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Foreword

ISO (the International Organization for Standardization) and IEC (the~Intérnatio Electrotechnical
Commission) together form a system for worldwide standardization as a‘whole. National bodies that are
members of ISO or IEC participate in the development of International Standards| through technical
committees established by the respective organization to deal with particular 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.

In the field of information technology, ISO and IEC have ‘established a joint technical qommittee, ISO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are cifculated 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

5

§
H

:
H

1 Scope

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

s { U—— .

{n o1 specified hereinjcan be used in both
Open  SYsie Interconnection (OSI) and  non-OSI
environments. When used within the context of OSI, the
Packet Layer protocol is encompassed in the Network Layer of
the OSI Rgference Model, ISO 7498.

This Intenjational Standard covers DTE operation at the Packet
Layer when accessing a public or private packet-switched
network donforming to CCITT Recommendation X.25 by
means of # dedicated path or a circuit-switched connection. “t
also covers the additional Packet Layer procedures necessary
for two IPTEs conforming to this International Standard to
communichte directly (i.e., without an intervening packet-
switched fetwork) over a dedicated path, a, circuit-switched
connectior], or a local area network (LAN).

This Interhational Standard also covers.private networks that
use CCITT Recommendation X.25 to connect to packet-
switched gublic data networks and‘that may also offer an X.25
interface t¢ a DTE (see annex-A).

The first eflition of this International Standard was based on the
1984 CCITT Red Book text of Recommendation X.25. It also
contained [the neces§ary" provisions for compatibility with the
earlier 1980 CCITT Yellow Book text of Recommendation
X.25. This second edition is based on the 1988 CCITT Blue
Book tex{ ‘of\Recommendation X.25. Retained within this

2 Normative references

The following standards) “and recommendations contain
provisions which, through) ‘reference in [this text, constitute
provisions of this International Standardl. At the time of
publication, the editions indicated were palid. All standards
and recommendations are subject to revision, and parties to
agreements based on this International Standard are encouraged
to investigate the possibility of applyifig the most recent
editions (of " the standards and recommendations listed below.
Menbers of IEC and ISO maintain registérs of currently valid
International Standards. The CCITT se¢retariat maintains a
register of currently valid CCITT Recommgndations.

ISO 7498 : 1984, Information processing systems — Open
Systems Interconnection — Basic Referegce Model (see also
CCITT Recommendation X.200, CCITT Blie Book, 1988).

ISO 7776 : 1986, Information processing systems — Data
communications — High-level data link cpntrol procedures —
Description of the X.25 LAPB-compatible DTE data link
procedures.

ISO 8348 : 1987, Information processing systems - Data
communications — Network service definifion (see also CCITT
Recommendation X.213, CCITT Blue Book] 1988).

ISO 8348/Add. 2 : 1988, Information pRocessing systems —
Data communications — Network sdrvice definition —
Addendum 2: Network layer addressing (see also CCITT
Recommendation X.213, CCITT Blue Bookl 1988).

I1SO 8348/Add. 3 : 1988, Information pfocessing systems —
Data communications —-  Network sarvice deﬁmtlon —

second edifion are the necessary provisions for compatibility
with the 1984 and 1980 versions of X.25. The differences
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.

Addendum 3: Additional features of the network service (see
also CCITT Recommendation X.213, CCITT Blue 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 —
Telecommunications and information exchange between systems
— Operation of an X.25 interworking unit.

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:

a) general considerations (clause 3);

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

CCITT Recomne:ﬂaﬁon X.2, International data transmission
services and optiongl user facilities in public data networks and
ISDNs, CCITT Bluq Book, 1988.

CCITT Recommendation X.25, Interface between data terminal
equipment (DTE) | and data circuit-terminating equipment
(DCE) for terminals operating in the packet mode and
connected to publid data networks by dedicated circuit, CCITT
Blue Book, 1988.

CCITT Recommendation X.29, Procedures for the exchange of
control informatidn and wuser data between a packet
assemblyldisassembly (PAD) facility and a packet mode DTE or
another PAD, CCITT Blue Book, 1988.

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

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

CCITT Recommendation X.96, Call progress signals in public
data networks, CCIYT Blue Book, 1988:

CCITT Recommendation X.244, Procedure for the exchange of
protocol identification during ‘virtual call establishment on
packet-switched pullic data-networks, CCITT Blue Book, 1988.

3 General considerations

b) procedures for exchanging packets across 3 DTE/DXE
interface (clauses 4 through 11). Clause)p applies to
the setup and clearing procedures.for YVirtual Call
service, while the other clauses, apply to poth Virtual
Call service and Permanent Virtual Circuit fervice;

¢) packet formats (clause 12);

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

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

f) coding of-the Diagnostic Code Field (claus¢ 17);

g) timers and retransmission counts (clause 18);

hy\\state diagrams and state tables (clauses [19 and 20,
respectively); and

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

To facilitate comprehension of this International [Standard, a
number of conventions have been adopted in the pré¢sentation of
the text:

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

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

¢) italicized text is used to denote differenges between
Virtual Call and Permanent Virtual Circuit|service and
between DTE/DTE and DTE/DCE interfhces (entire
clauses or subclauses that pertain to one service or to
one interface type are not italicized; the| appropriate
environment is denoted at the beginning of the clause

This International Standard defines, from the viewpoint of a
DTE, the Packet Layer, which governs the transfer of packets
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

OF subclause);

d) terms not explicitly defined within this International
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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expanded capabilities for the following optional user

ISO 7776 or, more generally, the provision of the OSI Data a)
Link Service defined in ISO/IEC 8886) that provides: Jacilities
a) a negligible residual-bit-error rate; — Network User Identification (NUI) related facilities
b) a negligible out-of-sequence rate; and (see 13.21),
¢) anegligible packet-loss and duplication rate. — RPOA related facilities (see 13.23), and
The Packet Layer provides the following functional capabilities - faﬁg the;itrec?;r; 5 )(‘znd Call " Deflection  related
that facilitate reliable and efficient data communications: ties (see 15.29);
. . - . for 1984 operation, Call Deflection and NUI Override
8 multiplexing — the ability to support multiple were not defined and the NUI and RPOA facilities
communications; - . .
were not explicitly separated into subscription and
b) data transfer — the ability to send and receive data; negotiation facilities;
c) flow control — the ability to control the flow of data; b) the following CCITT-specified DTE facilities
d) inferrupt transfer —— the ability to send and receive a — Priority (see 14.5), and
:::;Llfunount of information independent of the data — Protection (see 149);
¢) etfor control — the ability to detect Packet Layer Jor 1984 operatiow the above| facilities were not
erfors; defined;
f) reket and restart — the ability fo reinitialize c) ;ﬁ:tfnzrg i;i};ii following CCITT-specified DTE facilities
cgmmunication paths in the event that Packet Layer
efrors are encountered. —Called Address Extension (see|15.3.2.1), and
A number| of design principles were used in the formulation of — Calling Address Extension (seg 15.3.2.2);
the Packet Layer procedures for DTEs specified in this , .
International Standard: for 1984‘ opera{zon only BCD encoding of the
addresses is permitted.
a) cgnform fully to CCITT Recommendation X.25 for d)

operation with a packet-switched network;

b) minimize the differences between operating with(a
packet-switched network and operating directly \with
other DTE;

ovide, where possible, the opportunity_for' recovery
frpm an error condition without incurring’data loss at
Packet Layer;

d) gn the services provided by(the Packet Layer with
Network Layer services defined for Open Systems

terconnection; and

e) fqliow the organization of text in
commendation X.25:

3.1 Conjpatibility with versions of CCITT
Recommendation X.25

CCITT

t Ldyer® procedures and formats specified in this
InternationjalStandard are compatible with the 1988 (Blue
Book) verki ionX-25-

the throughput class of 64 000 bit/s; for 1984 operation
the largest throughput class is 48 P00 bit/s.

3.1.2 Limitations for compatibility with| X.25-1980
For DTEs needing to operate with the [1980 (Yellow Book)

version of Recommendation X.25,

he following 1984

capabilities are not used in addition to thope cited in 3.1.1;

a)

b)

<)

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

Facility Fields in CALL REQUEST, INCOMING
CALL, CALL ACCEPTED, and [CALL CONNECTED

packets with a length from 64
12.2.1.1 and 12.2.2.1); for 1980
limited to 63 octets and bit 7 g

to 109 octets (see
bperation, this field is
f the Facility Length

Field shall be set to 0;

cause codes with bit 8 set |[to one in CLEAR

NOTE —- The TOA/NPI capability introduced into the 1988 version of
CCITT Recommendation X.25 is not included in this Interational
Standard since CCITT has designated it for further study.

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

3.1.1 Limitations for compatibility with X.25-1984

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

d)

REQUESTHNDICATION — RESET
REQUEST/INDICATION, and RESTART
REQUEST/INDICATION packets (see 12.2.3.1.1,

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

nonzero Address Length and Facility Length Fields in
CLEAR REQUEST and CLEAR INDICATION packets
(see 12.2.3.2); 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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e) the extended format for CLEAR CONFIRMATION i) the CCITT-specified DTE facilities and the associated
packets (see 12.24.2); for 1980 operation, only the facility marker (see clause 14 and 15.1, respectively);
basic format may be used; for 1980 operation, these facilities and the marker

f) Interrupt User Data Fields in INTERRUPT packets cannot be used.
containing from two to 32 octets (see 12.3.2); for 1980 3.2 Environments

operation, this field shall contain exactly one octet; The DTE aspects of the Packet Layer protocol set forth in this

g) the following optional user facilities: International Standard are applicable to a number of
environments including:

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

— On-line Facility Registration (see 13.1),
~— Local Charging Prevention (see 13.20), .

— Network User Identification (see 13.21),

, ; =—PFE—access—to—a—DEE—via—a—circuif-switched
— Charging|Information (see 13.22), connection (circuit-switched data network, circuit-
— Hunt Group (see 13.24), switched capability of an Integrated| Services
Digital Network (ISDN), or the, switched|telephone

— Call Redjrection and Call Deflection Notification network). Additional considerations are| given in
(see 13.25), 34
— Called Line Address Modified Notification (see
13.26), ana NOTES
— Transit Delay Selection and Indication (see 13.27); 1 The situation where,'the "DTE" is a privafe network
. e accessing a public network DCE is covered in annek A.
for 1980 opetation, the above facilities cannot be used;
‘ . . . 2 The DCE may.bé a packet-switched data network operating
h) expanded capabilities for the following optional user in accordance-with CCITT Recommendation X.25 for a packet
facilities: handler £apability in an ISDN operating in accotdance with
Ci R dati 31
— Closed User Groups (CUG): subscription to the R Peommendation X.31
Closed |User Group. ’thh Outgoing and/'or b) DTE/DTE operation:
Incoming| Access Facilities without a preferential
CUG (sed 13.14.2 and 13.14.3, respectively), use of — DTE-10-DTE operation over a leased line (data
the extendled format of the CUG Selection Facility network, ISDN or telephone network),

Jor indicdting membership in more than 100 CUGs — DTE-t0-DTE operation over a circuil-switched
(see 13.14.6), a"d. the use of the Closed Uj’” comnection (circuit-switched data network, circuit-
Group Wth Outgoing Access (CUGIOA) Selection switched capability of an ISDN, or thel switched
telephone network). Additional considerations are

iven in 3.4,

the basic|format of the CUG Selection Facility is given

allowed fpr indicating membership in (100 or less — DTE-to-DTE operation over a Local Are3 Network

CUGs, and the CUG/OA Selection_ Facility cannot (LAN). The provisions of ISO/IEC 8881 japply.

be used, NOTE 3 — The situation where a "DTE" is| a gateway
— Fast Selet and Fast Select Acceptance (see 13.16 on the LAN to other networks is covered in anfex A.

and 13.17, respectively): inclusion of a Clear User Differences between DTE/DCE and DTE/DTE opetation are

Data Fidld in CLEAR REQUEST and CLEAR enumerated in 3.3. .

complete . for 1980 operation, the above packets 3.3 Differences in DTE/DTE and DTE/DCE

can contgin a(Clear User Data Field only when operation

sent or |réceived in direct response to an For [he most part, much of the Packet Layer promcol described
INCOMING—CALL—or—a—CA Dae zpe ; ected to a
respectively, and DCE (e.g., X.25 network envu'onment) or dlrect]y to another

— RPOA Selection (see 13.23): use of the extended DTE. However, there are certain procedures within CCITT
format of the RPOA Selection Facility to select one Recgmmtandation X.25 that are not mandatory of a DTE but are
or more RPOAs, and agreement for a period of requfred in a DTE/DTE environment. To minimize the number
time with the DCE 1o a set of RPOAs to pertain to of differences that arise when considering whether connection

all CALL REQUEST packets; for 1980 operation, a is to a DCE or to another DTE, the following procedures are
DTE wishing to select an RPOA can only do so in always required of a DTE: .

a CALL REQUEST packet and can only use the a) the Address Length Fields and the Facility Length
basic forM of the RPOA Selection Facility to Field shall be supplied in CALL ACCEPTED packets
select a single RPOA; and 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

d) upon notification that the Data Link Layer has
completed its initialization procedures or that it has

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.)

g) Use of the optional Packet Retransmission Facility (see
13.4) requires agreement for each direction of

recovered 110 A fainre Wi e 4L1ndeyer

in the disconnected phase, the DTE shall transmit
a|RESTART REQUEST packet across the DTE/DXE
ingerface.

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

a) Ope 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
DITE'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

aintains its role as a DTE with respect to the above
ittms. (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 DTE/DCE environment
of a DTE/DTE environment where, by administration,
the roles can be predetermined’ and fixed, then the
DITE may be initialized to_act appropriately.)

b) A DTE shall be_able to accept a RESTART

INDICATION packet.with a Restarting Cause Field of

"DTE Originated;"\an event which does not occur in a
OTE/DCE environment.

¢) A DTE should not receive a RESTART, CLEAR, or
RESET INDICATION packet with a Cause Field other
an'DTE Originated" (although this may occur in a
either handle such a packet as it does in a DTE/DC
environment (i.e., process the packet normally) or treat
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.

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

h) Use of optional Fast Select Facility (see 13.16) shall
be agreed to by both DTEs prigr to transmission of
any call setup packets which utilige this facility. (In a
DTE/DCE environment, such p:I)r agreement is not
required — a DTE may always ufse this facility at call
setup.)

i) A called DTE which subscribes |to the Flow Control
Parameter Negotiation Facility (fee 13.12) andlor the
Throughput Class Negotiation Faility (see 13.13) will
not receive, in.an INCOMING CALL packet, a facility
indication from which to negotiafe if the calling DTE
is satisfied with the default values and, thus, has not
included the facility request in |its CALL REQUEST
packet. In a similar manner, 4 calling DTE which
subscribes to these facilities will not receive, in a
CALL CONNECTED packet, a farility indication if the
called DTE is satisfied with|the values in the
INCOMING CALL packet and, thys, has not included a
facility request in its CALL ACCEPTED packet. (In a
DTEIDCE environment, these fdcility indications are
always present if the DTE has| subscribed to these
Jacilities.)

3.4 Operation over circuit-switched| connections

When communications between a DTE fand DXE involves a
circuit-switched connection (e.g., through a circuit-switched
data network, circuit-switched capabilify of an Integrated

v Pigital-Network;,—or—through—the switched telephone
network), identification procedures may be required. Such
procedures, including those at the Packet Layer, are defined in

CCITT Recommendation X.32.

Most communications over a circuit-switched 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. In some cases,
however, it may be desirable to 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,
13.1, and 13.4 do not apply;

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

— reinitialize a logical channel (see 8.1).

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

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

d) the reset procedures shall apply if erronecus DATA

packets are rgceived (see 11.3); and

er facilities shall be allowed.

e) no optional

Extensions beyond this basic set of procedures and capabilities
can be obtained thrpugh the use of procedures defined in
CCITT Recommendatjon X.32.

3.5 Provision of the OSI Network Service

The Packet Layer protocol specified in this International
Standard can be usgd to support the OSI connection-mode
Network Service in § variety of environments (e.g., see ISO
8880-2). The Packet| Layer protocol supports all the elements
of the OSI connection-mode Network Service specified in ISO
8348 and its Addendym 3. Mappings to/from the Packet Layer
protocol elements and the primitives and parameters of the
connection-mode Network Service are described in ISO 8878.
Additional provisions| applicable in an ISDN environment are
described in ISO/IEC|9574.

3.6 External PacIt Layer interactions

The protocol described here is independent of any external
considerations. However, the initiation of certain Packet Layer
protocol procedures | is directed by elements outside the
protocol. Likewise, |the occurrence of certain Packet Layer
protocol events are to|be reported appropriately. These.external
interactions include:

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

c) accepting reqpests from a‘higher layer entity to initiate
certain Packe} Layerprotocol procedures including:

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

~— receipt of an incoming request to(setup|a Virtual
Call (see 52.2),

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

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

— reinitialization of \a‘logical channel (see 8.p).

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

3.7 Logical channels

To enable simultaneous Virtual Calls and/or Permanent Virtual
Circuits, logical channels are used. Each Virtual |Call and
Permanent Virtual Circuit is assigned a Logicall Channel
Identifier,” which is ‘2 number in the range from [l through
4 095. For each Virtual Call, a Logical Channel Identifier is
assigned during the call setup phase from a range of previously
agreed-upon Logical Channel ldentifiers. For each Rermanent
Virtual Circuit, a Logical Channel Identifier is agsigned in
agreement with the DXE. (Logical Channel Identifipr O shall
not be assigned to a Virtnal Call or a Permanept Virtual
Circuit.)

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

3.8 Packet Layer entity

The concept of communication via logical channels ig native to

— initialize the{PacKet Layer (see 4.1),
— originate E‘W‘Cmﬂ‘ﬂz 521

— accept a Virtual Call (see 5.2.3),
— terminate a Virtual Call (see 5.5.1),

Packer Layer terminology. It is conceivabic, however, that a
DTE may have one or more connections to one or more packet
networks and/or to one or more DTEs without an intervening
packet network. At this point, therefore, it is necessary to
introduce the concept of a "Packet Layer entity." One such

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.

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
f N ]
Permanent
Virtual One-way One-way
Circuits incoming Two-way outgoing
f N 1 N ! I a 1 I N 1
9, 1— 92,
0 1 LIC HIC LTC HTC LOC HOC 4 095
Logical Channel Identifier
LIC: Lowest Incoming Channel =~ LTC: Lowest Two-way Channel = LOC: Lowest Outgoing Channel
HIC: Highest Incoming Channel HTC: Highest Two-way Channel  HOC: Highest Outgoing Channel

Logical channels 1 through LIC-1: range of logical channels which may be assigned to Permianent Virtual Circuity
Logical channels LIC through HIC: range of logical channels which are assigned as one-way incoming for Virtual| Calls
Logical channels LTC through HTC: range of logical channels which are assigned as-two-way for Virtual Calls
Logical channels LOC through HOC: range of logical channels which are assigned as one-way outgoing for Virtugl Calls
Logical chr\:els HIC+1 through LTC-1, HTC+1 through LOC-1, and HOC+I\to 4 095 are non-assigned logical cljannels

NOTES

1 The refefence to the Logical Channel Identifiers is made according 1o a set-of coritiguous numbers from O (lowest) to 4 095 (highest) using the 12 bits
made up of pits 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 Hit positions 4 through 1
of octet 1 foflowed by bit positions 8 through 1 of octet 2, where bit*] ‘of octet 2 is the low-order bit.

2 Logical Channel Identifier O shall not be assigned to a Virtual.Call or Permanent Virtual Circuit.
3 All logicpl channel boundaries are agreed upon with the DXE for a period of time.

4 In a DTE/DTE environment, one DTE views the range) of Logical Channel Identifiers as presented here, whereas the other IDTE views it as a DCE
(e.g., the latter DTE views the range from LIC to HIC as‘one-way oufgoing). This determination is discussed in 4.5.

5 In orderfto avoid frequent rearrangement of dogical channels, not all logical channels within the range for Permanent Vinual |Circuits are necessarily
assigned.

6 In the apsence of Permanent VirtualyCireuits, logical channel 1 is available for LIC. In the absence of Permanent Virtua} Circuits and one-way
incoming logical channels, logical channel\1 is available for LTC. In the absence of Permanent Virtual Circuits, one-way incoming logical channels, and
two-way loglical channels, logical channel 1 is available for LOC.

7 The searph algorithm of a RCE;-or a DTE playing the role of a DCE in a DTE/DTE environment, for a logical channel for alnew incoming call will
be to use thg lowest numbered:logical channel in the READY state (p1) in the range of LIC to HIC and LTC to HTC.

8 In order jo minimize-the\risk of call collision, the DTE search algorithm starts with the highest numbered logical channel in tHe READY state (pl) in
the two-way|logical channel or one-way outgoing logical channel ranges.

Figure 1 — Logical Channel Identifier Assignment

entity exists in a DTE for each DTE/DTE (without an
intervening packet network) interface or for each DTE/DCE
(packet network) interface. This is illustrated in figure 2.
Deciding which entity to use to reach a particular destination is
a function performed external to the protocol described here.
The protocol discussed in this International Standard pertains to
each Packet Layer entity in a DTE.

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

Virtual circuit services are given in table 1.
3.10 Procedures for initialization

Initialization of the Packet Layer corresponds to initialization of
each logical channel in the Packet Layer entity. Prior to initial
data transmission on any logical channel, the initialization
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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PACKET
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ENTITY
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PACKET \
LAYER 7
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Figure 2 — Packet Layer Entities
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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 X
Reset RESET REQUEST X X
RESET INDICATION X X
RESET CONFIRMATION X X
Restart (Re)Initialize all RESTART REQUEST X X
communication between a .| RESTARTANDICATION 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
*VC = Vjrtual Call
PVC = Pgrmanent Virtual Circuit
See also: PACKET LAYER READY (r1), DTE RESTART REQUEST
Redtart proced: @ % (r2), and DXE RESTART INDICATION (r3) states. When
T Reylart procedures {elause-a entering state rl, each Virtual Call logidal channel is in the
READY state (pl), whereas each Permgnent Virtual Circuit
4 Procedures for restart logical channel is in the FLOW CONTRQL READY state (dl)

The res procedure (is_used to initialize or reinitialize the
Packet Layer DTE/DXE interface. The restart procedure
simultanedusly clears all the Virtual Calls and resets all the
Permaneny Virtual Circuits at the DTE/DXE interface (i.e., all
the logica] ‘charnnels in a Packet Layer entity). At the same

(note that these states are contained within the PACKET

LAYER READY state (r1)).

