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INTERNATIONAL STANDARD

| SO/IEC 8208 : 2000(E)

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

1 Scop

This Interpational Standard specifies the procedures, formats and
facilities gt the Packet Layer for Data Termina Equipment (DTE)
operating |in conformance with ITU-T Recommendation X.25.
Both Virfual Cal and Permanent Virtual Circuit modes of
operation pre covered.

11%

The Packé¢t Layer protocol specified herein can be used in both
Open Sysfems Interconnection (OSl) and non-OS| environments.
When used within the context of OSI, the Packet Layer protocol
is encompassed in the Network Layer of the OSI Reference
Model, ITJU-T Rec. X.200 | ISO/IEC 7498-1.

This Interpational Standard covers DTE operation at the Packet
Layer when accessing a public or private packet-switched
network gpnforming to ITU-T Recommendation X.25 by means
of a dedicated path or a circuit-switched connection. It aso,
covers thg additional Packet Layer procedures necessary for two
DTEs conforming to this International Standard to communicate
directly (il.e., without an intervening packet-switched network)
over a deflicated path, a circuit-switched connection, ar ,a local
area netwrk (LAN).

This Interpational Standard also covers privatemetworks that use
ecommendation X.25 to connect-tQ* packet-switched
public dath networks and that may also offer-an X.25 interface to
annex A).

T Rec. X.

1984 CCIFF—Red Bosk—ted—-otRecommendatien—<25- alse
contained the necessary provisions for compatibility with the
earlier 1980 CCITT Yellow Book text of Recommendation X.25.
The second edition was based on the 1988 CCITT Blue Book
text of Recommendation X.25. The third edition is based upon
the 1993 version of X.25. This fourth edition is based on the
1996 version of X.25. Retained within this fourth edition are the
necessary provisions for compatibility with the 1993, 1988, 1984
and 1980 versions of X.25. The differences between various
editions of this International Standard are summarized in annex
C.

O ISO/IEC 2000 — All rights reserved

It should be noted that this International Standard [and 1TU-T
Recommendation X.25 as it applies, to DTEs are different in
scope. This International Standard contains the specifications that
ITU-T Recommendation X.25 places on DTEs. In afidition, this
International Standard contains added specifications [to facilitate
interworking between DTES and to cover direct OTE-to-DTE
operation. This broader’ scope has to be recognized in the
application of this Jaternational Standard.

2 Normativereferences

The following normative documents contain provislons which,
through\\reference in this text, constitute provisjns of this

International Standard. For dated references, |subsequent
amendments to, or revisions of, any of these publicatjons do not
apply. However, parties to agreements based on this Ihternational
Standard are encouraged to investigate the possibility|of applying
the most recent editions of the normative documents indicated
below. For undated references, the latest edition of the normative
document referred to applies. Members of SO and IEC maintain
registers of currently valid Internationa Stanglards. The
Telecommunication Standardization Bureau of the IT{J maintains
aregister of currently valid ITU-T Recommendations.

2.1 ldentical Recommendations | I nternationgl
Standards

ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1 : 1994,
Information technology /7 Open Systems Interconnection /7
Basic Reference Model: The Basic Model

ITU-T Recommendation X.212 (1995) | ISO/IEC 886 : 1996,
Information technology /7 Open Systems Interconnection /7
Data link service definition

ITU-T Recommendation X.213 (1995) | ISO/IEC §348 : 1996,
Information technology /7 Open Systems Interconnection /7
Network service definition

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

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

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

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

ITU-T Recommendation X.32 (1996), Interface between data
terminal equipment (DTE) and data circuit-terminating
equipment (DCE) for terminals operating in the packet mode and
accessing a packet switchguiblic data network through a
public switched telephone network or an integrated services
digital network or a circuit switched public data network

ITU-T Recommendation X.75 (1996), Packet-switched
signalling system between public networks providing data
transmission services

2.2 Pained-RecommendationsHntermationat
Standar ¢ls equivalent in technical content

Recommendation T.50 (1992), International

Recommendation X.223 (1993), Use of X.25 to
ide the OS connection-mode network service for ITU-T
tions

C 8878:1992, Information technology [/
mmunications and information exchange between
[J Use of X.25 to provide the OS Connection-mode
rk Service

— ITU-T| Recommendation X.290 (1995), OS conformance
testin methodology and framework for protocol
Recommendations for 1TU-T applications /7 General

concepts

ISO/IEC 9646-1: 1994, Information technology /7 Open
Systes  Interconnection /7 Conformance  testing
methopology and framework /7 Part 1: General concepts

- ITU-T| Recommendation X.296 (1995), OS conformance
testing methodology and framework for ,»protocol
Reconmmendations for ITU-T applications /7 tmplementation
Confoy mance Statements

ISO/IEC 9646-7 : 1995, Information technology /7 Open
Systems  Interconnection ,— .~ Conformance testing
meth@dology and frameworkK/~Part 7: Implementation
Confgrmance Statements

2.3 Additional references

CCITT ommendation~D.12 (1988), Measurement unit for
charging|by volunie in the international packet-switched data
communigation_service

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

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

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

ITU-T Recommendation X.301 {2996), Descripfion of the

general arrangements for call control within a subnetwork and
between subnetworks for<the provision of dafta transmission
services

CCITT Recommendatiaf) X.610 (1992), Provision gnd support
of the OSI connection-mode network service

ISO/IEC 7776 : 1995, Information techrjology [

Telecommunications and informatienchange between systems
[J High-level data link control procedures — Defcription of the
X.25 LAPB-compatible DTE data link procedures

ISO/IEC 8881 : 1989, Information processing systeni$ Data
communicationg/ Use of the X.25 packet level pfotocol in local
area networks

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

ISO/IEC 10039 : 1991, Information technology’/ Open Systems
Interconnection /7 Local area networks7 Medium Access
Control (MAC) service defintion

ISO/IEC TR 13532:1995, Information tecknology /7

Telecommunications and informatienchange between systems
[J Protocol combinations to provide and support the OSI
network service

RFC 1166, Internet numbersiuly 1990.

3 General considerations

This International Standard defines, from the vieypoint 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 | aver in a sending DTE performs the basicifunction of

networks and ISDNs

ITU-T Recommendation X.25 (1996), Interface between data
terminal equipment (DTE) and data circuit-terminating
equipment (DCE) for terminals operating in the packet mode and
connected to public data networks by dedicated circuit

ITU-T Recommendation X.29 (1997), Procedures for the
exchange of control information and user data betweencigba
assembly/disassembly (PAD) facility and a packet mode DTE or
another PAD

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

packetizing messages delivered by a higher layer entity in the
same DTE before giving the information to the Data Link Layer
for transmission to a DXE. On the receiving side, the Packet
Layer in a DTE performs the basic functions of receiving packets
from the Data Link Layer, checking packets for correctness,
stripping off packet headers, and formulating messages from the

! The term “DXE” is used in those contexts where it would not matter
whether a DTE or a DCE was being referred to. Therefore, this
International Standard can be viewed as defining the Packet Layer at the
DTE/DXE interface.

O ISO/IEC 2000 — All rights reserved
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packetized user data and passing them to a higher layer entity in
the DTE.

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

I SO/IEC 8208 : 2000(E)

c) a negligible packet-loss and duplication rate.

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

service. a) multlplex.lng. — the abilty to support multiple
communications;
The following information is presented: . .
b) data transfer — the ability to send and receive data;
a) general considerations (clause 3); .
) 9 ( ) c) flow control — the ability to control the flow of data;

b) prG CduICD fUI Cl\bhallyilly paulr\cto AallUoo A DTEIIDXE d . t tt f th bl t d d . ”
inteyface (clauses 4 through 11). Clause 5 applies to the ) in errur: frgnfs er T 93 ”tydo stenf tf?nd rtecelve a §ma
setlip and clearing procedures for Virtual Call service, amount ot information indepenaent of tig data stream,
while the other clauses apply to both Virtual Call service e) error control — the ability to detect'Racket [Layer errors;
and Permanent Virtual Circuit service; . o

f) reset and restart — the'\-abilty tp reinitialize

c) packet formats (clause 12); communication paths in the eVent that Pagket Layer errors

d) progedures for optional user facilities that may be available are encountered.
on a DTE/DXE interface (clauses 13 and 14); A number of design principles were used in the¢ formulation of

e) formats for optional user facilities and registration-facilities :hte Pa;cketl SLtay((ejr g'rocedures for DTEs specified in this
(clajuses 15 and 16, respectively); nternational Standyyt?

. . : ) a) conform fully.to Recommendation X.25 for joperation with
coding of the Diagnostic Code Field (clause 17 d

N an9 9 ( )i a packet:switched network;
timgrs and retransmission counts (clause 18); R 4 . . .

9) ( ); b) minimize the differences between operating with a packet-

h) stae diagrams and state tables (clauses 19 and 20, switched network and operating directly with another DTE;
respectively); . . .

' y); c)*\provide, where possible, the opportunity fof recovery from

i) conformance requirements (clause 21); an error condition without incurring data logs at the Packet

. I . . . Layer;

j) applications of this International Standard to private 4
netyvorks that connect to a packet-switched public.data  d) align the services provided by the Packet| Layer with the
netyvork and that may also offer an X.25 interface to a\DTE Network Layer services defined for Qpen Systems
(anpex A); and Interconnection; and

k) the[PICS proforma (annex B). e) generally follow the organization pf text in

o . . . Recommendation X.25.
To facilitate comprehension of this International Standard, a
number gf conventions have been adopted in the presentation of 3,1 Compatibility with versions of Recommenfdation
the text: X.25
a) the|names of states and packets are in full capitals; The Packet Layer procedures and formats dpecified in this
. i International Standard are compatible with the [L996 version of

b) the|names o_f the o_ptlonal_ user faC|I|t_|es, packet fields, |T.T Recommendation X.25.
caules and diagnostics are’in initial capitals;

- . . . NOTES

c) italicized text is useddoydenote differences between Virtual
Cal| and Permanént-Virtual Circuit service and between 1 Although the On-line Facility Registration optional usef facility has
DTE/DTE and._DTFE/DCE interfaces (entire clauses or been deleted in the 1996 version of Recommendation X.25,|it is retained
subjclasses tHat)pertain to one service or to one interface in this International _Standard for backward_compatlblllty with the 1993,
typg¢ are .not italicized; the appropriate environment is 1988 and 1984 versions of Recommendation X.25 and fpr DTE/DTE

L operation.
derfoted.at the beginning of the clause or subclause);

d) t 2 Annex C summarizes the differences between the varioys editions of
erm A his-Hterratrora-Standard
Standard are taken from the referenced ITU-T X-series ) ) ) ]
recommendations. For DTEs needing to operate with the earlier versions of

Recommendation X.25, the following restrictions apply.

e) abbreviations are listed in annex D.

The Packet Layer procedures in this International Standard are
based on an underlying service (for example, that provided by
ISO/IEC 7776 or, more generally, the provision of the OSI Data

3.1.1 Limitationsfor compatibility with X.25-1993

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

Link Service defined in ITU-T Rec. X.212 | ISO/IEC 8886) that  “S€%"
provides: a) super extended (modulo 32 768) packet sequence
a) a negligible residual-bit-error rate; numbering; for 1993 operation only normal (modulo 8)

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

O ISO/IEC 2000 — All rights reserved

and extended (modulo 128) packet sequence numbering is
supported (see 7.1.3);
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b) expanded addressing capabilities with the A-bit = 1
(TOA/NPI format); for 1993 operation only the Alternative
address capability is supported (see 12.2);

¢) thefollowing optional user facilities

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

O TOA/NPI address Subscription (see 13.29);

3.1.3 Limitationsfor compatibility with X.25-1984

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

used in addition to those cited in 3.1.1:
a) expanded capabilities for the following optional user
facilities
O Network User Identification (NUI) related facilities
(see 13.21),

for 1993 operatiorm, thesefacttitres were ot defimed:

3.1.2 Limitations for compatibility with X.25-1988

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

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

b) Fadlity Fields in CALL REQUEST, INCOMING CALL,
CALL ACCEPTED, CALL CONNECTED, CLEAR
REQUEST, CLEAR INDICATION, and CLEAR
CONFIRMATION, packets with a length from 109 to 255
octgts (see 12.2.2, 12231, 12241, 12252 and
12.2.6.2); for 1988 operation, this field is limited to 109

c) thefollowing optional user facilities

d) expgnded capabilities for the following optional user
faci|ities
O [rhroughput Class Negotiation facilities (see~13.13),
bnd

0 [all Redirection and Call Deflection\related facilities
see 13.25);

for {1988 operation, the Extended Throughput Class
Negptiation Facility and-the Inter-network Call
Red|rection and Deflection(FfCRD) control facilities were
not gefined;

e) coding of the following CCITT-specified DTE facilities

(refamed “ITY=TN specified DTE facilities” in the 1993

vergion of Reeommendation X.25) were modified

0 Minimum Throughput Class Negotiation (see

15:3:2.3);

O RPOA- related facilities (see 13.23), and

0 Call Redirection and Call Deflection Yélated facilities
(see 13.25);

for 1984 operation, Call Deffection and NUI Override
wer e not defined and the NUI‘@nd’RPOA facilit{es were not
explicitly separated into[ subscription and |negotiation
facilities;

b) thefollowing CCITT-specified DTE facilities
O Priority (see'14.5), and
O ProteCtion (see 14.6);
for 1984.0peration, the above facilities were not defined,;

c) coding of the following CCITT-specified DTE facilities
were modified

0 Calling Address Extension (see 15.3.2.1), and
0 Called Address Extension (see 15.3.2.2);

for 1984 operation, only BCD encoding of the addressesis
permitted; and

d) the throughput class of 64 000 bit/s; for 1984 operation the

largest throughput class is 48 000 bit/s.
3.1.4 Limitationsfor compatibility with X.25-198(

For DTEs needing to operate with the 1980 |(Yellow Book)
version of Recommendation X.25, the fdllowing 1984

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

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

octets;

b) Facility Fields in CALL REQUEST, INCOM|NG CALL,
CALL ACCEPTED, andCALL CONNECTED packets with
a length from 64 to 109 octets (see 12.2.3.1 and 12.2.4.1);
for 1980 operation, thisfield is limited to 63 ogtets and bit

for 1988 operation, only the basic format existed; and

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

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

version of Recommendation X.25.

7 of the Facitity tengthr Fedshattesetto 0,

c) cause codes with bit 8 set to one IiGBLEAR

REQUEST/INDICATION, RESET
REQUEST/INDICATION, and RESTART
REQUEST/INDICATION packets (see 12.2.5.1.1,

12.5.1.1, and 12.6.1.1, respectively); for 1980 operation,

this bit shall be set to zero;

d) nonzero Address Length and Facility Length Fields in
CLEAR REQUEST and CLEAR INDICATION packets (see
12.2.5.2); for 1980 operation, these length fields shall
indicate zero octets and may only be present when the
packet contains a Clear User Data Field;
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e) the extended format for CLEAR CONFIRMATION packets
(see 12.2.6.2); for 1980 operation, only the basic format
may be used;

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

g) thefollowing optional user facilities:

On-line Facility Registration (see 13.1),

I SO/IEC 8208 : 2000(E)

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

The DTE aspects of the Packet Layer protocol set forth in this
International Standard are applicable to a number of
environments including:

a) DTE/DCE operation:
0 DTE accessto-a DCE viaadedicated-path—

| ocal Charging Prevention (see 13.20),
Network User Identification (see 13.21),
Charging Information (see 13.22),

Hunt Group (see 13.24),

O o o o o o

Call Redirection and Call Deflection Notification (see
13.25),

O [alled Line Address Modified Notification (see 13.26),
bnd

O [rransit Delay Sdlection and Indication (see 13.27);
for 1980 operation, the above facilities cannot be used;

h) expanded capabilities for the following optional user
facilities:

O [losed User Groups (CUG): subscription to the Closed
User Group With Outgoing and/or Incoming Access
—acilities without a preferential CUG (see 13.14.2 and
13.14.3, respectively), use of the extended format of the
CUG Sdlection Facility for indicating membershig in
more than 100 CUGs (see 13.14.6), and the use of the
Closed User Group With Outgoing Access (CUG/OA)
Sl ection Facility (see 13.14.7); for 1980 operation, all
CUG subscriptions shall specify a preferential CUG,
bnly the basic format of the CUG Selection Facility is
bllowed for indicating memberiship in 100 or less
CUGs, and the CUG/OA Sdection Facility cannot be
ised,

O Fast Select and Fast Sehect Acceptance (see 13.16 and
13.17, respectively)~inclusion of a Clear User Data
Field in CLEAR'REQUEST and CLEAR INDICATION
pbackets after €all*setup has been completed; for 1980
bper ation, the above packets can contain a Clear User
Data Field® only when sent or received in direct
esponse to an INCOMING CALL or a CALL
REQUEST packet, respectively, and

0 DTE accessto a DCE via a circuit-switchied connection
(circuit-switched data networks\circlit-switched
capability of an Integrated Services Digita Network
(ISDN), or the switched™ ‘telephone| network).
Additional considerationsare givenin 3.4.

NOTES

1 The situation wheré the “DTE” is a pgrivate network
accessing a public network DCE is coveredl in annex A.

2 The DCE may be a packet-switched data petwork operating
in accordance with Recommendation X|25 or a packet
handler-Capability in an ISDN operating in jaccordance with
Recemmendation X.31.

b) DIE/DTE operation:

&) DTE-to-DTE operation over a leased [line (data
network, ISDN or tel ephone network),

0O DTE-to-DTE operation over a circlit-switched
connection (circuit-switched data network, circuit-
switched capability of an ISDN, or the switched
telephone network). Additional considefations are
givenin 3.4,

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

NOTE 3 —The situation where a “DTE” i$ a gateway on
the LAN to other networks is covered in anngx A.

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

3.3 Differencesin DTE/DTE and DTE/DCE ¢peration

For the most part, much of the Packet Layer protocgl described
herein is independent of whether the DTE is connectgd to a DCE
(e.g., X.25 network environment) or directly to another DTE.
However, there are certain procedures within Recommendation
X.25 that are not mandatory of a DTE but are refuired in a

DTE/DTE environment. To minimize the number of| differences
that arisewhen consi dnrinrJ whether connectionistod DCE or to

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

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

O ISO/IEC 2000 — All rights reserved

another DTE, the following procedures are always required of a
DTE:

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

b) the Diagnostic Code Field in RESTART REQUEST,
CLEAR REQUEST, and RESET REQUEST packets shall
be supplied even if it indicates “No Additional
Information” (that is, although specific diagnostics are
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defined for particular error situations, a DTE may use more
general codes as discussed in note 1 of table 25);

REGISTRATION REQUEST packets and requires the
responding DTE to processcaeived REGISTRATION
REQUEST packets. (In a DTE/DCE environment, a DTE

c) a DATA packet whose User Data Field is less than the : :
maximum allowed and which has its D-bit set 16 0 and M- will not receive a REGISTRATION REQUEST packet.)
bit set to 1 shall not be transmitted; and g) Use of the optional Packet Retransmission Facility (see
O wpon pfaon 1t e it Lk Loy rcompisn ¢ e e o ech e o v eser
its initialization procedures or that it has recovered from a transmission of DATA packets, agreement to use this
L?'Slcure in which the Data Link Layer was Q'?_Ag]f facility permits the destination DTE to transmit REJECT
onnectedphasethe DTE shall transmit a RE .
i packets and requires the source DTE {0 process received
REQUEST packet across the DTE/DXE interface. REJECT packets. (In a DTE/DCE environment, a DTE will
However, [for a few of the procedures described in the following not receive a REJECT packet.)
clauses, donsideration shall be given to whether the DTE is h) Use of optional Fast Select Facility, (see 13.16) shall be
con_nectec o a DCE. or _another .DTE' For a DTEDTE agreed to by both DTEs prior to\tpansmission|of any call
enviranmgni, these considerations are listed below. setup packets which utilize thisfacility. (In § DTE/DCE
a) Ong of the DTEs shall act as a DCE for environment, such prior agreement is no{ required — a
DTE may always usedhisfacility at call setdp.)
O |ogical channel selection during Virtual Call setup (see
igure 1), i) A called DTE which subscribes to the|Flow Control
Parameter Negetiation Facility (see 13.12) and/or one of
O fesolution of Virtual Call collision (see 5.2.5). the Throughput Class Negotiation facilities (see 13.13)
NOTE — This does not apply if the Reference Nurmber Facility is will not receive, in an INCOMING CALL packet, a facility
used indication from which to negotiate if the galling DTE is
satisfied with the default values and, thus, has not included
(Theé choice is made independently for each of the DTE's the facility request in its CALL REQUEST packet. In a

Padket Layer entities; see 3.8.)

The
whi
role)

restart procedure (see 4.5) may be used to determine
th DTE acts as a DCE and which DTE maintains its
as a DTE with respect to the above items. (The
prog¢edures in 4.5 may be used in the general case.@b a
DTH/DXE interface via a dedicated path or a cifcuit-
swifched connection. Alternatively, if a DTE is to 'operate
only in a DTE/DCE environment or a “DTE/DTE
envlronment where, by administration, thesteles can be
predletermined and fixed, then the DTE may be initialized
to afct appropriately.)

OTE shall be able to accept a RESTART INDICATION

b)

c)
ET INDICATION. packet with a Cause Field other
“DTE Originated” (although this may occur in a

=
o)

d)

may transmit a DIA
appropriate circumstances (see 11.1) only if it can suppress
its generation when connected to a network.

packet In the

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

environment.

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

similar manner, a calling DTE which subs
facilities will not receive, in a CALL CONNE
a facility indication if the called DTE is sat
values in the INCOMING CALL packand, t
included a facility request in its CALL ACCH
(In a DTE/DCE environment, these facility
always present if the DTE has subsc
facilities.)

3.4 Operation over circuit-switched connecti

When communications between a DTE and DXE
circuit-switched connection (e.g., through a circuit-sy
network, circuit-switched capability of an Integrat
Digitad Network, or through the switched telephon
identification procedures may be required. Such
including those a the Packet Layer, are
Recommendation X.32.

Most communications over a circuit-switched con
between DTEs and DXEs that have been arranged, by
administrative procedure, to be compatible. Agreem
reached, for example, as to what logical channels w
the window sizes to be used, and a number of
pertai nlng to Packet Layer operatlon In some cases,

cribes to these
CTED packet,
sfied with the
hus, has not
FPTED packet.
ndications are
ribed to these

bns

involves a
itched data
bd Services
e network),
procedures,
Hefined in

nection are
some prior
bnt must be
ill be used,
bther items
however, it

ns, where a

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

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

b) the procedures described in 4.5 are required;

c) the default values for all applicable parameters listed in
clause 18 shall apply; parameters T24, T25, T27, T28,
R25, R27, and R28 and the proceduresin 11.2, 11.3, 13.1,
and 13.4 do not apply;
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d) the reset procedures shall apply if erroneous DATA
packets are received (see 11.3); and

€) no optional user facilities shall be allowed.

Extensions beyond this basic set of procedures and capabilities
can be obtained through the use of procedures defined in
Recommendation X.32.

3.5 Provision of the OSI Network Service

The Packet Iaynr prnfnr‘nl $or~ifinrl in_this International

I SO/IEC 8208 : 2000(E)

termination of a Virtual Call (see5.5.2),

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

O renitiaization of alogica channel (see 8.2).

Along with the 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 theitems listed in (c) above.

Standard |can be used to support the OS| connection-mode
Network $ervice in a variety of environments (e.g., see ISO/IEC
TR 13532 and CCITT Recommendation X.610). The Packet
Layer profocol supports al the elements of the OS| connection-
mode Netvork Service specified in ITU-T Rec. X.213 | ISO/IEC
8348. Mappings to/from the Packet Layer protocol elements and
the primitives and parameters of the connection-mode Network
Service gfe described in ITU-T Recommendation X.223 and
ISO/IEC B878. Additional provisions applicable in an 1SDN
environmgnt are described in CCITT Rec. X.612 | ISO/IEC 9574.
Additional provisions applicable to a circuit-switched data
network |environment are described in CCITT Rec.
X.613 | IS0/IEC 10588. Additional provisions applicable to the
telephone| network environment are described in CCITT Rec.
X.614 | ISO/IEC 10732.

3.6 Exté¢rnal Packet Layer interactions

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

a) reqyesting, of the Data Link Layer, transmission of
outgioi ng packets;

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

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

nitialize the Packet Layer-(see 4.1),
priginate a Virtual Caly(see5.2.1),
hccept a VirtualCall’ (see 5.2.3),

erminate aVirtual Call (see5.5.1),

O o o o O

ransfer~data and interrupt information (see clause 6),
bnd

3.7 Logical channels

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

3.7.1 Normal mechanism for Logical*€hannel Idgntifier
assignment

Each Virtua Call and Permanent/Virtual Circuit i assigned a
Logical Channel Identifier,2which is a number in thg range from
1 through 4095. For each' Virtual Call, a Logical Channel
Identifier is assigned during the call setup phase from a range of
previously agreed-tipon Logical Channel Identifiers. For each
Permanent Virtual) Circuit, a Logical Channe Identifier is
assigned in agreement with the DXE. (Logical Channgl Identifier
0 shall notPpesassigned to a Virtual Cal or a Permaent Virtua
Circuit.)

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

3.7.2 Alternative mechanism for Logical Channell Identifier
assignment

This alternative mechanism for Logical Channg Identifier
assignment only appliesin a DTE/DTE environment.

An dternative mechanism for Logica Channel Identifier
assignment, which may be used in DTE/DTE enviropment only,
is provided by the Reference Number Optional Usger Facility.
When this mechanism is used, figure 1 does not apply. Instead,
one logical channel exists for each Logica Channgl Identifier
valuein therange 1 to 4 095, but only alimited number of values
- as determined by the DTE - need be assigned at any given time
to Permanent Virtua Circuits and to Virtual Calls egablished or
in the process of being established.

NOTES

1Under the norma mechanism for Logical Channgl Identifier
assignment, the assigned logical channel number of a Virual Call or a
Permanent Virtual Circuit is the same in both directions of [transmission

D HP 7PN H ] raal-ak 1L Q.4
crrtrarzeaTogrear Cram e (SCCOI)T

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

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

a-ef-terface—However—the-aHerpative-fechaprsr-fertegical Channel
Identifier assignment for a Virtual Call or a Permanent Circuit can assign
a different number for each direction of transmission at an interface.

2 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 International Standard.

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

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

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

In the case of a multiple logical channel DTE/DXE interface, a range of logical channels will be agreed to according to the following
diagram:

Virtual Cadls
Permanent T 1
Virtua One-way One-way
Circuits tncomi ng T\I\In-\l\la\ll fall |fgni ng
/\ /\ /\ /\
| 11 1 ?—2 | 1 ?—?_ | 1 2?-
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 cjannels 1 through LIC-1: range of logical channels which may be assigned to Permanent Virfual Circuits
Logical cfannels LIC through HIC: range of logical channels which are assigned as one-way inceniing for Virtual Calls
Logical cfannels LTC through HTC: range of logical channels which are assigned as two-<wayfor Virtua Calls

Logical chfannels LOC through HOC: range of logical channels which are assigned as ene-way outgoing for Virtual Calls
Logical cijannels HIC+1 through LTC-1, HTC+1 through LOC-1, and HOC+1 t0.4.095 are non-assigned logical channels
NOTES

1 The refefence to the Logical Channel Identifiers is made according to a set of<contiguous numbers from 0 (lowest) to 4 095 (highest) usir|g the 12 bits
made up of| bits 4 through 1 of octet 1 and all bits of octet 2 of each packet (see 12.1.3). The numbering is binary-coded using bit positions 4{through 1 of
octet 1 follgwed by bit positions 8 through 1 of octet 2, where bit 1 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{oer aperiod of time.

4 In aDTH/DTE environment, one DTE views the range of‘l.egical Channel Identifiers as presented here, whereas the other DTE views it aga DCE (e.g.,
the latter D[TE views the range from LIC to HIC as one-way.outgoing). This determination is discussed in 4.5.

5 In order Jto avoid frequent rearrangement of logicak.channels, not al logical channes within the range for Permanent Virtual Circuits afje necessarily
assigned.

6 In the absence of Permanent Virtual Circuits, Jogical channel 1 is available for LIC. In the absence of Permanent Virtual Circuits and one-vyay incoming
logical chapnels, logical channel 1 is available for LTC. In the absence of Permanent Virtual Circuits, one-way incoming logical channels, jand two-way
logical chapnels, logical channd 1 is avaitable for LOC.

7 The searg¢h algorithm of a DCE;.or.a DTE playing the role of a DCE in a DTE/DTE environment, for alogical channel for a new incoming ¢all will be to
use the lowpst numbered logical ehannel in the READY state (pl) in therange of LIC to HIC and LTC to HTC.

8 In order o minimize theisk of call collision, the DTE search algorithm starts with the highest numbered logical channel in the READY stgte (pl) in the
two-way logical channehor)one-way outgoing logical channel ranges.

Figure 1 — Logical Channel Identifier Assignment

2 The alternative mechanism, by allowing a DTE to choose the logical 3.8 Packet Layer entity
channel identifier values that can appear in received packets, can ease the

task of managing logical channels where a DTE can be involved in The concept of communication via logical channels is native to

simultaneous operation over multiple DTE/DTE interfaces, a situation Packet Layer terminology. It is conceivable, however, that a DTE
typical in LAN environment (eg., in figure 2, DTE Z in its may have one or more connections to one or more packet
communication with DTES A and B). networks and/or to one or more DTES without an intervening

. packet network. At this point, therefore, it is necessary to
Seedso: introduce the concept of a “Packet Layer entity.” One such entity
O Optional User Facility for Reference Number (13.30). exists in a DTE for each DTE/DTE (Wibut an intervening
packet network) interface or for each DTE/DCE (packet network)
interface. This is illustrated in figure 2. Deciding which entity to

8 O ISO/IEC 2000 — All rights reserved
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Figure 2 — Packet Layer Entities

use to rexcha particatar—destmationTs—afurctiom performed procedureforthe Data timktayer shatt—becompteted (eg., in
external to the protocol described here. The protocol discussed in terms of the OSI connection-mode Data Link Service, this is the
this International Standard pertains to each Packet Layer entity in establishment of a Data Link connection). Then the DTE shall
aDTE. initiate the restart procedure.

3.9 Packet types See also:

Packet types and their use with Virtual Call and Permanent 0 Restart procedures (clause 4).

Virtual Circuit servicesare given in table 1.

3.10 Proceduresfor initialization

4 Proceduresfor restart
The restart procedureis used to initialize or reinitialize the Packet

Initialization of the Packet Layer corresponds to initiaization of Layer DTE/DXE interface. The restart procedure simultaneously

each logical channel in the Packet Layer entity. Prior to initial clears all the Virtual Calls and resets all the Permanent Virtual
data transmission on any logical channel, the initiaization

O ISO/IEC 2000 — All rights reserved
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Table 1 — Packet Groupings/Functions

Packet Service:*
Group Function Packet Types vVC | PVC
Call Setup Establish and terminatea | CALL REQUEST X
and Call Virtua Cadl for INCOMING CALL X
Clearing DTE/DXE CALL ACCEPTED X
communication; may CALL CONNECTED X
convey. datafor highnr CLEAR DIZQI JEST X
layer entity processing CLEARINDICATION X
CLEAR CONFIRMATION X
Data and Convey dataor interrupt | DATA X X
Interrupt information for higher INTERRUPT X X
layer entity processing INTERRUPT CONFIRMATION X X
Flow Control | Control the flow of RECEIVE READY X X
and Reset DATA packetsacrossa | RECEIVE NOT READY X X
DTE/DXE interface REJECT X X
RESET REQUEST X X
RESET INDICATION X X
RESET CONFIRMATION X X
Restart (Re)Initidize all RESTART REQUEST X X
communication between | RESTART INDICATION X X
aDTE and aDXE RESTART CONFIRMATION X X
Diagnostic Pass error diagnosticsto | DIAGNQSTIC X X
aDTE
Registration Perform registration REGISTRATION REQUEST X X
procedure REGISTRATION CONFIRMATION X X
*VC = Virtua Call
PV C = Permanent Virtua Circuit

Circuits g the DTE/DXE interface (i.e.-al-the logical channels
in aPacket Layer entity).

At the sae time, it may also be Used to determine how a DTE
will subsgquently select logical-echannels for Virtual Calls and
how it resplves Virtual Call €olliSions (see 4.5).

Figure 3 dgives the schematie view of the restart procedure.

There are fhree states.of a logical channel in relation to the restart
procedurel As shiown in figure 34, they are the PACKET LAYER
READY ((r1l),"\DTE RESTART REQUEST (r2), and DXE
RESTART INDICATION (r3) states. When entering state ri,

interface for each logical channel is then in the DTE RESTART
REQUEST state (r2). In this state, all packets exceptf RESTART
CONFIRMATION, RESTART INDICATION, REG|STRATION
REQUEST (DTE/DTE environment only), REGIETRATION
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
aRESTART INDICATION packet before expiration pf T20 after
transmission of a RESTART REQUEST packet is cgnsidered an
error. The restart procedure is retried up to a maximum number

each Virtual Call logical channel is in the READY state (pl),
whereas each Permanent Virtual Circuit logical channel isin the
FLOW CONTROL READY state (d1) (note that these states are
contained within the PACKET LAY ER READY state (rl)).

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

A DTE indicates a restart request at any time by transmitting
across the DTE/DXE interface a RESTART REQUEST packet
and by starting the Restart Request Response Timer (T20). The

10

of times R20. Atter this, the Packet Layer notifies the appropriate
entity that it has not received a confirmation of the restart
procedure. Each logica channel then remains in the DTE
RESTART REQUEST state (r2).

See also:

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

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

INTERFACE BY SENDING
A RESTART REQUEST RESTART RESTART
REQUEST 1 1 INDICATION
1 1
A R [ » B
1 1
1 1
DTE ‘B’ ACKNOWLEDGES
RESTART RESTART THE RESTART WITH A
CONFIRMATION T T CONFIRMATION RESTART CONFRMATION
1 1
A | --- - e B
1 1

DTE/DCE OPERATION — DTE ‘A’ INITIATED RESTART
DTE ‘A’ RESTARTS THE

INTERKFACE BY SENDING
A RESTART REQUEST RESTART RESET OR-CLEAR
REQUEST ! ! INDICATION
1 1
A P+ - - - - - ' »| B
1 1 [ ]
\ \ .
NETWQRK ACKNOWLEDGES ! ! [ ] 7
THH RESTART WITH A | ) >
RESTART CONFIRMATION
RESTART RESET OR CLEAR
CONFIRMATION 1 1 CONFIRMATION
1 1
A |- | rf B
1 1 [
i 1
1 1 L]
1 1 0
1 gl z

DTE/DCE OPERATION — NETWORK INITIATED RESTART OF DTE ‘A’
NETWPRK RESTARTS THE

INTERFACE BY SENDING
A RESTART INDICATION RESTART RESET OR CLEAR
INDICATION I 1 INDICATION
1 1
A& + ' | B

1 1 [
1 1
1 1 .
1 1 .
1 ' > Z

DTE ‘N ACKNOWLEDGES ! !

THH RESTART WITH A
RESTART CONFIRMATION RESTART RESET OR CLEAR
CONFIRMATION 1 1 CONFIRMATION
1 1
A > g B

! 1 [
1 1
1 1 .
1 1 °
1 rlf Z

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

O

Restart confirmation (4.4):

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

4.2 Recelving arestart indication
Upon receipt of a RESTART INDICATION packet by a DTE,

4.4 Restart confirmation

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

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

CONFIRMATION packet.

the interfdce for each logical channel is in the DXE RESTART Y(\)Ig;]iigl tgﬁa:]iseltarign?n p{ﬁgegéf[):? ;ng'gjﬂ;;:? ecz;?:lr:
INDICATJON state (r3). In this state, a DTE considers o i 2N
subsequerft receipt of any packet, other than another RESTART Permanent Virtual Circuit logical channel(is-in the FLOW
INDICATJON, REGISTRATION REQUEST (DTE/DTE CONTROL READY state (d1).
environment only), REGISTRATION CONFIRMATION, and In a network environment, the RESTART CONFIRMATION
DIAGNOSTIC packets as an error. It discards any such packet packet received from a DCE can only, be interpreted| universally
and trangmits a RESTART REQUEST pmket with a cause ashaving|oca| ggmﬂcance
indicatind “DTE Originated” and the diagnostic “Packet Type
Invalid F¢r State r3.” See also:
The RES|TART INDICATION packet specifies the reason for the U RESTART CONEIRMATION packet format (12.6.2. and
restart. The restarting cause code, as well as the diagnostic code figure 25).
and an indication that a restarting procedure has taken place, is e Y S " s
passed t4 a higher layer entity. 4.5 Determining’“DTE” or “DCE chgractenstlcs
The restart procedure can be used to determine whether the DTE
NOTE — In a DTE/DTE environment, the RESTART INDICATION acts as a'BCE or rnaintains |ts ro'e as a DTE W|t req)ect to
packet recpived by a DTE is the same as the RESTART REQUEST logical ehannel selection during Virtual Call establishment and
packet transmitted by the other DTE. resoltition of Virtual Call collision.
After progessing the RESTART INDICATION packet, the DTE S
transmits| a RESTART CONFIRMATION packet across the m‘iieprt;'pear?de;;t'”gﬂé;gutrze gagkettr;naéf{i’t tge gg;iﬁ#
DTE/DXR interface. REQUEST packet). The determination is based on the response
See also received from the DXE, as outlined below.
0 REBTART INDICATION packet format (12.6.+ and a If the DTE receives a RESTART INDICAT|ON packet
figure 24); with a restarting cause code that is not “OTE Originated”
) (i.e., it came from a DCE), then the DTE ghall follow the
U Regtarting cause (12.6.1); procedures in 4.2, 4.3, and 4.4 as appropriate and maintain
O Regtart collision (4.3); its role as a DTE.
4 ) . . b) If the DTE receives a RESTART INDICATION packet
D Regtart confirmation (4.4); with a restarting cause code of “DTE Oridinated” (i.e., it
O Timers to consider whén) receiving a RESTART came from another DTE) and it does| not have an
INOICATION packet (table-28). unconfirmed RESTART REQUEST packgt outstanding
o (i.e., no restart collision), then the DTE sHall confirm the
4.3 Redart collision restart (as in 4.4) and act as a DCE.
Restart ¢ollision occurs{when a DTE transmits a RESTART .
. - . c) If the DTE receives a RESTART INDICATION packet
REQUEST packet(aS described in 4.1).and.then receves a ) with a restarting cause code of “DTE Originated”p(i.e. it
RESTAR| INDICATION packet (as described in 4.2). In this came from another DTE) and it does have|an unconfirmed
case, a OTE ddes'not transmit nor expect to receive a RESTART RESTART REQUEST packet outstanding| (i.e., a restart
CONFIRMATION packet and considers that the restart is collision), then the DFZFE shall considzr .th.i's restart
completef. However, if the procedures in 4.5 are used, then the s etet—(as—in—4—3btit—shall take no other
DTE shall determine whether the Restarting Cause Field in the M LR R AT T e R o
RESTART INDICATION packet indicates “DTE Originated.” If a;tc'igt gﬁ‘;fitoﬁﬁetrr:g;ml "’fgﬁghseern ?riierET REQUEST
so, then the DTE shall take no other action except to transmit P y Y-
another RESTART REQUEST packet after some randomly- d) If the DTE issues a RESTART REQUEST packet that is

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

Originated,” then the restart procedure is completed.

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

12

subsequently confirmed with a
CONFIRMATION packet (as in 4.4), then
maintain its role as a DTE.

NOTES

RESTART
the DTE shall

1 If a DTE operates only in a DTE/DCE environment or a DTE/DTE
environment where, by administration, the roles can be predetermined
and fixed, then the procedures described above are not needed. In these
cases, the DTE may beinitialized to act in the appropriate manner.
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2 If a DTE uses the aternative Logical Channel Identifier mechanism
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the Call Request Response Timer (T21). The logical channel

(Reference Number Facility) in a DTE/DTE environment, then the selected by the DTE is then in the DTE CALL REQUEST state
procedures described above are not needed. (p2).
See also: The CALL REQUEST packet may include the caled-DTE
0 Logical channel selection (figure 1); _address and the caIImg-D_TE addre_ss This pack_et may also
include any user data supplied by a higher layer entity to be sent
O Virtua Call collision (5.2.5); to the remote DTE.
O Originating arestart request (4.1); NOTES
0 Recgiving arestart indication (4.2); 1 Theinclusion of the called-DTE address and the calling{DTE address
in the CALL REQUEST packet is dependent upon the requirements of
0 Redart collision (4.3); the interfacing DXE.
O Redart confirmation (4.4); 2 A DTE address may be a DTE network address or any other DTE
identification agreed to for a period of time“between the PTE and the
0 Regarting cause (12.6.1); DXE.
O Optfonal User Facility for Reference Number (13.30). 3 Procedures for determining how @ DTE chooses a logicpl channel in
the READY state (p1) when oridinating a Virtual Call aregiven in 4.5
i i and figure 1. If the DTE maintainsits role as a DTE, ther] it chooses a
5 'Procadures.for Virtual Call Setup and Clea”ng logical channel starting at_the high end of the range of logjcal channels
This claupe describes the setup and clearing procedures for agreed to with the DXEX“M) a DTE/DTE environment, holwever, if the
Virtual Cglls. It applies independently to each logical channel DTE acts as a DCE¢for“these procedures, then it chooges a logical
assigned to Virtual Call service at a DTE/DXE interface. (There channel in the READRY)state (p1) starting at the low end off the range of
are no sdtup and C|earing procajures for Permanent Virtual logical channels\n thisway, the risk of call collision is minymized.
Circuits.) [The procedures for se]ecting a logical channel can be The failuf® 10 receive a CALL CONNECTED packet or a
as descried here or as described for the Reference Number CLEARNNDICATION packet before expiration of T2L after
Facility. tranémission of a CALL REQUEST packet is copsidered an
Figures 4 pnd 5 give aschematic view of how a Virtual Call is set error. The Packet Layer clears the call with a causg indicating
up and clpared, respectively. This information is also shown in “DTE Originated” and the diagnostic “Timer Expired for Call
the state djagram of figure 35. Table 33 specifies actions taken by Request.”
the DTE dn the receipt of packets from the DXE as applied to the See also:
Virtua Call setup and clearing procedures.
O Call collision (5.2.5);
See dlso: (5.2.5)
- O Aborting a call request (5.4);
O Optlona User Facility for Reference Number (13.30). g q (5-4)
0O Call Request Response Timer (T21) (table p6);
5.1 Ready state
If there is|no call in existence, a logical channe used for Virtual 0 CALL REQUEST packet format (12.2.3 and figure 13);
Callsisin|the READY state (pl). 0 Clearing procedures (5.5);
5.2 Progeduresfor Virtual Call setup O Call setup procedures for use of the D-bit (§.3);
521 Orglr?atlng a Virtual Cal o 0 Logical channel selection (figure 1);
A DTE |[ndicates a call request by transmitting across the o
DTE/DXH interface a CAUL REQUEST packet and by starting U Address block description (12.2.1)
DTE ‘A’ [SENDS/A'CALL
REQUEST TO DTE ‘B’
CALL INCOMING
REQUEST : CALL
A e » B
1
1
DTE ‘B’ ACCEPTS THE CALL BY
CALL CALL RETURNING A CALL ACCEPTANCE
CONNECTED : ACCEPTED
Al ¢——+------ B
1

Figure 4 — Call Setup Schematic
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DTEINITIATED CLEARING

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

CLEAR CLEAR
REQUEST ! ! INDICATION

A Pt - - - - - - ' »| B

DTE ‘B’ ACKNOWLEDGES THECUEARING
WITH A CLEAR CONFIRMATION

CLEAR CLEAR
CONFIRMATION ! CONFIRMATION

NETWORK INITIATED CLEARING

CLEAR CLEAR
INDICATION : : INDICATION
A |- 4 ! P> B
1 1
1 I
DTE ‘N ACKNOWLEDGES THE CLEARING DTE ‘B’ ACKNOWLEDGES THE CUEARING
\WITH A CLEAR CONFIRMATION WITH A CLEAR CONFIRMATION
CLEAR CLEAR
CONFIRMATION : : CONFIRMATION
A i e B
1 1

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

Figure 5 — Call Clearing Schematic

5.2.2 Refeiving an indication of an incoming call 3 In a DTE/DTE environment, the INCOMING CALL pagket received
A DTE refeives an iridication of an incoming call upon receipt of g{hgr%-q.zE's the same as the CALL REQUEST packet trangmitted by the

an INCOMING CALL packet from a DXE. The logica channel
isthen in the DXE INCOMING CALL state (p3). Seedlso:

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

NOTES

1 Theinclusion of the calling-DTE address and the called-DTE address
in the INCOMING CALL packet is dependent upon the operation of the Timers to consider when receiving an INCOMING CALL
interfacing DXE. packet (table 28)

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.

INCOMING CALL packet format (12.2.3 and f|gure 13);
Cadl callision (5.2.5);

Accepting an incoming call (5.2.3);
Rejecting an incoming call (5.3);
Call setup procedures for use of the D-hit (6.3);

O o o o g |o

O Address block description (12.2.1).
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5.2.3 Accepting a Virtual Call

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

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

I SO/IEC 8208 : 2000(E)

O If the DTE maintains its role as a DTE, then it shall ignore

the INCOMING CALL packet and wait for

the response

from the DXE. The DTE shouldeceive either a CALL
CONNECTED packet (if the call is accepted by the remote
DTE) or a CLEAR INDICATION packet for the same

logical channel as that in the CALL REQUE

O In a DTE/DTE environment, if the DTE acts
then it shall cancel its call request and decide
transmit a CALL ACCEPTED packet or

The deci sjprmof whethertoaccept acat s made by aigher tayer
entity befgre a CALL ACCEPTED packet may be returned by the
Packet Layer. Furthermore, it may provide data to be returned to
the calling DTE as part of the CALL ACCEPTED packet. Data
may be rgurned only if the INCOMING CALL packet indicates
the Fast Select Facility without a restriction on the response. A
CALL CEPTED packet shall not be returned if the
INCOMING CALL packet indicates the Fast Select Facility with
arestrictign on the response.

A call may be rgjected, without informing a higher layer entity of
its receipt| for reasons local to the Packet Layer (for example, a
format errpr in the INCOMING CALL packet).

See aso:
O CALL ACCEPTED packet format (12.2.4 and figure 14);
0 Cadll setup procedures for use of the D-hit (6.3);
O Rejgcting anincoming call (5.3);
O Optjona User Facility for Fast Select (13.16).

5.2.4 Refeiving a call acceptance indication

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

Any address information and any data received as part of the
CALL CONNECTED packet is forwarded”to a higher layer
entity. In pddition, optional user facility (nformation may also be
passed to f higher layer entity.

NOTE —]In a DTE/DTE environiment, the CALL CONNECTED packet
received by a DTE is the same as the CALL ACCEPTED packet
transmitted by the other DTE:

See also
O Nonackndwledgment of a call request (5.4);

O CALLL~HCONNECTED packet format

(12.2.4 and

REQUEST packet.

NOTE — When using the alternative Logical~Chanr
assignment mechanism (Reference Number Facility), this sU
not apply.

5.3 Regjecting acall

ST packet.

as a DCE,
whether to
a CLEAR

el Identifier
bclause does

The previous subclauses deseribed the proceduies for accepting a

Virtual Call. However, for @ variety of reasons,
might not be accepted. Eorexample, these can if

a) rejection by theynetwork because the
completed ta.the addressed DTE;

b) rejection’ by the network or the called D
congestion;

c) rejection by the network or the called DT
format error in the packet;

d) rejection by the network or the called DTE
optional user facilities requested by the call

e) rejection by the called DTE initiated by
entity.

In any case, the DTE or DCE clears the call by
appropriate packet to the calling DTE. In those
incoming call is rejected, a CALL ACCEPTH
described in 5.2.3) is not transmitted.

See also:
O Clearing procedures (5.5).

5.4 Aborting a call request

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

As noted previously, timer T21 is set by a DTE w
call request. Expiration of this timer (before
acceptance or a rejection for the call request)

a Virtual Call
clude:

call cannot be

TE because of

F because of a

of some of the
ng DTE; or

A higher layer

transmitting the
cases where an
D packet (as

t before it has
NDICATION
y a higher layer

hen it initiates a
receipt of an
is considered a

procedure error and results in the DTE clearin

the call with a

figure 12y;
O Call setup procedures for use of the D-bit (6.3).
5.2.5 Call collision

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

collision (as determined by the procedures in 4.5).

O ISO/IEC 2000 — All rights reserved

cause indicating “DTE Originated” and the dia
Expired For Call Request.”

See also:

gnostic “Timer

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

O Clearing procedures (5.5).
5.5 Proceduresfor Virtual Call clearing

A call or call request may be cleared by any party at any time.
This may be done at call setup, for example, by the called DTE
for the reasons cited in 5.3 or by the calling DTE for the reasons
cited in 5.4. Either the called or calling DTE may terminate the

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

5.5.1 Originating a Virtual Call clearing

A DTE indicates clearing of a Virtua Call at any time by
transmitting across the DTE/DXE interface a CLEAR REQUEST
packet specifying the logica channel and by starting the Clear
Request Response Timer (T23). Thelogical channd isthenin the
DTE CLEAR REQUEST state (p6). In this state, the only
acceptable packets on the logical channel are a CLEAR

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

See also

O CLEAR INDICATION packet format (12.2.5 and
figure 15);

O Clearing cause (12.2.5);

CONFIRNIATION packet and a CLEAR INDICATION packet.
Other tydes of packets on the logical channel are ignored.
Therefore| higher layer entities must be able to cope with the
various pgssible situations that may occur.

