facility without adversely affecting the operation of the
DTE/DXE ‘fterface (including charging).

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

For interoperability across all DTE/DXE interfaces, it is
required that arly additional field appended after the first three
octets contain ah integral number of octets. Receipt of a packet
with a nonoctettaligned field is considered an error. If the Data

Table 3 — General Format Identifier

12.1.1 General Format Identifier field

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

Bit 8 of the General Format Identifiér, is used for the Quglifier
bit (Q-bit) in DATA packets. It-is\set to 0 in all other packets.

Bit 7 of the General Format-Identifier is used for the delivery
confirmation procedure ‘in DATA packets and call petup
packets. It is set to Oin‘all other packets.

OCTET 1
BITS:

8 765

Call Setup packets 0X01

Sequence numbering | Call Clearing, Flow Control, Interrupt, REJECT, Reset, | 0 0 0 1
scheme modulo 8 Restart, Registration, and DIAGNOSTIC packets

DATA packets XX01

Call Setup packets 0X10

Sequence numbering | Call Clearing, Flow Control, Interrupt, REJECT, Reset, | 0 0 1 0
scheme modulo. 128 | Restart, Registration, and DIAGNOSTIC packets

DATA packets XX10

General Format Identifier extension 0011

Reserved for other applications ** 00

* Undefined

NOTE — A bit which is indicated as an "X" may be set to either "0" or "1", as discussed in subsequent clauses.
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Bits 6 and 5 are encoded for four possible indications. Two of
the codes are used to distinguish packets using modulo 8
sequence numbering from packets using modulo 128 sequence
numbering (i.e., corresponds to whether the DTE has
subscribed to the Extended Packet Sequence Numbering
Facility). The third code is used to indicate an extension to an
expanded format for a family of General Format Identifier
codes that are a subject of further study in CCITT. The fourth
code is reserved for other applications.

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

ISO/IEC 8208 : 1990 (E)

environment, the INCOMING CALL packet received by a DTE
is the same as the CALL REQUEST packet sent by the other
DTE.

12.2.1.1 Basic format

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

below.
12.2.1.1.1 General Format Identifier

Optional User Facility for Extended Packet Sequence

Numbering (13.2).
12.1.2 Logical Channel Identifier field

The Logical Channel Identifier Field" appears in every packet
in bif positions 4, 3, 2, and 1 of octet 1 and all bit positions of
octet [2. This field is binary-coded using bit positions 4 through
1 of pctet 1 followed by bit positions 8 through 1 of octet 2.
Bit 1|of octet 2 is the low-order bit.

For dach logical channel, this number has local significance in

In R¢start, DIAGNOSTIC, and Registration packets, this field
is coded with all zeros.

12.1.3 Packet Type Identifier field
Each|packet shall be identified in octet 3 according to table 4.
12.2| Call setup and call clearing packets

The following packets are used for setting up and clearing a
! Call:

a) | CALL REQUEST and INCOMING CALL, (12:2.1);
b) | CALL ACCEPTED and CALL CONNECTED (12.2.2);
c) |CLEAR REQUEST and CLEAR INDICATION (12.2.3);

and
d) | CLEAR CONFIRMATION (12.2.4).
See dlso:

— Procedures for setting up and clearing Virtal Calls
(clause 5).

12.2.) CALL REQUEST and INCOMING CALL packets

Figure 11 illustrates the format of CALL REQUEST and
INCOMING EALL packets.

In a |\DTE/DCE environment, the CALL REQUEST packet and

Bit 7 of the General Format Identifier (octet\l)
depending on whether the mechanism déseribed
(this mechanism is used to express the possible
end data acknowledgement during the data-trans

12.2.1.1.2 Address Length fields

is set to O or 1
in 6.3 is used
use of end-to-

er phase).

Octet 4 consists of field-length indicators for jhe calling- and

called-DTE addresses. Bits8, 7, 6, and 5 indic
the calling-DTE address in semi-octets. Bits
indicate the length-of the called-DTE address
Each address-léngth indicator is binary-coded, w
is the low-prder bit of the indicator.

12.2.1.X3 ) Address fields

te the length of
4, 3, 2, and 1
in semi-octets.
here bit 5 or 1

The.octets following the Address Length Fields consist of the

called-DTE address when present, then the calli
when present.

Each digit of an address is coded in a semi-
coded decimal, where bit 5 or 1 is the low-(
digit.
Starting from the high-order digit, a DTE addn
consecutive octets, with two digits per octet. In
higher-order digit is coded in bits 8, 7, 6, and
total number of digits in the Called plus Callin
Fields is odd, the combined fields shall be roy

1g-DTE address

ctet in binary-
rder bit of the

ess is coded in
each octet, the
5. When the
p DTE Address
inded 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.

NOTE — These fields may be used for optional ad
such as abbreviated addressing. The optional ad
employed, as well as the coding of those facilities, arg
by CCITT.

12.2.1.1.4 Facility Length field

The octet following the Address Fields indicatg
the Facility Field in octets. The facility-leng
binary-coded, where bit 1 is the low-order bit of]

dressing facilities
firessing facilities
for further study

s the length of
th ‘indicator is
the indicator.

12.2.1.1.5 Facility field

INCOMING CALL packer are two dijjerent physical  packets
because of the intervening network. However, in a DTE/DTE

The Facility Field is present only when the DTE or DXE is

1) The Logical Channel Identifier Field can altematively be viewed as consisting of two subfields: a Logical Channel Group Number Field and a Logical
Channel Number Field. The Logical Channel Group Number Field is in bit positions 4, 3, 2, and 1 of octet 1. The Logical Channel Number Field is
in all bit positions of octet 2. Both subfields are binary-coded, where bit 1 is the low-order bit. This alternative terminology is not used within this

International Standard.
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Table 4 (1 of 2) — Packet Type Identifier

PACKET TYPE OCTET 3 BITS:
(Note 1)
FROM DTE TO DXE FROM DXE TO DTE 87654321
Call Setup and Call Clearing
CALL REQUEST INCOMING CALL 00001011
CATL ACCEPTED CALC CONNECTED 00 0011 11
CLEEAR REQUEST CLEAR INDICATION 00010011
CILIEAR CONFIRMATION CLEAR CONFIRMATION 00010114
Data and Interrupt
DATA DATA XXXXXXXO0
INTERRUPT INTERRUPT OoONVOOO0O11
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 00100111
Flow Control and Reset

RECEIVE READY RECEIVE READY

odulo 8 modulo 8 X 00001

odulo 1282 modulo 128% . 00000001
RECEIVE NOT READY RECEIVE NOT READY

odulo 8 modulo 8 XXX00101

odulo 1282 modulo 128> 00000101
REJECT’ REJECT*

odulo 8 modulo8 XXX01001

odulo 128° modulo 128> 00001001
RESET REQUEST RESET INDICATION 00011011
RESET CONFIRMATION RESET CONFIRMATION 00011111

Restart
RESTART REQUEST RESTART INDICATION 11111 11
RESTART CONFIRMATION RESTART CONFIRMATION 11111111
Diagnostic
DIAGNOSTICS DIAGNOSTIC6 11110001
Registration7

REGISTRATION REQUEST REGISTRATION REQUEST8 11110 11
REGISTRATION CONFIRMATION9 REGISTRATIONCONFIRMATION |1 1 1 1 01 11
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Table 4 (2 of 2) — Packet Type Identifier

NOTES

1 A bit which is indicated as "X" may be set to either "0" or "1", as discussed in subsequent clauses.
2 Modulo 128 numbering is used only with the Extended Packet Sequence Numbering Facility.

3 A DTE may transmit a REJECT packet only if the optional Packet Retransmission Facility has been subscribed to for
transmission of REJECT packets from DTE to DXE (see 13.4).

4 A DCE will never transmit a REJECT packet and, therefore, a DTE need not be able to process a received REJECT
packet in a DTE/DCE environment. On the other hand, a DTE must be able to process a received REJECT packet in a

e Sane optiont 5 ©

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 suppfess
its generation when connected to a network.

6 In a DTE/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented by the
network. In a DTE/DTE environment, a DTE may receive a DIAGNOSTIC packet from a DTE only if the transmitting
DTE can be set to suppress its generation when connecied to a network.

7 Registration packets are used only if the optional On-line Facility Registration Facility has been subscribed to (see
13.1).

8 A DCE will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE need not be able to process
a received REGISTRATION REQUEST packet in a DTE/DCE environment. On the otherhiand, a DTE must be able to
process a received REGISTRATION REQUEST packet in a DTE/DTE environmentonly if the agreement to use the
optional On-line Facility Registration Facility includes the DTE responding to registration-procedure initiation.

9 A DTE must not transmit a REGISTRATION CONFIRMATION packet in'a DTE/DCE environment. On the other
hand, a DTE must be able to transmit a REGISTRATION CONFIRMATION packet in response to a REGISTRATION
REQUEST packet only if the agreement to use the optional On-line Facility Registration Facility includes the DTE
responding to registration-procedure initiation.

using|an optional user facility requiring some indicatien.in the 12.2.2 CALL ACCEPTED and CALL CONNECTED

CALIL REQUEST packet or INCOMING CALL packet. packets
The Facility Field contains an integral number of octets. The Figure 12 illustrates the format of CALL AQCCEPTED and
actual maximum length of this field depends on the facilities CALL CONNECTED packets.

that gre supported at the DTE/DXE interface. However, this

In a DTEI/DCE environment, the CALL ACCEPHNED packet and
maxithum cannot exceed 109 octets.

CALL CONNECTED packet are two diffeent 'physical’
packets because of the intervening network. {lowever, in a
DTE/DTE environment, the CALL CONNHCTED packet
received by a DTE is the same as the CAILlL ACCEPTED .
packet sent by the other DTE.

12.2.2.1 Basic format

See also:
— Coding of the Facility (Field (clause 15).
12.2.1.1.6 Call User Datafield

Following the Facility/Field, the Call User Data Field may be
present and has_,a ‘maximum length of 16 octets. This field

shall fontain an\integral number of octets, as indicated in 12.1. The first three octets consist of the General Fqrmat Identifier,

the Logical Channel Identifier, and the Packet |Type Identifier
Whenl a Virtual Call is being established between two packet- Fields, as described in 12.1.1 through 12.1.3. However, bit 7
mode| DTEs, networks do not act on any part of the Call User of octet 1 (part of the General Format Identifier) is set as noted

D sald—L T TR Aot I
ata kiete DL O TTIT T NAVITI TG AUTOIT X 2 ) CIUW

12.2.1.2 Extended format 12.2.2.1.1 General Format Identifier

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

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

’ Bits Bits
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
General Format General Format
1 Identifier 1 Identifier
(See Note 1) (See Note 1)
2 Logical 2 Logical
0] Channel Identifier (0] Channel Identifier
C C
; 3 Packet Type Identifier ; 3 Packet Type Identifier
t 0 O 0 0 I 0 1 I t 0 0 0 0 1 1 | T
S S
4 Calt Jng DTE Called DTE 4 Calling DTE Called DTE
Addrgss length Address length Address length Address length
Called DTE Address Called DTE Address
(See Note 2) (See Note 2)
j I
| Calling DTE Address I Calling DTE-Address
(See Note 2) I (See Npte 2)
0 0 0 0 0 0 0 0
Facility length Facility length
Facilities Facilities
| Call User Data | | Called User Data
| | I i
NOTES NOTES
1 Coded 0X01 (modulo 8) or 0X10 (modulo 128). 1 Coded 0X01 (modulo 8) or 0X10 (modulo 128).
2 The figure is drawn assuming the number of address digits present in 2 The figure is drawn assuming the number of address digits predent in
the Called DTE Address Field is odd and the humber of address digits the Called DTE Address Field is odd and the number of address
present in the Calling DTE Address Field is even. present in the Calling DTE Address Field is even.
Figure 11 —{ CALL REQUEST.and INCOMING CALL *Used only in the extended format (see 12.2.2.2).
Packet Format
Figure 12 — CALL ACCEPTED and CALL
CONNECTED Packet Format
12.2.2.1.2 Address Length fields

Octet 4 consists

called-DTE add
the calling-DT!

offield-length indicators for the calling- and
resses. Blts 8,7, 6 and § mdlcate the length of

indicate the length of the called- DTE address in semi- octets
Each address-length indicator is binary-coded, where bit 5 or 1
is the low-order bit of the indicator.

The use of the

Address Length Fields in CALL ACCEPTED

packets is mandatory, even if they are set to zero.

12.2.2.1.3 Address fields

called DTE address when present, then the callmg DTE address

when present.

Each digit of an address is coded in a semi-octet in binary-
coded decimal, where bit 5 or 1 is the low-order bit of the

digit.
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Starting from the high-order digit, a DTE address is coded in
consecutive octets with two digits per octet. In each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5. When the
total number of digits in the Called plus Calling DTE Address
Fields 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.

NOTE — 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 CCITT.

ISO/IEC 8208 : 1990 (E)

Bits
8 7 6 5 4 3 2 1

12.242.1.4 Facility Length field

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

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

12.22.1.5 Facility field

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

The|Facility Field contains an integral number of octets. The
maximum length of this field depends on the facilities
that| are supported at the DTE/DXE interface. However, this
maxiimum cannot exceed 109 octets.

Coding of the Facility Field (clause 15).
12.22.2 Extended format

The|extended format may be used only in conjunction with the
Fast| Select Facility (see 13.16). The extended format is
identical to the basic format except that the, Called User Data
Fiell may be present.

12.2.3 CLEAR REQUEST and CLEAR INDICATION
packets

General Format
1 Identifier
(See Note 1)
5 Logical
0] Channel Identifier
Cc
i 5 Packet Type Identifier
t 0O 0 O 1 0 O 1 1
S
4 Clearing Cause
5 Diagnostic’Code
6 Calling DTE Called DTE \\
Address length Address length
Called DTE Address
(See Note 2)
K r
Calling DTE Address
| (See Note 2) |
I *
0O 0 o] O
Facility length
| Facilities |
| Clear User Data |
I | J
NOTES
1 Coded 0001 (modulo 8) or 0010 (modulo 128).
2 The figure is drawn assuming the number of address digits present in
the Called DTE Address Field is odd and the numbgr of address digits
present in the Calling DTE Address Field is even.
*Used only in the extended format (see 12.2.3.2).

Figure 13 illustrates the format of CLEAR REQUEST and
CLEAR INDICATION packets.

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

Figure 13 — CLEAR REQUEST AND CLEAR
INDICATION Packet Format
12.2.3.1 Basic format

The first three octets consist of the General Format Identifier,
the Logical Channel Identifier, and the Packet Type ldentifier
Fields, as described in 12.1.1 through 12.1.3.
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mﬂﬂﬂoo

A

Bits
8§ 7 6 s 4 3 2 1
General Format

Identifier O 0 o0 O
(See Note)

b

These fields are coded with all 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.
12.9.2.5 Registration Length field

Packet Type Identifier

31 i1 1 1 0 1 1 1
4 Cause
5 Diagnostic
6 DTE DXE
Addgess length Address length
DXE Address
DTE Address ‘

Registration length

Registration
NOTE — Coded 0001 (modulo 8) or-0010 (modulo 128)

Figure 27 — REGISTRATION CONFIRMATION
Packet Format

Table 8 — Coding of the Cause Field in REGISTRATION CONFIRMATION Packets

the Registration Field in octets. The registration:
indicator is binary-coded, where bit 1 is the low-order-bit
indicator.

12.9.2.6 Registration field

The octet Tollowing the Address Fields indicares thefempth of

ength
pf the

The Registration Field is used to indicate) which optional user

facilities are available and which are currently in effect)

The

Registration Field contains an integral number of octets] The

actual maximum length of this field depends on the capa
supported at the DTE/DXEGinterface. However, this m
cannot exceed 109 octets’

See also:

— Coding of the Registration Field (clause 16).

13 Procedures for optional user facilities

ilities
imum

A numbér of optional user facilities are available fqr use

between a DTE and a DXE. Table 9 summarizes
optional user facilities.

13.1 On-line Facility Registration

On-line Facility Registration is an optional user facility
to for a period of time by the DTE and DXE. Thi

these

hgreed
user

facility, if subscribed to, permits a DTE to request regisfration

of optional user facilities and/or to obtain the current val
such facilities as understood by the interfacing DXE.

In a DTEIDTE environment, separate agreement to u
facility is required for each direction of registration-proc

hes of

¢ the
edure

initiation. For initiation of the registration procedurel in a
given direction, use of this facility permits the initiating DTE to

OCTET 4 BITS:

CAUSE

87654321

Network Congestion

Local Procedure Error

Invalid Facility Request

Registration/Cancellation Confirmed | 0 1 111111

00000011
00000101
00010011
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Table 9 (1 of 2) — Packet Layer Optional User Facilities

Applies To
Classifi- Agree For | Applies | DTE/DTE
Optional User Facility cation': Period Of Per Operation?
VC* PVC* Time? Call? (Note 6)
On-line Facility Registration A A Yes No Yes®
Extended Packet Sequence Numbering A A Yes No Yes
P=bit-Modification yoy A Yes No Neo
Packet Retransmission A A Yes No Yes?
Incoming Calls Barred E — Yes No N6’
Outgoing Calls Barred E —_ Yes No No®
One-way Logical Channel Outgoing E — Yes No Yes
One-way Logical Channel Incoming A —_— Yes No Yes
Nonstandard Default Packet Sizes A A Yes No Yes
Nonstandard Default Window Sizes A A Yes No Yes
Default Throughput Classes Assignment A A Yes No - Yes
Flow Control Parameter Negotiation E — Yes Yes* Yes
Throughput Class Negotiation E — Yes Yes* Yes
Closed User Group related facilities
—Closed User Group E — Yes No No
—Closed User Group With
Outgoing Access A — Yes No No
—Closed User Group With
Incoming Access A Z Yes No No
—Incoming Calls Barred Within
a Closed User Group A —_ Yes No No
—Outgoing Calls Barred Within
a Closed User Group A —_ Yes No No
—<Closed User Group Selection E — No Yes* No
—Closed User Group With
Outgoing Access Selection A — No Yes* No
Bilateral Closed User Group
related facilities
—Bilateral Closed User Group A — Yes No No
—Bilateral Closed User Group
With Outgoing’Access A — Yes No No
—Bilateral Closed User Group
Selection A — No Yes? No
Fast Seléct E — No Yes Yes®
Fast Select Acceptance E — Yes No No®
Reverse Charging A — No Yes No
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Table 9 (2 of 2) — Packet Layer Optional User Facilities

Applies To
Classifi- Agree For | Applies | DTE/DTE
Optional User Facility cation’: Period Of Per Operation?
VC* PVC* Time? Call? (Note 6)
Reverse Charging Acceptance A — Yes No No
Local Charging Prevention A — Yes No No
N i
jelated facilities
—NUI Subscription A — Yes No No
—NUI Override A —_ Yes No No
—NUI Selection A — No Yes* N¢
Charging Information A — Yes Yes No
RPOA related facilities
—RPOA Subscription A — Yes No No
—RPOA Selection A —_ No Yes No
Hunt Group A — Yes Ne No
C4ll Redirection and Call
Deflection related facilities
—Call Redirection A — Yes No No
—Call Deflection Subscription A _— Yes No No
—Call Deflection Selection A —_ No Yes* No
—~all Redirection or Call
Deflection Notification A — No Yes No
Cilled Line Address Modified Notification A —_ No Yes No
Transit Delay Selection And Indication E — No Yes No

*VC = Virtual Call
PVC = Permanent Virtual Circuit

NOTES

1 The classification indicates whether the facility must be provided by an X.25 network (an E - Essential facility), may
optiopally be provided by an’X.25 network (an A - Additional facility), or does not apply (shown as a dash) as given in
CCITT Recommendation. X.2.

2 Inja DTE/DTE environment, use of these facilities is agreed to separately for each direction of transmission.

3 In|a DTE/DTE environment, these facilities may apply only through the use of the On-line Facility Registration
Faciligy.

4 These per Virtual Call facilities cannot be used unless the corresponding facility has been agreed to for a period of
time.

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

6 Annex A and ISO/IEC TR 10029 apply in lieu of this column for DTE-t0-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.
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transmit REGISTRATION REQUEST packets and requires the
responding DTE to process received REGISTRATION
REQUEST packets, as described below. In a DTE/DCE
environment, the DTE is always the initiator of the registration
procedure while the DCE is always the responder.

13.1.1 General procedures for On-line Facility Registration

This subclause describes the general procedures for using the
On-line Facility Registration Facility. The registration
procedure itself does not affect the state of any logical channel.
Specific procedures depend on the facility to be negotiated and
are dispussed in 13.1.2,

13.1.1J1 Requesting facility registration

This spbclause applies to a DTE only when it acts as an
initiatgr for the registration procedure.

A DTE requests registration of optional user facilities and/or
obtaing the current values of optional user facilities, as
applicgble, by transmitting across the DTE/DXE interface a
REGISJTRATION REQUEST packet and by starting the
Registyation Request Response Timer (T28).

A REGISTRATION REQUEST packet may be sent without
attempling to register any optional user facilities (i.e., without a
Registyation Field) to obtain the current values of the applicable
optional user facilities or to avoid requesting facilities or values
of facilities that are not available,

Having sent a REGISTRATION REQUEST packet, the DTE
should| wait for the REGISTRATION CONFIRMATION packet
before Jsending a CALL REQUEST packet.