Table 32 specifies the actions taken by th¢ DTE on the receipt
of packets from the DXE as applied to the|restart procedure.

time, it may also be used to determine how a DIE will
subsequently select logical channels for Virtual Calls and how
it resolves Virtual Call collisions (see 4.5).

Figure 3 gives the schematic view of the restart procedure.

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

4.1 Originating a restart request

A DTE indicates a restart request at any time by transmitting
across the DTE/DXE interface a RESTART REQUEST packet
and by starting the Restart Request Response Timer (T20).
The interface for each logical chamnel is then in the DTE
RESTART REQUEST state (12). In this state, all packets
except RESTART CONFIRMATION, RESTART INDICA-
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DTE 'A’ RESTARTS THE
INTERFACE BY SENDING
A RESTART REQUEST

DTE/DTE OPERATION

RESTART | | RESTART
REQUEST , ! INDICATION
A C o il -t B
] t
t ]
. . DTE 'B' ACKNOWLEDGES
\ . THE RESTART WITH A
AR ! : ESITYE] RESTART CONFIRMATION
CONFIRMATION \ ! | CONFIRMATION
A o e e B
| 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 ! | .
THE RESTART [WITH A | ! z
RESTART CONHIRMATION | '
| |
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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
notifies the appropriate entity that it has not received a
confirmation of the restart procedure. Each logical channel

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
used, then the DTE shall determine whether the Restarting
Cause Field in the RESTART INDICATION packet indicates

then remdmmjmmmw shall take no other

See also:

— RE$TART REQUEST packet format (12.6.1 and
figure 22);

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

— ReI:: Request Retransmission Count (R20) (table 27);

— Redeiving a restart indication (4.2);

collision (4.3);

—— Restart confirmation (4.4):

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

4.2 Recefving a restart indication

Upon recefpt of a RESTART INDICATION packet by a DTE,
the interfag¢e for each logical channel is in the DXE RESTART
INDICATION state (r3). In this state, a DTE considers
subsequen{ receipt of any packet, other than another RESTART
REGISTRATION  REQUEST «(DTEIDTE
environmept only), REGISTRATION CONFIRMATION, and
DIAGNOSTIC packets as an error. It discardslany such packet
and transrhits a RESTART REQUEST _packet with a cause
indicating ['DTE Originated" and the diagnostic "Packet Type
Invalid Foy State r3."

The RESTIART INDICATION packet specifies the reason for
the restart| The restarting causejcode, as well as the diagnostic
code and En indication that, a restarting procedure has taken
place, is passed to a higherlayer entity.

NOTE —|In a DTE[DTE environment, the RESTART INDICATION

packet recefved by a DTE is the same as the RESTART REQUEST
packet transmitted by the other DTE.

After proc
transmits a RESTART CONFIRMATION packet across the
DTE/DXE interface.

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);

action except to transmit another RESTART REQUEST packet
after some randomly-chosen time delay: [f this field does not
indicate "DTE Originated," then_-the festart procedure is
completed.

When the restarting procedure is completgd, each Virtual Call
logical channel is in-the’ READY state|(pl) whereas each
Permanent Virtual /Circuit logical channgl is in the FLOW
CONTROL READY state (dl).

4.4 Restart confirmation

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

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

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

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

See also:

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

4.5 Determining "DTE" or "DCE" characteristics

The restart procedure can be used to dgtermine whether the
DTE acts as a DCE or maintains its fole as a DTE with
respect to logical channel selection {uring Virtual Call
establishment and resolution of Virtual Call collision.

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

a) If the DTE receives a RESTART INDICATION packet
with a restarting cause code that is not "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)

DTE/DTE environmen
predetermined and fix

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

If the DTE receives a RESTART INDICATION packet
with a restarting cause code of "DTE Originated" (i.e.,
it came from another DTE) and it does have an
unconfirmed RESTART REQUEST packet outstanding
(i.e., a restart collision), then the DTE shall consider
this restart procedure completed (as in 4.3) but shall

— 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

This clause describes the setup and clearing proc

edures for

Virtual Calls. It applies independently to each logical channel

take no oter—ncmn—encept—tv—ﬂ-m-rm—mﬂiﬁ
RESTART REQUEST packet after some randomly-

chosen time [delay.

If the DTE {ssues a RESTART REQUEST packet that
is subseq:E:_\[tly confirmed with a RESTART
CONFIRMATION packet (as in 4.4), then the DTE
shall maintain its role as a DTE.

where, by administration, the roles can be
, then the procedures discussed above are not

NOTE — If a DTE ;pzrates only in a DTE/DCE environment or a

needed. In these casds, the DTE may be initialized to act in the

appropriate manner.

See also:

— Logical chann¢l selection (figure 1);
— Virtual Call cdllision (5.2.5);

12

DTE ’A’(SENDS A CALL
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assigned to Virtual Call service at a DTE/DXE|
(There are no setup and clearing proceduresfor
Virtual Circuits.)

Figures 4 and 5 give a schematic view ofthow a Virl
set up and cleared, respectively. (This informati
shown in the state diagram of figure”32. Table 3
actions taken by the DTE on, thejreceipt of packet
DXE as applied to the Virtual Call setup an
procedures.

5.1 Ready state

If there is no call)in existence, a logical channel

Virtual Calls is\ih the READY state (pl).
5.2 Procedures for Virtual Call setup
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Figure 4 — Call Setup Schematic



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

DTE INITIATED CLEARING

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

ISO/IEC 8208 : 1990 (E)

DTE 'A’ ACK]
WITH A CLEA

NOWLEDGES THE CLEARING
R CONFIRMATION

A

CLEAR
CONFIRMATION

e N L

!
I
CLEAR | CLEAR
REQUEST | INDICATION

A (AR : B
f !
| I
| |
| | DTE B> ACKNOWLEDGES THE CLEARING
| : WITH A CLEAR CONFIRMATION

CLEAR | } CLEAR
CONFIRMATION ' ' CONEIRMATION

A : * e B
|
! :
1 I
! !
! I
! I
! ]
! !

NETWORK INITIATED CLEARING
| !
| l
CLEAR ! ! CLEAR
INDICATION i i INDICATION

A ! : B
[ |
! .
1 ]

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 digits. This packet may also include any
user data supplied by a higher layer entity to be sent to the
remote DTE.

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);

NOTES

1 The inclusion of 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 address may be a DTE network address or any other DTE
identification agreed to|for a period of time between the DTE and the
DXE.

3 Procedures for deternining how a DTE chooses a logical channel in
the READY state (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 starting| at the high end of the range of logical channels
agreed 1o with the DXE. In @ DTE/DTE environment, however, if the
DTE acts as a DCE [or these procedures, then it chooses a logical
channel in the READY [tate (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 recefjve a CALL CONNECTED packet or a
CLEAR INDICATION packet before expiration of T21 after
transmission of a QALL REQUEST packet is considered an
error. The Packet Liayer clears the call with a cause indicating
"DTE Originated" apd the diagnostic "Timer Expired for Call
Request."

See also:
— Call collision|(5.2.5);
— Aborting a cdll request (5.4);
— Call Request [Response Timer (T21)~(table 26);
— CALL REQUEST packet format((12.2.1 and figure 11);
— Clearing procedures (5.5);
— Call setup prgcedures for use of the D-bit (6.3);
— Logical chantrl selection (figure 1).

5.2.2 Receiving an indication of an incoming call

— Call collision (3.2.9);

— Accepting an incoming call (5.2.3);
— Rejecting an incoming call (5.3);
— Call setup procedures for use pf\the D-bit (6.3);

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

5.2.3 Accepting a Virtual Call

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

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

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

A call may be rejected, without informing a higher layer entity
of its receipt, for reasons local to the Packet [Layer (for
example, a format error in the INCOMING CALL pgcket).

See also:
— CALL ACCEPTED packet format (1R.2.2 and
figure 12);

A DTE receives an indication of an incoming call upon receipt
of an INCOMING CALL packet from a DXE. The logical
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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— Call setup procedures for use of the D-bit (6.3);

— Rejecting an incoming call (5.3);

— Optional User Facility for Fast Select (13.16).
5.2.4 Receiving a call acceptance indication

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

— CALL CONNECTED packet format (12.2.2 and
figure 12);

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
of an acceptance or a rejection for the call request) is
considered a procedure error and results in the DTE clearing

1 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
G CALL packet (as described in 5.2.2) for the same
logical ghannel. At this time, the logical channel is in the
CALL (JOLLISION state (pS). Further action is dependent on
whether fthe DTE maintains its role as a DTE or acts as a DCE
for resolying call collision (as determined by the procedures in
4.5).

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

— Ih 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
EQUEST packet.

5.3 Rejecting a call

The previous subclauses described the\procedures for accepting
a Virtugl Call. However, for a wariety of reasons, a Virtual
t not be accepted. For éxample, these can include:

a) [rejection by the network becausc the call cannot be
icompleted 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
a‘format error in the packet;

the call with a cause indicatng "DIE Originated” and the
diagnostic "Timer Expired For Call Request.”

See also:

— Call Request Response-Timer (T2
— Clearing procedures’(5.5).
5.5 Procedures for’ Virtual Call clg

A call or call-request may be cleared by
This may be.dene at call setup, for exan]
for thecreasons cited in 5.3 or by thg
reasonscited in 54. Either the called

completion or abnormally because of err

1) (table 26);

aring

any party at any time.
ple, by the called DTE
calling DTE for the
or calling DTE may

r detection.

terminate the Virtual Call either no::Eally because of call

5.5.1 Originating a Virtual Call clear

A DTE indicates clearing of a Virtua
transmitting across the DTE/DXE
REQUEST packet specifying the log
starting the Clear Request Response Tir
channel is then in the DTE CLEAR RE
this state, the only acceptable packets on

a CLEAR CONFIRMATION pacKet and a

INDICATION packet. Other types of
channel are ignored. Therefore, higher
able to cope with the various possibj
oceur. '

The failure to receive a CLEAR C(
before the expiration of T23 is cong
clearing procedure is retried up to a maj

g

Call at any time by
interface a CLEAR
ical channel and by
her (T23). The logical
QUEST state (p6). In
the logical channel are
CLEAR
packets on the logical
layer entities must be
e situations that may

NFIRMATION packet
idered an error. The
imum number of times

R23. After this, the Packet Layer notiﬁts‘ the appropriate entity

that it has not received a confirm
procedure. The logical channel then
CLEAR REQUEST state (p6).

d) rejection by the network or the called DTE of some of
the optional user facilities requested by the calling
DTE; or

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

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

ion of the clearing
remains in the DTE

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

See also:

— CLEAR REQUEST packet
figure 13);

format (12.23 and
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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 CLEAR INDICATION packet indicates Virtual
Call clearing. At this time, the 10g1ca1 channel is the DXE
CLEAR INDICATION state :

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:
-— CLEAR CONFIRMATION packet format (12.2.4 and

considers subsequen{ receipt of packets on the logxcal channe]
other than another JLEAR INDICATION packet, as an error.
It discards any such [packet and transmits a CLEAR REQUEST
packet with a cauge indicating "DTE Originated" and the
diagnostic "Packet Type Invalid For State p7."

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

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

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

See also

— CLEAR INDICATION packet format (12.2.3 and
figure 13);

— Clearing cause (12.2.3);
— Clear collision (5.5.3);
tion (5.5.4);

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

5.5.3 Clear collision

Clear collision occirs when( a,"DTE transmits a CLEAR
REQUEST packet (4s described in 5.5.1) and then receives a
CLEAR INDICATIQN packet (as described in 5.5.2) for the
same logical channe].« In/this case, a DTE does not transmit

— Clear co

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 Virtual Circuits exis:Ing at the
DTE/DXE interface.

Normal operation dictates.‘that user data in DJATA and
INTERRUPT packets arecall\passed transparently and unaltered,
either directly or through a’network in the case of gacket-DTE
to packet-DTE commuriications. The order of bits| in DATA
and INTERRUPT (packets is preserved. Packet sequences are
delivered as complete packet sequences.

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

6.1 States for data and interrupt transfer

For purposes of data and interrupt transfer, a logi¢al channel
must be in the FLOW CONTROL READY statg (d1). A
Virtual Call logical channel is in state dl after completion of
call setup and prior to a clearing, reset, or restart |procedure.
A Permanent Virtual Circuit logical channel is continually in
state dl except during a reset or restart procedure.

While in state d1, DATA, interrupt, flow control,|reset, and
REJECT (if subscribed to) packets may be transmifted across
the DTE/DXE interface. While in a state other than dl, the
above-mentioned packets may be discarded. Therefpre, higher
layer entities must be able to cope with the varioys possible
situations that may occur.

See also:

nor expect to receiv
considers that the clearing is completed.

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

5.5.4 Clear confirmation

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

16

— Restart procedures (clause 4);

— Call setup procedures (5.2);

— Clearing procedures (5.5);

— Flow control procedures (7.1);

— Reset procedures (clause 8);

— Nonreceipt of window-rotation information (11.2);

— Receipt of erroneous DATA packets (11.3);
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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
nonstandard defaults, if any, a maximum User Data Field
length shall be selected for each direction of data transmission.

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,
then the DTEs should set the D-bit to 0 in all DATA packets.

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

For Virtudl Calls, this choice applies in common to all logical

channels gt the DTE/DXE interface. For Permanent Virtual
Circuits, this choice is made separately for each logical
channel. ese selections are agreed to for a period of time
with the IDXE. In addition, negotiation of the maximum User

Data Field length on a per Virtual Call basis is allowed if the
Flow- Control Parameter Negotiation Facility has been
subscribed| to.

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

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

See also:

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

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

— Regeipt of erroneous DATA packets (11.3);
6.3 Deliyery Confirmation bit

The setting of the Delivery Confirmation_bit (D-bit) is used to
indicate whether the DTE wishes, to.receive an end-to-end
acknowledgement of delivery foridata it is transmitting. To
indicate dpta for which an_ end-to-end acknowledgement is
desired, the DTE sets the D-bit to 1. Acknowledgement is
given by means of the packet receive sequence number P(R).
When the D-bit is set {0(0; a subsequently-received P(R) has no
significancg with respect to acknowledgement.

NOTES
1 The use ¢f thé D-bit procedure does not obviate the need for a higher
layer protocbiagree O BETWeE : fcatng DFET—S :

protocol may be used with or without the D-bit procedure to recover
from various error situations.

a upco O A [ O 0 aling L) U

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

a DATA packet with the D-bit set to 1, then it shall reset the
logical channel with a cause indicating““PTE Originated” and
the diagnostic "D-bit Procedure Not-Supported.”

See also:
— Packet receive sequénce’ number P(R) (7.1.3);

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

— Reset-procedures (clause 8).

6.4 More Data mark

If aOTE or DXE wishes to indicate a sequence of more than
ofie DATA packet, it uses the More Dpta 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 ID-bit set to 0. When
the M-bit is set to 1 in a full DATA packe} or in a partially full
DATA packet also carrying the D-bit set fto 1, it indicates that
more data is to follow. Recombination of|a DATA packet with
the following DATA packet may only be performed within the
network when the M-bit is set to 1 in a full DATA packet which
also has the D-bit set to 0.

A sequence of DATA packets with every M-bit set to 1 except
for the last packet will be delivered as 4 sequence of DATA
packets with the M-bit set to 1 except for|the last packet when
the original packets having the M-bit sef to 1 are either full
(irrespective of the setting of the D-bit) |or partially full but
have the D-bit set to 1. Within the scopq of this International
Standard, such sequences are used to delimit logical messages
transmitted between higher layer entities. | Such sequences are
known as M-bit sequences. Figure 6 illugtrates, 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 tull:

Two categories of DATA packets, A and B, have been defined
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
el N
Complete Complete Complete
Packet Packet b Packet
Sequence #1 Sequence #2 Sequence #N

Val 1 o
CompletePacket-Sequence

i N
4 ~
Category Category Category
k] A’ ’ A k] E] B s
DATA DATA oo 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 Fult 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 a DTE

receives this typ¢ of packet, then it shall reset the logical channel with a cause indicating "DTE Originatad” and the
diagnostic "Inval% Partially Full DATA Packet.”

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

— Fragmentation and reassembly of messages (6.7);

— Respt procedures (clause 8):
6.5 Complete packet sequence

A complet¢ packet sequenceis defined as being composed of a
single category B packeét/and all contiguous preceding category
A packets [if any). Category A DATA packets have the exact
maximum User Data*Field length with the M-bit set to 1 and
the D-bit get to..0. All other DATA packets are category B
packets. Higure’6 illustrates, for a complete packet sequence,

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-10-0.

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

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 inf a complete packet
sequence where each packet, except the lapt one, has the exact
maximum User Data Field length, the M-pit set 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 length and the M-
and D-bits set as described in table 2.

If the maximum length of the User Data |Field is the same at

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

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.

both DTEs, then User Data Fields of DATA packets are
delivered to the receiving DTE exactly as they have been
received by the network, except as follows. If a full DATA
packet with the M-bit set to 1 and the D-bit set to 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 (6.3);
— M-bit sequences (6.4 and figure 6).

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

In a receiving DTE, the Packet Layer reassembles the User

6.6 Qualifier bit

In some cases, an i
Field of DATA pa
information carried
differentiate, for e
information. An ex
Recommendation X,
indicator called the

The use of the Q-hi
needed, then the

mechanism is used,
bit in all DATA p.
same value, either
complete packet s
received from a hig
Q-bit for each comp
higher layer entity.

in the field. It may be necessary to
ample, between user data and control

9. If such a mechanism is needed, an
alifier bit (Q-bit) may be used.

t is optional. If this mechanism is not
-bit is always set to 0. If the Q-bit
en the transmitting DTE shall set the Q-
ets of a complete packet sequence to the
or 1. The setting of the Q-bit in a
uence is determined from instructions
er layer entity. Likewise, the setting the
te packet sequence received is passed to a

A complete packet
bit set to the same v
complete packet s
packets to the value

If the Q-bit is not sqt by the DTE to the same value in all the
DATA packets of a ¢omplete packet sequence, the[value of the
Q-bit in any of the DATA packets or the -corresponding
complete packet seqience transferred to the«distant DTE is not
guaranteed by the hetwork. Moreover, (some networks may
reset ithe Virtual Call or Permanent Virtual Circuit. If the Q-
bit is not set to th¢ same value in\all DATA packets in a
complete packet sequence, the receiving DTE shall reset the
logical channel with|a cause.indicating "DTE Originated" and
the diagnostic "Incorsistent.Q-bit Settings.”

uence, which is transmitted with the Q-
ue in all DATA packets, is delivered as a
uence with the Q-bit set in all DATA
signed by the transmitting DTE.

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

Data Fields of DATA pacKkeis 1INto a message. 1he message is
passed to a higher layer entity with an indication‘of] the length
and Q-bit setting of each complete packet sequenge, and an
indication of whether the higher layer entity must confirm
delivery of the message upon receipt.

See also:

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

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

The interrupt procedure allows a DTE to transmit| data to a
remote DTE without following the flow control [procedures
applying to DATA packets. This data is contaiped in an
INTERRUPT packet. The initiation of the interrup{ procedure
and the generation of the data are controlled by a hiigher layer
entity. Upon receipt of an INTERRUPT packef 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 procpdure.

The interrupt procedure can apply only in the FLOW
CONTROL READY state (d1). Therefore, thq interrupt
procedure is abandoned as a result of a clearing (Viptual Calls
only), reset, or restart procedure. Within state dl] there are
four states (two.for each direction of interrupt trgnsmission)
that apply to the interrupt procedure. They are| the DTE

PYE _IATFERRIIDT DL ARNN -1

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

6.7 Fragmentation and reassembly of messages

The Packet Layer provides the service of transmitting messages
(also referred to as M-bit sequences) between peer higher layer
entities. In a source DTE, the Packet Layer fragments (i.e.,
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SENT (j2) states, as shown in figure 34. Table 35 specifies the
action taken by the DTE on the receipt 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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DTE A’ SENDS AN INTERRUPT

|
I
INTERRUPT !
i
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INTERRUPT

INTERRUPT
CONFIRMATION

DTE 'B’ ACKNOWLEDGES THE

INTERRUPT

WITH AN INTERRUPT CONFIRMATION

INTERRUPT
CONFIRMATION

An INTERRUPT packet may contain up to 32 octets of user
User Data Field in an INTERRUPT packet exceeds

ERRUPT SENT state (i2). /In\this state, the DTE
smit a further INTERRUPT packet until the
outstanding INTERRUPT packet \\is* confirmed with an
INTERRUPT CONFIRMATION packet.

The failue to receive an INTERRUPT CONFIRMATION
packet before expirationof T26 after transmission of an
INTERRUPT packet i$\considered an error. In this case, the
DTE resety the logical channel with the cause indicating "DTE
Originated| and the.diagnostic "Timer Expired for Interrupt.”

See also:

Figure 7 — Interrupt Transfer Schematic

6.8.2__Receiving an interrupt

Prior’ to receiving an interrupt, the logic
DXE INTERRUPT READY state (j1). W
an INTERRUPT packet from the DXE, thej
the DXE INTERRUPT SENT state (j2). I
a subsequent INTERRUPT packet before
INTERRUPT packet is considered an err

al channel is in the
hen a DTE receives
logical channel is in
this state, receipt of
confirming the prior
r. In this case, the

DTE resets the logical channel with a cajise indicating "DTE

Originated" and the diagnostic "Unauthoriz|

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

See also:
~— Reset procedures (clause 8);
— Interrupt confirmation (6.8.3);
— Timers to consider when receivi
packet (table 28).
6.8.3 Interrupt confirmation
A DTE confirms receipt of an INTERRUJ

ed Interrupt.”

the interrupt and the

ng an INTERRUPT

'T packet as soon as

possible by tr. i

— INTERRUPT packet format (12.3.2 and figure 16);

ansmitting across the DT]
INTERRUPT CONFIRMATION packet.

F/DXE interface an
At this time, the

—~ Interrupt Response Timer (T26) (table 26);

— Reset procedures (clause 8);

— Interrupt confirmation (6.8.3).