The failurg to receive a CLEAR CONFIRMATION packet before
the expirgtion of T23 is considered an error. The clearing
procedur
this, the Packet Layer notifies the appropriate entity that it has

AR REQUEST packet may contain data provided by a
er entity to be sent to the remote DTE. This may be
if the CALL REQUEST and INCOMING CALL
ad indicated the Fast Select Facility. A DTE that aborts

R REQUEST packet format (12.2.5 and figure 15);
ar Request Response Timer (T23) (table 26);

O Clegr Request Retransmission Count (R23) (table 27);
O Opt|ona User Facility for Fast Select (13.16);
0 Recgiving aclear indication (5.5.2);
O Clegr collision (5.5.3);
O Clegr confirmation (5.5.4).
5.5.2 Refeiving an indicatiop-0f. Virtual Call clearing

Receipt of a CLEAR INDICATJION packet indicates Virtual Call
clearing. At this time, thedogical channd is the DXE CLEAR
INDICATJON state (p7): In this state, a DTE considers
subsequerlt receipt of\packets on the logical channel, other than
another QLEARGINDICATION packet, as an error. It discards
any such packet and transmits a CLEAR REQUEST packet with

a cause |ndicating “DTE Originated” and the diagnostic “Packet

T Clear cottision (5:5.37;
Clear confirmation (5.5.4);

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

5.5.3 Clear collision

Clear collision occurs when )a DTE transmits a CLEAR
REQUEST packet (as deseribed in 5.5.1) and|then receives a
CLEAR INDICATION packet (as described in [5.5.2) for the
same logical channgl~this case, a DTE does|not transmit nor
expect to receive a CLEAR CONFIRMATION packet and
considers that thé clearing is completed.

When the elearing procedure is completed, the Ipgical channel is
in the READY state (pl).

5.5.4. Clear confirmation

When a DTE is prepared to acknowledge a clegr, it transmits a
CLEAR CONFIRMATION packet across the DTE/DXE

interface. At this time, the clearing procedurg is considered
completed.

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

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

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

See also:
0 CLEAR CONFIRMATION packet format|(12.2.6 and
figure 16).

6 Proceduresfor data and interrupt trarnsfer

The data and interrupt transfer procedures described in this
clause apply independently to each logical channel assigned for

Type Invalid For State p7.”

Virtual Calls or Permanent Virtual Circuits existing at the

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

Normal operation dictates that user data in DATA and
INTERRUPT packets are all passed transparently and unaltered,
either directly or through a network in the case of packet-DTE to
packet-DTE communications. The order of bits in DATA and
INTERRUPT packets is preserved. Packet sequences are
NOTE — In a DTE/DTE environment, the CLEAR INDICATION delivered as complete packet sequences.

packet received by a DTE is the same as the CLEAR REQUEST packet

transmitted by the other DTE. See also:

O DATA packet format (12.3.1 and figure 17);
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O INTERRUPT packet format (12.3.2 and figure 18);
O Complete packet sequences (6.5).

6.1 Statesfor data and interrupt transfer

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

I SO/IEC 8208 : 2000(E)

O Optionad User Fecility for Flow Control Parameter
Negotiation (13.12);

O Receipt of erroneous DATA packets (11.3);

6.3 Delivery Confirmation bit

When supported end-to-end, the setting of the Délivery
Confirmation bit (D-bit) is used to indicate whether the DTE
wishes to receive an end-to-end acknowledgment of delivery for
datait is transmitting. To indicate end-to-end acknowledgment is

during argset or restart procedure.

While in|state d1, DATA, interrupt, flow control, reset, and
REJECT (if subscribed to) packets may be transmitted across the
DTE/DXH interface. While in a state other than d1, the above-
mentioned packets may be discarded. Therefore, higher layer
entities mpst be able to cope with the various possible situations
that may dccur.

See dlso:
0 Redart procedures (clause 4);
0 Cadll setup procedures (5.2);
Clegring procedures (5.5);
Floyv control procedures (7.1);
Resgt procedures (clause 8);

Norjreceipt of window-rotation information (11.2);

O o o o O

Recgipt of erroneous DATA packets (11.3);
O Optjonal 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 additign, other (nonstandard) default /maximum User Data
Field lengths may be available from the following list: 16, 32, 64,
256, 512, [L 024, 2 048, and 4 096 octets.

From the|[combination of the standard default and the list of
nonstandard defaults, if any, aimaximum User Data Field length
shall be gelected for each. @irection of data transmission. For
Virtual Galls, this chaice applies in common to all logical
channels jat the DTE/DXE interface. For Permanent Virtual
Circuits, this choiceis'made separately for each logical channd.
These selgctionstareagreed to for a period of time with the DXE.
In additiop, negotiation of the maximum User Data Field length
on a per| Virtual Call basis is allowed if the Flow Control

desired, the DTE sets the D-bit to 1 in the DATA packet
containing the data to be acknowledged. Acknowledgment is
given by means of the packet receive sequence” nymber P(R).
When the D-bit is set to 0, a subsequently-received P(R) has no
significance with respect to acknowledgment.

NOTES

1 The use of the D-bit procedure-does not obviate the neeq for a higher
layer protocol agreed upon between”the communicating OTEs. Such a
protocol may be used with or'without the D-bit procedure tojrecover from
various error situations.

2 The setting of the D<bit'is determined from instructions received from
ahigher layer entity.

The followifig)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 (d1).

If the calling DTE is willing to use the D-bit procedure, then it
should set bit 7 in the General Format Identifier of the CALL
REQUEST packet to 1; otherwise, it should set this bif to O. If the
called DTE is willing to use the D-bit procedure and|receives an
INCOMING CALL packet with bit 7 in the Gengral Format
|dentifier set to 1, then it should set bit 7 in the Geng¢ral Format
Identifier of the CALL ACCEPTED packet to 1; qgtherwise, it
should set this bit to O.

If a network crossed by the call set up support$ the D-bit
procedure, it passes this bit transparently. If a netwgrk does not
support the D-bit procedure, it will set this bit to 0.

With this procedure, bit 7 in the General Format Ideftifier set to
1 in the CALL ACCEPTED and CALL CONNECTED packets
indicates the D-bit procedure in 7.1.4 applies for |the Virtual
Call. If bit 7 in the General Format Identifier is set/to O in the
CALL ACCEPTED and CALL CONNECTED packes, then the
DTEs should set the D-bit to O in all DATA packets.

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

logical channel with a cause indicating “DTE Oridinated” and the

diagnostic “D-bit Procedure Not Supported.”

Parameter Negotiation Facility has been subscribed to.

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

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

See also:

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

O ISO/IEC 2000 — All rights reserved

If a network does not support the D-bit procedure and receives a
DATA packet with the D-bit set to 1, then it will reset the logical
channel.

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

Reset procedures (clause 8).
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6.4 MoreDatamark Field length, the M-bit set to 1, and the D-bit set to 0. The User
Data Field of the last packet of the sequence may have less than
the maximum length and the M- and D-bits set as described in
table 2.

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

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

set to 1 and the D-bit set to O is followed by an empty DATA
packet, then the two packets may be merged.sp as to become a
single category B full packet. If the last packe{ of a complete
packet sequence transmitted by the sourée\DTH has a User Data
Field less than the maximum length, the.M-bit sef to 1 and the D-

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

A sequende of DATA packets with every M-bit set to 1 except for bit set to 0 (which a DTE is not permitted to gend within the
the last packet will be delivered as a sequence of DATA packets scope of this International Standard);”’then the last packet of the
with the M-bit set to 1 except for the last packet when the complete packet sequence delivered by the [network to the
origina packets having the M-bit set to 1 are either full receiving DTE will have the M-bit set to 0.

(irrespectije of the setting of the D-bit) or partially full but have
the D-bit get to 1. Within the scope of this International Standard,
such sequences are used to delimit logical messages transmitted
between hjgher layer entities. Such sequences are known as M-bit
sequencey Figure 6 illustrates, for an M-bit sequence, the
relationship between the D-bit settings, the M-bit settings, and See also:
whether the User Data Fields of DATA packets are full.

If the receiving DTE has\a smaller maximum User Data Field
length than the transmitting DTE, then packets wjll be segmented
within the network. The’M- and D-bits will be set [by the network

as described to maintain complete packet sequences.

_ _ 0 D-Hit(63);
Two catedories of DATA packets, A and B, have been defined as ) .
shown in fable 2. Table 2 also illustrates the networKk's treatment O¢%M-bit sequences (6.4 and figure 6).

of the M- and D-bits for a Virtual Call or Permanent Virtual

Circuit. A DTE shall not transmit a partialy full DATA packet 6:6” Qualifier bit

with the ¥1-bit set to 1 and the D-bit set to 0. Upon receipt of In some cases, an indicator may be needed with the User Data

such a packet, the DTE shall reset the logical channel with a Field of DATA packets to distinguish betweer] two types of

cause inflicating “DTE Originated” and the diagnostic “Invalid information carried in the field. It may be| necessary to

Partially Full DATA Packet.” differentiate, for example, between user data and control
information. An example of such a case ig contained in

See also Recommendation X.29. If such a mechanism| is needed, an

0 Frafymentation and reassembly of messades (6.7); indicator called the Qualifier bit (Q-bit) may be used.

The use of the Q-bit is optional. If this mechanisim is not needed,
then the Q-bit is always set to 0. If the Q-bit me¢hanism is used,
6.5 Complete packet sequence then the transmitting DTE shall set the Q-bit in all DATA packets
of a complete packet sequence to the same value, either O or 1.
The setting of the Q-bit in a complete packet sequence is
determined from instructions received from a higher layer entity.
Likewise, the setting the Q-bit for each complete packet sequence
received is passed to a higher layer entity.

O Reget procedures (clause 8).

A complate packet sequence is defined as being composed of a
single cajegory B packet and all-contiguouscpding category A
packets [if any). Category (Ay'DATA packets have the exact
maximun) User Data Field.length with the M-bit set to 1 and the
D-bit set|to 0. All othemDATA packets are category B packets.
Figure 6 | illustrates~ for a complete packet sequence, the A complete packet sequence, which is transmittéd with the Q-bit
relationshiip between/the D-bit settings, the M-bit settings, and set to the same value in all DATA packets, i delivered as a
whether the User.Data Fields of DATA packets are full. complete packet sequence with the Q-bit set in gll DATA packets
to the value assigned by the transmitting DTE.

smitted by a source DTE, a complete packet sequence

is always c-to-the-destnation-BHE—a Gle—eomp in all the
packet sequence. (Note that an M-bit sequence may be comprisedDATA packets of a complete packet sequence, the value of the Q-

of one or more complete packet sequences as defined in this pjt in any of the DATA packets or the corresponding complete
subclause.) packet sequence transferred to the distant DTE is not guaranteed

by the network. Moreover, some networks may reset the Virtual

Call or Permanent Virtual Circuit. If the Q-bit is not set to the
same value in all DATA packets in a complete packet sequence,
the receiving DTE shall reset the logical channel with a cause
If the receiving DTE has a larger maximum User Data Field indicating “DTE Originated” and the diagnostic “Inconsistent Q-
length than the transmitting DTE, then the DATA packets within  bit Settings.”

a complete packet sequence will be combined within the network. . .
They will be delivered in a complete packet sequence where each DATA packets are numbered consecutively regardless of their Q-

packet, except the last one, has the exact maximum User Data bit settings.

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

18 O ISO/IEC 2000 — All rights reserved
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A Complete Packet Sequence contains zero or more Category 'A’ DATA pacKets plus one Category ‘B’ DATA packe

Complete Complete Complete
Packet Packet Packet
Sequence #1 Sequence #2 Sequence #N

Complete Packet Sequence
Category Category Category
‘A ‘A ‘B’
DATA DATA DATA
Packet Packet Paeket

D-bit M -bit User Data Field Remarks
Full Category."A’ DATA packet
1 1 <Full Category ‘B’ DATA packet that marks the end of a
1 1 Full C€PS but not the end of an MBS
0 0 <Full Category 'B' DATA packet that simultaneously
0 0 Full marks the end of aCPS and an MBS
0 1* <Full
1 0 <Full
1 0 Full
*A network will change‘this M-bit to O; therefore, a DTE shal never originate this Category 'B’
packet. If a DTE receivesthis type of packet, then it shall reset the logical channel with a cause
indicating “DTE Originated” and the diagnostic “Invalid Partially Full DATA Packet.”

M-Dbit refers to the MORE DATA bit;

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

Figure 6 — Packet Sequence Composition

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

6.7 Fragmentation and reassembly of messages

The Packet Layer provides the service of transmitting messages
(also referred to as M-hit sequences) between peer higher layer
entities. In a source DTE, the Packet Layer fragments (i.e.,

O ISO/IEC 2000 — All rights reserved

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

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

DATA Packet Combining with Data Packet Sent to
Received From Subsequent Packet(s) is Destination DTE
Source DTE Performed by the (see Note 1)
Category M D Full Network when Possible M D
B Oorl 0 No No 0 0
(see Note 2)
B 0 1 No No 0 1
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 Y es (see Note 3) 1 0
B 1 1 Yes No I 1
NOTES
]| Refersto the delivered DATA packet whose last bit of user data corresponds to the last bitcof user data, if any, that was present jn
the DATA packet sent by the source DTE.
2 The originating network will force the M-bit to 0.
3 If the DATA packet sent by the source DTE is combined with other packets, up to"and’including a category B packet, the M-bit apd
O-bit settings in the DATA packet received by the destination DTE will be according to that given in the two right-hand columns fpr
the last DATA packet sent by the source DTE that was part of the combination,

In areceiying DTE, the Packet Layer reassembles the User Data
Fields of DATA packetsinto a message.

The m e is passed to a higher layer entity with an indication
of the length and Q-bit setting of each complete packet sequence,
and an indication of whether the higher layer entity must confirm
delivery of the message upon receipt.

Seealso:
Maximum User Data Field Length(of DATA packets (6.2);
D-bit (6.3);

M-Rit sequences (6.4 andfigure 6);

Complete packet sequences (6.5 and figure 6);

Q-bjt (6.6);

O Dél{very confirmation (7.1.4).

O o o o o

6.8 Progeduresfor interrupt

restart procedure. Within state d1, there are four stafes (two for
each direction of interrupt transmission) that apply to the
interrupt procedure. They are the DTE INTERRURT READY
(i1), DTE INTERRUPT SENT (i2), DXE INTERRUPT READY
(j1), and DXE INTERRUPT SENT (j2) states, as shown in
figure 37. Table 35 specifies the action taken by the PTE on the
receipt of interrupt packets from the DXE as apglied to the
interrupt procedure.

The interrupt procedure has no effect on the dgta transfer
procedures and the flow control procedures applying to the
DATA packets on the Virtual Call or Permanent Virfual Circuit.
For a given Virtua 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.

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

The interrupt_procedure alows a DTE 10 transmit daa 10 a
remote DTE without following the flow control procedures
applying to DATA packets. This data is contained in an
INTERRUPT packet. The initiation of the interrupt procedure
and the generation of the data are controlled by a higher layer
entity. Upon receipt of an INTERRUPT packet, a signa
indicating that an interrupt has occurred, along with the data, is
passed to a higher layer entity.

Figure 7 gives a schematic view of the interrupt procedure.

The interrupt procedure can apply only in the FLOW CONTROL
READY sate (d1). Therefore, the interrupt procedure is
abandoned as a result of aclearing (Virtual Calls only), reset, or

20

6.8.1 Interrupt transmission

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

O ISO/IEC 2000 — All rights reserved
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DTE ‘A’ SENDS AN INTERRUPT
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INTERRUPT . . INTERRUPT
1 1
A L - » B
1 1
1 1
DTE ‘B’ ACKNOWLEDGES THE INTERRUPT
WITH AN INTERRUPT CONFIRMATION
INTERRUPT INTERRUPT
CONFIRMATION : : CONFIRMATION
Al —— + - - B
1 1

Thefailur

b to receive an INTERRUPT CONFIRMATION packet
iration of T26 after transmission of an INTERRUPT

O INTERRUPT packet format (12.3.2 and figure 18);

Intdrrupt Response Timer (T26) (table 26);
O Reget procedures (clause 8);

O Intgrrupt confirmation (6.8.3).

6.8.2 Refeiving an interrupt

Prior to receiving an interrupt, the logical chanpehis in the DXE
INTERRUPT READY state (j1). When a DTE receives an
INTERRUYPT packet from the DXE, the logieal ‘channel is in the
DXE INTERRUPT SENT state (j2). Inthis’ state, receipt of a
subsequgnt INTERRUPT packet befare confirming the prior
INTERRUYPT packet is considered-an error. In this case, the DTE
resets the logical channel with-/a cause indicating “DTE
Originatef” and the diagnostie “Unauthorized Interrupt.”

The Pac
Interrupt

et Layer passes\an indication of the interrupt and the
User Data to.ahigher layer entity.

See also
0 Req
O

et procedures (clause 8);

Intdrrupt confirmation (6.8.3);

Figure 7 — Interrupt Transfer Schematic

At this time, the DTE~may transmit a subseque
packet across the-DTE/DXE interface.

See also:

O INTERRUPT CONFIRMATION packet fd

and figure 19).

6.9, Transit delay of DATA packets
Transit delay is an inherent characteristic of a

ht INTERRUPT

rmat (12.3.3

Virtual Call or

Permanent Virtual Circuit, common to the tw¢ directions of

transmission. Transit delay is the DATA packe
expressed in terms of a mean value.

Sdection of transit delay on a per Virtual Call
indication to both the calling and called DTEs of the
transit delay applying to a given Virtual Call may be
means of the Transit Delay Selection And Indication R

See also:
O Optional User Facility for Transit Delay
Indication (13.27).

7 Proceduresfor flow control

The procedures covering flow control of [
described in this clause apply independently
channel used for a Virtual Call or Permanent Virt

The flow control procedure can apply only
CONTROL READY state (d1). Therefore, thg

t transfer delay

basis and
value of the
made by the
Facility.

Belection And

ATA packets
to each logical
bal Circuit.

n the FLOW
flow control

procedure is abandoned as a result ofearing (V]

rtual Calls

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

6.8.3 Interrupt confirmation

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

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

O ISO/IEC 2000 — All rights reserved

only), reset, or restart procedure. Within state d1, there are four

states (two for each direction of flow control) th

at apply to the

flow control 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 38. Table 36 specifies the action taken by the
DTE on the receipt of flow control, DATA, and REJECT (if

subscribed to) packets from the DXE as appl
control procedure.

The flow control procedure has no effect on

ied to the flow

the procedures

applying to INTERRUPT packets on a Virtual Call or Permanent

Virtual Circuit.
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7.1 Flow control

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

On aVirtua Call or Permanent Virtua Circuit, flow control also

dlows a DTE to limit the rate at which the remote DTE can

transmit DATA packets. This is achieved by the receiving DTE
i i el 0SS

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 sequance numbering of DATA packets is performed modulo
8. The patket sequence numbers cycle through the entire range
from O through 7. The Extended Packet Sequence Numbering
Facility may be provided a the DTE/DXE interface. If the
Extended [Packet Sequence Numbering Facility is selected, the
sequence humbering of DATA packets is performed modulo 128
and the pgcket sequence numbers cycle through the entire range
from O through 127. The Super Extended Packet Sequence
ing Facility may be provided at the DTE/DXE interface.
per Extended Packet Segquence Numbering Facility’is
selected, the sequence numbering of DATA packets is performed
modulo 3P 768 and the packet sequence numbers eycle through
the entire|range O through 32 767. The modulo, 8;-128, or 32
768, is the same for both directions of data transmission and is
common tp all logical channelsin a Packet Fayer entity.

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

The first PATA packet to be transmitted across the DTE/DXE
interface for a given direction of data transmission, when the
logical chpnnel has just efitered the FLOW CONTROL READY
state (d1),| has a P(S) egualto 0. Subsequent DATA packets are
numbered|consecutively.

See dso:
0 Optjonal User Fecility for Extended and Super Extended

each direction of data transmission has a lowerdeiv edge

equal to 0. The “upper window edge” is the P(S)
W packets authorized to cross the interface.

of the last of the

The P(S) of the first DATA packet not authorized to cross the

interface is the value of the lowerngiow edge plu

s W (modulo

8, or 128 when extended, or 32 768 when super extended).

For modulo 8 and modulo 128 operation, the standard default
window size W is 2 foeach direction of data transmission at the

D DX nterface or-imaiLHo 63 _ope a\

default window size W is 128 foeach direc
transmission at the DTE/DXE interface.

In addition, other (nonstandard) default windoy
available.

From the combination of the standard default
nonstandard defaults, if any, @ window size sha
each direction of data transmissiémor Virtual Calls
applies in common to alhlogical channels at thg
interface. For Permanent-Virtual Circuits, this chol
separately for each.logical channel. These selectio
to for a period oftime with the DXHEn addition, ne
the window siz€.on a per Virtual Call basisis allowed
Control Parameter Negotiation Facility has been sub;

See also:

0 “Optional User Facility for Nonstandard D
Sizes (13.10);

O Optional User Facility for Flow Contr

Negotiation (13.12).

7.1.3 Flow control principles

When the sequence number P(S) of the next DA
transmitted by a DTE or DXE is within the windg
DXE is authorized to transmit this DATA packet.
of the next DATA packet to be transmitted is
window, the DTE or DXE shall not transmit a
across the DTE/DXE interface.

When the sequence number P(S) of the DATA
by a DTE or DXE is next in sequence and is wit
the DTE or DXE will accept this DATA packet

, the standard
ion of data

v sizes may be

and the list of

| be selected for
this choice
DTE/DXE

ce is made

ns are agreed

potiation of

if the Flow

5cribed to.

fault Window

bl Parameter

TA packet to be
w, the DTE or
When the P(S)
outside of the
DATA packet

packet received
hin the window,
Receipt of a

DATA packet containing a P(S) that is out of seqlience (i.e., there

is a duplicate or a gap in the P(S) numberi
window, or not equal to O for the first DATA
entering the FLOW CONTROL READY state (d1
by the DTE or DXE as a procedure errdn al

g), outside the
packet after

) is considered
DTE/DCE

environment, a DCE will reset the logical channel with a cause

indicating “Local Procedure Error.” A DTE wi

| reset the

Packet Sequence Numbering (13.2).

7.1.2 Window description

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

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

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

22
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either case, the diagnostic will be “Invalid P(S).”

Originated.” In

As an alternative for when a received DATA packet contains a
P(S) that is out of sequence but inside the window, a DTE may

use procedures (b) or (c) discussed in 11.3.

A number (modulo 8, or 128 when extended, or 32 768 when

super extended), referred to as a packet receive

sequence number

P(R), conveys across the DTE/DXE interface information from
the receiver for the transmission of DATA packets. When

transmitted across the DTE/DXE interface, a

valid P(R) (as
In this way,

O ISO/IEC 2000 — All rights reserved
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ASSUME WINDOW SIZE W=2
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A: LET ME SEND AS MANY SEQUENTIALLY NUMBERED DATA PACKETS AS I'M

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

DATA PACKETS A
= DATA PACKETS
FROM A TO B
EER PO [P0 |
= UPPER >
WINDOW
EDGE
— LOWER
WINDOW
EDGE

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

DATA PACKETS A
P(S)=4
P(S)=3
— UPPER
P(S)=2 WINDOW
EDGE
P(S)=1
: LOWER
P(S)=0 WINDOW
EDGE

DATA PACKET
FROMB TO A

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

DATA PACDETS A
e — UPPER
[P | winobow | [ Ps)=2 | | Pt |
EDGE >
WINDOW
EDGE

O ISO/IEC 2000 — All rights reserved

Figure 8 — Flow Control Schematic
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additional DATA packets may be authorized by the receiver to
cross the DTE/DXE interface.

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

The value of a received P(R) should be greater than or equal to
the last P(R) received by a DTE or DXE and less than or equd to

the P(S) of the next DATA packet to be transmitted by that DTE
or DXE. | S or-DXE wil-considerthe

using this procedure, the sending Packet Layer sets the D-bit of
the last DATA packet in an M-bit sequence to 1 if end-to-end
receipt confirmation by a higher layer entity is desired. On
receiving the last DATA packet of an M-bit sequence with the D-
bit set to 1, the Packet Layer shall not return the corresponding
P(R) until the data in this packet has been acknowledged by a
higher layer entity. (It is for further study whether the Packet
Layer need wait for acknowledgment by a higher layer entity of
the data in a DATA packet with its D-bit set to 1 when the packet
is not the last one in an M-bit sequence.) When this

receipt of this P(R) as a procedure error and will reset the logical
channel. A DCE will indicate the cause as “Local Procedure
Error.” A DTE will indicate the cause as “DTE Originated.” In
either case, the diagnostic will be “Invalid P(R).”

The P(R) returned in any of the above-mentioned packets is less
than or gqual to the P(S) (modulo 8, or 128 when extended, or
modulo 32 768 when super extended) of the next DATA packet
expected| It implies that the DTE or DXE transmitting the P(R)
has accepted at least all DATA packets up to and including the
packet ngmbered P(R) -1.
See also
g

RECEIVE READY packet (7.1.5);

RECEIVE NOT READY packet (7.1.6);
Reget procedures (clause 8);
Red
Opt

Opt
Pad

eipt of erroneous DATA packets (11.3);

onal User Facility for Packet Retransmission (13.4);

O o o o O

onal User Facility for Extended and Super Extended
ket Sequence Numbering (13.2).

7.14 D¢
When the
significan
packet (i
across th

ivery confirmation

D-hit is set to 0 in a DATA packet having P(S) = p, the
ce of the returned P(R) corresponding to that DATA
e, P(Rxp+1) is a local updating of the window
e Packet Layer interfate.a DTE/DCE environment,
the returned P(R) does not signify that a P(R) has been received
from the remote DTE. Furthermore, the achievable throughput is

not constrfained by the DTE-to-DTE round-trip delay across the
network(s).

When the
significan
packet (i
received
packet in

If the DTIE_isunwilling to use the D-bit procedure and receives a

D-bit is set tol.iiva DATA packet having P(S) = p, the

ce of the returned P(R) corresponding to that DATA
e., P(Rep.H1) is an indication that a P(R) has been
from the remote DTE for all data bits in the DATA
which the D-bit had originally been set to 1.

acknowledgment is received, the Packet Layerlshall return this
P(R) as soon as possible (e.g., without waiting for further DATA
packets) to avoid the possibility of deadlecks. |A DATA, RR,
RNR, or REJECT (if subscribed to))packet mjay be used to
convey the P(R) (see note 2 to Z1Bikewise, i a network
environment, the DCE is required to-send a P(R) to the DTE as

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

NOTES

1 When a P(R) for a DATA ‘packet with the D-bit set to 1 i
local updating of the window at the DTE/DCE interface willl be deferred
for subsequent DATA packets with the D-bit set to 0. Some fietworks may
also defer updating the window for previous DATA packefs (within the
window) with,the D-bit set to O until the corresponding [P(R) for the
packet with/the outstanding D-bit set to 1 is transmitted to the DTE.

outstanding,

2 In a DTE/DCE environment, P(R) values corresponding to the data
contained in DATA packets with the D-bit set to 1 need nof be the same
at the DTE/DCE interfaces at each end of a Virtual Call qr Permanent
Virttal Circuit.

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

See also:
O D-bit (6.3);
u
O

M-bit sequence (6.4);
Reset procedures (clause 8);
O Clearing procedures (5.5).

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

bth a DTE and
DATA packets
is indicated in

NOTE — The transmission of an RR packet with a pdrticular P(R)
valueis not to be taken as a demand for retransmission of DATA packets
which have already been transmitted.

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

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

To achieve a greater degree of reliability, DTEs may use the D-
bit procedure to signify receipt of data by a higher layer entity.
Such use requires prior agreement between the two DTEs. When
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See also:
0 RECEIVE READY packet format (12.4.1 and figure 20).

7.1.6 RECEIVE NOT READY (RNR) packets

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

NOTES

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

2 The RNR packet may be used to convey across the DTE/DXE
interface the P(R) value corresponding to a DATA packet which had the
e—case—that—additiona—DBATA—packets—ca

D-bit set tg

I SO/IEC 8208 : 2000(E)

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

In the absence of the Default Throughput Classes Assignment
Facility, the default throughput classes for both directions of data
transmission correspond to the user class of service (i.e., the
access-line transmission rate) of the DTE but do not exceed the

accepted.
See dso:

0 Reset procedures (clause 8).

7.2 Thrpughput characteristics and throughput classes

A throughput class for one direction of transmission is an
inherent dharacteristic of the Virtual Call or Permanent Virtual
Circuit relpted to the amount of resources available to this Virtua
Call or P¢grmanent Virtual Circuit. It is a measure of the steady
state throlighput that can be provided under optimal conditions
on a Virtdal Call or Permanent Virtual Circuit. However, due to
the statistical sharing of transmission and switching resources, it
is not guafanteed that the throughput class can be reached 100 %
of the timg.

The optima conditions to maximize the steady state throughput:
include thg following:

a) the|access line characteristics of the local and remote

franfe and packet headers, when the throughput class
corrgsponding to the user class of service“(i.e, accessline

throfighput class can never be reached.

b) the|window sizes at the {10€al and remote iategb do not
constrain the throughput;

c) theltraffic charactéristics of other logical channels at the
the

locdl and remote interfaces do not constrain

thrqughput;

d) the|receiving DTE is not flow controlling the DXE such

tha{ throughput class is not attainable;

maximum throughput class supporied by the DXEaddition,
negotiation of the throughput classes on a per Virtug Call basis
is allowed if one of the Throughput Class Négatiatipn facilities

has been subscribed to.

NOTE 2 — The sum of throughput classes of al Virtdal Calls and
Permanent Virtual Circuits supported a)a!/DTE/DXE intefface may be

greater than the access-line transmission rate.

See also:
0 D-bit (6.3 and 7.1.4);
O Proceduresdor flow control (clause 7);
O Optional User Facility for Default Throupghput Classes
Assignment (13.11);
O :Optional User Facilities for Throughput Class Negotiation

8" Proceduresfor reset

(13.13).

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

The reset procedure is used to reinitialize a [Virtual Call or
Permanent Virtual Circuit. When a Virtual Calllor 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:

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

O those that have not been transmitted but are
contained in an M-bit sequence fgr which some
DATA packets were transmitted ar¢ flushed from
the queue of DATA packets awaiting transmission,
and

0 those that have been received buf which do not
constitute an entire M-bit sequeng¢e are flushed
from the M-bit-sequence reassembly area (as an

e) the transmitting DTE sends only DATA packets that have akerative-these-packets-may-be-passed to a higher

the maximum User Data Field length; and

f) the D bitis not set to 1.

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

13.10) and/or the Flow Control Parameter Negotiation (see

13.12) facilities may be needed to achieve high values of steady
state throughput, especially for Virtual Calls or Permanent

Virtual Circuits having high transit delay.

O ISO/IEC 2000 — All rights reserved

b)

c)

d)

layer entity with an indication that they do not
constitute an entire M-bit sequence).

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

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

Any outstanding INTERRUPT remains

unconfirmed.

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

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

Figure 9 gives a schematic view of the reset procedure.

The reset procedure can apply only in the DATA TRANSFER

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

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

state (p4)] In any other state, the reset procedure is abandoned.
For example, when a clearing (Virtual Calls only) or restarting
procedure] is initiated, RESET REQUEST and RESET
INDICATJON packets are left unconfirmed. There are three
states within p4 that apply to the reset procedure. They are the
FLOW CONTROL READY (d1), DTE RESET REQUEST (d2),

DTE ‘N RESETS THE LOGICAL CHANNEL
BY SENDING A RESET REQUEST

DTE ‘A" ACKNOWLEDGES THE RESET
WITHA RESET CONFIRMATION

DTEINITIATED RESET

Seealso:
0 M-bit sequences (6.4 and figure 10);
O Flow control window (7.1.2);
O Timer parameters (table 26);
O Retransmission parameters (table27).

RESET RESET
REQUEST : : INDICATION
A P+ - - - - - - ' »| B
1 1
1 1
DTE ‘B’ ACKNOWLEDGES THH RESET
WITH A RESET CONFIRMATION
RESET RESET
CONFIRMATION : : CONFIRMATION
A |- : rglf B
1 1
1 1
NETWORK INITIATED RESET
RESET RESET
INDICATION : : INDICATION
A\ ' ' »- B
1 1

DTE ‘B’ ACKNOWLEDGES THH RESET
WITH A RESET CONFIRMATION

RESET
CONFIRMATION !

RESET
! CONFIRMATION

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

Figure 9 — Reset Schematic
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After processing the RESET INDICATION packet, the DTE
transmits a RESET CONFIRMATION packet across the
DTE/DXE interface.

8.1 Originating areset request

A DTE indicates a reset request at any time by transmitting
across the DTE/DXE interface a RESET REQUEST packet

specifying the logical channel and by starting the Reset Request See dso:
Response Timer (T22). The logical channel is then in the DTE .
RESET REQUEST state (d2). In this state, the DTE discards 0 RESET INDICATION packet format (12.5.1 and figure

DATA, INTERRUPT, INTERRUPT CONFIRMATION, 22);

RECEIVE READY, RECEIVE NOT READY, and REJECT . .
packets for the logical channel. Therefore, higher layer entities M Resatting cause (12.5.1);
must be alptetotopewittrthe various possibtesituations that ey
Ooccur.

Resetcotison(8-3);

Reset confirmation (8.4);
The failurg to receive a RESET CONFIRMATION packet before
the expirgiion of T22 after transmission of a RESET REQUEST
packet is ¢gonsidered an error. The reset procedure is retried up to
a maximum number of times R22. After this, for a Virtual Call ‘o
logical chfannel, the Packet Layer clears the call with a cause 83 Rese’[_ (:‘,O||IS|0n )
indicatind “DTE Originated” and the diagnostic “Timer Expired ~ Resét collision occurs when'.a’ DTE trensmits fa RESET

Or Retrafismission Count Surpassed For Reset Request.” For a REQUEST packet (as destribed in 8.1) and then| receives a
Permaneht Virtual Circuit logical channel, the ckat Layer RESET INDICATION packet (as described in 8.2) fpr the same

e appropriate entity; the logical channel then remains '0dica channel. In this.case, a DTE does not transmif nor expect
RESET REQUEST state (d2). to receive a RESETSCONFIRMATION packet and cdnsiders that
the resetting is compl eted.

Timers to consider when recelving ja RESET
INDICATION packet (table 28);

When the reSetting procedure is completed, the logicd channel is

0 RBSET REQUEST packet format (12.5.1 and figure 22); in the FLOW CONTROL READY state (d1).

0  Regset Request Response Timer (T22) (table 26); 8.4 «Reset confirmation

O Reset Request Retransmission Count (R22) (table 27); When a DTE is prepared to acknowledge a reset, fit transmits
_ across the DTE/DXE interface a RESET CONFIRMATION

0 Clgaring procedures (5.5); packet. At this time, the resetting procedure is|considered

0 Recelving areset indication (8.2); completed.

0 Reket collision (8.3): Having initiated a resetting procedure, the DTE cqnsiders the

resetting procedure completed when it receives| a RESET

confirmation (8.4). CONFIRMATION packet.

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

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

See also:

8.2 Recpiving areset indication

Upon recgiving a RESET INDICATION packet, the indicated
logica chpnnel isin the DXE RESET INDICGATION state (d3).
In this stge, a DTE considers subsequent receipt of any DATA,
INTERRUPT, INTERRUPT CONFIRMATION, RECEIVE
READY, RECEIVE NOT READY~)or REJECT packets as an
error. It discards any such packet and transmits a RESET
REQUEYT packet with a_¢ause indicating “DTE Originated” and

the diagniostic “Packet Type Invalid For State d3.” O RESET CONFIRMATION packet format (12.5.2 and

The REYET INDIGATION packet specifies the reason for the figure 23).

resetting| The reSetting cause code, as well as the diagnostic code
and an ipdicationthat a resetting procedure has taken place, is9 Effects of clear, reset, and restart priocedures

passed tg ahigher layer entity. on thetransfer of packets

TS ClausSe pertains 10 a NEWOoTK envirorTent.

NOTE —In a DTE/DTE environment, the RESET INDICATION packet

received by a DTE is the same as the RESET REQUEST packet
transmitted by the other DTE.

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

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

cause “Network Congestion” will beeceived from the DCE. If DCE transmits the corresponding indication on the remote
the network has a temporary inability to handle data traffic, then interface or be discarded by the network.
a RESET INDICATION packet with the cause “Network Out Of No DATA or INTERRUPT packets generated by a DTE (or the

Or?er kWI” behrecgllveg iror? tfr;.e DCE.' In thF')S case, V‘t’h\e;‘ tth? network) after the completion of a restart (Permanent Virtual
network can handle data lraflic again, a Fermanent Virtual ooy itg only) or reset procedure at the local interface will be

Circuit will be reset with the cause “Network Operational.” delivered to the remote DTE before the completion of the
corresponding reset procedure at the remote interface.
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When aDTE initiates aclear (Virtual Calls only), reset, or restart
procedure on its loca interface, al DATA and INTERRUPT
packets which were generated by the remote DTE (or the
network) before the corresponding indication is transmitted to the
remote DTE will either be delivered to the initiating DTE before
DCE confirmation of the initial clear (Virtual Calls only), reset,
or restart request, or be discarded by the network.

NOTE — The maximum number of DATA packets which may be
discarded is a function of network end-to-end delay and throughput
characterisf T T T ]
For Virtua
packets arg
DATA pacl
isnot large

1 ’

S 110
Calls and Permanent Virtual Circuits on which al
transferred with the D-bit set to 1, the maximum number of
cets which may be discarded in one direction of transmission
than the window size of the direction of transmission.

10 Effgctsof Layers1and 2 on the Packet Layer

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

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

c) for a RESET REQUEST packet received from the remote

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

TE should
irtual Circuit

in a DTE/DCE environment, each remote.DIIT'H will receive a

RESET INDICATION packet.
Seedlso:
O Clearing procedures (5.5);
0 Reset procedures (clause 8);
0 Restart procedures (clause 4).

11 Error handling

An error as defined at the Packet Layer can be dlassified as

An out-of-order condition on Layers 1 and/or 2 is defined as a follows:
condition|in which: . .
a) syntactical errors — receipt of a packe{ that does not
a) frgmes cannot be transmitted or cannotdmeived across conform to the format specifications of the Packet Layer;
th¢ DTE/DXE interface because dfrermal conditions examples of syntactical errors are:
capsed, for instance, by a line fault between the DTE and . _ ) .
DXE: or O receipt of any packet with an invalid Protocol
Identifier (modulo 32 768 operation only),
b) the¢ DTE has received or transmitted a Data Link Layer
DIEC command. O receipt of any packet with an invalid General Format
Identifier,
NOTE —{Short Layer 1 outages (e.g., momentary loss of carrier), are‘not
considered n out-of-order condition and the Data Link Layer and-Packet U receipt of any packet with an unassigned Logical
Layer are npt informed. Channel Identifier (this includes any|packets, other
- . - than Restart, Registration, and |DIAGNOSTIC
When the multilink pr_ocedure is used, an qut-of-order condition packets, that are received with a Lbgical Channel
is considered as having occurred when it-is*present at the same Identifier of 0)
time for g¢very single link procedure of(the DTE/DXE interface, '
when thel multilink resetting procedure_is performed, or upon loss O receipt of any packet with an invalig Packet Type
of multilink frame(s). Identifier, and
In terms pf the OSI connectiensmode Data Link Service, an out- O receipt of a DATA packet with data that exceeds the
of-order ¢ondition is considered to have occurred when the Data maximum User Data Field length pefmitted on that
Link conrjection is released: logical channel;
When sych an out=of-order condition is detected, the DTE b) logical errors — receipt of a packet that is not an
considergthose logical’ channels used for Virtual Calls to have acceptableriput to the current state of the |ogical channel
been cleafed an@>those used for Permanent Virtual Circuits to or whose value of P(R) or P(S) is invalifl; examples of
have been|reset: logical errors are:
In a DTE/DCEanviTonment, the DCE Wit transmit to the Temote T receipt of a CONFIRMATION packet (CLEAR,
end: RESET, RESTART, or REGISTRATION) when the
a) for each Permanent Virtual Circuit, a RESET corresponding REQUEST packet has not been sent
INDICATION packet with the cause “Out Of Order;” out,
and O receipt of a seand interrupt packet before an
b) for each existing Virtual Call, a CLEAR INDICATION INTERRUPT CONFIRMATION packet has been
packet with the cause “Out Of Order.” sent,
During the out-of-order condition, the DCE will: 0 receipt of any packet whose value of P(R) is not

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

cause “Out Of Order;”

28

greater than or equal to the last P(R) received or is
not less than or equal to the next value of P(S) to be
transmitted across the DTE/DXE interface, and
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O receipt of a DATA packet whose vaue of P(S) is 0 Diagnostic codes (tables 24 and 25);
outside the window or is inside the window but out
of sequence; and O Reset procedures (clause 8);
) transmission errors — errors resulting from the loss or [ Clearing procedures (5.5);
delay of packets; examples of transmission errors are: 0  Restart procedures (clause 4).
0 nonreceipt of an appropriate fnse packet (.9, & 112 Nonreceipt of window-rotation infor mation
RESTART CONFIRMATION) after transmission of . . . )
a RESTART REQUEST packet and before _The procedures described in this subclause_ may optlonally be
expiratier-ottmerT20 implemented by a DTE to recover from necgipt of whdow-
v ' rotation information (i.e., noeceipt of a P(R). fo rotate the
0| nonreceipt of an appropriate manse packet (e.g., a window after transmission of DATA packets):|It is strongly
CALL CONNECTED) after transmission of a CALL recommended that a higher layer protoco/sbe used to effect such
REQUEST packet and before expiration of timer recovery rather than these procedures:
T21, . . L : . .
Nonreceipt of wihdow-rotation information, from the viewpoint
0] nonreceipt of an appropriate manse packet (e.g., a of the DTE transmitting the DATA packets, can occur because of
RESET CONFIRMATION) after transmission of a situations such as:
ErEeSrE'I-'FZE EQUEST packet and before expiration of a) loss of transmitted\DATA packets, up| to an entire
' window's worth. of DATA packets (in the gvent that such
O nonreceipt of an appropriate psnse packet (e.g., a a loss occurs.sthe transmitting DTE will not receive
CLEAR CONFIRMATION) after transmission of a packets thatrotate the window);
E;EﬁEZEEQUEST packet and before expiration of b) loss ofd packet containing a P(R) that rotptes the window
' (packets used for conveying a P(R) are| the RR, RNR,
0| nonreceipt of an appropriate msnse packet (e.g., DATA, and REJECT (if subscribed to) packets);
an I.NT.ERRUPT CONFIRMATION)  after c)x.Mess than a full window's worth of DATA packets with the
tran_sm_lssmn .Of an INTERRUPT packet and before D-bit set to 0 was transmitted (the DXE| under normal
expiration of imer T26, and circumstances, is only required to effect window rotation
0 non'eceipt Of an appropriate m‘]se packet (e_g.' a to meet the throughput class and to ackn OWledge DATA
REGISTRATION ~ CONFIRMATION)  after packets with the D-bit set to 1); and
transmission of a REGISTRATION REQUEST d) the DXE is effecting flow control by allowirfg the window
packet and before expiration of timer T28. to close (i.e., without sending an RNR| packet) when
The aboje list of examples is not meant to .cdver all error receiving DATA packets with the D-bit set to O because
conditionp. Tables 31 through 36 summarize the'actions a DTE of a temporary lack of resources or other rpasons.
follows upon de_tection of a syntactical or logical error. Tat_;les 26 Failure to receive widow-rotation information, deending on the
and 27 symmarize the actions a DTE follows upon detection of @ ye450n, can lead to a condition in which the trarjsmitting DTE is
transmisgion error. “flow-control inhibited” at the Packet Layer. If the window has
11.1 The DIAGNOSTIC packet closed, then the transmitting DTE may not transmit any more
. y . DATA packets because of the flow-control mechanisms defined
The DIAG NOSTIC packet is appllcgble in both DTE/DCE and in 7.1. The DTE remains flow-control inhibjted until its
DTE/DTH enywonments Howévg in the former, only a DCE transmission window is rotated and it is not |explicitly flow
may trasmt. a DIAGNOST.IC packet. In a DTEDTE controlled by an RNR packet. Of particular concern are items (a)
environmgnt, aPTE may trgnsmit a DIAGNOSTIC packet only if and (b) above, since the DTE can remain flow-¢ontrol inhibited
it can suppressiits gepexafion when connected to a network. indefinitely. This condition is referred to as| “flow-control
The DIAGNOSTIC packet is used to indicate error conditions lockout.”
under cirfumstances where the usual methods of indication (i.e., See also:
reset, clear, and restart with cause and diagnostic) are '
inapprophate—{see—tables3tand-32—Fhe DIAGNOSHEpacket—H—Windew-deserptien{71+2):

supplies information on error situations which are considered
unrecoverable at the Packet Layer. Upoaceipt of a
DIAGNOSTIC packet, the Packet Layer passes an indication of
its receipt and the associated error information to a higher layer
entity.

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

See also:

O DIAGNOSTIC packet format (12.7 and figure 26);

O ISO/IEC 2000 — All rights reserved

O Flow control principles (7.1.3).

11.2.1 Optional proceduresat the transmitting DTE

To effect recovery from noaceipt

of whndow-rotation

information, a DTE may start a Window Rotation Timer (T25)

when a DATA packet is transmitted across
interface. When a P(R) is received that rotates
timer is restarted if there are any previously-tra
packets still in the window or if additional DAT
then transmitted; otherwise, the timer is cancele

the DTE/DXE
tmelowi, the
nsmitted DATA
A packets are
d. If a P(R) that
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rotates the window is not received before expiration of T25, then
the transmitting DTE should:

a) resetthelogica channel; or

11.3 Receipt of erroneous DATA packets

The normal operation of data transfer requires that DATA
packets be received in sequence, be no larger than the maximum-

allowed packet size for the current data transfer operation, and

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

the DTE should reset the logical channel.
NOTES

contain an integral number of octets in the User Data Field.
Receipt of a DATA packet with aonconsecutive P(S) value
(i.e., P(S)# last P(S) + 1, modulo 8, or modulo 128 when
extended, or modulo 32 768 when super extended), with a User
Data Field length greater than the allowed maximum, or with a

1 [Thisretransmission of DATA packets has nothing to do with
thg Packet Retransmission Optional User Facility or the use of
RHJECT packets.

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

a)

When resgtting the logical channel as in (a) or (b) above, the
DTE indi¢ates the cause as “DTE Originated” with the diagnostic
“Timer Expired Or Retransmission Count Surpassed For DATA

Packet Tfansmission.” b)

NOTE 3 1A DCE or DTE receiving DATA packetsis not obligated to
rotate the |window in such a timely fashion so as to prevent the
transmittingg DTE's T25 timer from expiring (for example, see items (c)
and (d) of 11.2). Therefore, the procedure outlined above should be used
with cautiof.

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

11.2.2 Optional proceduresat thereceiving DTE

To decrepse the probability of a lost windew-rotation indication
packet, the DTE may send a RR, RNR,*BDATA, or REJECT (if
subscribgd to) packet every T24 time.units (i.e., at the expiration
of the Window Status Transmission._Timer) while the logical
channel is in the FLOW CONTROL) READY state (d1). If T24
time unit$ have elapsed since\the last transmission of a window-
rotation ipdication packet, themeither an RR or an RNR packet is
sent. Thg packet that is,sent should reflect the current condition
of the DTJE that transmits_it. Thus, if the DTE is unable to accept
more DATA packets,{ then an RNR packet is transmitted;
otherwisg, an RR_packet is transmitted. These packets contain a
P(R) coresponding to the mosicently-received correct DATA
packet. This" P(R) then becomes the lower window edge at the
transmitting DTE.

<)

User Data Fietd ot octet atigned 15 considered a

Three alternatives are available to a DTE for. rec
errors described above. They are:

error.

bvering from the

ignore the erroneous DATA packet and reset the logical

channel with a cause indicating “DTE Q
one of the following diagnastics as approp|

O Invalid P(S),
0 Packet ToolLong, or
O Nonoctet*Aligned Data Field;

riginated” and
iate:

ignore /the” erroneous DATA packet aphd transmit a
REJECT packet with a P(R) equal to the R (S) expected in

the_ next in-sequence DATA packet.

This alternative may be used only if agreement has been
reached on the use of the Packet Retransmission Facility

with the interfacing DXE Furthermore, in 3
environment, packet retransmission by a DCH

DTE/DCE
as a result

of receiving a REJECT packet only caries local
significance. That is, a DCE will respond to the REJECT
packet by retransmitting the requested DATA packet

across the local interface (a DCE does not
REJECT packet to the remote DTE).

ignore the erroneous DATA packet and
DATA packets until the correct DATA pach
This procedure depends on the source D1
all DATA packets still in the window after
has expired up to a maximum of R25 i
(After this, the source DTE should res
channel with a cause indicating “DTE Orig
diagnostic “Timer Expired Or Retrans
Surpassed For DATA Packet Transmissio

In a DTE/DCE environment, the DCE wi
logical channel if it receives a duplicate DA
This alternative requires that both DTEs
this method for recovering from erro
packets.

transmit a

all subsequent
et is received.
E retransmitting
its timer T25
etransmissions.
et the logical
nated” and the
hission Count

n.”)
| reset the
TA packet.

have agreed to
neous DATA

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

algorithms for rotation of the window. This procedure merely

be reset.

attempts to ensure that once a decision is made to rotate the gge glso:

window, the transmission of that decision will be effected even if
the original packet is lost. o

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

I I

See also:

0 Window Status Transmission Timer (T24) (table 26).
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Reset procedures (clause 8);

Optional User Facility for Packet Retransmission (13.4);

Window Rotation Timer (T25) (11.2.1 and

table 26);

Data Packet Retransmission Count (R25) (11.2.1 and

table 27);
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O Flow control principles (7.1.3).