The fdilure to receive a REGISTRATION CONFIRMATION
packet| before expiration of T28 after transmission of* a
REGISTRATION REQUEST packet is considered an -error.
The registration procedure is retried up to a maximum-number
of times R28. After this, the Packet Layer motifies the
appropriate entity that it has not received a confirmation of the
registration procedure.

See aldo:

—|REGISTRATION REQUEST \packet format (12.9.1 and
figure 26);

— [Receiving a response-to. facility registration (13.1.1.3);
— [Registration Request) Response Timer (T28) (table 26);
- [Registration Request Retransmission Count (R28) (table
2.

13.1.12 Processing a facility registration request

This $ubclause applies to a DTE only in a DTE/DTE
enviromment when it acts as a responder for the registration

ISO/IEC 8208 : 1990 (E)

REGISTRATION CONFIRMATION packet. The
REGISTRATION CONFIRMATION packet also contains an
appropriate cause code.

When a REGISTRATION CONFIRMATION packet is
returned, the facilities values indicated in the packet are in
effect for any subsequent Virtual Calls. The values of certain
facilities can be modified only when there are no existing
Virtual Calls (i.e., all logical channels used for Virtual Calls are
in the READY state ~— pl). When these facilities take effect
and when there is one or more Permanent Virtual Circuits at
the—BTEDXE—in ; is—jnitiated. In a
DTEIDCE environment, the DCE transmits)|a RESTART
INDICATION  packet with a caiuse| indicating
"Registration/Cancellation Confirmed" and“the diagnostic "No
Additional Information." A RESET INDICATION|packet is also
transmitted by the DCE across the remote DTE/DCE interface
with the cause "Remote DTE Operational" and |the diagnostic
"No Additional Information.\ In a DTE/DTE enyironment, the
DTE transmitting a REGISTRATION CONFIRMATION packet
also transmits a RESTART REQUEST packet |with a cause
indicating  "DTE_~Originated" and t diagnostic
"Registration/Cancellation Confirmed."

If the DCE ,or"DTE cannot make all of the| modifications
requested/in a REGISTRATION REQUEST packet, then it will
not altér/the values of some facilities. Circumstdnces in which
all of the modifications requested cannot be made|include:

a)~ conflict in facilities settings (e.g., requestirlg the Reverse
Charging Acceptance Facility when the Lpcal Charging
Prevention Facility is in effect); and

b) when the interface has at least one| Virtual Call
established when attempting to negotiate fhose facilities
that require all Virtual Call logical channels to be in the
READY state (pl); this includes the c¢llision of an
INCOMING CALL packet and a REGISTRATION
REQUEST packet.

If the requested value of a particular facility is [not permitted,
then the DCE or DTE will report in the RE{GISTRATION
CONFIRMATION packet:

a) if the facility has a boolean value, the valud permitied;

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

c) 1if the facility has a numeric value and the rpquested value
is less than the minimum-permiited value (f that facility,
the minimum-permitted value.

NOTE -~ The values shown in the R[EGISTRATION
CONFIRMATION packet represent the current values in effect.

procedure. It always applies to a DCE when the registration
procedure is used.

The DCE or DTE receiving a REGISTRATION REQUEST
packet (even if the packet has no Registration Field) will, as a
result, report the availability and the current values of all
optional user facilities applicable to the interface by
transmitting across the DTE/DXE interface a REGISTRATION
CONFIRMATION packet. Optional user facilities that are not
subject to the registration procedure will not be reported in the

If, in a DTEIDTE environment, a DTE receives a
REGISTRATION REQUEST packet after having transmitted its
own REGISTRATION REQUEST packet, then the registration
procedure -is considered cancelled with no effect and no
REGISTRATION CONFIRMATION packet is returned. The
DTE may transmit another REGISTRATION REQUEST packet
after some randomly-chosen time delay.

See also:
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— REGISTRATION CONFIRMATION packet format

(12.9.2 and figure 27);

— Facilities that can be modified only when all Virtual
Calls are in the READY state (13.1.2.5);

— Restart procedures (clause 4).
13.1.1.3 Receiving a response to facility registration

This subclause applies to a DTE only when it acts as an
initiator for the registration procedure.

The REGISTRATION CONFIRMATION packet recelved in
response to a
sent either with or without a Registration Field, always contams
information regarding the availability and the current values of
all optional usgr facilities applicable to the DTE/DXE interface.
The DTE may choose either to accept the values reported in

this packet
transmitting an
the DTE/DXE

The facility

r to attempt to negotiate other values by

other REGISTRATION REQUEST packet across
interface.
values reported in a REGISTRATION

CONFIRMATION packet are in effect for any subsequent

Virtual Calls.

In addition, when there is one or more

Permanent Vi
values of tho

al Circuits at the DTE/DXE interface, the
facilities that can be modified only when there

are no existing Virtual Calls (i.e., all logical channels used for

Virtual Calls

e in the READY state (pl)) take effect at the

completion of [a restart procedure. In a DTE/DCE environment,

the DTE will
from the

"Registration/(
Additional Infd
receiving a RH
receive a R
indicating

"Registration/€

RESTART C(Q
to the RESTA

also receive a RESTART INDICATION packet

DCE with a cause indicating
Cancellation Confirmed" and the diagnostic "No
prmation.” In a DTE/DTE environment, the DTE
'GISTRATION CONFIRMATION packet will also
ESTART INDICATION packet with a cause
DTE  Originated" and the  diagnostic
ancellation Confirmed." In either case,\@&
NFIRMATION packet is transmitted in response
RT INDICATION packet.

Those optiongl user facilities for which a modification was

requested in {
which there

REGISTRATI
or are not pe
Registration F

See also:

— REGIS
. (1292

he REGISTRATION REQUEST. packet but for
s no corresponding facility\_indicated in the
DN CONFIRMATION packet” are not supported

itted to be negotiated, with the On-line Facility

ility.

RATION ~CONFIRMATION packet
and figure 27);

format

— Faciliti
Calls

s that\can be modified only when all Virtual
edn.the READY state (13.1.2.5);

A fault condition within the network may effect the values of
the optional user facilities previously registered through the
registration procedure. In this case, the DCE initiates a restart
procedure to inform the DTE of the failure. When the DCE
initiates a restart procedure with the cause "Network
Congestion” or "Network Operational," the facilities values
previously negotiated may be affected. (When the DCE
initiates a restart procedure with the cause "Local Procedure
Error," the facilities values are not affected.)

A fault condition within a DTE that acts as a responder for the
registration procedure in a DTE/DTE environment may affect
the values of the optional user facilities previously registered
through the registration procedure. In this case,)th DTE
initiates a restart procedure with a cause of "DTE-Origi
to inform the other DTE of the failure. Ifcthe diag
"DTE Operational' or "DTE Not Operational,” th
facilities values previously negotiated |may be affected;
otherwise the facilities values are not-affected.

When a DTE that acts as aniifitiator for the regisfration
procedure receives a RESTART INDICATION packet
indicating that the facilities.values may have been affedted, it
should send a REGISTRATION REQUEST packet without a
Registration Field to (verify the facilities values prediously
negotiated. A second REGISTRATION REQUEST pack¢t may
be sent, if necessary, to negotiate particular facilities.

13.1.2 Registration procedures for specific optional usgr
facilities

The \registration procedure for a specific optional user facility
depends on the facility. Table 10 classifies, for the purpgses of
registration, the optional user facilities according the
fegistration-procedure requirements applying to them.

The absence of a registration-facility in a REGISTRATION
REQUEST packet means no modification to the vious
agreement is desired for the concerned facilities.

The absence of a registration-facility in a REGISTRATION
CONFIRMATION packet means that the concerned fafilities
are not supported or are not permitted to be negotiated wjth the
On-line Facility Registration Facility.

DTEs should ignore registration-facilities that they do not
support or do not know.

See also:

- Coding of the Registration Facilities (clause 16).
13.1.2.1 Class 1 optional user facilities

The registration procedure does not apply to optional user
facilities in Class 1. These optional user facilities are:

— Restart

procedures (clause 4).

13.1.1.4 Effects of fault conditions on registration

A fault condition in a DTE that acts as an initiator for the
registration procedure may affect the values of the optional user
facilities previously registered through the registration
procedure. In this case, the DTE should transmit a
REGISTRATION REQUEST packet without a Registration
Field to ascertain the current values of the optional user
facilities as understood by the interfacing DXE.
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a) those facilities for which negotiation is not permitted:
— On-line Facility Registration (13.1),
— Closed User Group related facilities (13.14),
— Bilateral Closed User Group related facilities

(13.15),
— Network User Identification related facilities
(13.21), and
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Table 10 (1 of 2) — Classification of Optional User Facilities for Registration

Registration Facility> Used In:

Class And REG.REQ.* | REG.CONF.* | REG.CONF.* | Registration
Characteristics Of Optional User Facility2 Packet To Packet To Packet To Applicable
Optional User Facllitlesl Request Indicate Indicate to DTE/DT
Values For Current Facility Operation?
Facilities Yalues Of Available
Facilities In DXE
Class 1: Facilities for On-line Facility Registration — — _ —
which registration does Closed User Group related
not apply facilities -— —_ —_ -
(See 13.1.2.1) Bilateral Closed User Group
related facilities -— — o —
Fast Select — —_ i —
NUI related facilities — — —_ —_—
RPOA Subscription — — — —
Hunt Group —_ — — —
Call Redirection and Call
Deflection related facilities — — — —_
Transit Delay Selection and
Indication — — —_ —
Class 2: Facilities that Local Charging Prevention — a —_— No
cannot be negotiated
but whose values can
be ascertained (See
13.1.2.2)
Class 3: Facilities that Reverse Charging — — b No
apply on a per Virtual Charging Information (per
Call basis and whose Virtual Call basis) — — b No
availability for use can RPOA Selection —_ —_ b No
be ascertained by a DTE Called Line Address Modified
(these correspond to Notification — — b No
certain Additional facili-
ties that a DTE may use,
if implemented by the DCE,
with no need for prior
agreement with the
DCE) (See 13.1.2.3)
Class 4: Facilities that Incoming Calls Barred c c —_ Yes
are always availableand Outgoing Calls Barred c c — Yes
whose use can belin Flow Control
voked/revokedby-a"DTE Parameter Negotiation c c — Yes
at any time (these cor- Throughput Class Negotiation [ c — Yes|
respond.fo_certain Fast Select Acceptance [ c — Yes
Essentialfacilities whose
us¢ aDTE and DXE must
agree to for a period of
time) (See 13.1.2.4)
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Table 10 (2 of 2) — Classification of Optional User Facilities for Registration

Registration Facility3 Used In:
Class And REG.REQ.* | REG.CONF.* | REG.CONF.* | Registration
Characteristics Of Optional User Facility2 Packet To Packet To Packet To Applicable
Optional User Facilities? Request Indicate Indicate to DTE/DT
(Reference Section) Values For Current Facility Operation?
Facilities Values Of Available
Facilities In DXE
Class S: Facilities that Reverse Charging Acceptance c c b No
ply 1o the DTE/DXE Charging Information (per
interface and whose interface basis) c c b No
ailability for negotia- Nonstandard Default Packet Sizes e e b Yes
on can be ascertained Nonstandard Default Window Sizes f f b Yes
d a value negotiated Default Throughput Classes
ese correspond to Assignment g g b Yes
rtain Additional Logical Channel Ranges? e h B Yes
cilities whose use a Extended Packet Sequence
TE and DXE must Numbering & d b Yes
ree to for a period of Packet Retransmission d5 d b Yes
fme) (Section 13.1.2.5) | D-bit Modification & d b No

NOTES

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

1 THe categorization of facilities as Essential or Additional is given in table 9.

2 Th

par.
Inc

3

only

e term "optional user facility” with regard to the registration procedure includes Logical Channel Ranges
eters. These parameters are inclusive of the One-way Logical Channel Outgoing and One-Way Logical Channel

ing Facilities. The values subject to negotiation.aré the associated parameters (i.e., boundary points) of the one-
way Incoming logical channels (LIC and HIC), two-way logical channels (LTC and HTC), and one-way outgoing logical
changels (LOC and HOC).

e registration procedure makes use ‘of eight "registration-facilities." These registration-facilities, which are used

= 5

support of the registration procedure, are:
a. the "Non-negotiable Facilities Values" Registration-Facility
b. the "Availability Of Facilities" Registration-Facility

the "Nonstandard Default Packet Sizes" Registration-Facility
the "Nonstandard Default Window Sizes” Registration-Facility

the "Facilities That May Be Negotiated At Any Time" Registration-Facility

the "Facilities~That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State
pl1" Registration-Facility

the "Logical Channel Types Ranges" Registration-Facility.

e
f,
g. the "Defaull Throughput Classes Assignment” Kegisiration-Facilily and
h.

The Registration-Facilities in (e), (f), and (g) above are used to negotiate the optional user facilities with the same name.

However, the registration-facility is distinct from the optional user facility.

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

5 Values for these facilities may be requested only when all logical channels used for Virtual Calls are in state pl.

4
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— Hunt Group (13.24);

b) those facilities for which negotiation is not needed
(these are Essential facilities that a DTE may request
on a per Virtual Call basis at any time):

— Fast Select (13.16), and
— Transit Delay Selection and Indication (13.27);
c) those facilities that only a DCE uses:

— Call Redirection or Call Deflection Notification
(13.25.3); and

d) those facilities for which the applicability of the
registration procedure is for further study by CCITT:

— RPOA Subscription (13.23.1),
— Call Redirection (13.25.1), and
— Call Deflection related facilities (13.25.2).

13.1.2.2 Use of registration-facilities applicable to Class 2
optional user facilities

There s one Class 2 optional user facility: Local Charging
Prevention (13.20).

The registration procedure can be used only to ascertain the
values |of Class 2 optional user facilities. It cannot be used to
invoke|or revoke these facilities.

To ascprtain the values of Class 2 optional user facilities, the
DTE ([shall transmit across the DTE/DCE interface a
REGISTRATION REQUEST packet with or without any
registrgtion-facilities. The "Non-negotiable Facilities Values”
Registration-Facility is used by the DCE in a REGISTRATION
CONFIRMATION packet to specify the values of the Class 2
optiongl user facilities.

13.1.2.3 Use of registration-facilities applicable to-Class 3
optional user facilities
There are four Class 3 optional user facilities:
a) Reverse Charging (13.18);
b) Charging Information (per, Virtual Call basis) (13.22);
c) RPOA Selection (13.23:2); and
d) Called Line Address)Modified Notification (13.26).

The registration procedure’can be used only to determine the
availaiflity for use ofClass 3 optional user facilities. It is not
used invoke «or_jrevoke these facilities. To ascertain the
availabiility for_use of Class 3 optional user facilities, the DTE
shall | trafnsmit across the DTE/DCE interface a
REGISTRATION REQUEST packet with or without any

ISO/IEC 8208 : 1990 (E)

13.1.2.4 Use of registration-facilities applicable
optional user facilities

There are five Class 4 optional user facilities:
a) Incoming Calls Barred (13.5);
b) Outgoing Calls Barred (13.6);
¢) Flow Control Parameter Negotiation (13.12)
d) Throughput Class Negotiation (13.13); and
e) Fast Select Acceptance (13.17).

Registration-Facility is used by a DTE in a RE(
REQUEST packet to specify whether optional use
to be invoked or revoked. (The REGISTRATIO
packet transmitted across the DTE/DXE interf;
contain other registration-facilities()

The "Facilities That May ,Be“-Negotiated At
Registration-Facility is used—by the DCE o}
REGISTRATION CONFIRMATION packet to sy
optional user facilities) are invoked or revo

to Class 4

>

Any Time"
GISTRATION
r facilities are
N REQUEST
jce may also

Any Time"
DTE in a
ecify whether
ked. If this

registration-facility\ indicates that the Flow Confrol Parameter

Negotiation and/or Throughput Class Negotiation

Facilities are

invoked, then the DTE may negotiate them jn subsequent

Virtual Calls: If this registration-facility indi
Incoming Calls Barred, Outgoing Calls Barred
Select Acceptance Facilities are invoked, then the
for subsequent Virtual Calls.

NOTES

1 Invocation/revocation of the Incoming Calls Barred

ates that the
and/or Fast
y are in effect

nd/or Outgoing

Calls Barred Facilities does not alter the values of the pqrameters for the

ranges of logical channel types (LIC, HIC, LTC, F
HOC).

2 In a DTEIDTE environment, the registration pro
applied to the Incoming Calls Barred, Outgoing Calls B

TC, LOC, and

tedure may be
arred, and Fast

Select Acceptance Facilities (these facilities do not us

ly apply in this

environment). The Incoming Calls Barred and Outgoigg Calls Barred

Facilities may be invokedirevoked to control Virtual

Il initiation on

the DTE/DTE interface. Negotiation of the Fast Sefect Acceptance

Facility may be used to determine the ability of both
the Fast Select Facility when used during Virtual Call 54

13.1.2.5 Use of registration-facilities applicabld
optional user facilities

There are eight Class 5 optional user facilities:

a) Extended Packet Sequence Numbering (the
for negotiating this facility is being studid
(13.2) - Class 5.1;

b D.bit Modification (13.3) - Class S.1:

registrafion-facilities. The “Availlability Ot  Facilities™
Registration-Facility is used by the DCE in a REGISTRATION
CONFIRMATION packet to specify 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.

c) Packet Retransmission (13.4) - Class 5.1;

TEs to support
tup.

to Class 5

exact method
d by CCITT)

d) Nonstandard Default Packet Sizes (13.9) - Class 5.2;

e) Nonstandard Default Window Sizes (13.10) - Class 5.2;
f) Default Throughput Classes Assignment (13.11) -
Class 5.2;

g) Reverse Charging Acceptance (13.19) - Class 5.1; and
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h) Charging Information (per-interface basis) (13.22) -
Class 5.1.
The set of logical channel range parameters (LIC, HIC, LTC,
HTC, LOC and HOC) is also included in Class 5.2. This set
encompasses the One-way Logical Channel Outgoing Facility
(13.7) and the One-way Logical Channel Incoming Facility
(13.8).

NOTES

1 Class 5 optional user facilities are further categorized by whether
they have a i 52)

13.1.2.5.2 Registering values for Class 5.2 (Numeric)
optional user facilities

The appropriate registration-facilities (see table 10) 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 packet transmitted across the DTE/DXE interface
may also contain other registration-facilities.)

When using the "Logical Channel Types Ranges" Registration-
Facility, the values to be negotiated are the parameters (ie.,

ause, "optional user facilities” also refers to the set of
iated with the different logical channel types.

e availability for negotiation of Class 5 optional
the DTE transmits across the DTE/DXE interface
TION REQUEST packet with or without any
ilities,. = The "Availability Of Facilities”
acility is used by the DCE or DTE in a
ON CONFIRMATION packet to specify whether

ion-facility indicates that a Class 5 optional user
facility is avdilable for negotiation, then the DTE may negotiate
a value for |it in a subsequent REGISTRATION REQUEST
packet.

The procedufe for registering a value for such a facility is
dependent ,:11 whether the facility has a boolean value (Class
5.1) or a numeric value (Class 5.2).

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

To register 4 value for one or more optional-user facilities in
this class, the DTE transmits across the DTE/DXE interface a
REGISTRATION REQUEST packet containing the appropriate
registration-facilities as shown in table/10. The appropriate
registration-facilities, as indicated in\table 10, are used by the
DXE in a [REGISTRATION~CONFIRMATION packet to
specify a valpe for each Class 5 optional user facility applicable
to the DTE/DXE interface.

13.1.2.5.1 Registering values for Class 5.1 (Boolean)
optional user facilities

The appropripte_registration-facilities (see table 10) are used by
a DTE in a i
whether optional user facilities are to be invoked or revoked.
(The REGISTRATION REQUEST packet transmitted across
the DTE/DXE interface may also contain other registration-
facilities.)

The 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.
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bom logical

as shown in. figure 1. The relationships between LI
LTC, HTC, LOC, and HOC shown in ‘figure 1
maintained. When there are no one<way incoming| logical
channels, LIC and HIC are equal to zero. When therd are no
two-way logical channels, LTC ,and)HTC are equal fo zero.
When there are no one-way outgoing logical channels, LOC
and HOC are equal to zero. In\ addition, the "Logical}hannel
Types Ranges" Registration-Facility also indicates the total
number of logical channels that the DTE wishes to [use for
Virtual Calls. This total is equal to the sum of the number of
one-way incomingdlogical channels, two-way logical channels,
and one-way outgoing logical channels.

The appropriate registration-facilities are used by the DCE or
DTE inl@ REGISTRATION CONFIRMATION  pafket to
specify the values of the corresponding Class 5.2 optichal user
facilities. The relationship between the values of Class 5.2
optional user facilities, if any, in a REGISTRATION
REQUEST packet and those in the REGISTRATION
CONFIRMATION packet is as follows:

a) if the requested value is acceptable, then the rgquested
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 the minimum-
permitted value of that facility, then the value shown is
the minimum-permitted value.

13.2 Extended Packet Sequence Numbering

Extended Packet Sequence Numbering is an optiorfal user
facility agreed to for a period of time by the DTE and IDXE. It
applies in common to all logical channels at the DTE/DXE
interface.

This user facility, if subscribed to, provides spquence
numbering of packets performed modulo 128. In the labsence
of this facility, the sequence numbering of packets is performed
modulo 8.