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

When a DTE, having previously transmitted an INTERRUPT
packet, receives an INTERRUPT CONFIRMATION packet, the
logical channel is in the DTE INTERRUPT READY state (il).
At this time, the DTE may transmit a subsequent INTERRUPT
packet across the DTE/DXE interface.
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See also:

: 1990 (E)

— 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 transit delay on a per Virtual Call basis and

indication to both

the calling and called DTEs of the value of

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

by the means of
Facility.
See also:

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
performed modulo 128 and the packet sequence numbers cycle
through the entire range from 0 through 127. The modulo, 8 or

he Transit Delay Selection And Indication

— Optional Uger Facility for Transit Delay Selection And
Indication (]3.27).

7 Procedures

for flow control

The procedures qovering flow control of DATA packets

described in this

clause apply independently to each logical

channel used for a|Virtual Call or Permanent Virtual Circuit.

The flow control

procedure can apply only in the FLOW

CONTROL REAIDY state (dl1). Therefore, the flow control
procedure is abandoned as a result of a clearing (Virtual Calls
only), reset, or reftart procedure. Within state di, there are

four states (two for
the flow control

each direction of flow control) that apply to

procedure. They are the DXE RECEIVE

READY (f1), DXE RECEIVE NOT READY (f2), DTE
RECEIVE READY (g1), and DTE RECEIVE NOT READY
(g2) states, as shown in figure 35. Table 36 specifies the action
taken by the DTE| on the receipt of flow control, DATA, ard
REJECT (if subscribed to) packets from the DXE as applied to
the flow control prpcedure.

The flow control

procedure has no effect on the procedures

applying to INTERRUPT packets on a Virtual Call or

Permanent Virtual
7.1 Flow contr

At the DTE/D
transmission of D
direction and is
Figure 8 shows
discussed here.

On a Virtual Cal
also allows a DT

Circuit.
1

E interface of a-/logical channel, the
TA packets is‘controlled separately for each
ased on authorizations from the receiver.
chematically’ the flow control procedures

or{Permanent Virtual Circuit, flow control

128, is the same for both directions of data transmjssion and is
common to all logical channels in a Packet Layer-entity.

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

The first DATA packet to be tramsmitted across the DTE/DXE
interface for a given direction~of data transmissign, when the
logical channel has just{entéred the FLOW [ CONTROL
READY state (d1), has.a \P(S) equal to 0. Subsequent DATA
packets are numbered-consecutively.

See also:

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

7.1.2 _Window description

Atithe DTE/DXE interface of a logical channe] used for a
Virtual Call or Permanent Virtual Circuit and for each direction
of data transmission, a window is defined as the (modulo)
ordered set of W consecutive packet send sequepice numbers
P(S) of the DATA packets authorized to cross the interface.

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

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

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

In addition, other (nonstandard) default window gizes may be

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

See also:

— Timers to
(table 28).

22

consider when receiving a DATA packet

available.

From the combination of the standard default and the list of
nonstandard defaults, if any, a window size shall be selected for
each direction of data transmission. For Virtual Calls, this
choice applies in common to all logical channels at the
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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ASSUME WINDOW SIZE W=2

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

BATA PACKET§ A
2 DATA PACKETS
/ FROM A TO B
PO UPPER | [ PE)=T] [ PR |
P(S)= / WINDOW B
7777772 EDGE
P =1 OV ER
LAUYEIN
[ PS)=0 ] 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 .
LIS
e
% PO UPPER
P(S)= WINDOW . B
o 4 EDGE DATA PACKET
FROM B TO A
P(S)=1
LOWER
WINDOW
EDGE
A: $O 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
; BATK PACKETS,
/ UPPER
/ = % WINDOW
Lz7777777. EDGE [PS)=2] [PO=1 |
B
LOWER
CP)=1] WINDOW
EDGE
I,
% P(S)—-O
Z

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 authorized to transmit this DATA packet.
When the P(S) of the next DATA packet to be transmitted is
outside of the window, the DTE or DXE shall not transmit a
DATA packet acro 1

When the sequence[number P(S) of the DATA packet received
by a DTE or DXE is next in sequence and is within the
window, the DTE|or DXE will accept this DATA packet.
Receipt of a DATA packet containing a P(S) that is out of
sequence (i.e., thete is a duplicate or a gap in the P(S)
numbering), outside the window, or not equal to 0 for the first

DATA packet aft

entering the FLOW CONTROL READY

state (d1) is considered by the DTE or DXE as a procedure

error. In a DTE,
logical channel w
Error.” A DTE
indicating "DTE
be "Invalid P(S)."

DCE environment, a DCE will reset the
th a cause indicating "Local Procedure
ill reset the logical channel with a cause
ginated.” In either case, the diagnostic will

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

A number (modulo

8, or 128 when extended), referred to as a

packet receive sequence number P(R), conveys across the

DTE/DXE interfac
transmission of DA
DTE/DXE interfacs
the lower window ¢
may be authorized
interface,

The packet receive

DATA, RECEIVE
(RNR), and REJE

The value of a re

¢ information from the receiver for the
\TA packets. When transmitted across the
, a valid P(R) (as defined below) becomes
dge. In this way, additional DATA (packets
by the receiver to cross the DTE/DXE

sequence number, P(R); i$ conveyed in
READY (RR), RECEIVE NOT READY
(if subscribed to)packets.

ved P(R) should'be greater than or equal to

the last P(R) receivpd by a DTE or' DXE and less than or equal
to the P(S) of the gext DATA packet to be transmitted by that

DTE or DXE. If

is is_not-the case, the DTE or DXE will

consider the receipt of this' P(R) as a procedure error and will
reset the logical channel. A DCE will indicate the cause as

— 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

When the D-bit is set to 0 in a DATA packet having P(S) = p,

igni corresponding to that
DATA packet (i.e., P(R)2p+1) is a local updgting of the
window across the Packet Layer interface, (Jn~q@ DTE/DCE
environment, the returned P(R) does not signify thai a P(R) has
been received from the remote DTE.. Furthdrmore, the
achievable throughput is not constrained by the DTE-to-DTE
round-trip delay across the network(s):

When the D-bit is set to 1 in-aiDATA packet having P(S) = p,
the significance of the retutnéd P(R) corresponding to that
DATA packet (ie., P(R}) 2'p + 1) is an indication [that a P(R)
has been received from-the remote DTE for all dath bits in the
DATA packet in which the D-bit had originally been set to 1.

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

To achieve a greater degree of reliability, DTEs may use the
D-bit procedure to signify receipt of data by a higher layer
entity. Such use requires prior agreement betwgen the two
DTEs. When using this procedure, the sending Facket Layer
sets the D-bit of the last DATA packet in an M-biisequence to
1 if end-to-end receipt confirmation by a higher layer entity is
desired. On receiving the last DATA packet gf an M-bit
sequence with the D-bit set to 1, the Packet Layer shall not
return the corresponding P(R) until the data in thi§ packet has
been acknowledged by a higher layer entity. (It i§ for further
study whether the Packet Layer need wait for ackngwledgement
by a higher layer entity of the data in a DATA pagket with its
D-bit set to 1 when the packet is not the last onein an M-bit
sequence.) When this acknowledgement is received, the Packet
Layer shall return this P(R) -as soon as possible (¢.g., without
waiting for further DATA packets) to avoid the possibility of
deadlocks. A DATA, RR, RNR, or REJECT (if sybscribed 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

"Local Procedure Error.™ A DTE will indicate the cause as

"DTE Originated."
“Invalid P(R)."

In either case, the diagnostic will be

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:

24

send a P(R) to the DTE as soon as possible after the P(R) is
received from the remote DTE.

NOTES

1 When a P(R) for a DATA packet with the D-bit set to 1 is
outstanding, local updating of the window at the 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);
— M-bit sequence (6.4);

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:

a) the access line characteristics of the local and remote

interfaces do-not-constrain the throughput class;

— ResE—pfeeedefes-(elousc 8
— Clepring 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
within the [window starting with P(R), where P(R) is indicated
in the RR packet.

NOTE - |The transmission of an RR packet with a particular P(R)
value is nof to be taken as a demand for retransmission of DATA
packets whi¢h have already been transmitted.

See also:

— 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
additional DATA packets for a given Virtual Call or Permanent
Virtual Cifcuit. A DTE or DXE receiving an RNR<packet
stops trangmitting DATA packets on the indicated logical
channel, bjit updates the window using the P(R)._value of the
RNR packet if the P(R) is wvalid. The receive-not-ready
situation ifdicated by the transmission jof\an RNR packet is
cleared by the transmission in the ‘same direction of a
RECEIVE [READY or a REJECT _(if subscribed to) packet, or

by the initjation of a reset procedure.

NOTES

1 The tranpmission of an )RR packet after transmission of an RNR
packet is :ft to be taken ‘as a demand for retransmission of DATA
packets whigh have already been transmitted.

2 The RNR packet may be used to convey across the DTE/DXE
interface the] P(R) value corresponding 10 a DATA packet which had the

NOTE 1 — In particular, because-of the overhead due to the
frame and packet headers, \when fhe throughput class
corresponding to the usercclass of sdrvice (i.e., access-line
transmission rate) of the DTE-is applicable to a Virtual Call or
Permanent Virtual Cirguit, a steady state throughput equal to that
throughput class can never be reached.

b) the window sizes”at the local and femote 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 contrplling the DXE such
that throughput class is not attainable

e) the transmitting DTE sends only DATA packets that have
the maximum User Data Field lengthf and

f) the D bit is not set to 1.

The throughput class is expressed in bitf per second. At a
DTE/DXE interface, the maximum User Data Field length is
specified for a Virtual Call or Permanent| Virtual Circuit and,
thus, the throughput class can be interpreted by the DTE as the
number of full DATA packets/second| at the DTE/DXE
interface.

In the absence of the Default Throughput| Classes Assignment
Facility, the default throughput classes fgr both directions of
data transmission correspond to the user ¢lass of service (i.e.,
the access-line transmission rate) of the DTE but do not exceed
the maximum throughput class supportel by the DXE. In
addition, negotiation of the throughput clayses on a per Virtual
Call basis is allowed if the Throughp Class Negotiation
Facility has been subscribed to.

NOTE 2 — The sum of throughput classes gf all Virtual Calls and

D-bit set to T in the case that additional DATA packets cannot be
accepted.

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

Permanent Virtual Circuits supported at a DTE/DXE interface may be
greater than the access-line transmission rate.

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:

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

— 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
DATA, INTERRUPT, INTERRUPT CONFIRMATION,
RECEIVE READY, RECEIVE NOT READY, and REJECT

- those that have not been transmitted but are contained
sequence for which some DATA packets
itted are flushed from the queue of DATA
iting transmission, and

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

— those that

b) ‘The lower dow edge for each direction of data
‘transmission is set to O and subsequently transmitted
DATA packetq are numbered starting from 0.

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

d) Any outstajding INTERRUPT packet remains

unconfirmed.

e) All timer and|retransmission parameters relating to data
and interrupt fransfer are set back to their initial value
(these include [I'24, T25, T26, T27, R25, and R27).

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

Figure 9 gives a sch¢matic view of the reset-procedure.

The reset procedure |can apply only in the DATA TRANSFER
state (p4). In any other state, the reset procedure is abandoned.
For example, when & clearing (Virtual Calls only) or restarting
procedure is initigted, RESET REQUEST and RESET
INDICATION pack¢ts are- left unconfirmed. There are three
states within p4 that|apply-to the reset procedure. They are the
FLOW CONTROL [READY (d1), DTE RESET REQUEST

packets for the logical channel. Therefore, higher layer entities
must be able to cope with the various possible)sitjations that
may occur.

The failure to receive a RESET CONFIRMATIDN packet
before the expiration of T22 after fransmission of| a RESET
REQUEST packet is considered anr(error. The resef procedure
is retried up to a maximum number of times R22. | After this,
for a Virtual Call logical channel, the Packet Layel clears the
call with a cause indicating "DTE Originated] and the
diagnostic "Timer Expired Or Retransmission Cound Surpassed
For Reset Request.. For a Permanent Virtual Cirguit logical
channel, the Packep Layer notifies the appropriate|entity; the
logical channel_then remains in the DTE RESET |REQUEST
state (d2),

See also:
—.RESET REQUEST packet format (12.5.1 and|figure 20);
— Reset Request Response Timer (T22) (table 25);
— 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 indicated
logical channel is in the DXE RESET INDICATION state (d3).
In this state, a DTE considers subsequent receipt of gny DATA,
INTERRUPT, INTERRUPT CONFIRMATION, |RECEIVE
READY, RECEIVE NOT READY, or REJECT pagkets as an
error. It discards any such packet and transmits| a RESET
REQUEST packet with a cause indicating "DTE Priginated"

(d2), and DXE RESET INDICATION (d3) states, as shown in
figure 33. A Virtual Call logical channel is in state dl when it
enters state p4. A Permanent Virtual Circuit logical channel 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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and-the-diagnostic"Packet-TypeInvalidFor-State—d3.
The RESET INDICATION packet specifies the reason for the
resetting. The resetting cause code, as well as the diagnostic
code and an indication that a resetting procedure has taken
place, is passed to a higher layer entity.

NOTE — In a 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 A’ Al
WITH AR

DTE INITIATED RESET

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

RESET
CONFIRMATION

1 |
RESET | ' RESET
REQUEST ! ! INDICATION
A : ______ ! B
. |
! |
! I
| |
! I
\ \ DTE B’ ACKNOWLEDGES THE RESET
i ' WITH A RESET CONFIRMATION
RESET : : RESET
CONFIRMATION | ! ! | CONFIRMATION
A | E3 oo B
| l
i i
1 1
| |
| |
NETWORK INITIATED RESET
RESET RESET
INDICATION INDICATION
A B

DTE 'B* ACKNOWLEDGES|THE 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

27


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

ISO/IEC 8208 : 1990 (E)

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.

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

See also: (or the network) before the corresponding indication is
transmitted to the remote DTE will either be delivered to the
- ;{;‘_‘;ET INDICATION packet format (12.5.1 and figure initiating DTE before DCE confirmation of the initial clear
’ {Virtual Calls only), Teset, ot 1estart request, of be_discarded by
— Resetting causge (12.5.1); the network.

— Reset collision (8.3);
tion (8.4);

consider when receiving a RESET
INDICATION packet (table 28).

8.3 Reset collisio

Reset collision occurs when a DTE transmits a RESET
REQUEST packet (ps 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 receive § RESET CONFIRMATION packet and
considers that the resetting is completed.

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

8.4 Reset confirmation

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

Having initiated a rgsetting procedure, the DTE considers the
resetting procedure | completed when it receives—a RESET
CONFIRMATION phcket.

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

In a network environment, the RESET CONFIRMATION packet
received from a DAE can only\be interpreted universally as
having local significance. However, within some networks,
reset confirmation /{:ty have jend-to-end significance.

NOTE — The maximum number of DATA packets which may be
discarded is a function of network end-to-end. delay and throughput
characteristics and, in general, has no relation to-the local window size.
For Virtual Calls and Permanent Virtual, Circuits on which all DATA
packets are transferred with the D-bit-set'to 1, the maximum number of
DATA packets which may be discarded in one direction of fransmission
is not larger than the window size'6f/the direction of transmission.

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

Changes of operational states of Layers 1 and/of 2 of the
DTE/DXE interface do not implicitly change the state of any
logical chafinel in a Packet Layer entity. Such chagges, when
they occur, “are explicitly indicated at the Packet Layer by the
use of\restart, clear (Virtual Calls only), or reset proredures, as
appropriate.
An out-of-order condition on Layers 1 and/or 2 is defined as a
condition in which:
a) frames cannot be transmitted or cannot be recejved across
the DTE/DXE interface because of abnormal|conditions
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 carrier) 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 condition
is considered as having occurred when it is present 3t the same
time for every single link procedure of the DTE/DXE interface,
when the multilink resetting procedure is performefl, or upon

See also: loss of multilink frame(s).
— RESET CONFIRMATION packet format (12.5.2 and In terms of the OSI connection-mode Data Link Service, an
figure 21). out-of-order condition is considered to have occurred when the

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

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

¢) for a RESET REQUEST packet received from the remote
DTE on a Permanent Virtual Circuit, confirm the reset

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
of timer T20,

proc?dﬂﬁﬂ +o- ‘he ramote !)‘IE bal eitl.,.u gRR ST

THREr—a—1CTortst

CONFIRMATION or RESET INDICATION packet.

When the put-of-order condition is recovered, the DTE should
initiate the restart procedure. For each Permanent Virtual
Circuit in|a DTE/IDCE environment, each remote DTE will
receive a RESET INDICATION packet.

See also:
-— Clegring procedures (5.5);

— Reset procedures (clause 8);

— Restart procedures (clause 4).

11 Errdr handling

An error defined at the Packet Layer can be classified as
follows:
a) syntgctical errors — receipt of a packet that does not

confprm to the format specifications of the Packet Layer;
examples of syntactical errors are:

— 1pceipt of any packet with an invalid General Format
IHentifier,

rpceipt of any packet with an unassigned Logical
Channel Identifier (this includes any._packets, other
than Restart, Registration, and’ DIAGNOSTIC
Hackets, that are received with)a Logical Channel
IHentifier of 0),

— rpceipt of any packet”with an invalid Packet Type
IHentifier, and

— rpceipt of a DATA packet with data that exceeds the
maximum USer Data Field length permitted on that
Ipgical channel;

b) logig

lo glcal eITors are:

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

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

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

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

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

— nonreceipt_ ‘of an appropriate response packet (e.g., a

CLEAR) CONFIRMATION) aft¢r

CLEAR REQUEST packet and
timer T23,

nonreceipt of an appropriate resy
INTERRUPT CONFIRMATION
of an INTERRUPT packet and
timer T26, and

nonreceipt of an appropriate resj
REGISTRATION CONFIR
transmission of a REGISTRATIC
and before expiration of timer T2

transmission of a
before expiration of

onse packet (e.g., an
) after transmission
before expiration of

ponse packet (e.g., a
MATION) after
N REQUEST packet
8.

The above list of examples is not meant to cover all error
conditions. Tables 31 through 36 summarize the actions a DTE
follows upon detection of a syntactical or ogical error. Tables
26 and 27 summarize the actions a DTE fqllows upon detection
of a transmission error.

11.1 The DIAGNOSTIC packet

The DIAGNOSTIC packet is applicable in| both DTE/IDCE and
DTEIDTE environments. However, in the|former, only a DCE
may transmit a DIAGNOSTIC packetl In a DTE/DTE
environment, a DTE may transmit a DIAQNOSTIC packet only
if it can suppress its generation when connected to a network.

The DIAGNOSTIC packet is used to ind

ate error conditions
3 pthods of indication
(ie., reset, clear, and restart w1th cause and diagnostic) are
inappropriate (see tables 31 and 32). The DIAGNOSTIC
packet supplies information on error situations which are
considered unrecoverable at the Packet Layer. Upon receipt of
a DIAGNOSTIC packet, the Packet Layer passes an indication
of its receipt and the associated error information to a higher
layer entity.

A DIAGNOSTIC packet is issued only once per particular
instance of an error condition. No confirmation is required to
be issued by the DTE on receipt of a DIAGNOSTIC packet.
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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 field without adversely affecting the operation of the
DTE/DXE interface (including charging); and

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.

12.1.1 General Format Identifier field

¢) would not oontan‘" any information periaining to an ophional 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 interfage (including charging).

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

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

Table 3 — General Format Identifier

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

Bit 8 of the General Format Identifien is used for thg Qualifier
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 fall setup
packets. It is set to O-inlall 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.

See also:

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

Bit 7 of the General Format Identifier (oct

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

12.1.2 Logical Channel Identifier field

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

For each lpgical channel, this number has local significance in
a DTE/DCE environment.

In Restart| DIAGNOSTIC, and Registration packets, this field
is coded with all zeros.

12.1.3 Pagket Type Identifier field
Each packgt shall be identified in octet 3 according to table 4.
12.2 Cal} setup and call clearing packets

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

a) CALL REQUEST and INCOMING CALL (32.2.1);
b) CALIL ACCEPTED and CALL CONNECTED (12.2.2);
c) CLEAR REQUEST and CLEAR INBICATION (12.2.3);

and
d) CLEAR CONFIRMATION (12.2.4).
See also:

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

12.2.1 CALL REQUEST and INCOMING CALL packets

Figure 11| illustrates the format of CALL REQUEST and
INCO CALL packets.

et 1)issettoOorl

depending on whether the mechanism d;iribed in 6.3 is used

(this mechanism is used to express the
end data acknowledgement during the\data

12.2.1.1.2 Address Length fields

Octet 4 consists of field-léngth indicators
called-DTE addresses. -Bits’8, 7, 6, and 5
the calling-DTE address in semi-octets.

indicate the length.of the called-DTE ad
Each address-léngth indicator is binary-cod
is the low-order bit of the indicator.

12.2.1.13\'Address fields

Theoctets following the Address Length
called-DTE address when present, then the
when present.

Each digit of an address is coded in a
coded decimal, where bit 5 or 1 is the
digit.

Starting from the high-order digit, a DTE
consecutive octets, with two digits per oct
higher-order digit is coded in bits 8, 7,

total number of digits in the Called plus ¢
Fields is odd, the combined fields shall 1

sible use of end-to-
transfer phase).

for the calling- and
ndicate the length of
Bits 4, 3, 2, and 1
Hress in semi-octets,
ed, where bit 5 or 1

Fields consist of the
calling-DTE address

gemi-octet in binary-

low-order bit of the

address is coded in
tt. In each octet, the
5, and 5. When the
"alling DTE Address
pe rounded up to an

integral number of octets by inserting zerqs in bits 4, 3, 2, and

1 of the last octet of the combined fields.

NOTE — These fields may be used for optio
such as abbreviated addressing. The option)
employed, as well as the coding of those faciliti
by CCITT.

12.2.1.1.4 Facility Length field

The octet following the Address Fields in
the Facility Field in octets. The facilit

hal addressing facilities
hl addressing facilities
es, are for further study

dicates the length of
y-length indicator is

In a DTE/IDCE environment, the CALL REQUEST packet and
INCOMING CALL packet are two different "physical’ packets
because of the intervening network. However, in a DTE/DTE

bifrary-coded, where bit 115 the Tow-order
12.2.1.1.5 Facility field

bit of the indicator.