12 Packet formats
The information contained in this clause includes:

a) generd packet-format information (12.1);
b) formats of the call setup and call clearing packets (12.2);
c¢) formatsof the DATA and interrupt packets (12.3);

I SO/IEC 8208 : 2000(E)

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

d) fomats of the flow control packets (12.4);
e) fomats of the reset packets (12.5);

f)  fofmats of the restart packets (12.6);

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

the Logiga Channel Identifier Field, and the Packet Type
Identifier [Field. Depending on the particular packet type, other
fields may also be defined. Figure 10 shows the generalized
packet formnat.

The possible extension of packet formats by the addition of new
fieldsisfqr 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
praviously defined fields;

b) wauld 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
canp ignore the field without @dversely affecting the operation of
thg DTE/DXE interface (including charging); and

¢) would not contain any information pertaining to an optional user
faglity to which the DTE has not subscribed, unless the DTE
can ignore thefacility without adversely affecting the operation
of the DTE/BXE ‘interface (including charging).

Bits of ar] octet are numbered 8 to 1, where bit 1 is the low-order
bit and ig transmitted first. Octets of a packet are consecutively

Additional Fields Depending
on Packet Type

(Modulo 8 and modulo 128)

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

Additional Fields Depending
on Packet Type

(Modulo 32 768)

Figure 10 — General Packet Format

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

12.1.1 Protocol Identifier field

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

NOTE O ITU-T Rec. X.263 | ISO/IEC TR 9577 defirjes an Initial
Protocol Identifier (IPl) which overlays the first octet of each X.25
packet. For modulo 8 and modulo 128 operation, the IPl ovelays the first

numbere starting 1morm L ana are transmitted i tnis ordaer.

For interoperability across all DTE/DXE interfaces, it is required
that any additional field appended after the first three octets, or
first four octets for modulo 32 768 operation, contain an integral

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

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

packet type, should be invoked at the Packet Layer.

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

O ISO/IEC 2000 — All rights reserved

octet of each packet in which bit positions 8, 7, 6, and 5 contain the
General Format Identifier and bit positions 4, 3, 2, and 1 contain a
portion of the Logical Channel Identifier if present, or zeros. For modulo
32 768 operation, the IPI overlays the first octet of each packet, which is
the Protocol Identifier.

12.1.2 General Format Identifier field

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

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

Bit 7 of the General Format Identifier is used for the delivery
confirmatijon procedure in DATA packets and call setup packets.
Itisset to[0in al other packets.

Table 3 O General Format Identifier

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

NOTES

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

eRvisroRed-that-the era--ermat-telentifier codes could
be used to identify alternative packet formats, provided thaf the Protocol
Identifier Field isthefirst octet of any such alternate packet format.

See also:

O Optional User Facility for Extended and Supgr Extended
Packet Sequence Numbering Fagility (13.2).

BITS:
8 7 6 5
Sequence numbering scheme Call Setup and DATA pacKets'(Note 1) X X 0 1
modulo 8 Call Clearing packets (Note 1) X 0 0 1
Flow Control, Intertupt, REJECT, Reset, Restart, | 0 0 0 1
Registration and BIAGNOSTIC packets
Sequence numbering scheme Call Setup and DATA packets (Note 1) X X 0

modulo 128

Call Clearing packets (Note 1)

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

Sequence numbering scheme

Call Setup and DATA packets (Note 1) X X 1 1

modulo 32 768

Call Clearing packets (Note 1) X 0 1 1

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

Reserved format, (Note 2)

* Undefined.
NOTES

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

24 When the General Format Identifier Field is contained in the first octet of a packet, this value is reserveqg
applications. When the first octet of a packet is the Protocol Identifier Field, then this value is reserved for Geng

or other
ral Format

ldentifier extension
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12.1.3 Logical Channel Identifier field
The Logical Channel Identifier Field® appearsin every packet.

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

gars in every packet i |n bit postlons4 3,2, and 1 of the
second ocjet and in all bit positions 8 through 1 of the third octet.
The field Js binary-coded using bit positions 4 through 1 of the
second oqtet followed by bit positions 8 through 1 of the third
octet. Bit I of the third octet is the low-order bit.

For each |ogical channel, this number has local significancein a
DTE/DCH environment.

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

12.1.4 Ppcket Type Identifier field

Each paclet shall be identified according to table 4. For modulo
8 and mpdulo 128 operation, the Packet Type Identifier is
contained|in the third octet of each packet. For modulo 32 768
operation,| the Packet Type Identifier is contained in the fourth
octet of edch packet.

12.2 C4dll setup and call clearing packets

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

a) CALL REQUEST and INCOMING CALL (12.2.3);
b) CALL ACCEPTED and CALL CONNECTED (12.2:4);

¢) CUEAR REQUEST and CLEAR INDICATION (12.2.5);
angl

d) CUEAR CONFIRMATION (12.2.6).

Each of fhese packets includes an_Address Block which is
described jn 12.2.1.

The packet and Facility Field length restrictions are described in
12.2.2.

See also:

O Procedures_for/setting up and clearing Virtua Cals
(clpuse 5);

12.2.1 Agdress block description

I SO/IEC 8208 : 2000(E)

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

A-bit is set to 1 contains, in addltlon to the address
to specify the Type Of Address (TOA) and the'Num
Identification (NPI). This format is knawn-as t
address format” (see 13.29 for the TOAINPI add
optional user facility).

NOTE 1 —An alternative address is oné that does not cq
formats specified in Recommendations X.121 and X.301.

The A-bit = 0 Address Blockformat is supported
and DTEs. The A-pit.= 1 Address Block fd
supported by some networks and by some DTEs

If the DTE has)not subscribed to the TO4
Subscription-Facility, the DTE and DXE shall on
= 0 Address’ Block format when transmitting
clearing packets across the DTE/DXE interfdoeth
if the.calling DTE address is too long for the A bit 3
Blaockformat, the DCE will include no calling DTH
the-call setup or clearing packet.

If the DTE has subscribed to the TOA/NPI Addrg

gt where the

tsdlf, fields
pering Plan

he “TOA/NPI
ess subscription

nform to the

by all networks
rmat may be

ANPI1 Address
y use the A bit
call setup or
s situation,
0 Address
address in

ss Subscription

Facility, the DTE and DXE shall only use the A bit = 1 Address

Block format when transmitting call setup and ¢

learing packets

across the DTE/DXE interfacéhen the address format used by
one DTE in a call setup or clearing packet is not the same as the
address format used by the remote DTE, the networK supporting
the A bit = 1 Address Block format converts from ¢ne address
format to the other.

NOTE 2 —The use of the A bit also controls the format of addressesin
facilities (see 13.25.2.2 and 13.25.2.3).

12.2.1.1 Format of the Address Block when the A{bit =0

Figure 11 illustrates the format of the Address Blpck when the A-

bit is set to 0.

Bits
8 7 6 5 4 3 2 1

Calling DTE Address Length Called DTE Addregs Length

Called DTE Address (see Note)

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

3 The Logical Channel Identifier Field can alternatively be viewed as
consisting of two subfields: a Logical Channel Group Number Field and
a Logical Channel Number Field. The Logical Channel Group Number
Field isin bit positions 4, 3, 2, and 1 of the octet containing the General
Format Identifier. The Logical Channel Number Field is in al bit
positions of the following octet. Both subfields are binary-coded, where
bit 1 is the low-order bit. This aternative terminology is not used within
this International Standard.
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Calling DTE Address (see Note)

0 0 0 0

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

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

PACKET TYPE BITS:
(Note 1)
FROM DTE TO DXE FROM DXE TO DTE 8 7 6 5 4 3 2 1
Call Setup and Call Clearing
CALL REQUEST INCOMING CALL 0 00 0 1 0 1 1
CALL ACCEPTED CALL CONNECTED 0 00 0 1 1\ 1
CLHAR REQUEST CLEAR INDICATION 0 00 1 oCO' 1 1
CLHAR CONFIRMATION CLEAR CONFIRMATION 0 0 0 100”1 1 1
Data and Interrupt
DATA DATA X X X
INTERRUPT INTERRUPT 00 0 0
INTERRUPT CONFIRMATION INTERRUPT CONFIRMATION 0 0 0 0 1
Flow control and reset
REQEIVE READY RECEIVE READY
mpdulo 8 modulo 8 X X X 0 0
mpdulo 1282 modulo 1282 0 0 0 O 0
mpdulo 32 768 modulo 32 768° 0 0 0 O 0
REQEIVE NOT READY RECEIVE NOT'READY
mpdulo 8 modul o8 X X X 0 O 0
mpdulo 1282 modulo 1282 0 0 O 0 0
mpdulo 32 768° modulo 32 768° 0 000 0 1 p 1
REJECT?® REJECT*
mpdulo 8 modulo 8 X X X 0 1 0 p 1
mpdulo 1282 modulo 1282 0 000 1 0 p 1
mpdulo 32 768 modulo 32 768 0 00 01 0 p 1
RESET REQUEST RESET INDICATION 0 00 1 1 01} 1
RESET CONFIRMATION RESET CONFIRMATION 0 00 1 1 1 1 1
Restart
RESTARTREQUEST RESTART INDICATION 11 1 1 1 0
RESTART CONFIRMATION RESTART CONFIRMATION 1 1 1 1 1 1
Diagnostic
DIAGNOSTIC® DIAGNOSTIC® 11 1 1 0 0 0 1
Registration’

REGISTRATION REQUEST
REGISTRATION CONFIRMATION?®

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

5A
conn|
6 In
envir
conn|
7 Re

8 A
REG
REG
inclu
9 A
to trg
optio|
10 M

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 (see 13.2).

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

4 A DCE will never transmit a REJECT packet and, therefore, a DTE need not be able to process a received REJECT packet in
environment. On the other hand, a DTE must be able to process a received REJECT packet in a
USet it o Doa . Do PP PP ,,_v,, dea . PP - PP Aiara-e etaioy -

DTE may transmit a DIAGNOSTIC packet only in a DTE/DTE environment and only if it can be set to suppress.its
pcted to a network.

a DTE/DCE environment, a DTE may receive a DIAGNOSTIC packet from a DCE if implemented by the network|
bnment, a DTE may receive a DIAGNOSTIC packet from a DTE only if the transmitting DTE can be set to-suppress it
pcted to a network.

gistration packets are used only if the optional On-line Facility Registration Facility has been subscribedto (see 13.1).

DCE will never transmit a REGISTRATION REQUEST packet and, therefore, a DTE need_not be able to pr
STRATION REQUEST packet in a DTE/DCE environment. On the other hand, a DTE“must be able to prd

es the DTE responding to registration-procedure initiation.

DTE must not transmit a REGISTRATION CONFIRMATION packet in a DTE/DCE enyironment. On the other hand, a D
nsmit a REGISTRATION CONFIRMATION packet in response to a REGISTRATION ' REQUEST packet only if the agre|
hal On-line Facility Registration Facility includes the DTE responding to registration-procedure initiation.

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

DTE/DTE environment orlnifethietalgr

generat
InabD

generg

pcess a
Cess a

STRATION REQUEST packet in a DTE/DTE environment only if the agreement to use the"optional On-line Facility Registratior

ITE mus|
Pment t

missi

» DTE/DCE

on when

TE/DTE
tion when

received
received
Facility

be able
use the

12.2.1.1.1

These fiel
indicators|
7, 6, and

in semi-o(
DTE Add
is binary-
indicator.

12.2.1.1.2

The octet:
Cdled D1
Address H

Each digit
decimal v

Calling and Called DTE addresslength fields

ds are each four bits long and consist of field length
for the Calling and Called DTE Address fields. Bits 8,
b indicate the length of the Calling DTE Address Field
tets. Bits 4, 3, 2, and 1 indicate the length of the Calfed
ess Field in semi-octets. Each address-length indicator
coded, where bit 5 or 1 is the low-order\bit” of the

Calling and Called DTE addressfiglds

5 following the Address Length\Eields consist of the
E Address Field when present,.then the Calling DTE
eld when present.

of an address is coded-in a semi-octet in binary-coded
ith bit 5 or 1 being-the low order bit of the digit.

Starting from the high-Grder digit, an address is coded in

consecuti
higher-org

When pre
semi-octet

e octets, with\two digits per octet. In each octet, the
er digit is:Caded in bits 8, 7, 6, and 5.

sent,the"Calling DTE Address Field starts on the first
following the end of the Called DTE Address Field,

when pregent (‘nnmnll mntly when the number of rIirJif': aof the

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

When the

2 When the Called DTE Address Length Field of the
packet is set to zero, and the Alternative Address U
Facility is subscribed to (see 13.28.2), the called DTE
by an alternative address carried in the Called Address

Extens

CALL REQUEST
sage Subscription
must be identified

ion Facility

(see 13.28.3). In this case, it is still valid to carry a calling DTE address

in the CALL REQUEST packet.

total number of digitsin the Called DTE Address Field

plus Calling DTE Address Field is odd, the combined fields shall
be rounded up to an integral number of octets by inserting zeros
in bits 4, 3, 2, and 1 of the last octet of the combined fields.

NOTES

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

well as the coding of those facilities, are for further study by ITU-T.
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12.2.1.2 Format of the Address Block when the A{bit = 1
Figure 12 illustrates the format of the Address Block yvhen the A-
bitissetto 1.
Bits
8 7 6 5 4 3 2 1
Called DTE Address Length
Calling DTE Address Length
: Called DTE Address (see Note) |
| |
| I
| |
' I
I
: Calling DTE Address (see Note) :
I
| 0 0 0 0

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

octets present in the Calling DTE Address Field is even.

Figure 12 — Format of the Address Block

when the A-bit=1
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12.2.1.2.1 Calling and Called DTE address length fields

These fields are each one octet long and consist of field length Address Field and are binary coded.

indicators for the Calling and Called DTE Address fields. The NOTE 1 — A DTE Address Fied containing Type Of
first Address Field Length octet indicates the length of the Called Numbering Plan Identification subfields but no Address Digi
DTE Address Field in semi-octets. The second Address Field invalid.

Length octet indicates the length of the Calling DTE Address

Field in semi-octets. Each address-length indicator is binary-
coded, where 1 is the low-order bit of the indicator.

NOTE — Although no _maximum value for these address-length the Type Of Address subfield and is given in th

Identification subfield is dependent upon the va

indicators ip specified, the maximum packet length for the call setup and of table 5.
clearing pagkets must not be exceeded (see 12.2.2).

12.2.1.2.2

These fig
when pre

Each DTE Address Field, when present, has three subfields in the

following
Plan Ide

When the Type Of Address subfield indicates

ds respectively consist of the Called DTE Address Field coding of the address in accordance-with table 6

sent and the Calling DTE Address Field when present. When the Type Of Address sulifield indicates ¢

order: Type Of Address (TOA) subfield, Numbering than an alternative address, the Semi-octets of

ntification (NPI) subfield and the Address Digits the low order bit of the digit” Starting from the h

subfield. The first two subfields are at the beginning of each

Address and
tssubfield is

The coding of the Type Of Address subfield is given in the left
hand side of table 5. The coding of the Numbering Plan

lue specified in
right hand side

an alternative

Calling and Called DTE addressfields address, the Numbering Plan Identification-subfi¢ld identifies the

n address other
he DTE Address

are digits, coded in binary{coded decimal with bit 5 or 1 being

gh order digit,

Taple5 — Coding of the Type Of Address (TOA) subfield, coding of the Numbering Plan Identification (NPI) subfield,
and allowed combinations of TOA and/NP¥subfields
Type Of Address (TOA) subfield Numbering Plan Identification (NPI) subfield
Bits: Bits:
Address 8 7 6 5 Numbering Plan 8 7 5 5
(note 3) or (note 3) or
4 3 1
Netwjork-dependent number or unknown | 0 0., 0% 0 | Network-dependent number or unknown 0 O D O
Interpational number 0 _~0+~ 0 1 | Recommendation E.164 (digital - note 2) 0 0 D 1
Recommendation E.164 (analog-note2) | 0 O ] O
Recommendation X.121 0 O 1 1
Recommendation F.69 (telex) 0 1 D O
Natignal number 0 O 0 1 | RecommendationE.164 (digita - note 2) 0O oO° D 1
Recommendation E.164 (analog-note2) | 0 O ] O
Recommendation X.121 0 O 1 1
Recommendation F.69 (telex) 0 1 D O
Netwjork specific ynumber (for use in| 0 0 1 1 | Private numbering plan (for privateuse | 0 1 D) 1
privae networks) only)
Complementary address without man | 0 1 0 O | Network-dependent number or unknown 0O O D O

when

addrgss(note 1)

Alternative address 0 1 o0 1 Seetable 6
NOTES

1 See Appendix IV of Recommendation X.25 for definition of complementary address

2 Recommendation E.164 (digital) is used when a digital interface on the destination network (ISDN or integrated ISDN/PSTN) is requested and
as a default when it is not required to differentiate the service type or when the service type is unknown. Recommendation E.164 (analog) is used

an analog interface on the destination network (ISDN or integrated ISDN/PSTN) is requested.

3 Other values of the TOA subfield and the NPI subfield are reserved. Vaue 1111 is reserved for extension.

36
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Table 6 — Coding of the Numbering Plan Identification subfield
when the Type Of Address subfield specifies alternative address

Bits: Alternative address coding
4 3 2 1
0 0 O O | Character string coded in accordance with Recommendation T.50 | ISO/IEC 646
0 0 O 1| OSlNSAP addresscodedinaccordancewith Recommendation X.213 | 1SO/IEC 8348
0 O 1 O | MediumAccessControl (MAC) address coded in accordance with ISO/IEC 10039
0 0 1 1| Internetaddresscoded in accordance with RFC 1166
other values Reserved

the Address Digits are coded in consecutive semi-octets. In each
octet, the higher digit is coded in bits 8, 7, 6, and 5.

When pregent, the Calling DTE Address Field starts on the first
semi-octef following the end of the Called DTE Address Field,
when pregent. Consequently, when the number of semi-octets of
the Callel DTE Address Field is odd, the beginning of the
Calling DTE Address Field, when present, is not octet aligned.

When thejtotal number of semi-octets in the Called DTE Address
Field plugCalling DTE Address Field is odd, the combined fields
shall be rgunded up to an integral number of octets by inserting
zerosin bits 4, 3, 2, and 1 of the last octet of the combined fields.

NOTE 2 {—When the Called DTE Address Length Field of the CALL
REQUEST]| packet is set to zero, and the Alternative Address Usage
Subscription Facility is subscribed to (see 13.28.2), the called DTE must
be identifigd by an aternative address carried in the Called Address
Extension Facility (see 13.28.3). In this case, it is still valid to carty)a
calling DT address in the CALL REQUEST packet.

12.2.2 Packet and Facility Field length restrictions

The maxJmum length of call setup and call clearing packets is
259 octets (260 octets for modulo 32 768, operation). Except
when a maximum is given for a specified*field, each field may
vary in sige up to a value so as to make the packet 259 octets in

length (260 octets for modulo 32 768 operation).

If any of the field-specific maxima.is exceeded or if the maximum
packet lgngth is exceeded,-ihe call is cleared as specified in

table 33.

NOTE —Although a CALL REQUEST or a CLEAR REQUEST packet
does not exceed 259 ‘ectets (260 octets for modulo 32 768 operation)
when transpnitted across the local DTE/DCE interface, it still may not be
compatiblelin size With all interfaces in route to the remote DTE. Thisis
especially tfue’if, for @(ample famlltles are added to the packet or if the

packet. In such cases, the cal is cI eared by the network

12.2.3 CALL REQUEST and INCOMING CALL packets

Figure 13 illustrates the format of CALL REQUEST and

INCOMING CALL packets.
In a DTE/DCE environment, the CALL REQUEST packet and

INCOMING CALL packet are two different “physical” packets

because of the intervening network. However, in a DTE/DTE
environment, the INCOMING CALL packet received by a DTE is
the same as the CALL REQUEST packet sent by the other DTE.
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12.2.3.1 Basic format

For modulo 8 and 128 operation;-the first three octefs consist of
the Genera Format Identifiérthe Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12 1.2 through
12.1.4.

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

12.2:3:0:1 General Format | dentifier

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

Bit 7 of the General Format Identifier 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 endito-end data
acknowledgment during the data-transfer phase).

12.2.3.1.2 AddressBlock
The Address Block isdescribed in 12.2.1.

The use of the Address Length Fields in the Addregs Block, in
CALL REQUEST packetsis mandatory, even if they @re set to 0.

The caled DTE address in the CALL REQUEST packet shall
either conform to the format specified in Recommendations
X.121 and X.301 or may be an dternative address cqded per the
authority specified in table 6. In a network environment, the
called DTE address of the INCOMING CAL{L ckat will

conform only to the format specified in Recommiendations X.121

and X.301.

12.2.3.1.3 Facility Length field

The octet following the Address Block indicates the |ength of the
is binary-

Y
coded, where bit 1 isthe low-order bit of the indicator.

This use of the Fecility Length Field in CALL REQUEST
packets is mandatory, even if it is set to zero.
12.2.3.1.4 Facility field

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

12.2.3.2 Extended format

| Address Block (see 12.2.1) | The extended format may be used only in canjunctipn with the
! ! Fast Select Facility. The extended format is'identical to the basic
format except that the Call User Data‘Figld has @ maximum
length of 128 octets.

Facility Length

| Facilities | See adlso:
i | 0 Fast Select (13.16).
| Call User Data | i
X | 12.2.4 CALL ACCEPTED and CALL CONNECTED
(Modulo 8 and modulo 128) packets
Figure 14 illustratesithe format of CALL ACCEPTEDQ and CALL
NOTE — Coded XX01 (modulo 8) or XX10 (modulo 128). CONNECTED packets. In a DTE/DCE environmen, the CALL
ACCEPTED\ packet and CALL CONNECTED paclet are two
Bits different “physical” packets because of the interyening network.

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

Protocol Identifier

1 0 0 1 1 0 0 0 0 12.2.4.1 Basicformat
- For modulo 8 and 128 operation, the first three octets consist of
General Format | dentifier the General Format Identifier, the Logical Channel Idgntifier, and
2 X X 1 1 the Packet Type Identifier Fields, as described in 12 /1.2 through
12.1.4.
3 Logica Channel Identifier . . .
For modulo 32 768 operation, the first four octets cqnsist of the
Packet Type Identifier Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifieq Fields, as
4 0 0 0 0 1AV 1 1 described in 12.1.1 through 12.1.4.
: Address Block (see12.2.1) | 12.2.4.1.1 General Format |dentifier
' ' Bit 8 of the General Format Identifier is set to 0 or 1 gccording to
Facility L ength the Address Block format used as described in 12.2.1.
| - | Bit 7 of the General Format Identifier is set to 0 or ] depending
| Facilities | on whether the mechanism described in 6.3 is|used (this
i ! mechanism is used to express the possible use of endfto-end data
| Call User Data ! acknowledgment during the data-transfer phase).
L |

12.2.4.1.2 AddressBlock
The Address Block isdescribed in 12.2.1.

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

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

(Medulo 32 768)

Figure 13 — CALL REQUEST and INCOMING CALL
Packet Format

The Facility Field contains an integra number of octets. The
actual maximum length of this field depends on the facilities that
are supported at the DTE/DXE interface. However, this
maximum cannot exceed 255 octets and is aso limited by the When an alternative address was used in the CALL REQUEST
globa maximum length of the packet (see 12.2.2). packet to establish the call, or in the CLEAR REQUEST packet

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

General Format Identifier

I SO/IEC 8208 : 2000(E)

12.2.4.1.3 Facility Length field

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

! (See Note)
The use of the Facility Length Field in CALL ACCEPTED
5 Logical Channel Identifier packets is mandatory, even if it is set to zero.
- o 12.2.4.1.4 Facility field
Packet Type |dentifier The Facility Field is present only when the DTE or DXE is using
3 0 0 0 0 1 1 1 1

) Address Block (see 12.2.1)

Facility Length

Facilities

Call User Data*

(Modulo 8 and modulo 128)

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

12.2.4.2).
NOTE — Coded XX01 (modulo 8) or XX 10 (modulo 128).

Bits
Octets 8 7 6 5 4 3 2 1

an optional user facility requiring some indicatiop.in the CALL

ACCEPTED packet or CALL CONNECTED packet:

The Facility Field contains an integral number of |octets. The
actual maximum length of this field depends on the facilities that
are supported at the DTE/DXE rinterface. Hoyvever, this
maximum cannot exceed 255 octetsyand is also lirpited by he
global maximum length of the packet (see 12.2.2).

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

12.2.4.2 Extendedformat

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

Follewing the Facility Field, the Called User Data Fleld may be
present and has a maximum length of 128 octets. Thifs field shall
contain an integral number of octets, asindicated in 12.1.

When a Virtua Call is being established between fwo packet-

Protocol Identifier mode DTEs, networks do not act on any part of the Called User
1 0 0 1 1 0 0 0 0 DataField.
. Seedlso:
General Format I dentifier
2 x X 1 1 O Fast Select (13.16).
. . 12.2.5 CLEAR REQUEST and CLEAR INDICAT|ON
3 Logica Channel Identifier packets
Packet Type Idéntifier Figure 15 illustrates the format of CLEAR REQUEST and
CLEAR INDICATION packets.
4 0 0 0 0 1 1 1 1
. | In a DTE/DCE environment, the CLEAR REQUEST |packet and
, Address-Bjock (see 12.2.1) | CLEAR INDICATION packet are two differgnt “physical”
' : packets because of the intervening network.|However, in a
Facility Length DTE/DTE environment, the CLEAR INDICATION packet
received by a DTE is the same as the CLEAR REQUEST packet
I _ | sent by the other DTE.
. Facilities |
: ! 12.25.1 Basicformat
! Call User Data* [ For modulo 8 and 128 operation, the first three octets consist of
L | the Genera Format Identifier, the Logical Channel Identifier, and
(Modulo 32 768) the Packet Type Identifier Fields, as described in 12.1.2 through
12.1.4.
*This field may be present only in the extended format (see ) ) ]
12.2.4.2). For modulo 32 768 operation, the first four octets consist of the

Protocol Identifier, General Format Identifier, the Logica
Channel Identifier, and the Packet Type |dentifier Fields, as
described in 12.1.1 through 12.1.4.

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

Figure 14 — CALL ACCEPTED and CALL CONNECTED
Packet Format
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Octets 8 7 6 5 4 3 2 1

The coding of the Clearing Cause Field in a CLEAR
INDICATION packet is given in table 7 (clearing causes are
defined in Recommendation X.96h a DTE/DCE environment,

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

a CLEAR INDICATION packet.

In a DTE/DTE environment, a DTE may either handle a clearing
cause other than “DTE Originated” as it does in a DTE/DCE
environment (i.e., process the packet normally) or treat it as an

error. In the latter case, the Packet Layer tfran$mits a CLEAR
REQUEST packet with a cause indicating~PIE Originated”
and the diagnostic “Improper Cause Code(From PTE.”

12.25.1.2 Diagnostic Codefield

The octet following the Clearing Calse-Field is thg Diagnostic
Code Field and contains additional ‘iffformation on the reason for
the clearing of the call. The cading of the Diagnostic|Code Field
is dependent on the clearing cadse as given in table 24.

In a CLEAR REQUEST packet, the Diagnostic Cqde Field is
required, even if it indicates no additiona information.

In a CLEAR INDICATION packet, if the Clearing Cause Field
indicates “DIE Originated,” the Diagnostic Code| Field has been
passed unchanged from the remote DTE as a rgsult of its having
initiated a‘clearing procedur, in a DTE/DCE enjjronment, a
restarting procedure. In a CLEAR INDICATION packet, if the
Clearing Cause Field does not indicate “DTE Originated,” the
DPiagnostic Code Field is network generated.

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

12.2.5.2 Extended for mat

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

The description in 12.2.5.1 applies to the extended format and, in
addition, the fields defined in 12.2.5.2.1 thraugh 12.2.5.2.4

1 General Format Identifier
(See Note)
2 Logical Channel Identifier
Packet Type Identifier
0 0 0 1 0 0 1 1
Clearing Cause
5 Diagnostic Code
X Address Block (see 12.2.1) '
Facility Length
' Facilities X
X Call User Data '
(M¢dulo 8 and modulo 128)
*Used onll in the extended format (see 12.2.5.2).
NOTE — Coded X001 (modulo 8) or X010 (modulo 128).
Bits
Octets 7 6 5 4 3 2 1
1 Protocol Identifier
0 1 1 0 0 0 0
General Format Identifier
2 X 1 1
s Logical Channel Identifier
Packet Type Identifier
4 0 0 1 0 0 1 1
5 Clearing Cause
6 Diagnostic Code
\ Address Block (566112.2.1) :
FacilityyCength
' Facilities '
' Call User Data X
(M¢dulo32'768)
*Used onl-ir-the-extended-format{see122-52)-
Figure 15 — CLEAR REQUEST and CLEAR
INDICATION Packet Format
12.2.5.1.1 Clearing Cause field
The octet following the Packet Type Identifier is the Clearing

Cause Field and contains the reason for the clearing of the call.

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

40

follow the Diagnostic Code Field.

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

12.2.5.2.1 AddressBlock

The Address Block is described in 12.2.1.

12.2.5.2.2 Facility Length field

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

BITS:

CLEARING CAUSE 8 7 6 5 4 3 2 1 NOTES
DTE Originated 0O 0 0 0 0 0 0 O]1
DTE Originated 1 0 0 0 0 0 0 0]2
Number Busy X 0 0 0 0 0 O 134
Out of Order X 0 0 0 1 0 0 1134
Remote Procedure Error X 0 0 1 0 0O 0 1|34
Reverse Charging AcceptanceNot Subscribed | X 0 0 1 1 0 0 1] 34,5
Incompatible Destination X 0 1 0 0 0 0 134
Fast Select Acceptance Not Subscribed X 0 1 0 1 0 0 1]345
Ship Absent X 0 1 1 1 0 0 1] 346
Invalid Facility Request X 0 0 0 0 0 1 14934
Access Barred X 0 0 0 1 0 1(234
Local Procedure Error X 0 0 1 0 0,~/1]|34
Network Congestion X 0 0 0 0,10 134
Not Obtainable X 0 0 0 a1 0 1|34
ROA Out of Order X 0 0 10 1 0 1]345
Gateway-detected Procedure Error 1 1 6.0 0 0 0 13
Gateway Congestion 1 1. 0 0 0o 1 1|3
NOTES
1 Used when the Diagnostic Code Field is coded in accordance with table 25.
2 Used when the Diagnostic Code Field is not codedttn accordance with table 25.
3 These clearing causes apply only to a DTE/DEE-environment.
4 The bit indicated as “X” set to O indigat€s a clearing cause generated by a public data network and set to 1
indicates a clearing cause generated'hy a private network.
5 May be received only if the corresponding optional user facility is used.
6 Used in conjunction with maritime mobile service.

12.2.5.2.3 Facility field

The Facility Field is present enlyAwhen the DTE or DXE is using
an optiondl user facility requiring some indication in the CLEAR
REQUEST or CLEAR INDICATION packet. The Facility Field
contains integral number of octets. The actual maximum
length of this field'depends on the facilities that are supported at
the DTE/IDX Ednterface. However, this maximum cannot exceed
255 octet$ and, I's also limited by the global maximum length of

0 Coding of the Facility Field (clause 15).

12.25.24 Clear User Datafield

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

O ISO/IEC 2000 — All rights reserved

12.26 CLEAR CONFIRMATION packet

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

12.2.6.1 Basic format

For modulo 8 and 128 operation, this packet col
octets. These octets consist of the General Format |

as described in 12.1.2 through 12.1.4.

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

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

12.2.6.2 Extended format

The extended format is used for CLEAR CONFIRMATION
packets issued by a DCE only in conjunction with the Charging
Information Facility (see 13.22). The extended format is used for
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Octets 8 7 6 5 4 3 2 1

12.2.6.2.3 Facility field
The Facility Field contains an integra number of octets. The

rough 1 of

actual maximum length of this field depends on the facilities that
4 | General Format Identifier are supported a the DTE/DXE interface. However, this
(See Note) maximum cannot exceed 255 octets and is also limited by the
2 Logical Channel Identifier global maximum length of the packet (see 12.2.2).
Packet Type Identifier See also:
0 0 0 1 0 1 1 1
4. X \ 0 Coding of the Facility Field (clause 15).
I'A\UIUIICDD B:Ub:’\ \xc 1".”.1) B
' — ' 12.3 DATA and interrupt packets
Facility Length The following packets are used for transmittirig\datalor are used
! Facilities ! with the interrupt procedure:
(M¢dulo 8 and modulo 128) a) DATA (12.3.1);
*Used onl in the extended format (see 12.2.6.2). b) INTERRUPT (12.3.2); and
NOJ'E — Coded X001 (modulo 8) or X010 (modulo 128). ) INTERRUPT CONFIRMATION (12.3.3).
12.3.1 DATA packet
Bits Figure 17 illustrates the.format of the DATA packet|transmitted
Octets 7 6 5 4 3 2 1 g¥|' aE DTE aswell asthe format of the DATA packet received by a
Protocol Identifier '
1 0 1 1 0 0 0 0 For module,8 and 128 operation, the first three octets consist of
- the GenerahFormat Identifier, the Logical Channel Identifier, and
Gegneral Format Identif ' !
el Formet Teenter the Packet Type Identifier Fields, as described in 12{1.2 through
2 0 1 1 12.1.4. When packet sequence numbering is perfornjed modulo
3 Logical Channel Identifier 8)hits 8 through 2 of octet 3 (part of the Packet Typg Identifier)
Packet Type |dentifier are used as noted below.
4 0 0 ! 0 - - ! For modulo 32 768 operation, the first four octets cqnsist of the
5! Address Block (see 12.2.1) ! Protocol Identifier, General Format Identifier, the Logical
Channel Identifier, and the Packet Type Identifieq Fields, as
Facility Length * described in 12.1.1 through 12.1.4.
! Eacilities ! Bits 8 and 7 of the General Format Identifier are get as noted
below.
(M¢dulo 32 768)
*Used only in the extended format (see 42,2.6.2). 12.3.1.1 QUALIFIER bit
Figure|16 — CLEAR CONFIRMATION Packet Format Bit 8 of the General Format Identifier isthe Qualifier pit (Q-bit).
12.3.1.2 DELIVERY CONFIRMATION bit
Bit 7 of the General Format Identifier is the Delivery
CLEAR ONFIRMATION<packets issued by a DTE only in Confirmation bit (D-bit).
conjunctign with the Reference Number Facility (see 13.30) or 12.3.1.3 Packet Receive Sequence Number
where thg Facility Marker-(15.1) is needed. The description in . .
12.2.6.1 gpplies tosthe extended format and, in addition, the thsen%e; (a)?dbi‘fsoé ,E)hc:(i 3H grotfm:)s dittgr%ghbﬁsog?:tet 4 when
fields defined ing12:2.6.2.1 through 12.2.6.2.3 follow the Packet ' 9

Bit 8 of tHe-Genera entifier

the Address Block format used as deecrlbed in 12 2.1.

12.2.6.2.1 Address Block

The Address Block is described in 12.2.1.

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

12.2.6.2.2 Facility Length field

The octet following the Address Block indicates the length of the
Facility Field in octets. The facility length indicator is binary-
coded, where bit 1 isthe low-order bit of the indicator.
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octet 7 when super extended, are used for indicating the packet
receive sequence number P(R). P(R) is binary-coded. |Bit 6, or bit

2 of octet 6 |sthe low order bit, and bit 8 of octet 7 is the high
order bit.

12.3.1.4 More Data bit

Bit 5 of octet 3, or bit 1 of octet 4 when extended, or bit 1 of
octet 6 when super extended, is the More Data bit (M-bit).
12.3.1.5 Packet Send Sequence Number

Bits 4, 3, and 2 of octet 3, or bits 8 through 2 of octet 3 when
extended, or bits 8 through 2 of octet 4 and bits 8 through 1 of
octet 5 when super extended, are used for indicating the packet
send sequence number P(S). P(S) is binary-coded. For normal
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Bits
Octets 8 7 6 5 4 3 2 1
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12.3.2 INTERRUPT packet
Figure 18 illustrates the format of the INTERRUPT packet

General Format Identifier transmitted. by a DTE as well as the format of the INTERRUPT
1 0 D 0 1 packet received by aDTE.
2 Logical Channel Identifier Bits
3 PR) I M I S 0 Octets 8 7 6 5 4 3 2 1
| User Data | 1 Gmeral(ggén’;itul;)jmtlfler
(ModaTo8) 2 Logical Channel Identifier
3 Packet Type Identifier
Bits o o 1 o o0 _'p I 1
Octets |8 7 6 5 4 3 2 1 i Interrupt Usef Data i
1 General Format Identifier (Modulo 8 or modulo 128)
Q D 1 0
P(S) 0
Bits
R M
4 PR) Octets 8 7 6 5 4 3 P 1
User Dat
f roda f 1 Protocol Identifier
(Modulo 128) 0 0 1 1 0 0 D 0
General Format Identifier
. 2 0 0 1 1
Bits

Octets |8 7 6 5 4 3 2 1

Protocol Identifier
1 0 0 1 1 0 0 0 0

General Format Identifier

2 Q D 1 1

3 Logical Channel Identifier

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

6 P(R) - low order I M
7

P(R) - high-erder

1 UserData I
(Modulo 32 768)

D = DELIVERY CONFIRMATION bit
M = M@RE DATA bit
Q = QUALIFIER bit

Figure 17 — DATA Packet Format

Logical Channel Identifier

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

1 Interrupt User Data I
(Modulo 32 768)

Figure 18 — INTERRUPT Packet Format

For modulo 8 and 128 operation, the first three octefs consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 12 1.2 through
12.1.4.

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

12.3.2.1 Interrupt User Data field
The octets following the Packet Type ldentifier pontain the

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

12.3.1.6 User Data field

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

O ISO/IEC 2000 — All rights reserved

TNterTupt User data. This 1ield contains 1rom 1 1o 32 octets and
shall contain an integral number of octets, asindicated in 12.1.

12.3.3 INTERRUPT CONFIRMATION packet

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

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

General Format Identifier

(See Note)

Logical Channel Identifier

Packet Type Identifier
0 0 1 0 0 1 1 1

(Madulo 8 or modula 128)

Bits

Octets 8 7 6 5

4 3 2 1

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

(Madulo 8)

NO

Octets

[TE — Coded 0001 (modulo 8) or 0010 (modulo 128).

Bits
8 7 6 5 4 3 2 1

Protocol Identifier
0 0 1 1 0 0 0 0

q

beneral Format | dentifier
0 0 1 1

Logical Channel Identifier

Packet Type Identifier
0 0 1 0 0 1 1 1

Figur

For modu
These oct]
|dentifier,
Identifier

12.4 Flq
The follo
packets (H
and 12.8,
packets):
a) RH

b) RE

1241 R

Figure 20
transmitte

odulo 32 768)

p 19 — INTERRUPT CONFIRMATION Packet
Format

0 32 768 operation, this packet contains four octets.
bts consist of the Protocol |dentifier, General Format
the Logical Channel Identifier, and the Packet-Type
Fields, as described in 12.1.1 through 12.1.4:

w control packets

ving packets are used to control~the flow of DATA
he DATA and REJECT packets~described in 12.3.1
fespectively, are also used to.control the flow of DATA

CEIVE READY (12(4-1); and
CEIVE NOT READY (12.4.2).

FCEIVE READY packet

illustratesthe format of the RECEIVE READY packet
 by“a 'DTE as well as the format of the RECEIVE

READY

acKet received by aDTE.

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

modulo 8,

Identifier)

bits 8, 7, and 6 of octet 3 (part of the Packet Type
are used as noted below.

For modulo 32 768 operation, the first four octets consist of the

Protocol
Channdl |

Identifier, General Format Identifier, the Logical
dentifier, and the Packet Type |dentifier Fields, as

Octets 8 7 6 5

1 Genera Format Identifier

0 0 1 0
2 Logical Channél Identifier

Packet Fype Identifier

0 0 0 0 0 0 D

4 P(R) 0
(Modulo 128)
Bits
Octets "8 7 6 5 4 3 p 1
Protocol Identifier

0 0 1 1

0 0 D 0

2 | Genera Format Identifier
0 0 1 1

Logical Channel Identifier

4 Packet Type Identifier

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

(Modulo 32 768)

Figure 20 — RECEIVE R

described in 12.1.1 through 12.1.4.

Packet Receive Sequence Number:

EADY Packet Fofmat

Bits 8, 7, and 6 of octet 3, or bits 8 through 2 of oftet 4 when

rough 1 of
g the packet

receive sequence number P(R). P(R) is binary-coded. Bit 6, or bit

2 when extended, is the low-order

bit. When super extended, bit

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

order hit.

12.4.2 RECEIVE NOT READY packet

Figure 21 illustrates the format of

the RECEIVE NOT READY

packet transmitted by a DTE as well as the format of the
RECEIVE NOT READY packet received by aDTE.

This packet contains three, four,

or six octets, depending on

whether modulo 8, 128, or 32 768 sequence numbering is used.
For modulo 8 and 128 operation, the first three octets consist of
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Bits 2 of octet 5 is the low order bit and bit 8 of octet 6 is the high
Octets 8 7 6 5 4 3 2 1 order bit.

1 | General Format |dentifier 12,5 Reset packets

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

Packet Type Identifier a) RESET REQUEST and RESET INDICATION (12.5.1);
3 P(R) 0 0 1 0 1 and
(Madulo 8) b} RESET CONEIRMATION(12.5.2)
12.5.1 RESET REQUEST and RESET INDICAT|ON
Bits packets

Octets |8 7 6 5 4 3 2 1 Figure 22 illustrates the format of RESET REQUEST and

- — RESET INDICATION packets. In a DTE/DCE envirpnment, the

1 (’g”ef a %O”“at 'fm“f'%f RESET REQUEST packet and RESETLINDICATION packet are
two different “physical” packets—~because of the intervening
2 Logical Channel Identifier network. However, in a BTE/DTE environmeft, the RESET

Packet Type Identifier
3 0 0 0 0 0 1 0

4 P(R) 0
(Modulo 128)

Bits
Octets |8 7 6 5 4 3 2 1

Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

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

(Modulo 32 768)

Figurp 21 — RECEIVE NOT"READY Packet Format

INDICATION packet received by a DTE is thp same as the

RESET REQUEST packet sent by the other DTH.
Bits
Octets 8 7 6 5 4 3

1 | General Format Identifier
(See Note)

2 Logical Channel Identifier

Packet Type Identifier
0 0 0 1 1 0 L 1

4 Resetting Cause

T
[any

5 Diagnostic Code
(Modulo 8 and modulo 128)

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

Bits
Octets 8 7 6 5 4 3

T
[EnY

1 Protocol Identifier
0 0 1 1 0 0 D 0

2 | Genera Format Identifier
0 0 1 1

the Gener§l Format |dentifier, the Logical Channel Identifier, and 3 Logical Channel Identifier
the Packet Type ldentifier Fields, as described in 12.1.2 through 4 Packet Type Identifier
12.1.4. However wwhen packet sequence numbering is performed 0 0 0 1 1 0 1 1
modulo 8| bits 8, 7, and 6 of octet 3 (part of the Packet Type -
Identifier)laretised as nated helow 5 Resetting Cause
6 Diagnostic Code

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

Packet Receive Sequence Number:

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

O ISO/IEC 2000 — All rights reserved

(Modulo 32 768)

Figure 22 — RESET REQUEST and RESET INDICATION
Packet Format

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

Protocol
Channdl |
described
12.5.1.1
The octet

8208 : 2000(E)

Identifier, General Format Identifier, the Logical
dentifier, and the Packet Type |dentifier Fields, as
in 12.1.1 through 12.1.4.

Resetting Cause field

following the Packet Type Identifier is the Resetting

Cause Field and contains the reason for the reset.
The Resetting Cause Field in a RESET REQUEST packet shall

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

In a RESET INDICATION packet, if the Resetting Cause Field

indicates “DTE Originated,” the Diagnostic Code

Field has been

passed unchanged from the remote DTE as a result of its having
initiated a resetting proceduee, in a DTE/DCE environment, a
restarting procedure. In a RESET INDICATION packet, if the
Resetting Cause Field does not indicate “DTE Originated,” the

Diagnostic Code Field is network generated.

be set t

DTEOrigimated“ by a DTE:

The—coding—of the
Resettind Cause Field in a RESET INDICATION packet is given

in table |8 (resetting causes are defined in Recommendation
X.96). In p DTE/DCE environment, a DTE, in order to allow for

possible |
value in {
packet. In
resetting

DTE/DCH

treat it ag
a RESE
Originate]
DTE.”

125.1.2
The octet
Code Fid
the reset.
on the res

ter extensions to table 8, shall be able to accept any
he Resetting Cause Field in a RESET INDICATION
a DTE/DTE environment, a DTE may either handle a

cause other than “DTE Originated” as it does in a
environment (i.e., process the packet normally) or

an error. In the latter case, the Packet Layer transmits

I REQUEST packet with a cause indicating “DTE
0" and the diagnostic “Improper Cause Code From

Diagnostic Codefield

following the Resetting Cause Field is the Diagnostic
I and contains additional information on the reason for
The coding of the Diagnostic Code Field is dependent
btting cause as given in table 8.

NOTE — The contents of the Diagnostic Code Field(do
meaning of the Resetting Cause Field. A DTE~is_not
undertake any action on the contents of the Diagnostic Cof
Resetting Cause Field has to be accepted even'if ‘the Digf
Field contains an unspecified code combination:

12.5.2 RESET CONFIRMATIONpacket

Figure 23 illustrates the format of the RESET C(
packet transmitted by a DTE.as well as the form
CONFIRMATION packet received by a DTE.

For modulo 8 and\128 operation, this packe
octets. These octets consist of the General Forr]
Logical Chandel Identifier, and the Packet Type

as describedin'12.1.2 through 12.1.4.

For modulo 32 768 operation, this packet cont
These ‘octets consist of the Protocol Identifier,
Identifier, the Logical Channel Identifier, and th
|dentifier Fields, as described in 12.1.1 through 1

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

not alter the
required to
le Field. The
gnostic Code

NFIRMATION
ht of the RESET

contains three
hat Identifier, the
dentifier Fields,

hins four octets.
General Format
e Packet Type
2.1.4.
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BITS:

RESETTING CAUSE 8 7 6 5 4 3 2 1| NOTES
DTE Originated 0O 0 0 0 0O OO0 01
DTE Originated 1 0 0 0 0 0 0 0]2
Out of Order X 0 0 0 0 O 0 1345
Remote Procediure Error X 0 0 0 0 0 1 134
Local Proeedure Error X 0 0 0 0 1 0 1|34
Network/Congestion X 0 0 0 0 1 1 1134
Rémote DTE Operational X 0 0 0 1 0 0 1345
Network Operational X 0 0 0 1 1 1 1345
Incompatible Destination X 0 0 1 0 0 0 1|34
Network Out of Order X 0 0 1 1 1 0 1]|345
Gareway-detected Froceaure Error 1 10 0O 0 0 U L 1o
Gateway Congestion 11 0 0 0 o0 1 1]|3
Gateway Operational 1 1 0 0 0 1 1 1]35
NOTES
1 Used when the Diagnostic Code Field is coded in accordance with table 25.
2 Used when the Diagnostic Code Field is not coded in accordance with table 25.
3 These resetting causes apply only to a DTE/DCE environment.
4 The bit indicated as “X” set to 0 indicates a resetting cause generated by a public data network gnd set to
1 indicates a resetting cause generated by a private network.
5 Applicable to Permanent Virtual Circuits only.
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Bits
Octets 8 7 6 5 4 3

1 | Genera Format Identifier
(See Note)

2 Logical Channel Identifier

Packet Type Identifier
3 0 0 0 1 1 1

I SO/IEC 8208 : 2000(E)

Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier
(See Note) 0 0 0 0

2 0 0 0 0 0 0 0 0

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

(Moduro 8 and moduto 128)

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

Bits
Octets |8 7 6 5 4 3

1 Protocol Identifier
0 0 1 1 0 0

2 | Genera Format Identifier
0 0 1 1

3 Logical Channel Identifier

Packet Type Identifier
4 0 0 0 1 1 1

(Modulo 32 768)

Figurel 23 — RESET CONFIRMATION Packet Format

12.6 Restart packets

The folloyving packets are used to (re)initialize the DTE/DXE

Packet Layer interface:

a RHBSTART REQUEST and RESTART INDICATION

(12.6.1); and
b) RHSTART CONFIRMATION (12.6:2):

12.6.1 RESTART REQUEST and RESTART INDICATION

packets

Figure 24 illustrates the format“"Of-RESTART REQUEST and

RESTART INDICATION packets!

In a DTE[DCE environment; the RESTART REQUEST packet
and RESTART INDICATION packet apply only at a loca
DTE/DCH interfacesHowever, in a DTE/DTE environment, the
RESTART INDKSATION packet received by a DTE is the same
BT ART REQUEST packet sent by the other DTE.

asthe RE

For modu

the General Format Identifier, the Loglcal Channel Identlfler and
the Packet Type Identifier Fields, as described in 12.1.2 through

12.1.4.

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

described in 12.1.1 through 12.1.4.

The Logical Channel Identifier Field is coded as all zeros

O ISO/IEC 2000 — All rights reserved

Z Restarting Catise

Diagnostic Code
(Modulo 8 and modulo 128)

NOTE — Coded 0001 (modulo 8)0r0010 (modulo[128).

Bits
Octets 8 7 6 5 4 3

1 Protocol Identifier
0 0 1 1 0 0 D 0

T
[EnY

2 | Genera Format Identifier
0, 0 1 1 0 0 D 0

3 Q 0 0 0 0 0 D 0

4 Packet Type Identifier

1 1 1 1 1 0 L 1
5 Restarting Cause
6 Diagnostic Code

(Modulo 32 768)

Figure 24 — RESTART REQUEST and RE$TART
INDICATION Packet Format

12.6.1.1 Restarting Cause field
The octet following the Packet Type ldentifier is th¢ Restarting
Cause Field and contains the reason for the restart.