13.3 D-bit Modification

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

D-bit Modification is an optional user facility agreed to for a
period of time by the DTE and DCE.. It applies in common to
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all logical channels at the DTE/DCE interface. This facility is
only intended for use by those pre-D-bit DTEs which were
designed for operation on public data networks that support
end-to-end P(R) significance. It allows these DTEs to continue
to operate with end-to-end P(R) significance within a national
network.

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

a) changes from 0 to 1 the value of bit 7 of the General

i i T LL
ACCEPTED packets and the value of the D-bit in all
DATA packets received from the DTE, and

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

For international operation, conversion (b) above applies and
convetsion (a) above does not apply. Other conversion rules
for infernational operation are for bilateral agreement between
Administrations.

See a};o:
~{ Delivery Confirmation bit (6.3 and 7.1.4).
13.4 |Packet Retransmission

Packet Retransmission is an optional user facility agreed to for
a peridd of time by the DTE and DXE. It applies in common
to all logical channels at the DTE/DXE interface. The
procedures for using this facility to request retransmission. of
DATA packets apply only while a logical channel is in-the
FLOW CONTROL READY state (d1).

In a DTEIDTE environment, separate agreement(to use this
facility is required for each direction of data transmission. For
nsmission of DATA packets in a given direction, use of

it REJECT packets and requires\the DTE transmitting

the TA packets to process received REJECT packets, as
descriped below. In a DTEIDCE environment, a DTE

er receive REJECT packets.

packet specifying the logical channel and a packet
receive séquence number P(R) and by starting the Reject
Respopse_Timer (T27). The value of this P(R) shall be greater

ISO/IEC 8208 : 1990 (E)

After this, the DTE resets the logical channel with a cause
indicating "DTE Originated" and the diagnostic "Timer Expired
Or Retransmission Count Surpassed For Reject.”

NOTE 1 — A DCE or DTE receiving a REJECT packet is not
obligated to retransmit the requested DATA packets in such a timely
fashion so as to prevent the transmitting DTE’s T27 timer from
expiring. Therefore, such a timer should be used with caution.

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

tegted by the prior
transmission of a RECEIVE NOT READY packét'i§ cleared by the
transmission of a REJECT packet.

See also:
— REJECT packet format (12.8 and figure 25);
— Retransmission Responsé Timer (T27) (talple 26);
— Reject Retransmission. Count (R27) (table [27);
— RESET procedures\(clause 8);
— Receive-notaeady situation (7.1.6).

13.4.2 Processing a retransmission request

In a DTEIDCE environment, receipt of a REJEQT packet by a
DTE is~considered an error; in this event, the DTE resets the
logical ‘ehannel. In a DTEIDTE environment, both DTEs shall
agree: on the use of this facility. Failing such agreement,
receipt of a REJECT packet is considered an |error and the
logical channel is reset. When the DTE resgts the logical
channel, the cause should indicate "DTE Originated" with the
diagnostic "Unidentified Packet" or "Reject Not Subscribed
To."

When receiving a REJECT packet, a DTE or DXE initiates, on
the specified logical channel, retransmission of IPATA packets.
The P(S) of the first retransmitted DATA packet|is equal to the
P(R) indicated in the REJECT packet. DATA |packets up to
the P(S) of the last DATA packet transmitted
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 lpgical channel.
In a DTEIDCE environment, a DCE will indicafe the cause as
"Local Procedure Error." In a DTE/DTE envirgnment, 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 jpending initial
transmission may follow the retransmitted DATA| packet(s).

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 transmitied 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 Originated." In 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
packet is retransmitted up to a maximum number of times R27.

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

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

— Timers to consider when receiving a REJECT packet
(table 28).
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13.5 Incoming Calls Barred

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

Incoming Calls Barred is an optional user facility agreed to for
a period of time by the DTE and DCE. This facility applies to
all logical channels used at the DTE/DCE interface for Virtual
Calls.

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

originate outgoing Virtual Calls.

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.

The rules according to which Logical Channel Identifiers can

NOTES

1 Logical cha}

duplex capabilf

the calling DT

13.6 Outg
This optiona
in a DTE/D

Outgoing C
a period of
all logical cl
Calls.

This user fi
accepting ou

The DTE ma]
NOTE — Lo

13.7 One-
This optional]
One-way Log
agreed to for
facility, if sy
originating o

NOTE 1 — 4

hnels used for outgoing Virtual Calls retain their full-
ty.

ing calls are barred, some networks may permit a DTE
Call to itself (i.e., the called address is the address of

).
ing Calls Barred

user facility applies only to Virtual Call service
environment.

Is Barred is an optional user facility agreed to. for

ime by the DTE and DCE. This facility applies to

els used at the DTE/DCE interface for Virtual

ility, if subscribed to, prevents the DCE from
oing Virtual Calls from the DTE.

receive incoming Virtual Calls.

gical channels used for incoming Virtual Calls retain their
full-duplex ca;Ibi]ity.

ay Logical Channel Outgoing
user facility applies only to Virtual Call service.

ical Channel Outgoing is an optional user facility
a period of time by the DTE and-DXE. This user
bscribed to, restricts the logical channel’s use to

ntgoing Virtual Calls only,

A one-way outgoing logical channel used for Virtual Calls

retains its full-duplex capability.

The rules acy

tording to which Logical Channel Identifiers can

be assigned
Calls are giv

NOTE 2 —

outgoing at a

jo one-way ‘outgoing logical channels for Virtual
in figure 1.

allythe logical channels for Virtual Calls are one-way

be assigned to one-way incoming Jogical channels for| Virtual
Calls are given in figure 1.

NOTE 2 — If all the logical channels for Virtual Calls are [one-way
incoming at a DTE/DXE interface, then the effect-is equivaleht to the
Outgoing Calls Barred Facility.

See also:
— Optional User Facility for{Outgoing Calls Barred|(13.6).

13.9 Nonstandard Default' Packet Sizes

Nonstandard Default Packet Sizes is an optional user|facility
agreed to for a period'of time by the DTE and DXE. This user
facility, if subscribéd to, provides for the selection of & default
packet size for)each direction of data transmission from| the list
of packet sizes' supported by the DTE and DXE. Som¢ DXEs
may constrain the default packet size to be the same for both
directions' of data transmission across the DTE/DXE iffterface.
The(default packet size used by a DTE shall always be [capable
of being set to 128. In the absence of this facility, the| default
packet size for each direction of data transmission is 12§ octets.

NOTE — The term "packet size" refers to the maximum length of the

User Data Field in a DATA packet.

Values other than the default packet sizes may be nepotiated
for a Virtual Call by means of the Flow Control Payameter
Negotiation Facility. Values other than the default packet sizes
may be agreed to for a period of time for each Permanent
Virtual Circuit.

See also:

— Optional User Facility for Flow Control Pdrameter
Negotiation (13.12).

13.10 Nonstandard Default Window Sizes

Nonstandard Default Window Sizes is an optional user|facility
agreed to for a period of time by the DTE and DXE. This user
facility, if subscribed to, provides for the selection of Hdefault

window size for each direction of data transmission fiom the

LIS cquxvalem 0 uic

Incoming Calls Barred Facility (except that note 2 to 13.5 does not

apply).

See also:

— Optional User Facility for Incoming Calls Barred (13.5).
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list of window sizes supported by the DTE and DXE. Some
DXEs may constrain the default window size to be the same
for both directions of data transmission across the DTE/DXE
interface. The default window size used by a DTE shall
always be capable of being set to 2. In the absence of this
facility, the default window size for each direction of data
transmission is 2.

Values other than the default window sizes may be negotiated
for a Virtual Call by means of the Flow Control Parameter
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Negotiation Facility. Values other than the default window
sizes may be agreed to for a period of time for each Permanent
Virtual Circuit.

CALL REQUEST packet, then the DXE will assume that the
default window sizes were requested for both directions of data
transmission. If particular packet sizes are not explicitly
requested, then the DXE will assume that the default packet
sizes were requested for both directions of data transmission.

When a called DTE has subscribed to the Flow Control
Parameter Negotiation Facility, each INCOMING CALL packet
indicates the packet sizes and window sizes from which DTE
negotiation can start (in a DTE/DTE environment, such an

See also:

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

13.11 Default Throughput Classes Assignment

Default Throughput Classes Assignment is an optional user

facility_agreed

to for a period of time by the DTE and DXE.

indication is present only if the calling DTE has provided it in

. T . - : : has to exist
This usger facility, if subscribed to, provides f9r th.e selection of between the packet sizes (P) andfor wihdop sizes (W)
a defpult throughput class for each direction of data . .
gransmission from the list of throughput classes supported by requested in the CALL REQUEST packet)and those indicated
the DTE and DXE. Some DXEsng;y constrain fhl;o default in the INCOMING CALL packet (extept in) a DTEIDTE

) o environment where the CALL REQUEST INCOMING
throughput classes to _be the same for both directions of data CALL packets are really the sae packet). called DTE

transmjssion.

In the absence of this facility, the default

throughput classes correspond to the user class of service (i.e.,
access{line transmission rate) of the DTE. In a DTE/DCE

enviro.
class

nt, they may not exceed the maximum throughput
ipported by the DCE.

The de¢fault throughput classes are the maximum throughput
classe§ which may be associated with any Virtual Call at the
DTE/DXE interface. Values other than the default throughput

may request window sizes and/of packet sizes with facilities in
the CALL. ACCEPTED packet.) The only valid facility requests
in the CALL ACCEPTED<packet, as a function [of the facility
indications in the INCOMING CALL packet, are|given in table
11. If a facility request is not made in the CALL ACCEPTED
packet, then thelcalled DTE is assumed to hav¢ accepted the
values indicated) in the INCOMING CALL In a
DTE/DTE-environment, if no facility indication was present in

classe§ may be negotiated for a Virtual Call by means of the
Throughput Class Negotiation Facility. Values other than the
defaul throughput classes may be agreed to for a period of
time fgr each Permanent Virtual Circuit.

See algo:

—-|Optional User Facility for Throughput Class Negotiation
(13.13);

— | Throughput Class values (15.2.2.2).
13.12( Flow Control Parameter Negotiation
This optional user facility applies only to Virtual Call service.

Flow Control Parameter Negotiation is an optional user facility
agreed|to for a period of time by the DTE ‘and DXE for Virtual
Calls. | This user facility, if subscribed to, permits negotiation
on a ppr Virtual Call basis of th¢ flow control parameters. The
flow control parameters are thé-packet size and window size at
the DTE/DXE interface for(@ach direction of data transmission.

NOTE|1 — The term Ypacket size” refers to the maximum length of
the Usef 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

the INCOMING CALL packet and no facility req
the CALL ACCEPTED packet, then the called D
to, have accepted the default values.

In a DTEI/DCE environment, when the calli
subscribed to the Flow Control Parameter Negot
every CALL CONNECTED packet indicates th
and window sizes to be used at the interface for
DTEI/DTE environment, absence of a facility ing
CALL CONNECTED packet indicates that the c{
accepted the values in the INCOMING CALL
none, the default values. The only valid facility
the CALL CONNECTED packet, as a function
requests in the CALL REQUEST packet, are give

A network may have constraints requiring thd
parameters used for a call to be modified bef
them to the DTE in the INCOMING CALL pa
CONNECTED packet; e.g., the ranges of par
available on various networks may differ.

Window sizes and packet sizes need not be the
end of a Virtual Call in a DTE/DCE environment

The role of a DCE in negotiating the flow contr
may be network-dependent.

See also:

est is made in
['E is assumed

ng DTE has
ation Facility,
packet sizes
the call. In a
ication in the
ylled DTE has
packet or, if
indications in
of the facility
n in table 12.

flow control
bre indicating
rket or CALL
imeter values

same at each

ol parameters

NOTE 2 — The default window size is either 2 or the value selected
via the Nonstandard Default Window Sizes Facility. The default packet
size is either 128 or the value selected via the Nonstandard Default
Packet Sizes Facility.

When the calling DTE has subscribed to the Flow Control
Parameter Negotiation Facility, it may separately request, in the
CALL REQUEST packet, packet sizes and/or window sizes for
both directions of data transmission of the Virwal Call. If
particular window sizes are not explicitly requested in the

-~ Flow control procedures (7.1);

— Optional User Facility for Nonstandard Default Packet

Sizes (13.9);

-— Optional User Facility for Nonstandard Default Window

Sizes (13.10);

-— Coding of the packet-size
15.2.2.1.1)

request

(152.1 and
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Table 11 — Valid Flow Control Parametér Requests in CALL ACCEPTED Packet
in Response to Flow Control Parameter Indications in INCOMING CALL Packet

Parameter IndicatiorJ Valid Parameter Request

Wi(indicated) = 2

W(indicated) = 1

W(indicated) = W(requested) = 2

Wirequested) = 1 or 2

P(indicated) > 128

P(indicated) = P(requested) = 128

P(indicated) < 128

P(indicated) < P(requested) < 128

Table 12 — Valid Flow Control Parameter Indications in CALL. CONNECTED Packet
in Response to Flow Control Parameter Requests in CALL REQUEST Packet

Parameter Request| Valid Parameter Indication

W(requested) > 2

Wi(requested) = 1

W(requested) = W(indicated) = 2

W(indicated) = 1 or 2

P(requested) = 128

P(requested) < 128

P(requested) = P(indicated) = 128

P(requested) < P(indicated) < 128

of the window-size request \(15.2.1 and

13.13 Throughput Class Negotiation

This optional yser facility applies only.to Virtual Call service.

Throughput Class Negotiation is¢an) optional user facility agreed
to for a period of time by the\DTE and DXE for Virtual Calls.
This user facility, if subscribed to, permits negotiation on a per
Virtual Call hasis of the throughput classes. The throughput
classes are copsidered>independently for each direction of data
fransmission.

When the call] i c D
Negotiation Facxllty, it may request, in the CALL REQUEST
packet, the throughput classes for both directions of data
transmission of the Virtual Call. If particular throughput
classes are not explicitly requested in the CALL REQUEST
packet, then the DXE will assume that the default values were
requested for both directions of data transmission.

When a called DTE has subscribed to the Throughput Class
Negotiation Facility, each INCOMING CALL packet will
indicate the throughput classes from which DTE negotiation

60

may start (in a DTE/DTE environment, such an indicafion is
present only if the calling DTE has provided it in its| CALL
REQUEST packet). When provided, these throughput flasses
are less than or equal to the ones selected by the calling DTE,
either explicitly, or by default if the calling DTE }15 not
subscribed to the Throughput Class Negotiation Facility |or has
not explicitly requested throughput class values in the [CALL
REQUEST packet. In a DTEIDTE environment, the |called
DTE should assume that the default throughput classe§ were
requested if no indication is present in the INCOMING|CALL
packet. In a DTE/IDCE environment, the throughput ¢lasses
indicated to the called DTE will also not be greater than the

transmtsszon, at the callmg and the called DTE/DCF mterfaces
They may be further constrained by internal limitations of the
network.

The called DTE may request, with a facility in the CALL
ACCEPTED packet, the throughput classes that should finally
apply to the Virtual Call. The only valid values of throughput
classes in the CALL ACCEPTED packet are those that are less
than or equal to the ones (respectively for each direction of
data transmission) indicated in the INCOMING CALL packet.
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If the called DTE does not make any throughput class facility
request in the CALL ACCEPTED packet, then the throughput
classes finally applying to the Virtual Call will be the ones
indicated in the INCOMING CALL packet.

In a DTE/IDCE environment, if the called DTE has not
subscribed to the Throughput Class Negotiation Facility, the
throughput classes finally applying to the Virtual Call are less
than or equal to the ones selected at the calling DTEIDCE
interface, and less than or equal to the default values defined at
the called DTE/DCE interface.

ISO/IEC 8208 : 1990 (E)

for a given Virtual Call to be indicated. These seven facilities
are:

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

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

Negotition Facility, every CALL CONNECTED packet will
indicate the throughput classes finally applying to the Virtual
Call. [n a DTEIDTE environment, such an indication is present
only if|the called DTE has provided it in its CALL ACCEPTED
packet} in its absence, the calling DTE should assume the
throughput classes requested in its CALL REQUEST packet or,
if nona, the default throughput classes apply.

When[Ehe calling DTE has subscribed to the Throughput Class

In a DTE/IDCE environment, when neither the calling DTE nor
the called DTE has subscribed to the Throughput Class
Negotintion Facility, the throughput classes applying to the
Virtua] Call will not be higher than the ones agreed to as
defaulis at the calling and called DTE/DCE interfaces. They
may further constrained to lower values by the network,
e.g., far international service.

NOT

1 Sincg both the Throughput Class Negotiation and Flow Control
Parameter Negotiation Facilities can be applied to a single call, the
achievgble throughput will depend on how the D-bit is manipulated.

2 Usets are cautioned that the choice of too small a window size and
packet [size at a DTE/DXE interface (made by use of the Flow Control
Parametter Negotiation Facility) may adversely affect the ‘attainable
throughput class of a Virtual Call. This is likewise true of flow control
mecharjisms adopted by the DTE to control data transmission from the
DXE.

See algo:

—| Coding of the Throughput Class Negotiation Facility
(15.2.1 and 15.2.2.2);

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

— Optional User, Fagility for Flow Control Parameter
Negotiation (1312).

13.14] Closed . User Group related facilities

These|optional-user facilities apply only to Virtual Call service
in a OTE/DCE environment.

c) Closed User Group With Incoming Acdess (13.14.3):
this is a variant of (a) that also enablef the DTE to
receive incoming calls from DTEs-in thd open part of

".the network (i.e., from DTEs‘not belonging to any
CUG), and from DTEs in “other CUGs having the
outgoing access capability, (see (b) above);

d) Incoming Calls Barréd ,Within A Closed User Group
(13.14.4): this is_d\supplementary facility| to (a), or (b)
andfor (c) that-prevents the DTE from |receiving any
incoming calls-from DTE:s in a specified QUG;

e) Outgoing«Calls Barred Within A Closed User Group
(13.14.5) this is a supplementary facility to (a), or (b)
and/or (c) that prevents the DTE froml making any
outgoing calls to DTEs in a specified CUG;

)\ Closed User Group Selection (13.14.6)] this facility
provides for the specification of the CUG pertaining to a
specific Virtual Call; and

g) Closed User Group With Outgoing Acfess Selection
(13.14.7); this is a variant of (f) that flso enables a
DTE or DCE to signal that outgoing [access should
apply for the Virtual Call.

A DTE may belong to one or more CUGY Each DTE
belonging to at least one CUG agrees with the n¢twork to have
either the Closed User Group Facility, or one ¢r both of the
Closed User Group With Outgoing Access and the Closed User
Group With Incoming Access Facilities. For feach CUG to
which a DTE belongs, either or none of the Incoming Calls
Barred Within A Closed User Group or the
Barred Within A Closed User Group Facilities

CUGs that the DTE belongs to, a preferential
be required to be specified by the DTE. S
preferential CUG allows a CUG to be designat
Virtual Call without explicitly indicating it| in a CALL
REQUEST or INCOMING CALL packet.

The set—of—eclosed—user—group—(CHG—optional—user—faeilities
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 28 shows some of the
possibilities that exist for a hypothetical 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

When a DTE belonging to one or more CUGs places a Virtual
Call, the DTE may explicitly indicate in the CALL REQUEST
packet the CUG selected by using the Closed User Group
Selection Facility or the Closed User Group With Outgoing
Access Selection Facility (see the note). When a DTE
belonging to one or more CUGs receives a Virtual Call, the
CUG selected 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.
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DTEE
CLOSED USER GROUP (CUG) INFORMATION
CAN CAN
MAKE RECEIVE
DTE SUBSCRIPTION CALLS TO | CALLS FROM
A CUG With Outgoing Access B,D,E B
+CUG 1
B CUG With Incoming Access A AC,D,E
*CUG 1
* CUG-2.With Outgoing Calis Barred
C CUG B D
«-CUG 2
D CUG With Incoming Access B,C AE
* CUG 2 With Incoming Calls Barred
E No CUG Subscription B,D A

Figure 28 — Allowable Connections in Hypothetical Closed User Group Environment
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NOTE — For a given Vinual 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.
13.14.1 Closed User Group

This optional user facility applies only to Virtual Call service
in 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 V1rtua1 Calls. This

A CUG perrmts the DTEs belongmg 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.

13.14.2 Closed User Group With Outgoing Access

This optional user facility applies only to Virtual Call service
in 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, enables the
DTE to belong to one or more closed user groups and to
originlxIe Virtual Calls to DTEs in the open part of the network
G.e, DTEs not belonging to any CUG) and to DTEs
belonging to other CUGs with the incoming access capability.

When the Closed User Group With Outgoing Access Facility is
subscriped to and the network offers to the DTE the capability
of chopsing not to have a preferential CUG and.the, DTE has
chosen| not to have a preferential CUG, then both the Closed
User Group Selection Facility and the Closed-User Group With
Outgoing Access Selection Facility are applicable for use at the
interface. In all other cases of subscription to the Closed User
Group [With Outgoing Access Facility, the DTE shall specify a
preferential CUG and only the (Closed User Group Selection
Facility is applicable for use at_the interface.

13.14.3 Closed User Group With Incoming Access

This optional user facility applies only to Virtual Call service
in a DYE/DCE enyironment.