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
CALL ACCEPTED CALL CONNECTED 00001111
CLEAR REQUEST CLEAR INDICATION 00010011
CLEAR CONFIRMATION CLEAR CONFIRMATION 000101 1
Data and Interrupt
DATA DATA XXXXXXX(
INTERRUPT INTERRUPT 00 00011
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 0,0°1 001 11
Flow Control and Reset
RECEIVE READY RECEIVE READY
modulp 8 modulo 8 X 00001
modulp 1282 modulo 128% 00000001
RECEIVE NOT READY RECEIVE NOT READY
modulb 8 modulo 8 XXX00101
modulp 1282 modulo 128* 00000101
REJECT REJECT?
modulp 8 modulo>8 XXX01001
modulp 128> modulo 1282 00001001
RESET|REQUEST RESET INDICATION 00011011
RESET [CONFIRMATION RESET CONFIRMATION 00011111
Restart
RESTART REQUEST RESTART INDICATION 11111011
RESTART CONFIRMATION RESTART CONFIRMATION 11111111
Diagnostic
DIAGNDSTIC® DIAGNOSTIC® 11110001
. .7
Registration
REGISTRATION REQUEST REGISTRATION REQUEST? 11110011

REGISTRATION CONFIRMATION’ REGISTRATION CONFIRMATION |1 1 1 1 0

—t
—
ot
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Table 4 (2 of 2) — Packet Type Identifier

NOTES

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

2 Modulo 128 numbering is used only with the Extended Packet Sequence Numbering Facility.

3 A DTE may transmit a REJECT packet only if the optional Packet Retransmission Facility has been subscribed to for

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

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

of DATA packets by the DTE.

itp generation when connected to a network.

— - 3 O

.1).

PO 0" ® o

rgsponding to registration-procedure initiation.

using an optional user facility requiring some indication’in the
CALL REQUEST packet or INCOMING CALL packet.

The Facility Field contains an integral number, of*octets. The
actual m um length of this field depends on the facilities
that are supported at the DTE/DXE interface. However, this
maximum ¢annot exceed 109 octets.

See also:
-—— Coding of the Facility Field (clause 15).
12.2.1.1.6 [Call User Data ficld

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

When a Vi s be established betwe 3
mode DTEs, networks do not act on any part of the Call User
Data Field (see CCITT Recommendation X.244).

12.2.1.2 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 Call User Data
Field has a maximum length of 128 octets.

5| A DTE may transmit a DIAGNOSTIC packet only in a DTE/DTE environment and only if it can be set to suppres

In a DTE/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented_by tHe
ttwork. In a DTE/DTE environment, a DTE may receive a DIAGNOSTIC packet from a DTE only if the’transmittirlg
TE can be set to suppress its generation when connecied to a network.

Registration packets are used only if the optional On-line Facility Registration Facility has beepsubscribed to (sde

A DCE will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE nleed not be able to proce
received REGISTRATION REQUEST packet in a DTE/DCE environment. On the othér hand, a DTE must be able o
focess a received REGISTRATION REQUEST packet in a DTE/DTE environment only if the agreement to use the
btional On-line Facility Registration Facility includes the DTE responding to registration-procedure initiation.

A DTE must not transmit a REGISTRATION CONFIRMATION packet in a DTE/DCE environment. On the oth
ind, a DTE must be able to transmit a REGISTRATION CONFIRMATION packet in response to a REGISTRATIO]
EQUEST packet only if the agreement to use the optional On-line-Facility Registration Facility includes the DTE

I

@

Ly ey

12.2.2 CALL ACCEPTED and CALL GONNECTED
packets

Figure 12 illustrates the format of CALL ACCEPTED and
CALL CONNECTED packets.

In a DTEIDCE environment, the CALL ACCEPTED packet and
CALL CONNECTED packet are two |different "physical’
packets because of the intervening network. However, in a
DTE/DTE environment, the CALL CQNNECTED packet
received by a DTE is the same as the| CALL ACCEPTED .
packet sent by the other DTE.

12.2.2.1 Basic format

The first three octets consist of the Genegal Format Identifier,
the Logrcal Channel Identrﬁer and the Pjcket Type Identifier

= as—de 2 g 1.3. However, bit 7
of octet 1 (part of the General Format Identifier) is set as noted
below.

12.2.2.1.1 General Format Identifier

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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’ 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 1 0 1 1 t 0 0 0 0 1 1 1 1
S S
4 Calling DTE Called DTE 4 Calling DTE Called DTE
Address lepgth Address length Address length Address length
Chlled 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 Npts 2) l
0 0 0 0 0 0 0 0
Facility length Facility length
Facilities Facilities
| Call User Data | | Called User Data 1| >*
| | | i
NOTES NOTES
1 Coded 0X01 (modulp 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 digils present in
the Called DTE Address Field is odd and the number of address digits the Called DTE Address Field is odd and the number of agidress digits
present in the Calling TE Address Field is even. present in the Calling DTE Address Field is even.
Figure 11 — CAILL 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 of

called-DTE addresses. Bits 8, 7, 6, and S indicate the length of
the calling-DTE address in semi-octets. Bits 4, 3, 2, and 1
indicate the length of the called-DTE address in semi-octets.

Each address-length

indicator is binary-coded, where bit 5 or 1

is the low-order bit of the indicator.

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

The octets following the Address Length Fields consist of the
called-DTE address when present, then the calling-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.

12.2.2.1.4 Facility Length field

ISO/IEC 8208 : 1990 (E)

Bits
8 7 6 5 4 3 2 1

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

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

Facility field

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

— Cading of the Facility Field (clause 15).
12.2.2.2 [Extended format

The exterjded format may be used only in conjunction with the
Fast Selgct Facility (see 13.16). The extended format is
identical Jo the basic format except that thé\Called User Data
Field may be present.

Called Uger Data field:

Following the Facility Field, the Called User Data Ficld may be
present ahd has a maximum-length of 128 octets. This field
shall contpin an integral umber of octets, as indicated in 12.1.

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

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.

General Format
1 Identifier
(See Note 1)
5 Logical
0] Channel Identifier
c
; 3 Packet Type Identifier
t 0O 0 0o 1 o0 0 1 1
S
4 Clearing Cause
5 Diagnostic' Code
6 Calling DTE Called DTE \\
Address length Address length
Called DTE Addres
(See Note 2)
| [
Calling DTE Address
| (See Note 2) |
I *
0 0|0 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 pumber of address digits

nri nt in th ng D Addre d

*Used only in the extended format (see 12.2.3.2).

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

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

Packet Type Identifier

31 1 1 1 0 1 1 1
4 Cause
5 Diagnostic
6 DTH DXE
Address 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

mdicator is binary-coded, where bit 1 is the Jow-ordgr bit of the
indicator.

12.9.2.6 Registration field

The Registration Field is used to indicafe)which optional user
facilities are available and which are|currently in éffect.. The
Registration Field contains an jntegral number of gctets. The
actual maximum length of this field depends on the [capabilities
supported at the DTE/DXE interface. However, thi$ maximum
cannot exceed 109 octets|

See also:

— Coding of the Registration Field (clause 16).

13 Procedures for optional user facilities

A number of optional user facilities are available for use
between a DTE and a DXE. Table 9 summarizes these
optional user facilities.

13.1 On-line Facility Registration

On-line Facility Registration is an optional user fadility agreed
to for a period of time by the DTE and DXE.| This user
facility, if subscribed to, permits a DTE to request [registration
of optional user facilities and/or to obtain the current values of
such facilities as understood by the interfacing DXE

In a DTEIDTE environment, separate agreement |to use the
facility is required for each direction of registratgo%-procedure

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

CAUSE

OCTET 4 BITS:
87654321

Network Congestion

Invalid Facility Request

Local Procedure Error

Registration/Cancellation Confirmed

00000011
00000101
00010011
01111111
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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
D-bit Modification A A Yes No No
Packet Retransmission A A Yes No Yesf
ncoming Calls Barred E — Yes No No
Outgoing Calls Barred E —_ Yes No No
One-way Logical Channel Outgoing E R Yes No Ye:
One-way Logical Channel Incoming A —_— Yes No Ye:
[Nonstandard Default Packet Sizes A A Yes No Ye
Nonstandard Default Window Sizes A A Yes Ne Ye:
Default Throughput Classes Assignment A A Yes No - Ye
Flow Control Parameter Negotiation E — Yes Yes* Yes
Throughput Class Negotiation E — Yes Yes* Yeq
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 — 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 Outgging Access A — Yes No No
—Bilateral ‘Closed User Group
Selection A — No Yes? No
Fast Select 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
Network User Identification
related facilities
— ubscription A - Yes No No
— Override A —_ Yes No No
— Selection A —_ No Yes* No
Charging Information A _— Yes Yes No
RPOA [related facilities
—RPOA Subscription A — Yes No No
—] A Selection A —_ No Yes No
Hunt Group A —_— Yes No No
Call Rgdirection and Call
Deflegtion related facilities
Redirection A — Yes No No
1 Deflection Subscription A — Yes No No
11 Deflection Selection A —_ No Yes* No
11 Redirection or Call
Deflection Notification A — No Yes No
Called Line Address Modified Notification A —_— No Yes No
Transit| Delay Selection And Indication E S No Yes No

¥VC = Virtual Call
PVC = Permanent Virtual Circuit

NOTES

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

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

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

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

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

6 Annex A and ISO/IEC TR 10029 apply in lieu of this column for DTE-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 discussed in 13.1.2,

13.1.1.1 R

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

A DTE reqgpests registration of optional user facilities and/or
obtains the| current values of optional user facilities, as
applicable, py transmitting across the DTE/DXE interface a
REGISTRATION REQUEST packet and by starting the
Registration|Request Response Timer (T28).

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

Having sen{ a REGISTRATION REQUEST packet, the DTE
should wait ffor the REGISTRATION CONFIRMATION packet
before sending a CALL REQUEST packet.

The failure [to receive a REGISTRATION CONFIRMATION
packet bei}:;e expiration of T28 after transmission of* a

REGISTRATION REQUEST packet is considered an< error.
The registrafion procedure is retried up to a maximum number
of times R28. After this, the Packet Layer“notifies the
appropriate pntity that it has not received a confirmation of the
registration procedure.
See also:
— REGISTRATION REQUEST packet format (12.9.1 and
figure 26);
— Recejving a response %o facility registration (13.1.1.3);
— Registration Request-Response Timer (T28) (table 26);
- Registration Request Retransmission Count (R28) (table
2.
13.1.1.2 Prpcessing a facility registration request

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 DTE/DXE interface, a restart procedure is initiated. In a
DTEIDCE environment, the DCE transmits a RESTART
, [ rause 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 Qpérational”| and the diagnostic
"No Additional Information.!"\In a DTE/DYE environment, the
DTE transmitting a REGISTRATION CONFIRMATION packet
also transmits a RESTART REQUEST pqcket with a cause
indicating  "DTEN <, Originated" and | the  diagnostic
"Registration/Cancellation Confirmed."

If the DCE“or' DTE cannot make all of the modifications
requested ina REGISTRATION REQUEST] packet, then it will
not altér the values of some facilities. Circumstances in which
all of the modifications requested cannot be made include:

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

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

If the requested value of a particular facilify is not permitted,
then the DCE or DTE will report in th¢ REGISTRATION
CONFIRMATION packet:

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

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

c) 1if the facility has a numeric value and|the requested value
is less than the minimum-permiited vhlue of that facility,
the minimum-permitted value.

This subclause applies to a DTE only in a DTE/DTE
environment when it acts as a responder for the registration
procedure. It always applies to a DCE when the registration
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

NOTE — The values shown in the REGISTRATION
CONFIRMATION packet represent the current values in effect.

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 received in
response to a REGISTRATION REQUEST packet, which was
sent either with or without a Registration Field, always contains

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

information regardirlg the availability and the current values of
all optional user facjlities applicable to the DTE/DXE interface.
The DTE may chogse either to accept the values reported in
this packet or to| attempt to negotiate other values by
transmitting another| REGISTRATION REQUEST packet across
the DTE/DXE interlace.
e

The facility valpes reported in a REGISTRATION
CONFIRMATION |packet are in effect for any subsequent
Virtual Calls. In| addition, when there is one or more
Permanent Virtual |Circuits at the DTE/DXE interface, the
values of those facilities that can be modified only when there
are no existing Virtpal Calls (i.e., all logical channels used for
Virtual Calls are in the READY state (pl)) take effect at the
completion of a restart procedure. In a DTE/DCE environment,
the DTE will also|receive a RESTART INDICATION packet
from the DCE with a cause indicating
"Registration/Canceflation Confirmed" and the diagnostic "No
Additional Information." In a DTE/DTE environment, the DTE
receiving a REGISTRATION CONFIRMATION packet will also
receive a RESTART INDICATION packet with a cause
indicating "DTE|( Originated" and the diagnostic
"Registration/Canceflation Confirmed." In either case, a
RESTART CONFIRMATION packet is transmitted in response
to the RESTART INDICATION packet.

Those optional user facilities for which a modification was
requested in the REGISTRATION REQUEST packet but for
which there is corresponding facility-indicated in the
REGISTRATION QONFIRMATION packet are not supported
or are not permitted to be negotiated with the On-line Facility
Registration Facili

See also:

— REGISTRATION -~ €ONFIRMATION packet format
¢+ (12.9.2 and figure 27);

Calls are in the READY state (13.1.2.5);
— 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.

52

t L , the DTE
initiates a restart procedure with a cause of "DTE Priginated"
to inform the other DTE of the failure. If-the djagnostic is

"DTE Operational’ or "DTE Not Operational,| then the
facilities values previously negotiated. may bg affected;
otherwise the facilities values are not-affected.

When a DTE that acts as an imitiator for the |registration
procedure receives a RESTART INDICATION packet
indicating that the facilities\values may have been| affected, it
should send a REGISTRATION REQUEST packet without a
Registration Field to'verify the facilities values| previously
negotiated. A second REGISTRATION REQUEST |packet may
be sent, if necessary, to negotiate particular facilities.

13.1.2 Registration procedures for specific optioJal user
facilities

The registration procedure for a specific optional Yiser facility
depends on the facility. Table 10 classifies, for the [purposes of
registration, the optional user facilities according to the
tegistration-procedure requirements applying to them.

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

The absence of a registration-facility in a REGISTRATION
CONFIRMATION packet means that the concernpd facilities
are not supported or are not permitted to be negotiafed with the
On-line Facility Registration Facility.

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

See also:

- Coding of the Registration Facilities (clause ]6).
13.1.2.1 Class 1 optional user facilities

[he registrationprocedure does not—apply to—optional user
facilities in Class 1. These optional user facilities are:
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 Values Of Available
Facilities In DXE
CIW ~h i forT = == —
which registration does Closed User Group related
not|apply facilities -— —_ —_ -
(Sep 13.1.2.1) Bilateral Closed User Group
related facilities -— — & —
Fast Select — —_ 3= —
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
ca?uo! be negotiated
but| whose values can
be pscertained (See
13.0.2.2)
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
avdilability for use can RPOA Selection —_ —_ b No
be pscertained by a DTE Called Line Address Modified
(th¢se correspond to Notification — — b No
cerfain Additional facili-
tieq that a DTE may use,
if implemented by the DCE,
with no need for prior
agreement with the
DQE) (See 13.1.2.3)
Cldss 4: Facilities that Incoming Calls Barred c c —_ Yes
are|always available.and Outgoing Calls Barred c c — Yes
whpse use can be/in- Flow Control
vojed/revoked by)a DTE Parameter Negotiation c c — Yes
at gny time«(these cor- Throughput Class Negotiation [ c — Yes
respond to certain Fast Select Acceptance [ c — Yes
Esgential facilities whose
usela DTE 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 5: Facilities that Reverse Charging Acceptance c c b No
apply to the DTE/DXE Charging Information (per
interface and whose interface basis) c c b No
availabylity for negotia- Nonstandard Default Packet Sizes e e b Yes
tion be ascertained Nonstandard Default Window Sizes f f b Yes
and a value negotiated Default Throughput Classes
(these ¢orrespond to Assignment 2 g5 g b Yes
certain|Additional Logical Channel Ranges h h b Yes
facilitigs whose use a Extended Packet Sequence 5
DTE and DXE must Numbering d S d b Yes
agree tb for a period of Packet Retransmission d s d b Yes
time) (Bection 13.1.2.5) D-bit Modification d d b No
*REG.REQ. = REGISTRATION REQUEST packet
RE(Q.CONF. = REGISTRATION CONFIRMATION packet
NOTES
1 The categorization of facilities as Essential or Additional is given in table 9.
2 The term "optional user facility” with regard to the \registration procedure includes Logical Channel Ranges
parameters These parameters are inclusive of the One-way Logical Channel Outgoing and One-Way Logical Channel
Incoming Hacilities. The values subject to negotiation ‘are the associated parameters (i.e., boundary points) of the one-
way in g logical channels (LIC and HIC), two-way logical channels (I.LTC and HTC), and one-way outgoing logical
channels and HOC).
3 The registration procedure makes use of .cight "registration-facilities." These registration-facilities, which are used
only in support of the registration procedure, are: ‘
a. the "Non-negotiable Facilities Values" Registration-Facility
b. "Availability Of Facilities" Registration-Facility
c. "Facilities That May Be Negotiated At Any Time" Registration-Facility
d. "Pacilities, That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State
" Registration-Facility
“Nonstandard Default Packet Sizes”" Registration-Facility

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

g. the "Default Throughput Classes Assignment" Registration-Facility and
h. the "Logical Channel Types Ranges" Registration-Facility.

The Registration-Facilities in (e), (f), and (g) above are used to negotiate the optional user facilities with the same name.
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.
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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) th pplicabitity—of e
by CCITT:

study

> 3 ES O W e 4
distration procedure is for further
—|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 is ong Class 2 optional user facility: Local Charging
Prevention (13.20).

The registra]E:n procedure can be used only to ascertain the
values of Class 2 optional user facilities. It cannot be used to
invoke or reyoke these facilities.

To ascertain| the values of Class 2 optional user facilities, the
DTE shall| transmit across the DTE/DCE interface a
REGISTRATION REQUEST packet with or without any
registration-facilities. The "Non-negotiable Facilities Values®
Registration{Facility is used by the DCE in a REGISTRATION
CONFIRMATION packet to specify the values of the, Class 2
optional user facilities.

13.1.2.3 Usg of registration-facilities applicable to-Class 3
optional user facilities

There are fopr Class 3 optional user facilities:
a) Reverse Charging (13.18);
b) Charging Information (perVirtual Call basis) (13.22);
c) RHBOA Selection (13.23.2); and

led Line Address:Modified Notification (13.26).

The registrafion procedure can be used only to determine the
availability for use of*Class 3 optional user facilities. It is not
used to invpke, or Jrevoke these facilities. To ascertain the
availability for dse of Class 3 optional user facilities, the DTE

ISO/IEC 8208 : 1990 (E)

13.1.2.4 Use of registration-facilities applicable to Class 4

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);
e) Fast Select Acceptance (13.17).

and

The "Facilities That May Be Negotiated At Any Time"

to be invoked or revoked. (The

Registration-Facility is used by a DTE in a REGISTRATION

nl user facilities are

REGISTRATION REQUEST

packet transmitted across the DTE/DXE Interface may also

contain other registration-facilities.)

The "Facilities That May Be) Negotiatefl At Any Time"

Registration-Facility is usedl/by the DJE or

DTE in a

REGISTRATION CONFIRMATION packet] to specify whether

optional user facilities—are invoked or
registration-facility \indicates that the Flow

revoked. If this
Control Parameter

Negotiation and/or Throughput Class Negotjation Facilities are
invoked, then the DTE may negotiate them on subsequent

Virtual Calls. If this registration-facility

indicates that the

Incoming Calls Barred, Outgoing Calls Barred, and/or Fast
Select Acceptance Facilities are invoked, thdn they are in effect

for/subsequent Virtual Calls.

NOTES

1 Invocation/revocation of the Incoming Calls B
Calls Barred Facilities does not alter the values of

prred and/or Outgoing
the parameters for the

ranges of logical channel types (LIC, HIC, LTC, HTC, LOC, and

HOC).

2 In a DTEIDTE environment, the registratio

h procedure may be

applied to the Incoming Calls Barred, Outgoing Qalls Barred, and Fast
Select Acceptance Facilities (these facilities do ndt usually apply in this

environment). The Incoming Calls Barred and (
Facilities may be invokedirevoked to control Vir
the DTE/DTE interface. Negotiation of the F
Facility may be used to determine the ability of
the Fast Select Facility when used during Virtual

utgoing Calls Barred
ual Call initiation on
pst Select Acceptance
both DTEs to support
Call setup.

13.1.2.5 Use of registration-facilities applicable to Class §

optional user facilities

There are eight Class 5 optional user faciliti

a) Extended Packet Sequence Numbering
for negotiating this facility is being

w

(the cxact method
studied by CCITT)

shall  tr: (.
REGISTRATION REQUEST packet with or without any
registration-facilities. = The "Availability Of - Facilities"
Registration-Facility is used by the DCE in a REGISTRATION
CONFIRMATION packet to specify whether optional user
facilities are available for use by the DTE. If this registration-
facility indicates that a Class 3 optional user facility is available
for use, then the DTE may request it on subsequent Virtual
Calls.

(13.2) - Class 5.1;
b) D-bit Modification (13.3) - Class 5.1;

c) Packet Retransmission (13.4) - Class 5.1;

d) Nonstandard Default Packet Sizes (13.
e) Nonstandard Default Window Sizes (1

f) Default Throughput
Class 5.2;

g) Reverse Charging Acceptance (13.19)

Classes

Assignment

9) - Class 5.2;
3.10) - Class 5.2;
(13.11) -

- 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 boolean value (Class 5.1) or a numeric value (Class 5.2).

2 In this subclause, "optional user facilities" also refers to the set of

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.,
boundary points) associated with the one-way incoming logical
channels (LIC and HIC), two-way logical channels (LTC and

parameters associated with the different logical channel types.

3 The registration procedure for the Nonstandard Default Packet Sizes,
Nonstandard Defaultl Window Sizes, and Default Throughput Classes
Assignment Facilities applies to the use of these facilities for Virtual
Calls only. The registration procedure does not apply to the use of
anent Virtual Circuits.