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

The coding of the Restarting Cause Field im a RESTART
INDICATION packet is given in table 9 (restarjng causes are

DTE may elther handle a restartlng cause other than “‘DTE
Originated” as it does in a DTE/DCE environment (i.e., process
the packet normally) or treat it as an error. In the latter case, the
Packet Layer transmits a RESTART REQUEST packet with a
cause indicating “DTE Originated” and the diagnostic
“Improper Cause Code From DTE.”

12.6.1.2 Diagnostic Code field

The octet following the Restarting Cause Field is the Diagnostic
Code Field and contains additional information on the reason for
the restart. The coding of the Diagnostic Code Field is dependent
on the restarting cause as given in table 24.
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Table 9 — Coding of the Restarting Cause Field in RESTART INDICATION Packets

BITS:
RESETTING CAUSE 8 7 6 5 4 3 2 1| NOTES

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

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

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

Network Longestion o 0O 0O 0 0 0 1 114

Network Operational 0O 0 0 001 1 14

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

NOTES

1 Theserestarting causes apply only to a DTE/DTE environment.

2 Used when the Diagnostic Code Field is coded in accordance with table 25.

3 Used when the Diagnostic Code Field is not coded in accordance with table 25.

4 These restarting causes apply only to a DTE/DCE environment.

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

Octets’ 8 7 6 5 4 3 P 1

In network applications, the Diagnostic Code in a RESTART —
REQUES] packet is passed to the corresponding DTEs as the 1| Genera gggaat |dentifier 0 0 D 0
Diagnostit Code of a RESET INDICATION packet for (See Note)
Permanent Virtual Circuits or as the Diagnostic Code of a 2 0 0 0 0 0 0 D 0
CLEAR INDICATION packet for Virtual Calls. 3 Packet Type Identifier
NOTE —{ The contents of the Diagnostic Code Field do not, alter-the 1 1 1 1 1 1 L 1
meaning of the Restarting Cause Field. A DTE is not.required to (Modulo 8 and modulo 128)

undertake gny action on the contents of the Diagnostic Cede. Field. The
Restarting [Cause Field has to be accepted even if the Diagnostic Code

Field contal

1262 R

Figure
CONFIR
format of
DTE.

For mod
octets. T
Logical G
as descri

ns an unspecified code combination.

ESTART CONFIRMATION packet

P5 illustrates the format/ of the RESTART
MATION packet transmitted ‘by a DTE as well as the
the RESTART CONRIRMATION packet received by a

llo 8 and 128/ operation, this packet contains three
nese octets.consist of the General Format Identifier, the
hannel Identifier, and the Packet Type Identifier Fields,
bed in.12,1.2 through 12.1.4.

For mod

lo-32 768 operation, this packet contains four octets.

These odtets’ consist of the Protocol Identifier General Eormat

NOTE — Coded 0001 (modulo 8) or 0010 (modulof

128).

Bits
Octets 8 7 6 5 4 3

A
-

1 Protocol Identifier
0 0 1 1 0 0 D 0

2 | Genera Format Identifier
0 0 1 1 0 0 D 0

3 0 0 0 0 0 0 D 0

4 Packet Type Identifier
1 1 1 1 1 1 L 1

Identifier,

the Logical Channel Identifier, and the Packet Type

(Modulo 32 768)

Identifier Fields, as described in 12.1.1 through 12.1.4. Figure 25 — RESTART CONFIRMATION Packet

The Logical Channel Identifier Field is coded as all zeros. Format

12.7 DIAGNOSTIC packet
Figure 26 illustrates the format of the DIAGNOSTIC packet.

All DTEs

shall be capable of receiving a DIAGNOSTIC packet.

The DIAGNOSTIC packet may be used in a DTE/DCE
environment, and then only to be sent by a DCE to a DTE.

48

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

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

1 | Genera Format Identifier 0 0 0 0

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

1 1 1 1 0 0 0 1

I SO/IEC 8208 : 2000(E)

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

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

n) Bits Q’ 77 R7 and-5-of the first-octet-contain-the General

4 Diagnosiic Code

1 Diagnostic Explanation (See Note 2) I

(Modulo 8 and modulo 128)

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

NOTE 2 {— The figure is drawn assuming the Diagnostic Explanation
Field isan Integral number of octetsin length.

Bits
Octets |8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1 0 0 0 0

0 0 0 0 0 0

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

5 Diagnostic Code

1 Diagnostic Explanation (See Note) I

(Modulo 32 768)

NOTE —{ The figure is drawn assuming the Diagnostic”Explanation
Field isan Integral number of octetsin length.

Figure 26 — DIAGNOSTIC Packet Format

the Packef Type Identifier Fields; as described in 12.1.2 through
12.1.4.

For modufo 32 768 operation, the first four octets consist of the
Protocol [Identifier, {General Format Identifier, the Logical
Channel ldentifiefi-and the Packet Type Identifier Fields, as
described jn 12:1\ through 12.1.4.

The Logigal"Channel Identifier Field is coded as all zeros.

Format Identifier for the interface.

b) Bits 4 through 1 of the first octet and hits'8 through 1 of
the second octet are all O for expiration/of the festart timer
(T10 for DTE/DCE environment)~and give th¢ number of
the logical channel on which the time-out dccurred for
expiration of the reset. timer (T12 for | DTE/DCE
environment) or the clear timer (T13 for| DTE/DCE
environment).

For modulo 32 768 operatien, when the DIAGNOST|C packet is
issued as a result of, a'tirrie-out, the Diagnostic Explanation Field
contains 3 octets coded as follows.

a) Thefirst\octet contains the Protocol Identifier.

b) Bits8, 7, 6, and 5 of the second octet contain [the General
Format Identifier for the interface.

¢), Bits4 through 1 of the second octet and bits B through 1
of the third octet are all 0 for expiration of the restart
timer (T10 for DTE/DCE environment) ard give the
number of the logical channel on which the time-out
occurred for expiration of the reset timef (T12 for
DTE/DCE environment) or the clear timg (T13 for
DTE/DCE environment).

12.8 REJECT packet

Figure 27 illustrates the format of the REJECT padket used in
conjunction with the Packet Retransmission Facility ($ee 13.4).

This packet contains three, four, or six octets, depending on
whether modulo 8, 128, or 32 768 sequence number|ng is used.
For modulo 8 and 128 operation, the first three octefs consist of
the Genera Format Identifier, the Logical Channel Identifier, and
the Packet Type Identifier Fields, as described in 121.2 through
12.1.4. However when packet sequence numbering i$ performed
modulo 8, bits 8, 7, and 6 of octet 3 (part of the Racket Type
Identifier) are used as noted bel ow.

For modulo 32 768 operation, the first four octets cqgnsist of the
Protocol Identifier, General Format Identifier, the Logical
Channel_Identifier, and the Packet Type ldentifieq Fields, as

12.7.1 Diagnostic Code field

The octet following the Packet Type Identifier is the Diagnostic
Code Field and contains information on the error condition
which resulted in the transmission of the DIAGNOSTIC packet.
The coding of the Diagnostic Code Field is given in table 24.

12.7.2 Diagnostic Explanation field

When the DIAGNOSTIC packet is issued as a result of the
reception of an erroneous packet (i.e., a packet with one of the
conditions listed in tables 31 or 32), this field contains the first
three octets (first four octets for modulo 32 768 operation) of
header information from the erroneous packet. If the erroneous

O ISO/IEC 2000 — All rights reserved

described in 12.1.1 through 12.1.4.
Packet Receive Sequence Number:

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

1 | General Format Identifier
0 0 0 1

Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier
(See Note)

2 Logical Channel Identifier 5 0 0 0 o 0 0 0 0
3 AR) 0 Pa‘iket Ty%e 'de”t(')f'e' L 3 Packet Type Identifier
1 1 1 1 0 0 1 1
(Madulo 8) T

T DTE Address Length I DXE Addresk Length
1 DXE Address I
Bits : :
Octets |8 7 6 5 4 3 2 1 ! DTE Address [

1 | Genera Format Identifier
0 0 1 0

2 Logical Channel Identifier

Packet Type Identifier
3 0 0 0 0 1 0 0

4 P(R) 0
(Modulo 128)

Bits
Octets |8 7 6 5 4 3 2 1

1 Protocol Identifier
0 0 1 1 0 0 0 0

2 | Genera Format Identifier
0 0 1 1

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

(Modulo 32 768)

Figure 27 — REJECT Packet Format

12.9 Registration{packets

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

Registration' ength

1 Registration I

(Modulo 8 and modulg-128)

NOTE — Coded,06002/(modulo 8) or 0010 (modulo|128).

Bits
Octets 8 7 6 5 4 3

A
-

1 Protocol Identifier
0 0 1 1 0 0 D 0

2 | Genera Format Identifier
0 0 1 1

0 0 0 0 0 0 D 0

0 0 D 0

4 Packet Type Identifier
1 1 1 1 0 0 L 1
5 DTE Address Length DXE Address Length
1 DXE Address I
[} |
I |
1 DTE Address I

Registration Length

1 Registration I

(Modulo 32 768)

Figure 28 — REGISTRATION REQUEST Packgt Format

Channel Identifier, and the Packet Type ldentifiey Fields, as
described in 12.1.1 through 12.1.4.

a) REQSBAMMMEM—FWM i rfrerFretd r0S.

b) REGISTRATION CONFIRMATION (12.9.2).

12.9.1 REGISTRATION REQUEST packet

Figure 28 illustrates the format of the REGISTRATION
REQUEST packet.

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

For modulo 32 768 operation, the first four octets consist of the
Protocol Identifier, General Format Identifier, the Logical

50

12.9.1.1 Address Length fields

The octet following the Packet Type Identifier consists of field-
length indicators for the addresses of the DTE and the interfacing
DXE. Bits 8, 7, 6, and 5 indicate the length, in semi-octets, of the
address of the DTE transmitting the REGISTRATION
REQUEST packet. Bits 4, 3, 2, and 1 indicate the length, in semi-
octets, of the address of the interfacing DXE. Each address-
length indicator is binary-coded, where bit 5 or 1 is the low-order
bit of the indicator.
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These fields are coded with all zeros under the procedures in this
International Standard.
12.9.1.2 Address fields

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

I SO/IEC 8208 : 2000(E)

Bits
Octets 8 7 6 5 4 3 2 1

1 | Genera Format Identifier

(See Note)

2 0 0 0 0 0 0 0 0

12.9.1.3 Registration Length field 3 Eeckel Tvoe Idertifier
ifi
The octet following the Address Fields indicates the length of the 1 1 1 1yp 0 1 1 1
Registration Field in octets. The registration-length indicator is
binary-codled, where bit 1 is the low-order bit of the indicator. 4 Cause
12.9.1.4 Registration field Diagnostic
The Regilstration Field is present only when a change in 6 | DTE AddressLength DXE Address Length
agreement is desired for one or more optional user facilities. . DXE Addres |
The Regigration Field contains an integral number of octets. The : :
1 DTE Address I

actual makimum length of this field depends on the capabilities
supported| at the DTE/DXE interface. However, this maximum
cannot ex¢eed 109 octets.

See dso:
0 Cqding of the Registration Field (clause 16).

12.9.2 REGISTRATION CONFIRMATION packet

Figure 29 illustrates the format of the REGISTRATION
CONFIRNIATION packet.

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

For modufo 32 768 operation, the first four octets consist of the
Protocol [Identifier, General Format Identifier, the Logieal
Channel ldentifier, and the Packet Type Identifier Fields, as
described jn 12.1.1 through 12.1.4.

The Logidal Channel Identifier Field is coded as all zeros.

12.9.2.1 Cause field

The octet following the Packet Type Idefitifier is the Cause Field
and contaijns the cause of any failure impegotiation of facilities or
an indicatjon that the Registration Eield was acceptable.

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

12.9.2.2 Diagnostic-€ade field

The octet following-the’Cause Field is the Diagnostic Code Field
and contglns additiena information on the reason for failure of
facilities rjegetiation.

Registration Length

1 Registration I
(Modulo 8 and'medulo 128)

NOTE +.Coded 0001 (modulo 8) or 0010 (modulo|128).

Bits
Octets' 8 7 6 5 4 3

A
-

1 Protocol Identifier
0 0 1 1 0 0 D 0

2 | Genera Format Identifier
0 0 1 1

3 0 0 0 0 0 0 D 0

0 0 D 0

4 Packet Type Identifier
1 1 1 1 0 1 L 1
5 Cause
6 Diagnostic
7 DTE Address Length DXE Address Length
: DXE Address :
: DTE Address :

Registration Length

1 Registration I
(Modulo 32 768)

Figure 29 — REGISTRATION CONFIRMATIION

The coding of tThe Diagnostic Code Fad isgiven intaple 24. The
bits of the Diagnostic Code Field are al set to 0 when negotiation
is successful or when no additional information is supplied.

12.9.2.3 Address Length fields

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

O ISO/IEC 2000 — All rights reserved

Packet Format

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

12.9.2.4 Address fields

These fields are not present under the procedures in this
International Standard.
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Table 10 — Coding of the Cause Field in REGISTRATION CONFIRMATION Packets

BITS:
CAUSE 8 7 6 5 4 3 2 1
Invalid Facility Request 0O 0 O 0 0 11
Network Congestion 0O 0 0O OO 1 01
Local Procedure Error 0 001 00 11
Registration/Cancellation Confirmed [0 1 1 1 1 1 1 1

12.9.2.5 Registration Length field

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

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

12.9.2.6 Registration field

The Registration Field is used to indicate which optional user
facilities gre available and which are currently in effect. The
Registratipn Field contains an integral number of octets. The
actual makimum length of this field depends on the capabilities
supported| at the DTE/DXE interface. However, this maximum

cannot ex¢eed 109 octets.
See also:

13 Proceduresfor optional user facilities

0 Coding of the Registration Field (clause'16).

A number of optional user facilities are available for Jise between
a DTE and a DXE. Table 14, summarizes these optional user

facilities.

13.1 On-line Facility,Registration

On-line Facility Registration is an optional user facility agreed to
for a period of time’by the DTE and DXE. This usg facility, if
subscribed to;permits a DTE at any time to request|registration
of optionausér facilities and/or to obtain the currefnt vaues of

such facilities as understood by the interfacing DXE.

Table 11 (1 of 2)0 PacketLayer Optional User Facilities

Applies To
Classification’: | Agree For Applies D[TE/DTE
See Period Of Per Operation?
Optional User Facility Clause vC* | PVC* Time? Call? Note 6)
On-line Facility Registration 13.1 — — Yes No Yed
Extendg¢d Packet Sequence Numbering 13.2 A A Yes No Yes
Super Bxtended Packet Sequence Numbering 13.2 A A Yes No Yes
D-bit Mgdification 13.3 A A Yes No No
Packet Retransmission 134 A A Yes No Ye$
Incomir|g Calls Barred 13.5 E — Yes No Nd
Outgoing Calls Barred 13.6 E — Yes No Yes
One-way Logical Chanrel Outgoing 13.7 E — Yes No Yes
One-way Logical €hannel Incoming 13.8 A — Yes No Yes
Nonstadard Default Packet Sizes 13.9 C C Yes No Yes
Nonstadard Default Window Sizes 13.10 A A Yes No Yes
Default [Throughput Classes Assignment 13.11 A A Yes No Yes
Flow Control Parameter Negotiation 13.12 E — Yes Yes Yes
Throughput Class Negotiation related facilities 13.13
—Basic Throughput Class Negotiation 13.13 E — Yes ves Yes
—Extended Throughput Class Negotiation 13.13 A C — Yes Yes Yes
Closed User Group related facilities 13.14
——Closed User Group 13.14.1 E — Yes No No
——Closed User Group With Outgoing-éess 13.14.2 A — Yes No No
—Closed User Group With Incomingcéess 13.14.3 A — Yes No No
—Incoming Calls Barred Within a Closed User Group 13.14|4 A\ Yes No No
—Outgoing Calls Barred Within a Closed User Group 13.14{5 A\ Yes Ng No
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Table 11 (2 of 2)0 Packet Layer Optional User Facilities

Applies To
Classification’: | Agree For Applies DTE/DTE
See Period Of Per Operation?
Optional User Facility Clause vVC* | PVC* Time? Call? (Note 6)
—Closed User Group Selection 13.14.6 E — No veb No
—Closed User Group With Outgoingcéess Selection 13.14.7 C — No Yes No
Bilateral Closed User Group related facilities 13.15
—Bilatefal Closed User Group 137151 A — Yes No No
—Bilateyal Closed User Group With Outgoing@ess 13.15.2 A — Yes No No
—Bilateyal Closed User Group Selection 13.15.3 C — No Yeb No
Fast Select 13.16 E — No Yes Yes
Fast Select Acceptance 13.17 E — Yes No Nd
Reversg Charging 13.18 A — No Yes No
Reversg Charging Acceptance 13.19 A — Yes No No
Local Charging Prevention 13.20 A — Yes No No
Networl User Identification (NUI) related facilities 13.21
—NUI Yubscription 13.21.1 A — Yes No No
—NUI Qverride 13.21.2 A — Yes No No
—NUI Yelection 13.21.3 C &« No veb No
Charging Information 13.22 A — Yes Yes No
ROA related facilities 13.23
—ROA Bubscription 13.23.1 A — Yes No No
—ROA Belection 13.23.2 A — No Yes No
Hunt Group 13.24 A — Yes No No
Call Reglirection and Call Deflection related facilities 13:25
—~Call Redirection 13.25.1 A — Yes No No
—Call Deflection Subscription 18.25.2.1 A — Yes No No
—Call Deflection Selection 13.25.2.2 C — No Yes No
—Call Redirection or Call Deflection Notification 13.25.3 C — No Yes No
—ICRD|Prevention Subscription 13.25.4.1 A — Yes No No
—ICRD|Status Selection 13.25.4.2 A — No Yes No
Called ljine Address Modified Notification 13.26 E — No Yes No
Transit Pelay Selection And Indicatien 13.27 E — No Yes No
Alternalive Addressing related-facilities 13.28 A
—Globdl Alternative Address Registration 13.28.1.1 A — Yes No No
—Interface Specific Alternative Address Registration 13.28(1.2 C + Yeg NoO No
—Alterrjative AddressUsage Subscription 13.28.2 A — Yes No No
TOA/NRI Address,/Subscription 13.29 A E — Yes No No
Reference Numbgr 13.30 Yes Yed Yes
*C = Virtugl Call
PVC = PPetmanent Virtual Circuit

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

2 InaDTE/DTE environment, use of these facilitiesis agreed to separately for each direction of transmission.

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

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

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

6 Annex A and ISO/IEC TR 10029 apply in lieu of this column for DTE-to-DTE operation in the case where one DTE is acting as an intermediate
system exporting facilities of a packet network to one or more other DTES.

7 Thisfacility is designated by Recommendation X.2 as A before 2359 hours UTC, 31 December 2000 and E after that time.

8 This facility, which does not appear in Recommendation X.2, applies only to DTE/DTE operation. It is applicable for both Virtua Calls and
Permanent Virtual Circuits
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In a DTE/DTE environment, separate agreement to use the
facility is required for each direction of registration-procedure
initiation. For initiation of the registration procedure in a given
direction, use of this facility permits the initiating DTE to
transmit REGISTRATION REQUEST packets and requires the
responding DTE to process received REGISTRATION REQUEST
packets, as described below. In a DTE/DCE environment, the
DTE is always the initiator of the registration procedure while
the DCE is always the responder.

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

When a REGISTRATION CONFIRMATION packet is returned,

NOTE —]The 1996 version of Recommendation X.25 has deleted the
registration| procedure.

13.1.1 Ggneral proceduresfor On-line Facility Registration

This subglause describes the general procedures for using the On-p1). When these facilities take effectand when

line Facility Registration Facility. The registration procedure
itself dogs not affect the state of any logical channel. Specific

procedurps depend on the facility to be negotiated and are pcg transmits a RESTART INDICATION packet w

discusse(l in 13.1.2.

13.1.1.1 Requesting facility registration

This subg¢lause applies to a DTE only when it acts as an initiator
for the repistration procedure.

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

A REGI$TRATION REQUEST packet may be sent without

attempting to register any optional user facilities (i.e., without-a
Registratjon Field) to obtain the current values of the applicable
optional yiser facilities or to avoid requesting facilities or.values
of facilitigs that are not available.

Having gent a REGISTRATION REQUEST packet,” the DTE
should wpit for the REGISTRATION CONFIRMAJTION packet
before sgnding a CALL REQUEST packet.

The failure to receive a REGISTRATIGN® CONFIRMATION

packet Rhefore expiration of T28 qafter transmission of a
REGISTRATION REQUEST packet isconsidered an error. The
registration procedure is retried ‘'up to a maximum number of
times R2B. After this, the Packet Layer notifies the appropriate
it has not received/a confirmation of the registration

Registration Request Response Timer (T28) (table 26);

Registration Request Retransmission Count (R28) (table
27).
13.1.1.2 Processing afacility registration request

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

The DCE or DTE receiving a REGISTRATION REQUEST
packet (even if the packet has no Registration Field) will, as a
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the Taciliies values Indicated In the packet are |n effect for any
subsequent Virtual Calls. The values of certain [facilities can be
modified only when there are no existing(Virtua) Calls (i.e., all
logical channels used for Virtual Calls are in the READY state —
there is one or
E interface, a
bnment, the

th a cause
indicating “Registration/Gancellation Confirmgd” and the
diagnostic “No  Additional Information.” |A RESET
INDICATION packet(syalso transmitted by the DCE across the
remote DTE/DCE. interface with the cause [‘Remote DTE
Operational” and_the diagnostic “No Additional [Information.”

In a DTEI/DTE environment, the DTE tfansmitting a
REGISTRATION CONFIRMATION packet aldo transmits a
RESTART. REQUEST packet with a cause indicating “DTE
Originated” and the diagnostic “Registration/Cancellation
Canfirmed.”

If "the DCE or DTE cannot maeke al of the mpdifications
requested in a REGISTRATION REQUEST packet, [then it will
not alter the values of some facilities. Circumstances |n which all
of the modifications requested cannot be made includg:

more Permanent Virtual Circuits @t the DTE/D
restart procedure is initiatedin_a " DTE/DCE envir

a) conflict in facilities settings (e.g., requesting the Reverse
Charging Acceptance Facility when the Locfl Charging
Prevention Facility isin effect); and

b) when the interface has a least one Mirtua Call

established when attempting to negotiate thase facilities
that require al Virtual Call logical channels {o 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 facility is not permitted, then
the DCE or DTE will report in the REGISTRATION
CONFIRMATION packet:

a)
b)

if the facility has a boolean value, the value permitted;

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

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

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

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

See also:

0 REGISTRATION CONFIRMATION packet
(12.9.2 and figure 29);

O Facilitiesthat can be modified only when al Virtual Calls
areinthe READY dtate (13.1.2.5);

format

U Reg

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 redistration procedure.

The REQISTRATION CONFIRMATION packet received in
response {0 a REGISTRATION REQUEST packet, which was
sent eithef with or without a Registration Field, always contains
informatign regarding the availability and the current values of
all optiondl user facilities applicable to the DTE/DXE interface.
The DTE may choose either to accept the values reported in this
packet or|to attempt to negotiate other values by transmitting
another REGISTRATION REQUEST packet across the
DTE/DXH interface.

The fagllity values reported in a REGISTRATION
CONFIRNIATION packet are in effect for any subsequent
Virtual Clls. 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
Virtual Calls (i.e., dl logical channels used for Virtual Calls are

in the RHADY dtate (pl)) take effect at the completion of a
restart prgcedure. In a DTE/DCE environment, the DTE will also
receive a [RESTART INDICATION packet from the DCE with’a
cause indicating “Registration/Cancellation Confirmed™and the
diagnostic “No Additional Information.” In ~a\"\DTE/DTE
environment, the DTE receiving a , REGISTRATION
CONFIRMATION packet will also receive a RESTART
INDICAT|ON packet with a cause indicating “DTE Originated”
and the [diagnostic “Registration/Cancelfation Confirmedri
either , aRESTART CONFIRMATION packet is transmitted

to the RESTART INDIEATION packet.

I SO/IEC 8208 : 2000(E)

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.

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

the cause “Network
) € 1agilities values
previously negotiated may be affected. (When:thg DCE initiates a
restart procedure with the cause “Local Rrocedyire Error,” the
facilities values are not affected.)

restart procedure with

A fault condition within a DTE that,acts as a regponder for the
registration procedure in a DTE/DTE environment may affect the
values of the optional user facilities previodisly registered
through the registration procedure. In this gase, the DTE
initiates a restart procedure with a cause of “DTE Originated”
to inform the other DFE.of the failure. If the diagnhostic is “DTE
Operational” or “DTE/Not Operational,” then the facilities
values previously.‘negotiated may be affected; otherwise the
facilities values are not affected.

When a DTE that acts as an initiator for the [registration
procedure receives a RESTART INDICATION packet indicating
that thejfacilities values may have been affected, it siould 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 rfecessary, to
negotiate particular facilities.

13.1.2 Registration proceduresfor specific optiongl user
facilities

The registration procedure for a specific optional
depends on the facility. Table 12 classifies, for the
registration, the optional user facilities accordi

registration-procedure requirements applying to them.

urposes of
g to the

Eser facility
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 concerned facilities are
not supported or are not permitted to be negotiated with the On-
line Facility Registration Facility.

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

See also:

O REGISTRATION CONFIRMATION packet format

(12.9.2 and figure 29);

O Facilitiesthat can be modified only when al Virtua Calls
arein the READY dtate (13.1.2.5);

0 Restart procedures (clause 4).

13.1.1.4 Effectsof fault conditionson registration

A fault condition in a DTE that acts as an initiator for the
registration procedure may affect the values of the optional user
facilities previously registered through the registration procedure.

O ISO/IEC 2000 — All rights reserved

O Coding of the Registration Facilities (clause 16).

13.1.2.1 Class1 optional user facilities

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

a) thosefacilities for which negotiation is not permitted:
O On-line Facility Registration (13.1),
O Closed User Group related facilities (13.14),
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Table 12 (1 of 2) — Classification of Optional User Facilities for Registration

Registration Facility® Used In:

REG.CONF.* | REG.CONF.*
REG.REQ.* Packet To Packet To Registration
Packet To Indicate Indicate Applicable
Class And Request Current Facility to
Characteristics Of Values For Values Of Available In DTE/DTE
Optional User Facilities* Optional User Facility? Facilities Facilities DXE Operation?*
ClasgtFeacttitrestor Of hllcFou:lty Rw;alaiull — — —
whigh registration does nqt Closed User Group related — — — S
apply (See 13.1.2.1) facilities
Bilateral Closed User Group — — — —+
related facilities
Fast Select — — — -+
NUI related facilities — — L -+
ROA Subscription — — — —+
Hunt Group — — — -+
Call Redirection and Call — — — -+
Deflection related facilities
Transit Delay Selection and — — — —+
Indication
Alternate Addressing relate — — — —+
facilities
Reference Number — — — -+
Clags 2: Facilities that Local Charging Prevention — a — No
cannot be negotiated but
whopge values can be
ascdrtained (Seel3.1.2.2
Clags 3: Facilities that Reverse Charging — — b No
applly on a per Virtual Charging Information (per — — b No
Call|basis and whose Virtual Call basis)
availability for use can be ROA Selection — — b No
ascdrtained by a DTE Called Line Address — — b No
(these correspond to Modified Notification
certqin Additional
facilities that a DTE may
use,|if implemented by the
DCH, with no need for
prioll agreement with the
DCH) (See 13.1.2.3)
Clags 4: Facilities that are Incoming Calls Barred c c — Yes
alwgys available ard Outgoing Calls Barred c c — Yes
whope use can be’invoked/Flow Control Parameter c c — Yes
revoked by aDTE at any | Negotiation
time|(these.carrespond to| Basic Throughput Class c c — Yes
certain Essential facilities | Negotiatiofi
whogé-use a DTE and Fast Select Acceptance c c — Yes
DXEmmustagres to fora
period of time) (See
13.1.2.4)
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Table 12 (2 of 2) — Classification of Optional User Facilities for Registration

Registration Facility® Used In:

REG.CONF.* | REG.CONF.*
REG.REQ.* Packet To Packet To Registration
Packet To Indicate Indicate Applicable
Class And Request Current Facility to
Characteristics Of Values For Values Of Available In DTE/DTE
Optional User Facilities* Optional User Facility? Facilities Facilities DXE Operation?*
Clasp5—Faeititiesthat Extenclet-Packet-Sertence e e b
apply to the DTE/DXE Numbering
interface and whose Super Extended Packet d® d b Yes
availphility for negotiation Sequence Numbering
can lpe ascertained and a D-bit Modification o d b No
valug negotiated (these Packet Retransmission d® d b Yes
corrgspond to certain Nonstandard Default Packet e e b YEs
Additional facilitieswhose | Sizes
used DTE and DXE must | Nonstandard Default f f b YEs
agreg to for aperiod of Window Sizes for Normal
time] (Section 13.1.2.5) and Extended Packet
Sequence Numbering
Nonstandard Default g g b YEs
Window Sizes for Super
Extended Packet Sequence
Numbering
Default Throughput Classes h h b YEs
Assignment
Extended Throughput Class c c — YEs
Negotiatiofi
Reverse Charging c c b No
Acceptance
Charging Information (per c c b No
interface basis)
TOA/NPI Address o d O No
Subscription
Logical Channel.Rangés i° i b Yes
*RE.REQ. = REGISTRATION REQUEST packet
REG.CONF. = REGISTRATION CONFIRMATION packet
NOTES
1 The categorization of facilitiesas\Essential or Additional isgiven in table 11.
2 Thee term “optional user fatility” with regard to the registration procedure includes Logical Channel Ranges parametperanfgses are
inclupive of the One-way-Lagical Channel Outgoing and One-Way Logical Channel Incoming Facilities. The values subject|to negofiation are
the gssociated parameters (i.e., boundary points) of the one-way incoming logical channels (LIC and HIC), two-way logitsa(lfF@ramd
HTC), and one-way.outgoing logical channels (LOC and HOC).
3 THe registrationyprocedure makes use of nine “registration-facilities.” These registration-facilities, which are usedubpfit of the|
regisfration procedure, are:
a) thel‘Non-negotiable Facilities Values” Registration-Facility
b) _-the “Availability Of Facilities” Registration-Facility
c] “the “Facilities That May Be Negotiated At Any Time” Registration-Facility
d) the “Facilities That May Be Negotiated Only When All Logical Channels Used For Virtual Calls Are in State p1” Registration-Facility
e) the “Nonstandard Default Packet Sizes” Registration-Facility
f)  the “Nonstandard Default Window Sizes for Normal and Extended Packet Sequence Numbering” Registration-Facility
g) the “Nonstandard Default Window Sizes for Super Extended Packet Sequence Numbering” Registration-Facility
h) the “Default Throughput Classes Assignment” Registration-Facility and
i) the “Logical Channel Types Ranges” Registration-Facility.
The Registration-Facilities in (eff), (g), and (h) above are used to negotiate the optional usetidacilith the same name. However, the
registration-facility is distinct from the optionaser facility.
4 "No” means that the corresponding bit in the registration-facility is always set to 0.
5 Values for these facilities may be requested only when all logical channels used for Virtual Calls are in state p1.
6 A DTE can only subscribe to one of these facilities at a time.
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O Bilateral Closed User Group related facilities

(13.15),

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

O Network User Identification related facilities subsequent Virtual Calls.
(13.21)
13.1.2.4 Useof registration-facilities applicable to Class 4
Hunt Group (13.24), optional user facilities

Alternate addressing related facilities (13.28), and

There are five Class 4 optional user facilities:

O

b) the
arg
Vi

Reference Number (13.30);

se facilities for which negotiation is not needed (these
Essential facilities that a DTE may request on a per
[tual Call basis at any time):

a) Incoming Calls Barred (13.5);
b) Outgoing Calls Barred (13.6);
c) Flow Control Parameter Negotiation (13.1

d) Basic Throughput Class Negofiation (13.1

)
B); and

] Fast Select (13.16), and
. ) o e) Fast Select Acceptanceé (13.17).
[0 Transit Delay Selection and Indication (13.27);
. L The “Facilities That May.vBe Negotiated A{ Any Time”
c) thgse facilities for which the applicability of the Registration-Facility is(used by a DTE in a REGISTRATION
registration procedure is for further study by ITU-T: REQUEST packet td-Specify whether optional user facilities are
0] ROA Subscription (13.23.1), to be invoked or*revoked. (The REGISTRATION REQUEST
packet transmitted across the DTE/DXE intefface may also
[0 Cal Redirection (13.25.1), contain otherregistration-facilities.)
[0 Cal Deflection related facilities (13.25.2), and The “Facilities That May Be WNegotiated A{ Any Time”
N . e Registration-Facility is used by the DCE ¢r DTE in a
[ Cal Redirection or Call Deflection Notification REGISTRATION CONFIRMATION packet to specify whether
(1325.3). optional user facilities are invoked or revoked. If this
13.1.2.2 Use of registration-facilities applicable to Class 2 registration-facility indicates that the Flow Cortrol Parameter

optional {

ser facilities

Negotiation and/or the Basic Throughput CIg
Facility is invoked, then the DTE may negg

ss Negotiation
tiate them on

There is jone Class 2 optional user facility: Local Charging

Preventiof (13.20). subsequent Virtual Calls. If this registration-facility indicates that

the Incoming Calls Barred, Outgoing Calls Barfed, and/or Fast
Select Acceptance Facilities are invoked, then they are in effect
for subsequent Virtual Calls.

NOTES

1 Invocation/revocation of the Incoming Calls Barred andfor Outgoing
Calls Barred Facilities does not alter the values of the parameters for the
ranges of logical channel types (LIC, HIC, LTC, HTC, LOC] and HOC).

The regigration procedure can be used only to ascertain the
values of [Class 2 optional user facilities. It cannotbe used to
invoke or revoke these facilities.

To ascertsin the values of Class 2 optionalsuser facilities, the
DTE sh@ll transmit across the DTE/DCE interface a
REGISTRATION REQUEST packet \with or without any
registratipn-facilities. The “Non-negotiable Facilities Values”
Registratlon-Facility is used by-the DCE in a REGISTRATION
CONFIRMATION packet totspecify the values of the Class 2
optional dser facilities.

2 In a DTE/DTE environment, the registration procedure may be
applied to the Incoming Calls Barred, Outgoing Calls Bariled, and Fast
Select Acceptance Facilities (these facilities do not usually|apply in this
environment). The Incoming Calls Barred and Outgoing {Calls Barred
Facilities may be invoked/revoked to control Virtual Call|initiation on
the DTE/DTE interface. Negotiation of the Fast Selec{ Acceptance
Facility may be used to determine the ability of both DTHs to support
the Fast Select Facility when used during Virtual Call setug.

13.1.2.3 Jseof registration-facilities applicable to Class 3
optional yser facilities

There are four €lass 3 optional user facilities:
a) Raverse Charging (13.18);

13.1.2.5 Useof registration-facilities applicable to|[Class 5
upLiunai Ul fauilum

There are nine Class 5 optional user facilities:

b) Charging Information (per Virtual Call basis) (13.22);
¢) ROA Selection (13.23.2); and
d) Called Line Address Modified Notification (13.26).

The registration procedure can be used only to determine the
availability for use of Class 3 optional user facilities. It is not

used to invoke or revoke these facilities. To ascertain the )
availability for use of Class 3 optional user facilities, the DTE

shall transmit across the DTE/DCE interface a REGISTRATION C)

a) Extended Packet Sequence Numbering and Super
Extended Packet Sequence Numbering (the exact method
for negotiating this facility is being studied by ITU-T)
(13.2) - Class 5.1;

D-bit Modification (13.3) - Class 5.1;

Packet Retransmission (13.4) - Class 5.1;

REQUEST packet with or without any registration-facilities. The ) Nonstandard Default Packet Sizes (13.9) - Class 5.2;
“Availability Of Facilities” Registration-Facility is used by the ' -
DCE in a REGISTRATION CONFIRMATION packet to specify e) Nonstandard Default Window Sizes (13.10) - Class 5.2;
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f) Default Throughput Classes Assignment (13.11)

Class5.2;

Extended Throughput Class Negotiation (13.13)
Class5.1;

9

h) Reverse Charging Acceptance (13.19) - Class 5.1; and

Charging Information (per-interface basis) (13.22)
Class5.1.

The set

I SO/IEC 8208 : 2000(E)

The appropriate registration-facilities are used

by the DCE or

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

13.1.2.5.2 Registering valuesfor Class 5.2 (Numer
optional user facilities

ic)

The appropriate registration-facilities (see table 12) are used in a
REGISTRATION REQUEST packet to specify the numeric
values that the DTE wishes to negotiate for the corresponding

Class 5.2 optional user facilities.

(The REGISTRATION

:Uylb(]: b:IOIIIIC: IQIIHC PGIGIIICLLClD (L:C,
C and HOC) is aso included in Class5.2. This set
bes the One-way Logica Channel Outgoing Facility
H the One-way Logica Channel Incoming Facility

HTC, LO
encompas
(13.7) an
(13.8).

NOTES

1 Class5 ﬂonal user facilities are further categorized by whether they
have a boollean value (Class 5.1) or anumeric value (Class 5.2).

2 In this
parameter]

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

ubclause, “optional user facilities” also refers to the set of
5 associated with the different logical channel types.

To ascertgin the availability for negotiation of Class5 optional

user facilifies, the DTE transmits across the DTE/DXE interface a
REGISTRATION REQUEST packet with or without any
registratipn-facilities. The  “Availability Of Facilities”
Registratlon-Facility is used by the DCE or DTE inl'@a
REGISTRATION CONFIRMATION packet to specify whether
optional Yiser facilities are available for negotiation bythe DTE.
If this rel;istration-facility indicates that a Class 5 gptional user
facility is pvailable for negotiation, then the DTE.may’negotiate a
value for it in a subsequent REGISTRATION REQUEST packet.

The progedure for registering a value forn such a facility is
dependent on whether the facility has & bpolean value (Class 5.1)

or a numeric value (Class 5.2).
NOTE 4|—A DTE may attempt toe register a value for a Class 5
optional uger facility without ascertaining whether it is available for

To register a value for ane-6r more optional user facilities in this
class, the DTE transmits across the DTE/DXE interface a
REGISTRATION REQUEST packet containing the appropriate
registratipn-facilities as shown in table 12. The appropriate
registratipn-facilities, as indicated in table 12, are used by the
DXE in a|REGISTRATION CONFIRMATION packet to specify
a value f
DTE/DXE interface.

13.1.25.1 Registering valuesfor Class 5.1 (Boolean) optional
user facilities

REQUEST packet transmitted across the DTEH
may also contain other registration-facilities.)

When using the “Logical Channel Types Rangd
Facility, the values to be negotiated(are the

boundary points) associated withcthe’ one-way i
channels (LIC and HIC), two-way ‘logical chan
HTC), and one-way outgoing. logical channels (
as shown in figure 1. The.relationships between
HTC, LOC, and HOC shewn in figure 1 shall

When there are no ahie=way incoming logical ch
HIC are equal te, zeéfo. When there are no

channels, LTC and HTC are equal to zero. WHh
one-way outgoing logical channels, LOC and H
zero. In_-addition, the “Logical Channel T

t/DXE interface

s” Registration-
barameters (i.e.,
ncoming logical
hels (LTC and
OC and HOC)
LIC, HIC, LTC,
be maintained.
annels, LIC and
wo-way logical
en there are no
DC are equal to
pes Ranges”

Registration-Facility also indicates the total nupber of logical

channels that the DTE wishes to use for Virtual
is equal to the sum of the number of one-way i
channels, two-way logical channels, and on
logical channels.

The appropriate registration-facilities are used
DTE in a REGISTRATION CONFIRMATION pag
the values of the corresponding Class 5.2 optior]
The relationship between the values of Class §
facilities, if any, in a REGISTRATION REQUES
those in the REGISTRATION CONFIRMATION
follows:

a) if the requested value is acceptable, thq
value is shown;

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

c) if the requested value is less than the mir]

value of that facility, then the value
minimum-permitted value.

13.2 Extended and Super Extended Packet S
Numbering Facilities

Calls. This total
ncoming logical
P-way outgoing

by the DCE or
ket to specify
al user facilities.
.2 optional user
T packet and
packet is as

n the requested

the maximum-
alue shown is

imum-permitted
shown is the

bguence

Super Extended

Packet Sequence Numbering are optional user facilities. Only one
of these facilities may be agreed to for a period of time by the

DTE and DXE.

The appropriate registration-facilities (see table 12) are used by a Extended Packet Sequence Numbering, if subscribed to, provides
sequence numbering of packets performed modulo 128. It applies

in common to all logical channels at the DTE/DXE interface.

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

O ISO/IEC 2000 — All rights reserved

Super Extended Packet Sequence Numbering,

if subscribed to,

provides sequence numbering of packets performed modulo 32
768. It applies in common to all logical channels at the

DTE/DXE interface.
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If neither Extended nor the Super Extended Packet Sequence
Numbering is agreed, the sequence numbering of packets is
performed modulo 8.

NOTE /7 In addition, some networks may permit the calling DTE to
dynamically select modulo 32 768 or modulo 128 or modulo 8 operation
on a per-virtual call basis and to choose the modulo for each permanent
virtual circuit. The same modulo applies to both directions of
transmission for a given logical channel. This type of operation is
beyond the scope of this International Standard.

receive sequence number P(R) and by starting the Reject
Response Timer (T27). The value of this P(R) shall be greater
than or equal to the P(R) last sent by the DTE and less than the
P(S) of the next DATA packet to be transmitted by the
interfacing DXE. If the P(R) is outside this range, the DXE
receiving the REJECT will initiate a reset procedure. A DCE will

indicate the cause as “Local Procedure Error” whereas a DTE
will indicate the cause as “DTE OriginatedIh either case, the

diagnostic will be “Invalid P(R).”

13.3 D-pit Modification

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

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

For comrnunications within the national network, this user
facility, if jsubscribed to

a) changes from 0 to 1 the value of bit 7 of the Genera
Format ldentifier in all CALL REQUEST and CALL
AQCEPTED packets and the value of the D-bit in all
DATA packets received from the DTE, and

b) se‘t]to 0 the vaue of bhit 7 of the General Format

Idgntifier in al INCOMING CALL and CALL
CONNECTED packets and the value of the D-bit in al
DATA packets transmitted to the DTE.

For interational operation, conversion (b) above applies and
conversio (a) above does not apply. Other conversion‘rules for
internatioal operation are for bilateral agreement" between
Administrptions.

Seealso:
O Ddlivery Confirmation bit (6.3 and.7.1.4).

13.4 Pafket Retransmission

Packet Regtransmission is an optional user facility agreed to for a
period of fime by the DTE.and/DXE. It appliesin common to all
logical chpnnels at the DTE/DXE interface. The procedures for
using thiq facility torrequest retransmission of DATA packets
apply only while a.legical channd is in the FLOW CONTROL
READY date (d1)-

In a DTHE/DTE environment, separate agreement to use this

The Tfallure to receive the requested DATA
expiration of timer T27 is considered an etror
packet is retransmitted up to a maximum(numb
Atfter this, the DTE resets the logical channe]
indicating “DTE Originated” and the-diagnostic *
Or Retransmission Count Surpassed,For Reject.’

NOTE 1 —A DCE or DTE receivifig a REJECT packet is
to retransmit the requested DATA packets in such a timely
to prevent the transmitting DTE'S*T27 timer from expirin
such atimer should be used with caution.

Until the requested\DATA packet is received
packets received(on the logical chanrldd be dig

NOTE 2 —A\DTE receive-not-ready situation indicated
transmission,)of”a RECEIVE NOT READY packet is cl
transmission'of a REJECT packet.

See’also:
{1 REJECT packet format (12.8 and figure 27
O Retransmission Response Timer (T27) (taj
0 Reject Retransmission Count (R27) (table
0 RESET procedures (clause 8);
O Receive-not-ready situation (7.1.6).

13.4.2 Processing aretransmission request

In a DTE/DCE environment, receipt of a REJECT
DTE is considered an error; in this event, the DTH
logical channel. In a DTE/DTE environment, both

packet before
The REJECT

br of times R27.
with a cause

Timer Expired

not obligated
ashion so as
D. Therefore,

, other DATA
carded.

by the prior
pared by the

);
ble 26);
27);

backet by a
F resets the
DTEs shall

agree on the use of this facility. Failing such agreenent, receipt

of a REJECT packet is considered an error and
channel is reset. When the DTE resets the logic
cause should indicate “DTE Originated” with

“Unidentified Packet” or “Reject Not Subscribed T

When receiving a REJECT packet, a DTE or D
the specified logical channel, retransmission of
The P(S) of the first retransmitted DATA packet

the logical

bl channel, the
the diagnostic
0."

XE initiates, on
DATA packets.
is equal to the

P(R) indicated in the REJECT packet. DATA p4d

ckets up to the

facility is requiTedfor each diTectiom of data trarTSmissior. For
the transmission of DATA packetsin a given direction, use of this
facility permits the DTE receiving the DATA packets to transmit
REJECT packets and requires the DTE transmitting the DATA
packets to process received REJECT packets, as described
below. In a DTE/DCE environment, a DTE subscribing to this
facility may transmit REJECT packets but will never receive
REJECT packets.

13.4.1 Requesting DATA packet retransmission

A DTE requests retransmission of one or severa consecutive
DATA packets by transmitting across the DTE/DXE interface a
REJECT packet specifying the logical channel and a packet

60

P(S) of the last DATA packet transmitted before receipt of the

REJECT packet are also retransmitted. Until th

e DXE or DTE

transfers across the DTE/DXE interface a DATA packet with a

P(S) equal to the P(R) indicated in the REJECT

packet, the DTE

or DXE will consider the receipt of another REJECT packet as a
procedure error and will reset the logical chantreh DTE/DCE

environment, a DCE will indicate the cause as “L

ocal Procedure

Error.” In a DTE/DTE environment, a DTE will indicate the
cause as “DTE Originated.In either case, the diagnostic will be

“Unauthorized Reject.”

Those DATA packets within the window and

pending initial

transmission may follow the retransmitted DATA packet(s).

O ISO/IEC 2000 — All rights reserved
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NOTE — A DTE receive-not-ready situation indicated by the prior O Optional User Facility for Incoming Calls Barred (13.5).
reception of a RECEIVE NOT READY packet is cleared by the reception . .

of aREJECT packet. 13.8 One-way Logical Channel Incoming

See also: 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
O Receive-not-ready situation (7.1.6); facility, if subscribed to, restricts the logical channel's use to
receiving incoming Virtual Calls only.

O Reset procedures (clause 8);

O Timers to consider when receiving a REJECT packet
(tabte28): NOTE-1—A-sre-way-HcemingHogica-channe-used-for Virtual Calls
retains its full-duplex capability.

13.5 Ingoming CallsBarred

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

The rules according to which Logical Chahnel Identifiers can be
assigned to one-way incoming logical.channels for Virtual Calls
are given in figure 1.

Incoming| Calls Barred is an optional user facility agreed to for a NOTE 2 —If all the logical channel3-of Virtual Calls|are oneway

period of|time by the DTE and DCE. This facility applies to all incoming a a DTE/DXE interface, then the effect is equialent to the
logical channels used at the DTE/DCE interface for Virtual Calls.  oytgoing Calls Barred Facility.

This usef facility, if subscribed to, prevents incoming Virtual gee also:
Calls from being presented to the DTE. The DTE may originate

outgoing Virtual Calls. O Optional UserFacility for Outgoing Calls Barred (13.6).
NOTES 13.9 Nonstandard Default Packet Sizes

1 Logica fhannels used for outgoing Virtual Calls retain their full- Nonstandard\Default Packet Sizes is an optiopal user facility
duplex capgbility. agreed tofor a period of time by the DTE and DXE. This user

facility,\if. subscribed to, provides for the selectipn of a default
packet-size for each direction of data transmissign from the list of
packet sizes supported by the DTE and DXE. ome DXEs may

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

caling DTE). ; :

g ) constrain the default packet size to be the|same for both
13.6 OdJtgoing CallsBarred directions of data transmission across the DTH/DXE interface.
This optidhal user facility applies only to Virtual Call service in The default packet size used by a DTE shall always be capable of
aDTE/DQE environment. being set to 128. In the absence of this facility, the default packet

size for each direction of data transmissioh28 octets.
Outgoing| Calls Barred is an optional user facility agréed to for a ) .
period ofl time by the DTE and DCE. This faCl'lty applies to all NOTE —T_he t_erm “packet size” refers to the maximpm Iength of the
logical channels used at the DTE/DCE interface for Virtual Calls. User Data Field in a DATA packet.
Values other than the default packet sizes may be nefotiated for
a Virtual Call by means of the Flow Control | Parameter
Negotiation Facility. Values other than the default packet sizes
may be agreed to for a period of time for each Permapent Virtual
NOTE —]Logical channels used for incoming Virtual Calls retain their Circuit.
full-duplex|capability.

Seedlso:

This user facility, if subscribed to, prevents the DCE from
accepting outgoing Virtual Calls from the DTE. The DTE may
receive irjcoming Virtual Calls.

13.7 Orle-way L ogical €harin utgoin
3, O eway 09 ,Ca S .a €0 90 9 . O Optiond User Facility for Flow Control| Parameter
This optiopal user facility applies only to Virtual Call service. Negotiation (13.12).