Closed| User Group” With Incoming Access is an optional user
facility] agreed to for a period of time by the DTE and DCE for
Virtual Calls: This user facility, if subscribed to, enables the
DTE 1 d—to

ISO/IEC 8208 : 1990 (E)

Outgoing Access Selection Facility are applicable

for use at the

interface. In all other cases 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 Incoming Calls Barred Within A Closed User

Group

This optional user facility applies only to Virtual Call service
in a DTEIDCE environment.

d User
opuona.l user facxhty agreed to for a period of(ti

and DCE. This user facility, if subscribed tofof fa

permits the DTE to originate Virtual Calls to
CUG but precludes the reception of ificoming ca
in this CUG.

Group is an
e by the DTE
given CUG,
DTEs in this
Is from DTEs

13.14.5 Outgoing Calls Barred(Within A Closed User

Group

This optional user facility\applies only to Virtudql Call service

in a DTE/DCE environment.
Outgoing Calls (Barred Within A Closed User

Group is an

optional user facility agreed to for a period of tinjfe by the DTE
and DCE,-This user facility, if subscribed to for fa given CUG,

permits~the/ DTE to receive Virtual Calls from
CUG but prevents the DTE from originating V
DTEs'in this CUG.

13.14.6 Closed User Group Selection

DTEs in this
rtual Calls to

This optional user facility applies only ‘to Virtudql Call service

in a DTE/IDCE environment.

Closed User Group Selection is an optional user
may be used on a per Virtual Call basis. This f}
requested or received by a DTE only if it has sulf

facility which
cility may be
scribed to the

Closed User Group Facility, or to the Closed Us¢r Group With

Outgoing Access Facility andfor the Closed Use
Incoming Access Facility.

The Closed User Group Selection Facility may
calling DTE in the CALL REQUEST packet
CUG selected for a Virtual Call.

The Closed User Group Selection Facility is
INCOMING CALL packet to indicate to the ¢
CUG selected for a Virtual Call.

The number of CUGs to which a DTE can belo

r Group With

e used by the
o specify the

used in the
lled DTE the

ng is network

dependent. If the maximum value of the index

signed for use

by the DTE to select the CUG is 99 or less, the Hasic format of

the Closed User Group Selection Facility shall

used. If the

maximum value of the index assigned is between 100 and

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

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

9999, the extended format of the Closed User Group Selection

Facility shall be used.

Some networks may permit a DTE to use either the basic or
extended format of the Closed User Group Selection Facility

when the index is 99 or less.

NOTE — When a DTE subscribes to less than 101 CUGs, the network
should be able to agree on a maximum value of the index smaller than

100 if requested by the DTE.

The appearance, in a CALL REQUEST packet, of both formats
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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
Selection Facility in CALL REQUEST and INCOMING CALL
packets is given in tables 13 and 14, respectively.

See also:
— Coding of the Closed User Group Selection Facility
(15.2.1 and 15.2.2.3).

13.14.7 Closed User Group With Outgoing Access Selection

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

Table 13 — Meaning of Closed User Group Related Facilities in CALL REQUEST Packets

Contents of CALL REQUEST Packet (see Note 1)
CuG Closed User Closed User Neither Closed
subscription of Group Group With User Group
the calling DTE Selection Outgoing Access | Selection nor
Facility Selection Closed User
Facility Group With
Outgoing Access
Selection
Facility
CUG with
preferential CUG Preferential or
(see Note 2) specified only CUG
CUG/IA with (see Note 3) (See Note 3)
preferential
Not allowed
CUG/OA with CUG specified | (call cleared) Preferential or
preferential + outgoing only CUG +
CUG/IA/OA with access outgoing access
preferential (see Note 3) (see Notes 4, 5)
CUG/IA without Not allowed
preferential (call cleared)
CUG/OA without CUG specified
preferential (see Note 3) CUG specified +
outgoing access
CUG/IA/OA without (see Notes 4, 5) Outgoing
preferential Access
No CUG Not allowed Not allowed
(call cleared) (call cleared)
IA F Incoming-Access
OA (= Outgoing’ Access

NOTES
1 'li inclusion of both the Closed User Group Selection Facility and the Closed User Group With Outgoing Access

Selection Facility is not allowed in the CALL REQUEST packet.

2 CUG without preferential is not allowed.

3 If outgoing calls are barred within the specified CUG or within the preferential or only CUG, then the call is cleared.

4 If outgoing calls are barred within the specified CUG or within the preferential or only CUG, then only outgoing

access applies.

5 For international calls, if the destination network does not support the Closed User Group With Outgoing Access
Selection Facility, the call may be cleared even if the called DTE belongs to the specified CUG or to the open world, or

has incoming access.
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Table 14 — Meaning of Closed User Group Related Facilities in INCOMING CALL PacKets

Contents of INCOMING CALL Packet (see Note 1)
CuG Closed User Closed User Neither Closed
subscription of Group Group With User Group
the called DTE Selection Outgoing Access | Selection nor
Facility Selection Closed User
Facility Group With
Outgoing Access
Selection
Facility
CUG with
preferential CUG Preferential or
(see Note 2) specified only CUG
CUG/OA with (see Note 3) (see Note 3)
preferential
CUG/IA with CUG specified | Not applicable Preferential ‘Or.
preferential + incoming only CUG. +
CUG/IA/OA with access incoming access
preferential (see Note 4) (see Note 5)
CUG/OA without Not applicable
preferential
CUG/IA without CUG specified .
preferential (see Note 3) _CUG spemﬁed *
CUG/IA/OA without INCOMINEACCESS | ncoming
Preferential (see Noje 4) Access
No CUG Not applicable | Not applicable '

IA = Incoming Access
OA = Outgoing Access

NOTES

2 CUG without preferential ismot allowed.

Facility.

Closed| User \Group With Outgoing Access Selection is an
optiongl user: facility which may be used on a per Virtual Call
basis. LThis 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 Access Facility, or to
both the Closed User Group With Outgoing Access 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 Incoming Access and Closed User
Group With Outgoing Access Facilities.

1 The DCE will never include both the Closed User Group Selection Facility and the Closed User Group With
Outgoing Access Selection Facility in-an INCOMING CALL packet.

3 When incoming calls ar¢ barred within this CUG, the call is blocked; there is no incoming call.

4 When incoming calls are barred within this CUG, only incoming access applies and the INCOMING CALL packet
contains neither the Closed User Group Selection Facility nor the Closed User Group With Outgoing Access Selection

5 When incoming calls are barred within this CUG, only incoming access applies.

The Closed User Group With Outgoing Acdess Selection
Facility may be used by the calling DTE in the CALL
REQUEST packetto—specify the CUG selacted! for a Virtual
Call and to indicate that outgoing access is also desired.

The Closed User Group With Outgoing Access Selection
Facility is used in the INCOMING CALL packet to indicate to
the called DTE the CUG selected for a Virtual Call and that
outgoing access had applied at the calling DTE.

The number of CUGs to which a DTE can belong is network
dependent. If the maximum value of the index assigned for use
by the DTE to select the CUG is 99 or less, the basic format of
the Closed User Group With Outgoing Access Selection
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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.

Some networks may permit a DTE to use either the basic or
extended format of the Closed User Group With Outgoing
Access Selection Facility when the index is 99 or less.

NOTE — When a DTE subscribes to less than 101 closed user groups,
the network should be able to agree to a maximum value of the index

smaller than 100 if requested by the DTE.

Outgoing Access Facility. For a given BCUG, it is permissible
for one DTE to subscribe to the Bilateral Closed User Group
Facility while the other DTE subscribes to the Bilateral Closed
User Group With Qutgoing Access Facility.

When a DTE belonging to one or more BCUGs places a
Virtual Call, the DTE should indicate in the CALL REQUEST
packet the BCUG selected by using the Bilateral Closed User
Group Selection Facility. When a DTE belonging to one or
more BCUGs receives a Virtual Call, the BCUG selected will
be indicated in the INCOMING CALL packet through the use

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 13 and 14,
respectively.
See also:
— Coding| of the Closed User Group With Outgoing
Access|Selection Facility (15.2.1 and 15.2.2.4).

13.14.8 Absence of both CUG-Selection Facilities

The significange of the absence of both the Closed User Group
Selection Facility and the Closed User Group With Outgoing
Access Selectipn Facility in CALL REQUEST and INCOMING
CALL packets|is given in tables 13 and 14, respectively.

13.15 Bilateral Closed User Group related facilities

These optional user facilities apply only to Virtual Call service
in a DTE/DCH environment.

The set of bilateral closed user group (BCUG) optional user
facilities enables pairs of DTEs to form bilateral relations
allowing access between each other while limiting accéss to or

from other D
formed. Diffe]
having these
accessibility w|
There are thr
facilities that
period of time
a given Virtua

Es with which such a relation has-not been
rent combinations of access restrictions for DTEs
facilities result in various combinations of
ithin a network environment.

pe BCUG-related facilities:) two of these are
rach DTE and the network may agree to for a
the other facility permits the BCUG selected for
Call to be indicated: The three facilities are:

a) Bilaterdl Closed User Group (13.15.1): this is the basic
facility | that enables ja DTE to belong to one or more
BCUGs;

b) Bilaterdl Closed User Group With Outgoing Access
, (13.15.2): this is a variant of (a) that also enables the

of-the Bitateral-Closed-Yser-Group-—Sefectionr Facitity—
The number of BCUGs to which a DTE can belong(is network
dependent.

A DTE may, at the same time, have one of the-Bilateral Closed
User Group related facilities and one ormore of the Closed
User Group related facilities described in"13.14. The CUG and
BCUQG facilities are independent of one another. For example,
a call within a CUG is not regarded as an outgoing access call
in relation to the BCUG-related facilities.

13.15.1 Bilateral Closed User Group

This optional user facility applies only to Virtual Call ervice
in a DTE/DCE environment.

Bilateral Closed)User Group is an optional user facility pgreed
to for a period of time by the DTE and DCE for Virtual|Calls.
This userifacility, if subscribed to, enables the DTE to belong
to one or,more BCUGs. A BCUG permits a pair of DTEs that
bilaterally agree to communicate with each other to do o but
précludes communication with all other DTEs.

13.15.2 Bilateral Closed User Group With Outgoing Access

This optional user facility applies only to Virtual Call dervice
in a DTE/IDCE environment.

Bilateral Closed User Group With Outgoing Access |is an
optional user facility agreed to for.a period of time by th¢ DTE
and DCE for Virtual Calls. This user facility, if subscrifjed to,
enables the DTE to belong to one or more BCUGs gnd to
originate Virtual Calls to DTEs in the open part of the n¢twork
(i.e., to DTEs not belonging to any BCUG).

13.15.3 Bilateral Closed User Group Selection

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

Bilateral Closed User Group Selection is an optional
which may be used on a per Virtual Call basis. This
should be requested or will only be received by a DTE iff it has
subscribed to the Bilateral Closed User Group Facility or|to the

' DTE to make outgoing calls to DTEs in the open part of
the network (i.e., to DTEs not belonging to any BCUG);
and

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

A DTE may belong to one or more BCUGs. Each DTE
belonging to at least one BCUG has either the Bilateral Closed
User Group Facility or the Bilateral Closed User Group With
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The Bilateral Closed User Group Selection Facility is used by
the calling DTE in the CALL REQUEST packet to specify the
BCUG selected for a Virtual Call. The called-DTE address
length should be coded all zeros.

The Bilateral Closed User Group Selection Facility is used in
the INCOMING CALL packet to indicate to the called DTE the
BCUG selected for a Virtual Call. The calling-DTE address
length is coded all zeros.
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See also:

— 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 Virtwal Call. In a DTE/DCE
environment, a DTE may use this facility without prior
agreement. In a DTE/DTE environment, prior agreement

ISO/IEC 8208 : 1990 (E)

The significance of the CALL CONNECTED packet, as well as
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 with the Call User Data Field has been
received by the called DTE.

All other procedures for processing a Virtual Call in which the
Fast Select Facility has been requested are not affected by the
request.

See also:

bemeﬁmwrbﬁrrrrzqmdwmﬂmﬁdny.—ﬁm
agreement permits both DTEs to originate calls with this

facility and requires them to process received calls using this
faciliry.

If, in ¢ DTE/IDCE environment, a DTE places a call using Fast
Select| to a DTE that has not subscribed to the Fast Select
Accepiance Facility, then the call will be cleared by the
netwotk with a cause indicating "Fast Select Acceptance Not
Subscribed." If, in a DTEIDTE environment, a DTE places a
call t¢ a DTE that did not agree to use Fast Select, then the
called| DTE may clear the call with a cause indicating "DTE
Originated" and the diagnostic "Fast Select Not Subscribed."

DTEs|can request Fast Select on a per Virtual Call basis by
means of the Fast Select Facility in a CALL REQUEST packet
using [any logical channel which can be used for originating
Virtual Calls.

The Hast Select Facility, if requested in the CALL REQUEST
packet and if it indicates no restriction on response:

a) | allows the CALL REQUEST packet to contain a Call
User Data Field of up to 128 octets;

b) | authorizes the DXE to transmit to the calling-DTE,
during the DTE CALL REQUEST state (p2),-a CALL
CONNECTED or CLEAR INDICATION packet with a
Called or Clear User Data Field, respectively, of up to
‘| 128 octets; and

¢) | authorizes the calling DTE and )the DXE to transmit,
after call setup has been  completed, a CLEAR
REQUEST or a CLEAR INDICATION packet with a
Clear User Data Field of up to 128 octets.

The Hast Select Facilityyif -requested in the CALL REQUEST
packet and if it indicates.restriction on response:

a) | allows the"CALL REQUEST packet to contain a Call
User Data.Field of up to 128 octets; and

b) | authorizes the DXE to transmit to the calling DTE,
during the DTE CALL REQUEST state (p2), a CLEAR

— Call Setup and Call Clearing packets (12.2);
- Coding of the Fast Select Facility (15:2.1 [and 15.2.2.6);

— Optional User Facility for ~Fast Seleft Acceptance
(13.17).

13.17 Fast Select Acceptance

This optional user facility’ applies only to Virtu@l Call service
in a DTE/DCE environment.

Fast Select Acceptance is an optional user facility agreed to for
a period of time, by the DTE and DCE for Virtyal Calls. This
user facility, if{subscribed to, authorizes the DCE to transmit to
the DTE incoming calls which request the Fast Select Facility.
In the absence of this facility, the DCE will not [transmit to the
DTE any incoming calls which request the Fast Jelect Facility.

If the called DTE has subscribed to the Fast Selpct Acceptance
Facility, it will be advised that Fast Select, ps well as an
indication of whether there is a restriction on thé response, has
been requested through the inclusion of the Fast|Select Facility
in the INCOMING CALL packet.

The presence of the Fast Select Facility indicating no restriction
on response in an INCOMING CALL packet pefmits the called
DTE:

a) to issue, as a direct response to this pgcket, a CALL
ACCEPTED packet with a Called User Data Field of
up to 128 octets;

b) to issue, at any time, a CLEAR REQUERT packet with
a Clear User Data Field of up to 128 octets; and

¢) to receive, after call setup has been| completed, a
CLEAR INDICATION packet with a Cllear User Data
Field of up to 128 octets.

The presence of the Fast Select Facility indicating restriction on
response in an INCOMING CALL packet permits the called
DTE to issue, as a direct response to this packet, a CLEAR
REQUEST packet with a Clear User Data Ficld of up to 128

“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.

The Call User Data Field, Called User Data Field, and Clear
User Data Field shall contain an integral number of octets, as
indicated in 12.1.

ociets; the called DTE is not authorized to send a CALL
ACCEPTED packet.

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

The Call User Data Field, Called User Data Field, and Clear
User Data Field shall contain an integral number of octets, as
indicated in 12.1.
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All other procedures for processing a Virtual Call in which the
Fast Select Facility has been requested are not affected by the
request.
See also:

—- Call Setup and Call Clearing packets (12.2);

— Optional User Facility for Fast Select (13.16);

~ Clearing procedures (5.5);

— Coding of the Fast Select Facility (15.2.1 and 15.2.2.6).

— requesting reverse charging using the Reverse
Charging Facility, or

— identifying a third party using the Network User
Identification Facility.

When the party to be charged for a Virtual Call has
not been established, the DCE that receives the CALL
REQUEST packet will apply reverse charging to the
call.

NOTE — For an interim period of time, some networks may choose to
enforce local charging prevention by clearing the call when the party to

13.18 Reverse Charging

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

Reverse Chagging is an optional user facility which may be
requested by ja DTE for a given Virtual Call. When used, this
facility requests that the network charge all costs associated
with the ensujng Virtual Call to the called DTE.

See also:

-~ Optional User Facility for Reverse Charging Acceptance
(13.19);

— Coding of the Reverse Charging Facility (15.2.1 and
15.2.216).

13.19 Reverse Charging Acceptance

This optionall user facility applies only to Virtual Call service
in a DTE/DCE environment.

Reverse Charging Acceptance is an optional user facility agreed
to for a perigd of time by the DTE and DCE for Virtual Calls.
This user facility, if subscribed to, authorizes the DCE to
transmit to the DTE incoming calls which request the Reverse
Charging Fadility. In the absence of the facility, the DCE-will
not transmit|to the DTE incoming calls which request~'the
Reverse Charging Facility.

See also:
'— Optional User Facility for Reverse Charging (13.18).
13.20 Local Charging Prevention

This optionall user facility applies-only to Virtual Call service
in a DTEIDCE environment. ,

Local Charging Prevention is‘an optional user facility agreed to
for a period jof time by the DTE and DCE for Virtual Calls.
This ‘user fa ility, if_subscribed to, authorizes the DCE to
prevent the establishment of Virtual Calls which the subscriber
must pay for py:

be charged has not been established.
See also:
-— Optional User Facility for Reverse Charging’(13.18);

-— Optional User Facility for Network-User Identification
(13.21).

13.21 Network User Identification (NUI) related
facilities

These optional user facilities' apply only to Virtual Call|service
in a DTE/DCE environment:

The set of Network User Identification (NUI) related fhcilities
enables the DTE(to provide information to the netwprk for
purposes of billing) security, network management, or to| invoke
subscribed facilities.

This setcis_composed of three optional user facilities. The NUI
Subscription Facility and the NUI Override Facility
agreed to for a period of time for Virtual Calls. A DTE may

NUI Subscription Facility and the NUI Override Facilify.

transmitted to the remote DTE.
13.21.1 NUI Subscription

in a DTE/DCE environment.

NUI Subscription is an optional user facility agreed ¢
period of time by the DTE and DCE for Virtual Calls.
user facility, if subscribed to, enables the DTE to
information to the network for billing, security, or
management purposes on a per call basis. This informption is
provided by the DTE in the CALL REQUEST packet of in the
CALL ACCEPTED packet by using the NUI Selection Facility.
It may be used whether or not the DTE has also subscfibed to

a) not i Ificoming _calls which
request the Reverse Charging Facility; and

b) ensuring that the charges are made to another party
whenever the DTE originates a call. This other party
can be determined by using any of a number of
actions, both procedural and administrative. The
procedural methods that may be used by the DTE
include:
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the Local Charging Prevention Facility. If the DCE determines
that the network user identifier is invalid or that the NUI
Selection Facility is not present when required by the network,
it will clear the call.

See also:

— Optional User Facility for Local Charging Prevention
(13.20);
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— Optional User Facility for NUI Selection (13.21.3).
13.21.2 NUI Override

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

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

ISO/IEC 8208 : 1990 (E)

— Coding of the NUI Selection Facility (15.2.1 and
15.2.2.7).

13.22 Charging Information

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

Charging Information is an optional user facility which may be
either agreed to for a period of time by the DTE and DCE for
all Virtual Calls or requested by a DTE for a given Virtual
Call.

provided in a CALL REQUEST packet by means of the NUI
Sclectfon Facility, the set of subscription-time optional user
facilitles associated with it overrides the facilities which. apply
to the|interface. This override does not apply to other existing
calls ¢r subsequent calls on the interface. It remains in effect
for the duration of the particular call to which it applies.

The ¢ptional user facilities that may be associated with a
network user identifier when the NUI Override Facility has
been $ubscribed to are specified in table 15. The optional user
facilitjes which have been agreed to for a period of time for the
interface and which are not overridden by using the NUI
Overrjde Facility remain in effect.

See also:
—1 Optional User Facility for NUI Selection (13.21.3).
13.21}3 NUI Selection

This ptional user facility applies only to Virtual Call service
in a DTE/DCE environment.

NUI [Selection is an optional user facility which may\ be
requested by a DTE for a given Virtual Call. This user(facility
may be requested by a DTE only if it has subscribed to the
NUI [Subscription Facility and/or the NUI Overtide Facility.
The NUI Selection Facility permits the DTE (to)specify which
netwqrk user identifier is to be used in conjunction with the
NUI Subscription Facility and/or the NULOverride Facility.

NUI Belection may be requested inra €ALL REQUEST packet
if thq selected network user identifier has been agreed to in
conjupction with the NUI Subseription Facility or the NUI
ide Facility. NUI Selection may be requested in a CALL

possibly; in.every CALL ACCEPTED packet transmitted on a
give interface, when the NUI Subscription Facility

1, can request
the Charging Information Facility on a per Virfual Call basis.
This is done by means of the Charging Information Request
Facility in the CALL REQUEST packet ¢r the CALL
ACCEPTED packet.