To ascertain the ayailability for negotiation of Class 5 optional
user facilities, the DTE transmits across the DTE/DXE interface
a REGISTRATION REQUEST packet with or without any
registration-faciliti¢s. = The "Availability Of Facilities”
Registration-Facilify is used by the DCE or DTE in a
REGISTRATION CONFIRMATION packet to specify whether
optional user facilities are available for negotiation by the DTE.
If this registration{facility indicates that a Class 5 optional user
facility is availablg for negotiation, then the DTE may negotiate
a value for it in|a subsequent REGISTRATION REQUEST
packet.

The procedure for registering a value for such a facility is
dependent on whdther the facility has a boolean value (Class
5.1) or a numeric value (Class 5.2).

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

this class, the 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 value forn each Class™§ ‘optional user facility applicable
to the DTE/DXE interface,

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

To register a VS'I;'IE for one or more optional user facilities in
N

HTCY, ard-one-way ourgoing togica camets (EQC and HOC)

as shown in. figure 1. The relationships betwee]
LTC, HTC, LOC, and HOC shown in(figure
maintained. When there ar¢e no one-way inco
channels, LIC and HIC are equal to-zero. When
two-way logical channels, LTC and -HTC are e

n LIC, HIC,
1 shall be
ing logical
there are no
hual to zero.

When there are no one-way outgoing logical ¢

annels, LOC

and HOC are equal to zero, Injaddition, the "Logical Channel
Types Ranges" Registratioi-Facility also indicales the total
number of logical channels that the DTE wishds to use for
Virtual Calls. This total is equal to the sum of the number of
one-way incoming logical channels, two-way logjcal channels,
and one-way outgoing logical channels.

The appropriate registration-facilities are used by| the DCE or
DTE _inda REGISTRATION CONFIRMATION  packet to
specify’ the values of the corresponding Class 5.2 [optional user
facilities. The relationship between the values jof Class 5.2
optional user facilities, if any, in a REQISTRATION
REQUEST packet and those in the REQISTRATION
CONFIRMATION packet is as follows:

a) if the requested value is acceptable, then fhe requested
value is shown;

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

c) if the requested value is less than the minimum-
permitted value of that facility, then the v4lue shown is
the minimum-permitted value.

13.2 Extended Packet Sequence Numbering

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

The appropriate registration-facilities (see table 10) are used by
a DTE in a REGISTRATION REQUEST packet to specify
whether optional user facilities are to be invoked or revoked.
(The REGISTRATION REQUEST packet transmitted across
the DTE/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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This user facility, if subscribed to, provides sequence
numbering of packets performed modulo 128. In the absence
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 O to 1 the value of bit 7 of the General
Format Identifier in all CALL REQUEST and CALL
ACCEPTED packets and the value of the D-bit in all
DATA p: i d

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.

NOTE 2 — A DTE receive-not-ready situation indicated by the prior
transmission of a RECEIVE NOT READY packet is cleared by the

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

For internafional operation, conversion (b) above applies and
conversion [a) above does not apply. Other conversion rules
for international operation are for bilateral agreement between
Administratjons.

See a}so:
~ Deliyvery Confirmation bit (6.3 and 7.1.4).
13.4 PacKet Retransmission

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

In a DTEIDTE environment, separate agreemeni(to use this
facility is raquired for each direction of data transmission. For
the transmifsion of DATA packets in a given direction, use of
this facility| permits the DTE receiving (the°DATA packets to
transmit REJECT packets and requires the DTE transmitting
the DATA |packets to process received REJECT packets, as
described pelow. In a DTE/DCE environment, a DTE
subscribing|to this facility may transmit REJECT packets but
will never Eceive REJECT. packets.

13.4.1 Requesting DATA packet retransmission

A DTE requests_retransmission of one or several consccutive
DATA packets/by._transmitting across the DTE/DXE interface a
REJECT packet/specifying the logical channel and a packet

transmission-of-aREFECT-packet——————————
See also:
— REJECT packet format (12.8 and fighre 25);

— Retransmission Response-Timer (T27]) (table 26);
— Reject Retransmission Count (R27) (table 27);
— RESET procedures (clause 8);

— Receive-notready situation (7.1.6).

13.4.2 Processing a retransmission reque:

In a DTE/DCE environment, receipt of a REJECT packet by a
DTE is considered an error; in this event,|the DTE resets the
logical\channel. In a DTEIDTE enviro , both DTEs shall
agree’ on the use of this facility. Failing such agreement,
receipt of a REJECT packet is considereqd an error and the
logical channel is reset. When the DTH resets the logical
channel, the cause should indicate "DTE Qriginated" 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 DATA packets.

The P(S) of the first retransmitted DATA p
P(R) indicated in the REJECT packet. D
the P(S) of the last DATA packet transmit
the REJECT packet are also retransmitted.
DTE transfers across the DTE/DXE interf:
with a P(S) equal to the P(R) indicated in
the DTE or DXE will consider the receipt
packet as a procedure error and will -reset
In a DTEIDCE environment, a DCE will i

hcket is equal to the
ATA packets up to
ed before receipt of

Until the DXE or
ce a DATA packet
the REJECT packet,
of another REJECT
the logical channel.
dicate the cause as

"Local Procedure Error." In a DTE/DTE gnvironment, a DTE

will indicate the cause as "DTE Originatd
the diagnostic will be "Unauthorized Reject

d." In either case,

Those DATA packets within the window

and pending initial

receive sequence number P(R) and Dy starting the Reject
Response Timer (T27). The value of this P(R) shall be greater
than or equal to the P(R) last sent by the DTE and less than the
P(S) of the next DATA packet to be 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.

transmission may follow the retransmitted DATA packet(s).

NOTE — A DTE receive-not-ready situation

indicated by the prior

reception of a RECEIVE NOT READY packet is cleared 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.

NOTES

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

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

2 When incoming calls are barred, some networks may permit a DTE
to place a Virtual Call to itself (i.e., the called address is the address of
the calling DTE).

13.6 Outgoing Calls Barred

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

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

This user facility,| if subscribed to, prevents the DCE from
accepting outgoing Virtual Calls from the DTE.

The DTE may recg¢ive incoming Virtual Calls.

NOTE — Logical channels used for incoming Virtual Calls retain their

13.7 One-way Logical Channel Outgoing
This optional user lfacility applies only to Virtual Call service.

One-way Logical Channel Outgoing is an optional user facility
agreed to for a perjod of time by the DTE _and DXE. This user
facility, if subscrd to, restricts the logical channel’s use to
originating outgoinlg Virtual Calls only.

NOTE 1 — A one-jvay outgoing logical channel used for Virtual Calls
retains its full-duplex| capability.

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

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

See also:
— Optional User Facility for(@utgoing Calls Barred (13.6).

13.9 Nonstandard Default Packet Sizes

Nonstandard Default Racket Sizes is an optional
agreed to for a period of time by the DTE and DX
facility, if subscribed' to, provides for the selectior
packet size for each direction of data transmission
of packet sizés supported by the DTE and DXE.

user facility
E. This user
of a default
from the list
Some DXEs

may coustrain the default packet size to be the spme for both

directions’ of data transmission across the DTE/D.
Thie default packet size used by a DTE shall alwa
of being set to 128. In the absence of this facilif]
packet size for each direction of data transmission

NOTE — The term "packet size" refers to the maximur]
User Data Field in a DATA packet.

Values other than the default packet sizes may
for a Virtual Call by means of the Flow Contr
Negotiation Facility. Values other than the defaul
may be agreed to for a period of time for eac
Virtual Circuit.

See also:

— Optional User Facility for Flow Contr
Negotiation (13.12).

13.10 Nonstandard Default Window Sizes

Nonstandard Default Window Sizes is an optional
agreed to for a period of time by the DTE and DX

KE interface.
s be capable
v, the default
s 128 octets.

h length of the
e negotiated
bl Parameter

packet sizes
) Permanent

1 Parameter

user facility
E. This user

NOTE 2 — If all the logical channels for Virtual Calls are one-way
outgoing at a DTE/DXE interface, then the effect is equivalent to the
Incoming Calls Barred Facility (except that note 2 to 13.5 does not

apply).
See also:
— Optional User Facility for Incoming Calls Barred (13.5).
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factlity, 1f subscribed to, provides for the selection

of a default

window size for each direction of data transmission from the
list of window sizes supported by the DTE and DXE. Some
DXEs may constrain the default window size to be the same
for both directions of data transmission across the DTE/DXE
interface. The default window size used by a DTE shall
always be capable 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.

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.
This user facility, if subscribed to, provides for the selection of
a default irecti

transmission| from the list of throughput classes supported by
the DTE and DXE. Some DXEs may constrain the default
throughput ¢lasses to be the same for both directions of data
transmission. In the absence of this facility, the default
throughput ¢lasses correspond to the user class of service (i.e.,
access-line fransmission rate) of the DTE. In a DTE/DCE
environmenl|, they may not exceed the maximum throughput
class supponted by the DCE.

The default| throughput classes are the maximum throughput
classes whig¢h may be associated with any Virtual Call at the
DTE/DXE ipterface. Values other than the default throughput
classes may| be negotiated for a Virtual Call by means of the
Throughput |Class Negotiation Facility. Values other than the

default throughput classes may be agreed to for a period of

time for each Permanent Virtual Circuit.

See also:

—- Optional User Facility for Throughput Class Negotiation
(13.13);
— Thropghput Class values (15.2.2.2).
13.12 Flow Control Parameter Negotiation

This optiondl user facility applies only to Virtual:€all service.

Flow Contrgl Parameter Negotiation is an{ optional user facility
agreed to fof a period of time by the DTE and DXE for Virtual
Calls. This|user facility, if subscribed: to, permits negotiation
on a per Viftual Call basis of the(flow control parameters. The
flow control| parameters are the.packet size and window size at
the DTE/DXE interface for.each direction of data transmission.

NOTE 1 — The term {packet size" refers to the maximum length of
the User Datal Field inca-DATA packet.

In the absence, of the Flow Control Parameter Negotiation

Facility, the| flow control parameters to be used at a particular may be network-dependent

DTE/DXE interface are the default packet sizes and the default
window sizes.

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

When the calling DTE has subscribed to the Flow Control
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

ISO/IEC 8208 : 1990 (E)

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
indication is present only if the calling DTE has provided it in
its CALL REQUEST packet). No relationship has to exist
between the packet sizes (P) and/or window sizes (W)
d those indicated
in the INCOMING CALL packet (except in a DTE/DTE
environment where the CALL REQUEST and INCOMING
CALL packets are really the same ‘packet]. The called DTE
may request window sizes and/of_packet sides with facilities in
the CALL. ACCEPTED packet, "The only valid facility requests
in the CALL ACCEPTED ‘packet, as a fungction 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 the( called DTE is assumed tq have accepted the
values indicated in the INCOMING CALL packet. In a
DTE/DTE environment, if no facility indicdtion was present in
the INCOMING CALL packet and no facility request is made in
the €ALL ACCEPTED packet, then the called DTE is assumed
to have accepted the default values.

In a DTEIDCE environment, when the| calling DTE has
subscribed to the Flow Control Parameter Negotiation Facility,
every CALL CONNECTED packet indicates the packet sizes
and window sizes to be used at the interface for the call. In a
DTEIDTE environment, absence of a facility indication in the
CALL CONNECTED packet indicates that the called DTE has
accepted the values in the INCOMING (ALL packet or, if
none, the default values. The only valid fdcility indications in
the CALL CONNECTED packet, as a fungtion of the facility
requests in the CALL REQUEST packet, ar¢ given in table 12.

A network may have constraints requiring the flow control
parameters used for a call to be modifiefl before indicating
them to the DTE in the INCOMING CAILL packet or CALL
CONNECTED packet; e.g., the ranges of parameter values
available on various networks may differ.

Window sizes and packet sizes need not b¢ the same at each
end of a Virtual Call in a DTE/DCE envirofment.

The role of a DCE in negotiating the flow|control parameters

See also:
-~ Flow control procedures (7.1);

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

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

-~ Coding of the packet-size request (15.2.1 and
15.2.2.1.1)
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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(indiramd) < 128

P(indicated) = P(requested) = 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

— Coding of| the window-size request “(15.2.1 and
15.2.2.1.2).

13.13 Throughppt Class Negotiation

This optional user facility applies only to'Virtual Call service.

Throughput Class Negotiation isan-optional user facility agreed
to for a period of time by the DTE and DXE for Virtual Calls.
This user facility, if subscribed to, permits negotiation on a per
Virtual Call basis of the-throughput classes. The throughput
classes are considened\independently for each direction of data

may start (in a DTE/DTE environment, such an ipdication is
present only if the calling DTE has provided it In its CALL
REQUEST packet). When provided, these throughput classes
are less than or equal to the ones selected by the dalling DTE,
either explicitly, or by default if the calling D(j[E has not
subscribed to the Throughput Class Negotiation Fatility 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 dlasses were

requested if no indication is present in the INCOMING CALL
packet- & ; iput classes

transmission.

When the calling DTE has subscribed to the Throughput Class
Negotiation Facility, 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
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indicated to the called DTE will also not be greater than the
default throughput classes, respectively for each direction of
transmission, at the calling and the called DTE/DCE interfaces.
They may be further constrained by internal limitations of the
network.

The called DTE may request, with a facility in the CALL
ACCEPTED packet, the throughput classes that should finally
apply to the Virtual Call. The only valid values of throughput
classes in the CALL ACCEPTED packet are those that are less
than or equal to the ones (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.

When the calling DTE has subscribed to the Throughput Class
Negotiation Facility, every CALL CONNECTED packet will

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);

c) Closed User Group With Incoming Access (13.14.3):
this is a variant of (a) that also enables the DTE to

indicate the| throughput classes finally applying to the Virtual
Call. In a DTEIDTE environment, such an indication is present
only if the dalled DTE has provided it in its CALL ACCEPTED
packet; in fts absence, the calling DTE should assume the
throughput ¢lasses requested in its CALL REQUEST packet or,
if none, the default throughput classes apply.

In a DTEIDCE environment, when neither the calling DTE nor
the called |DTE has subscribed to the Throughput Class
Negotiation| Facility, the throughput classes applying to the
Virtual Call will not be higher than the ones agreed to as
defaults at the calling and called DTE/DCE interfaces. They
may be further constrained to lower values by the network,
e.g., for intgrnational service.

NOTES

1 Since bot} the Throughput Class Negotiation and Flow Control
Parameter Negotiation Facilities can be applied to a single call, the
achievable thfoughput will depend on how the D-bit is manipulated.

2 Users are pautioned that the choice of too small a window size and
packet size a} a DTE/DXE interface (made by use of the Flow Control
Parameter NEgotiation Facility) may adversely affect the \attainable
throughput class of a Virtual Call. This is likewise true of flow control
mechanisms adopted by the DTE to control data transmiission from the
DXE.

See also:

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

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

— Optipnal User_Facility for Flow Control Parameter
Negptiation (13.12).

13.14 Clj::d User Group related facilities

These optional_user facilities apply only to Virtual Call service

receive incoming calls from DTEs |n the open part of

".the network (i.e., from DTEs Omot| belonging to any
CUG), and from DTEs in “other |CUGs having the
outgoing access capability)(see (b) ahove);

d) Incoming Calls Barred - Within A
(13.14.4): this is a“supplementary fdcili
and/or (c) that (prevents the DTE

e) Outgoing| Calls Barred Within A
(13.14.5)7 this is a supplementary

f). )Closed User Group Selection (13.14.6): this facility
provides for the specification of the UG pertaining to a
specific Virtual Call; and

g) Closed User Group With Outgoing Access Selection

apply for the Virtual Call.

A DTE may belong to one or more
belonging to at least one CUG agrees with
either the Closed User Group Facility, or jone or both of the
Closed User Group With Outgoing Access find the Closed User
Group With Incoming Access Facilities. | For each CUG to
which a DTE belongs, either or none of [the Incoming Calls
Barred Within A Closed User Group or [the Outgoing Calls
Barred Within A Closed User Group Facilities may apply for
that DTE. Different combinations of CUG [facilities may apply
for different DTEs belonging to the same CUG.

Depending on the CUG-related subscriptions and the number of
CUGs that the DTE belongs to, a prefereptial CUG may also
be required to be specified by the DTE.| Specification of a
preferential CUG allows a CUG to be degignated for a given

in a DTE/DCE environment.

The set of closed user group (CUG) optional user facilities
enables users to form groups of DTEs to and/or from which
access is restricted. Different combinations of access
restrictions to and/or from DTEs having one or more of these
facilities result in various combinations of accessibility within a
network environment. Figure 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

Virfual Call withour explicitly indicatng it in a CALL
REQUEST or INCOMING CALL packet.

When a DTE belonging to one or more CUGs places a Virtual
Call, the DTE may explicitly indicate in the CALL REQUEST
packet the CUG selected by using the Closed User Group
Selection Facility or the Closed User Group With Outgoing
Access Selection Facility (see the note). When a DTE
belonging to one or more CUGs receives a Virtual Call, the
CUG selected 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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DTE B
DTEE
< NETWORK (
DTE C CUG 2
DTE D
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 CuUG 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
peried of time by the DTE and DCE for Virtual Calls. This
user facility, if subscribed to, enables the DTE to belong to one
or more CUGs. A CUG pemnits the DTEs belonging to the

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
Group

Closed User

This optional user facility applies only to Virtual Call service

in a DTE/DCE environment.
Incoming Calls Barred Within A Closed

User Group is an

optional user facility agreed to for a period of time by the DTE

group to [fommunicate 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 (losed User Group Facility is subscribed to, then
only the Cllﬂ;ed User Group Selection Facility is applicable for

use at the DTE/DCE interface.
13.14.2 Clgsed User Group With Outgoing Access

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

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
originate Viftual Calls to- DTEs in the open part of the network
(i.e, to DTIEs not belonging to any CUG) and to DTEs
belonging to other CUGs with the incoming access capability.

Closed User{ Group With Outgoing Access is an optional user

When the Closed User Group With Outgoing Access Facility is
subscribed tp and the network offers to the DTE the capability
of choosing|not to have a preferential CUG and .thie, DTE has
chosen not fo 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 a(Tplicable for use at'thé interface.

13.14.3 Clgsed User Group-With Incoming Access

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

Closed Usen Group” With Incoming Access is an optional user
facility agreed to for a period of time by the DTE and DCE for
Virtual Calls. This user facility, if subscribed to, enables the
DTE to belong to one or more closed user groups and to
receive incoming calls from DTEs in the open part of the
network (i.e., from DTEs not belonging to any CUG) and from
DTEs belonging to other CUGs with the outgoing access
capability.

When the Closed User Group With Incoming Access 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

md_DC.E._'tha.s_user_&aLLy,_Lf_tuhsuihed_T for a given CUG,
permits the DTE to originate Virtual Calls to DTEs in this

CUG but precludes the reception of incoming calls from DTEs

in this CUG.

13.14.5 Outgoing Calls Barred Within A
Group

Closed User

This optional user facility, applies only to Yirtual Call service

in a DTE/DCE environment.

Outgoing Calls (Barred Within A Closed
optional user, facility agreed to for a period

User Group is an
bf time by the DTE

and DCE. ‘This user facility, if subscribed tp for a given CUG,

permits the) DTE to receive Virtual Calls
CUG-~but prevents the DTE from originati
DTEsin this CUG.

13.14.6 Closed User Group Selection

from DTEs in this
g Virtual Calls to

This optional user facility applies only >to Yirtual Call service

in a DTE/IDCE environment.

Closed User Group Selection is an optional

user facility which

may be used on a per Virtual Call basis. This facility may be
requested or received by a DTE only if it his subscribed to the
Closed User Group Facility, or to the Closefd User Group With
Outgoing Access Facility andfor the Closed User Group With

Incoming Access Facility.

The Closed User Group Selection Facility may be used by the

calling DTE in the CALL REQUEST pa
CUG selected for a Virtual Call.

ket to specify the

The Closed User Group Selection Facility is used in the
INCOMING CALL packet to indicate to the called DTE the

CUG selected for a Virtual Call.

The number of CUGs to which a DTE carf| belong is network

dependent. If the maximum value of the in
by the DTE to select the CUG is 99 or less,
the Closed User Gfoup Sclection Facility I

ex assigned for use
the basic format of
all be used. If the

maximum value of the index assigned is between 100 and

9 999, the extended format of the Closed U
Facility shall be used.

Some networks may permit a DTE to use

ser Group Selection

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-Hser——Neithrer 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 | (callcleared) 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 (sée 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 = Incpming ‘Access
OA = OTtgoing Access
NOTES

1 The inclusion of both the Closed User Group Selection Facility and the Closed User Group With Outgoing Access

Selection Facility is not allowed in the CALL REQUEST packet.

2 CUG without preferential is not allowed.

3 If outgoing 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) (s¢e-Note 5)
CUG/OA without Not applicable
preferential
CUG/IA without CUG specified .
preferential (see Note 3) _CUG spemﬁed *
CUG/IA/OA without ‘“C"’;‘“g j“ess Incoming
Preferential (see Note 4) Access
No CUG Not applicable | Not applicable '
IA = Incoming Access
OA = Outgoing Access
NOTES
1 |[The DCE will never include both\the’ Closed User Group Selection Facility and the Closed User Group With
Owtgoing Access Selection Facility in an INCOMING CALL packet.
[CUG without preferential is not allowed.

2
3
4
C
F

agility.

Closed Use
optional user facility which may be used on a per Virtual Call
basis. This facility can only be used if the network offers to
the DTE the capability not to have a preferential CUG 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.

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

en incoming calls are barred within this CUG, only incoming access applies and the INCOMING CALL packet
tains neither the Closed User Group Selection Facility nor the Closed User Group With Outgoing Access Selection

hen incoming calls are barred within this CUG, only incoming access applies.

Access  Selection
Facility may be used by the calling DTE in the CALL
REQUEST packet to specify the CUG selected for a Virtual
Call and to 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.

The appearance, in a CALL REQUEST packet, of both formats
or a format inconsi i i

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 Acdess 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 Seledtion Facility (15.2.1 and 15.2.2.4).