One-way| Logical Channel Outgoing is an optional user facility 13.10 Nonstandard Default Window Siz
agreed tg for a.period of time by the DTE and DXE. This user 3 onstandard ) efa . .do S .es .
facility, ifl subscribed to, restricts the logical channel's use to Nonstandard Default Window Sizes is an optional jiser facility

originatiny @utgoing Virtual Calls only. agr.eled tg for a period of timg by the DTE and DXEE. This user

fQ{"IlIf\]I’ fsubscribed i7a¥ Ir_\rr\\nr‘lm for-the selection-bf a default
NOTE 1 —A one-way outgoing logical channel used for Virtual Calls window size for each direction of data transmission from the list
retains its full-duplex capability. of window sizes supported by the DTE and DXE. Some DXEs

The rules according to which Logical Channel Identifiers can be M constrain the default window size to be the same for both
assigned to one-way outgoing logical channels for Virtual Calls directions of data transmission across the DTE/DXE interface.

are given in figure 1. qu normal and extended segquence numbering the qlefault
window size used by a DTE shall always be capable of being set
NOTE 2 —If al the logical channels for Virtual Calls are one-way to 2. For super extended sequence numbering the default window
outgoing at a DTE/DXE interface, then the effect is equivalent to the size used by a DTE shall always be capable of being set to 128.
Incoming Calls Barred Facility (except that note2 to 13.5 does not In the absence of this facility, the default window sizes for
apply). normal and extended sequence numbering are 2, and the default
See also: window sizes for super extended sequence numbering are 128.
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Values other than the default window sizes may be negotiated for
a Virtual Call by means of the Flow Control Parameter
Negotiation Facility. Values other than the default window sizes
may be agreed to for a period of time for each Permanent Virtual
Circuit.

See also:

O Optiona User Fecilities for Extended and Super Extended
Packet Sequence Numbering (13.2);

control parameters are the packet size and window size at the
DTE/DXE interface for each direction of data transmission.

NOTE 1 —The term “packet size” refers to the maximum length of the

User Data Field in a DATA packet.

In the absence of the Flow Control Parameter Negotiation
Facility, the flow control parameters to be used at a particular
DTE/DXE interface are the default packet sizes and the default

window sizes.

O Optiona User Facility for Flow Control Parameter

Nggotiation (13.12).

13.11 ault Throughput Classes Assignment

Default Tlhroughput Classes Assignment is an optional user
facility agfeed to for a period of time by the DTE and DXE. This
user facilfty, if subscribed to, provides for the selection of a
default thfoughput class for each direction of data transmission
from the [ist of throughput classes supported by the DTE and
DXE. Sorme DXEs may constrain the default throughput classes
to be the|same for both directions of data transmission. In the
absence of this facility, the default throughput classes correspond
to the use class of service (i.e., access-line transmission rate) of
the DTE. |In a DTE/DCE environment, they may not exceed the
maxi mum{throughput class supported by the DCE.

The defadlt throughput classes are the maximum throughput
classes which may be associated with any Virtual Call at the
DTE/DXH interface. Values other than the default throughput
classes mhy be negotiated for a Virtual Call by means of the
throughput class negotiation facilities. Values other than the
default thfoughput classes may be agreed to for a period of time
for each Hermanent Virtual Circuit.

See also:

O Optiona User Facilities for Throughput Class'Negotiation
(13.13);

O Throughput Class values (15.2.2.2).
13.12 F|ow Control Parameter Néegatiation
This optiohal user facility applies only to Virtual Call service.

Flow Control Parameter Negotiation is an optional user facility
agreed to [for a period of timge*by the DTE and DXE for Virtua
Calls. Thif user facility, if¢subscribed to, permits negotiation on a
per Virtudl Call basis.of’the flow control parameters. The flow

NOTE 2 —The default window size is either 2 (modulols or modulo

128 operation), 128 (modulo 32 768 operation) or the-valus
the Nonstandard Default Window Sizes Facility. The'defaul
is either 128 or the value selected via the Nonstandard D
Sizes Facility.

When the calling DTE has subscribed to thd
Parameter Negotiation Facility, it-may separatel
CALL REQUEST packet, packet sizes and/or W
both directions of data\transmission of the

particular window sizes are not explicitly request|
REQUEST packet,.thén the DXE will assume
window sizes were" requested for both dirg
transmission. , If\.particular packet sizes are
requested, theh the DXE will assume that the de
were requested for both directions of data transn

When«a- called DTE has subscribed to the
Parameter Negotiation Facility, each INCOMING
indicates the packet sizes and window sizes fi
pegotiation can starti a DTE/DTE environmen
indication is present only if the calling DTE has prov
CALL REQUEST packet). No relationship has to
the packet sizes (P) and/or window sizes (W)

CALL REQUEST packet and those indicated in {
CALL packet except in a DTE/DTE environment
CALL REQUEST and INCOMING CALL packets ar
same packet). The called DTE may request windd
packet sizes with facilities in the CALL ACCEPTH
only valid facility requests in the CALL ACCEPTH
function of the facility indications in the INCO
packet, are given in table 13. If a facility reques
the CALL ACCEPTED packet, then the called O
to have accepted the values indicated in the IN
packet.In a DTE/DTE environment, if no facility ind
present in the INCOMING CALL packet and no facili
made in the CALL ACCEPTED packet, then the cal
assumed to have accepted the default values.

selected via
t packet size
fault Packet

Flow Control
request, in the
indow sizes for
irtual Call. If
ed in the CALL
that the default
ictions of data
not explicitly
fault packet sizes
ission.

Flow Control
CALL packet
om which DTE

t, such an
deditinits
exist between
equested in the
he INCOMING
where the

e really the

w sizes and/or
ED packet. The
D packet, as a
MING CALL

is not made in
TE is assumed
COMING CALL
cation was

y request is

led DTE is

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

Parameter
Indication

Valid Parameter Request

P(indicated) = 128
P(indicated) < 128

P(indicated) P > (requested) > 128
P(indicated) < P(requested) < 128

Modulo 8 or 128 | W(indicated) > 2 W(indicated) = W(requested) = 2
operation W(indicated) = 1 W(requested) =1 or 2

Modulo 32 768 W(indicated) = 128 | W(indicated) = W(requested) = 128
operation W(indicated) <128 | W(indicated) < W(requested) < 128
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In a DTE/DCE environment, when the calling DTE has
subscribed to the Flow Control Parameter Negotiation Facility,
every CALL CONNECTED packet indicates the packet sizes and
window sizes to be used at the interface for the call. In a
DTE/DTE environment, absence of a facility indication in the
CALL CONNECTED packet indicates that the called DTE has
accepted the values in the INCOMING CALL packet or, if none,
the default values. The only valid facility indications in the
CALL CONNECTED packet, as a function of the facility
requestsinthe CAl | REQUEST packet aregivenintable 14

I SO/IEC 8208 : 2000(E)

When the Basic Throughput Class Negotiation Facility has been
subscribed to, the DTE may explicitly negotiate throughput
classes up to 192 000 bit/s. When the Extended Throughput
Class Negotiation Facility has been subscribed to, the DTE may
explicitly negotiate throughput class values higher than 192 000
bit/s. The throughput classes are considered independently for
each direction of datatransmission.

NOTE1 — For an interim period, some networks may allow
subscription of default throughput classes higher than 192 000 bit/s

A network may have constraints requiring the flow control
parameters used for a call to be modified before indicating them
to the OTE in the INCOMING CALL packet or CALL
CONNECJTED packet; eg., the ranges of parameter values
available pn various networks may differ.

Window s|zes and packet sizes need not be the same at each end
of a Virtugl Call in a DTE/DCE environment.

The role pf a DCE in negotiating the flow control parameters
may be ngwork-dependent.

Seealso:
O Haew control procedures (7.1);

O Optiona User Fecility for Nonstandard Default Packet
Sizes (13.9);

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

O Cqding of the packet-size request (15.2.1 and 15.2.2.1.1);

0 Cdqding of the window-size

152.2.1.2).

request (15.2.1 and

13.13 Throughput Class Negotiation Facilities

These opfional user facilities apply only to the“Virtual Call
service.

Basic Thrpughput Class Negotiation and Extended Throughput
Class Negotiation are optiona user facilities. Only one of these
facilities may be agreed to for a period of time by the DTE and
DXE for|Virtual Cals. If subséribed to, the facility permits
negotiatiop on a per Virtua Call-basis of the throughput classes.

Table 14 — Valid Flow Control Parameter Indications in CALL CONNECTED Packet
in Response to Flow Control Parameter Requests in CALL REQUEST Packet

WHem the BasiC — Throughpat Crass— NegotrationFacijity is also
subscribed. In this case, the meaning of the value corréspgnding to 192
000 hit/s in the parameter field of the Basie~Fhroughput Class
Negotiation Facility in INCOMING CALL and CALL QONNECTED
packets is changed to “192 000 bit/s or higher."

When the calling DTE has subscribed) to’ one of the throughput
class negotiation facilities, it _may request, in |the CALL
REQUEST packet, the throughput)classes for both directions of
data transmission of the Vittdal Call. If particular|throughput
classes are not explicitly“requested in the CALL |REQUEST
packet, then the DXEwill"assume that the default yalues were
requested for both directions of data transmission.

When a called DTE has subscribed to one of the throyghput class
negotiation {facilities, each INCOMING CALL packet will
indicate the'throughput classes from which DTE negqtiation may
start (inva DTE/DTE environment, such an indicatiop is present
only*ifithe calling DTE has provided it in its CALL| REQUEST
packet). When provided, these throughput classes arefless than or
equal to the ones selected by the calling DTE, either gxplicitly, or
by default if the calling DTE has not subscribed to] one of the
throughput class negotiation facilities or has not explicitly
requested throughput class values in the CALL [REQUEST
packet. In a DTE/DTE environment, the called DTE should
assume that the default throughput classes were reqgpested if no
indication is present in the INCOMING CALL pgacket. In a
DTE/DCE environment, the throughput classes indi¢ated to the
called DTE will also not be greater than the default|throughput
classes, respectively for each direction of transmisgion, at the
calling and the called DTE/DCE interfaces. They may be further
constrained by internal limitations of the network.

Parameter Request

Valid Parameter Indication

P(requested) > 128
P(requested) < 128

P(requested) = P(indicated) = 128
P(requested) < P(indicated) < 128

Modulo 8 or 128 | W(requested) > 2 W(requested) = W(indicated) = 2
operation W(requested) = 1 W(indicated) = 1 or 2

Modulo 32 768 W(requested) = 128 | W(requested) = W(indicated) = 128
operation W(requested) < 128 | W(requested) < W(indicated) < 128

O ISO/IEC 2000 — All rights reserved
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The cadled DTE may request, with a facility in the CALL
ACCEPTED packet, the throughput classes that should finally
apply to the Virtual Call. The only valid values of throughput
classes in the CALL ACCEPTED packet are those that are less
than or equal to the ones (respectively for each direction of data
transmission) indicated in the INCOMING CALL packet. If the
called DTE does not make any throughput class facility request in
the CALL ACCEPTED packet, then the throughput classes
finaly applying to the Virtual Call will be the ones indicated in
the INCOMING CAI | packet

The set of closed user group (CUG) optiona user facilities
enables users to form groups of DTEs to and/or from which
access is restricted. Different combinations of access restrictions
to and/or from DTES having one or more of these facilities result
in various combinations of accessibility within a network
environment. Figure 30 shows some of the possibilities that exist
for ahypothetical situation.

There are seven CUG-related facilities: five of these are facilities
that each DTE and the network may agree to for a period of time;

In a DTE/DCE environment, if the called DTE has not
subscribed to one of the throughput class negotiation facilities,
the throughput classes finally applying to the Virtual Call are
less than pr equal to the ones selected at the calling DTE/DCE
interface, fand less than or equal to the default values defined at
the called|DTE/DCE interface.

When the|calling DTE has subscribed to one of the throughput
class neggtiation facilities, every CALL CONNECTED packet
will indicgte the throughput classes finally applying to the Virtual
Call. In a|]DTE/DTE environment, such an indication is present
only if thg called DTE has provided it in its CALL ACCEPTED
packet; i its absence, the calling DTE should assume the
throughput classes requested in its CALL REQUEST packet or, if
none, the flefault throughput classes apply.

In a DTEJ/DCE environment, when neither the calling DTE nor
the called DTE has subscribed to one of the throughput class
negotiation facilities, the throughput classes applying to the
Virtual Call will not be higher than the ones agreed to as
defaults af the calling and called DTE/DCE interfaces. They may,
be further| constrained to lower values by the network, e.g., for
internatiopal service.

NOTES

2 Since both the Flow Control Parameter Negotiation Fagility~and either
the Basic pr Extended Throughput Class Negotiation Facility can be
applied to g single call, the achievable throughput will'depend on how the
D-bit is mahipulated.

3 Users arp cautioned that the choice of toe_small a window size and
packet sizq at a DTE/DXE interface (madeyby use of the Flow Control
Parameter [Negotiation Facility) may_adversely affect the attainable
throughput|class of a Virtual Call ~Thi§is likewise true of flow control
mechanisms adopted by the DTE te-Control data transmission from the
DXE.

4 Basic Throughput Class Negotiation and Extended Throughput Class
Negotiatior] facilities‘should never be present simultaneously at the
DTE/DXE |nterface.

See also:

0 Coding of the Throughput
(15.2.1and 15.2.2.2);

ass Negotiation Facilities

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

O Optiond User Facility for Flow Control Parameter
Negotiation (13.12).

13.14 Closed User Group related facilities

These optional user facilities apply only to Virtual Call servicein
a DTE/DCE environment.
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the other two facilities permit the CUG sdlected lor a given
Virtual Call to be indicated. These seven facilities-are:;

a) Closed User Group (13.14.1): this isthe-basiclfacility that
enables a DTE to belong to one or(tnore CUGH;

b) Closed User Group With Outgoing Access (18.14.2): 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 belpnging to any CUG), andto DTESin
other CUGs having)the incoming access cagability (see
(c) below);

¢) Closed UserGroup With Incoming Access (18.14.3): this
is a vafiant of (a) that also enables the DTH to receive
incoming calls from DTES in the open part of fhe network
(i.e¢ from DTEs not belonging to any CUG), and from
DTEs in other CUGs having the outgding access
capability (see (b) above);

d) Incoming Calls Barred Within A Closed Wser Group
(13.14.4): this is a supplementary facility to| (a), or (b)
and/or (c) that prevents the DTE from regeiving any
incoming calls from DTEsin a specified CUG

e) Outgoing Calls Barred Within A Closed Wser Group
(13.14.5): this is a supplementary facility tof (a), or (b)
and/or (c) that prevents the DTE from making any
outgoing callsto DTEsin a specified CUG;

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

Selection
lesa DTE

apply for

g) Closed User Group With Outgoing Acc
(13.14.7): thisis a variant of (f) that aso en
or DCE to signa that outgoing access shoul
the Virtua Call.

A DTE may belong to one or more CUGs. Each DTE belonging
to at least one CUG agrees with the network to have either the
Closed User Group Facility, or one or both of the
Group With Outgoing Access and the Closed User
Incoming Access Facilities. For each CUG to which a DTE
belongs, either or none of the Incoming Calls Barred Within A
Closed User Group or the Outgoing Calls Barred Within A
Closed User Group Fecilities may apply for that DTE. Different
combinations of CUG facilities may apply for different DTES
belonging to the same CUG.

Depending on the CUG-related subscriptions and the number of
CUGs that the DTE belongs to, a preferential CUG may also be
required to be specified by the DTE. Specification of a
preferential CUG alows a CUG to be designated for a given
Virtual Call without explicitly indicating it in a CALL
REQUEST or INCOMING CALL packet.

O ISO/IEC 2000 — All rights reserved
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DTEB

DTEE NETWORK

CLOSED USER GROUP (CUG) INFORMATION

CAN MAKE | CAN RECEIVE
DTE SUBSCRIPTION CALLSTO CALLSFROM
A CUG With Outgoing Access B,D,E B
*CUG1
B CUG With Incoming Access A A,CD,E
*CUG1
* CUG 2 With Outgoing Calls Barred
C | CUG B D
* CUG2
D CUG With lnacoming Access B,C A E
* CUG 2 With Incoming Calls Barred
E No CUG-Subscription B,D A

Figure-30 — Allowable Connections in Hypothetical Closed User Group Environment

When a OTE belonging to one or more CUGs places a Virtual 13.14.1 Closed User Group

Call, the PTE may-explicitly indicate in the CALL REQUEST This optional user facility applies only to Virtual Call servicein
packet the CUG selected by using the Closed User Group a DTE/DCE environment.

Selection |Facility or the Closed User Group With Outgoing

Access ection Facility (see the note). When a DTE belonging CtosedUSer Group 1S an optonal user facifity agreed to for a
to one or more CUGs receives a Virtua Call, the CUG selected period of time by the DTE and DCE for Virtual Calls. This user
may be explicitly indicated in the INCOMING CALL packet facility, if subscribed to, enables the DTE to belong to one or
through the use of the Closed User Group Selection Facility or more CUGs. A CUG permits the DTEs belonging to the group to
the Closed user Group With Outgoing Access Selection Facility. communicate with each other but precludes communication with

all other DTEs.
NOTE — For a given Virtual Call, only one of the above-mentioned

selection facilities can be present. When the DTE belongs to more than one CUG, then a

f tial CUG shall b ified.
The number of CUGs to which a DTE can belong is network preferentia shallbe speciiie

dependent. When the Closed User Group Facility is subscribed to, then only
the Closed User Group Selection Facility is applicable for use at
the DTE/DCE interface.
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13.14.2 Closed User Group With Outgoing Access

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

Closed User Group With Outgoing Access is an optional user
facility agreed to for a period of time by the DTE and DCE for
Virtual Calls. This user facility, if subscribed to, enablesthe DTE
to belong to one or more closed user groups and to originate
Virtual Calls to DTEs in the open part of the network (i.e, to
DTEs not_belonging to any CUG) and to DTEs belonging to

but prevents the DTE from originating Virtual Calls to DTEs in
this CUG.

13.14.6 Closed User Group Selection
This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

Closed User Group Selection is an optional user facility which
may be used on a per Virtual Call basis. This facility may be
requested or received by a DTE only if it has subscribed to the

other CUGs with the incoming access capability.

When the|Closed User Group With Outgoing Access Facility is
subscribed to and the network offers to the DTE the capability of
choosing ot to have a preferential CUG and the DTE has chosen
not to have a preferential CUG, then both the Closed User Group
Selection |Facility and the Closed User Group With Outgoing
Access Sdlection Facility are applicable for use at the interface.
In al othgr cases of subscription to the Closed User Group With
Outgoing JAccess Facility, the DTE shall specify a preferential
CUG and only the Closed User Group Selection Facility is
applicablg for use at the interface.

13.14.3 Closed User Group With Incoming Access

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

Closed Uger 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 Fegility is

Selection |Facility and the Closed User Greup With Outgoing
Access Sdlection Facility are applicablefor-dse at the interface.
In al othgr cases of subscription to the Ctosed User Group With
Incoming [Access Facility, the DTE\shall specify a preferential
CUG and only the Closed Usex -Group Selection Facility is
applicablg for use at the interface.

13.14.4 Incoming Calls Barred Within A Closed User Group
This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE envirenment.

Incoming | Calls Barred Within A Closed User Group is an
optional facility agreed to for a period of time by the DTE

Closed—OserGroup Facitity, or to the Closed U G
Outgoing Access Facility and/or the Closed Usex

Incoming Access Fecility.

The Closed User Group Selection Facility. may be
caling DTE in the CALL REQUEST packet to speci
selected for aVirtual Call.

The Closed User Group Selection Facility is u
INCOMING CALL packet 1o, indicate to the calle
CUG selected for a Virtuad €all.

The number of CUGs te which a DTE can belong
dependent. If the paaximum value of the index assig]
by the DTE to/select the CUG is 99 or less, the basi
the Closed User Group Selection Facility shall be
maximuntyalUe of the index assigned is between 100
the extended format of the Closed User Group Select
shall“be’used.

Some networks may permit a DTE to use either t
extended format of the Closed User Group Select
when theindex is 99 or less.

NOTE — When a DTE subscribes to less than 101 CUGH
should be able to agree on a maximum value of the index
100 if requested by the DTE.

The appearance, in a CALL REQUEST packet,
or a format inconsistent with the number of CUQ
is an error for which the network clears the ca
indicating “Invalid Facility Request.”

The significance of the presence of the Clos
Selection Facility in CALL REQUEST and INCQ

packets is given in tables 15 and 16, respectivelyj.

See also:

0 Coding of the Closed User Group Se
(15.2.1 and 15.2.2.3).

13.14.7 Closed User Group With Outgoing Accesd
This optional user facility applies only to Virtual Cal

Sroup With
Sroup With

sed by the
fy the CUG

sed in the
d DTE the

is network
hed for use
c format of
sed. If the
and 9 999,
ion Facility

he basic or
on Facility

the network
smaller than

of both formats
s subscribed to
Il with a cause

ed User Group

MING CALL

ection Facility

Selection
| servicein

a DTE/DCE environment

and DCE. This user Tacility, 1T subscribed to for a given CUG,
permits the DTE to originate Virtua Calls to DTEs in this CUG
but precludes the reception of incoming calls from DTES in this
CUG.

13.14.5 Outgoing Calls Barred Within A Closed User Group
This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.

Outgoing Calls Barred Within A Closed User Group is an
optional user facility agreed to for a period of time by the DTE
and DCE. This user facility, if subscribed to for a given CUG,
permits the DTE to receive Virtua Calls from DTEs in this CUG
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Closed User Group With Outgoingcéess Sel

ection is an

optional user facility which may be used on a per Virtual Call
basis. This facility can only be used if the network offers to the

DTE the capability not to have a preferential CU

G 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 &ess Facility, or to both the Closed
User Group With Outgoing é&ess and Closed User Group With

Incoming Access Facilities. This facility may be

received by a

DTE only if it has subscribed to the Closed User Group With
Incoming Access Facility, or to both the Closed User Group With
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Table 15 — Meaning of Closed User Group Related Facilities in CALL REQUEST Packets

Contentsof CALL REQUEST Packet (see Note 1)
Neither Closed User
CUG subscription of the Closed User Group Closed User Group Group Selection nor
calling DTE Selection Facility With Outgoing Access Closed User Group
Selection Facility With Outgoing Access
Selection Facility
CUG with Preferentia or only CUG
preferential (see Note 2) CUG specified (see Note 3)
CUG/IA with (see Note 3)
preferential
CUG/OA with CUG specified Not allowed Preferentialor only CUG
preferential with outgoing access (call cleared) with-outgoing access
CUG/IA/OA with (see Note 3) (see Notes 4, 5)
preferential
CUG/IA without Not allowed
preferential (call cleared)
CUG/OA without CUG specified CUG specified with
preferential (see Note 3) outgoing access
CUG/IA/OA without (see Notes4,'5) Outgoing Access
preferential
No CUG Not alowed Not alfowed
(call cleared) (call\cleared)

1A =[Incoming Access
OA F Outgoing Access
NOTES

alowgd in the CALL REQUEST packet.
2 CYG without preferential is not allowed.

1 Theinclusion of both the Closed User Group Selectionacility and the Closed User Group With Outgoing Access Selection Facility i not

3 If qutgoing calls are barred within the specified, CUG or within the preferential or only CUG, then the call is cleared.
4 If qutgoing calls are barred within the specified CUG or within the preferential or only CUG, then only outgoing access applies.

5 Fof international calls, if the destinatien.network does not support the Closed User Group With Outgoing Access Selection Fecility, the call
may Ipe cleared even if the called DTE bélongs to the specified CUG or to the open world, or has incoming access.

Incoming [Access and Closed User Group With Outgoing Access
Facilities.
The Closad User Group)With Outgoing Access Selection Facility
may be uged by thecalling DTE in the CALL REQUEST packet

to specify the €UG selected for a Virtual Call and to indicate that
outgoing zrccess isalso desired.

Some networks may permit a DTE to use either the basic or
extended format of the Closed User Group With Outgping 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 Closed User Group With Outgoing Access Selection Facility
isused in the INCOMING CALL packet to indicate to the called
DTE the CUG sdlected for a Virtual Cal and that outgoing
access had applied at the calling DTE.

The number of CUGs to which a DTE can belong is network
dependent. If the maximum value of the index assigned for use
by the DTE to select the CUG is 99 or less, the basic format of
the Closed User Group With Outgoing Access Selection Facility
shall be used. If the maximum value of the index assigned is
between 100 and 9 999, the extended format of the Closed User
Group With Outgoing Access Selection Facility shall be used.

O ISO/IEC 2000 — All rights reserved

The appearance, In a CALL REQUEST packet, of both formats
or a format inconsistent with the number of CUGs subscribed to
is an error for which the network clears the call with a cause
indicating “Invalid Facility Request.”

The significance of the presence of the Closed User Group With
Outgoing Access Selection Facility in CALL REQUEST and
INCOMING CALL packets is given in tables 15 and 16,
respectively.

See also:

O Coding of the Closed User Group With Outgoingcéss
Selection Facility (15.2.1 and 15.2.2.4).
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Table 16 — Meaning of Closed User Group Related Facilities in INCOMING CALL Packets

Contentsof INCOMING CALL Packet (see Note 1)
o Neither Closed User
CUG subscription of the Closed User Group Closed User Group Group Selection nor
calling DTE Selection Facility With Outgoing Access Closed User Group
Selection Facility With Outgoing Access
Selection Facility
CUG with
preferential Preferential or only CUQG
(see|Note 2) CUG specified (see Note 3)
CUG/OA with (see Note 3)
preferential
CUG/IA with Not applicable One of-the’following:
preferential CUG specified or — Preferential or only QUG
CUG specified = Preferential or only QUG
with incoming with incoming accesps
access (see Note 5)
CUG/IA/OA with (see Note 4) — Incoming access
preferential
CUG/OA without Not applicable
preferential
CUG/IA without CUG specified CUG specified with
preferential (see Note 3) ineOming access
CUG/IA/OA without (see Note 4) Incoming Access
preferential
No CUG Not applicable Not applicable
1A =[Incoming Access
OA F Outgoing Access
NOT[ES
1 The DCE will never include both the CloSed\User Group Selection Facility and the Closed User Group With Outgoing Access Selettion
Facilifty in an INCOMING CALL packet.
2 CYG without preferential is not allowed:
3 W:[en incoming calls are barregd-within this CUG, the call is blocked; there is no incoming call.
4 Wien incoming calls are parred’within this CUG, only incoming access applies and the INCOMING CALL packet contains neithgr the
Closgd User Group Selection\Facility nor the Closed User Group With Outgoing Access Selection Facility.
5 When incoming callsarebarred within this CUG, only incoming access applies.

13.14.8 Absence of both CUG-Selection Facilities

Access Selection Facility in CALL REQUEST and INCOMING
CALL packetsisgiven in tables 15 and 16, respectively.

13.15 Bilateral Closed User Group related facilities

These optional user facilities apply only to Virtual Call servicein
a DTE/DCE environment.

The set of bilateral closed user group (BCUG) optiona user
facilities enables pairs of DTEs to form hilatera relations
allowing access between each other while limiting access to or
from other DTEs with which such arelation has not been formed.
Different combinations of access restrictions for DTEs having
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these facilities result in various combinations of &
within a network environment.

cessibility

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

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

b) Bilateral Closed User Group With Outgoing Access
(13.15.2): thisisavariant of (&) that also enablesthe DTE
to make outgoing calls to DTESs in the open part of the
network (i.e., to DTEs not belonging to any BCUG); and
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c) Bilatera Closed User Group Selection (13.15.3): this
facility provides for the gspecification of the BCUG
pertaining to a specific Virtual Call.

A DTE may belong to one or more BCUGs. Each DTE belonging
to at least one BCUG heas either the Bilatera Closed User Group
Facility or the Bilateral Closed User Group With Outgoing
Access Facility. For agiven BCUG, it is permissible for one DTE
to subscribe to the Bilateral Closed User Group Facility while the
other DTE subscribes to the Bilateral Closed User Group With

I SO/IEC 8208 : 2000(E)

The Bilateral Closed User Group Selection Facility is used in the
INCOMING CALL packet to indicate to the called DTE the
BCUG sdlected for a Virtual Call. The cadling-DTE address
length is coded all zeros.

See also:

O Coding of the Bilateral Closed User Group Selection
Facility (15.2.1 and 15.2.2.5).

13.16 Fast Select

Outgoing Access FaciTity.

When a OTE belonging to one or more BCUGs places a Virtual
Call, the DTE should indicate in the CALL REQUEST packet the
BCUG sglected by using the Bilatera Closed User Group
Selection |Fecility. When a DTE belonging to one or more
BCUGs rkceives a Virtual Call, the BCUG selected will be
indicated {n the INCOMING CALL packet through the use of the
Bilateral ¢losed User Group Selection Facility.

The numier of BCUGs to which a DTE can belong is network
dependent].

A DTE npy, at the same time, have one of the Bilateral Closed
User Groyp related facilities and one or more of the Closed User
Group rel¢ted facilities described in 13.14. The CUG and BCUG
facilities @re independent of one another. For example, a call
within a [CUG is not regarded as an outgoing access cal in
relation tg the BCUG-related facilities.

13.15.1 Bilateral Closed User Group

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

Bilateral €losed User Group is an optiona user facility agreed-to
for a periqd of time by the DTE and DCE for Virtua Calls. Fhis
user facility, if subscribed to, enables the DTE to belorigto one
or more BICUGs. A BCUG permits apair of DTESs that bilaterally
agree to gommunicate with each other to do so but precludes
communidation with all other DTESs.

13.15.2 Bilateral Closed User Group With/Outgoing Access

This optidnal user facility applies only.to Virtual Call servicein
a DTE/DQE environment.

Bilateral [Closed User Group-With Outgoing Access is an
optional facility agreed\to/for a period of time by the DTE
and DCE|for Virtual Calls, This user facility, if subscribed to,
enables tihe DTE to~belong to one or more BCUGs and to
originate Virtual Callsto 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 Call[service.

Fast Select is an optiona user facility which may be requested by
a DTE for a given Virtua Call. In a DTE/DCE envjironment, a
DTE may use this facility without (prior agreefrent. In a
DTE/DTE environment, prior agreement between thg two DTEs
is required to use this facility. Such-an agreement germits both
DTEs to originate calls withthis/facility and requifes them to
process received calls using thisfacility.

If, in a DTE/DCE environment, a DTE places a call| using Fast
Select to a DTE thathas not subscribed to the Fast Select
Acceptance Facility; then the call will be cleared by fhe network

with a cauSe indicating “Fast Select Acceptance Not
Subscribed.” If, in a DTE/DTE environment, a DTE places a call
to a DTEthat did not agree to use Fast Select| then the called
DTE tnay clear the call with a cause indicating “DTE

Originated” and the diagnostic “Fast Select Not Jubscribed.”

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

The Fast Select Facility, if requested in the CALL |[REQUEST
packet and if it indicates no restriction on response:

a) alows the CALL REQUEST packet to corftain a Call
User Data Field of up to 128 octets;

b) authorizesthe DXE to transmit to the calling PTE, during
the DTE CALL REQUEST sate (p2),| a CALL
CONNECTED or CLEAR INDICATION packet with a
Called or Clear User Data Field, respectively, of up to
128 octets; and

c) authorizesthe caling DTE and the DXE to trgnsmit, after
call setup has been completed, a CLEAR REQUEST or a
CLEAR INDICATION packet with a Clear| User Data
Field of up to 128 octets.

The Fast Select Facility, if requested in the CALL |[REQUEST
packet and if it indicates restriction on response:

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

Bilaterad Closed User Group Selection is an optiond facility
which may be used on a per Virtua Call basis. This facility
should be requested or will only be received by a DTE if it has
subscribed to the Bilateral Closed User Group Facility or to the
Bilateral Closed User Group With Outgoing Access Facility.

The Bilateral Closed User Group Selection Facility is used by the
caling DTE in the CALL REQUEST packet to specify the
BCUG selected for aVirtua Call. The called-DTE address length
should be coded al zeros.

O ISO/IEC 2000 — All rights reserved

a) alows the CALL REQUEST packet to contain a Call
User Data Field of up to 128 octets; and

b) authorizesthe DXE to transmit to the calling DTE, during
the DTE CALL REQUEST sate (p2), a CLEAR
INDICATION packet with a Clear User Data Field of up
to 128 octets (the DXE is not authorized to transmit a
CALL CONNECTED packet).

The Call User Data Field, Called User Data Field, and Clear User
Data Field can not be fragmented for delivery across the
DTE/DXE interface.
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The Call User Data Field, Called User Data Field, and Clear User
Data Field shall contain an integral number of octets, as indicated

All other procedures for processing a Virtual Call in which the
Fast Select Facility has been requested are not affected by the

in12.1. request.
The significance of the CALL CONNECTED packet, as well as See also:
the CLEAR INDICATION packet with a cause of “DTE .
0 Call Setup and Call Clearing packets (12.2);

Originated” as a direct response to the CALL REQUEST packet

with the Fast Select Facility, is that the CALL REQUEST packet O Optional User Facility for Fast Select (13.16);
with the Call User Data Field has been received by the called
DTE. O Clearing procedures (5.5);
All other [procedures for processing a Virtual Call in which the O Coding of the Fast Select Facility (15.2(I\gnd 15.2.2.6).
Fast Select Facility has been requested are not affected by the .
request y a Y M€1318 Reverse Charging
This optional user facility applies only taMirtual Call servicein
See also a DTE/DCE environment.
0 Call Setup and Call Clearing packets (12.2); Reverse Charging is an optional user facility |which may be
0 Cdding of the Fast Select Facility (15.2.1 and 15.2.2.6); requested by a DTE for a given Virtual Call. When used, this

facility requests that the network charge all costg associated with

O Optional User Facility for Fast Select Acceptance (13.17). the ensuing Virtual Call'to,the called DTE.

13.17 Fpst Select Acceptance See also:

This optidnal user facility applies only to Virtual Call servicein 0 Optional User Facility for Reverse Charging Acceptance
a DTE/DQE environment. (13.19)"

Fast Selgct Acceptance is an optional user facility agreed to fora coding of the Reverse Charging Facility (15.2.1 and
period of|time by the DTE and DCE for Virtual Calls. This user 15.2.2.6).

facility, if| subscribed to, authorizes the DCE to transmit to the

DTE incgming calls which request the Fast Select Facility. In the 137419 Reverse Charging Acceptance

absence
incoming

f this facility, the DCE will not transmit to the DTE any *njs optional user facility applies only to Virtual Call serviceiin

calls which request the Fast Select Facility. a DTE/DCE environment.

ed DTE has subscribed to the Fast Select Acceptance Reverse Charging Acceptance is an optional us

t will be advised that Fast Select, as well~as an g for a period of time by the DTE and DCE fo
of whether there is a restriction on the response, has Thjs yser facility, if subscribed to, authorizes the

Lested through the inclusion of the Fast Select Facility in {5 the DTE incoming calls which request the R
MING CALL packet. Facility. In the absence of the facility, the DCE

If the cal
Facility,

indicatior]
been req
the INCQO

br facility agreed
Virtual Calls.
DCE to transmit
bverse Charging
ill not transmit
tverse Charging

The presknce of the Fast Select Facility indicating no restriction 0 the DTE incoming calls which request the R
on respoise in an INCOMING CALL padket permits the called Facility.
DTE: See also:
a) to)issue, as a direct response to this packet, a CALL 1 optional User Facility for Reverse Charging (13.18).
AQCEPTED packet with(ayCalled User Data Field of up
to [L28 octets; 13.20 Local Charging Prevention
b) tolissue, at any time,/a CLEAR REQUEST packet with a  ThiS optional user facility applies only to Virtual Cafl service in
Clgar User Data:Field of up to 128 octets; and a DTE/DCE environment.
¢) tolreceive, after call setup has been completed, a CLEAR Local Charging Prevention is an optional user facility agreed to
INPICATION packet with a Clear User Data Field of up for a period of time by the DTE and DCE for Virfual Calls. This
to 28 %6ctets. user facility, if subscribed to, authorizes the DCIE to prevent the
establishment of Virtual Calls which the subscrier must pay for
The presence of-thefast-Setect Fau;:;ty ;nd;\,at;ny restriction—on by:

response in an INCOMING CALL packet permits the called DTE

to issue, as a direct response to this packet, a CLEAR REQUEST @) not transmitting to the DTE incoming calls which request
packet with a Clear User Data Field of up to 128 octets; the the Reverse Charging Facility; and
called DTE is not authorized to send a CALL ACCEPTED b) ensuring that the charges are made to another party

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
in12.1.

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:

O requesting reverse charging using the Reverse

Charging Facility, or
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O identifying a third party using the Network User

Identification Facility.

When the party to be charged for a Virtual Cal has not
been established, the DCE that receives the CALL
REQUEST packet will apply reverse charging to the call.

NOTE — For an interim period of time, some networks may choose to
enforce local charging prevention by clearing the call when the party to
be charged has not been established.

I SO/IEC 8208 : 2000(E)

NUI Override is an optional user facility agreed to for a period of
time by the DTE and DCE for Virtual Calls. When this user
facility is subscribed to, one or more network user identifiers are
also agreed for a period of time. Associated with each network
user identifier, is a set of subscription-time optional user
facilities. When one of these network user identifiers is provided

in a CALL REQUEST packet by means of the
Facility, the set of subscription-time optional

NUI Selection
user facilities

associated with it overrides the facilities which apply to the

interface This averride does not apply to ather

xisting calls or

See also
O Optional User Facility for Reverse Charging (13.18);
ad Ojtional User Facility for Network User Identification
(18.212).

13.21 N
facilities
These opti
a DTE/D(

etwork User Identification (NUI) related

onal user facilities apply only to Virtual Call servicein
E environment.

The set
enables
purposes
subscribeg

Df Network User Identification (NUI) related facilities

the DTE to provide information to the network for
of billing, security, network management, or to invoke
d facilities.

This set Js composed of three optional user facilities. The NUI
Subscripfion Facility and the NUI Override Facility may be
agreed t¢ for a period of time for Virtual Calls. A DTE may
subscribg to one or both of these facilities. When one or both of
the facilifies are subscribed to, one or more network usern
identifiery are also agreed to for a period of time. A givén
network Yiser identifier may be either specific or common-ta the
NUI Subgcription Facility and the NUI Override Facility) The
network fiser identifier is transmitted by the DTE tothe DCE in

the NUI Belection Facility. The network user identifier is never
transmitted to the remote DTE.
13.21.1 INUI Subscription

This optid
a DTE/D(

NUI Sub
period of
facility, if
to the n
purposes
DTE in
ACCEPT|
be used
Charging
network
Facility is not present when required by the network, it will clear
the call.

nal user facility applies only to Virtual Call servicein
E environment.

Scription is an optional ‘user facility agreed to for a
time by the DTE apd\DCE for Virtual Calls. This user
subscribed to, epables the DTE to provide information
btwork for billing;vsecurity, or network management
on a per caltbasis. This information is provided by the
the CALL YREQUEST packet or in the CALL

FD packet*by using the NUI Selection Facility. It may
vhether or not the DTE has also subscribed to the Local
Prevention Facility. If the DCE determines that the

See also:

O Optional User Facility for Local Charging Prevention
(13.20);

O Optional User Facility for NUI Selection (13.21.3).

13.21.2 NUI Override

This optional user facility applies only to Virtual Call servicein
a DTE/DCE environment.
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subsequent calls on the interface. It remains
duration of the particular call to which it applies.

The optional user facilities that may be_associate
user identifier when the NUI Oyefride Fac
subscribed to are specified in tablé 17. The optio
which have been agreed to for alperiod of time
and which are not overridden\by using the NUI (
remain in effect.

See also:
O Optional User Facility for NUI Selection (1

13.21.3 NUI Selection

This optionahuser facility applies only to Virtual Cal
a DTE/BCE environment.

NUI’Selection is an optional user facility which m
hya DTE for a given Virtual Call. This user f
requested by a DTE only if it has subscribg
Subscription Facility and/or the NUI Override Fal
Selection Facility permits the DTE to specify whig
identifier is to be used in conjunction with the N
Facility and/or the NUI Override Facility.

NUI Selection may be requested in a CALL REQ
the selected network user identifier has bee
conjunction with the NUI Subscription Facility
Override Facility. NUI Selection may be requeg
ACCEPTED packet if the selected network usg
been agreed to in conjunction with the NUI Subs

Some networks may require that the NUI Sele
requested by the DTE in every CALL REQUE
possibly, in every CALL ACCEPTED packet tr3
given DTE/DCE interface, when the NUI Subsq
has been agreed to for a period of time for the int

n effect for the

d with a network
lity has been
hal user facilities
for the interface
verride Facility

3.21.3).

| servicein

y be requested
Acility may be
ed to the NUI
cility. The NUI
h network user
Ul Subscription

UEST packet if
n agreed to in
or the NUI
ted in a CALL
er identifier has
Cription Facility.

tion Facility be
5T packet and,
insmitted on a
ription Facility
erface.

If the network determines that the network u
invalid or that any of the optional user facilities
CALL REQUEST packet are not allowed for t
clear the call.

See also:

0 Coding of the NUI
15.2.2.7).

Selection Facility

13.22 Charging Information

er identifier is
quested in the
DTE, it will

(15.2.1 and

This optional user facility applies only to Virtual Call servicein

a DTE/DCE environment.

Charging Information is an optional user facility

which may be

either agreed to for a period of time by the DTE and DCE for all
Virtual Calls or requested by a DTE for a given Virtual Call.
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Table 17 — Subscription-time Optional User Facilities that may be Associated
with a Network User Identifier in Conjunction with the NUI Override Facility

Subscription-time optional user facility May be associated
with a NUI
On-line Facility Registration No
Extended Packet Sequence Numbering No
Super Extended Packet Sequence Numbering No
D-bit Modification No
Packet Retransmission No
Incoming Calls Barred No
Outgoing Calls Barred No
One-way Logical Channel Outgoing No
One-way Logical Channel Incoming NO
Nonstandard Default Packet Sizes Yes
Nonstandard Default Window Sizes Yes
Default Throughput Classes Assignment Yes
Flow Control Parameter Negotiation (subscription-time) Yes
Throughput Class Negotiation related facilities (subscription-tine) Yes
Closed User Group Yes
Closed User Group With Outgoing Access Yes
Closed User Group With Incoming Access No
Incoming Calls Barred Within a Closed User, Gtoup No
Outgoing Calls Barred Within a Closed User Group No
Bilateral Closed User Group Yes
Bilateral Closed User Group with.©utgoing Access Yes
Fast Select Acceptance No
Reverse Charging Acceptance No
Local Charging Prevention No
Charging Information (subscription-time) Yes
ROA Subscription Yes
Hunt,Group No
CdPRedirection No
Call Deflection Subscription No
ICRD Prevention Subscription No
Alternative Address Registration related facilities No
Alternative Address Usage Subscription No
TOA/NPI Address Subscription No

A DTE, if it isthe DTE to be charged for a call, can request the
Charging Information Facility on a per Virtua Cal basis. Thisis
done by means of the Charging Information Request Facility in
the CALL REQUEST packet or the CALL ACCEPTED packet.

If a DTE subscribes to the Charging Information Facility for a
period of time, then the facility isin effect for the DTE, if it isthe
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DTE to be charged for a call, without sending the facility request
inaCALL REQUEST or CALL ACCEPTED packet.

The DCE will use the Charging Information Indication Facilities
in the CLEAR INDICATION or CLEAR CONFIRMATION
packet to indicate to the DTE to be charged information about the
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charge for that call and/or other information which makes it
possible for the user to calculate the charge.

See also:

O Coding of the Charging Information Request Facility
(15.2.1 and 15.2.2.8.1);

0 Coding of the Charging Information Indication Facilities
(15.2.1 and 15.2.2.8.2 through 15.2.2.8.4).

I SO/IEC 8208 : 2000(E)

See d'so:
O Optional User Fecility for ROA Subscription (13.23.1);

O Coding of the ROA Selection Facility (15.2.1 and
15.2.2.9).
13.24 Hunt Group

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

13.23 ATerated faciiities

These optilonal user facilities apply only to Virtual Call servicein
a DTE/DQE environment.

The set of ROA optional user facilities provides for the calling
DTE's degignation of a sequence of one or more ROA transit
network(s) within the originating country through which the call
isto be ropted when more than one ROA transit network exists at
a sequenck of one or more gateways. In the case of internationa
cals, thig capability includes the selection of an international
ROA in the originating country.

In the abgence of both the ROA Subscription Facility and the
ROA Selgction Fecility, no user designation of ROA transit
networks s in effect.

13.23.1 ROA Subscription

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

ROA Subgscription is an optiona user facility agreed to for a
period of [ime by the DTE and DCE for Virtual Calls. This user
facility, if| subscribed to, applies (unless overridden for a single
Virtua Call by the ROA Selection Facility) to al Virtua Calls
where mofe than one ROA transit network exists at a sequenee-of
one or moye gateways. The ROA Subscription Facility provides a
sequence pf ROA transit networks through which call$are to be
routed.

See dlso:
O Optional User Fecility for ROA Sélection (13.23.2).

13.23.2 ROA Selection

This optidnal user facility applies.only to Virtual Call servicein
a DTE/DQE environment.

ROA Selection is an_oOptional user facility which may be
requested py a DTE fora@given Virtual Cadl. It is not necessary to
subscribe fto the ROAVSubscription Facility in order to use this
facility. This facility, when used for a given Virtua Call, applies
for this Virtual, Call only where more than one ROA transit
network ekists'at a sequence of one or more gateways. The ROA

Hunt Group is an optional user facility agreed to for|a period of
time by the DTE and DCE for Virtual Calls. Thiswusar facility, if
subscribed to, distributes incoming callstaving |an address
associated with the hunt group across a desighated grouping of
DTE/DCE interfaces.

Selection is performed for an incoming”Virtual Call iff thereis at
least one idle logica channel, excluding one-way outgoing
logical channels, available. for, Virtua Calls on pny of the
DTE/DCE interfacesin the-group. Once a Virtual Call is assigned
to aDTE/DCE interface,.it-is treated as aregular call.

When Virtual Callsare placed to a hunt group address in the case
where specific’, addresses have also been assigied to the
individua DTE/DCE interfaces, the CLEAR INDICATION
packet (When no CALL ACCEPTED packet| has been
transmitted) or the CALL CONNECTED packet transferred to
the calling DTE optionally will contain the called DTI address of
therselected DTE/DCE interface. It will aso contair| the Called
Line Address Modified Notification Facility indicating the reason
why the called DTE address is different from the one originally
reguested.

Virtual Calls may be originated by the DTEs on the DTE/DCE
interfaces belonging to the hunt group; these are r%wdled in the

norma manner. In particular, the calling DTE addresg transferred
to the remote DTE in the INCOMING CALL packet| is the hunt
group address unless the DTE/DCE interface hag a specific
address assigned. Permanent Virtual Circuits may be|assigned to
DTE/DCE interfaces belonging to the hunt group. These
Permanent Virtual Circuits are independent of the @peration of
the hunt group. Some networks may apply Mirtua Call
subscription-time optional user facilities in common to all
DTE/DCE interfaces in the hunt group, place a ljmit on the
number of DTE/DCE interfaces in the hunt grqup, and/or
constrain the size of the geographic region that can be served by
asingle hunt group.

See also:

O Optional User Facility for Caled Line Address Modified
Notification (13.26).

Selection Facility provides a sequence of ROA transit networks
through which the cal is to be routed. The presence of this
facility in a CALL REQUEST packet completely overrides the
sequence of ROA transit networks that may have been specified
by the ROA Subscription Facility.

If the DTE selects only one ROA transit network, either the basic
or extended format of the ROA Selection Facility may be used. If
the DTE selects more than one ROA transit network, the
extended format of the ROA Selection Facility shall be used. The
appearance of both formatsin a CALL REQUEST packet will be

O Hunt group operation involving private networks (Annex
A3)

13.25 Call Redirection and Call Deflection related
facilities

These optional user facilities apply only to Virtual Call servicein
a DTE/DCE environment.

The set of cal redirection and call deflection optiona user
facilities enables the redirection or the deflection of calls destined

to one DTE (the “originally-called DTE") to another DTE (the
“alternate DTE"). The Call Redirection Facility allows the DCE,
in specific circumstances, to redirect calls destined to the

treated as afacility code not allowed.
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originally-called DTE; no INCOMING CALL packet is
transmitted to the originally-called DTE when such a redirection
is performed. The call deflection related facilities alow the
originally-called DTE to deflect individua incoming Virtual
Calls after reception of the INCOMING CALL packet. A DTE
may subscribe to the Call Redirection Fecility, to the Call
Deflection Subscription Facility, or to both.

When a call to which the Call Redirection Facility or the Call
Deflection Facility applies is cleared, the clearing cause is that

Some networks may provide cal redirection only in case (a).
Some networks may offer, in addition:

c) systematic cal redirection due to a prior request by the
subscriber according to criteria other than (a) and (b)
above, agreed to between the network and the subscriber.

In addition, some networks may offer either one of the following
(mutually exclusive) capabilities:

a) alist of dternate DTEs (say, C1, C2, ...) is stored by the

generated[during the Tast attempt to reach a called DTE/DCE
interface.

The basi¢ 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 al cases, networks
will ensufe that loops are avoided and that the connection
establishnpent phase has a limited duration, consistent with the
DTE timef T21.

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

been trangmitted by any DTE, or the CALL CONNECTED
packet trgnsferred to the calling DTE will contain the called
address the alternate DTE and the Called Line Address

Modified [Notification Facility, indicating the reason why the
called addressis different from the one originally requested.

When the|Virtual Call is redirected or deflected, some networks
may indicpte to the alternate DTE that the call was redirected or
deflected, [the reason for redirection or deflection, and the address
of the originally-called DTE, using the Call Redirection or Call
Deflectior) Notification Facility in the INCOMING CALL packet.

In additiof, some networks may allow a DTE to indicate that(the
cal was fedirected or deflected, the reason for redirection” or
deflection| and the address of the originally-called DTE;" using
the Call Redirection or Call Deflection Notification Facility in
the CALL|REQUEST packet.

For cased where call deflection and redirection takes place
between networks, Inter-network Call Rediteetion and Deflection
(ICRD) cqntrol facilities are offered.