If a DTE subscribes to the Charging Information Facility for a
period of time, then the facility is in effect for the DTE, if it is
the DTE to be charged for a“call, without sendjng the facility
request in a CALL REQUEST or CALL ACCEP[TED packet.

The DCE will tise the Charging Information Indication
Facilities in &the CLEAR INDICATION | or CLEAR
CONFIRMATION packet to indicate to the DTH to be charged
information{ about the charge for that call| andfor other
information which makes it possible for the uder to calculate
the. charge.

See’also:

— Coding of the Charging Information Request Facility
(15.2.1 and 15.2.2.8.1);

— Coding of the Charging Information Indi¢ation Facilities
(15.2.1 and 15.2.2.8.2 through 15.2.2.8.4)

13.23 RPOA related facilities

These optional user facilities apply only to Virtgal Call service
in a DTE/DCE environment.

The set of RPOA optional user facilities prpvides for the
calling DTE’s designation of a sequence of one pr more RPOA
transit network(s) within the originating country| through which
the call is to be routed when more than one RPOA transit
network exists at a sequence of one or more gdteways. In the
case of international calls, this capability includps the selection
of an international RPOA in the originating courtry.

In the absence of both the RPOA Subscription Facility and the
RPOA Selection Facility, no user designation of RPOA transit
networks is in effect.

13.23.1 RPOA Subscription

has been agreed to for a period of time for the interface.

If the network determines that the network user identifier is
invalid or that any of the optional user facilities
requested in the CALL REQUEST packet are not allowed for
the DTE, it will clear the call.

See also:

This optional user jacility applies only to Virtual Call service
in a DTEIDCE environment.

RPOA Subscription is an optional user facility agreed to for a
period of time by the DTE and DCE for Virtual Calls. This
user facility, if subscribed to, applies (unless overridden for a
single Virtual Call by the RPOA Selection Facility) to all
Virtual Calls where more than one RPOA transit network exists
at a sequence of one or more gateways. The RPOA
Subscription Facility provides a sequence of RPOA transit
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Table 15 — 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

D-bit Modification
Packet Relransmlssmn

.................. No
................. No

On'line Facility Registration..........ceeveveenruenerrverenes
Extended Packet Sequence Numbering ....................

No
No

I

No
No
No
No
Yes
Yes
Yes

Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

networks thropigh which calls are to be-routed.
See also:

— Optioral User Facility/for RPOA Selection (13.23.2).
13.23.2 RPOA Selection

This optional user facility applies only to Virtual Call service
in a DTEIDCE environment.

RPOA Selection-is an optional user facili

requested by a DTE for a given Virtual Call. It is not
necessary to subscribe to the RPOA Subscription Facility in
order to use this facility. This facility, when used for a given
Virtual Call, applies for this Virtual Call only where more than
one RPOA transit network exists at a sequence of one or more
gateways. The RPOA Selection Facility provides a sequence of
RPOA transit networks through which the call is to be routed.
The presence of this facility in a CALL REQUEST packet
completely overrides the sequence of RPOA transit networks
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that may have been specified by the RPOA Subsdription
Facility.

If the DTE selects only one RPOA transit network, either the
basic or extended format of the RPOA Selection Facilify may
be used. If the DTE selects more than one RPOA |transit
network, the extended format of the RPOA Selection Facility
shall be used. The appearance of both formats in a |CALL
REQUEST packet will be treated as a facility code not allowed.

e also:
~— Optional User Facility for RPOA Subscription (13.23.1);

— Coding of the RPOA Selection Facility (15.2.1 and
152.2.9).

13.24 Hunt Group

This optional user facility applies only to Virtual Call service
in a DTE/DCE environment.
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Hunt 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, distributes incoming calls having an address
associated with the hunt group across a designated grouping of
DTE/DCE interfaces.

Selection is performed for an incoming Virtual Call if there is
at least one idle logical channel, excluding one-way outgoing
logical channels, available for Virtwal Calls on any of the
DTE/DCE interfaces in the group. Once a Virtual Call is
assigned to a DTE/DCE interface, it is treated as a regular call.

ISO/IEC 8208 : 1990 (E)

interface.

Call redirection or call deflection is limited to the network of
the DTE originally called.

The basic service is limited to one call redirection or call
deflection. In addition, some networks may permit a chaining
of several call redirections or call deflections. In all cases,
networks will ensure that loops are avoided and that the
connection establishment phase has a limited duration,
consistent with the DTE timer T21.

I\ L.

irtual Calls are placed to a hunt group address in the
here specific addresses have also been assigned to the
al DTE/DCE interfaces, the CLEAR INDICATION
(when no CALL ACCEPTED packet has been
transmitted) or the CALL CONNECTED packet transferred to
the calling DTE optionally will contain the called DTE address
of the|selected DTE/DCE interface. It will also contain the
Called|Line Address Modified Notification Facility indicating
the regson why the called DTE address is different from the
one originally requested.

Virtual Calls may be originated by the DTEs on the DTE/DCE
interfages belonging to the hunt group; these are handled in the
normal manner. In particular, the calling DTE address
transferred to the remote DTE in the INCOMING CALL packet
is the hunt group address unless the DTE/DCE interface has a
address assigned. Permanent Virtual Circuits may be
to DTE/DCE interfaces belonging to the hunt group.
These | Permanent Virtual Circuits are independent of the
operatjon of the hunt group. Some networks may apply Virtual
Call sybscription-time optional user facilities in common to_ all
DTEMCE interfaces in the hunt group, place a limit on.the
numbep of DTE/DCE interfaces in the hunt group, camd/or
constrgin the size of the geographic region that can_be ‘served
by a single hunt group.

See algo:

—| Optional User Facility for Called Line Address Modified
Notification (13.26).

13.25| Call Redirection and Call'Deflection related
facilities

These pptional user facilities~apply only to Virtual Call service
E/DCE environment.

When—the—VHirs the CLEAR
INDICATION packet, when no CALL. ACCEPTED packet has
been transmitted by any DTE, or the CALL CONNECTED
packet transferred to the calling DTE will”contpin the called
address of the alternative DTE and ‘the’ Called [Line Address
Modified Notification Facility, indicating the repson why the

called address is different from the) one originally

When the Virtual Call is redirected or deflected,

may indicate to the alternative DTE that the call
or deflected, the reason)for redirection or defle
address of the originally-called DTE, using the C
or Call Deflection Notification Facility in the

requested.

me networks
as redirected
ttion, and the
111 Redirection
INCOMING

CALL packet.

See also:
=2 Call Request Response Timer (T21) (table[26);
= Optional User Facility for Called Line Address Modified
Notification (13.26).
13.25.1 Call Redirection

This optional user facility applies only to Virtugl Call service
in a DTE/IDCE environment.

Call Redirection is an optional user facility agreed to for a
period of time by the DTE and DCE for Virtugl Calls. This
user facility, if subscribed to, redirects incoming|calls destined
to this DTE when:

a) the DTE is out of order, or
b) the DTE is busy.

Some networks may provide call redirection only in case (a).
Some networks may offer, in addition:

¢) systematic call redirection due to a prior request by the
subscriber according to criteria other ﬂ‘:t? (a) and (b)
above, agreed to between the network and the
subscriber.

In addition, some networks may offer eithey one of the
following (mutually exclusive) capabilities:

T 10 CALL
packet is transmitted to the originally-called DTE when such a
redirection is performed. The call deflection related facilities
allow the originally-called DTE to deflect individual incoming
Virtual Calls after reception of the INCOMING CALL packet.
A DTE may subscribe to the Call Redirection Facility, 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

a)—a histof-altermative DPTEs(say; €15-€2,—..) is stored by
the network of the originally-called DTE (say, DTE B).
Consecutive attempts of call redirection are tried to
each of these addresses, in the order of the list, up to
the completion of the call;

b) call redirection may be logically chained; if DTE C has
subscribed to call redirection to DTE D, a call
originally redirected from DTE B to DTE C may be
redirected to DTE D; call redirections and - call
deflections may also be chained.

)|
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The order of call-setup processing at the originally-called DCE,
as well as at the alternative DCE, will be according to the
sequence of Call Progress Signals in CCITT Recommendation
X96. For those networks that provide systematic call
redirection with the prior request of the called DTE, the
systematic call redirection request will have the highest priority
in the call-setup processing sequence at the originally-called
DCE.

13.25.2 Call Deflection Related Facilities
13.25.2.1 Call Deflection Subscription

NOTE — For an interim period, some networks may not allow a
deflected INCOMING CALL packet’s contents to be modified, in which
case a deflecting DTE is not permitted to use any user data or CCITT-
specified DTE facilities in the CLEAR REQUEST packet.

The X.25 facilities that are present in the INCOMING CALL
packet transmitted to the alternative DTE are those that would
have been present in the INCOMING CALL packet if the call
was a direct call from the calling DTE to the alternative DTE;
moreover, the Call Redirection or Call Deflection Notification
Facility may also be present, if supported by the network.

Bit 7 of the General Format Identifier in the INCOMING

This optional|user facility applies only to Virtual Call service
in a DTE/IDCE environment.

Call Deflection Subscription is an optional user facility agreed
to for a peripd of time by the DTE and DCE. This user
facility, if subscribed to, enables the DTE to request, by using
the Call Deflection Selection Facility, that an individual call
presented to if by transmission of an INCOMING CALL packet
be deflected t¢ an alternative DTE.

The DCE may use a network timer, with a value agreed to with
the subscriber] to limit the time between the transmission to the
originally-called DTE of an INCOMING CALL packet and the
request by Lh£ originally-called DTE to deflect the call. Once
this timer has|expired, the originally-called DTE will no longer
be permitted [to use the Call Deflection Selection Facility to
defiect the call. If the originally-called DTE tries to deflect the
call after the|expiration of this timer, the network clears the
call.

13.25.2.2 Ca

This optional|user facility applies only to Virtual Call service
ina DTE/DC environment.

Deflection Selection

Call Deflection Selection is an optional user facility which may
be used on # per 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 belused by the
called DTE in the CLEAR REQUEST packet only in direct
response to INCOMING CALL packet to specify the
alternative address to which the. call is to be deflected.
When requested for a given Virtual\Call, the network deflects
the call to alternative DTE~and’ does not respond to the
calling DTE 3s a result of the)clearing at the originally-called
DTE/DCE interface.

If the Call Déflection Selection Facility is used in the CLEAR
REQUEST ket, (then the DTE must also include any
CCITT-specified .DTE facilities and user data to be sent to the
alternative DTE._Up to 16 octets of user data may be included

CALL packet transmitted to the originally called DTE [and to
the alternative DTE has the same value as the bit inthe| CALL
REQUEST packet.

If the network offers only the basic service "and if |a call

. redirection or call deflection has already |been performed, the

DCE clears the call when the Call Deflection Selection Facility
is used.
See also:

— Optional User Facilityfor Fast Select (13.16);

— Coding of the Call Deflection Selection Facility [15.2.1
and 15.2.2.10).

13.25.3 Call Rédirection or Call Deflection Notiﬁcati(Il
ervice

This optional user facility applies only to Virtual Call
in a DTEIDCE environment.

Call Redirection or Call Deflection Notification is a user facility
used_ by the DCE in the INCOMING CALL packet to |inform
the altemative DTE that the call has been redireted or
deflected, why the call was redirected or deflected, and the
address of the originally-called DTE.

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 put 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.

Some networks may also use the following reason in ngtwork-
dependent cases:

e) Call distribution within a hunt group.
See also:
— Coding of the Call Redirection or Call Deflection

in the CLEAR REQUEST packet if the original call was
established without fast select; up to 128 octets of user data
may be included in the CLEAR REQUEST packet if the
original call was established with fast select. If no CCITT-
specified DTE facilities are included in the CLEAR REQUEST
packet, then there will be none in the INCOMING CALL
packet to the alternative DTE. If no clear user data is included
in the CLEAR REQUEST packet, then no call user data will be
included in the INCOMING CALL packet to the alternative
DTE.
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Notification Facility (152.1 and 1522 11)
13.26 Called Line Address Modified Notification

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

Called Line Address Modified Notification is an optional user
facility used by the DCE or DTE.

It is used by the DCE in the CALL CONNECTED or CLEAR
INDICATION packet to indicate to the calling DTE the reason
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that the called address in the packet is different from that
specified in the CALL REQUEST packet.

When more than one address applies to a DTE/DCE interface,
the Called Line Address Modified Notification Facility is used
by the DTE, in a CLEAR REQUEST packet (only in response
to an INCOMING CALL packet) or in a CALL ACCEPTED
packet, when the called DTE address present in these packets is
different from that specified in the INCOMING CALL packet.
When this facility is received from the DTE, the DCE will
clear the call if the called DTE address is not one of those
applying to the interface.

ISO/IEC 8208 : 1990 (E)

13.27 Transit Delay Selection and Indication

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

Transit Delay Selection and Indication is an optional user
facility which may be requested by a DTE for a given Virtual
Call. This facility permits selection and indication, on a per
Virtual Call basis, of the transit delay applicable to that Virtual
Call.

The calling DTE, if it wishes to specify a desired transit delay
for a Virtal Call, indicates the desired value by means of the

NOTH — The DTE should be aware that a modification of any part of
the Cajled DTE Address Field without notification by the Called Line
Addregs Modified Notification Facility may cause the call to be cleared.

The fpllowing reasons can be indicated with the use of the
Called Line Address Modified Notification Facility in CALL
CONNECTED or CLEAR INDICATION packets transmitted
by the DCE to the calling DTE:

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] called-DTE originated (if more than one address
| applies to the DTE/DCE interface);

f] call distribution within a Hunt Group.

When| several reasons could apply to the same call, the reason
to be [indicated by the network in the CALL CONNECTED  or
the CJ_EAR INDICATION packet by means of the Calléd Line
Addrass Modified Notification Facility is as specified below:

a) [the indication of a call redirection or call deflection in the
metwork has precedence over the indication/of distribution
within a hunt group or over a called DTE originated
indication;

b) |the called-DTE originated indication has precedence over
the indication of distribution'\within a hunt group;

c) [when several call redirections or call deflections have
been performed, the-first one has precedence over the
others.

The cplled DTE address indicated in the CALL CONNECTED
or thg 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
reasor|_indicated in conju i
Address Modified Notification Facility should be "Called DTE
Originated.”

See also:

— Coding of the Called Line Address
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).

Modified

Transit Delay Selection and Indication Facility|in the CALL
REQUEST packet.

The network, when able to do so, should\allocatg resources and

route the Virtual Call in a manner such that th

applicable to that call does not exceed the desired

The INCOMING CALL packet ‘transmitted to {]
and the CALL CONNECTED packet transmitted
DTE will both contain\the indication of the
applicable to the Virtual' Call. This transit del4
than, equal to, «Or )greater than the desired
requested in the’CALL REQUEST packet.

See also:

~Coding of the Transit Delay Selection
Facility (15.2.1 and 15.2.2.13);

<L Transit delay (6.9).

14 Procedures for optional CCITT-sp
DTE facilities

e transit delay
transit delay.

he called DTE
to the calling
transit delay
y may be less
transit delay

and Indication

ecified

The optional CCITT-specified DTE facilities defscribed in this

clause apply only to Virtual Call service.

The facilities described in this clause suppleq

hent the other

procedures in this International Standard to sugport the Open

Systems Interconnection (OSI) Network Serv|
These facilities follow the CCITT-specified
Marker defined in 15.1 and are applicable to }

ce Definition.
DTE Facility

joth DTE/DCE

and DTE/DTE operation. These facilities are pallsed unchanged

by public data networks. In certain circumst
these facilities may be modified by gateways
networks as set forth below.

14.1 Calling Address Extension

Calling Address Extension is an optional CCITT}
rtual Call. It
[.L REQUEST

facility which may be used for a given V
provides for the transparent conveyance in CA

ces, some of
and/or private

specified DTE

Address. The calling Network Address is pas

ety in

See also:

and INCOMING CALL packets of the c:F‘i’ng Network

to a higher

— Coding of the Calling Address Extension Facility

(15.3.1 and 15.3.2.1).
14.2 Called Address Extension

Called Address Extension is an optional CCITT-specified DTE
facility which may be used for a given Virtual Call. It
provides for the transparent conveyance in CALL REQUEST
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and INCOMING CALL packets of the called Network Address
supplied by a higher layer entity in the calling DTE. It also
provides for the transparent conveyance of the responding
Network Address in CALL ACCEPTED and CALL
CONNECTED packets (for the case of call acceptance) and in
the CLEAR REQUEST and CLEAR INDICATION packets
(for the case of call rejection). The responding Network
Address is passed to a higher layer entity in the calling DTE.

See also:

— Coding of the Called Address Extension Facility (15.3.1

the end-to-end transit delay. These values, when present, are
provided by a higher layer entity in the calling DTE and are
conveyed transparently to the called DTE in the INCOMING
CALL packet. The absence of these facilities indicates that the
calling DTE did not provide a target value and/or an upper
limit on the transit delay.

Gateways, private networks, and the called DTE should clear
the call if the cumulative transit delay exceeds the maximum-
acceptable transit delay, if specified. The maximum-acceptable
transit delay, when present, and the cumulative transit delay as
computed by the Packet Layer of the called DTE are passed to

and 153-2:2)

m Throughput Class Negotiation

ughput Class Negotiation is an optional CCITT-
facility which may be used for a given Virtual
Call. The calling DTE indicates for each direction of data
transmission § minimum-acceptable value for the throughput
class by mearns 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-accgptable throughput classes are not available.
Gateways, private networks, and the called DTE may use the
Throughput (lass Negotiation Facility to determine whether
public data networks can support the minimum-acceptable
throughput classes and should clear the call if the public data
network canngt support these values.

The absence df 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 qgalling DTE and passed to a higher layer entity in
the called DTE.
See also:
— Optionpl User Facility for Throughput Class Negotiation
(13.13);

— Coding of the Minimum Throughput Class Negotiation
Facility (15.3.1 and 15.3.2.3).

14.4 End-t¢-End Transit Delay Negotiation

End-to-End Transit Delay Negotidtion is an optional CCITT-
specified DTR facility which may)be used for a given Virtual
Call. The calling DTE indicates-the cumulative transit delay of
the Packet Layer and Jower layer protocols in the DTE,
including the |effects of\the access line transmission rate, by
means of the [End-to:End Transit Delay Negotiation Facility in
the CALL REQUEST packet. The cumulative transit delay
value is convgyed transparently by public data networks and is

a higher layer entity in the called DTE.

The cumulative transit delay computed by the Packeb L3yer of
the called DTE is indicated in the CALL ACCEPTED packet,
conveyed transparently to the calling DTE)in the [CALL
CONNECTED packet, and passed to a chigher layer erftity in
the calling DTE.

See also:

— Optional User PFacility for Transit Delay Selectian And
Indication (13.27);

— Coding of the -End-to-End Transit Delay Neggtiation
Facility (15.3.1 and 15.3.2.4).

14.5 Priority

Priority is an optional CCITT-specified DTE facility whi¢gh may
be used“for a given Virtual Call. The calling DTE may
indicate’in 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 layef entity
in the calling DTE and are conveyed transparently by |public
data networks.

Gateways, private networks, and the called DTE may freduce
the target values as necessary, and may clear the call |f they
cannot support the lowest-acceptable values. Values rgceived
by the called DTE are passed to a higher layer entity|which
will return selected values. These selected values are i:]:icated
by the called DTE in the CALL ACCEPTED packet, copveyed
transparently to the calling DTE in the CALL CONNHCTED
packet, and passed to a higher layer entity in the calling DTE.

See also:
— Coding of the Priority Facility (15.3.1 and 15.3.2.5).
14.6 Protection

Protection is an optional CCITT-specified DTE facility| which
may be used for a given Virtual Call. The calling DTE may
indicate in the CALL REQUEST packet the target and Jowest-

updated by gateways and the called DTE as the call setup is
progressed. Gateways and the called DTE may use the Transit
Delay Selection and Indication Facility introduced by the
preceding network in performing the computation of the
cumulative transit delay.

In addition to the cumulative transit delay, the calling DTE
may optionally indicate a desired (target) value for the end-to-
end transit delay. If the target value is indicated, the calling
DTE may optionally indicate a maximum-acceptable value for
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acceptable values for protection. The values, when present, are
provided by a higher layer entity in the calling DTE and are
conveyed transparently by public data networks.

Gateways, private networks, and the called DTE may reduce
the target values, as necessary, and may clear the call if they
cannot support the lowest-acceptable values. Values received
by the called DTE are passed to a higher layer entity which
will return selected values. These selected values are indicated
by the called DTE in the CALL ACCEPTED packet, conveyed
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transparently to the calling DTE in the CALL CONNECTED
packet, and passed to a higher layer entity in the calling DTE.

See also:
— Coding of the Protection Facility (15.3.1 and 15.3.2.6).
14.7 Expedited Data Negotiation

Expedited Data Negotiation is an optional CCITT-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

ISO/IEC 8208 : 1990 (E)

NOTES

1 The action taken by the DTE when a facility code appears more
than once is to use the last one. A DTE should not repeat a facility
code.