13.14.8 Absence of both CUG-Selection Facilities

The significance of [the absence of both the Closed User Group
Selection Facility and the Closed User Group With Outgoing
Access Selection Fatility in CALL REQUEST and INCOMING
CALL packets is giYen 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 DTEIDCE envifonment.
The set of bilateri:losed user group (BCUG) optional user

facilities enables pairs of DTEs to form bilateral relations
allowing access betyeen each other while limiting access to or
from other DTEs Wwith which such a relation has ot been
formed. Different combinations of access restrictions*for DTEs
having these facilities result in various  combinations of
accessibility within § network environment.

There are three BLUG-related facilities:~ two of these are
facilities that each DTE and the network may agree to for a
period of time; the gther facility permits the BCUG selected for
a given Virtual Call|to be indicated. The three facilities are:

a) Bilateral Closed User-Group (13.15.1): this is the basic
facility that fenables)a DTE to belong to one or more
BCUGs;

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
of the Bilateral Closed User Group Selection Facility.

The number of BCUGs to which a DTE can belon
dependent.

' is network

A DTE may, at the same time, have one of the Bilajeral Closed
User Group related facilities and one or, more of|the Closed
User Group related facilities described-in(13.14. THe CUG and
BCUQG facilities are independent of ©ne“another. Fpr example,
a call within a CUG is not regarded)as an outgoing access call
in relation to the BCUG-related. facilities.

13.15.1 Bilateral Closed User Group

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

Bilateral Closed User Group is an optional user fadility agreed
to for a period ‘of time by the DTE and DCE for Vjirtual Calls.
This userfacility, 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 t¢ do so but
precludes communication with all other DTEs.

13.15.2 Bilateral Closed User Group With Outgaing Access

This optional user facility applies only to Virtual {all service
in a DTE/IDCE environment.

Bilateral Closed User Group With Outgoing Adcess is an
optional user facility agreed to for a period of time py the DTE
and DCE for Virtual Calls. This user facility, if subscribed to,
enables the DTE to belong to one or more BCUGs and to
originate Virtual Calls to DTEs in the open part of the network
(i.e., to DTEs not belonging to any BCUG).

13.15.3 Bilateral Closed User Group Selection

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

Bilateral Closed User Group Selection is an optignal facility
which may be used on a per Virtual Call basis. is facility
should be requ i iv E if it has

b) Bilateral Closed User Group With Outgoing Access
, (13.15.2): this is a variant of (a) that also enables the
' DTE to make outgoing calls to DTEs in the open part of
the 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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subscribed to the Bilateral Closed User Group Facility or to the
Bilateral Closed User Group With Outgoing Access Facility.

The Bilateral Closed User Group Selection Facility is used by
the 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
between the two DTEs is required to use this facility. Such an
agreement permits both DTEs to originate calls with this

facility.
If, in a DTEIDCE environment, a DTE places a call using Fast
Select to al DTE that has not subscribed to the Fast Select
Acceptance | Facility, then the call will be cleared by the
network with a cause indicating "Fast Select Acceptance Not
Subscribed.| If, in a DTEIDTE environment, a DTE places a
call to a DTE that did not agree to use Fast Select, then the
called DTE| may clear the call with a cause indicating "DTE
Originated'| and the diagnostic "Fast Select Not Subscribed."

DTEs can trequest Fast Select on a per Virtual Call basis by
means of the Fast Select Facility in a CALL REQUEST packet
using any Jogical channel which can be used for originating
Virtual Calls.

The Fast S¢lect Facility, if requested in the CALL REQUEST
packet and |f 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) authprizes 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

¢) authprizes the calling DTE and .the DXE to transmit,

aftes call setup has beén\ completed, a CLEAR
REiUEST or a CLEAR\INDICATION packet with a
Cledr User Data Field of up to 128 octets.

The Fast Sglect Facilityyif\requested in the CALL REQUEST
packet and [f 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) author i i n
during the DTE CALL REQUEST state (p2), a CLEAR
INDICATION packet with a Clear User Data Field of
up to 128 octets (the DXE is not authorized to transmit
a CALL CONNECTED packet).

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

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.

ISO/IEC 8208 : 1990 (E)

The significance of the CALL CONNECTED packet, as well as

the CLEAR INDICATION packet with
Originated" as a direct response to the
packet with the Fast Select Facility,

a cause of "DTE
CALL REQUEST
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:

— Call Setup and Call Clearing packets (12.2);
facility and[7equires Them fo process received calls using this . — Coding of the Fast Sefect Faciiy (1P.2.1 and 15.2.2.6);

— Optional User Facility for ([Fast
(13.17).

13.17 Fast Select Acceptance

This optional user facilityDapplies only to
in a DTE/DCE environment.

Fast Select Acceptanée’is an optional user

Select Acceptance

Virtual Call service

acility agreed to for

a period of tim¢ by the DTE and DCE for| Virtual Calls. This
user facility, if‘subscribed to, authorizes thd DCE to transmit to

the DTE incoming calls which request the
In the absence of this facility, the DCE wil
DTE-any incoming calls which request the

Fast Select Facility.
I not transmit to the
Fast Select Facility.

Ifsthe called DTE has subscribed to the Fagt Select Acceptance

Facility, it will be advised that Fast Se
indication of whether there is a restriction

ect, as well as an
bn the response, has

been requested through the inclusion of the Fast Select Facility

in the INCOMING CALL packet.
The presence of the Fast Select Facility ind

cating no restriction

on response in an INCOMING CALL packet permits the called

DTE:

a) to issue, as a direct response to this packet, a CALL

ACCEPTED packet with a Called
up to 128 octets;

b) to issue, at any time, a CLEAR RH
a Clear User Data Field of up to 11

¢) to receive, after call setup has
CLEAR INDICATION packet wit]
Field of up to 128 octets.

The presence of the Fast Select Facility ind
response in an INCOMING CALL packe]

User Data Field of

QUEST packet with
8 octets; and

been completed, a
i a Clear User Data

cating restriction on
I permits the called

is packet, a CLEAR

REQUEST packet with a Clear User Data Field of up to 128
octets; the called DTE is not authorized to send a CALL

ACCEPTED packet.

The Call User Data Field, Called User Da

ata 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.
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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

— requesting reverse charging using the Reverse
Charging Facility, or

request,

See also:

— Call Setup and Call Clearing packets (12.2);
— Optional User Facility for Fast Select (13.16);

~ Clearing procedures (5.5);
— Coding of the Fast Select Facility (15.2.1 and 15.2.2.6).
13.18 Reverse Charging

This optional user FWWWVWWS&MH :

in a DTEIDCE emvViironment.

Reverse Charging
requested by a DT]
facility requests th

is an optional user facility which may be
E for a given Virtual Call. When used, this
at the network charge all costs associated

with the ensuing Viirtual Call to the called DTE.

See also:

-~ Optional U4
(13.19);

-~ Coding of
15.2.2.6).

13.19 Reverse (

This optional user

er Facility for Reverse Charging Acceptance
the Reverse Charging Facility (15.2.1 and

Charging Acceptance
facility applies only to Virtual Call service

in a DTE/DCE enviironment.

Reverse Charging
to for a period of
This user facility

Acceptance is an optional user facility agreed
lime by the DTE and DCE for Virtual Calls.
if subscribed to, authorizes the DCE to

transmit to the DI[E incoming calls which request the Reverse

Charging Facility.
not transmit to ti
Reverse Charging

See also:

'— Optional U

In the absence of the facility, the DCE-will
e DTE incoming calls which request-the
Facility.

er Facility for Reverse Charging (13.18).

13.20 Local Charging Prevention

This optional user
in a DTEIDCE env

Local Charging Pre
for a period of tin

facility applies only to Virtual Call servic
ironment. ,

tvention is\an optional user facility agreed to
he by~the DTE and DCE for Virtual Calls.

This ‘user facility,

if” subscribed to, authorizes the DCE to

— 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

be charged has not been established.

-— Optional User Facility for Reverse Charging (13.18);
-— Optional User Facility for Network'-User [dentification

(13.21).

13.21 Network User Identification {(NUI) r
facilities

These optional user facilities apply only to Virtual
in a DTE/DCE environment,

The set of Network User’ Identification (NUI) rel
enables the DTE, to. ‘provide information to the
purposes of billing, security, network management,
subscribed facilities.

This set(is composed of three optional user faciliti
Subsecription Facility and the NUI Override Fac
agreed to for a period of time for Virtual Calls.

subscribe to one or both of these facilities. Wher
of the facilities are subscribed to, one or more
identifiers are also agreed to for a period of tin
network user identifier may be either specific or co

ated

Call service

ted facilities
network for
or to invoke

s. The NUI
lity may be
A DTE may
one or both
network user
le. A given
mmon to the

network user identifier is transmitted by the DTE t¢ the DCE in

NUI Subscription Facility and the NUI Override }acility. The

the NUI Selection Facility. The network user iden
transmitted to the remote DTE.

13.21.1 NUI Subscription

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

NUI Subscription is an optional user facility agr
period of time by the DTE and DCE for Virtual
user facility, if subscribed to, enables the DTH
information to the network for billing, security,
management purposes on a per call basis. This ir

ifier is never

Call service

ped to for a
Calls. This
to provide
or network
formation is

prevent the establighment of Virtual Calls which the subscriber

must pay for by:

a) not transmitting to the DTE incoming calls which
request the Reverse Charging Facility; and

b) ensuring that the charges are made to another party
whenever the DTE originates a call. This other party
can be determined by using any of a number of
actions, both procedural and administrative. The
procedural methods that may be used by the DTE
include:
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provided by the DTE in the CALL REQUEST padket or in the
CALE Auumwwm?lim Facility.
It may be used whether or not the DTE has also subscribed to
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
provided in a CALL REQUEST packet by means of the NUI
Selection Facili cription-time optional user
facilities associated with it overrides the facilities which. apply
to the interface. This override does not apply to other existing
calls or subsequent calls on the interface. It remains in effect
for the durgtion of the particular call to which it applies.

The optiorfal user facilities that may be associated with a
network uger identifier when the NUI Override Facility has
been subsctibed to are specified in table 15. The optional user
facilities which have been agreed to for a period of time for the
interface apnd which are not overridden by using the NUI
Override Facility remain in effect.

See also:
— Optjonal User Facility for NUI Selection (13.21.3).
13.21.3 NUI Selection

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

NUI Seledtion 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 Subsgription Facility and/or the NUI Overtide Facility.
The NUI §election Facility permits the DTE«to_specify which
network uger identifier is to be used in conjunction with the
NUI Subscription Facility and/or the NUI Override Facility.

NUI Selection may be requested in &nCALL REQUEST packet
if the selepted network user identifier has been agreed to in
conjunctionn with the NUI Subscription Facility or the NUI
Override Fpcility. NUI Selection may be requested in a CALL
ACCEPTED packet if the selected network user identifier has
been agreed to in (Conjunction with the NUI Subscription
Facility.

Some networks, may require that the NUI Selection Facility be
requested by the DTE in every CALL REQUEST packet and,
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— 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.

A DTE, if it is the DTE to be charged for a call, can request
the Charging Information Facility on a per Virtual Call basis.

S 15 done Dy e nformation Request
Facility in the CALL REQUEST ~packet or the CALL
ACCEPTED packet.

If a DTE subscribes to the Chatging Inforfation Facility for a

period of time, then the facility s in effect

for the DTE, if it is

the DTE to be charged fét-a’call, without| sending the facility

request in a CALL, REQUEST or CALL Ad

The DCE will \bse/ the Charging Infi
Faciliies in (the CLEAR INDICAT
CONFIRMATION packet to indicate to the
information about the charge for - that
information which makes it possible for 1

CCEPTED packet.

brmation Indication
ION or CLEAR
DTE to be charged
call and/or other
he user to calculate

the-charge.
Sée also:

— Coding of the Charging Informatipn Request Facility
(15.2.1 and 15.2.2.8.1);

— Coding of the Charging Information| Indication 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| Virtual Call service
in a DTE/DCE environment.

The set of RPOA optional user facilities provides for the
calling DTE’s designation of a sequence of one or 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 mqre gateways. In the
case of international calls, this capability ipcludes the selection
of an international RPOA in the originating] country.

In the absence of both the RPOA Subscrigftion Facility and the
RPOA Selection Facility, no user designation of RPOA transit
networks is in effect.

possibly, in every CALL ACCEPTED packet transmitted on a
given DTE/DCE interface, when the NUI Subscription Facility
has been agreed to for a period of time for the interface.

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:

13.23.1 RPOA Subscription

This optional user facility 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

T . . May be associated
Subscription-time optional user facility with a NUI
Ontline Facility RegiStration.......cecveeeeerrreneserseseserererersrssessessessas No
Extended Packet Sequence Numbering...........cccooeeeveennnrverenee No
D-bit Modification No
Packet Retransmission No
Incoming Calls Barred No
Outgoing Calls Barred No
One-way Logical Channel Outgoing ............cveveveerernrureensreeesene No
One-way Logical Channel Incoming..........cccvceeereeereerreerreerenens No
Nonstandard Default Packet Sizes.......ocoevveveverereereerenvnneeresseses Yes
Nonstandard Default Window Sizes..........cccinivencncnisinnsennes Yes
Default Throughput Classes Assignment ............... Yes
Flow Control Parameter Negotiation (subscription-time)......... Yes
Throughput Class Negotiation (subscription-time) ................... Yes
Cl10SEq USET GIOUP ...vcvieerrereererersresseernsnressansssesasersssssesosessneassens Yes
Closed User Group With Outgoing ACCESS ....cvvereiverervrereernsees Yes
Closed User Group With IncOming ACCESS .........cerverererereresrvene No
Incoming Calls Barred Within a Closed User Group............... No
Outgojng Calls Barred Within a Closed User Group............... No
Bilategal Closed USEr GrOUD......cccceerrvsrerusrereeresessesesserssssresssssesns Yes
Bilatexal Closed User Group with Outgoing Access ................ Yes
Fast SEIECt ACCEPLANCE. ......cocerreererererireassrsssrerarereressenessnesesenesiioi No
Reverse Charging ACCEPLANCE ......c.cvvevevversreieerirennensrenrsnssetivess No
Local Charging Prevention ...........cveeeeenenerensseersslininensaens No
Charging Information (Subscription-time) ..............beseerseerseens Yes
RPOA] SUDSCIIPHON «..covoveerererensesernvermersresersssss & asnosssseseseens Yes
HUNE BIOUP......c.oeceeerccienrerenrrrsrerssaerssseressssesesssiiobosssssesseassessssssoses No
Call REAIFECHON. .....ucurveecerrererreneererernissresficoadhansensssnssessesencasacsens No
Call Deflection SubSCHPHON......cc.cuerersShimneecrsinssiressssoseressnns No
networks through which calls are to be'touted. that may have been specified by the RPOA [Subscription
See also: Facility.
€€ aiso:
. - . If the DTE selects only one RPOA transit network, either the
— Optional Uspr Facility fof\RPOA Selection (13.23.2). basic o extonded format of the RPOA Selostion Facility may
13.23.2 RPOA Selection be used. If the DTE selects more than one RPOA transit
This optional user |fatility applies only to Virtual Call service 1:;;;/0;1: uﬂ;: d?x?;x‘ie‘i for;rl;tlc:f :I;eb(}){tiof‘f; niilt:c;fnapéilit{

in a DTEIDCE env

RPOA Selection is an optional user facility which may be
requested by a DTE for a given Virtual Call. It is not
necessary to subscribe to the 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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REQUEST packet will be treated as a facility code not allowed.
See 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.

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

Virtual Call$ may be originated by the DTEs on the DTE/DCE
interfaces bglonging to the hunt group; these are handled in the
normal mapner. In particular, the calling DTE address
transferred tp the remote DTE in the INCOMING CALL packet
is the hunt group address unless the DTE/DCE interface has a
specific addfess assigned. Permanent Virtual Circuits may be
assigned to [DTE/DCE interfaces belonging to the hunt group.
These Permanent Virtual Circuits are independent of the
operation of| the hunt group. Some networks may apply Virtual
Call subscription-time optional user facilities in common to all
DTE/DCE interfaces in the hunt group, place a limit on_the
number of |DTE/DCE interfaces in the hunt group, cand/or
constrain the size of the geographic region that can be ‘served
by a single hunt group.

See also:

ional User Facility for Called Lline ‘Address Modified

These optional user facilities\apply only to Virtual Call service
in a DTEIDCE environment:

The set of |call redirection and call deflection optional user
facilities enables| the redirection or the deflection of calls
destined to jonePTE (the "originally-called DTE") to another
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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
consistent with the DTE timer T21.

limited duration,

When the Virtual Call is redirected or deflected, the CLEAR
INDICATION packet, when no CALL ACCEPTED packet has

packet transferred to the calling DTE will
address of the alternative DTE and(the’ C|
Modified Notification Facility, indicating ¢
called address is different from-the)one origi

When the Virtual Call is redirected or defleg
may indicate to the alternative DTE that the)
or deflected, the reason-for redirection or
address of the originally-called DTE, using
or Call Deflection’ Notification Facility i
CALL packet.

See also:
£ €all Request Response Timer (T21)
—- Optional User Facility for Called Lin
Notification (13.26).
13.25.1 Call Redirection

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

Call Redirection is an optional user facili
period of time by the DTE and DCE for
user facility, if subscribed to, redirects inco
to this DTE when:

a) the DTE is out of order, or
b) the DTE is busy.

Some networks may provide call redirectig
Some networks may offer, in addition:

¢) systematic call redirection due to a
subscriber according to criteria oth
above, agreed to between the
subscriber.

LL CONNECTED
contain the called
plled Line Address
he reason why the
hally requested.

ted, some networks
call was redirected
deflection, and the
the Call Redirection
h the INCOMING

table 26);
e Address Modified

Virtual Call service

ty agreed to for a
Virtual Calls. This
ming calls destined

n only in case (a).

prior request by the
er than (a) and (b)
network and the

In addition, some networks may offer

either one of the

DTE (the ! . ilil.y
allows the DCE, in specific circumstances, to redirect calls
destined to the originally-called DTE; no INCOMING CALL
packet is transmitted to the originally-called DTE when such a
redirection is performed. The 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

following (mutually exclusive) capabilities:

a) a list of altemative DTEs (say, C1,
the network of the originally-called

C2, ...) is stored by
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
redirected to DTE D;
deflections may also be chained.

to DTE C may be

call redirections and call

)|
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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

This optional user facility applies only to Virtual Call service

in a DTEIDCE envi

ent.

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
CALL packet transmitted to the originally called DTE and to
the alternative DTE has the same value as the bit in the CALL

Call Deflection Sul

to for a period of

facility, if subscribs

the Call Deflection

presented to it by t

scription is an optional user facility agreed
time by the DTE and DCE. This user
bd to, enables the DTE to request, by using
Selection Facility, that an individual call
ansmission of an INCOMING CALL packet

be deflected to an glternative DTE.

The DCE may use
the subscriber, to 1i
originally-called
request by this on

h network timer, with a value agreed to with
it the time between the transmission to the
E of an INCOMING CALL packet and the
inally-called DTE to deflect the call. Once
, the originally-called DTE will no longer
e the Call Deflection Selection Facility to

itation of this timer, the network clears the

13.25.2.2 Call Deffection Selection

This optional user
in a DTEIDCE env

Call Deflection Selg
be used on a per|

facility applies only to Virtual Call service
ronment.

ection is an optional user facility which may
Virtual Call basis. This facility may)be

requested by a DIFE only if it has subscribed to .the “Call

Deflection Subscrip
The Call Deflectig

tion Facility.
n Selection Facility may be.used by the

called DTE in th
response to an
alternative DTE

CLEAR REQUEST packet ‘only in direct
COMING CALL packet to specify the
dress to which the~call is to be deflected.

When requested for a given Virtual Call, the network deflects
the call to the alt¢rnative DTE~and does not respond to the

calling DTE as a

DTE/DCE interface.

If the Call Deflecti

sult of the-Clearing at the originally-called

bn_Selection Facility is used in the CLEAR

REQUEST packet

then the DTE must also include any

REQUEST packet.

If the network offers only the basic service” arld if a call

. redirection or call deflection has already. been petformed, the

DCE clears the call when the Call Deflection Seledtion Facility
is used.

See also:
— Optional User Facility(for Fast Select (13.16);

- Coding of the Call) Deflection Selection Fagility (15.2.1
and 15.2.2.10).

13.25.3 Call Redirection or Call Deflection Notification

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

Call Redirection or Call Deflection Notification is aluser facility
used\by the DCE in the INCOMING CALL packgt to inform
the' altemative DTE that the call has been redirected 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 us¢ of the Call
Redirection or Call Deflection Notification Facility: )

a) Call redirection due to originally-called IPTE out of
order;

b) Call redirection due to originally-called DTE pusy;

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 network-
dependent cases:

e) Call distribution within a hunt group.

See also:

CCITT-specified

E facilities and user data to be sent to the

alternative DTE. Up to 16 octets of user data may be included
in the CLEAR REQUEST packet if the original call was
established without fast select; up 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-
specxﬁed 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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— Coding of the Call Redirection or Call Deflection
Notification Facility (15.2.1 and 15.2.2.11).

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.

NOTE — The DTE should be aware that a modification of any part of
the Called DFE-AddressFRield—without-netifieation—by—the—Called—Line-

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
Transit Delay Selection and Indication Facility in the CALL
REQUEST packet.

Address Modified Notification Facility may cause the call to be cleared.

The followjng reasons can be indicated with the use of the
Called Ling Address Modified Notification Facility in CALL
CONNECTED or CLEAR INDICATION packets transmitted
by the DCH to the calling DTE:

a) cal] 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);

call distribution within a Hunt Group.

a hunt group or over a called DTE originated
indication;

b) the chlled-DTE originated indication has precedence over
the injdication of distribution within a hunt group;

c) when| several call redirections or call deflections have
been [performed, thefirst one has precedence over the
others.

The called DTE addtess indicated in the CALL CONNECTED
or the CLBAR INDICATION packet should correspond to the
last DTE which{has been reached or attempted to be reached.

ocate resources and
at the transit delay
sired transit delay.

The network, when able to do so, should
route the Virtual Call in a manner such
applicable to that call does not exceed the

The INCOMING CALL pacKet, transmitted to the called DTE
and the CALL CONNECTED packet transmitted to the calling
DTE will both contain the indication the transit delay
applicable to the Viftual’ Call. This transit delay may be less
than, equal to, or\'greater than the d¢sired transit delay
requested in the\CALL REQUEST packet.