See dso:
0 C4dl Request RespongeTimer (T21) (table 26);

O Optional User Facility for Caled Line Address Modified
Nqtification (43:26).

0 C4l Redirection and Call Deflection operation involving
private networks (annex A.3)

13.25.1 GalRedirectionr

network of the originally-called DTE (say, DTE B).
Consecutive attempts of call redirection@re-tfied to each
of these addresses, in the order of-the Tist| up to the
completion of the call;

b) cal redirection may be logically-chained; if DPTE C has
subscribed to call redirection’to’DTE D, a cdl originaly
redirected from DTE B o DTE C may be redirected to
DTE D; cal redirections,and call deflections may aso be
chained.

The order of call-setup-processing at the originaly-galled DCE,
as well as at the alternate DCE, will be according to the sequence
of Cal Progress Signals in CCITT Recommendation X.96. For
those netwaorks that provide systematic call redirectipn with the
prior requéest of the called DTE, the systematic call| redirection
request.will* have the highest priority in the call-setug 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 servicein
a DTE/DCE environment.

Call Deflection Subscription is an optiona user facilify agreed to
for a period of time by the DTE and DCE. This usg facility, if
subscribed to, enables the DTE to request, by usipng the Call
Deflection Selection Fecility, that an individual call presented to
it by transmission of an INCOMING CALL packet Ipe deflected
to an alternate DTE.

The DCE may use a network timer, with a value agreed to with
the subscriber, to limit the time between the transmipsion to the
originally-called DTE (or an dternate DTE in the cpse of prior
cal redirection or cal deflection) of an INCOMING CALL
packet and the request by this originally-called DTE t¢ deflect the
call. Once this timer has expired, the originally-callgd DTE will
no longer be permitted to use the Cal Deflection Selection
Facility to deflect the cal. If the originaly-called OTE tries to
deflect the call after the expiration of this timer, the network
clearsthe call.

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

Call Redirection is an optional user facility agreed to for a period
of time by the DTE and DCE for Virtual Calls. This user facility,
if subscribed to, redirects incoming calls destined to this DTE
when:

a) theDTE isout of order, or
b) theDTE isbusy.
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15.25.2.2 Call Deriection selection

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

Call Deflection Selection is an optional user facility which may
be used on aper Virtual Call basis. This facility may be requested
by a DTE only if it has subscribed to the Call Deflection
Subscription Facility.

The Call Deflection Selection Facility may be used by the called
DTE in the CLEAR REQUEST packet only in direct response to
an INCOMING CALL packet to specify the aternate DTE
address to which the call is to be deflected. When requested for a
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given Virtual Call, the network deflects the call to the aternate
DTE and does not respond to the calling DTE as a result of the
clearing at the originally-called DTE/DCE interface.

If the Call Deflection Selection Facility is used in the CLEAR
REQUEST packet, then the DTE must also include any ITU-T
specified DTE facilities and user data to be sent to the alternate
DTE. The ITU-T specified DTE facilities and user data in the
CLEAR REQUEST packet need not be dependent on the
contents of the origina INCOMING CALL packet. Up to 16

I SO/IEC 8208 : 2000(E)

The following reasons can be indicated with the

use of the Call

Redirection or Call Deflection Notification Facility:

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

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

c) Call redirection due to prior request from
called DTE for systematic call redirection;

d) Call deflection by the originally-called DTE

the originally-

octets of {iser daia may be included In the CCEAR REQUEST
packet if §he original call was established without fast select; up
to 128 oftets of user data may be included in the CLEAR
REQUEST packet if the origina call was established with fast
select. If ho ITU-T specified DTE facilities are included in the
CLEAR REQUEST packet, then there will be none in the
INCOMING CALL packet to the alternate DTE. If no clear user
data is in¢luded in the CLEAR REQUEST packet, then no call
user dataill beincluded in the INCOMING CALL packet to the
aternate DTE.

The X.25| facilities that are present in the INCOMING CALL
packet trapsmitted to the alternate DTE are those that would have
been prespnt in the INCOMING CALL packet if the call was a
direct cal|from the calling DTE to the aternate DTE; moreover,
the Call Redirection or Call Deflection Notification Facility may
also be présent, if supported by the network.

Bit 7 of the General Format Identifier in the INCOMING CALL
packet trgnsmitted to the originally caled DTE and to the
dternate PTE has the same vaue as the hit in the CALL
REQUEST packet.

If the ngwork offers only the basic service and if a call
redirectio or call deflection has already been performeds the
DCE cleals the call when the Call Deflection Selection Facility is
used.

See also:

0 Optiona User Fecility for Fast Select+(13.16);

O Cqding of the Cal Deflection Selection Facility (15.2.1
anfl 15.2.2.10).
13.25.3 Call Redirection or CalhDeflection Notification

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

Call Redifection or Call Deflection Notification is a user facility
used by the DCE_in'the INCOMING CALL packet to inform the
aternate DTEAat the call has been redirected or deflected, why
the call Wwas~redirected or deflected, and the address of the

e) redirection or deflection in the calling~Q
supposed to be a packet switched private

Some networks may also use the following real
dependent cases:

f)  Call distribution within a hant.group.
See also:

0 Coding of the .Call Redirection or C
Notification Faeility’(15.2.1 and 15.2.2.11)

13.25.4 Inter-network Call Redirection and Defleq
(ICRD) contral facilities

These optionaluser facilities apply only to Virtual Ca
a DTE/DEE environment.

When ‘the originally-called DTE and the alterns
different packet-switched public data networks
call’ redirection or call deflection is considere]
network. Because the tariff between the callin
alternate DTE may be more expensive than t
caling DTE and the originally-called DTE,

facilities are defined to prevent the inter-network
and deflection (ICRD) from taking place in all

except for one. The exception case is when the
the alternate DTE are served by the same PSPD

When a PSPDN supports ICRD, it will allow ICR
unless the DTE subscribes to ICRD Preventi
Facility or uses the per-call ICRD Status Sele
signal that ICRD should be prevented for the c
does not support ICRD, ICRD is prevented by de
of the following two facilities are applicable.

13.25.4.1 1CRD Prevention Subscription
This optional user facility applies only to Virtual Cal
a DTE/DCE environment.

ICRD Prevention Subscription is an optional usd
to for a period of time by the DTE and DCE.
subscribed to, will prevent calls originated by

originally‘eated-BFE:

When more than one address applies to a DTE/DCE interface, the
Call Redirection or Call Deflection Notification Facility may aso
be used by the originaly-caled DTE (which may be a packet
switched private data network) in a CALL REQUEST packet to
inform the alternate DTE that the call has been redirected or
deflected. When this facility is received from the originally-called
DTE (private network) the DCE will clear the call if the address
contained in this facility is not one of those applying to the
interface.

NOTE — This last possibility may not be supported by al networks
supporting the Call Redirection or Call Deflection Notification Facility.
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TE (which is
data network).

son in network-

bll Deflection

tion

| servicein

te DTE are on
(PSPDNSs), the
d to be inter-
j DTE and the
hat between the
optional user
call redirection
tases of ICRD
calling DTE and
N.

D to take place
bn Subscription
tion Facility to
pll. If a PSPDN
fault and neither

| servicein

r facility agreed
This facility, if
the subscribed

B

ase where the

alternate DTE is served by the same PSPDN as that of the
subscribed DTE. This facility may be overridden by the ICRD

Status Selection Facility.
13.25.4.2 ICRD Status Selection

This optional user facility applies only to Virtual Call servicein

a DTE/DCE environment.

ICRD Status Selection is an optional user facility which may be
used on a per Virtual Call basis. This facility may be requested

by a calling DTE.
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The ICRD Status Selection Facility may be used by the calling
DTE in the CALL REQUEST packet to indicate whether ICRD
should be alowed or prevented. If the ICRD Status Selection
Facility indicates that ICRD allowance is requested, ICRD should
be allowed by the PSPDN for the call whether or not ICRD
Prevention Subscription Facility is subscribed by the DTE.
Likewise, if the ICRD Status Selection Facility indicates that
ICRD is prevented, ICRD should be prevented by the PSPDN for
the call even if ICRD Prevention Subscription Facility is not
subscribed by the DTE

<)

when several call redirections or call deflections have

been performed, the first one has precedence over the

others.

The called DTE address indicated in the CALL CONNECTED or

the CLEAR INDICATION packet should corresp
DTE which has been reached or attempted to be

In CALL ACCEPTED or CLEAR REQUEST pack

ond to the last
reached.

ets, the reason

indicated in conjunction with the use of the Called Line Address

Modified— Notification l:::lr‘ilify should be “

Called DTE

13.26 Clalled Line Address M odified Notification

This optidnal user facility applies only to Virtual Call servicein
a DTE/DQE environment.

Called Lipe Address Modified Notification is an optiona user
facility used by the DCE or DTE.

It is used|by the DCE in the CALL CONNECTED or CLEAR
INDICATJON packet to indicate to the calling DTE the reason
that the falled address in the packet is different from that
specified by the calling DTE in the CALL REQUEST packet.

When mofe than one address applies to a DTE/DCE interface, the
Called Lije Address Modified Notification Facility is used by the
, in a CLEAR REQUEST packet (only in response to
ING 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 thig facility is received from the DTE, the DCE will clear
the call if the called DTE address is not one of those applying to
theinterfgee.

NOTE —{The DTE should be aware that a modification of any part of
the Called [DTE Address Field without notification by the Called«Line
Address M gdified Notification Facility may cause the call to be cleared.

The folloyving reasons can be indicated with the“use of the Called
Line Address Modified Notification Facility” in CALL
CONNEQTED or CLEAR INDICATION packets transmitted by
the DCE }o the calling DTE:

a) call redirection due to originally-called DTE out of order;

b) call redirection due to originally-called DTE busy;

c) call redirection due-to_prior request from the originally-
called DTE for systematic call redirection;

d) call deflection-by the originally-called DTE;

e) called-DTE originated (if more than one address applies
to the DTE/DCE interface);

f)  call distribution within a hunt group.

Originated.”
See also:

0 Coding of the Called Line Addfess Modifig

Facility (15.2.1 and 15.2.2.12);
Optional User Facility fer Hunt Group (13.1

Optional User Facilities for Call Redired
Deflection (13.25):

13.27 Transit Delay-Selection and Indication

This optional user(facility applies only to Virtual Cal
a DTE/DCE efvironment.

Transit Delay Selection and Indication is an optid
which may be requested by a DTE for a given V|
facility~permits selection and indication, on a p
basis, of the transit delay applicable to that Virtug

The calling DTE, if it wishes to specify a desired
a Virtual Call, indicates the desired value by meg

bd Notification

p4);

tion and Call

| servicein

nal user facility
irtual Call. This
er Virtual Call
| Call.

ransit delay for
ns of the Transit

Delay Selection and Indication Facility in the CALL REQUEST

packet.

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

The INCOMING CALL packet transmitted to the ¢

will both contain the indication of the transit del

te resources and
ne transit delay
d transit delay.

alled DTE and

y applicable to

the CALL CONNECTED packet transmitted to tive calling DTE

the Virtual Call. This transit delay may be less t
greater than the desired transit delay request
REQUEST packet.

See also:

O Coding of the Transit Delay Selection
Facility (15.2.1 and 15.2.2.13);

0 Transit delay (6.9).

an, equal to, or
bd in the CALL

And Indication

b

1328 Alternative. aririrnc:ing related facilitied

When several reasons could apply to the same call, the reason toThese optional user facilities apply only to Virtual Call servicein

be indicated by the network in the CALL CONNECTED or the
CLEAR INDICATION packet by means of the Called Line
Address Modified Notification Facility is as specified below:

the indication of a call redirection or call deflection in the

network has precedence over the indication of distribution
within a hunt group or over a called DTE originated

indication;

a)

b) the called-DTE originated indication has precedence over

the indication of distribution within a hunt group;
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a DTE/DCE environment.

The set of alternative addressing related facilities enables a
Virtual Call to be established using an alternative address to
identify the called DTE. An alternative address is defined as one
that does not conform to the formats defined in
Recommendations X.121 and X.301. In particular the following
alternative addresses may be supported:

a) character string coded in accordance with CCITT Rec.

T.50 | ISO/IEC 646;

O ISO/IEC 2000 — All rights reserved
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b) OSlI NSAP address coded in accordance with ITU-T Rec.
X.213 | ISO/IEC 8348;

¢) Medium Access Control (MAC) address coded in
accordance with 1SO/IEC 10039; and

d) Internet address coded in accordance with RFC 1166.

When an dternative address is received in a CALL REQUEST
packet, or a CLEAR REQUEST packet with the Call Deflection
Selection Facility, the DCE will tranglate the aternative address

I SO/IEC 8208 : 2000(E)

also be subscribed to. When an interface specific alternative

address is the same as a global alternative add

ress, the interface

specific alternative address takes precedence and the translation
will be according to the rules defined for the specific DTE/DCE

interface.

13.28.2 Alternative Address Usage Subscription

Alternative Address Usage Subscription is an optional user
facility which, when subscribed to by a DTE, allows the DTE to
use an alternative address in the CALL REQUEST packet, or the

to the forpat defined in Recommendations X.121 and X.301 as
the basis gn which to route the call. The translation of the address
will depend on the rules determined at subscription time. For
example, 4 single aternative address could map to several X.121
addresses|dependent on parameters such as time of day, etc.
Similarly,|a single X.121 address could be reached by multiple
alternative addresses.

lishing a Virtual Call, an alternative address can only

an aternative addressis used in a CALL REQUEST
caled DTE address of the INCOMING CALL and

the called DTE address of the CALL CONNECTED
either conform to the format specified in

lternative Address registration related facilities

aternative address registration related facilities, when
subscribed to, enables users to register an aternative ‘address.
There argl two facilities for registering an alternative address.
Depending on which facility is subscribed to, thejaternative
address either will have global significance og will be interface
specific.

13.28.1.1 Global Alternative Address(Registration

Global Alternative Address Registration is an optional user
facility agreed for a period of time)Any DTE (both inside and
outside of a specific network)-can register alternative address
trandatiorjs with a network. ‘AlD such aternative addresses would
require urjiqueness withinthe network of registration and, thus,
have netwprk-wide (glebd) significance.

NOTE —|it is envisaged that global trandations will be registered for
the benefit| of afy\invoking DTEs, either as calling DTEs or clearing
DTEs using (the Call Deflection Selection Fecility. In this case, the
trandation Lof=the alternative address wauld he independent of the

CLEAR REQUEST packet with the Call Defled
Facility. The decision to use an alternative addre
per Virtual Call basis.

Networks may support all or a subset) of the f
13.28. The formats supported will~be made
subscribing DTEs.

Which set is supported willdetermine how the alt
may be carried in the CALLY REQUEST packet
and 13.28.3.2). Two.-network options are allo
DTEs. The first optien.permits the DTE to use thg
to carry any of the, alternative address formats
The second gption allows the DTE to use the
Extension Facility (see 14.2) to carry an OSI NS
an addre§s conforming to ITU-T Rec. X.213 | IS
an alternative address (see 13.28.3.2). Either
optidnhs'can be supported by networks.

Réegardless of the set of alternative addresse
alternative address when conveyed in a CLH
packet is always carried in the Call Deflection Se

13.28.3 Alternative address selection

When the Alternative Address Usage Subscript
13.28.2) has been subscribed to, a calling or def
identify a called DTE by using an alternative
CALL REQUEST packet, or the Call Deflec
Facility of a CLEAR REQUEST packet, resped
cases the network would perform an analysis g
address and derive an address conforming
described in Recommendations X.121 and X.30,
route the call.

13.28.3.1 Useof the AddressBlock to carry an alt
addressin a CALL REQUEST packet

If the first option of the Alternative Address Usa
Facility (see 13.28.2) applies to the DTE/DCE in
alternative address is carried in the Called Add
CALL REQUEST packet using the A-bit = 1
format (see 12.2.1.2).

tion Selection
bSS is made on a

brmats listed in
known to the

ernative address
(see 13.28.3.1
ed for use by
b Address Block
(see 13.28.3.1).
Called Address
AP address (i.e.,
O/IEC 8348) as
or both of these

s supported, the
AR REQUEST
ection Facility.

on Facility (see
ecting DTE may
address in the
ion Selection
tively. In such

f the alternative
to the formats
1 as the basis to

br native

je Subscription
erface, then the
ess Field of the
Address Block

invoking DTE. Organizations wishing the invoking DTEs of a specific
network to use the alternative address of a DTE rather than its X.121
number will need to register such alternative addresses with the specific
network.

13.28.1.2 Interface Specific Alternative Address Registration

Interface Specific Alternative Address Registration is an optional
user facility agreed for a period of time. When subscribed to,

13.28.3.2 Useof the Called Address Extension Facility to
carry an alternative addressin a CALL REQUEST packet

If the second option of the Alternative Address Usage

Subscription Facility (see 13.28.2) applies to

the DTE/DCE

interface, then the alternative address is carried in the Called
Address Extension Facility (see 14.2) of the CALL REQUEST

packet.

alternative address translations that are specific to a DTE/DCE The fact that the Called Address Extension Facility is being used
interface for use by a DTE when making or deflecting a call may to carry an alternative address is indicated by the Called DTE
be registered. In such cases, the rules for translations of the Address Length Field in the Address Block of the CALL

interface specific alternative addresses are given at registration REQUEST packet being set to zero.

time. The Alternative Address Usage Subscription Facility must

O ISO/IEC 2000 — All rights reserved

77


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

I SO/IEC 8208 : 2000(E)

NOTE 1 — The preferred method for using the Called Address
Extension Facility is described above. However, some networks may
implement a subscription time optional user facility allowing the use of
the Called Address Extension Facility to carry an aternative address
without having the Called DTE Address Length Field set to zero. In this
case, the translation will apply for every CALL REQUEST packet.

The OSI NSAP address carried in the Called Address Extension
Facility is passed unchanged by the network.

NOTE 2 —In those cases where the network does not support the

It is used as an alternative mechanism for Logical Channel
Identifier assignment. It should be noted that the normal mode of
operation of a DTE does not make use of this facility.

13.30.1 General description

For each Virtual Call or Permanent Virtual Circuit, a pair of
reference numbers (a Source reference number and a Destination
reference number) is assigned to identify the Virtual Call or the
Permanent Virtual Circuit. Reference numbers are in the range
from 1 through 4 095, inclusive (0 shall not be assigned as a

analysis trandation of the OSI NSAP address carried in the Called
Address BEjtension Facility, the semantics of an NSAP address can be
used as an|alternative address and carried in the Called DTE Address
Field of th¢ CALL REQUEST packet in accordance with the coding in
table 5 (seq also 13.28.3.1). However, in such cases when this format is
used and the called OSI NSAP address is also required by the called
DTE, then|the called OSI NSAP address must also be included in the
Called Address Extension Facility by the calling DTE.

NOTE 3 {—In those cases where the alternative addressis not an NSAP
address and where the called DTE requires knowledge of the aternative
address (f[}n example, a LAN address), the aternative address can be
preserved gnd conveyed to the called DTE by carrying the alternative
address in poth the Called DTE Address Field of the CALL REQUEST
packet andthe Called Address Extension Facility with bits 8 and 7 of the
first octet [of the Called Address Extension Facility set to 1 and O
respectively to indicate that the called address is a non NSAP format.

13.28.3.3| Use of the Call Deflection Selection Facility to
carry an flternative addressin a CLEAR REQUEST packet

When uging an alternative address in a CLEAR REQUEST
packet, the alternative address is carried in the Call Deflection
Selection| Facility.

NOTES

1 When thq called OSI NSAP address is also required by the called DTE,
it must aIsEL be included in the Called Address Extension Facility-by the
deflecting DTE.

2 In those fases where the alternative address is not an NSAP address,
and where fhe called DTE requires knowledge of the alternative address
(for example, a LAN address), the alternative address can be preserved
and conveyed to the alternate DTE by carrying,the alternate address in

reference number).

For a Permanent Virtual Circuit, the referénce nimbers are
chosen independently by the DTEs. Each DTE.is infgrmed of the
remote DTE's choice as part of the agreement to pperate the
Permanent Virtual Circuit.

For Virtual Calls, these reference numbers are assigned by the
two DTEs using the Reference’Number Facility during call setup.
The Source reference numbeériis'chosen by the calling DTE when
transmitting a CALL.'REQUEST packet. The [Destination
reference number is chosen by the called DTE when {ransmitting
a CALL ACCEPTED. packet. If the called DTE doeg not accept
the call, no Destination reference number is chosen.

The LogicahChannel Identifier contained in subpequent packets
transmitted on a Virtual Call or a Permanent Virtual Circuit by a

DTE is\equal to the reference number value chogen by the remote
DTE.

IN"RESTART, DIAGNOSTIC and REGISTRATION packets, the
Logical Channel Identifier Field is coded with all Zzeros.

See also:

O Coding of Reference Number Facility
15.2.2.14);

O Logical Channels (3.7).

13.30.2 Negotiating Reference Numbersfor a Virtual Call
13.30.2.1 Virtual Call Setup

(15.2.1 and

both the (
Extension
the first og
respectively
format.

1329 T

This optid
a DTE/D(

all Deflection Selection Facility "and the Called Address
Facility of the CLEAR REQUEST packet with bits 8 and 7 of
tet of the Called Address\Extension Facility set to 1 and O

to indicate that the ealled DTE address is a non NSAP

OA/NPI address subscription

hal user facility applies only to Virtual Call servicein
E envirenment.

When originating a Virtual Call, the calling DTE S
Channel Identifier Field to zero in the CALL RE
and specifies the Source reference number (cho
DTE) in the Reference Number Facility.

A DTE receiving an INCOMING CALL packet ¢

ets the Logical
DUEST packet
5en by the calling

ontaining the

Reference Number Facility indicates its acceptarce by sending a

CALL ACCEPTED packet across the interfac
contains the Source reference number (assign
DTE) coded in the Logical Channel Identifier

. This packet
ed by the calling
Field and the

TOA/NPI|address subscription is an optional user facility agreed
for a peribgrof-time—by-the b are-B or-virtaat-Catts— s
user facility, if subscribed to, provides for the transmission of call
setup and clearing packets only using the TOA/NPI address
format. In this case, addresses in the Call Redirection and Call
Deflection related facilities (see 13.25) are also only in the
TOA/NPI format.

13.30 Reference Number

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

C D a w oV

Reference Number is an optional user facility which may be
agreed to for a period of time. It applies to a Packet Layer entity.

78

Destination reference number (chosen by the cdlled DTE) coded

If a DTE sends a CALL REQUEST packet, or a CLEAR
REQUEST packet abandoning a call, to a DTE which does not
support the Reference Number Facility, one of the following
situations will result:

a) a DIAGNOSTIC packet is returned with the Diagnostic
code = 36; or
b) no packet is returned.

O ISO/IEC 2000 — All rights reserved
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a) Virtual Call Setup

I SO/IEC 8208 : 2000(E)

d) Transfer of Packets after Call Setup

CALL REQUEST/
INCOMING CALL DATA
0,A B, X >
CALLING ©,A) CALLED CALLING (B, X) CALLED
DTE DTE DTE DATA | DTE
A CALL ACCEPTED/ 5 A = A El;
CALL CONNECTED > DATA
b) Rejecting a Call €) Normal Terminatior’of an Established Qall
CALL REQUEST/ CLEAR REQUEST/
INCOMING CALL CLEAR INDICATION
CALLING ©.A) CALLED CALLANG (A, X) CAL|LED
CLEAR REQUEST/ ]
OTE CLEARINDICATION DTE OTE DTE
A (A, X) B A CLEAR CONFIRMATION i
CLEAR CONFIRMATION (B, X)
(0. A)
¢) Abandoning a Call —OR —
CALL REQUESTI CLEAR REQUEST
INCOMING CALL CLEAR INDICATION
CALLING 0, A) CALLED CALLING (8, %) CAL|LED
CLEAR REQUEST/ ;
OTE CLEAR INDICATION DTE DTE DTE
A ©,A) B A CLEAR CONFIRMATION i
CLEAR CONFIRMATION (A, X)
(A, X)

NOTE — The two symbols between parentheses indicate, respectively, the value of the Logical Channel Identifier Field and the value of the

Facility Parameter Field of the Reference Number Facility. Absence of the Reference Number Facility is indicated by t1%’symbol

Figure 31 — Reference Number Facility schematics

O ISO/IEC 2000 — All rights reserved
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When a) applies, the logical channel indicated in the original
CALL REQUEST packet's Reference Number Facility may be
returned immediately to state pl, and re-used as necessary.

When b) applies, however, the logical channel indicated in the
original CALL REQUEST packet's Reference Number Facility
remains assigned to the origina call setup attempt, according to
the procedures specified in 5.2.1 and, following expiry of timer
T21, 5.4 and 5.5.1. Assuming no response is received to the
CLEAR REQUEST packets transmitted on T21 and T23 expiry,

circumstances, some of these facilities may be modified by
gateways and/or private networks as set forth below.

These ITU-T specified DTE facilities are categorized according

to their usage:
a) Addressing related facilities:
O Calling Address Extension (14.1);

0 Called Address Extension (14.2).

the logicd channegl may be returned to the pl Staie, ready for
subsequert re-use, on expiry of the retransmission count R23.

In both sifuations, the requesting DTE may change its mode of
operation jand process all subsequent Virtual Calls without using
the Referance Number Facility.

13.30.2.2

If the call
Reference

Rejecting a Call

bd DTE wishes to reject an incoming call that uses the
Number Facility, it sends a CLEAR REQUEST packet
with a Logical Channel Identifier set to the value received in the
Referenced Number Facility of the INCOMING CALL packet.
The Reference Number Facility is not used in the CLEAR
REQUEST packet. See figure 31b.

13.30.2.3 Abandoning a Call

If the calling DTE, having sent a CALL REQUEST packet, does
not wish tp proceed with the Virtual Call, then it sends a CLEAR
REQUEST packet with a Logical Channel Identifier set to zero
and with the Reference Number Facility set to the value chosen
in the CALL REQUEST packet. See figure 31c.

NOTE —{In figure 31c, it is assumed that the called DTE supports the,
Reference Number Facility.

13.30.3 Useof Reference Numbers after Assignment

All DATA interrupt, flow control and reset packets-transmitted
on a Virfual Call or Permanent Virtual Circuigad all call
clearing gackets transmitted after Virtual Call setup, contain the
referencd number chosen by the remote~DTE as the Logical
Channel |dentifier. See figures 31d and\31e.

13.30.4 Exception conditionsresulting from erroneous usage
of reference numbers

A DIAGNOSTIC packet is_sent"back with Diagnostic Code 36
when ong of the following ‘cohditions applies:

a) an| expected Reference Number Facility is missing in a
re¢eived packet, or
b) an INCOMING CALL packet is received withreon-zero

Logieal'Channel Number.

b) Quality of Service related facilities:

O  Minimum Throughput Class Negotiat
O End-to-End Transit DelaytNegotiatio
O Priority (14.5);

O Protection (14.6)!

c) Feature related faciliti€s:

0 Expeditéd-Data Negotiation (14.7).

14.1 Calling Address Extension

Calling Address Extension is an optional ITU-T
facility which,may be used for a given Virtual C
for the. transparent conveyance in CALL R
INCOMING CALL packets of the calling Networki
calling Network Address is passed to a higher I3
called DTE.

See also:

O Coding of the Calling Address Extension
and 15.3.2.1).

14.2 Called Address Extension

Called Address Extension is an optional ITU-T
facility which may be used for a given Virtual C
for the transparent conveyance in CALL R
INCOMING CALL packets of the called Net
supplied by a higher layer entity in the calling
provides for the transparent conveyance of
Network Address in CALL ACCEPTED

CONNECTED packets (for the case of call acg
the CLEAR REQUEST and CLEAR INDICATION
the case of call rejection). The responding Net
passed to a higher layer entity in the calling DTE

See also:

a) Coding of the Called Address Extension

ion (14.3);
h (14.4);

specified DTE
all. It provides
EQUEST and
Address. The
yer entity in the

Facility (15.3.1

specified DTE
pll. It provides
EQUEST and
vork Address
DTE. It also
the responding
and CALL
eptance) and in
N packets (for
ork Address is

Facility (15.3.1

and 15.3.2.2).

14 Procedures for optional ITU-T specified DTE
facilities

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

The facilities described in this clause supplement the other
procedures in this International Standard to support the Open
Systems Interconnection (OSI) Network Service. They can also
be used for other purposes. These facilities follow the ITU-T
specified DTE Facility Marker defined in 15.1 and are applicable
to both DTE/DCE and DTE/DTE operation. These facilities are
passed unchanged by public data networks. In certain

80

14.3 Minimum Throughput Class Negotiation

Minimum Throughput Class Negotiation is an optional ITU-T
specified DTE facility which may be used for a given Virtual
Call. The calling DTE indicates for each direction of data
transmission a minimum-acceptable value for the thHrpug
class by means of the Minimum Throughput Class Negotiation
Facility in the CALL REQUEST packet. These two values are
conveyed transparently to the called DTE in the INCOMING
CALL packet. Gateways, private networks, and the called DTE
may clear the call if resources necessary to support the minimum-
acceptable throughput classes are not available. Gateways,
private networks, and the called DTE may use the Throughput

O ISO/IEC 2000 — All rights reserved


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

Class Negotiation Facility to determine whether public data
networks can support the minimum-acceptabl e throughput classes
and should clear the cal if the public data network cannot
support these values.

The absence of this facility indicates that the calling DTE does
not place a lower limit on the acceptable throughput class. The
values conveyed by this facility are supplied by a higher layer
entity in the calling DTE and passed to a higher layer entity in the
called DTE.

I SO/IEC 8208 : 2000(E)

0 Coding of the End-to-End Transit Delay Negotiation
Facility (15.3.1 and 15.3.2.4).

145 Priority

Priority is an optiona ITU-T specified DTE facility which may
be used for agiven Virtual Call. The caling DTE may indicatein
the CALL REQUEST packet the target and lowest-acceptable
values for the priority of data on a connection, priority to gain a
connection, and priority to keep a connection. The values, when
present_are provided by a higher layer entity in the calling DTE

The callirlg DTE should use the extended format only when it
indicates ¢ specific minimum throughput class value greater than
192 000 hjts/s.

See also:

O Optiona User Facility for Throughput Class Negotiation
(13.13);

0 Cqding of the Minimum Throughput Class Negotiation
Fatility (15.3.1 and 15.3.2.3).

14.4 End-to-End Transit Delay Negotiation

End-to-Erjd Transit Delay Negotiation is an optional 1TU-T
specified DTE facility which may be used for a given Virtual
Call. The|calling DTE indicates the cumulative transit delay of
the Packel Layer and lower layer protocols in the DTE, including
the effectg of the access line transmission rate, by means of the
End-to-Erjd Transit Delay Negotiation Facility in the CALL
REQUEST packet. The cumulative transit delay vaue is
conveyed |transparently by public data networks and is updated
by gatewdys 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 i performing the computation of the cumul ative(transit
delay.

In additiop to the cumulative transit delay, the calling DTE may
optionally| indicate a desired (target) value for, the end-to-end
transit delpy. If the target value is indicatedsthe calling DTE may
optionally| indicate a maximum-acceptable vaue for the end-to-
end transif delay. These values, whep-présent, are provided by a
higher lajer entity in the calling~DTE and are conveyed
transpareritly to the called DTE inthe INCOMING CALL packet.
The abserice of these facilities indicates that the calling DTE did
not providle a target valug)and/or an upper limit on the transit
delay.

Gateways] private networks, and the called DTE should clear the
cal if tHe cumuletive transit delay exceeds the maximum-
acceptablg transit’ delay, if specified. The maximum-acceptable
transit deflay,.-when present, and the cumulative transit delay as

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.cal if they cannot
support the lowest-acceptable values.\aues received by the
caled DTE are passed to a higher layer entity which will return
selected values. These selected valuesare indicated by the called
DTE inthe CALL ACCEPTED pagket, conveyed transparently to
the calling DTE in the CALLCONNECTED packet,|and passed
to ahigher layer entity inghe'caling DTE.

See dlso:
O Coding,ef the Priority Facility (15.3.1 and 15.8.2.5).

14.6 Protection

Protection s an optional ITU-T specified DTE facility which may
be usedyfor a given Virtual Call. The Protection facilify is used to
convey security information including level of | protection,
&uthentication information and key information.

When this ITU-T specified DTE facility is used to donvey level
of protection information, the calling DTE may indjcate in the
CALL REQUEST packet the target and lowest-accepiable values
for protection. The values, when present, are proyided by a
higher layer (or other) entity in the calling DTE and afe conveyed
transparently by public data networks. Gatewdys, private
networks, and the called DTE may reduce the targg values, as
necessary, and may clear the call if they cannot pupport the
lowest-acceptable values. Values received by the called DTE are
passed to a higher layer (or other) entity which |will return
selected values. These selected values are indicated by the called
DTE in the CALL ACCEPTED packet (or CLEAR|REQUEST
packet in the case of immediate clearing), conveyed tfansparently
to the caling DTE in the CALL CONNECTED | packet (or
CLEAR INDICATION packet), and passed to a higher layer (or
other) entity in the calling DTE.

When this ITU-T specified DTE facility is used| to convey
authentication and key information, operation is as ppecified in
ITU-T Rec. X.273 | ISO/IEC 11577.

Soaalcea:

computed by the Packet Layer of the called DTE are passed to a
higher layer entity in the called DTE.

The cumulative transit delay computed by the Packet Layer of the
caled DTE is indicated in the CALL ACCEPTED packet,
conveyed transparently to the calling DTE in the CALL
CONNECTED packet, and passed to a higher layer entity in the
caling DTE.

See also:

0 Optiona User Fecility for Transit Delay Selection And
Indication (13.27);

O ISO/IEC 2000 — All rights reserved
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O Coding of the Protection Facility (15.3.1 and 15.3.2.6).

14.7 Expedited Data Negotiation

Expedited Data Negotiation is an optional ITU-T specified DTE
facility which may be used for a given Virtual Call. The calling
DTE uses the Expedited Data Negotiation Facility in the CALL
REQUEST packet to indicate whether it wishes to use the
expedited data-transfer procedures (i.e., the interrupt procedures).
This indication is provided by a higher layer entity in the calling
DTE. This facility is conveyed transparently by public data
networks but may be set to non-use of the expedited data-transfer
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procedures by gateways and private networks that do not support
them.

If the higher layer entity in the called DTE wishes to use the
expedited data-transfer procedures and the facility received in the
INCOMING CALL packet indicates use of these procedures,

The generd class coding of the Facility Code Field is shown in
table 18. The genera formats for the four classes of facility
elements are shown in figure 32.

Table 18 — General Class Coding for Facility Code Fields

then use of these procedures is indicated in the CALL Bits: )
ACCEPTED packet and conveyed transparently in the CALL Class|8 7 6 5 43 2 1 Meaning
CONNECTED packet. Otherwise, non-use of the expedited data- A |0 0 X X X X X X|single-octet parameter field
transfer proceduresis indicated in these packets. B o 1 X X X X X X | doubleoctet parameter fidld
The indicption in the CALL CONNECTED packet of whether C |1 0 X X X X X X|triple-octet patamgter field
use of th expe_dited data-transfq procedu_res has been agreed to D |1 1 X X X X X X |variablelengtH parameter field
is passed fo a higher layer entity in the calling DTE.
Seedlso:
O  Interrupt Procedures (6.8);
CLASSA Bit
O Cqding of the Expedited Data Negotiation Facility (15.3.1 s A
anfl 15.3.2.7). Octets 8 7 6 5 4 3 4 1
o . i1l o o ,XxJ X X X X
15 Format for Facility Field in call setup/clearing ) Facility Parameter Field
packets
The formats described in this clause apply only to optional user
and ITU-T specified DTE facilities that may be present in the call CLASSEB _
setup ang call clearing packets used in conjunction with the Bits
Virtual C4ll service. Octets\*8 7 6 5 4 3 4 1
The genefal coding structure for the Facility Field is given in 11 0 1 x X X X X
15.1. The|coding of the Facility Field for optional user facilities 2 Facility
is given if 15.2 and the coding of the Facility Field for ITU-T .
specified PTE facilitiesis given in 15.3. 8 Parameter Field
15.1 General
The Facility Field is present only when the DTE and/or DXE are CLASSC )
using an dptional user or I TU-T-specified DTE facilityretuiring Bits !
some indifation in the CALL REQUEST, INCOMING CALL, Ocetls 8 7 6 5 4 :
CALL AQCEPTED, CALL CONNECTED, CLEAR REQUEST, 1 1 0 X X X X X
CLEARIINDICATION, or CLEAR CONFIRMATION packet. —
2 Facility
The Facility Field contains one facility €efment for each facility 3 Parameter
or group pf facilities requested. Thefirst octet of each facility
element ig the Facility Code Field; which indicates the code for 4 Field
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. CLASSD
Bits
NOTES Octe's 8 7 6 5 4 3 b1
1 A DTH should_ hot repeat a facility code (codes 00000000 and 1 1 1 X X X X X
11111111 4re eXceptions). When a facility code appears more than once, — -
a DTE may either Use the last one or treat the situation as an error. If the 2 Facility Parameter Field Length
DTE chooseste-treat-thissiuaton-as-an-errer—then-H-trapsmisa-GEEAR T FacTity |
REQUEST packet across the DTE/DXE interface with a cause indicating | |
“DTE Originated” and the diagnostic “Duplicate Facility Requested” 1 Parameter |
1 |
2 A DTE may either ignore or treat as an error those facility codes that : Fidd :

are not supportedr that do not apply in a DTE/DTE environment. If the

DTE chooses to treat these situations as an error, then it transmits a
CLEAR REQUEST packet across the DTE/DXE interface with a cause

indicating “DTE Originated” and the diagnostic “Facility Not Allowed.”

In order to specify facility parameters consisting of 1, 2, 3, or a
variable number of octets, the facility codes are divided into four
classes by making use of bits 8 and 7 of the Facility Code Field.
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Figure 32 — Generalized Formats of Facility Elements

The Facility Code Field is binary-coded and, without extension,
provides for a maximum of 64 facility codes for Classes A, B,
and C, and 63 facility codes for Class D, giving a total of 255
facility codes.
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Facility code 11111111 is reserved for extension of the facility
codes. The octet following this octet indicates an extended
facility code having the format A, B, C, or D, as defined above.
Repetition of facility code 11111111 is permitted, resulting in
additional extensions.

A facility code may be assigned to identify a number of specific
facilities, each having a bit in the Facility Parameter Field
indicating facility requested/facility not requested. In this
situation, the Facility Parameter Field is binary-coded, with each

I SO/IEC 8208 : 2000(E)

15.2 Coding of the Facility Field for optional user
facilities

The coding of the Facility Code Field and the format of the
Facility Parameter Field are the same in the various call setup and
clearing packets in which they are used.

15.2.1 Caoding of the Facility Code Field

Table 19 gives the coding of the Facility Code Field for each
optional user facility and indicates the packet types in which they

bit positign relaiing to a specific facility. A 0 indicates that the
facility rellated to the particular bit is not requested; a 1 indicates
that the [facility related to the particular bit is requested.
Parameter| bit positions not assigned to a specific facility are set
to 0. If ngne of the facilities represented by the facility code are
requested | for a Virtua Cdl, then the facility code and its
associated Facility Parameter Field need not be present.

For facilify codes in Class D, the octet following the Facility
Code Fielfl indicates the length of the Facility Parameter Field in
octets. The Fecility Parameter Field length is binary-coded,
where bit [L is the low-order bit of theindicator.

The coding of the Facility Parameter Field is dependent on the
facility belng requested.

There are four categories of facilities:
a) X.P5or|ISO/IEC 8208 facilities defined in clause 13;
b) nop-X.25 facilities provided by the local network;

c¢) nop-X.25 facilities provided by the remote network (only
in the case of inter-network Virtual Calls); and

d) ITP-T specified DTE facilities defined in clause 14.

Facility Markers, consisting of two octets, are used to ‘separate
requests for X.25 facilities from requests for the ‘Gther three
categorieq of facilities described above. When several) categories
of facilitigs are simultaneously present, the Facility Markers are
used to sgparate these categories of facilitiesfrom each other. In
this case, however, requests for X.25 facilities shall precede the
other regyests and requests for 1TU-T ‘specified DTE facilities
shall follow the other requests.

Thefirst dctet of a Facility Markef\'s a Facility Code Field and is
set to zerg. The coding of théysecond octet, which is a Facility
Parameter| Field, dependsion-the category of facilities, as shown
below.

Bits
@ 5¢ 4
0. 0

(e¢]

3 2 1] Category of Fdlities
0 O O0f non-X.25 facilities supported by

tha nabwork 1n tha caco of on

mey bepresent:

To facilitate possible later extensions, DTEsS miayybe tolerant in
receiving Facility Code Fields containing yalues wipich do not
have a corresponding subscription-timecfacility to |protect the
DTE from receiving them. (Such a. subscription-time facility
would be introduced if the new per=call-facility would adversely
affect the operation at the DTE/DCE interface). DTEs can then
discard any unrecognized fagility“codes instead of ¢learing the
cal.

15.2.2 Coding of the(Facility Parameter Field

The coding of the Facility Parameter Field is dependgnt upon the
specific optional ‘user facility. To facilitate possible latter
extensions, DTEs may be tolerant in receiving Facility Parameter
Fields contaihing values which are presently reserved.

15.2.2.3Flow Control Parameter Negotiation facility
15.2.2.1.1 Packet Sizes

The packet size for the direction of data transmissign from the
caled DTE isindicated in bits 4, 3, 2, and 1 of the fjrst octet of
the two-octet Facility Parameter Field. The packet size for the
direction of data transmission from the calling DTE |s indicated
in bits 4, 3, 2, and 1 of the second octet. Bits 8, 7, |6, and 5 of
each octet are set to zero.

The four bits indicating each packet size are binary-coded and
express the logarithm base 2 of the number of ogtets of the
maximum packet size.

Values from 4 to 12, corresponding to packet sizes of| 16, 32, 64,
128, 256, 512, 1 024, 2 048, and 4 096, or a contiguoLs subset of
these values, may be offered. A packet size of 128 shall aways
be available.

15.2.2.1.2 Window Sizes for normal and extendefl packet
sequence numbering

The window size for the direction of data transmissipn from the
caled DTE isindicated in bits 7 through 1 of the firstjoctet of the
two-octet Facility Parameter Field. The window dze for the
direction of data transmission from the calling DTE |s indicated
in bits 7 through 1 of the second octet. Bit 8 of each oftet is set to

intra-network cal or non-X.25
facilities supported by the
network of the calling DTE in
the case of an inter-network call
1 111 1 1 1 1| non-X.25 facilities supported by
the network of the caled DTE in
the case of an inter-network call
0 0 0 01 1 1 1] ITU-T specified DTE facilities
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The seven bits indicating each window size are binary-coded and
express the size of the window. A value of zero is not allowed.

Window sizes of 8 to 127 are valid only when the Extended
Packet Sequence Numbering Facility has been subscribed to.

The window sizes available for norma numbering and for
extended numbering form a contiguous set of values. A window
size of 2 shall dways be available.
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Table 19 (1 of 2) — Coding of the Facility Code Field

Packet typesin which the facility may be present Facility Code
CALL CLEAR | CLEAR Bits:
CALL INCOMING CALL CON- CLEAR INDICA- | CONFIR-
Facility REQUEST CALL ACCEPTED | NECTED | REQUEST TION |[MATION|8 7 6 5 4 3 2 1
Flow Control Parameter
Negotiation
—packet sizes X X X X 01 000O010
—window sizes X X X X 01 00O0O0T101
(norma[and (Note 7) (Note 7) (Note 7) (Note 7)
extended)
—window Eizes (super X X X X 1 1¢Co+“1|{0 1 0 1
extendéd) (Note 7) (Note 7) (Note 7) (Note 7)
Throughpyt Class
Negotiatiop
—basic foymat X X X X 0 0 0 O0jO0 010
(Note 1) (Note 1) (Note 1) (Note 1)
—extendef format X X X X 0100|2100
(Note 1) (Note 1) (Note 1) (Note 1)
Closed Usgr Group
Selection
—basic foymat X X 0 00 O0jO0 011
(Note 8)
—extendefl format X X 010 0j0 1 11
(Note 8)
Closed Uskr Group
With Outgping Access
Selection
—basic fofmat X X 00 0 0|1 0 01
(Note 9) (Note 9)
—extendef format X X 01 0 0|1 00O
(Note 9) (Note 9)
Bilateral CJosed User X X 01 0 0|0 0 0 1
Group Selgction
Fast Seleqt X X 0 0 00JjO0O O 01
Reverse Gharging X X (Note 2)
ICRD Statpis Selection X
NUI Selection X X 11000 1 1 0
(Note 3)
Charging Ihformation
—requestihg service X X 00 0 0|0 1 0O
—indicatirlg monetary X X 1100|0101
unit
—indicatirlg segment X X 1100|0010
count
—indicatir|g call X X 1100|0001
duratiop
ROA Selegtion
—basic fofmat X 01 0 0|0 100
(Note 10)
—extendetHefmeat +—+—6—6-0 1 0 0
(Note 10)
Call Deflection X 11010 0 0 1
Selection (Note 4)
Call Redirection or Cal X X 11 0000 1 1
Deflection Notification | (Note 5)
Called Line Address X X X X 00 0O0O1O0O00O0
Modified Notification (Note 6) (Notes 4, 6)
Transit Delay Selectior] X X X 01001001
And Indication
Reference Number X X X X X X X 01 100O0O0
Marker X X X X X X X 00 0O0O0OTO 0O
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Table 19 (2 of 2) — Coding of the Facility Code Field

NOTES
1  Basic Throughput Class Negotiation and Extended Throughput Class Negotiation Facilities cannot be simultaneously present in the same packet.

2 Thisfacility code and associated facility parameter will be present in the INCOMING CALL packet if either or both of the Reverse Charging Facility
(if Reverse Charging Acceptance is subscribed to) and Fast Select Facility (if Fast Select Acceptance is subscribed to) is indicated. They may, but need not,
be present if neither the Reverse Charging Acceptance Facility nor the Fast Select Acceptance Facility is subscribed to.

3 Onlyif the NUI Subscription Facility has been subscribed to.
4  The DTE is not alowed to use both Call Deflection Selection and Called Line Address Modified Notification Facilities in the same CLEAR
REQUEST packet:

5  Only when the reason “Calling DTE originated” is used in the parameter field.

Only vhen the reason “Called DTE originated” is used in the parameter field.

Both window size facilities cannot be simultaneously present in the same packet.

Both klosed user group selection facility formats cannot be simultaneously present in the same packet.

Both klosed user group with outgoing access selection facility formats cannot be simultaneously present in(the'same packet.
10 Both ROA selection facility formats cannot be simultaneously present in the same packet.

© 00 N O

15.2.2.1.3] Window size for super extended packet sequence Table 20a —<.Coding of Basic Throughput ¢lasses
numbering -
The octet [following the Facility Code Field indicates the length, Qe+ 8 7 6 5| Throudhput
in octets, pf the Facility Parameter Field. It has the value 4. The bitss 4 3 2 1 (bits/s)
Facility parameter Field follows the length and contains the .
window sijze for each direction of transmission. 0 0 0 0] Reserved

) . o o 0 0 0 1 Reserved
The windgw size for the direction of transmission from the called 00 1 0 Reserved
DTE isinflicated in bits 8 through 2 of octet 1 and bits 8 through
1 of octet| 2 of the four octet Facility Parameter Field. Bit 2 of 0011 S
octet 1 isfhe low order bit and bit 8 of octet 2 is the high order 0100 150
bit. The window size for the direction of transmission fromthe 0 1 01 300
calling DTE is indicated in bits 8 through 2 of octet 3 and bits 8 01 1 0 600
through 1/of octet 4. Bit 2 of octet 3 isthe low order bit@nd bit 8 01 1 1 1200
of octet 4 |sthe high order bit. Bit 1 of octet 1 and hit 1\of octet 3
are not usgd/ignored. 1000 2400

1 0 0 1 4 800

The bits |indicating each window size are’binary coded and 1.0 1 0 9600
express the size of the window. A value of-zexo is not allowed. 10 1 1 19 200
The windgw sizes available for superextended numbering form a 1 1.0 0 48 000
contiguoup set of values. A window-size of 128 shall always be 11 0 1 64 000
available \vhen super extended seguence numbering is provided. 111 0 128 000
NOTE — Window sizes 0f)128 to 32 767 are only valid if super 1 1 1 1 192 000 *
extended sgquence numbering is used. * See Note 1 in 13.13.

15.2.2.2 [Throughput.Class Negotiation facilities
15.2.2.2.1] Basic/Fhroughput Class Negotiation facility

The throyghput class for the direction of data transmission from )
the calle] DTE-is-indicated-in-bits-8—7—6—and-5-of- the-one—ostet bits 6 to 1 of the second octet. Bits 8 and 7 of each ogtet shall be

Facility Parameter Field. The throughput class for the direction of St t0 zero and are reserved for future allocation.

data transmission from the calling DTE is indicated in bits 4, 3, The pits indicating each throughput class are binary coded and
2,and 1. correspond to throughput classes asindicated in table 20b.