2 A DTE may either ignore or treat as an error those facility codes
that are not supported or that do not apply in a DTEIDTE 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."

the efpedifed data-transfer procedures (L.e., the Infterrupt
procedpires). This indication is provided by a higher layer
entity |in the calling DTE. This facility is conveyed
transpdrently by public data networks but may be set to non-use
of the| expedited data-transfer 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
procedpres, then use of these procedures is indicated in the
CALL|ACCEPTED packet and conveyed transparently in the
CALL| CONNECTED packet. Otherwise, non-use of the
expedited data-transfer procedures is indicated in these packets.

The indication in the CALL CONNECTED packet of whether
use of [the expedited data-transfer procedures has been agreed to
is pasid to a higher layer entity in the calling DTE.

See al
— |Interrupt Procedures (6.8);

—[Coding of the Expedited Data Negotiation Facility
.1(15.3.1 and 15.3.2.7).

15 Fprmat for Facility Field in call
sétup/clearing packets

The formats described in this clause apply only.to optional user
and CCITT-specified DTE facilities that inay be present in the
call setup and call clearing packets-used in conjunction with
the Virtual Call service.

The gdneral coding structure forthe Facility Field is given in
15.1. |The coding of the~ Facility Field for optional user
faciliti¢s is given in 15.2 and the coding of the Facility Field
for CAITT-specified DTE-facilities is given in 15.3.

15.1 (General

The Fycility Field is present only when the DTE and/or DXE
are using “an ‘optional user or CCITT-specified DTE facility
requiring-Jsome indication in the CALL REQUEST,

In orderto-specify facility parameters consisting of 1, 2, 3, or a

variable number of octets, the facility codes(Car¢ divided into
four classes by making use of bits 8 and 7-of the| Facility Code
Field. The general class coding of the /Facility [Code Field is
shown in table 16. The general formats for the four classes of
facility elements are shown in figure\29.

Table 16 — General Class Coding for Facility Code
Fields

BITS:

Class(8 7 6 §4°3 2 1 Meaning

X|single-octet paramgter field

X | double-octet paranjeter field
X | triple-octet parameter ficld
X|variable-length parpmeter field

o0 Wy
e ey O

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 ja total of 255
facility codes.

Facility code 11111111 is reserved for extension |of the facility
codes. The octet following this octet indicate§ an extended
facility code having the format A, B, C, or D, as dlefined above.
Repetition of facility code 11111111 is permitted, resulting in
additional extensions.

A facility code may be assigned to identify
specific facilities, each having a bit in the Faci
Field indicating facility requested/facility not reqy
situation, the Facility Parameter Field is binar
each bit position relating to a specific facility.
that the facility related to the particular bit is not

a number of
ity Parameter
ested. In this
y-coded, with
A 0 indicates
requested; a 1

indicates that the facility related to the parficular bit is

requested. Parameter bit positions not assigned
facility are set to 0. If none of the facilities repr
facility code are requested for a Virtual Call, th
code and its associated Facility Parameter Field

to a specific
esented by the
en the facility
need not be

INCOMING CALI CALI ACCEﬁED’ CAL—pl‘BSL ents

CONNECTED, CLEAR REQUEST, CLEAR INDICATION, or
CLEAR CONFIRMATION packet.

The Facility Field contains one facility element for each facility
or group of facilities requested. The first octet of each facility
element is the Facility Code Field, which indicates the code for
the facility or facilities requested. The remaining octets of a
facility element contain the Facility Parameter Field length,
when present, and then the Facility Parameter Field.

For facility codes in Class D, the octet following the Facility
Code Field indicates the length of the Facility Parameter Field
in octets. The Facility Parameter Field length is binary-coded,

where bit 1 is the low-order bit of the indicator.

The coding of the Facility Parameter Field is dependent on the

facility being requested.

There are four categories of facilities:
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CLASS

CLASS

CLASS

CLASS

Figure 29 — Generalized Formats of Facility Elements
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A

w0 =00

B

w00

e =

D

v =0 ~0

a) X.25 facilities defined in clause 13;
b) non-X.25 facilities provided by the local network;

¢) non-X.25 facilities provided by the remote network
(only in the case of interetwork Virtual Calls); and

d) CCITT-specified DTE facilities defined in clause 14.

Facility Markers, consisting of two octets, are used to separate
requests for X.25 facilities from requests for the other three
categories of facilities described above. When several
categories of facilities are simultaneously present, the Facility
Markers are used toseparate thesecategories—of facilities from

Bits
7 6 5 4 3 2
0 X X X X X
Facility Parameter Field
Bits
7 6 S 4 3 2
1 X X X X X
Facility
Parameter Field
Bits
7 6 S5 4 3 2
0 X X X X X
Facility
Parameter
Field
Bits
7 6 5 4 3 2
1 X XX X X

Facility Parameter
Field length

Facility

Parameter

each other. In this case, however, requests for X(25|facilities
shall precede the other requests and requests—for| CCITT-
specified DTE facilities shall follow the other requests,

The first octet of a Facility Marker is a Facility Code Field and
is set to zero. The coding of the second octet, which is a
Facility Parameter Field, depends on ‘the category of [facilities,
as shown below.

Bits Category of Facilities
87654321
00000000 , non-X.25 facilities supported by the

network in the case of an intranetwork
call or non-X.25 facilities supporte
by the network of the calling DTE
the case of an intemetwork call

111711111  non-X.25 facilities supported by the
network of the called DTE in the cgse
of an internetwork call

00001111

CCITT-specified DTE facilities

15.2 Coding of the Facility Field for optional wser
facilities

The coding of the Facility Code Field and the formpt of the
Facility Parameter Field are the same in the various ¢all setup
and clearing packets in which they are used.

15.2.1 Coding of the Facility Code Field

Table 17 gives the coding of the Facility Code Field|for each
optional user facility and indicates the packet types jn which
they may be present.

15.2.2 Coding of the Facility Parameter Field

The coding of the Facility Parameter Ficld is dependent upon
the specific optional user facility. To facilitate possiple latter
extensions, DTEs may be tolerant in receiving| Facility

Parameter Fields containing values which are bresently

Field

reserved.
15.2.2.1 Flow Control Parameter Negotiation facility
15.2.2.1.1 Packet Sizes

The packet size for the direction of data transmission from the
called DTE is indicated in bits 4, 3, 2, and 1 of the first octet
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Table 17 (1 of 2) — Coding of the Facility Code Field

Packet types in which the facility may be present Facility Code
Facility CALL CLEAR | CLEAR Bits:
CALL [INCOMING| CALL CON- | CLEAR |INDICA-|CONFIR-
REQUEST| CALL |ACCEPTEDNECTED/REQUEST| TION MATION|87 654321
Flow Control Para-
meter Negotiation
—packet size X X X X 01000010
Thloughput Class
Negotiation X X X X 0000'0[010
Clgsed User Group
Selection
—basic format X X 00000011
—gxtended format X X 01000111
Clgsed User Group
With Outgoing
Acfess Selection
—basic format X X 00001001
—extended format X X 010011000
Billateral Closed
User Group Selection X X 01000(001
Fajt Select X X
00000/001
Reyerse Charging X X (Note 1)
NUT Selection X (No)t(c 2 : 11000|110
Charging
Information
-—fequesting service X X 00000(100
—indicating
monetary unit X X 11000101
—Indicating
spgment count X X 11000010
—iIndicating
cpll duration X X 11000001
RPBOA Selection
—basic format X 1000100
—extended format X 11000{100
Call Deflection X 11010001
Selection (Note 4)
Call Redirection
or [Deflection
Noti i X 11000011
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15.2.2.83 Indicating Segment Count

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It has the value n x 8,
where n is the number of different tariff periods managed by
the network. The Facility Parameter Field follows the length
and indicates the segment count for each tariff period. Each
segment count 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.

nx2 where n is the number of RPOA transit networks
selected. The Facility Parameter Field follows the length and
indicates the DNIC for each RPOA transit network.

Each DNIC, which is in the form of four decimal digits, is
represented in the Facility Parameter Field by two octets. Each
digit is coded in a semi-octet in binary-coded decimal, where
bit 5 of the first octet is the low-order bit of the first digit, bit 1
of the first octet is the low-order bit of the 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.

Each digit is[coded In a semi-octef 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.

Segment size
matter of the

and the specific packet types to be counted are a
Administration in the case of national calls and

are specified in CCITT Recommendation D.12 for international

calls.
NOTE — The relationship between a particular tariff period and its
place in the Fagility Parameter Field is a national matter. The order is

given by each Administration.
15.2.2.8.4 Ingicating Call Duration

The octet foll
of the Facility
where n is th
the network.

and indicates

Each call dur

by four octets.

second indic

bwing the Facility Code Field indicates the length

Parameter Field in octets. It has the value n x 4,
e number of different tariff periods managed by
The Facility Parameter Field follows the length
the call duration for each tariff period.

ation is represented in the Facility Parameter Field
The first octet indicates number of days, the
s number of hours, the third indicates number of

minutes, and|the fourth indicates number of seconds for the

call. Each

decimal, wh
order bit of e;
the low-order,|

NOTE — Th
place in the F
given by each 4

igit is coded in a semi-octet in binary-coded
e bit 5 or bit 1 of each semi-octet is the low-
ach digit. Bits 4 through 1 of each octet'represent
digit.

relationship between a particular. tariff period and its
ility Parameter Field is a national matter. The order is
Administration.

15.2.29 RPQA Selection facility
15.2.2.9.1 Bgsic format

The two-octgt Facility /Parameter Field contains the Data
Network Identification-€ode (DNIC) for the requested initial
RPOA transit[network-and is in the form of four decimal digits.

Each digit is|coded in a semi-octet in binary-coded decimal,

RPUA Transit networks should appear in the Facility Pajameter
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 Fi¢ld indicates the length
of the Facility Parameter Field in octets.CIt has the valugn + 2,
where n is the number of octets necéssary to hold the| called
address of the DTE to which (hé call is to be deflected (the
alternative DTE).

The first octet of the JFacility Parameter Field indicales the
reason for the DTE deflecting the call. The coding of this octet
is:

Bits Reason
87654321

11,040 00 0 0 Call deflection by the originally-calle
DTE

[=™

11000001 Call deflection by gateway as a resuft
of call redirection due to originally
called DTE busy”

11001001 Call deflection by gateway as a resuft
of call redirection due to originally
called DTE out of order?

-

of call redirection due to prior reque
from originally-called DTE f
systematic call redirection®

11001111 Call deflection by gateway as a rest]t

e

1) Applies where the originally-called DTE is on a private petwork
and the call redirection is to a DTE address on the public phetwork
that presented the incoming call to the private network.

NOTE —- These codes are passed transparently to the DTE tp which
the call is deflected and to the calling DTE. If bits 8 and 7 arg not set

where bit 5 of the Tirst octet is the low-order bit of the IIst
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.

15.2.2.9.2 Extended format

The octet following the Fﬁcility Code Field indicates the length
of the Facility Parameter Field in octets. It has the value of
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to 1 by the called DTE, they are forced to this value by the DCE.

The second octet of the Facility Parameter Field indicates the
number of digits in the alternative DTE address. This address-
length indicator is binary-coded, where bit 1 is the low-order
bit. Its value does not exceed 15.

The following octets contain the alternative DTE address. Each
digit of the address is coded in a semi-octet in binary-coded
decimal, where bit 5 or 1 is the low-order bit of the digit.
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Starting from the high-order digit of the address, the address is
coded in octet 3 and consecutive octets of the Facility
Parameter Field, with two digits per octet. In each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5.

WhenQ the number of semi-octets of the altemative 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 alignment.

15.2.2.11 Call Redirection or Call Deflection Notification
facility

ISO/IEC 8208 : 1990 (E)

The following octets contain the originally-called DTE address.
Each digit of the address is coded in a semi-octet in binary-
coded decimal, where bit 5 or 1 is the low-order bit of the
digit.

Starting from the high-order digit of the address, the address is
coded in octet 3 and consecutive octets of the Facility
Parameter Field, with two digits per octet. In each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5.

When the number of semi-octets of the originally-called DTE
address is odd, a semi-octet with zeros in bits 4, 3, 2 and 1 is

in octdts, of the acility Parameter Field and has the value
ally-called DTE address.

The figst octet of the Facility Parameter Field indicates the
reason [for the call redirection or call deflection. The coding of
this octet is:

Bits Reason
87654321

000(000O01 Call redirection due to originally-
called DTE busy

00000111 Calldistribution within a hunt group?

000|0 1001 Call redirection due to originally-
called DTE out of order

000/01 111 Call redirection due to prior request
from originally-called DTE for
systematic call redirection

110[00 00 0 Call deflection by the originally-called
DTE?

110[{00 00 1 Call deflection by gateway as\a result
of call redirection due to ‘originally-
called DTE busy®?

110(01 001 Call deflection by _gatéway as a result
of call redirection due to originally-
called DTE ot of order??

110/01 111 Call deflection by gateway as a result
of call redirection due to prior request
from’~"originally-called DTE for

systematic call redirection®

1) This value,may be used by some networks for network-dependent
rdasors:

2) These“codes are those set by the DTE in the Call Deflection

inserted after the last semi-octet in order to_rhaintain octet
alignment.

15.2.2.12 Called Line Address Modified NotiﬁtItlon facility
I

The coding of the one-octet Facility Parameter Fidld is:

Bits Reason
87654321

X 0000001 Call \redirection due to originally-
called'DTE busy?

X00001 1¢1 Call distribution within a hunt
group”

X 00,0.1)0 01 Call redirection due to originally-
called DTE out of order”

X<0/0 0111 1 Call redirection due to prior fequest
from originally-called DTE for
systematic call redirection?

11000000 Call deflection by the originally-
called DTE?

1 1000001 Call deflection by gateway| as a
result of call redirection ¢ue to
originally-called DTE busy?>

11001001 Call deflection by gateway| as a
result of call redirection qlue to
originally-called DTE oyt of
order?? )

1 1001111 Call deflection by gateway| as a
result of call redirection due fo prior
request from originally-called DTE
for systematic call redirection"®

1) The bit indicated as "X" set to O indicates that| the called line
address modification occurred in a public data network and set to
1 indicates it occurred in a private network.

Selection Facility (see 15.2.2.10).

3) Applies where the originally-called DTE is on a private network
and the call redirection is to a DTE address on the public network
that presented the incoming call to the private network.

The second octet of the Facility Parameter Field indicates the
number of digits in the originally-called DTE address. This
address-length indicator is binary-coded, where bit 1 is the
low-order bit. Its value does not exceed 15.

2) These codes are those set by the DTE in the Call Deflection
Selection Facility (see 15.2.2.10).

3) Applies where the originally-called DTE is on a private network
and the call redirection is to a DTE address on the public network
that presented the incoming call to the private network.

NOTE ~— Bit 8, when received from the DTE and when it is not set to
1, is forced to 1 by the DCE.
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15.2.2.13 Transit Delay Selection And Indication facility

The Facility Parameter Field contains two octets.

Transit delay is expressed in milliseconds and is binary coded,
with bit 8 of octet 1 being the high-order bit and bit 1 of octet
2 being the low-order bit. The expressed transit delay may
have a value from 0 to 65 534 (all bits set to 1 but the low-
order bit).

NOTE —- During the interim period when this optional user facility is
not yet supported by all networks, the transit delay indicated in the
CALL CONNECTED packet transmitted to the calling DTE will have a

15.3.2 Coding of the Facility Parameter Field

The coding of the Facility Parameter Field is dependent upon
the specific CCITT-specified DTE facility. To facilitate
possible latter extensions, DTEs may be tolerant in receiving
Facility Parameter Fields containing values which are presently
reserved. )

15.3.2.1 Calling Address Extension facility

The octet following the Facility 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

value of 65 534 (all ones) when either a transit network involved in the
Virtual Call or|the destination network does not support this facility.
This value shoyld be interpreted by the calling DTE as an indication
that the actual tfansit delay cannot be transmitted to it.

15.3 Coding of the Facility Field for CCITT-specified
DTE facilities

The ¢oding of the Facility Code Field and the format of the
' eter Field are the same in the various call setup
kets in which they are used.

the coding of the Facility Code Field for each
DTE Facility and indicates the packet types in
which they may be present. These facilities are conveyed after
the CCITT-spgcified DTE Facility Marker.

Table 19 — Coding of the Facility Code Field

calling-address extension. The Facility Parameter Field follows
the length and indicates the calling-address extension.

The first octet of the Facility Parameter Field indicates, [in bits
8 and 7, the use of the calling-address extension, as [shown
below.

Bits Use of Calling Address Extension

8 7

0 0 To carry a calling\address assigned according to
ISO 8348/Add, 2

0. 1 Reserved

1 0 Other(to carry a calling address not assigned
according to ISO 8348/Add. 2)

1 1 ‘Reserved

Packet types in-which the facility may be present Facility Code
Facility CALL CLEAR Bits:
CALL (INCOMING| CALL CON- | CLEAR |[INDICA-
REQUEST| CALL |ACCEPTED/NECTEDREQUEST| TION (87654321

Calling Address X ’

Extension X X (See Note) 11001011

Called Address

Extension X X X X X X 11001001

Minimum Throughput X

Cldss Negotiation X X (See Note) 00001010

Enii-to-End Transit X

Delay Negotiation X X X X (See Note) 11001010
X

Priprity X X X X (See Note) 11010010
X

Protection X X X X (See Note) 11010011

Expedited Data - X

Negotiation X X X X (See Note) 00001011

Note — Only when the Call Deflection Selection Facility is used.
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Bits 6, 5, 4, 3, 2, and 1 of this octet indicate the number of
semi-octets (up to a maximum of 40) in the calling-address
extension. This address-length indicator is binary-coded, where
bit 1 is the low-order bit,

The following octets contain the calling-address extension.

If bits 8 and 7 of the first octet of the Facility Parameter Field
are coded "00", the following octets are encoded using the
preferred binary encoding (PBE) defined in ISO 8348/Add. 2.
Starting from the high-order digit of the Initial Domain Part
(IDP), the address is coded in octet 2 and consecutive octets of
the Ficility Parameter
appliefl as necessary, is coded in a semi-octet in binary-coded
decimpl, where bit 5 or 1 is the low-order bit of the digit. In
each dctet, the higher-order digit is coded in bits 8, 7, 6, and 5.
The Domain Specific Part (DSP) of the address follows the IDP
and is|coded in decimal or binary, 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 IOP 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 cqded "10", each digit of the calling-address extension is
coded|in a semi-octet in binary-coded decimal, where bit 5 or 1
is the|low-order bit of the digit. Starting from the high-order
digit, the address is coded in octet 2 and consecutive octets of
the Fgcility 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 jan integral number of octets by inserting zeros in bits 4,
3, 2, and 1 of the last octet of the field.

15.3.2{2 Called Address Extension facility

The ogtet following the Facility 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 extension. The Facility Parameter Field follows
the length and indicates the called-address extension.

The fifst octet of the Facility Parameter Field indicates, in bits
8 and| 7, the use of the called-address extension, as shown
below

Bits Use of Called ‘Address Extension

0 0 To camry.4 called address assigned according to 1SO
8348/Add. 2

0 1] CReserved

ISO/IEC 8208 : 1990 (E)

The following octets contain the called-address extension.

If bits 8 and 7 of the first octet of the Facility Parameter Field
are coded "00", the following octets are encoded using the
preferred binary encoding (PBE) defined in ISO 8348/Add. 2.
Starting from the high-order digit of the Initial Domain Part
(IDP), the address is coded in octet 2 and consecutive octets of
the Facility 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 hlgher order digit is coded in bits 8, 7, 6, and 5.
llows the IDP
and is coded in decimal or binary, 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'BSP is bi , each octet
of the called-address extension contains an octet pf the DSP.

If bits 8 and 7 of the first octet'of the Facility Rarameter Field
are coded "10", each digit'of the called-addregs extension is
coded in a semi-octet in\ binary-coded decimal, v]here bit5orl
is the low-order bit of the digit. Starting from |the high-order
digit, the address«is’coded in octet 2 and consedutive octets of
the Facility Parameter Field with two digits per [octet. In each
octet, the higher-order digit is coded in bits 8, 7,16, and 5.

When nécessary, the Facility Parameter Field shall be rounded
up to an integral number of octets by inserting feros in bits 4,
3, 2,7and 1 of the last octet of the field.

15.3.2.3 Minimum Throughput Class Negotiation facility

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 dala transmission
from the called DTE is indicated in bits 8, 7,

The four bits indicating each throughput class
and correspond to throughput classes as indicat

binary-coded
in table 20.

or 6. The Facility Parameter Field follows
indicates the transit-delay values.

The first and second octets of the Facility Phrameter Field
contain the cumulative transit delay. The third and fourth
octets are optional and, when present, contajn the -desired
(target) end-to-end transit delay. If the third fourth octets
are present, then the fifth and sixth octets are optional. When
present, these octets contain the maximum-acce¢ptable end-to-

1 0 Other (to carry a called address not assigned
according to ISO 8348/Add. 2)

1 1 Reserved

Bits 6, 5, 4, 3, 2, and 1 of this octet indicate the number of
semi-octets (up to a maximum of 40) in the called-address
extension. This address-length indicator is binary-coded, where
bit 1 is the low-order bit.

end transit delay. The absence of the optional octets in the
CALL REQUEST and INCOMING CALL packets indicates
that these parameters are not  important for the call. The
optional octets are not present in CALL ACCEPTED and
CALL CONNECTED packets.