See also:

~ Coding of the Transit Delay Sele¢tion and Indication
Facility (15.2.1 and 15.2.2.13);

— Transit delay (6.9).
14 Procedures for optional CCIT|T-specified
DTE facilities

The optional CCITT-specified DTE facilities described in this
clause apply only to Virtual Call service.

The facilities described in this clause sypplement the other

procedures in this International Standard
Systems Interconnection (OSI) Network

o support the Open
Service Definition.

These facilities follow the CCITT-specified DTE Facility
Marker defined in 15.1 and are applicablg to both DTE/DCE
and DTE/DTE operation. These facilities afe passed unchanged
by public data networks. In certain circhmstances, some of
these facilities may be modified by gatepays and/or private

networks as set forth below.

14.1 Calling Address Extension

Calling Address Extension is an optional CCITT-specified DTE
facility which may be used for a givan Virtual Call. It
provides for the transparent conveyance i CALL REQUEST

In CALL ACCEPTED or CLEAR REQUEST packets, the
reason indicated in conjunction with the use of the Called Line
Address Modified Notification Facility should be "Called DTE
Originated.”

See also:

— Coding of the Called Line Address
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

e calling Network

Address. The calling Network Address is passed to a higher

layer entity in the called DTE.
See also:

— Coding of the Calling Address
(15.3.1 and 15.3.2.1).

14.2 Called Address Extension

Extension Facility

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
and 153.2.2).

14.3 Minimum Throughput Class Negotiation

Minimum Throughput Class Negotiation is an optional CCITT-
specified DTE facility which may be used for a given Virtual
Call. The calling |DTE indicates for each direction of data
transmission a mirjimum-acceptable value for the throughput
class by means of the Minimum Throughput Class Negotiation
Facility in the CALIL REQUEST packet. These two values are
conveyed transparently to the called DTE in the INCOMING
CALL packet. Gatpways, private networks, and the called DTE
may clear the cafl if resources necessary to support the
minimum-acceptable throughput classes are not available.
Gateways, private hetworks, and the called DTE may use the
Throughput Class [Negotiation Facility to determine whether
public data networks can support the minimum-acceptable
throughput classes pnd should clear the call if the public data
network cannot s rt these values.

ig facility indicates that the calling DTE does
imit on the acceptable throughput class. The
values conveyed by this facility are supplied by a higher layer
entity in the calling DTE and passed to a higher layer entity in
the called DTE.

See also:

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

— Coding of the Minimum Throughput Class Negotiation
Facility (15.8.1 and 15.3.2.3).

14.4 End-to-End Transit Delay Negotiation

End-to-End Transit| Delay Negotiation® is an optional CCITT-
specified DTE facility which may-be used for a given Virtual
Call. The calling IDTE indicates) the cumulative transit delay of
the Packet Layer |and lower 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 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
a higher layer entity in the called DTE.

ret Layer of
the called DTE is indicated in the CALL ACCEPBTED packet,
conveyed transparently to the calling DTE“in[the CALL
CONNECTED packet, and passed to a higher layer entity in
the calling DTE.

See also:

— Optional User PFacility for Transit Delay Sdlection And
Indication (13.27);

— Coding of the- End-to-End Transit Delay | Negotiation
Facility (15,31 -and 15.3.2.4).

14.5 Priority

Priority is an optional CCITT-specified DTE facility which may
be used“for a given Virtual Call. The callingl 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 af connection.
The values, when present, are provided by a highzllayer entity
in the calling DTE and are conveyed transparently by public
data networks.

Gateways, private networks, and the called DTE jmay reduce
the target values as necessary, and may clear the|call if they
cannot support the lowest-acceptable values. Valges received
by the called DTE are passed to a higher layer ¢ntity which
will return selected values. These selected values Ire indicated
by the called DTE in the CALL ACCEPTED packgt, conveyed
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 Priority Facility (15.3.1 and 1§$.3.2.5).
14.6 Protection
Protection is an optional CCITT-specified DTE fagility which

the CALL REQUEST packet. The cumulative transit delay
value is conveyed transparently by public data networks and is
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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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 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
the expedited data-transfer procedures (i.e., the interrupt
procedures). This indication is provided by a higher layer

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."

In order to specify facility parameters consisting of 1, 2, 3, or a
variable number of octets, the facility codes are divided into

entity in the calling DTE. Thms facility 1s conveyed
transparently by public data networks but may be set to non-use
of the expedited data-transfer procedures by gateways and
private netwprks 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 INCO; G CALL packet indicates use of these
procedures, |then use of these procedures is indicated in the
CALL ACCEPTED packet and conveyed transparently in the
CALL CO CTED packet. Otherwise, non-use of the
expedited ddta-transfer procedures is indicated in these packets.

The indicatipn in the CALL CONNECTED packet of whether
use of the expedited data-transfer procedures has been agreed to
is passed to |a higher layer entity in the calling DTE.

See also:
- Interfupt Procedures (6.8);

— Codipg of the Expedited Data Negotiation Facility
. (15.31 and 15.3.2.7).

15 Format for Facility Field in call
setup/clearing packets

The formats|described in this clause apply only-to optional user
and CCITT-bpecified DTE facilities that may be present in the
call setup and call clearing packets wused in conjunction with
the Virtual Qall service.

The general|coding structure for the Facility Field is given in
15.1. The |coding of the ‘Facility Field for optional user
facilities is given in 15.2Jand the coding of the Facility Field
for CCITT-specified DTE facilities is given in 15.3.

15.1 Gene

The Facility| Fiéld is present only when the DTE and/or DXE
are using anm optional user or -specilied
requiring some indication in the CALL REQUEST,
INCOMING  CALL, CALL  ACCEPTED, CALL
CONNECTED, CLEAR REQUEST, CLEAR INDICATION, or
CLEAR CONFIRMATION packet.

The Facility Field contains one facility element for each facility
or group of facilities requested. The first octet of each facility
element is the Facility Code Field, which indicates the code for
the facility or facilities requested. The remaining octets of a
facility element contain the Facility Parameter Field length,
when present, and then the Facility Parameter Field.

al

four-classes-by-making-use-of-bits8—and—7-of the Facility Code
Field. The general class coding of the (Fa¢ility Code Field is
shown in table 16. The general formatsfoq the four classes of
facility elements are shown in figure\29.

Table 16 — General Class\Coding for Facility Code
Fields

BITS:
Class(8 7 6 543 2 1 Mganing

X|single-octet parameter field

X | double-octet parameter field
X | triple-octet pgrameter ficld
X|variable-length parameter field

o0 Wy
-0 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, gjving a total of 255
facility codes.

Facility code 11111111 is reserved for extepsion of the facility
codes. The octet following this octet indjicates an extended
facility code having the format A, B, C, or ID, as defined above.
Repetition of facility code 11111111 is permitted, resulting in
additional extensions.

A facility code may be assigned to ideptify a number of
specific facilities, each having a bit in the| Facility Parameter
Field indicating facility requested/facility nof requested. In this
situation, the Facility Parameter Field is |binary-coded, with
each bit position relating to a specific facility. A 0 indicates
that the facility related to the particular bit i not requested; a 1
indicates that the facility related to th¢ particular bit is
requested. Parameter bit positions not assigned to a specific
facﬂlty are set to 0. If none of the famlme represented by the

0 e wal-Cdll, then the facility
code and its assoc1ated Facﬂxty Parameter Field need not be
present.

For facility codes in Class D, the octet following the Facility
Code Field indicates the length of the Facility Parameter Field
in octets. The Facility Parameter Field length is binary-coded,
where bit 1 is the low-order bit of the indicator.

The coding of the Facility Parameter Field is dependent on the
facility being requested.

There are four categories of facilities:
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CLASS A

w0 =00

CLASS B

w00

CLASS C

e =

CLASS D
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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 to separate these categories of facilities from
each other. In this case, however, requests for X.25 facilities

er—roquests—and—requesty for CCITT-

1 X X X X X X

Facility

Parameter Field

0 X X X X X X

Facility

Parameter

Field

1 X XX X X X

Facility Parameter
Field length

Facility

specified DTE facilities shall follow the other régpests.
The first octet of a Facility Marker is a Faeilify Code Field and
is set to zero. The coding of the second oct¢t, which is a

Facility Parameter Field, depends on\the categoty of facilities,
as shown below.

Bits Category of Facilities
87654321
00000000 -non-X.25 facilities supported fy the

network in the case of an intranetwork
call or non-X.25 facilities supported
by the network of the calling DTE in
the case of an intemetwork call

11311111 non-X.25 facilities supported By the
network of the called DTE in the case
of an internetwork call

00001111

CCITT-specified DTE facilitie:

15.2 Coding of the Facility Field for optignal user
facilities

The coding of the Facility Code Field and the|format of the
Facility Parameter Field are the same in the varjous call 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 in which
they may be present.

15.2.2 Coding of the Facility Parameter Field

The coding of the Facility Parameter Ficld is d¢pendent upon
the specific optional user facility. To facilitate [possible latter

Parameter

Field

Figure 29 — Generalized Formats of Facility Elements

extensions, DTEs may be tolerant in receiving Facility
Parameter Fields containing values which are presently
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
—window size X X X X 01000011
Throughput Class
Negotiatjon X X X X 00000010
Closed User Group
Selection
—Dbasic format X X 00000011
—extended format X X 01000111
Closed User Group
With Outgoing
Access $election
—basic format X X 00001001
—extended format X X 01001000
Bilateral| Closed
User Group Selection X X 01000001
Fast Sel¢ct X X
000000001
Reverse [Charging X X (Note 1)
NUI Selgction X X ' 119006110
(Note 2)
Charging
X X 00000100
X X 11000101
segment count X X 11000010
—indicating
call duration X X 11000001
RPOA S§election
—Dbasic format X 01900100
——extencfed format X 11900100
Call Deflection X 11910001
Selectio (Note 4)
Call Rerlireminn
or Deflection
Notification 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.

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

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.

RPOA transit networks should appear in the Facility Parameter
Field in the order that the calling DTE wishes them to be

each digit. Bits 4 through 1 of the last octet represent the
lowest-order digit of the segment count.

e specific packet types to be counted are a
istration in the case of national calls and
Recommendation D.12 for international

Segment size and
matter of the A
are specified in C
calls.

NOTE — The relatjonship between a particular tariff period and its
place in the Facility Parameter Field is a national matter. The order is
given by each Administration.

15.2.2.8.4 Indicating Call Duration

The octet following the Facility Code Field indicates the length
eter Field in octets. It has the value n x 4,
where n is the number of different tariff periods managed by
the network. The|Facility Parameter Field follows the length
and indicates the call duration for each tariff period.

Each call duration s represented in the Facility Parameter Field
by four octets. e first octet indicates number of days, the
second indicates nymber of hours, the third indicates number of
minutes, and the fourth indicates number of seconds for the
call. Each digit fis coded in a semi-octet in binary-coded
decimal, where bif 5 or bit 1 of each semi-octet is the low-
order bit of each djgit. Bits 4 through 1 of each octet represent

the low-order digit|

NOTE — The relafionship between a particular, tariff period and its
place in the Facility Parameter Field is a national-matter. The order is
given by each Adminjstration.

15.2.29 RPOA S¢lection facility
15.2.2.9.1 Basic format

The two-octet FagilityParameter Field contains the Data
Network Identification Code (DNIC) for the requested initial
RPOA transit network.and is in the form of four decimal digits.

traversed.
15.2.2.10 Call Deflection Selection facility.

The octet following the Facility Code Field indicat¢s the length
of the Facility Parameter Field in octets. It has the[value n + 2,
where n is the number of octets necessary to hold the called
address of the DTE to which the.call is to be dpflected (the
alternative DTE).

The first octet of the /Facility Parameter Field indicates the
reason for the DTE deflecting the call. The coding|of this octet
is:

Bits Reason
87654%21

110000 0 0 Call deflection by the originally-called
DTE

11000001 Call deflection by gateway as d result
of call redirection due to originally-
called DTE busy”

11001001 Call deflection by gateway as 4 result
of call redirection due to originally-
called DTE out of order?

11001111 Call deflection by gateway as 4 result
of call redirection due to prior fequest
from originally-called DTEH for
systematic call redirection®

1) Applies where the originally-called DTE is on a pfivate network
and the call redirection is to a DTE address on the public network
that presented the incoming call to the private netwqrk.

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.

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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NOTE —- These codes are passed transparently to the DTE to which
the call is deflected and to the calling DTE. If bits 8 and 7 are not set
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

The octet following the Facility Code Field indicates the length,
in octets, of the Facility Parameter Field and has the value

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
inserted after the last semi-octet in order to maintain octet
alignment.

n+2, wheTrh—mmy to—hotd—the
originally-called DTE address.

The first oqtet of the Facility Parameter Field indicates the
reason for the call redirection or call deflection. The coding of
this octet is:

Bits Reason
87654321

00000DO01 Call redirection due to originally-
called DTE busy

00000 11 Calldistribution within a hunt group?

00001pDO0 1 Call redirection due to originally-
called DTE out of order

00001 11 Call redirection due to prior request
from originally-called DTE for
systematic call redirection

11000D O 0 Call deflection by the originally-called
DTE?

11000D 0 1 Call deflection by gateway as “a result
of call redirection due to originally-
called DTE busy®?

11001DPO0 1 Call deflection by, gdteway as a result
of call redirection\due to originally-
called DTE ouit of order??

11001 11 Call deflection by gateway as a result
of call xedirection due to prior request
from ) * originally-called DTE for

systematic call redirection®

1) This vajue.mdy be used by some networks for network-dependent

15.2.2.12 Called Line Address Modified i)tiﬁcatlon facility

The coding of the one-octet Facility)Parameter Field is:

Bits Reason
87654321

X 0000001 Call-redirection due tq originally-
called’DTE busy?

X00001 1(1\Call distribution within a hunt
group”

X 000@0 01 Call redirection due tq originally-
called DTE out of order]

X0001111 Call redirection due to prior request
from originally-called | DTE for
systematic call redirection

11000000 Call deflection by thd originally-
called DTE?

1 1000001 Call deflection by galeway as a
result of call redirecjon due to
originally-called DTE bysy®>

11001001 Call deflection by gafeway as a
result of call redirecjon due to
originally-called DTE out of
order?? )

1 1001111 Call deflection by galeway as a
result of call redirection|due to prior
request from originally{called DTE
for systematic call redirgction®®

reasons.

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.

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.

1) The bit indicated as "X" set to O indicatgs that the called line
address mod-i-ﬁuﬁun—md—i-n—rpnbﬁl.—dlw network and set to

1 indicates it occurred in a private network.

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
value of 65 535 (all ones) when either a transit network involved in the
Virtual Call or the destination network does not support this facility.

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
calling-address extension. The Facility Parameter Field follows
the length and indicates the calling-address extension.

This value should be[interpreted by the calling DTE as an indication
that the actual transit delay cannot be transmitted to it.

15.3 Coding of the Facility Field for CCITT-specified
DTE facilitjes

The ¢oding of the |Facility Code Field and the format of the
Facility Parameter Field are the same in the various call setup
and clearing packet$ in which they are used.

153.1 Coding of the Facility Code Field

Table 19 gives the|coding of the Facility Code Field for each
CCITT-specified DTE Facility and indicates the packet types in
which they may be|present. These facilities are conveyed after
the CCITT-specified DTE Facility Marker.

Table 19 — Coding of the Fa¢ility Code Field

The first octet of the Facility Parameter Field indidates, 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 ac¢ording to
ISO 8348/Add,2

0. 1 Reserved

1 0 Other (to carry a calling address nof assigned
according to ISO 8348/Add. 2)

1 1. “Reserved

Packet types in which the facility may be present Facility Code
Fhacility CALL CLEAR Bits:
CALL (INCOMING| CALL CON- | CLEAR |[INDICA-
REQUEST| CALL |ACCEPTED/NECTEDREQUEST| TION (876543 2|t

Calling Address X ’

Extension X X (See Note) 11001011

Called Address

Extension X X X X X X 110010001

Minimum Throughpu X

Class Negotiation X X (See Note) 000010110

End-to-Bnd Trafisit X

Delay Negotiation X X X X (See Note) 110010110
X

Priority 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 Facility Parameter Field. Each digit, with padding digits
applied as necessary, is coded in a semi-octet in binary-coded

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 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 decunal or blnary, accordmg to the PBE. If the

decimal, where bit 5 or 1 is the low-order bit of the digit. In
e higher-order digit is coded in bits 8, 7, 6, and 5.
Specific Part (DSP) of the address follows the IDP

coded decimal (with the same rules applying to the DSP as to
the IDP abgve). If the syntax of the DSP is binary, each octet
of the calling-address extension contains an octet of the DSP.

If bits 8 anfl 7 of the first octet of the Facility Parameter Field
are coded 110", each digit of the calling-address extension is
coded in a $emi-octet in binary-coded decimal, where bit 5 or 1
is the low-prder bit of the digit. Starting from the high-order
digit, the address is coded in octet 2 and consecutive octets of
the Facility| Parameter Field with two digits per octet. In each
octet, the higher-order digit is coded in bits 8, 7, 6, and 5.

When necegsary, the Facility Parameter Field shall be rounded
up to an injegral number of octets by inserting zeros in bits 4,
3, 2, and 1 pf the last octet of the field.

15.3.2.2 Called Address Extension facility

The octet fopllowing the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It has-a value of
n + 1, whefe n is the number of octets necessary to hold the
called-addrgss extension. The Facility Parameter Field follows
the length and indicates the called-address.extension.

The first t 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 carry a called address assigned according to 1SO
8348/Add. 2

o]u

coded in a seml—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 secutive octets of
the Facility Parameter Field with two digit per octet. In each
octet, the higher-order digit is coded in bits|8, 7, 6, and 5.

When neessary, the Facility Parameter Figld shall be rounded
up to'an integral number of octets by insefting zeros in bits 4,
3,2;.and 1 of the last octet of the field.

15.3.2.3 Minimum Throughput Class Negotiation facility

The one-octet Facility Parameter Field cofitains the minimum
throughput class for both directions of data transmission. The
minimum throughput class for the direction [of data transmission
from the called DTE is indicated in bits §, 7, 6, and 5. The
minimum throughput class for the direction |of data transmission
from the calling DTE is indicated in bits 4, [3, 2, and 1.

The four bits indicating each throughput class are binary-coded
and correspond to throughput classes as indjcated in table 20.

15.3.2.4 End-to-End Transit Delay Negotiation facility

The octet following the Facility Code Field| indicates the length
of the Facility Parameter Field in octets. If has the value 2, 4,
or 6. The Facility Parameter Field follgws the length and
indicates the transit-delay values.

The first and second octets of the Faciljity Parameter Field
contain the cumulative transit delay. The third and fourth
octets are optional and, when present, fontain the -desired
(target) end-to-end transit delay. If the third and fourth octets

0 1 Reserved

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.

are present, then the fifth and sixth octets are optional. When
present, these octets contain the maximum-acceptable end-to-
end transit delay. The absence of the optional octets in the
CALL REQUEST and 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
0O 1 0 0 150 Bits Protection format code
0 1 0 1 300 8 7
——10 600 0~ U Reseived

1 1 1 1200

0 0 0 2 400 0 1 Source-address specific

0 0 1 4 800 1 0 Destination-address specific

0 1 0 9 600

0 1 1 19 200 1 1  Globally unique

1 0 0 48 000

1 0 1 64 000 The remaining six bits of  the first octet of fhe Facility

1 1 0| Reserved Parameter Field are reserved.and set to zero.

1 1 1 | Reserved The second octet of the-Facility Parameter Field pecifies the
length "n," in octets,\of the target (CALL REQUHST packet),
available (INCOMING CALL packet), or seleqted (CALL
ACCEPTED <and CALL CONNECTED packets) protection

The value of all ones for cumulative transit delay indicates that level. The actual value is placed in the following "n" octets.
i

the cumulative trangit delay is unknown or exceeds 65 534 ms.

153.2.5 Priority fhcility

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It may take the value
1,2,3, 4,5, or 6.

The first, second, |and third octets of the Facility Parameter
Field contain the target (CALL REQUEST packet),~available
(INCOMING CALL packet), or selected (CALL~ACCEPTED
and CALL CO CTED packets) values for (i) the priority of
data on a connectiop, (ii) priority to gain a_connection, and (iii)
priority to keep a [connection, respectively.\ The fourth, fifth,
and sixth octets gf the Facility Parameter Field in CALL
REQUEST and INCOMING CALL™ packets contain the
lowest-accéptable palues for (i) \the priority of data on
connection, (ii) prigrity to gaifi\a connection, and (iii) priority

INCOMING CALL] packets, octets 2 through 6 of the Facility

Optionally, the "n+3" octet of the Facility Pargmeter Field
specifies' the length "m," in octets, of the lowest acceptable
protection level in CALL REQUEST and INCOMING CALL

packets. The actual value is placed in the following "m" octets.
The optional octets are not present in CALL ACCEPTED and
CALL CONNECTED packets.