The four bits indicating each thraugut class are binary-coded 1522 3 Closed User Group Selection facility
and correspond to throughput classes as indicated in table 20a. .
15.2.2.3.1 Basic format

15.2.2.2.2 Extended Throughput Class Negotiation facility The index to the closed user group selected for the Virtual Call,
The throughput class for the direction of data transmission from which is contained in the one-octet Facility Parameter Field, isin
the calling DTE is indicated in bits 6 to 1 of the first octet of the the form of two decimal digits. Each digit is coded in a semi-
two-octet Facility Parameter Field. The throughput class for the octet in binary-coded decimal, where bit 5 is the low-order bit of
direction of data transmission from the called DTE is indicated in thefirst digit and bit 1 is the low-order bit of the second digit.
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Table 20b — Coding of Extended Throughput Classes the form of four decimal digits. Each digit is coded in a semi-
octet in binary-coded decimal, where bit 5 of the first octet is the
. Throughput low-order bit of the first digit, bit 1 of the first octet is the low-
bits: 8 7 6 5 4 3 2 1] Clasitdy order bit of the second digit, bit 5 of the second octet is the low-
c 0 0 0 0 0 0 O Reserved order bit of the third digit, and bit 1 of the second octet is the
6 0o 6 0 0 0 0 1 Reserved low-order bit of the fourth digit.
o 0 O o o O 1 o Reserved .
o 0 0 0 0 0 1 1 75 _Index% to the same closed user group at different DTE/DCE
o0 0 0 0 1 0 0O 150 interfaces may be different.
0—0—0—0 0 1 0 1 300 1522 4-Closed-User-Group-With-Outgeing-Acecess Selection
o 0 O o o 1 1 o 600 facility
c 0o 0 0 0 1 1 1 1200 15.2.2.4.1 Basic format
c 0o 0 0 1 0 0 0 2400 The index to the closed user group selected for the Virtual Call,
c 0o 0 0 1 0 0 1 4800 which is contained in the one-octet Facifity-Parametef Field, isin
c 06 0 0 1 0 1 O 9600 the form of two decimal digits. Each |digit is coded in a semi-
0o 0 0 o0 1 o0 1 1 19 200 octet in binary-coded decimal, wheré-bit 5 is the low{order bit of
0O 0 0 0 1 1 0 O 48 000 thefirst digit and bit 1 is the |ow-order bit of the second digit.
o o o0 0110l 64000 Indexes to the same closed\ tiser group at differen:r DTE/DCE
c o 0 0 1 1 10 128000 interfaces may be different-
0O 0 O o 1 1 1 1 192 000
O 0 0O 1 0 O 0 o 256 000 15.2.2.4.2 Extended format
0O 0 0 1 0 0O 0 1 320 000 The index to the closed user group selected for the Virtua Call,
0O 0 0 1 0o O 1 o 384 000 which is contained in the two-octet Facility Parametef Field, isin
O 0 0o 1 0 0 1 1 448 000 the form ©f four decima digits. Each digit is coded in a semi-
O 0 o 1 0 1 0 O 512 000 octet invbinary-coded decimal, where bit 5 of the firs octet is the
o 0 0o 1 0 1 0 1 576 000 low-erder bit of the first digit, bit 1 of the first octet|is the low-
o 0 0o 1 0 1 1 o0 640 000 order bit of the second digit, bit 5 of the second octef is the low-
o 0o 0o 1 0o 1 1 1 704 000 order bit of_ the third dlglt,_a_nd bit 1 of the second [octet is the
o 0 0 1 1 0 0 0 268 000 low-order bit of the fourth digit.
0O 0 0 1 1 0 0 1 832 000 Indexes to the same closed user group at differenf DTE/DCE
0O 0 0 1 1 0 1 o 896.000 interfaces may be different.
c .o 0o 1 1 0 1 1 8gL.000 15.2.2.5 Bilateral Closed User Group Selection facility
8 g g i i 1 g 2 1822 ggg The index to the bilateral closed user group seledted for the
Virtual Call, which is contained in the two-oget Facility
c o 0o 1 1 1 1 Q@ 1152000 Parameter Field, is in the form of four decimal digit§ Each digit
o 0 0 1 1 1 1-% 1216 000 is coded in a semi-octet in binary-coded decimal, where bit 5 of
c 0 1 0 0 0 A~0 1280000 the first octet is the low-order bit of the first digit, pit 1 of the
6 61 0 0 0, 0 1 1344000 first octet is the low-order bit of the second digit, bit 5 of the
0 0 1 0 0gz0~1 O 1408 000 second octet is the low-order bit of the third digit, and bit 1 of the
0 0 1 0 LeN\0 1 1 1472 000 second octet is the low-order bit of the fourth digit.
8 8 1 8 8 1 8 2 1222 ggg Indexes to the same bilatera closed user group gt different
DTE/DCE interfaces may be different.
0O 0 Ayv0 O 1 1 o0 1 664 000
0 O O O 1 1 1 1728 000 15.2.2.6 Reverse Charging, Fast Select and ICRPD Status
0,1 0 1 0 0 O 1792 000 facilities
0°N0 1 0 1 0 0 1 1 856 000 The coding of the one-octet Facility Parameter Field i$:
0 0 1 0 1 0 1 0O 1,920 000 RPN P " et
DIt L ="U TUI NTVT oC UlhNdryiTiy Ut TTyutoltTu
0 O 1 0 1 0 1 1 1984 000
O 0 1 0 1 1 0 0O 2 048 000 Bit 1 =1 for Reverse Charging requested
Other values Reserved Bit5=0andBit6=0 for ICRD Staus Selection not

requested (i.e., if the network supports

ICRD, then ICRD is alowed unless

ICRD Prevention Subscription Facility
Indexes to the same closed user group at different DTE/DCE is subscribed)

interfaces may be different. . . )
Bit5=0andBit6=1 for ICRD prevention requested

Bit5=1andBit6=0 for ICRD alowance requested

15.2.2.3.2 Extended format

The index to the closed user group selected for the Virtua Call,
which is contained in the two-octet Facility Parameter Field, isin
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Bit5=1andBit6=1 not alowed

Bit8=0andBit7=0o0r1 for Fast Select not requested (see

text below)

Bit8=1andBit7=0 for Fast Select requested with no

Bit8=1andBit7=1 for

restriction on response

Fast Select
restriction on response

requested  with

ISO/IEC 820

8 : 2000(E)

NOTE — The relationship between a particular tariff period and its

place in the Facility Parameter Field is a national matter.
given by each Administration.

15.2.2.8.4 Indicating Call Duration

The order is

The octet following the Facility Code Field indicates the length

of the Facility Parameter Field in octets. It has

the value n x 4,

where n is the number of different tariff periods managed by the
network. The Facility Parameter Field follows the length and

indicates the call duration for each tariff period.

NOTES

1 Bits 5 afd 6 are set to 0 in INCOMING CALL packets and have no

meaning.

2 Bits 4,
presently, t

In a CAL
and bit 7
INCOMIN
set to 0 an

15.2.2.7

The octet
of the Fag
Field follg

, and 2 may be assigned to other facilities in the future;
ey are set to O.

| REQUEST packet, a DTE shall set bit 8 equa to O

equal to O for Fast Select not requested. In an
G CALL packet, however, a DTE shall interpret bit 8
d bit 7 set to 0 or 1 as Fast Select not requested.

NUI Selection facility

following the Facility Code Field indicates the length
ility Parameter Field in octets. The Facility Parameter
ws the length and contains the network user identifier

in aformdt determined by the network Administration (e.g., see

Appendix
15.2.2.8
15.2.2.8.
The codin|
Bit1=0
Bitl1=1

NOTE —
in the futur,

15.2.2.8.2

The octe
of the F4

of the Fa

15.2.2.8.3

The octe
of the F4
where n
network.
indicates

V1 of Recommendation X.25).

Charging Information facilities
| Requesting Service
j of the one-octet Facility Parameter Field is:

for charging information not requested
for charging information requested

Bits 8, 7, 6, 5, 4, 3, and 2 may be assigned td other facilities
b presently, they are set to 0.

Indicating M onetary Unit

Cility Parameter Field is for further study by ITU-T.
Indicating Segment Count

count is

Cocilitnv, Do Ciald by

din tha

following the Facility Code Fjeld indicates the length
cility Parameter Field insoctets. The Facility Parameter
Field follpws the length and indicates the charging. The coding

following the,Facility Code Field indicates the length

cility Parameter Field in octets. It has the value n x 8,
s the ntmber of different tariff periods managed by the
The( Facility Parameter Field follows the length and
thie-segment count feach tariff period. Each segment

alaht

Each call duration is represented in the Facility,
by four octets. The first octet indicates Aumb
second indicates number of hours, the third ind
minutes, and the fourth indicates number of sec
Each digit is coded in a semi-oetet)in binary
where bit 5 or bit 1 of each semiQectet is the low-
digit. Bits 4 through 1 of each(octet represent the

NOTE — The relationship betweén a particular tariff pj
place in the Facility Paraméter) Field is a national matter.
given by each Administration.

15.2.2.9 ROA Sdlettion facility
15.2.2.9.1 Basit format

The twao-octet Facility Parameter Field cont
Network_Identification Code (DNIC) for the re
ROA transit network and is in the form of four de

Each digit is coded in a semi-octet in binary
where bit 5 of the first octet is the low-order bit d
bit 1 of the first octet is the low-order bit of the se
of the second octet is the low-order bit of the thir
of the second octet is the low-order bit of the fou

15.2.2.9.2 Extended format

The octet following the Facility Code Field indic
of the Facility Parameter Field in octets. It has th
where n is the number of ROA transit network
Facility Parameter Field follows the length an
DNIC for each ROA transit network.

Each DNIC, which is in the form of four dec
represented in the Facility Parameter Field by t
digit is coded in a semi-octet in binary-coded de|
5 of the first octet is the low-order bit of the firs
the first octet is the low-order bit of the second d
second octet is the low-order bit of the third digit,
second octet is the low-order bit of the fourth digi

ROA transit networks should appear in the Fal
Field in the order that the calling DTE wishg

Parameter Field
br of days, the
cates number of
bnds for the call.
coded decimal,

brder bit of each
low-order digit.

briod and its
The order is

pins the Data
Huested initial
imal digits.

coded decimal,
f the first digit,
cond digit, bit 5

digit, and bit 1
h digit.

ptes the length
e value of n x 2
s selected. The
d indicates the

mal digits, is
WO octets. Each
cimal, where bit
digit, bit 1 of
igit, bit 5 of the
and bit 1 of the
[

cility Parameter
es them to be

traversed

segments received from the DTE.

Each digit is coded in a semi-octet in binary-coded decimal,
where bit 5 or bit 1 of each semi-octet is the low-order bit of each
digit. Bits 4 through 1 of the last octet represent the lowest-order

digit of the segment count.

matter of the Administration in the case of national calls and are

specified

in Recommendation D.12 for international calls.
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octets. The first four octets indicate the number of segments sent
to the DTE. The following four octets indicate the number of

15.2.2.10 Call Deflection Selection facility

The octet following the Facility Code Field indicates the length

of the Facility Parameter Field in octets. It has
where n is the number of octets necessary to

the value n + 2,
hold the called

address of the DTE to which the call is to be deflected (the

alternate DTE).

_ B The first octet of the Facility Parameter Field indicates the reason
Segment size and the specific packet types to be counted are afor deflecting the call. The coding of this octet is:
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Bits Reason

5 4 3 2 1

0 0O 0O 0 O cadldeflection by theoriginally-called

DTE or

Call deflection by gateway as a result of
call deflection by the originally-called
DTEY

Call deflection by gateway as a result of
call redirection due to originally-called
DTE busy?

0 0 0 0 1

from  originaly-called

Call redirection due to prior request

DTE for

systematic call redirection®

DTE” or
Call deflection by gateway

Call deflection by the originally-called

as aresult of

call deflection by the originally-called

DTE??
Call deflection by gateway

as aresult of

call redirection due to originally-called

1) Appli
and {

Call defTection by gaieway as a resurt of
call redirection due to prior request
from origindly-caled DTE for
systematic call redirection®

bs where the originally-called DTE is on a private network
he private network gateway to the public network that

preseted the incoming call deflects the call so that the private

netwd

NOTE —
assumed to|
deflection |
the call is

rk is no longer involved with the call (see annex A).

If bits 8 and 7 are not set to 1 by the called DTE, they are
have this value by the DCE. The network performing the call
ses these codes to set the value conveyed to the DTE to which

deflected (via the Call Redirection or Call Deflection

Notificatiof facility) and to the calling DTE (via the Called Line Address

Modified N

The secq
number

address-
order bit.

The follo|
coding W
Address

When thg

odd, a sHg
the last s

15.2.2.11
facility

The octe
in octets,
where n

otification facility) (see annex A).

Its value is limited to 15 when the A bit is set to 0.

Field in the Address Block (see 13.2.1).

emi-octet in order to maintain octet alignment.

Call Redirection or Call Deflection Notification

called DT|E address.

The first
for the ¢4
is:

Bits Reason

54Y3 2 1

0~0 0 0 1 Cdlredirection due to originally-called

DTE 1

88

0 0 1 1 1 Caldistributionwithinahunt group?

0 1 0 1 Cadl redirection due to originaly-called
DTE out of order?

0 1 1 1 1 Cdl redirection due to prior request
from origindly-caled DTE for
systematic call redirection®

0 0 0O O O Cdl deflection by the originally-called
DTE®

0 0O O 0 1 cadlredirection due to originaly-called
DTE busy”

0 1 0 0 1 Cdlredirection due to originally-called
DTE out of order”

nd octet of the Facility Parameter Field indicates the
pf semi-octets in the alternate DTE address. This
ength indicator is binary-coded, where bit 1 is the low-

ving octets contain the alternate DTE address using
hich corresponds to the coding of the Called -DTE

number of semi-octets of the alternate DTE address is
mi-octet with zeros in bits 4, 3, 2, and l1.is"Inserted after

following the Facility CoderField indicates the length,
of the Facility Parameter-Eietd and has the value n + 2,
s the number of octets-necessary to hold the originally-

pctet of the Facility Parameter Field indicates the reason
Il redirection. or<call deflection. The coding of this octet

DTE busy ™
Call deflection by gateway

as aresult of

call redirection due'to-orifinally-called

DTE out of ordér¥?

Call deflection by gateway
call redirection due to
from ‘/Jeriginaly-called

systematic call redirection}®

1) Applieswherethe call redireetion takes placein a publ

as aresult of

prior request

DTE for

¢ network.

2) This value may helused by some public networks [for network-

dependent reasons.

3) Applies where the call redirection or deflection takes glace within a

private petwork and the private network continues td
with the call (see annex A).

4)  These codes are those set by the DTE or private netwo
Deflection Selection Facility (see 15.2.2.10).

be involved

k in the Call

S\~ Applies where call redirection or deflection takes pliace within a

private network and the private network deflects the cg

| back to the

public network that presented the incoming call so th@t the private
network is no longer involved with the call (see annex ).

The second octet of the Facility Parameter Fig

Id indicates the

number of semi-octets in the originally-called DTE address. This
address-length indicator is binary-coded, where |pit 1 is the low-

order bit. Its value is limited to 15 when the A bit

The following octets contain the originally-called

s set to 0.
DTE address.

When both the calling DTE and the alterngate DTE have
subscribed to the TOA/NPI Address Subscriptipn Facility (see

6.29), or when neither of them has subscribed tg

this facility, the

originally called DTE address is coded identically to the Called
DTE Address Field in the CALL REQUEST pacKet. When these
conditions are not satisfied, the network conperts from one

address format to the other (see 12.2.1).

When the number of semi-octets of the originglly-called DTE

address is odd, a semi-octet with zeros in bits
inserted after the last semi-octet in order to
alignment.

4,3,2and 1 is
maintain octet

fon facility

The coding of the one-octet Facility Parameter Field is:

Bits
8 7 6 5 4
0O 0 0 0O

Reason

o w
o N
=

DTE busy”
Call distribution within ah

0O 0 0O
DTE out of order?

from  originally-called

Call redirection due to originally-called

unt group?

Call redirection due to originally-called

Call redirection due to prior request

DTE for

systematic call redirection?
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Call deflection by the originally-called
DTE?

Call redirection due to originally-called
DTE busy?

Call distribution within a hunt group?
Call redirection due to originally-called
DTE out of order?

Call redirection due to prior request
from origindly-caled DTE for

I SO/IEC 8208 : 2000(E)

15.3 Coding of the Facility Field for ITU-T specified
DTE facilities
The coding of the Facility Code Field and the format of the

Facility Parameter Field are the same in the various call setup and
clearing packets in which they are used.

15.3.1 Caoding of the Facility Code Field

Table 21 gives the coding of the Facility Code Field for each
ITU-T specified DTE Facility and indicates the packet types in

systematic call redirection®
1 1 0|0 0 O O O Cdl deflection by the originally-called
DTEY or
Call deflection by gateway as a result of
call deflection by the originally-called
DTE??

whichthey may bepresent—Thesefacitittesarecpnveyed after the

ITU-T specified DTE Facility Marker.

15.3.2 Coding of the Facility Parameter Field

The coding of the Facility Parameter_Field is depgendent upon the
. specific ITU-T specified DTE facility,\To facilitate jpossible latter

1 1010 0 0 0 1 Caldeflectionby gateway asaresut of extensions, DTEs may be toleraftif’ receiving Fcility Parameter

call redirection due to originally-called . . -

DTE busy®* Fields containing values which are presently resgrved.

1 1 0|0 1 0 0 1 Caldeflection by gateway asaresult of 15.3.2.1 Calling AddressExténsion facility

C;pgiﬂ;?g?gegslﬁ)m ariginally-called The octet following the\Eacility Code Field indicptes the length
- C "
1 1 0/0 1 1 1 1 caldeflection by gateway asaresult of of the Faclllty Parameter Field in octets. It has & value of n _ 1,
call redirection due to prior request where n is the number of octets necessary to hold the calling-
from  originaly-cdled DTE for address extension. The Facility Parameter Field follows the
systematic call redirection®* length and indicates the calling-address extensiop.

The first Octet of the Facility Parameter Field indicates, in bits 8

1) Applips where the call redirection or distribution takes place in a and,7,'the use of the calling-address extension, gs shown below.

publi¢ network.
2)  Applibs where the call redirection, deflection or distribution takes Bits Use of Calling Address Extensign
placejwithin the private network and the private network continues 8 7
to be |nvolved with the call (see annex A). 0 O To carry a calling address assigned acgording to ITU-T

3) Thesqcodes are those set by the DTE or private network in the Call Rec. X.213 | ISO/IEC 8348
Defleftion Selection Facility (see 15.2.2.10). 0 1 Reserved

4)  Applis where the originally-called DTE is on a privaté-hetwork 1 0 Other (to carry a calling address not assgigned according
and the private network deflects the call back to the publie-network to ITU-T Rec. X.213 | ISO/IEC 8348)
that gresented the incoming call so that the privaté network is no 1 1 Reserved
longef involved with the call (see annex A).

Bits 6, 5, 4, 3, 2, and 1 of this octet indicate the humber of semi-
octets (up to a maximum of 40) in the calling-adgress extension.

) ] o . This address-length indicator is binary-coded, where bit 1 is the
15.2.2.13| Transit Delay Selection And‘Indication facility low-order bit.

The Facility Parameter Field centains two octets.

NOTE —{Bit 8, when received from the DTE and\When it is not set to
1, isforced|to 1 by the DCE.

The following octets contain the calling-address @xtension.
Transit delay is expressed in“milliseconds and is binary-coded,
with bit 8| of octet 1 beifng-the high-order bit and bit 1 of octet 2
being thg low-order bit""The expressed transit delay may have a
value frofn 0 to 65534 (all bits set to 1 but the low-order bit).

If bits 8 and 7 of the first octet of the Facility Pargameter Field are
coded “00”, the following octets are used to engode the calling
OSI| NSAP address using the preferred binary encoding (PBE)
defined in ITU-T Rec. X.213 | ISO/IEC 8348. Starting from the
high-order digit of the Initial Domain Part (IDP),[the address is
coded in octet 2 and consecutive octets of the Hacility Parameter
s necessary, is
coded in a semi-octet in blnary-coded decimal, where bit 5 or 1 is
the low-order bit of the digit. In each octet, the higher-order digit
is coded in bits 8, 7, 6, and 5. The Domain Specific Part (DSP)
follows the IDP and is coded according to the PBE. If the syntax
of the DSP is decimal, each digit is coded in binary-coded
decimal (with the same rules applying to the DSP as to the IDP
above). If the syntax of the DSP is binary, each octet of the
The reference number is a number from 1 to 4 095 and is calling-address extension contains an octet of the DSP.

encoded in 12 bits. The reference number is binary-coded, using ) B )
bit positions 4 through 1 of octet 1 followed by bit positions 8 !f bits 8 and 7 of the first octet of the Facility Parameter Field are

through 1 of octet 2, where bit 1 of octet 2 is the low-order bit. coded “10”, each digit of the calling-address extension is coded
Bits 8 through 5 of octet 1 are set to 0. in a semi-octet in binary-coded decimal, where bit 5 or 1 is the
low-order bit of the digit. Starting from the high-order digit, the

NOTE —{During\the interim period when this optional user facility is
ported by aII networks the transit delay |nd|cated in the CALL

65535 (all onec) When etther a transtt network involved in the V|rtua|
Call or the destination network does not support this facility. This value
should be interpreted by the calling DTE as an indication that the actual
transit delay cannot be transmitted to it.

15.2.2.14 Reference Number facility
The Facility Parameter Field contains two octets.

O 1SO/IEC 2000 — All rights reserved 89
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Table 21 — Coding of the Facility Code Field

Packet typesin which the facility may be present Facility Code
CALL CLEAR Bits:
CALL INCOMING CALL CON- CLEAR INDICA-
Use Facility REQUEST CALL ACCEPTED | NECTED | REQUEST TION 87654321
(seeNote1) | (seeNote 1)
Calling Address X X X 11001011
Addressing | Extension (See Note 2)
Called Address X X X X X 11001001
Extension
Minimum Throughput
Class (see note 3):
—basic format X X X 00 001010(d
Quality (SeeNote 2)
—extended format X X X 00O0O1101
of (See Note 2)
End-to-End Transit X X X X 1100101(¢d
Service | | Delay Negotiation (See Note 2)
Priority X X X DS 1101001(¢d
(Seé'Note 2)
Protection X X X X X 1101|0011
Expedited Data X X X X 000010011
Feature Negotiation (See Note 2)
NOTES
1 Only when issued in direct response to an incoming call (i.e., no CALL ACCEPTED packet was transmitted).
2 Only when the Call Deflection Selection Facility is used.
3 Only ong of these formats may be present in a given packet.

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 hits 8, 7, 6, and:

When necgssary, the Facility Parameter Field shall be rounded up
to an integral number of octets by inserting zeros in bits 4, 3, 2,
and 1 of the last octet of the field.

15.3.2.2 [Called Address Extension facility

The octet |following the Reagility Code Field indicates the length
of the Fadility Parameterskield in octets. It has a value of n+ 1,
where n is the number) of octets necessary to hold the called-
address extensions The Facility Parameter Field follows the
length and indicates the called-address extension.

The first gctét/of the Facility Parameter Field indicates, in bits 8
and 7, the use of the called-address extension, as shown bel ow.

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.

The following octets contain the called-address extengion.

If bits 8 and 7 of the first octet of the Facility Parameer Field are
coded “00", the following octets are used to erjcode the called
OSI NSAP address using the preferred binary encoding (PBE)
defined in ITU-T Rec. X.213 | ISO/IEC 8348. Starting from the
high-order digit of the Initial Domain Part (IDP),[the address is
coded in octet 2 and consecutive octets of the Hacility Parameter
Field. Each digit, with padding digits applied ds 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

Bits Use of Called Address Extension

8
0

0
1

90

7

0 To cary a caled address assigned according to ITU-T
Rec. X.213 | ISO/IEC 8348.

1 Reserved

0 Other (to carry acalled address not assigned according to
ITU-T Rec. X.213 | ISO/IEC 8348)

1 Reserved

is coded in bits 8, 7, 6, and 5. The Domain Specific Part (DSP)
follows the IDP and is coded according to the PBE. If the syntax
of the DSP is decimal, each digit is coded in binary-coded
decimal (with the same rules applying to the DSP as to the IDP
above). If the syntax of the DSP is binary, each octet of the
called-address extension contains an octet of the DSP.

If bits 8 and 7 of the first octet of the Facility Parameter Field are
coded “10”, each digit of the called-address extension is coded in
a semi-octet in binary-coded decimal, where bit 5 or 1 is the low-
order bit of the digit. Starting from the high-order digit, the
address is coded in octet 2 and consecutive octets of the Facility

O ISO/IEC 2000 — All rights reserved
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Parameter Field with two digits per octet. In each octet, the
higher-order digit is coded in bits 8, 7, 6, and 5.

When necessary, the Facility Parameter Field shall be rounded up
to an integral number of octets by inserting zeros in bits 4, 3, 2,
and 1 of the last octet of the field.

15.3.2.3 Minimum Throughput Class Negotiation fadlity
15.3.2.3.1 Basic format

The one-octet Facility Parameter Field contains the minimum

I SO/IEC 8208 : 2000(E)

priority to keep a connection, respectively. The fourth, fifth, and
sixth octets of the Facility Parameter Field in CALL REQUEST
and INCOMING CALL packets contain the lowest-acceptable
values for (i) the priority of data on connection, (ii) priority to
gain a connection, and (iii) priority to keep a connection,
respectively.

When the facility is present in CALL REQUEST and
INCOMING CALL packets, octets 2 through 6 of the Facility
Parameter Field are optional. For example, if the only values to

throughpyt class for both directions of data transmission. The
minimum [throughput class for the direction of data transmission
from the [called DTE is indicated in bits 8, 7, 6, and 5. The
minimum [throughput class for the direction of data transmission
fromthe gdlling DTE isindicated in bits 4, 3, 2, and 1.

The four bits indicating each throughput class are binary-coded
and corregpond to throughput classes as indicated in table 20a.

15.3.2.3.P Extended format

The two-gctet Facility Parameter Field contains the minimum
throughpyt class for both directions of data transmission. The
minimum [throughput class for the direction of data transmission
from the galling DTE isindicated in bits 6 to 1 of the first octet.
The minijmum throughput class for the direction of data
transmissipn from the called DTE isindicated in bits 6 to 1 of the
second oget. Bits 8 and 7 of each octet shall be set to zero and
are reservéd for future allocation.

The bits indicating each throughput class are binary-coded and
corresponfl to throughput classes as indicated in table 20b.

15.3.2.4 End-to-End Transit Delay Negotiation facility

The octet |following the Fecility Code Field indicates the length
of the Faglity Parameter Field in octets. It has the value 2, 4, or
6. The Fafility Parameter Field follows the length and indicates
the transittdelay values.

The first|and second octets of the Facility, Parameter Field
contain the cumulative transit delay. The third-and fourth octets
are optiorfal and, when present, contain the desired (target) end-
to-end trapsit delay. If the third and fourth.octets are present, then
the fifth ahd sixth octets are optional, When present, these octets
contain thle maximum-acceptable ‘end-to-end transit delay. The
absence df the optiona octets”in the CALL REQUEST and
INCOMING CALL packetshindicates that these parameters are
not imporfant for the call,"The optional octets are not present in
CALL AQCEPTED and,CALL CONNECTED packets.

Transit delay isexpressed in milliseconds and is binary-coded,
where bit B ofthelfirst of a pair of octets is the high-order bit and
bit 1 of the second of a pair of octetsis the low-order bit.

be specified are the targel and Towesi-acceptable] values for
priority to gain a connection, then the Facility-Rargmeter Field

will contain at least 5 octets with octets 1, 3, ahd\4 coptaining the
value “unspecified”, and octets 2 and_5 containihg the specified
values. When the facility is present~injthe CALL ACCEPTED
and CALL CONNECTED packets,‘octets 2 and 3|are optional.

The range of specified valuesfor each sub-parameter is 0 (lowest
priority) to 14 (highest pfiority). The value 255 (all ones)
indicates “unspecified.” All*other values (i.e., 1% through 254)
are reserved.

15.3.2.6 Protection facility
The octet follewing the Facility Code Field indicptes the length
of the Facility\Parameter Field in octets.

Bits 8 _and 7 of the first octet of the Facility Harameter Field
specifysthe protection format code as shown belopw.

Bits Protection format code

Reserved

Source-address specific
Destination-address specific
Globally unique

P P O O
P O L O N

When bits 8 and 7 are not both set to one, the rfemaining six bits
of the first octet of the Facility Parameter Field gre reserved and
set to zero.

When bits 8 and 7 are both set to one, the rempining six bits of
the first octet of the Facility Parameter Field arg used as shown
below.

Bits Protection Facility Information

6 54 3 21
0 0 0 0 O O Levelofprotection information
0 0 0 0 0 1 Authentication and key infoymation

other values Reserved

The value of al ones for cumulative transit delay indicates that
the cumulative transit delay is unknown or exceeds 65 534 ms.

15.3.2.5 Priority facility

The octet following the Facility Code Field indicates the length
of the Facility Parameter Field in octets. It may take the value 1,
2,3,4,5,0r6.

The first, second, and third octets of the Facility Parameter Field
contain the target (CALL REQUEST packet), available
(INCOMING CALL packet), or selected (CALL ACCEPTED
and CALL CONNECTED packets) values for (i) the priority of
data on a connection, (ii) priority to gain a connection, and (iii)

O ISO/IEC 2000 — All rights reserved

When conveying level of protection information, the second octet
of the Facility Parameter Field specifies the length “n,” in octets,
of the target protection level (CALL REQUEST packet),
available protection level (INCOMING CALL packet), or
selected protection level (CALL ACCEPTED and CALL
CONNECTED packets, or CLEAR REQUEST and CLEAR
INDICATION packets issued in direct response to the incoming
call). The actual value is placed in the following “n” octets.
Optionally, the “n+3" octet of the Facility Parameter Field
specifies the length “m,” in octets, of the lowest acceptable
protection level in CALL REQUEST and INCOMING CALL
packets. The actual value is placed in the following “m” octets.
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The optional octets are not present in CALL ACCEPTED, CALL CLASS A )
CONNECTED, CLEAR REQUEST and CLEAR INDICATION Bits
packets. Octets 8 7 6 5 4 3 2
NOTE —The values of “n” and “m” are bounded firstly by the overall 1 0 0 X X X X X X
length of the Facility Parameter Field, and secondly by each other. 2 Registration Parameter Field
When conveying authentication and key information, the second
and following octets of the Facility Parameter Field are coded as
givenin 9.5 of ITU-T Rec. X.273 | ISO/IEC 11577. CLASSB Bits
15.3.2.7 Expedited Data Negotiation facility Octets 8 7 6 5 4 3 p
The codinp of the one-octet Facility Parameter Field is: 1 0 1 X X X X X
Bit 1 =0 | for no use of expedited data 2 Registration
Bit1=1 | for use of expedited data 3 Parameter Field
NOTE —{Bits 8, 7, 6, 5, 4, 3, and 2 may be assigned to other facilities
in the futurg; presently, they are set to 0.
_ _ o _ _ CLASSC Bi
16 Format for Registration Field in registration Its
Octets 8 7 6 5 4 3 4 1
packets
The formats described in this clause apply only to the L L 0 X X X X X
Registratjon Field of Registration packets used in conjunction 2 Registration
with the ®n-line Facility Registration Facility. 3 Parameter
|
See also 4 Fidd
O Optional User Facility for On-line Facility Registration
(18.1).
161 General CLASSD Bits
The Registration Field is present in a REGISTRATIQN® Octets 8 ’ 6 > 4 3 3
REQUEYT packet only when there is a request to inveke or 1 1 1 X X X X X
revoke pn optional user facility. It is present(in a — -
REGISTRATION CONFIRMATION packet to indicate Which 2 Registration Parameter Field Length
optional user facilities are available and the values of those 31 Registration |
optional yser facilities currently in effect. | :
1 | Parameter :
The Regiptration Field contains one registration element for each ) ) |
registratipn-facility. The first octet of eaghyregistration element is ! Field !
the Regigtration Code Field and indigates’the registration-facility. Fi 330 lized F ts of Registrati
The remiining octets of a registration element contain the Igure 55 — enerz;ze tormas ot kegisration
Registratlon Parameter Field length, when present, and then the ements
Registratlon Parameter Field:
In order tp specify registration parameters consisting of 1, 2, 3, or . ) i o )
a variablf number of Ocféts, the registration codes are divided 1he Registration Code Field is binary-coded arjd, without
into four lasses by,making use of bits 8 and 7 of the Registration €xtension, provides for a maximum of 64 registration codes for
Code Fidld. The.general class coding of the Registration Code C18%es A, B, and C, and 63 registration codes fgr Class D,
Field is ghown'in-table 22. The formats for the four classes of 9ivingatotal of 255 registration codes.
registratign-€lements are shown in figure 33. Registration code 11111111 is reserved for extengion of the
Table 22— General Ctass Codimg for Regisration egistration—codes—Hhe—octel—tollowing-this—octe—hdicates an
Code Fields extended registration code having the format A, B, C, or D, as
defined above. Repetition of registration code 11111111 is
Bits: permitted, resulting in additional extensions.
Class|8 7 6 5 4 3 2 1 Meanin L . N
- ng - A registration code may be assigned to identify a number of
A |0 0 0 X X X X X|singleoctet parameter field specific facilities, each having a bit in the Registration Parameter
B [0 1 X X X X X X|double-octet parameter field Field indicating facility requested/facility not requested or
C |1 0 X X X X X X|triple-octet parameter field indicating facility available/facility not available. In this
b 11 1 x x X x X x Hlelength fidd situation, the Registration Parameter Field is binary-coded, with
variable-length parameter fi each bit position relating to a specific facility. A 0 indicates that
the facility related to the particular bit is not requested or is not
available; a1 indicates that the facility related to the particular bit
is requested or is available. Parameter bit positions not assigned
92 O ISO/IEC 2000 — All rights reserved
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to a gpecific facility are set to zero. If none of the facilities
represented by the registration code are requested or available,
then the registration code and its associated Registration
Parameter Field need not be present.

For registration codes in class D, the octet following the
Registration Code Field indicates the length of the Registration
Parameter Field in octets. The Registration Parameter Field
length is binary-coded, where bit 1 is the low-order bit of the
indicator.

I SO/IEC 8208 : 2000(E)

REGISTRATION REQUEST and REGISTRATION
CONFIRMATION packetsin which they are used.

16.2.1 Coding of the Registration Code Field

Table 23 gives the coding of the Registration Code Field for each
registration-facility and indicates the packet types in which they
may be present.

16.2.2 Caoding of the Registration Parameter Field

The coding of the Registration Parameter Field is dependent

The coding of the Registration Parameter Field is dependent on
the registrption-facility being used.

There arg two categories of registration-facilities that can be
represented in Registration packets:

a) registration-facilities defined in Section 13.1; and

b) nop-X.25 (non-ISO/IEC 8208)
provided by the local network.

registration-facilities

A Registifation 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. | A single Registration Marker shall be included
whenever| registration elements for non-X.25 registration-
facilities gre present.

The first gctet of the Registration Marker is a Registration Code
Field and|is set to zero. The second octet of the Registration
Marker isfa Registration Parameter Field and is set to zero.

16.2 Cading of the Registration Field for registration-
facilities
The coding of the Registration Code Field and the format.of the
Registratipn  Parameter Field ae the samelsNih the

Table 23 — Coding of the Registration Code Field

upon the specific registration-facility. To facilitate-pdssible latter
extensions, DTEsS may be tolerant in receiving-’Registration
Parameter Fields containing values which arepresentlly 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 fatility which is rot available
for negotiation but whose value is ihdicated to the DTE.

Bit1 Loca Charging Prevention Facility

NOTE — Bits 2 through™8 may be assigned to other fagilities in the
future; presently, they@re'set to 0.

A bit set tg, 1™ (respectively, 0)
CONFIRMATION packet means that the DCH
(respectively, revoked) the corresponding facility.

16.2:2,.2.* Availability of facilities

Eaeh one of the following bits of the two-octgt Registration
Rarameter Field corresponds to one facility whoge availability is

indicated to the DTE.

May beused in Registration Code
Registration-Facility REGISTRATION | REGISTRATION Bits:

REQUEST CONFIRMATION |8 7 6 5 4 3 R 1
Non-negotiable Facilities'Values X 0 000 O 11 O
Availability of Facilities X 01 0 00 11 O
Fecilities That Miay Be Negotiated At Any Time X X 01 0 00 1P 1
Fecilities. That May Be Negotiated Only When All X X 0 0 00O 1 P 1
Logical Channels Used for Virtual Callsarein State p1
Nonstandard Default Packet Sizes X X 01 0 0 0 O0Tff O
Nonstandard Default Window Sizes (Note 1):
[0 normal and extended packet sequence numbering X X 01 0 0 0 O 1 1
[ super extended packet sequence numbering X X 1 1 0 1 1
Default Throughput Classes Assignment (Note 2):
— basic format X X 0 000 0 0 1 d
— extended format X X 01 0 01 1 0 ¢
Logical Channel Types Ranges X X 11 0 0 1 0 0 d
Marker X X 0 000 0O 0 0 d
NOTES:
1 Only one of the Nonstandard Default window size Registration Facilities may be present in a packet.
2 Only one of the Default Throughput classes assignment Registration Facilities may be present in a packet.
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in a REGISTRATION

y a single bit to

nhg Facility (see

mbering Facility

her study by
h the future

DN REQUEST
vely, revoke) the

GISTRATION
(respectively,

Octet 1 A bit set to 1 (respectively, 0)
Bit1 Extended Packet Sequence Numbering Facility CONFIRMATION packet is t_aken as invocation (respectively,
. . - revocation) of the corresponding facility.
Bit2  Packet Retransmission Facility
Bit3  D-bit Modification Facility |16-_2&211-4hFaniti§:?t m\?_y sz nfégalotliated only whe; all
Bit4 Called Line Address Modified Notification Facility? é’g'h c a“”f fh” f l:’r .'””b,t fsf;e'”gate‘t’t N
. . . - . . ach one of the following bits of the one-octet Registration
Bft 5 Charg!ng Informat!on Fac:flfty (Per-lr?terface bass)_ L Parameter Field corresponds to one facility that may be
Bit6  Charging Information Facility (per Virtual Call basis)” negotiated only when all logical channels used for Virtual Calls
Bit7  Reverse Charging Acceptance Facility are in the READY state (pl) and that needs on
Bit8 |Reverse Charging Facility? indicate its value.
Bit 1 Extended Packet Sequence Numberi
Octet 2 _ note 1) o 0
Bit1 |Default Throughput Classes Assignment Registration- Bit 2 Packet Retransmission Eqoiéy
Facility Bit 3 D-bit Modification Facility
Bit2 |Nonstandard Default Window Sizes for Normal and Bit4  Super Extended Packet Sequence N
Extended Packet Sequence Numbering Registration- (see note 1)
Facility Bit5  TOA/NPI Address Subscription Facility
Bit 3 | Nonstandard Default Packet Sizes Registration-Facility NOTES
Bit4 |Logica Channel Types Ranges Registration-Facility o ) o
. . 1) 1 The exact method. for negotiating this facility is for fur
Bit5 |ROA Selection Fecility ITU-T.
Bit6 |Extended Throughput Class Negotiation Fecility 2 Bits 4 throligh 8 may be assigned to other facilities i
Bit 7 | Super Extended Packet Sequence Numbering Facility presently;\they are set to 0.
Bit8 [Nonstandard Default Window Sizes for Super A bit'set to 1 (respectively, 0) in a REGISTRATI
Extended Packet Sequence Numbering Registration- packet is taken as a request to invoke (respect
Facility corresponding facility.
1) A bifset to 1 for the corresponding facility indicates that it A bit set to 1 (respectively, 0) in a RE
is avpilable for use by the DTE; no further negotiation is CONFIRMATION packet is taken as invocatiof
required for these facilities. revocation) of the corresponding facility.
A bit to 1 (respectively, 0) in a REGISTRATION 16.2.25 Nonstandard default packet sizes

CONFIRNIATION packet means that the corresponding-facility

The packet size for the direction of data transmis
issuing the REGISTRATION REQUEST packet
bits 4, 3, 2, and 1 of the first octet of the two-0q
Parameter Field. The packet size for the di
transmission from the DTE issuing the RE
REQUEST packet is indicated in bits 4, 3, 2, and
octet. Bits 8, 7, 6, and 5 of each octet are set to 2

The four bits indicating each packet size are b
express the logarithm base 2 of the number
maximum packet size.

Values from 4 to 12, corresponding to packet siz
128, 256, 512, 1024, 2048, and 4096, or a
values, may be offered. A packet size of 128

sion to the DTE
is indicated in
tet Registration
rection of data
FGISTRATION

1 of the second
ero.

inary-coded and
of octets of the

es of 16, 32, 64,
subset of these
shall always be

available.

either is ayailable (respectively, not available) for use by the DTE
or is availpble (respectively, not available) for negetiation by the
DTE.
16.2.2.3 [acilities that may be negotiated at any time
Each one| of the following bits of{ the two-octet Registration
Parameter] Field corresponds to_one facility that may be
negotiated at any time.
Octet 1

Bit1 |ncoming CallsBarred Facility

Bit2 Putgoing-Calls Barred Facility

Bit3 [Fast/Seléect Acceptance Facility

Bit4 Reverse Charging Acceptance Facility

Bit5 Flow Control Parameter Negotiation Facility

Bit6 Basic Throughput Class Negotiation Facility

Bit 7 Charging Information Facility (per-interface basis)
Octet 2

Bit8 Extended Throughput Class Negotiation Facility

NOTE — Bit 8 of octet 1 and bits 1 through 7 of octet 2 may be
assigned to other facilities in the future; presently, they are set to O.

A bit set to 1 (respectively, 0) in a REGISTRATION REQUEST
packet is taken as a request to invoke (respectively, revoke) the
corresponding facility.

94

16.2.2.6 Nonstandard default window sizes

16.2.2.6.1 Nonstandard default window sizesfor n
extended packet sequence numbering

ormal and

The window size for the direction of data transmission to the
DTE issuing the REGISTRATION REQUEST packet is
indicated in bits 7 through 1 of the first octet of the two-octet
Registration Parameter Field. The window size for the direction
of data transmission from the DTE issuing the REGISTRATION
REQUEST packet is indicated in bits 7 through 1 of the second
octet. Bit 8 of each octet is set to zero.
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The seven bits indicating each window size are binary-coded and
express the size of the window. A value of zero is not allowed.

Window sizes of 8 to 127 are vaid only when the Extended
Packet Sequence Numbering Facility is being used.

The range of values allowed for norma numbering and for
extended numbering is interface-dependent. A window size of 2
shall aways be available.

16.2.2.6.2 Nonstandard default window sizes for super

I SO/IEC 8208 : 2000(E)

from the DTE issuing the REGISTRATION REQUEST packet is
indicated in bits 6 to 1 of the second octet. Bits 8 and 7 of each
octet shall be set to zero.

The bits indicating each throughput class are binary-coded and
correspond to throughput classes as indicated in table 20b.

16.2.2.8 Logical channel types ranges

The octet following the Registration Code Field indicates the
length of the Registration Parameter Field in octets and shal

extended| packet sequence numbering

The octet| following the Registration Code Field indicates the
length, infoctets, of the Registration Parameter Field. It has the
value 4. The Registration parameter Field follows the length and
contains the window size for each direction of data transmission.

The windpw size for the direction of data transmission to the
DTE ing the REGISTRATION REQUEST packet is
indicated |n bits 8 through 2 of octet 1 and bits 8 through 1 of
octet 2 of| the four octet Registration Parameter Field. Bit 2 of
octet 1 isthe low order bit and bit 8 of octet 2 is the high order
bit. The window size for the direction of data transmission from
the DTE ipsuing the REGISTRATION REQUEST is indicated in
bits 8 through 2 of octet 3 and bits 8 through 1 of octet 4. Bit 2 of
octet 3 isthe low order bit and bit 8 of octet 4 is the high order
bit. Bit 1 ¢f octet 1 and bit 1 of octet 3 are not used/ignored.

The bits |indicating each window size are binary coded and
express the size of the window. A value of zero is not allowed.

The range of values allowed for super extended numbering is
interface-dependent. A window size of 128 shall aways be
available.

16.2.2.7 Pefault throughput classes assignment
16.2.2.7.1 Basic format

The throuphput 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
transmissipn to the DTE issuing (the REGISTRATION
REQUEST packet isindicated in bits4))3, 2, and 1.

The four bits indicating each threughput class are binary-coded
and corregpond to throughput-elasses as indicated in table 20a.

16.2.2.7.p Extended format

The throughput class{for the direction of data transmission to the
DTE issuipg the REGISTRATION REQUEST isindicated in bits
6 to 1 of fthe first"octet of the two-octet Registration Parameter
Field. The throughput class for the direction of data transmission

Tdicate T4 oCtets T e Regsiration Parameter Fedthen consists
of the following 14 octets.

Bits 4, 3, 2, and 1 of octets 1, 3, 5, 79/ and| 11 of the
Registration Parameter Field contain the high-order bits for
parameters LIC, HIC, LTC, HTC, LOE,yand HOC, [espectively
(seefigure 1). Bits 8, 7, 6, and 5 of these'octets are seff to zero.

Octets 2, 4, 6, 8, 10, and 12 of the Registration Pargmeter Field
contain the low-order bits forparameters LIC, HIC, LTC, HTC,
LOC, and HOC, respectively. Bit 1 of these octets|is the low-
order bit.

When there are ng-one-way incoming logical channdls, LIC and
HIC are equal’ to~zero. When there are no two-yvay logical
channels, LTCyand HTC are equal to zero. When there are no
one-way 0utgoing logical channels, LOC and HOC gre equal to
zero.

Bits 4; 3, 2, and 1 of octet 13 of the Registration Pargmeter Field
contain the high-order bits of the total number of logi¢al channels
to be used for Virtual Calls. Bits 8, 7, 6, and 5 of octét 13 are set
to zero. Octet 14 of the Registration Parameter Field fontains the
low-order bits of the total number of logical channel$ to be used
for Virtual Calls.

NOTES

1 Theinequalities of figure 1 apply to nonzero values of LIC, HIC, LTC,
HTC, LOC, and HOC.

2 The total number of logical channels to be used for Viftual Calls is
indicated in octets 13 and 14. It is equal to the sum of the nymber of one-
way incoming logical channels, two-way logical channels, jand one-way
outgoing logica 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 CONFIRMATJON, and
DIAGNOSTIC packets is dependent upon the origiator 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

CAUSE CODE BITS PACKET ORIGINATED
PACKET TYPE 8 7 6 5 4 3 2 1 BY DIAGNOSTIC CODE
CLEAR REQUEST, 0O 0 0O O OO 0O O0]|DTE Specified in table 25
CLEAR INDICATION, (Notes 1, 2)
RESET REQUEST, 1 0 0 0 0O O 0O O0fDTE DTE-specific diagnostics
RESET INDICATION 0 [ at least one 1 ] | Public packet switched Specified in Annex E of
network Recommendation X.25
(Notes 1, 3)
1 [ a least one 1 ] | Private packet switched Specified in table 25
network (Notes 1, 2, 4)
RESTART REQUEST, 0O 0 0O O OO 0O O0]|DTE Specified in table 25
RESTART INDICATION (Notes 1, 2)
1 0 0 0 0 0 O O|DTE DTE-specified diagnostics

Publjc packet switched netwofk:
Spegified in Annex E of
0 [ at least one 1 ] | Local network (public or Recommendation X.25
private) (Notes 1, 3)

Private packet switched netwqrk:
Specified in table 25
(Notes 1, 2, 4)
DIAGNOSTIC, DTE (Note 6) Specified in table 25
REGISTRATION (Notes1, 2)

CONFIRMATION (Note 5) Local network (public or Public packet switched network:
private) Specified in Annex E of
Recommendation X.25
(Notes 1, 3)

Private Packet switched netwaork:
Specified in table 25
(Notes 1, 2, 4)

NOTES
1 The dfagnostic codes 0 through 127 contained in Annex E of Recommendation X.25 and in table 25 are identical; these codes are standardized by
ITU-T apd may be used in packets originated by-eithier a DCE or aDTE.

2 Thedilagnostic codes 128 through 255 contained in table 25 are standardized by ISO/IEC.

3 The difagnostic codes 128 through 255 contained in Annex E of Recommendation X.25 are reserved for network-specific diagnosti cs.
4 A priate packet switched network_may)use network-specific diagnostics codes 128 through 175.