Transit delay is expressed in milliseconds and is binary-coded,
where bit 8 of the first of a pair of octets is the high-order bit
and bit 1 of the second of a pair of octets is the low-order bit.
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Table 20 — Coding of Throughput Classes

ones) indicates “unspecified.” All other values (i.e., 15 through
254) are reserved.

bits: 8 7 6 5 | Throughput
or Class 15.3.2.6 Protection facility
bits: 4 3 2 1 (bits/s) The octet following the Facility Code Field indicates the length

0 0 0 O | Reserved of the Facility Parameter Field in octets.

0 0 O 1| Reserved Bits 8 and 7 of the first octet of the Facility Parameter Field

0 0 1 0| Reserved specify the protection format code as shown below.

0 0 1 1 75

0 1 0 0 150 Bits Protection format code

0 1 0. 1 300 8

0 1 1 0 600 0 O Reserved

0 1 1 1 1200

1 0 0 O 2 400 0 1 Source-address specific

1 0 0 1 4 800 1 0 Destination-address specific

1 0 1 0 9 600

1 0 1 1 19 200 1 1  Globally unique

1 1 0 O 48 000

1 1 0 1 64 000 The remaining six bits of( the first octet of the Facility

1 1 1 0/ Reserved Parameter Field are reserved-and set to zero.

1 1 1 1| Reserved The second octet of the Facility Parameter Field speciffes the
length "n," in octets; of the target (CALL REQUEST packet),
avallable (INCOGMING CALL packet), or selected {CALL
ACCEPTED ‘and CALL CONNECTED packets) prgtection

The value of 4ll ones for cumulative transit delay indicates that level. The.actual value is placed in the following "n" octets.
the cumulative transit delay is unknown or exceeds 65 534 ms. Optionally,“the "n+3" octet of the Facility Parametey Field
specifies’ the length "m,"” in octets, of the lowest accgptable
protection level in CALL REQUEST and INCOMING |CALL

153.2.5 Priority facility

The octet follpwing the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It may take the value
1,2,3,4,5,9gr 6.

The first, second, and third octets of the Facility Parameter
Field contain |the target (CALL REQUEST packet), available
(INCOMING |CALL packet), or selected (CALLYACCEPTED
and CALL CONNECTED packets) values for (i), the priority of
data on a conpection, (ii) priority to gain a connection, and (iii)
priority to kepp a connection, respectively. ~The fourth, fifth,
and sixth ocfets of the Facility Parameter Field in CALL
REQUEST and INCOMING CALL~ packets contain the
lowest-accéptgble values for (i), ~the priority of data on
connection, (i]) priority to gain.a’connection, and (iii) priority
to keep a conjection, respectively.

packets. The actual value is placed in the following "m"|octets.
The optional octets are not present in CALL ACCEPTHD and
CALL CONNECTED packets.

NOTE — The values of "n" and "m" are bounded firstly by the overall
length of the Facility Parameter Fleld, and secondly by each other.

15.3.2.7 Expedited Data Negotiation facility

The coding of the one-octet Facility Parameter Field is:
Bit 1 = 0 for no use of expedited data

Bit 1 =1 for use of expedited data

NOTE — Bits 8, 7, 6, 5, 4, 3, and 2 may be assigned t other
facilities in the future; presently, they are set to 0.

16 Format for Registration Field in registration
packets

The formats described in this clause apply only o the
Registration Field of Registration packets used in conjinction

pnonty to gain a connecuon, then the Faclhty Parameter Field
will contain at least 5 octets with octets 1, 3, and 4 containing
the value "unspecified”, and octets 2 and 5 containing the
specified values. When the facility is present in the CALL
ACCEPTED and CALL CONNECTED packets, octets 2 and 3
are optional.

The range of specified values for each sub-parameter is 0
(lowest priority) to 14 (highest priority). The value 255 (all

84

with the On-line Facility Registration Facility.

See also: _
— Optional User Facility for On-line Facility Registration
(13.1).
16.1 General
The Registration Field is present in a REGISTRATION

REQUEST packet only when there is a request to invoke or
revoke an optional user facility. It is present in a
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REGISTRATION CONFIRMATION packet to indicate which
optional user facilities are available and the values of those
optional user facilities currently in effect.

ISO/IEC 8208 : 1990 (E)

CLASS A Bits

0]
The Registration Field contains one registration element for ¢
each registration-facility. The first octet of each registration t 1{0 0 X X X X X X
element is the Registration Code Field and indicates the e
registration-facility. The remaining octets of a registration t
element contain the Regl.strau.on Parameter Ffeld length, when s 5 Registration Parameter Field
present, and then the Registration Parameter Field.
ir: o:der to specify registration parameters c(‘msis?ing of 1, 2, 3, CLASS B Bits
divided into four classes by making use of bits 8 and 7 of the 8 7 6 5 4 3 2
Registration Code Field. The general class coding of the
Registration Code Field is shown in table 21. The formats for 1lo 1 X X _ X X| x X
the four classes of registration elements are shown in figure 30. o
C
Thble 21 — General Class Coding for Registration t Registration
Code Fields e 2 £
t
BITS: s 3 Parameter Field
Class|8 76 § 4 3 2 1 Meaning
R CLASS C Bits
A|l0 0 X X X X X X|single-octet parameter field 8 7 6 5 4 3 )
B|]{0 1 X X X X X X|double-octet parameter field
C|[1 0 X X X X X Xl|triple-octet parameter field
D|{1 1 X X X X X X|variable-length parameter field 1(1 0 X X X X| X X
0
The Registration Code Field is binary-coded and, without ¢ 9 Registration
extension, provides for a maximum of 64 registration codes for t v
Classes A, B, and C, and 63 registration codes for Class.D; e
giving|a total of 255 registration codes. t 3 Parameter
Registration code 11111111 is reserved for extension‘of the s
registrition codes. The octet following this octet jndicates an 4 Field
extendpd registration code having the format A~-B,"\C, or D, as
defined above. Repetition of registration code’ 11111111 is
permitfed, resulting in additional extensions) CLASS D Bits
A registration code may be assigned 'to Jidentify a number of 8 7 6 5 4 3 2
specific facilities, each having a\ bit in the Registration
Parameter Field indicating facility requested/ffacility not
requesfed or indicating facility”available/facility not available. 11 1 X X X X X X
In thig situation, the Registration Parameter Field is binary- 0
coded,| with each bit position relating to a specific facility. A 0 C Registration Paramet¢r
indicates that the facility related to the particular bit is not t 2 Field length
requesfed or is not ‘available; a 1 indicates that the facility e c g
related to the—particular bit is requested or is available. t ] ]
Parameter bit\positions not assigned to a specific facility are set s 3 Registration
to zerd. AIf none of the facilities represented by the registration
code are requested or available then the registration code and Parameter
its associated Registration Parameter Field need not be present. l I
Field

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.

Figure 30 — Generalized Formats of Registration
Elements
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The coding of the Registration Parameter Field is dependent on
the registration-facility being used.
There are two categories of registration-facilities that can be
represented in Registration packets:

a) X.25 registration-facilities defined in Section 13.1; and
b) non-X.25 registration-facilities provided by the local
network.

A Registration Marker, consisting of two octets, is used to
separate X.25 regxstratlon-facxlmes from non-X.25 registration-
facilities that ma g : al network, X.25

upon the specific registration-facility. To facilitate possible
latter extensions, DTEs may be tolerant in receiving
Registration Parameter Fields containing values which are
presently reserved.

16.2.2.1 Non-negotiable facilities values

Each one of the following bits of the one-octet Registration
Parameter Field corresponds to one facility which is not
available for negotiation but whose value is indicated to the
DTE.

Bit 1  Local Charging Prevention Facility

registration-fadilities shall precede non-X 25 registration-
facilities. A |single Registration Marker shall be included
whenever registration elements for non-X.25 registration-
facilities are pesent.

The first octet jof the Registration Marker is a Registration Code
Field and is spt 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 Registratfon Parameter Field are the same in the
REGISTRATION  REQUEST and  REGISTRATION
CONFIRMATION packets in which they are used.

16.2.1 Coding of the Registration Code Field

16.2.2 Coding of the Registration Parameter Field
The coding of the Registration Parameter Field is dependent

Table 22 — Coding of the Registration Code Field

NOTE — Bits 2 through 8 may be assigned to other facilitieg in the

future; presently, they are set to 0.

A Dbit set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet means that the(DCE has invoked
(respectively, revoked) the corresponding, facility.

16.2.2.2 Availability of facilities

Each one of the following bits, 'of the two-octet Registration
Parameter Field corresponds to one facility whose availabjility is
indicated to the DTE.

Octet 1

Bit 1 Extended Packet Sequence Numbering Facility]

Bit 2 Packet Retransmission Facility

Bit3 D-bit.Modification Facility

Bit 4 Called Line Address Modified Notification Fadility?

Bit 5 Charging Information Facility (Per-interface bgsis)

Bit6 Charging Information Facility (per Virtual Call
basis)?

Bit 7 Reverse Charging Acceptance Facility

Bit 8 Reverse Charging Facility"

May be used in Registration

Code

Registration-Facility REGISTRATION REGISTRATION Bits:
REQUEST |CONFIRMATIONS8 7654321
Non-negotiable Facilities Values X 00000110
Availability of Facilities 01000110
Facilities That May Be Negotiated At Any Time X X 01000101
Pl ol oy B ot ooy i 21| X Jrooooro
Nonstandard| Defdult Packet Sizes X X 01000010
Nonstandard Default Window Sizes X X 01000011
Default Throughput Classes Assignment X X 00000010
Logical Channel Types Ranges X X 11001000
Marker X X 00000000

86



https://standardsiso.com/api/?name=1a3b6411a4879e20c3394c30a50f4ccd

Octet 2
Bit 1 Default Throughput
Registration-Facility

Bit2 Nonstandard Default Window Sizes Registration-
' Facility

Bit3 Nonstandard Default Packet Sizes Registration-

~ Facility
Bit4: Logical Channel Types Ranges Registration-Facility
Bit 5 RPOA Selection Facility”

Classes Assignment

1) A bit set to 1 for the corresponding facility indicates that it is

ISO/IEC 8208 : 1990 (E)

1 The exact method for negotiating this facility is for further study by
CCITT.

2 Bits 4 through 8 may be assigned to other facilities in the future;
presently, they are set to 0.

A bit set to 1 (respectively, 0) in a REGISTRATION
REQUEST packet is taken as a request to invoke (respectively,
revoke) the corresponding facility.

A bit set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet is taken as invocation (respectively,
revocation) of the corresponding facility.

avarmby-drﬂ‘ﬁ,—m-fuﬂhu-nmm ed—for
thesg facilities.

NOTH — Bits 6 through 8 of octet 2 may be assigned to other
facilitiep in the future; presently, they are set to 0.

A bit| set to 1 (respectively, 0) in a REGISTRATION
CONFIRMATION packet means that the corresponding facility
either [is available (respectively, not available) for use by the
DTE qr is available (respectively, not available) for negotiation
by the|DTE.

16.2.2{3 Facilities that may be negotiated at any time

Each pne of the following bits of the two-octet Registration
Parampter Field corresponds to one facility that may be
negotigted at any time.

Octet |
Bit 1 Incoming Calls Barred Facility
Bit2 Outgoing Calls Barred Facility

Bit3 Fast Select Acceptance Facility
Bit 4 Reverse Charging Acceptance Facility
Bit 5 Flow Control Parameter Negotiation Facility

Bit 6 Throughput Class Negotiation Facility
Bit 7 Charging Information Facility (per-interface basis)

NOTE — Bit 8 of octet 1 and all bits of octet 2 may be assigned to
other facilities in the future; presently, they are set to 0.

A bifl set to 1 (respectively, 0) in_a. REGISTRATION
REQUEST packet is taken as a request to‘invoke (respectively,
revokg) the corresponding facility.

A bif set to 1 (respectively,, 0) in a REGISTRATION
CONHIRMATION packet is“taken as invocation (respectively,
revocdtion) of the corresporiding facility.

16.2.2{4 Facilities that-may be negotiated only when all
logical channels used for Virtual Calls are in state
pl

Each pne ofthe following bits of the one-octet Registration

Paramieter’ “Field corresponds to one facility that may be
negotiptéd-only when all logical channels used for Virtual Calls

16.2.2.5 Nonstandard default packet sizes

The packet size for the direction of datd ftransinission to the
DTE issuing the REGISTRATION .REQUEST packet is
indicated in bits 4, 3, 2, and 1 of the.first octet of the two-octet
Registration Parameter Field. Theé)packet size for the direction
of data transmission fromD the DTE [issuing the
REGISTRATION REQUEST packet is indicated fin bits 4, 3, 2,
and 1 of the second octet. “Bits 8, 7, 6, and 5 of|each octet are
set to zero.

The four bits indicating each packet size are binjary-coded and
express the logarithm base 2 of the number of octets of the
maximum packet size.

Values from 4 to 12, corresponding to packet sizes of 16, 32,
64,128,°256, 512, 1 024, 2 048, and 4 096, or a pubset of these
values, may be offered. A packet size of 128 shall always be
available.

16.2.2.6 Nonstandard default window sizes

The window size for the direction of data transmission to the

DTE issuing the REGISTRATION REQUE
indicated in bits 7 through 1 of the first octet o
Registration Parameter Field. The window
direction of data transmission from the DT

BT packet is
[ the two-octet
size for the
B issuing the

REGISTRATION REQUEST packet is indicated in bits 7

through 1 of the second octet. Bit 8 of each
Zero.

The seven bits indicating each window size ar
and express the size of the window. A value
allowed.

Window sizes of 8 to 127 are valid only when
Packet Sequence Numbering Facility is being use

The range of values allowed for normal num}
extended numbering is interface-dependent. A ¥
2 shall always be available.

pctet is set to

binary-coded
of zero is not

the Extended
d.

bering and for
indow size of

16.2.2.7 Default throughput classes assignmenr

are in the READY state (p1) and that needs only a single bit to
indicate its value.

Bit 1  Extended Packet Sequence Numbering Facility (see
note 1)

Bit 2  Packet Retransmission Facility
Bit3  D-bit Modification Facility

NOTES

The throughput class for the direction of data transmission from
the DTE issuing the REGISTRATION REQUEST packet is
indicated in bits 8, 7, 6, and 5 of the one-octet Registration
Parameter Field. The throughput class for the direction of data
transmission to the DTE issuing the REGISTRATION
REQUEST packet is indicated in bits 4, 3, 2, and 1.

The four bits indicating each throughput class are binary-coded
and correspond to throughput classes as indicated in table 23.
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i Table 23 — Coding of Throughput Classes

Octets 2, 4, 6, 8, 10, and 12 of the Registration Parameter Field
contain the low-order bits for parameters LIC, HIC, LTC, HTC,
LOC, and HOC, respectively. Bit 1 of these octets is the low-
order bit.

When there are no one-way incoming logical channels, LIC and
HIC are equal to zero. When there are no two-way logical
channels, LTC and HTC are equal to zero. When there are no
one-way outgoing logical channels, LOC and HOC are equal to
zero.

Bits 4, 3, 2, and 1 of octet 13 of the Registration Parameter

bitss 8 7 6 § | Throughput

or Class

bitss 4 3 2 1 (bits/s)
0 0 O O] Reserved
0 0 O 1 | Reserved
0 0 1 0| Reserved
0o 0 1 1 75
0O 1 0 0 150
0 1 0 1 300
0 1 1 0 600
0 1 1 1 1200
1 0 0 O 2 400
1 0 0 1 4 800
1 0 1 0 9 600
1 0 1 1 19 200
1 1 0 O 48 000
1 1 0 1 64 000
1 1 1 0| Reserved
1 1 1 1| Reserved

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 shall
indicate 14 octets. The Registration Parameter Field then
consists of thg following 14 octets.

Bits 4, 3, 2,/and 1 of octets 1, 3, 5, 7, 9, and 11 of the
Registration Parameter Field contain the high-order bits for
parameters LIC, HIC, LTC, HTC, LOC, and HOC, respectively
(see figure 1). Bits 8, 7, 6, and 5 of these octets are set to
zero.

reld contamn the high-order Oits O] e 10
channels to be used for Virtual Calls. Bits 8, 7, 6,
octet 13 are set to zero. Octet 14 of the Registration-Pagameter
Field contains the low-order bits of the total number of [logical
channels to be used for Virtual Calls.

NOTES

1 The inequalities of figure 1 apply(to nonzero values of LI, HIC,
LTC, HTC, LOC, and HOC.

2 The total number of logical channels to be used for Virtual [Calls is
indicated in octets 13 and 14, It is equal to the sum of the number of
one-way incoming logical-channels, two-way logical channels, and one-
way outgoing logical channels.

17 Diagnostic'codes

The coding\'of the Diagnostic Code Field in (LEAR
REQUEST, CLEAR INDICATION, RESET REQUEST,
RESET- INDICATION, RESTART REQUEST, RE§TART
INDICATION, REGISTRATION CONFIRMATION] and
DIAGNOSTIC packets is dependent upon the originator| of the
packet as given in tables 24 and 25.
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Table 24 — Coding of the Diagnostic Code Field as a

Function of Packet Type and Cause Code

PACKET CAUSE CODE PACKET
TYPE BITS ORIGINATED DIAGNOSTIC CODE
6 5 4 3 2 BY
CLEAR 0 00 0O DTE Specified in table 25
REQUEST, (Notes 1, 2)
CLEAR
INDICATION, 0 00 0 00 DTE DTE-specific diagnostics
RESET
REQUEST, at least one 1 Public packet Specified in Annex E-of
RESET switched network | CCITT Recommendation X.25
INDICATION (Notes 1, 3)
at least one 1 Private packet Specified inttable 25
switched network | (Notes /1,2, 4)
RESTART 0 0 00 0O DTE Specified in table 25
REQUEST, Notes 1, 2)
RESTART
INDICATION 00 0 0 0O DTE DTE-specific diagnostics
Public Network:
Specified in Annex E of
CCITT Recommendation X.25
at least one 1 Localnetwork (Notes 1, 3)
(public or private)
Private Network:
Specified in table 25
(Notes 1, 2, 4)
DIAGNOSTIC, DTE (Note 6) Specified in table 25
REGISTRATION (Notes 1, 2)
CONFIRMATION
Public Network:
Specified in Annex E of
(Note 5) Local network CCITT Recommendation X.25
(public or private) | (Notes 1, 3)
Private Network:
Specified in table 25
(Notes 1, 2, 4)
NOTES

1 The diagnostic codes 0 through 127 contained in Annex E of CCITT Recommendation X.25 and in table 25 are identical; these
codes arp standardized by CCITT and may be used in packets originated by either a DCE or a DTE.

ardized by ISOAEC

3 The diagnostic codes 128 through 255 contained in Annex E of CCITT Recommendation X.25 are reserved for network-specific

diagnostics.