NOTE — The values of "n" and "m" are bounded firstly by the overall
length of the Facility Parameter Field, and secondly by eadh 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 — Biis 8, 7, 6, 5, 4, 3, and 2 may be
facilities in the future; presently, they are set to 0.

d to other

16 Format for Registration Field in regjstration
packets

Parameter Field are optional. For example, if the only values
to be1 specified are the target and lowest-acceptable values for
priority to gain a connection, then the Facility Parameter Field
will contain at least 5 octets with octets 1, 3, and 4 containing
the value "unspecified”, and octets 2 and 5 containing the
specified 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
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The formats described in this clause apply only to the
Registration Field of Registration packets used in conjunction
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

The Registration Field contains one registration element for 8
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.
In order to specify registration parameters consisting of 1, 2, 3, .
or a variable number of octets, the registration codes are 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 1he
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
Table 21 — General Class Coding for Registration t . :
Code Flelds e 2 Registration
t
BITS: s 3 Parameter Figld
Class|8 716 § 4 3 2 1 Meaning
\ CLASS C Bits
A |0 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 Registfation Code Field is binary-coded and, without ¢ 9 Registratioh
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 totgl of 255 registration codes. t 3 Parameten
Registration| code 11111111 is reserved for extension\of the s
registration [codes. The octet following this octet indicates an 4 Field
extended registration code having the format A, B).C, or D, as
defined above. Repetition of registration .code 11111111 is
permitted, resulting in additional extensions: CLASS D Bits
A registratiIn code may be assigned, to.identify a number of 8 7 6 5 4 3 2
specific fadilities, each having a.bit in the Registration
Parameter ([Field indicating facility requested/ffacility not
requested of indicating facility-.available/facility not available. 11 1 X X XX X X
In this situption, the Registration Parameter Field is binary- 0
coded, with|each bit position relating to a specific facility. A 0 c Registration Parpmeter
indicates thpt the facility related to the particular bit is not t 2 Field 1 tEm
requested of is not.available; a 1 indicates that the facility e leld leng
related to [the particular bit is requested or is available. t
Parameter bjt positions not assigned to a specific facility are set ¢ 3 Registratiof
to zero. If 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 Field I
1€

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 registration-facilities from non-X.25 registration-
facilities that may be offered by the local network. X.25
registration-facilities shall precede non-X.25 registration-
facilities. istrati i
whenever registratjon elements for non-X.25 registration-
facilities are present

The first octet of the¢ Registration Marker is a Registration Code
Field and is set to [zero. The second octet of the Registration
Marker is a Registration Parameter Field and is set to zero.

16.2 Coding of the Registration Field for
registration-facilities

The coding of the [Registration Code Field and the format of
the Registration Parameter Field are the same in the
REGISTRATION | REQUEST and  REGISTRATION
CONFIRMATION packets in which they are used.

16.2.1 Coding of the Registration Code Field

Table 22 gives the|coding of the Registration Code Field for
each registration-fadility and indicates the packet types in which
they may be present.

16.2.2 Coding of tLe Registration Parameter Field
The coding of the|Registration Parameter Field is dependent

Table 22 — Coding.of the Registration Code Field

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
NOTE — Bits 2 through 8 may be assigned to other facilities in the

Local Charging Prevention Facility

A singlg—Registration Marker shall be included —futurerprosently-they-are-set-t0-0

A Dbit set to 1 (respectively, 0) in a REGIISTRATION
CONFIRMATION packet means that the, DCE has invoked
(respectively, revoked) the corresponding)facility.

16.2.2.2 Availabillty‘ of facilities

Each one of the following bits of “the two-octet Registration
Parameter Field corresponds o one facility whose ayailability is
indicated to the DTE.

Octet 1

Bit 1 Extended Packet Sequence Numbering Fcility

Bit 2 Packet(Retransmission Facility

Bit3 D-bit Modification Facility

Bit 4 Called Line Address Modified Notification Facility?

Bit 5 Charging Information Facility (Per-interfgce basis)

Bit 6 Charging Information Facility (per VYirtual 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 Fagilities 01000110
Facilities That May Be Negotiated At Any Time X X 01000101
Faci.lities That Mak Be Negot-iated Only Whe.n i\ll ) X X 006000101

Logical Channels i St

Nonstandard Default 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
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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
available for use by the DTE; no further negotiation is required for
these facilities.

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.

16.2.2.5 Nonstandard default packet sizes

NOTE — [Bits 6 through 8 of octet 2 may be assigned to other
facilities in thg 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 avpilable (respectively, not available) for use by the
DTE or is available (respectively, not available) for negotiation
by the DTE

16.223 F

cilities that may be negotiated at any time

Each one df the following bits of the two-octet Registration

Parameter Field corresponds to one facility that may be
negotiated at any time.

Octet 1

Bit 1 coming Calls Barred Facility

Bit2 tgoing Calls Barred Facility

Bit3 ast Select Acceptance Facility

Bit 4 everse Charging Acceptance Facility

Bit 5 low Control Parameter Negotiation Facility

Bit 6 oughput Class Negotiation Facility

Bit 7 harging 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 t0-0;

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.

16.2.2.4 Fycilities that'may be negotiated only when all
logical channels used for Virtual Calls are in state
pl

Each one ¢f\the¢ following bits of the one-octet Registration

The packet size for the direction of data |transmission to the
DTE issuing the REGISTRATION~REQUEST packet is
indicated in bits 4, 3, 2, and 1 of thelfirst oftet of the two-octet
Registration Parameter Field. The packet sjze for the direction
of data transmission from\ the DTE issuing the
REGISTRATION REQUEST jpacket is indi¢ated in bits 4, 3, 2,
and 1 of the second octet. ‘Bits 8, 7, 6, and 5 of each octet are
set to zero.

The four bits indicating each packet size afe binary-coded and
express the lpgarithm base 2 of the number of octets of the
maximum packet size.

Valuey from 4 to 12, corresponding to pad
64,128, 256, 512, 1 024, 2 048, and 4 096,
values, may be offered. A packet size of
available.

ket sizes of 16, 32,
or a subset of these
128 shall always be

16.2.2.6 Nonstandard default window sizes

The window size for the direction of data
DTE issuing the REGISTRATION RE
indicated in bits 7 through 1 of the first od
Registration Parameter Field. The win
direction of data transmission from the
REGISTRATION REQUEST packet is
through 1 of the second octet. Bit 8 of
Zero.

transmission to the
(QUEST packet is
tet of the two-octet

dow size for the

DTE issuing the

ndicated in bits 7
each octet is set to

The seven bits indicating each window sipe are binary-coded

and express the size of the window. A 3
allowed.

Window sizes of 8 to 127 are valid only

alue of zero is not

when the Extended

Packet Sequence Numbering Facility is beinlg used.

The range of values allowed for normal
extended numbering is interface-dependent

numbering and for
A window size of

2 shall always be available.

Parameter Field corresponds to one facility that may be
negotiated only when all logical channels used for Virtual Calls
are in the READY state (p1) and that needs only a single bit to
indicate its value.

Bit 1  Extended Packet Sequence Numbering Facility (see
note 1)

Bit 2  Packet Retransmission Facility
Bit3  D-bit Modification Facility

NOTES

16.2.2.7 Default throughput classes assignment

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
Field contain the high-order bits of the total number of logical
channels to be used for Virtual Calls. Bits 8, 7, 6, and 5 of

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 Regiftration Parameter Field in octets and shall
indicate 14 octetsy The Registration Parameter Field then
consists of the follqwing 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, :;%, LTC, HTC, LOC, and HOC, respectively
(see figure 1). Bits 8, 7, 6, and 5 of these octets are set to
zero.

octet 13 are set to zero. Octet 14 of the Registrafign Parameter
Field contains the low-order bits of the total numbgr of logical
channels to be used for Virtual Calls.

NOTES

1 The inequalities of figure 1 apply (o, nonzero values fof LIC, HIC,
LTC, HTC, LOC, and HOC.

2 The total number of logical, channels to be used for Virtual Calls is
indicated in octets 13 and 14.\It is equal to the sum of t\e number of
one-way incoming logical channels, two-way logical chanpels, and one-
way outgoing logical channels.

17 Diagnostic codes

The coding/of the Diagnostic Code Field in CLEAR
REQUEST, CLEAR INDICATION, RESET |REQUEST,
RESET" INDICATION, RESTART REQUEST,| RESTART
INDICATION, REGISTRATION CONFIRMATION, and
DIAGNOSTIC packets is dependent upon the origjnator 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
8 7 6 5 4 3 21 BY
CLEAR 00 0 0 0 0 0 O|DTE Specified in table 25
REQUEST, (Notes 1, 2)
CLEAR
INDICATION, 1 0 0 0 0 0 0 O0|DTE DTE-specific diagnostics
RESET
REQUEST, 0 [ atleastonel ] | Public packet Specified in AnnexE, pf
RESET switched network | CCITT Recommendation X.25
INDICATION (Notes 1, 3)
1 [ atleastonel 1 | Private packet Specified intable 25
switched network | (Notes-1,/2,4)
RESTART 00 0 0 0 0 O OfDTE Specified in table 25
E%UEST’ (Notes 1, 2)
TART
INDICATION 100 0 0 0 0 O0|DTE DTE-specific diagnostics

Public Network:
Specified in Annex E pf
CCITT Recommendation X.25
0 [ atleastonel ] | 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 pf
(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 diagnogtic'¢odes 0 through 127 contained in Annex E of CCITT Recommendation X.25 and in table 25 are identical; these
codes are standardized-b [T] d ay-be-used-in-packets-originated-by—eithera Eora DTE

2 The diagnostic codes 128 through 255 contained in table 25 are standardized by ISO/IEC.

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,CRRe
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 251 €
for state p7 00011010 267) C
for state d1 00011011 27 | Re
for state d2 00011100 28 | Re
for state d3 00011101 29 | Re
00111 11 31
Packet Not Allowed 00100000 32 | D,Rr,CRe
unidentifiable packet 00100001 33 | Rr,CRe
call on one-way
logical channel 00200010 34| C
invalid packet type on a
Permanent Virtual Circuit, M00 100011 35 | Re
packet on an unassigned
logical channel 00100100 36 | D
REJECT not subscribed to 00100101 37 | Re
packet too short 00100110 38 | D,Rr,C.ReRg
packet too long 00100111 39 | D,Rr,CRe,Rg
invalid General Format
Identifier 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 |1 C
unauthorized INTERRUPT
CONFIRMATION 00101011 43 | Re
unauthorized INTERRUPT | 00101100 44 | Re
unauthorized REJECT 00101101 45 | Re
00101111 47



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

ISO/IEC 8208 : 1990 (E)

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

for CLEAR 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 518, D,C.Re
for RESTART INDICATION

(or for DTE timer expired

or retransmission

count surpassed

for RESTART REQUEST) 00110100 52 | DRr,CRe
for call deflection 00110 101 531C

001 1"NY111 63
Call Setup, Call Clearing, or
Registration Problem 01000000 64 | CRg

facility/registration

code not allowed 01000001 65 | CRg
facility parameter

not allowed 0100001 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 01000111 71 | C
call collision 01001000 72 | C
duplicate facility requested 01001001 73 | CRg
nonzero address length 01001010 74 | CRg
HUNZVIY fdbi:;i‘y ICllsﬁ-l G 1 G G 1 G 1 1 75 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-bit settings | 0 101001 1 83 | Re
NUI problem 01010100 84 | C
01011111 95
Not assigned 01100000 96
6 1101111 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 0111010 117 | C
remote network
facility problem 01110410 118 | C
international routing
problem 01130111 19 | 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 10010009 44— 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
invalid partially full
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) 11100 00\1 25 | C
disconnection (permanent
condition) 11100010 226 | C
connection rejection —
reason unspecified :
(transient condition) 17100011 227 | C
connection rejection —
reason unspecified
(permanent condition) 11100100 228 | C
connection rejection —
quality of service
not available
(transient condition) 11100101 229 | C
connection-rgjection —
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) 11101000 232 1 C
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 diagnostid
Rr=RESTART REQU
instead of clearing a V

a) the applicable
(Virtual Call o

b) hence, the appl

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 — .

Teasom 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 1111100 248 | C
connection rejection —

unrecognizable protocol

identifier in user data 11111001 249 | C
reset—user

resynchronization 11111010 250 | Re

11111111 255

need not apply to all/packet types.

The packet type(s) to which each diagnostic may apply is shown (D=D
EST and RESTART/INDICATION; C=CLEAR REQUEST and CLEAR INDICATION; Re=RESET REQUEST
INDICATION; Rg=REGISTRATION CONFIRMATION). Since a DTE is permitted to use a "stronger" error action (i.e., restarting the

irtual Call, and-reéstarting the Packet Layer or clearing a Virtual Call instead of resetting):

kets for diagnostic codes 0-223, when transmitted by a DTE, also include C=RESTART REQUEST, Re=CLEA

y) and RESTART REQUEST:

icable\packets for diagnostic codes 0-223, when received by a DTE, also include C=RESTART INDICATIO]
environment onlpr), Re=CLEAR INDICATION (Virtual Call only) and RESTART INDICATION (DTE/DTE environment only).

[AGNOSTIC;
and RESET
Packet Layer

R REQUEST

' (DTE/DTE

2 Not all diagnostics need be implemented but those used are as coded in the table. The first diagnostic in each grouping is a generic diagnostic and can
be used in place of the more specific diagnostics within the grouping. The decimal 0 diagnostic code can be used in situations where no additional
information is available (e.g., where the more specific diagnostics are not implemented).

3 Diagnostics 224 through 255 suppont the OSI Network Service Definition,

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
Timer Time-Limit Started When Normally Action When
Value (Note 3) Terminated When Timer Expires
{Note 2) (Notes 3, 4) (Notelr‘ 3,5

T20 180 s DTE transmits a DTE receives a: DTE retransmiks the
(Restart RESTART REQUEST | - RESTART CONFIRMATION | RESTART RBEQUEST packet
Request packet (r2) packet (r1), or andrestarts T20 up to a
Responsg « RESTART INDICATION maximum of R20 times
Timer) packet (rl)

T21 200 s DTE transmits a DTE receives a: DTE transmits|a
(Call CALL REQUEST » CALL CONNECTED CLEAR REQUEST
Request packet (p2) packet (p4), or packet (p6)

Response » INCOMING CALL
Timer) packet (p5) (Note 6), or
* CLEAR INDICATION
packet (p7); or
DTE sends a CLEAR
REQUEST packet (p6)

T22 180 s DTE transmits a DTE receives a: DTE retransmits the RESET
(Reset RESET REQUEST » RESET CONFIRMATION REQUEST pagket and
Request packet (d2) packet (d1), or restarts T22 upj to a
Response * RESET INDICATION maximum of R22 times
Timer) packet (d1)

T23 180 s DTE transmits a DTE receives a: DTE retransmifs the CLEAR
(Clear CLEAR.REQUEST * CLEAR CONFIRMATION REQUEST pagket and ‘
Request packet (p6) packet (p1), or restarts T23 up} to a
Responsg * CLEAR INDICATION maximum of R23 times
Timer) packet (p1)

T24 60_s DTE transmits a DTE transmits|a RR or RNR
(Window packet with a packet (or a DATA or
Status P(R), ic., a REJECT packgt if available
Trans- RR, RNR, DATA, or for transmission) reflecting
mission REJECT packet the current winjdow condi-
Timer) tion s T24
(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)

Timer) packet (il)

T22 60 s DTE transmits a | DTE receives the first | DTE transmits
(Rejegt REJECT packet retransmitted DATA the REJECT packet
Respgnse packet ) and restarts T27
Timer) up to a maximum
(Notes 7, 8) of R27 times

(Note_9)

8 300 s DTE transmits a DTE receives a DTE,retransmits
(Registration REGISTRATION | REGISTRATION the. REGISTRATION
Request REQUEST CONFIRMATION REQUEST packet
Respgnse packet packet and restarts T28
Timer) up to a maximum
(Noteks 7, 8) of R28 times

NOTES

1 The DTE should lIke into consideration the timers started by the DXE when the DXE transmits a packet. These considerations are sho

2 The time-limit vals
in a DTE/DTE envirg
values shown in orde

3 If the state of the |
i For the Flow Control

4 The receipt or senling of a packet belonging to a state of higher priority (as defined in clause 19) will normally also cause the timer 1o

example, the receipt
terminate,

Originated." The di.
expires may indicate

6 In a DTE/DTE en
upon receipt of an IN}

7 T24, T2S, T27, an

5 When (rehmsmitg a RESTART REQUEST,\CLEAR REQUEST, or RESET REQUEST packet, the DTE should indicate the ¢

es shown are only defaults, The actual values chosen may depend on a number of factors, including whether the D'

I to ensure proper operation.

ogical channel changes as a result of the action'shown, then the new state is indicated for states other than the Flow
states, the state may or may not change as a result of the action.

f a RESTART INDICATION packet after having transmitted a RESET REQUEST packet will normally also caus

piration of the corresponding timer or the original error.

yironment, the DTE \which maintains its role as a DTE for the purpose of resolving call collision should not termir
COMING CALL packet.

T28 are needed only if the associated procedures (described in 11.2.2, 11.2.1, 13.4, and 13.1, respectively) are used.

8 Although the DTE

fashion so as 1o prevtl the transmitting DTE’s timer from expiring. Therefore, such a timer should be used with caution.

stant§ this timer when transmitting the corresponding packet, a DXE is not obliged to respond to this packet in

m in table 28,

[E is operating

pnment, the need to detect problems quickly, etc. However, the values chosen must preserve the relationship between| the time-limit

Control states.

lerminate. For
timer T22 to

buse as "DTE

gnostic when T21 or T26\expires should indicate expiration of the corresponding timer. The diagnostic when any other timer

ate timer T21

such a timely

9 Tt is permissible to transmit 8 RESET REQUEST packet when this timer expires (i.e., R25 and R27 are set to 0).
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NOTES

1 It is permis

2 With a defgult valuejof 1, the associated procedure is performed twice: once for the original transmission and once for a retrar

proper operatign because of the possibility of collisions, R20, R22, and R23 should never be set to 0.

ISO/IEC 8208 : 1990 (E)

Table 27 — DTE Retransmission Count Parameters

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 Dacket_l_ayer prmty .
R22 Number of times a RESET 1 For a Virtual Call; trismit a
(Reset Request REQUEST packet is CLEAR REQUEST packet
Refransmission Count) | retransmitted requesting (p6) (Note 4); for a
resetting of the logical Permanent ‘Virtual Cifcuit,
channel notify_the’appropriate] entity
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
(Dpta Packet packets are retransmitted RESET REQUEST
Rejransmission Count) packet (d2)
(Npte 5) (Note 4)
R27 Number of times a REJECT 0 Transmit a
(Reject Retransmission | packet is retransmitted RESET REQUEST
Cqunt) requesting retransmission packet (d2)
(Npte 5) of the same DATA packet (Note 4)
(i.e., same'P(R) value)
R28 Number of times a 1 Notify the
(Rpgistration Request REGISTRATION REQUEST appropriate
Retransmission Count) | packet is retransmitted entity

(Npte 5)

ible to implement only the procedures associated with the default values.

3 If the state of the logical channel changes as a result of the action shown, then the new state is indicated.

smission. 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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NOTE — Within thos
consider the remote DTE’s corre:

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
INDICATION packet REQUEST packet
INCOMING T11 (180 s) T21 (200 s defanit) T21 (200 s defanit)
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 défault)
INDICATION started when DCE started when remote
sends a RESET DTE sends a RESET
INDICATAION packet REQUEST packet
CLHAR 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
packet packet
INTERRUPT T26 (180 s default) T26 (180 s default)
started when remote | started when remote
DTE sends an DTE sends an
INTERRUPT packet | INTERRUPT packet
REJECT T27 (180 s default)
started when remote
DTE sends a REJECT
packet
REGISTRATION T28 (300 s default)
started when remote
DTE sends a
REGISTRATION
REQUEST packet

sponding timer.
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19 State diagrams

The state diagrams contained in this clause are provided to
further supplement the procedural definition of the Packet
Layer. The state diagrams give the transitions of the Packet
Layer under normal operation. Table 29 provides an index to
the figures containing the state diagrams.

Table 29 — Packet Layer State Diagrams

Figure Applicable States

ISO/IEC 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 below.

a) The figures are arranged in order of priority with figure

31 Restart-States—(r+2-and+3)

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)
35 Flow Control States (f1, 2, g1, and g2)

31 (Restart) having the highest priorify, then followed by
figure 32 (Call Setup and Call(Clegring), and then by
figure 33 (Reset). Of equal priority gnd following figure
33 are figure 34 (Interrupt), and figurd 35 (Flow Control).
Priority means that whefi~a-packet bejonging to a higher-
order diagram is transmitted, that dihgram is applicable
and the lower-order one is not.

b) The relation Wwith a state in a lowgr-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: p} FOR VIRTUAL CALL LOGICAL CHANNELS, OR
d1 FOR PERMANENT VIRTUAL CIRCUIT LOGICAL CHANNELS
STATES:
dl: FLOW CONTROL READY
pl: READY
rl: PACKET LAYER READY
r2: DTE RESTART REQUEST

r3: DXE RESTART INDICATION

Figure 31 — State Diagram for the Transfer of Restart Packets


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

(DXE)
INCOMING
CALL
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(DTE)
CALL
REQUEST

(DXE) (DXE) ACCEPTED
CALL CALL
CONNECTED ( CONNECTED
()
(a) CALL SETUP PHASE
gty poor o7 L EAR
REQUEST INDICATION
(DXE)
CALL

CONNECTED

if previous ‘°
state = p2

or

INCOMING CALL
if previous
state = pl|or p2

(DXE)

or
CLEAR

(b) CALL CLEARING PHASE

CLEAR
CONFIRMATION

INDICATION

(DTE)
CLEAR

REQUEST
after timer
T23 expires

(DXE)
CLEAR
INDICATION

(DTE)
CLEAR

CONFIRMATION
or

CLEAR
REQUEST

di:
pl:

n)e

STATES:

FLOW CONTROL READY
READY

DTECALL REOUTEST
DTEC =g

lll-
p3:
p4:
p5:
pé:
p7:

YIS IS TEOT

DXE INCOMING CALL
DATA TRANSFER

CALL COLLISION

DTE CLEAR REQUEST
DXE CLEAR INDICATION

Figure 32 — State Diagram for the Transfer of Call Setup and Call Clearing Packets within the
Packet Layer Ready State (r1)

(DTE)

CALL
ACCEPTED

if previous
state = p3

or

CALL
REQUEST

if previous
state = pl or p3
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(DTE) AN (DXE)
RESET (DXE) RESET
REQUEST RESET INDICATION
CONFIRMATION
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
f1: DXE RECEIVE READY
gl: DTE RECEIVE READY
il: DTE INTERRUPT READY
j1: 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
j1: 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 -
(DXE)
(I)irR f1 l < £2 RNR
REJECT
(DXE)
RR or
REJECT
(a) FLOW CONTROL FROM DXE TO DTE
(DATA TRANSFER FROM DTE TO DXE)
(DTE)
(DTE) RNR
DTE
or’ gl ) ( g2 (RNR)
REJECT
(DTE)
RR or
REJECT

(b) FLOW CONTROL FROM DTE TO DXE
(DATA TRANSFER FROM- PXE TO DTE)

STATES:
f1: DXE RECEIVE READY
f2: DXE RECEIVE NOT READY
gl: DTE RECEIVE READY
£2:-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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