4 A private packet switched network may use network-specific diagnostics codes 128 through 175.

5 The Cause Field does not exist in DIAGNOSTIC packets and is not partitioned in REGISTRATION CONFIRMATION packets.

6 DTE-t0-DTE environment only.
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Table 25 (1 of 5) — Diagnostic Codes

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321 VALUE PACKETS
: (Note 1)
No Additional Information 00000000 0 | D,Rr,CReRg
invalid P(S) 00000001 1| Re
invalid P(R) 00000010 2 | Re
00001111 15
Packet Type Invalid 00010000 16 | Rr,CRe
for state rl 00010001 17 | Rr,CRe
for state r2 00010010 18 | Rr,CRe
for state 13 00010011 19 | Rr,CRe
for state pl 00010100 21| C
for state p2 00010101 21 | C
for state p3 00010110 22 | C
for state p4 00010111 23| C
for state pS 00011000 24 | C
for state p6 00011001 25 ¢ C
for state p7 00011010 26 C
for state d1 00011011 27 | Re
for state d2 00011100 28 | Re
for state d3 00011101 29 | Re
11114 31
Packet Not Allowed 00100000 32 | D,Rr,CRe
unidentifiable packet 00100001 33 | Rr,CRe
call on one-way
logical channel 00600010 34| C
invalid packet type on a
Permanent Virtual Circuit-30 010001 1 35 | Re
packet on an unassigned
logical channel 00100100 36 | D
REJECT not subsctibed to 00100101 37 | Re
packet too short 00100110 38 | D,Rr,C.ReRg
packet too long 00100111 39 | D,Rr,CRe,Rg
invalid General Format
Identifief 00101000 40 | D
Restart or Registration
packet with nonzero
Logical Channel Identifier | 0010100 1 41 | Re,CRe
Packet type not
compatible
with facility 00101010 42 | C
unauthorized INTERRUPT
CONFIRMATION 00101011 43 | Re
unauthorized INTERRUPT | 00101100 44 | Re
unauthorized REJECT 00101101 45 | Re
00101111 47
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Table 25 (2 of 5) — Diagnostic Codes

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321 VALUE PACKETS
(Note 1)
Timer Expired 00110000 48 | DRr,CRe

for INCOMING CALL (or
for DTE timer expired

for CALL REQUEST) 00110001 49 | C
£, LR AR INDIOATION. Lo
for CEEAR-INDICATION{or

for DTE timer expired

or retransmission

count surpassed

for CLEAR REQUEST) 00110010 50 | DC
for RESET INDICATION (or

for DTE timer expired

or retransmission

count surpassed

for RESET REQUEST) 00110011 5t 1D,CRe
for RESTART INDICATION

(or for DTE timer expired

or retransmission

count surpassed

for RESTART REQUEST) 00110100 52 | DRr,CRe
for call deflection 00110 KO1 531C

001 1r1111 63
Call Setup, Call Clearing, or
Registration Problem 01000000 64 | CRg

facility/registration

code not allowed 01000001 65 | CRg
facility parameter

not allowed 01000010 66 | CRg
invalid called DTE address 01000011 67 | C
invalid calling DTE  address 01000100 68 | C
invalid facility/registration

length 01000101 69 | CRg
incoming-call barred 01000110 70 | C
no logical channel

available 1000111 71| C
call collision 01001000 72 | C
duplicate facility requested 01001001 73 | CRg
nonzero address length 1001010 74 | CRg
nonzero facility length 01001011 75 1 C
facility not provided

when expected 01001100 76 | CRg
invalid CCITT-specified

DTE facility 01001101 77 1 C
maximum number of call

redirections or call

deflections exceeded 01001110 78 | C

01001111 79
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Table 25 (3 of §) — Diagnostic Codes

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321 VALUE PACKETS
(Note 1)
Miscellaneous 01010000 80 | Rr,CRe
improper cause code '
from DTE 01010001 81 | D,Rr,CRe
nonoctet aligned 01010010 82 | DRRr,CRe
inconsistent Q-bitsettings | 0 1 010011 83 | Re
NUI problem 01010100 84 | C
01011111 95
Not assigned 01100000 96
01101111 111
International Problem 01110000 112 | Rr,C,Re
remote network problem | 0111000 1 113 | CRe ‘
international protocol
problem 01110010 114 | CRe
international link
out of order 01110011 115 | CRe
international link busy 01110100 116 | C
transit network facility
problem 01110101 117 | C
remote network
facility problem 01110110 118 | C
international routing
problem 011-10111 119 | C
temporary routing ‘
problem 01111000 120 | C
unknown called DNIC 01111001 1211 C
maintenance action
(Note 5) 01111010 122 | Rr,CRe
01111111 127
Reserved for DTE-defined
Diagnostic-Information 10000000 128
10001111 143
Timer Expired or
Retransmission Count
Surpassed 10010000 144 | Re
for INTERRUPT 10010001 145 | Re
for DATA packet
transmission 10010010 146 | Re
for REJECT 10010011 147 | Re
10011111 159
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Table 25 (4 of 5) — Diagnostic Codes

ISO/IEC 8208 : 1990 (E)

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321 VALUE PACKETS
(Note 1)
DTE-Specific Signals 10100000 160 | Rr,C.Re
DTE operational 10100001 161 | RrRe
DTE not operational 10100010 162 | Rr,CRe
DTE resource constraint 10100011 163 | Rr,CRe
Fast Select not subscribed 10100100 164 | C
valid partially tuil
DATA packet 10100101 165 | Re
D-bit procedure not
supported 10100110 166 | CRe
Registration/Cancellation
confirmed 10100111 167 | Rg
10101111 175
Not Assigned 10110000 176
11011111 223
OSI Network Service Problem 11100000 224 | CRe
disconnection (transient
condition) 11100001 25 | C
disconnection (permanent
condition) 111000010 226 | C
connection rejection —
reason unspecified :
(transient condition) INF100011 227 | C
connection rejection —
reason unspecified
(permanent condition) 11100100 228 | C
connection rejection —£&
quality of service
not available
(transient condition) 11100101 229 | C
connection.rejection —
quality. of‘service
not-available
(permanent condition) 11100110 236 | C
connection rejection — NSAP
unreachable (transient
condition) 11100111 231 | C
connection rejection — NSAP
unreachable (permanent
condition) 111610090 232+ €
reset — reason unspecified 11101001 233 | Re
reset — congestion 11101010 234 | Re
connection rejection —
NSAP address unknown
(permanent condition) 11101011 235 | C
11101111 239
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Table 25 (5 of §) — Diagnostic Codes

NOTES

1 A given diagnostic need not apply to all-packet types.

a) the applicable packets for diagnostic codes 0-223, when transmitted by a DTE, also include C=RESTART REQUEST, Re=CLLEAR RE

DIAGNOSTIC BITS: DECIMAL | APPLICABLE
87654321 VALUE PACKETS
(Note 1)
Higher Layer Initiated 11110000 240 | Rr,CRe

disconnection-—normal 11110001 241 | C
disconnection—abnormal 11110010 242 | C
disconnection—incompatible

information-in_user data 11110011 243 C
connection rejection — .

reason unspecified

(transient condition) 11110100 244 | C
connection rejection —

reason unspecified

(permanent condition) 11110101 245 | C
connection rejection —

quality of service

not available

(transient condition) 11110110 246 | C
connection rejection —

quality of service

not available :

(permanent condition) 11110111 247 | C
connection rejection —

incompatible information

in user data 11111000 248 | C
connection rejection —

unrecognizable protocol

identifier in user data 11111001 249 | C
reset—user

resynchronization 1771111010 250 | Re

11111111 255

The packet type(s) to which each diagnostic may apply is shown (D=DIAGN
Rr=RESTART REQUEST and RESTART-INDICATION; C=CLEAR REQUEST and CLEAR INDICATION; Re=RESET REQUEST and
INDICATION; Rg=REGISTRATION CONEIRMATION). Since a DTE is permitted to use a "stronger” error action (i.e., restarting the Packd

instead of cleagg a Virtual Call, and restarting the Packet Layer or clearing a Virtual Call instead of resetting):

(Virtual
b) hence, th

2 Not all diagnpstics need be unplememed but those used are as coded in the table The ﬁrst dmgnostnc in each groupmg 1s a gencnc dlagﬂOS[lC

be used in plag

1l only) and RESTART REQUEST;

applicable. packets for diagnostic codes 0-223, when received by a DTE, also include C=RESTART INDICATION D1
environmgnt only), Re=CLEAR INDICATION (Virtual Call only) and RESTART INDICATION (DTE/DTE environment only).

information is avallable (e g, where the more spec1ﬁc dlagnosucs are not unplememed)

3 Diagnostics 224 through 255 suppont the OSI Network Service Definition,

DSTIC;
RESET
t Layer

DUEST

E/DTE

hnd can

dditional

4 In cenain situations, multiple diagnostic codes may apply. For example, if a timer has expired and a (RESTART, CLEAR, or RESET) REQUEST
packet is to be retransmitted, then the DTE may use the diagnostic code associated with the original error or the corresponding "timer expired” diagnostic

code.

5 This diagnostic may also apply to 2 maintenance action within a national network.
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18 Timers and retransmission counts

Table 26 lists the timer parameters and table 27 lists the
retransmission-count parameters. Values for these parameters
may be chosen independently of the specific values chosen by
the interfacing DXE. They may take into account whether the
Packet Layer entity interfaces with a network (and, therefore,

ISO/IEC 8208 : 1990 (E)

entity of another DTE, the nature of the traffic flowing over the

Packet Layer entity.

the characteristics of the network) or with a Packet Layer

Table 26 (1 of 2) — DTE Timer Parameters

interface, and other appropriate considerations.
chosen may apply in common to all logical chamnels in the

The values

Table 28 lists the timers a DTE should take into consideration
when responding to packets from a DXE.

Default
imer Time-Limit Started When Normally Action wntn
Value (Note 3) Terminated When Timer Expires
{Note 2) (Notes 3, 4) (Notes 3, 3)

120 180 s DTE transmits a DTE receives a: DTE retransmits th
(Restart RESTART REQUEST | - RESTART CONFIRMATION | RESTART REQUHST packet
Request packet (r2) packet (r1), or and restarts T20 up|to a
Regponse « RESTART INDICATION maximum of R20 tmes
Timer) packet (r1)

21 200 s DTE transmits a DTE receives a: DTE transmits a
(Cal CALL REQUEST * CALL CONNECTED CLEAR REQUEST
Request packet (p2) packet (p4), or packet (p6)

Regponse » INCOMING CALL
Timer) packet (p5) ™ote 6), or
* CLEAR INDICATION
packet (pP); or
DTE sends a CLEAR
REQUEST packet (p6)

22 180 s DTE transmits a DTE receives a: DTE retransmits th¢ RESET
(Reset RESET REQUEST o RESET CONFIRMATION REQUEST packet gnd
Request packet (d2) packet (d1), or restarts T22 up to
Response * RESET INDICATION maximum of R22 times
Timer) packet (d1)

23 180 s DTE transmits a DTE receives a: DTE retransmits th¢ CLEAR
(Clg: CLEARREQUEST * CLEAR CONFIRMATION REQUEST packet gnd
Request packet(p6) packet (p1), or restarts T23 up to
Reiponse * CLEAR INDICATION maximum of R23 ames
Timer) packet (p1)

124 60_s DTE transmits a DTE transmits a RR or RNR
(Window packet with a packet (or a DATA|or
Stajus P(R), ic., a REJECT packet if gvailable
Trans- RR, RNR, DATA, or for transmission) reflecting
migsion REJECT packet the current window|condi-
Timer) tion and restarts T2j4
(Note-7)

T25 200 s DTE transmits a There are no outstanding DTE retransmits all DATA
(Window DATA packet or DATA packets in the packets in the window and
Rotation DTE’s window is window restarts T25 up to a max-
Timer) rotated but there imum of R25 times (Note 9)
(Notes 7, 8) are still outstanding

DATA packets
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Table 26 (2 of 2) ~— DTE Timer Parameters

Default
Timer Time-Limit Started When Normally Action When
Value (Note 3) Terminated When Timer Expires
(Note 2) (Notes 3, 4) (Notes 3,5)
T26 180 s DTE transmits DTE receives an DTE transmits a
(Interrupt an INTERRUPT INTERRUPT RESET REQUEST
Response packet (i2) CONFIRMATION packet (d2)
T ilucl) pﬂbkct \11)
T27 60 s DTE transmits a DTE receives the first | DTE transmits
Reject REJECT packet retransmitted DATA the REJECT packet
esponse packet ) and restarts T27
imer) up to a maximum
otes 7, 8) of R27 times
(Note,9)
T28 300s DTE transmits a DTE receives a DTE ‘retransmits
egistration REGISTRATION | REGISTRATION the REGISTRATION
equest REQUEST CONFIRMATION REQUEST packet
esponse packet packet and restarts T28
imer) up to a maximum
otes 7, 8) of R28 times

uld take into consideration the timers started by the DXE when the DXE transmits a packet. These considerations are shown in thble 28,

it values shown are only defaults. The actual values chosen may depend on a number of factors, including whether the DTE is dperating

in a DTE/DTE|environment, the need to detect problems quickly, etc. Howeéver, the values chosen must preserve the relationship between the tine-limit

values shown i

3 If the state
i For the Flow

order to ensure proper operation.

the logical channel changes as a result of the action/shown, then the new state is indicated for states other than the Flow Contrdl states.
trol 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 terminfte. For

example, the
terminate,

5 When (re)t
Originated."

eipt of a RESTART INDICATION packet after having transmitted a RESET REQUEST packet will normally also cause time

smitting a RESTART REQUEST, ,€LEAR REQUEST, or RESET REQUEST packet, the DTE should indicate the cause HI "DTE
e diagnostic when T21 or T26 expires should indicate expiration of the corresponding timer. The diagnostic when any othpr timer
expires may indicate expiration of the corresponding timer or the original error.

T22 to

6 In a DTE/DJE environment, the DTE which maintains its role as a DTE for the purpose of resolving call collision should not terminate tither T21
upon receipt of jan INCOMING CALIL packet.

7 T24, T25,

8 Although th¢ DTE stans.this timer when transmitting the corresponding packet, a DXE is not obliged to respond to this packet in such
prevent the-transmitting DTE’s timer from expiring. Therefore, such a timer should be used with caution.

fashion so as

, and T28 are needed only if the associated procedures (described in 11.2.2, 11.2.1, 13.4, and 13.1, respectively) are used.

9 Tt is permissible t0.transmit 8 RESET REQUEST packet when this timer expires (i.e., R25 and R27 are set to 0).

96

timely



https://standardsiso.com/api/?name=1a3b6411a4879e20c3394c30a50f4ccd

NOTES

1 Itisp

2 With
proper o

3 If the

ISO/IEC 8208 : 1990 (E)

Table 27 — DTE Retransmission Count Parameters

(Note 5)

Action When
Retransmission Description Default Retransmission
Count Value Count Surpassed
(Notes 1, 2) (Note 3)
R20 Number of times a 1 Notify the
(Restart Request RESTART REQUEST appropriate
Retransmission Count) | packet is retransmitted entity
requesting restarting of
the Packet Layer entity
R22 Number of times a RESET 1 For a Virtual Call, transmi} a
(Reset Request REQUEST packet is CLEAR REQUEST packe
Retransmission Count) | retransmitted requesting (p6) (Note 4); for a
resetting of the logical Permanent Virtual Circuit,
channel notify’the’appropriate entitly
R23 Number of times a CLEAR 1 Notify the
(Clear Request REQUEST packet is appropriate
Retransmission Count retransmitted requesting entity
clearing of the
Virtual Call
R25 Number of times DATA 0 Transmit a
(Data Packet packets are retransmitted RESET REQUEST
Retransmission Count) packet (d2)
(Note 5) (Note 4)
R27 Number of times a REJECT 0 Transmit a
(Reject Retransmission | packet is retransmitted RESET REQUEST
Count) requesting retransmission packet (d2)
(Note 5) of the same DATA packet (Note 4)
(i.e., same P(R) value)
R28 Number of times a 1 Notify the
(Registration Request REGISTRATION REQUEST appropriate
Retransmission Count) | _packet is retransmitted entity

lermissible to implement only the procedures associated with the default values.

la default value)of 1, the associated procedure is performed twice: once for the original transmission and once for a retransmiss
peration because of the possibility of collisions, R20, R22, and R23 should never be set to 0.

state of the logical channel changes as a result of the action shown, then the new state is indicated.

on, To ensure

4 When the DTE transmits a CLEAR REQUEST or RESET REQUEST packet, the cause indicates "DTE Originated” and the diagnostic indicates that
the corresponding timer expired or retransmission count was surpassed.

5 R25, R27, and R28 are needed only if the associated procedures (described in 11.2.1, 13.4, and 13.1, respectively) are used.
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consider the

NOTE — W'i:q‘in thoseinetworks where the associated CONFIRMATION packet has end-to-end significance, a DTE recciving this packet sho

98

Table 28 — Timers a DTE Should Take Into Consideration When Responding
to Packets from a DXE

Packet DTE/DCE Environment DTE/DTE
From DXE v Environment
Network Timer Remote DTE Timer Remote DTE Timer
RESTART T10 (60 s) T20 (180 s default)
INDICATION started when DCE started when remote
sends a RESTART DTE sends'a RESTART
INDICAT! ket REQUEST packet
INCOMING T11 (180 s) T21 (200 s default) T21 (200 s default)
CALL started when DCE started when remote | started when remote
sends an INCOMING DTE sends a CALL | DTE sends a CALL
CALL packet REQUEST packet REQUEST packet
RESET T12 (60 s) (Note) T22 (180 s default)
INDICATION started when DCE started whén-remote
sends a RESET DTE sends'a RESET
INDICATAION packet REQUEST packet
CLEAR T13 (60 s) (Note) T23*(180 s default)
INDICATION started when DCE started when remote
sends a CLEAR DTE sends a CLEAR
INDICATION packet REQUEST packet
DATA T25 (200 s default) T25 (200 s default)
started when'remote | started when remote
DTE sends a DATA | DTE sends a DATA
packeét packet
INTERRUPT T26 (180 s default) T26 (180 s default)
started when remote | started when remote
DTE sends an DTE sends an
INTERRUPT packet | INTERRUPT packet
REJECT T27 (180 s default)
started when remote
DTE sends a REJECT
packet
REGISTRATION T28 (300 s default)
started when remote
DTE sends a
REGISTRATION
REQUEST packet

ote'DTE’s corresponding timer.

hld also
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19 State diagrams

The state diagrams contained in this clause are provided to
further supplement the procedural definition of the Packet
Layer. The state diagrams give the transitions of the Packet
Layer under normal operation. Table 29 provides an index to
the figures containing the state diagrams.

Table 29 — Packet Layer State Diagrams

ISO/IEC 8208 : 1990 (E)

In the state diagrams, each state is represented by a circle
containing the state designation. Each state transition is
represented by an arrow. The responsibility for the transition
(DTE or DXE) and the packet that has been transferred is
indicated beside that arrow.

For the sake of clarity, the normal procedure at the DTE/DXE
interface is described in a number of small state diagrams. In
order to describe the normal procedure fully, it is necessary to
allocate a priority to the different figures and to relate a
higher-order diagram to a lower one. This has been done as
described helow

Figure———Applicable-States
31 Restart States (rl1, r2, and r3)

32 Call Sctup and Call Clearing States
(p1, p2, p3, p4, PS5, p6, and p7)

33 Data Transfer States (d1, d2, and d3)

34 Interrupt States (il, i2, j1, and j2)
B35 Flow Control States (f1, 2, g1, and g2)

a) The figures are arranged in order of priorjty with figure
31 (Restart) having the highest priotity, thgn followed by
figure 32 (Call Setup and Call Clearing)] and then by
figure 33 (Reset). Of equal priority and fgllowing figure
33 are figure 34 (Interrupt) ‘and figure 35 (Flow Control).
Priority means that when a-packet belonging to a higher-
order diagram is transmitted, that diagran is applicable
and the lower-order.one is not.

b) The relation /with’ a state in a lower-order diagram. is
given by including that state inside a [circle in the
higher-order diagram.
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(DTE) (DXE)
RESTART (DXE) RESTART
REQUEST RESTART INDICATION
CONFIRMATION
or
RESTART
INDICATION
DTE)
RESTART
CONFIRMATION
or
RESTART
REQUEST
(DTE) (DXE)
RESTART RESTART
REQUEST INDICATION
after timer
T20 expires

NOTE: p1 FOR VIRTUAL CALL LOGICAL CHANNELS, OR
d1 FOR PERMANENT VIRTUAL CIRCUIT LOGICAL CHANNELS

STATES:
d1: FLOW CONTROL READY
pl: READY
rl: PACKET LAYER READY
12: DTE RESTART REQUEST
13: DXE RESTART INDICATION

100

Figure 31 — State Diagram for the Transfer of Restart Packets
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(DXE

CALL

CONNECTED .
 orobions CLEAR (DXE) .

iane & b2 REQUEST CLEAR

State £ p after timer

or

INCOQMING CALL

ISO/IEC 8208 : 1990 (E)

(DXE)
INCOMING REQUEST
CALL

(DTE)
CALL
ACCEPTED
(@) CALL SETUP PHASE
CLEAR p orp7 CLEAR
REQUEST INDICATION

(DTE)

T23 expires INDICATION

if prejvious (DXE) (DTE)
CONFIRMATION CONFIRMATION
or or
CLEAR CLEAR
INDICATION REQUEST

b) CALL CLEARING-PHASE

STATES:
d1: FLOW CONTROL READY
pl: READY
p2: DTE CALL REQUEST

p3: DXE INCOMING CALL

’TE)

ALL
CCEPTED
previous
hte = p3

e2 g »>0g

L
EQUEST
if previous
state = pl or p3

p4: DATA TRANDSFEK

pS: CALL COLLISION

p6: DTE CLEAR REQUEST
p7: DXE CLEAR INDICATION

Figure 32 — State Diagram for the Transfer of Call Setup and Call Clearing Packets within the

Packet Layer Ready State (r1)
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102

(DTE) AN (DXE)
RESET (DXE) RESET
REQUEST RESET INDICATION
CONFIRMATION
or
RESET
INDICATION e
(DTE)
RESET
CONFIRMATION
or
RESET
REQUEST
(DTE) (DXE)
RESET RESET
REQUEST INDICATION
after timer
T22 expires
STATES:

di: FLOW CONTROL READY
d2: DTE RESET REQUEST
d3: DXE RESET INDICATION
fl: DXE RECEIVE READY
gl: DTE RECEIVE READY
il: DTE INTERRUPT READY
jl: DXE INTERRUPT READY

Figure 33 — State Diagram for the Transfer of Reset Packets within the Data Transfer State (p4)
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(DTE)
INTERRUPT

i ) < o

- (DXE)
INTERRUPT
CONFIRMATION

(a) INTERRUPT TRANSFER FROM DTE TO DXE

(DXE)
INTERRUPT

n> 7<,-2

(DTE)
INTERRUPT
CONFIRMATION

(b) INTERRUPT TRANSFER’FROM DXE TO DTE

STATES:
il:, DTE INTERRUPT READY
i2;"DTE INTERRUPT SENT
31: DXE INTERRUPT READY
j2: DXE INTERRUPT SENT

Figure 34 — State.Diagram for the Transfer of Interrupt Packets within the Flow Control
Ready State (d1)
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(DXE)
(DXE) RNR -
"R (DXE)
or fl l < f2 RNR
REJECT
(DXE)
RR or
REJECT

(a) FLOW CONTROL FROM DXE TO DTE

————— (DATA TRANSFER FROM DTE-TO DXE)

(DTE)
(DTE) RNR
R gl @ (DTE)
REJECT RNR
(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: DTERECEIVE READY
g2. DTE RECEIVE NOT READY

Figure 35 — State Diagram for the Transfer of Flow Control Packets within the Flow
Control Ready State (d1)
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