5 The Cpuse Field does not exist in DIAGNOSTIC packets and is not partitioned in REGISTRATION CONFIRMATION packets.

6 DTE-to-DTE environment only.
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Table 25 (1 of 4) — Diagnostic Codes

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
No Additional Information 0O 0O 0O 0OOO O O 0|D,Rr, C,Re Rg
invalid P(S) 0O 0 0 00O O 0 1 1|Re
invalid P(R) 0O 0 0O 0OOO 1 O 2| Re
0O 0 0 01 1 1 1 15
Packiet Type Invalid 0 0 01 0 0 O O 16 | Rr, C, Re
for ptaterl 0 0 01 0 O O0 1 17 | Rr, C, Re
for ptate r2 0 0 01 0 0 1 O 18 | Rr, CyRe
for ptate r3 0 0 01 0 O 1 1 19 | Rr; C/Re
for ptate pl 0O 0 01 01 0O 200°C
for ptate p2 0O 0 01 0 1 0 1 21}C
for ptate p3 0O 0 01 01 1 0 22|C
for ptate p4 0O 0 01 0 1 1 1 23|C
for ptate p5 0O 0 01 1 0 0O 24|C
for ptate p6 0O 0 01 1 0 0 1 25|C
for ptate p7 0O 0 01 1 010 26|C
for ptate d1 0O 0 01 1 0 1 1 27| Re
for ptate d2 0O 0 01 1 1 0,0 28| Re
for ptate d3 0O 0 01 1 1 X1 29| Re
0 001 12441 1 31
Packet Not Allowed 0O 01 0 06000 0O O 32| D, Rr, C,Rg
unigentifiable packet 0 01 0,00 O 1 33| Rr,C, Re
callon one-way logical channel 0 0 1.0 0 1 O 34(C
invalid packet type on a Permanent Virtual Circuit | 0 0 1\ 0 O 0 1 1 35| Re
packet on an unassigned logical channel 0O 010 0 1 0 O 36| D
REJECT not subscribed to 0 O\*1 0 0 1 0 1 37| Re
packet too short OC o 1 0 0 1 1 O 38| D, Rr, C,Rg Rg
packet too long 0“0 1 0 0 1 1 1 39(D,Rr,C,Rg Rg
invalid General Format |dentifier 0 01 01 0 0O 40| D
Regtart or Registration packet with
npnzero Logical Channel Identifier 0 01 01 0o O0 1 41| Re, C, Re
Padket type not compatible with facility: 0 01 01 0 10 42| C
unguthorized INTERRUPT CONFIRMATION 0 01 01 0 1 1 43| Re
unguthorized INTERRUPT 0 01 01 1 0O 44 | Re
unguthorized REJECT 0 01 01 1 0 1 45| Re
TOR/NPI Address Subscription facility not
bscribed to 0 01 01 1 1 0 46| C
Sr 0O 0 1 1 1 1 1 47
Timgr Expired 0O 011 0 0 0O 48| D, Rr, C, Re
for INCOMING-CALL
(of for DTE timer expired for CALLREQUEST) ([0 0 1 1 0 O 0 1 49| C
for CLEARINDICATION
(of for BTE timer expired or
refransmission count surpassed
for CLEAR REQUEST) 0O 01 1 0 0 1 O 50|D,C
for RESET INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESET REQUEST) 0 01 1 0 0 1 1 51|D,C,Re
for RESTART INDICATION
(or for DTE timer expired or
retransmission count surpassed
for RESTART REQUEST) 0 011 01 0O 52| D, Rr,C,Re
for call deflection 0 011 0 1 0 1 53| C
0 01 1 1 1 1 1 63
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Table 25 (2 of 4) — Diagnostic Codes

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
Call Setup, Cadll Clearing, or RegistrationProblem |0 1 0 0 O 0O O O 64| C,Rg
facility/registration code not allowed 01 0 0 0 0 0 1 65| C, Rg
facility parameter not allowed 01 0 0 0O 1 O 66 | C, Rg
invalid called DTE address 0 1 0 0 0O 0 1 1 67|C
invalid caling DTE address 0 1 0 0 01 0 O 68| C
invalid facility/registration length 01 0 0 01 0 1 69| C, Rg
incpming call barred 01 0 0 01 1 0 70| C
no logical channel available 01 0 0 0 1 1 1 71| C
call| collision 0 1 0 0 1 0 0 O 72| C
duglicate facility requested 01 0 01 0 0 1 73("C+Rg
norjzero address length 01 0 01 0 1 0 74 1C, Rg
norjzero facility length 01 0 01 0 1 1 75| C
faciflity not provided when expected 01 0 01 1 0O 76 | C,Rg
invalid ITU-T specified DTE facility 0 1 0 0 1 1 0 1 77| C
maximum number of call redirections
or[call deflections exceeded 01 0 0 1 1 1 O 78| C
0 1 001 1 1 1 79
Misdellaneous 01 01 0 0 0,0 80| Rr, C, Re
imgroper cause code from DTE 01 0 1 0 0 B2 81| D, Rr, C, Rg
norjoctet aligned 01 01 0 0NH o 82| D, Rr, C, Rg
incpnsistent Q-bit settings 01 01 0X*1 1 83| Re
NU| problem 01 0 1 0 0 O 84|C
ICRD problem 01 0 1,501 0 1 85|C
0 1 0T 1 1 1 1 95
Not gssigned 0O L¢40 O 0 O O 96
01 1 0 1 1 1 1 111
International Problem 01 1 1 0 0O O O 112 | Rr, C, Re
remote network problem 01 1 1 0 0 0 1 113 | C, Re
intgrnational protocol problem 01 11 0 0 1 0 114 | C,Re
intdrnational link out of order 01 1 1 0 0 1 1 115| C, Re
intgrnational link busy 0 1 1 1 0 1 0 O 116 | C
trarjsit network facility problem 0 1 1 1 0 1 0 1 117|C
remote network facility problem 0 1 1 1 01 1 0 118 | C
intgrnational routing problem 0 1 1 1 0 1 1 1 119|C
temporary routing problem 0 1 1 1 1 0 0 O 120| C
unknown called DNIC 0 11 1 1 0 0 1 121|C
maijntenance action (Note 5) 01 1 1 1 0 1 O 122 | Rr, C, Re
0 1 1 1 1 1 1 1 127
Resgved for DTE<defined Diagnostic Information |1 0 0 0 O 0O O O 128
1 00 0 1 1 1 1 143
Timgr Expired or RetransmissionCountSurpassed |1 0 0 1 0 0 0 O 144 | Re
for INTERRUPT 1 00 1 0 0 0 1 145 | Re
for DATA packet transmission 1 0 01 0 0 1 O 146 | Re
for REJECT 1 00 1 0 0 1 1 147 | Re
1 00 1 1 1 1 1 159
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Table 25 (3 of 4) — Diagnostic Codes

I SO/IEC 8208 : 2000(E)

APPLICABLE
DIAGNOSTIC BITS: DECIMAL PACKETS
(Notes 1, 2) 8 7 6 5 4 3 2 1 VALUE (Note 3)
DTE-Specific Signals 1 01 0 0 0 0O 160 | Rr, C, Re
DTE operational 1 0 1 0 0 O O 1 161 | Rr, Re
DTE not operational 1 0 1 0 0 0 1 O 162 | Rr, C, Re
DTE resource constraint 1 01 0 0O O 1 1 163 | Rr, C, Re
Fast Select not subscribed 1 01 0 01 0 O 164| C
invalid partially full DATA packet 101 0 0 1 0 1 165 | Re
D-Rjit procedure not supported 101 0 01 1 0O 166 | C, Re
Registration/Cancellation confirmed 101 0 0 1 1 1 167 | Rg
1 01 01 1 11 175
Not Assigned 1 01 1 0 0 0 O 176
11 0 1 1 1 11 223
OSI Network Service Problem 1 1 1 0 0 O O O 224 | C, Re
disgonnection (transient condition) 11 1 0 0 0 0 1 225|C
disgonnection (permanent condition) 11 1 0 0 0 1 O 226|C
cornnection rejection — reason unspecified
ransient condition) 11 1 0 0 0 1, 1% 227| C
cornnection rejection — reason unspecified
permanent condition) 11 1 0 0 e o 228| C
cofnnection rejection — quality of service
ot available (transient condition) 11 1 0 001 0 1 229| C
cornnection rejection — quality of service
ot available (permanent condition) 1 1 X¥X~N0 0 1 1 230| C
connection rejection — NSAP unreachable
ransient condition) 1 11 0 0 1 1 1 231| C
connection rejection — NSAP unreachable
(permanent condition) 11 1 0 1 0 0 O 232| C
reset — reason unspecified 1“1 1 0 1 0 0 1 233| Re
reset — congestion 11 1 0 1 0 1 0 234| Re
cofnnection rejection — NSAP address urnknow
(permanent condition) 11 1 0 1 0 1 1 235| C
1 1 1 0 1 1 1 1 239
Higher Layer Initiated 11 1 1 0 0 0 O 240 Rr, C, Re
disponnection—normal 11 1 1 0 0 0 1 241| C
disponnection—abnormal 11 1 1 0 0 1 O 242 C
disponnection—incompatible information in
ser data 11 1 1 0 0 1 1 243| C
cornnection rejectie— reason unspecified
ransient cendition) 11 1 1 0 1 0 O 244| C
cornnection rejection — reason unspecified
permanent condition) 11 1 1 0 1 0 1 245| C
connection rejection — quality of service
ot’available (transient condition) 11 1 1 0 1 1 0 246| C
connection rejection — quality of service
not available (permanent condition) 11 1 1 0 1 1 247| C
connection rejection — incompatible
information in user data 11 1 1 1 0 0 O 248| C
connection rejection — unrecognizable
protocol identifier in user data 11 1 1 1 0 0 1 249| C
reset—user resynchronization 11 1 1 1 0 1 O 250| Re
1 1 1 1 1 1 1 1 255
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Table 25 (4 of 4) — Diagnostic Codes

NOTES

1 Not al diagnostics need be implemented but those used are as coded in the table. The first diagnostic in each grouping of 16 diagnostic codesis
ageneric diagnostic for the group and can be used in place of the more specific diagnostics within the group. Also, the decima 0 diagnostic code
can be used in situations where no additional information is available (e.g., where the more specific diagnostics are not implemented).

2 In certain situations, more than one specific diagnostic code may apply, as specified by the procedures in this Internationa Standard. For
example, if atimer has expired and a (RESTART, CLEAR, or RESET) REQUEST packet is to be retransmitted, then the DTE may use the
diagnostic code associated with the original error or the corresponding “timer expired” diagnostic code.

3 A given diagno need notapply to all na nes.The packe ow

. e e hich-e S apply is sho@N@STIE Rr =

RESJFTART REQUEST and RESTART INDICATIONG = CLEAR REQUEST and CLEAR INDICATION; Re = RESET REQUEST pnd RESET
INDICATION; Rg = REGISTRATION CONFIRMATION). Since a DTE is permitted to use a “stronger” error action (i.e.f restgrting the FPacket
Layef instead of clearing a Virtual Call, or either restarting the Packet Layer or clearing the Virtual Call instead of resetting):

a)| the applicable packets for diagnostic codes 0-223, when transmitted by a DTE, also inclO0BRESTART REQUEST; for Rp: CLEAR
REQUEST (Virtual Call only) and RESTART REQUEST;

b)| hence, the applicable packets for diagnostic codes 0-223, when received by a DTE, also includdRESFAGT IND]CATION
(DTE/DTE environment only); for Re: CLEAR INDICATION (Virtual Call only) and RESTART INDICATION (DTE/DTE enyironment
only).

4 Dipgnostics 224 through 255 support the OSI Network Service.
5 THis diagnostic may also apply to a maintenance action within a national network.
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18 Timersand retransmission counts
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another DTE, the nature of the traffic flowing over the interface,

and other appropriate considerations. The values chosen may

Table 26 lists the timer parameters and table 27 lists the
retransmission-count parameters. Vaues for these parameters
may be chosen independently of the specific values chosen by the
interfacing DXE. They may take into account whether the Packet
Layer entity interfaces with a network (and, therefore, the
characteristics of the network) or with a Packet Layer entity of

entity.

apply in common to al logical channels in the Packet Layer

Table 28 lists the timers a DTE should take into consideration
when responding to packets from a DXE.

Table 26 (1 of 2) — DTE Timer Parameters
Default
Tlmer Time-Limit Started When Normally Terminated When Action When Timer Expires
Value (Note 3) (Notes 3, 4) (Notes 3, 5)
(Note 2)
180s DTE transmits a DTE receives a DTE retransmits the RESTART
20 RESTART REQUEST | RESTART CONFIRMATION-J\REQUEST packet and restarts
(Restalt Request packet (r2) packet (r1), or T20 up to amaximum of R20
Resporse Timer) +  RESTART INDICATION times
packet (rl)
200s DTE transmitsaCALL | DTE receives a DTE transmits a CLEAR
REQUEST packet (p2) |+  CALL CONNECTED packet | REQUEST packet (p6)
21 (p4), or
(Call|Request «  INCOMING CALL packet (p5)
Resporpse Timer) (Note6); or
e CLEARINDICATION packet
(p¥); or DTE sendsa CLEAR
REQUEST packet (p6)
180s DTE transmits a DTE receives a DTE retransmits the RESET
[22 RESET REQUEST . RESET CONFIRMATION REQUEST packet and rgstarts
(Resef Request packet (d2) packet (d1), or T22 up to amaximum of R22
Resporfise Timer) ¢ RESET INDICATION packet | times
(d1)
180s DTE tfansmits a DTE receives a DTE retransmits the CLEAR
[23 CLLEAR REQUEST ¢ CLEAR CONFIRMATION REQUEST packet and rgstarts
(Clear Request packet (p6) packet (pl), or T23 up to amaximum of R23
Resporfise Timer) « CLEARINDICATION packet |times
(p1)
To4 60's DTE transmips apacket DTE transmitsaRR or RNR
(Windbw Status withaP(R), i.e, aRR, packet (or a DATA or REJECT
Transmission RNR, DATA, or packet if available for
T(mer) REJECT packet transmission) reflecting the
(Npte 7) current window conditign and
restarts T24
200s DTFE transmitsa There are no outstanding DATA DTFE retransmitsall DATA
T25 DATA packet or DTE's | packetsin the window packets in the window and
(Window Rotation window is rotated but restarts T25 up to a maximum of
Timer) there are still R25 times
(Notes 7, 8) outstanding DATA (Note 9)
packets
T26 180s DTE transmits an DTE receives an INTERRUPT DTE transmits a RESET
(Interrupt INTERRUPT packet CONFIRMATION packet (i1) REQUEST packet (d2)
Response Timer) (i2)

O ISO/IEC 2000 — All rights reserved

101


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

I SO/IEC 8208 : 2000(E)

Table 26 (2 of 2) — DTE Timer Parameters

28.

3 If the

terminatg.

expires
6 Ina
receipt

Default
Timer Time-Limit Started When Normally Terminated When Action When Timer Expires
Value (Note 3) (Notes 3, 4) (Notes 3, 5)
(Note 2)
T27 60 s DTE transmits a DTE receives the first retransmitted | DTE transmits the REJECT
(Reject Response REJECT packet DATA packet packet and restarts T27 up to a
Timer) maximum of R27 times
(Notes7#8) Note9)
28 300s DTE transmits a DTE receives aREGISTRATION DTE retransmits the
(Registration REGISTRATION CONFIRMATION packet REGISTRATION REQUEST
Requeq Response REQUEST packet packet and restarts T28 ip to a
T|mer) maximumof*R28 times
(Nojes 7, 8)
NOTES

1 The OTE should take into consideration the timers started by the DXE when the DXE transmits a packet. These-considerations are shojvn in table

2 Thetime-limit values shown are only defaults. The actual values chosen may depend on a number of facters; including whether the DTE i
in a DTE/DTE environment, the need to detect problems quickly, etc. However, the values chosen must.preserve the relationship betwi

limit valpies shown in order to ensure proper operation.
ate of the logical channel changes as aresult of the action shown, then the new state is'iridicated for states other than the Flow Co
For the Hlow Control states, the state may or may not change as a result of the action.
4 Thergeeipt or sending of a packet belonging to a state of higher priority (as defined in.clatise 19) will normally also cause the timer to terfinate. For
example| the receipt of a RESTART INDICATION packet after having transmitted a RESET REQUEST packet will normally also cause ti

5 When|(re)transmitting a RESTART REQUEST, CLEAR REQUEST, or RESET REQUEST packet, the DTE should indicate the caige as “DTH
Originated.” The diagnostic when T21 or T26 expires should indicate expiration of the corresponding timer. The diagnoatiy

ay indicate expiration of the corresponding timer or the origihal error.
TE/DTE environment, the DTE which maintains its role\as“a DCE for the purpose of resolving call collision shall termjnate timer{T21 upon
f an INCOMING CALL packet and the DTE which maintains its role as a DTE for the purpose of resolving call calidiongghierminatg
timer T41 upon receipt of an INCOMING CALL packet. In a'DTE/DCE environment, the DTE may either terminate or prefera
T21 upgn receipt of an INCOMING CALL packet.
7 T24,25, T27, and T28 are needed only if the assaciated procedures (described in 11.2.2, 11.2.1, 13.4, and 131§) esspestivg
8 Althoigh the DTE starts this timer when transmitting the corresponding packet, a DXE is not obliged to respond to ttlis sugtka timely
fashion o as to prevent the transmitting DTE'S\tiner from expiring. Therefore, such a timer should be used with caution.

9 Itis permissible to transmit a RESET REQUEST packet when this timer expires (i.e., R25 and R27 are set to 0).

jv the time-
trol states.

5 operating

ner T22 to

time

imatetémer|
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Table 27 — DTE Retransmission Count Parameters

1 Itispermissible to implement only the procedures-associated with the default values.

2 With a default value of 1, the associated-procedure is performed twice: once for the origina transmission and once for g
retransmission. To ensure proper operation because of the possibility of collisions, R20, R22, and R23 should never be set to O.

3 If the state of the logical channel changes as a result of the action shown, then the new state is indicated.

4 When the DTE transmits a CLEAR'REQUEST or RESET REQUEST packet, the cause indicates “DTE Originated” and|
diagnostic indicates that the corrésponding timer expired or retransmission count was surpassed.

5 R25, R27, and R28 ar¢ needed only if the associated procedures (described in 11.2.1, 13.4, and 13.1, respectively

Ret . Default Action When Retransmission
€ r%nsmltssmn Description Value Count Surpassed
oun (Notes 1, 2 (Note 3)
R20 Number of timesa RESTART 1 Notify the appropriate entity
(Restart Request REQUEST packgt is retransmitted
Retransmission Count) requesti ng restarting of the Packet
Layer entity
R22 Number of timesa RESET 1 For aVirtua Call, transmit a
(Reset Request REQUEST packet is retransmitted CLEAR REQUEST packet (p6)
Retransmission Count) requesting resetting of the logical (l\_lote_ 4); fqr a Permanent _Vi rtual _
channel Circuit, notify the appropriate’entity
R23 Number of timesa CLEAR 1 Notify the appropriate entity
(Clear Request REQU EST packpt is retransmi tted
Retransmission Count) requesting clearing of the Virtual
Call
R25 Number of times DATA packets are 0 Transmitf 2RESET REQUEST
(Data Packet retransmitted packet(d2)
Retransmission Count) (Nate4)
(Note5)
R27 Number of times a REJECT packet 0 Transmit a RESET REQUEST
(Reject Retransmission | is retransmitted requesting packet (d2)
Count) retransmission of the same DATA (Note 4)
(Note5) packet (i.e., same P(R) value)
R28 Number of timesa 1 Notify the appropriate entity
(Registration Request | REGISTRATION REQUEST
Retransmission Count) | packet is retransmitted
(Note5)
NOTES
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Table 28 — Timers a DTE Should Take Into Consideration When Responding to Packets from a DXE

DTE/DCE Environment

DTE/DTE Environment

Packet From Remote DTE
DXE Network Timer Remote DTE Timer Timer
T10 (60 s) T20 (180 s default)
RESTART started when DCE sends a started when remote DTE
INDICATION RESTART INDICATION sends aRESTART
packet REQUEST packet
T11(1805s) T21 (200 s default) started T21 (200 s default)
INCOMING started when DCE sendsan | when remote DTE sends a started when remote DTE
CALL INCOMING CALL packet | CALL REQUEST packet sends a CALL REQUEST
packet
T12 (60 9) (Note) T22 (180 s default)
RESET started when DCE sends a started when remote DTE
INDICATION RESET INDICATION sends dRESET REQUEST
packet packet
T13(609) (Note) T23 (180 s default)
CLEAR started when DCE sends a started when remote DTE
INDICATION CLEAR INDICATION sends a CLEAR REQUEST
packet packet
T25 (200 s default)started T25 (200 s default) started
DATA when remote DTEdsends a when remote DTE sends a
DATA packet DATA packet
T26 (1805 default) T26 (180 s default)
started'when remote DTE started when remote DTE
INTERRUPT sends an INTERRUPT packet | sends an INTERRUPT
packet
T27 (180 s default)
started when remote DTE
REJECT sends a REJECT packet
T28 (300 s default)
REGISTRATION started when remote DTE

sends a REGISTRATION
REQUEST packet

NOTE — Within those.networks where the associated CONFIRMATION packet has end-to-end significance, a DTE
receiving this packet should also consider the remote DTE's corresponding timer.
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19 Statediagrams

The state diagrams contained in this clause are provided to
further supplement the procedural definition of the Packet Layer.
The state diagrams give the transitions of the Packet Layer under
normal operation.

Table 29 provides an index to the figures containing the state
diagrams.

Table 29 — Packet | ayer State Diagrams

I SO/IEC 8208 : 2000(E)

In the state diagrams, each state is represented by a circle
containing the state designation. Each dstate trandition is
represented by an arrow. The responsibility for the transition
(DTE or DXE) and the packet that has been transferred is
indicated beside that arrow.

For the sake of clarity, the normal procedure at the DTE/DXE
interface is described in a number of small state diagrams. In
order to describe the normal procedure fully, it is necessary to
allocate a priority to the different figures and to relate a higher-

Fi&ure Applicable States

B4 | Restart States (rd, r2, and r3)

B5 | Cdll Setup and Call Clearing States
(P1, p2, p3, p4, p5, p6, and p7)

36 | DataTransfer States (d1, d2, and d3)
B7 | Interrupt States (i1, i2, 1, and j2)

38 | Flow Control States (f1, f2, g1, and g2)

order diagram to a lower one. This has been done gs described
below.

a) The figures are arranged in order of priority [with figure
34 (Restart) having the highest priority, then followed by
figure 35 (Call Setup and Call Clearing), and then by
figure 36 (Reset). Of equal (priority and following figure
36 are figure 37 (Interrupt) and figure 38 (Flow Control).
Priority means that when,a packet belonging fo a higher-
order diagram is transmitted, that diagram i$ applicable
and the lower-order.one is not.

b) Theredation‘with a statein alower-order diagfam is given
by including’that state inside a circle in the higher-order
diagram:

O ISO/IEC 2000 — All rights reserved
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pl
ordl
NOTE
(DTE) (DXE)
RESTART RESTART
REQUEST (DXE) INDICATION
RESTART

CONFIRMATION
or
RESTART
INDICATION

(DTE)
RESTART
CONFIRMATION
or

RESTART
REQUEST.
(DTE)
RESTART (DXE)
REQUEST RESTART
bfter timer INDICATIQN
T20 expires
STATES:
d1*’ FLOW CONTROL READY
pl: READY

rl: PACKET LAYER READY
r2: DTE RESTART REQUEST
r3: DXE RESTART INDICATION

NQOQTFE —p1 for Virtual Call logical channels, or d1 for Permanent Virtual Circuit logical channels.

Figure 34 — State Diagram for the Transfer of Restart Packets
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(DTE) (DXE)

INCOMING

(DXE)
INCOMING

ACCEPTED

(DXE)
CALL
CONNECTED

CALL
CONNECTED

(@) CALY SETUPPHASE
(DXE)
CLEAR
INDICATION
(DXE) (DTE)
CALL CALL
CONNECTED ACCEPTED
if previous CLEAR (DXE) if previous
state = p2 ( ) REQUEST CLEAR state = p3
or after timer INDICATION or
INCOMING CALL T23 expires CALL
if previous REQUEST
state = p1 or p2 (DXE) (DTE) if p_revious
CLEAR CLEAR state = pl or p3
CONFIRMATION CONFIRMATION
or or
CLEAR CLEAR
INDICATION REQUEST
(b) CALY CLEARING PHASE
STATES:
dl: FLOW CONTROL READY
pl: READY

p2: DTE CALL REQUEST
p3: DXEINCOMING CALL

p4:  DATA TRANSFER

p5:  CALL COLLISION (see Note)
p6: DTE CLEAR REQUEST

p7: DXE CLEAR INDICATION

NOTE — State P5 is not applicable when using the Reference Number Facility.

Figure 35 — State Diagram for the Transfer of Call Setup and Call Clearing Packets within the
Packet Layer Ready State (r1)
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S

(DTE) (DXE)
RESET \ RESET
REQUEST (DXE) INDICATION
RESET
CONFIRMATION
or
RESET
INDICATION
(DTE) %
RESET
CONFIRMATION
or
RESET
REQUEST.

(DTE)

RESET (DXE)
REQUEST RESET
pfter timer INDICATION

122 expires

SFATES:

dI FLOW CONTROL READY
d2: DTE RESET REQUEST

d3: DXE RESET INDICATION
fl: DXE RECEIVE READY

gl: DTE RECEIVE READY

il: DTEINTERRUPT READY
j1. DXEINTERRUPT READY

Figure 36 — State Diagram for the Transfer of Reset Packets within the Data Transfer State (p4)
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(DTE)
INTERRUPT

(DXE)
INTERRUPT
CONFIRMATION

(8 INTERRUPT TRANSFER FROM DTE TO DXE

(DXE)
INTERRUPT

(DTE)
INTERRUPT
CONFIRMATION

(b) INTERRUPT TRANSFER FROM DXE TODTE

STATES:

il: DTEWWNTERRUPT READY
i2: - DIEINTERRUPT SENT
j% ,"DXE INTERRUPT READY
j2.” DXEINTERRUPT SENT

Figure 37 — State Diagram for the Transfer of Interrupt Packets within the Flow Control
Ready State (d1)
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(8 FLOW

(b) FLOV

(DXE)
RNR
(DXE)
RR f1 f2 (DXE)
RNR
or
REJECT (DXE)
RR or
REJECT
CONTROL FROM DXE TO DTE (DATA TRANSFER FROM DTE TO DXE)
(DTE)
RNR
(DTE)
RR gl g2 (DTE)
RNR
or
REJECT (DTE)
RR or
REJECT

/ CONTROL FROM DTE TO DXE (DATA TRANSFER FROM DXE TO DTE)

STATES;

f1L-\.DXE RECEIVE READY

f2:./ DXE RECEIVE NOT READY
gl: DTE RECEIVE READY

g2: DTE RECEIVE NOT READY

Figure-38.= State Diagram for the Transfer of Flow Control Packets within the Flow

Control Ready State (d1)
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20 Stat

etables

The state tables contained in this clause are provided to further
supplement the procedural definition of the Packet Layer. The
state tables give the actions taken by a DTE on the receipt of any
packet in any state of Packet Layer operation.

Table 30 provides an index to the state tables.

Table 30 — Packet Layer State Tables

I SO/IEC 8208 : 2000(E)

a) A =action taken, which could be:

NORMAL, as defined in the referenced clause(s),

DISCARD the received packet and take no
subsequent action as a result of receiving that

packet,

O DIAG, which includes discarding the received
packet; the DTE should aso send a DIAGNOSTIC

packet if implemented and

Table Applicable States
31 || Any State
32 || Restart States (r1, r2, and r3)
33 || Call Setup and Call Clearing States
(P1, p2, p3, p4, p5, p6, and p7)
34 || Data Transfer States (d1, d2, and d3)
35 || Interrupt States (i1, 2, j1, and j2)
(see Note)
36 || Flow Control States (f1, f2, g1, and g2)
(see Note)
NOTH — The Interrupt States and the Flow Control States are
indeperjdent of one another and exist in parallel. That is, alogical
channgl is simultaneously in one of the two “i" states, one o
two “j”|states, one of the two “f’ states, and one of the two
states vhen the interface is in state d1.

Thefollov

ing conventions are used in the state tables:

the
wg?

Table 31— Packet Layer State Table - Any State

ACTIONS TAKEN.BY THE DTE UPON RECEIPT OF PACKETSIN ANY STATE
OF THE PACKET LAYER DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

DTE/DTE environment (otherwise no

if operating in a

subsequent

action is taken as a result of recelving that packet),

or

0 ERROR, as defined in note X following
is assumed that a DTE_stops the normal

the table (it
processing

of packet when an_errOp ‘is encounterefl; however,

the order of packet decoding and cheg
standardized);

b)
and

king is not

S = new state, if-any, after taking the action noted above;

c¢) D =thediagnostic code contained in the Diaghostic Code

Field~of the appropriate packet (DIA
RESTART REQUEST, CLEAR REQUEST,
REQUEST) issued upon detection of the ind
(See note 2 of table 25).

NQTE — In some DTE implementations, certain states (e.
and j2) may be transient (i.e., the Packet Layer entering
states as a result of an incoming packet will leave the state
the appropriate response packet before processing anyf
incoming packet). The reactions to incoming packets gi
Packet Layer state tables do not apply to states that are im
transient since such events cannot occur.

Packet Received From the DXE:

Any State

Any packet.Tess than 2 octets in length, or 3 octets when super extended
packet sequence numbering facility is subscribed to (including avalid Data
Lifk-Layer | frame containing no packet)

A =DIAG
D=38

General Format Identifier (see 12.1.2)

Any packet with an invalid Protocol Identifier (see 12.1.1) or invalid

A =DIAG
D =40

Any packet with an unassigned Logical Channel Identifier (seefigure 1)

A =DIAG
D =36

GNOSTIC,
or RESET
cated error

., 13, p7, d3,
one of these
by generating
subsequent
en in these
blemented as

Logical Channel Identifier of 0.

Any packet with avalid Protocol Identifier (when applicable), General
Format Identifier and either an assigned Logical Channel Identifier or a

Seetable 32

O ISO/IEC 2000 — All rights reserved
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Table 32 (1 of 2) — Packet Layer State Table - Restart States
ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS

IN RESTART-RELATED STATES OF THE PACKET LAYER DTE/DXE INTERFACE

AS PERCEIVED BY THEDTE

Restart States

PACKET DTE DXE
LAYER RESTART RESTART
READY REQUESI INDICATIDN
Packet Received From the DXE (r1) (r2) (3)
Prcket having a Packet Type Identifier which is shorter than 1 A =DIAG A =DISCARD A =ERROR
oftet and having aLogical Channel Identifier of O D=38 S=r2
D=38
Prcket having a Packet Type Identifier which is shorter than 1 Seetable 33 A = DISCARD A = ERROR
oftet and having an assigned Logica Channel Identifier S=r2
D=38
Prcket having a Packet Type Identifier which is undefined or not | A = DIAG A =DISCARD A = ERROR
pported by the DTE (Note 2) and having a Logical Channel D=33 S=r2
Idlentifier of O D=33
ket having a Packet Type Identifier which is undefined or not | See table 33 A = DISCARD A = ERROR
pported by the DTE (Note 2) and having an assigned Logical S=r2
hannel Identifier D=33
ESTART INDICATION, RESTART CONFIRMATION, or Seetable 33 A =DISCARD A = ERROR
istration (if supported) packet with aLogical Channel S=r2
Identifier unequal to 0 (Note 2) D=41
RESTART INDICATION or RESTART CONFIRMATION A =DIAG A = ERROR A =DISCARD
picket with aformat error (Note 5) D =38,39,81,0r | D=38, 39,81, o0r
82 82
RESTART INDICATION packet A =NORMAL A =NORMAL A =DISCARD
4.2 (4.3
S=1r3 S=plordl
(Note 4)
RESTART CONFIRMATION packet A = ERROR A =NORMAL A = ERROR
S=r2 (4.9) S=r2
D=17 S=plordl D=19
(Note 4)
REGISTRATION REQUEST or REGISTRATION A =DIAG A = ERROR A = ERROR
JONFIRMATION packet with aformat error (Note 9) D=38,39,81,0r | D=38,39,81,0r | S=r2
82 82 D =38, 39
REGISTRATHON REQUEST or REGISTRATION A =NORMAL A =NORMAL A =NORMAL
CONFIRMATION packet (Notes 7, 8) (13.1) (13.1) (13.1)
DIAGNQSTIC packet with aformat error (includingalLogica | A = DISCARD A =DISCARD A = DISCARD
Channel Identifier unequa to 0) (Note 6)
DIAGNOSTIC packet A =NORMAL A =NORMAL A =NORMAL
(11.2) (11.2) (11.2)
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Table 32 (2 of 2) — Packet Layer State Table - Restart States

I SO/IEC 8208 : 2000(E)

Packet Received From the DXE

Restart States

PACKET
LAYER READY

(r1)

DTE

RESTART

REQUEST
(r2)

DXE
RESTART
INDICATION
(r3)

Packet, other than a (a) Restart, (b) Registration (if supported),
(c) DIAGNOSTIC, or (d) INCOMING CALL, CLEAR

A =DIAG
D =36

A =DIAG
D =36

A =DIAG
D =36

INDICATION (abandoning acall) or CALL CONFIRMATION
(donfirming rejection of acall) [when Reference Number
nechanismis being used in aDTE/DTE environment] is
syipported by the DTE and having aLogical Channel Identifier
ol 0 (Notes 2, 3)

Coll Setup, Call Clearing, DATA, Interrupt, Flow Control, or
Reset packet

Seetable 33

A = DISCARD

A = ERROR
S=r2
D=19

Z

OTES

TE RESTART REQUEST state (r2).

Formats for Restart packets are described in 12.6.
Format for the DIAGNOSTIC packet is described in12.7.

N o AT WIS OO IR

packet not supported.

treated as a packet not supported.

= uc =

YO oO< PO TS

facilities can properly take effect.

9 Formats for Registration packets are described in 12.9 and 16.

The ERROR procedure involves discarding the received packet and initiating a restarting, procedure by transmitting a RE$TART
EFQUEST packet across the DTE/DXE interface and starting timer T20. The Restarting Cause Field of the RESTART REQUEST
ould be coded “DTE Originated” and the Diagnostic Code Field should be coded as’indicated. At this time, the logica

REJECT or Registration packets are not supported when the DTE is not«€apable of using the Packet Retransmissio
e Facility Registration Facility, respectively. If the DTE is capable of using‘the On-line Facility Registration Fatiigych
ting only as an initiator or only as a responder for the registrationy.procedure, then a REGISTRATION REQUHST pal
FGISTRATION CONFIRMATION packet, respectively, is not supported:
If the REGISTRATION REQUEST packet or REGISTRATION GONFIRMATION packet is not supported (see note 2 gbhove),
cket is treated as “Any packet with a Logical Channel Identifier of 0” and the corresponding action invoked.

State p1 for each Virtual Call logical channel and state dl-for'each Permanent Virtual Circuit logical channel.

Processing of Registration packets is as indicated-except if any of the following conditions has occurred:
nf cases where the DTE only acts as an initiatonfor the registration procedure, a received REGISTRATION REQUEST pdelleiss

Inf cases where the DTE only acts as_a\responder for the registration procedure, a received REGISTRATION CONFIR]

n| cases where the DTE can act(asja responder for the registration procedure, a DTE receiving a REGISTRATION REQUEST|
e of the registration procedure has not been agreed to transmits a REGISTRATION CONFIRMATION packet with
ocedure Error”, diagnostic #42, and no Registration Field. Otherwise, the REGISTRATION REQUEST packet is proces$eddas

nf cases where the DTE"cati"act as an initiator for the registration procedure, a DTE receiving a REGISTRATION CONFIRMAE(
hen an unconfirmed REGISTRATION REQUEST packet is not outstanding (including the case where use of the regi
s not been agre€d te) discards the packet. Otherwise, the REGISTRATION CONFIRMATION packet is processed as irjdicated.

A REGISTRATION REQUEST packet may be received, in a DTE/DTE environment only, if the agreement to use the
Pgistration, kagility includes the DTE responding to registration-procedure initiation.

hen receiving a REGISTRATION REQUEST packet modifying one or more of the facilities that can take effect only
annelstused for Virtual Calls are in state pl and it is possible to make the modification, the DTE invokes the ERROR |[itcea
uSeyindicating “DTE Originated” and the diagnostic “Registration/Cancellation Confirmed”) if there is one or more

packet
chanr

Ea0itit
able o

ATION

the cal

tration
On-lin
hen 4

ogivals
of the

el is in the

or

cket or a

then the

trea
| packet is

acket whe
se “Local
ndicat

N pack
procedure

e Facility

Il logical

ur

cha
negotiated
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Table 33 (1 of 2) — Packet Layer State Table - Call Setup and Call Clearing States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETSON A

LOGICAL CHANNEL ASSIGNED TO VIRTUAL CALL SERVICE IN CALL SETUP AND CALL

CLEARING RELATED STATES OF THE PACKET LAYER DTE/DXE

INTERFACE AS PERCEIVED BY THEDTE

Call Setup and Call Clearing States

(Within Stater1)

B

DXE

CALL INCOMING CALL DTE DXE
REQUEST CALL DATA COLLISION CLEAR CLEAR
Packet Received READY (p2) (p3) TRANSFER (p5) REQUEST INDICATION
From the DXE (p1) (Note 2) (Note 3) (p4) (Notes 2, 3, 11) (p6) p7)
Packet having a A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =BISCARD | A § ERROR
Packet Typp S=p6 S=p6 S=p6 S=p6 S¥ p6
Identifier whichis | D =38 D=38 D=38 D=38 D38
shorter tharl 1 octet
Packet having a A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | A § ERROR
Packet Typj S=p6 S=p6 S=p6 S=p6 S¥ p6
Identifier whichis | D =33 D=33 D=33 D=38 D§{33
undefined gr not
supported Ry the
DTE (Note}4)
RESTART A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | A § ERROR
INDICATION, S=p6 S=p6 S=p6 S=p6 S3pb6
RESTART D=41 D=41 D=41 D=41 D{41
CONFIRMATION
or Registrafion (if
supported) packet
with aLogi
Channel Identifier
unequal to P
(Note 4)
INCOMING CALL | A=NORMAL |A=NORMAL |A~=ERROR A = ERROR A = ERROR A =DISCARD | A § ERROR
packet (5.2.2) (5.2.2) S="p6 S=p6 S=p6 S¥ p6
S=p3 S=p5 D=22 D=23 D=24 D26
(Notes5, 6) (Notes 6, 7) (Note 8)
CALL A = ERROR A =NORMAL | A=ERROR A = ERROR A=NORMAL |A=DISCARD |A §ERROR
CONNECTED S=p6 (5.2.4) S=p6 S=p6 (5.2.5) S3pb6
packet (Nofe 5) D=20 S= p4 D=22 D=23 S=p4 D26
or (Note 8) or
A = ERROR A = ERROR
S=p6 S=p6
D=21or42 D=240r42
(Note 9) (Notes 9, 10)
CLEAR A=NORMAL |A=NORMAL |[A=NORMAL |[A=NORMAL |A=NORMAL |A=NORMAL |A §DISCARD
INDICATION (5:5.2) (55.2) (55.2) (55.2) (55.2) (5.5.2)
packet (Nofe5) ¢ \(I's = p7 S=p7 S=p7 S=p7 S=p7 S=p7
(Note 8)
CLEAR A = ERROR A = ERROR A = ERROR A = ERROR A = ERROR A =NORMAL | A=ERROR
CONFIRMATION | S=p6 S=p6 S=p6 S=p6 S=p6 (5.5.4) S=p6
packet (Note 5) D=20 D=21 D=22 D=23 D=24 S=pl D=26
(Note 8)
DATA, Interrupt, A = ERROR A = ERROR A = ERROR Seetable 34 A = ERROR A =DISCARD | A=ERROR
ERROR Flow S=p6 S=p6 S=p6 S=p6 S=p6
Control, or Reset D=20 D=21 D=22 D=24 D=26

packet
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Table 33 (2 of 2) — Packet Layer State Table - Call Setup and Call Clearing States

NOTES

1 The ERROR procedure involves discarding the received packet and initiating a clearing procedure by transmitting a CLEAR REQUEST packet across the
DTE/DXE interface for the logical channel specified in the received packet and starting timer T23. The Clearing Cause Field of the CLEAR REQUEST
packet should be coded “DTE Originated” and the Diagnostic Code Field should be coded as indicated. At this time, tHeafowgtas én the DTH

CLEAR REQUEST state (p6).

2 This state does not exist in the case of an incoming one-way logical channel as perceived by the DTE or if the Ost@amgCRHcility is subscribg

to.
3 This stg
to.
4 REJEC
Registratid
as a resp

5 If the pa
will invoke)
Call Setuq
formatted,

apply in a
procedure

6 Inthec
7 Ifthe IN
a) in

b) o
7

Formats fq
address ir
DTE/DTE

8 Inthec
9 The usq

10 InaD
24).

11 State

[ or Registration packets are not supported when the DTE is not capable of using the Packet Retransmissjerthead
n Facility, respectively. If the DTE is capable of using the On-line Facility Registration Facility but is chaetirg @nly-as an
nder for the registration procedure, then a REGISTRATION REQUEST packet or a REGISTRATION CONFIRMATIO
not suppofted.

cket is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error-or $ atheoseptab
the ERROR procedure (diagnostic codes that may apply include 38, 39, 42, 64, 65, 66, 67, 68, 69, 74, 75,, B2, @&hdB1
and Call Clearing packets are described in 12.2; formats for facility information are describgd-in clause itfonirtoa
address information must contain the correct number of digits and specify a valid address. A facility codet thgipsrted
DTE/DTE environment may be ignored or treated as an error. If the DTE chooses to treat this situation as an error, {
(with D = 65).
hse of an outgoing one-way logical channel as perceived by the DTE, the DTE will inviokerthe ERROR procedure (with O
[COMING CALL packet contains a format error or is otherwise unacceptable, then

herwise, the DTE may invoke the ERROR procedure (diagnostic codes that'may apply include 38, 39, 42, 64, 65, 66,
7, 82, 163 and 164).

r call setup packets are described in 12.2 and formats for facility information are described in clause 16n ltodsiitg pro
formation must contain the correct number of digits and specify aalid address. A facility code that is not supported
Environment may be ignored or treated as unacceptable; in theslatter case, diagnostic code 65 applies if thedXhE amamkyg

hse of a Permanent Virtual Circuit, the packet is invalid and table 34 applies.
by the calling DTE of the Fast Select Facility with a restriefion on the response prohibits the DXE from s@hdi@ONSECT
[E/DTE environment, the DTE that acts as a DCE forpurposes of resolving call collisions (see 5.2.5) will invoke the ER|

5 is not applicable when using the Reference Number Facility.

Being properly

a DTE/DTE environment, if the DTE is acting as a DCE for the purpose of resolving call collisions (see 5.2.5) it shiallNafea5;

Diitytiree Facility
initiator or on
N packes)yres

le, then the D
b4). Formats fi

or that does 1
hen it invokes

= 34).

B3, B8, BS, 76

perly formatte
or that does n
rocedure.

ED packet.
ROR procedu

o

TE
br

ot
the ERR

d,
ot apply i

e (with D
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Table 34 — Packet Layer State Table - Reset States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED
LOGICAL CHANNEL IN RESET-RELATED STATES OF THE PACKET LAYER DTE/DXE
INTERFACE AS PERCEIVED BY THEDTE

Reset States
(Within State p4)

FLOW DTE DXE
Packet Received Fromthe DXE CONTROLC RESET RESET
READY REQUEST INDICAFION
(d1) (d2) (d3)
Packet having a Packet Type Identifier which is shorter than | A = ERROR A =DISCARD A =ERROR
L octet S=d2 S=d2
D=38 D=38
Packet having a Packet Type Identifier which is undefined or | A = ERROR A =DISCARD ) | A=ERROR
not supported by the DTE S=d2 S=d2
Note 2) D=33 D=33
RESTART INDICATION, RESTART CONFIRMATION, A = ERROR A =BISCARD A = ERROR
Dr Registration (if supported) packet with aLogical Channel | S=d2 S=d2
dentifier unequal to 0 D=41 D=41
RESET INDICATION packet A = NORMAL A =NORMAL A =DISCARQ
Note 3) (8.2 (8.3
S=d3 S=dl
RESET CONFIRMATION packet A =ERROR A =NORMAL A = ERROR
Note 3) S=1d2 (8.4) S=d2
D=27 S=dl D=29
nvalid packet type on a Permanent Virtual Circuit logical A = ERROR A =DISCARD A = ERROR
Channel S=d2 S=d2
D=35 D=35
REJECT packet supported but not subscribed to A = ERROR A =DISCARD A = ERROR
S=d2 S=d2
D=37 D=37
nterrupt packet Seetable 35 A =DISCARD A = ERROR
S=d2
D=29
DATA or Flow Control packet Seetable 36 A =DISCARD A = ERROR
S=d2
D=29
NOTES
|l The ERROR) procedure involves discarding the received packet and initiating a resetting procedure by transmitting a RESET
REQUEST-packet across the DTE/DXE interface for the logical channel specified in the received packet and starting timer T22. Tlhe
Resetting-Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Code Fleld should be
fodedhas indicated. At this time, the logical channel is in the DTE RESET REQUEST state (d2)
) ) acility or
On-line Famllty Reglstratlon FaC|I|ty, respectwely If the DTE is capable of usmg the On line Famllty Reglstratlon Facility but is
capable of acting only as an initiator or only as a responder for the registration procedure, then a REGISTRATION REQUEST packe
or a REGISTRATION CONFIRMATION packet, respectively, is not supported.
3 If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error, thennitie DTE
invoke the ERROR procedure (diagnostic codes that may apply include 38, 39, 81, and 82). Formats for Reset packetsdafe describe

in 12.5.
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Table 35 — Packet Layer State Table - Interrupt States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED
LOGICAL CHANNEL IN INTERRUPT-RELATED STATES OF THE PACKET LAYER
DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

DTE-to-DXE Interrupt Transfer States
(Within State d1)
DTE DTE
Packet Received Fromthe DXE INTERRUFI INTERRUFI
READY SENT
(i1) (i2)
NTERRUPT CONFIRMATION packet (Note 2) A = ERROR A = NORMAL
S=d2 (6.8.3)
D =43 S=il

NOTES

| The ERROR procedure involves discarding the received packet and initiating a resetting procetiure’by transmitting a RE
REQUEST packet across the DTE/DXE interface for the logical channel specified in the received packet and starting timer T22.
Resetting Cause Field of the RESET REQUEST packet should be coded “DTE Originated™and the Diagnostic Code
oded as indicated. At this time, the logical channel is in the DTE RESET REQUEST state™(d2).

P If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL))but contains a format error, ther]
hvoke the ERROR procedure (diagnostic codes that may apply include _38; 39, and 82). The format for the
CONFIRMATION packet is described in 12.3.3.

BET
The
Field|

Wtitle|
INT]

should be

DTE
ERRUPT

DXE-to-DTE Interrupt Transfer States
(Within State d1)

DXE DXE
Packet Received From the DXE INTERRUPT INTERRUPT
READY SENT

(1 (2

NTERRUPT packet (Note 2) A =NORMAL A = ERROR
(6.8.2) S=d2
S=j2 D=44

NOTES

| The ERROR procedure jnvolves discarding the received packet and initiating a resetting procedure by transmi
REQUEST packet acrossthe“DTE/DXE interface for the logical channel specified in the received packet and starting
Resetting Cause Field-ofi\the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Code
oded as indicated,/Af this time, the logical channel is in the DTE RESET REQUEST state (d2).

P If the packet is acceptable to the state of the logical channel (i.e., A = NORMAL) but contains a format error, ther]
nhvoke the ERROR procedure (diagnostic codes that may apply include 38, 39, and 82). The format for the INTERR|
lescribed i1 12.3.2.

ting
ime
Field

Wtitle
UPT]|

a RESET
T22. Th
should be

DTE
packet is
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Table 36 (1 of 2) — Packet Layer State Table - Flow Control States

ACTIONS TAKEN BY THE DTE UPON RECEIPT OF PACKETS ON AN ASSIGNED
LOGICAL CHANNEL IN FLOW CONTROL-RELATED STATES OF THE PACKET LAYER
DTE/DXE INTERFACE AS PERCEIVED BY THE DTE

DXE-to-DTE Flow Control Transfer States
(DTE-to-DXE Data Transfer)
(Within State d1)
DAE DAE
Packet Received From the DXE RECEIVE RECEIVE
READY NOT READY
(f1) (f2)
RR, RNR, or REJECT (if subscribed to) packet with less A = ERROR A = ERROR
han 4 octets when using modulo 128 numbering or lessthan | S=d2 S=d2
y octets when using modulo 32 768 numbering D=38 D =38
or OF
A =DISCARD A= DISCARD
RR, RNR, or REJECT (if subscribed to) packet with an A = ERROR A = ERROR
nvalid P(R) S=d2 S=d2
D=2 D=2
RR packet with avalid P(R) A = NORM AL A = NORMAL
Note 2) (7.1.5) (7.1.5)
S=f1
RNR packet with avalid P(R) A = NORMAL A = NORMAL
Note 2) (7£26) (7.1.6)
S=12
REJECT packet (if subscribed to) with avalid P(R) A = NORMAL A = NORMAL
Notes 2, 3) (13.4.2) (13.4.2)
S=f1

NOTES

|l The ERROR procedure involves discarding-the received packet and initiating a resetting procedure by transmitting a RE
REQUEST packet across the DTE/DXE interface’for the logical channel specified in the received packet and starting timer T22.
Resetting Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Code
Coded as indicated. At this time, theJogical channel is in the DTE RESET REQUEST state (d2).

nvoking the ERROR procedure;as-described above, clears any receive-not-ready condition that may exist.

P For RR, RNR, or REJECFpackets, the presence of one or more octets beyond the third octet when modulo 8 numb
he fourth octet when modulo-128 numbering is used, or the seventh octet when modulo 32 768 numbering is used)
brror. Although a valid P(R)smay be accepted to update the status of outstanding DATA packets, the ERROR procedure
hote 1, should be invoked (with D = 39). Alternatively, the packet may be ignored.

B Receipt of a second REJECT packet before transfer of the DATA packet with the P(S) equal to the P(R) indicated
REJECT packet,is.an error. In this case, the ERROR procedure, as described in note 1, is invoked (with D = 45).

1 In addition to the state transitions resulting from the receipt of packets, there may be certain internal stimulicdias
ransitions-and the transmission of packets (e.g., local receive-not-ready condition detected/cleared resulting in tr
RNR/RR packet).

Field| should be

is used (o

5 copsidered an

describe

iruthe previo

P

saission
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Table 36 (2 of 2) — Packet Layer State Table - Flow Control States

reafer than the

ot supported, D
set to the

DTE-to-DXE Flow Control Transfer States
(DXE-to-DTE Data Transfer)
(Within State d1)
DTE DTE
Packet Received From the DXE RECEIVE RECEIVE
READY NOT READY
(91) (92)
DATA packet with less than 4 octets when using modulo 128 | A = ERROR A = ERROR
humbering or less than 7 octets when using modulo 32 768 | S=d2 S=d2
humbering D=38 D=38
or
A =DISCARD
(Note 6)
DATA packet with aninvalid P(R) A = ERROR A =ERROR
S=d2 S&d2
D=2 D=2
DATA packet with avalid P(R) but with aninvalid P(S) or a | A = ERROR A - ERROR
ser Data Field with improper format S=d2 S=d2
D = SeeNote 4 D = See Note 2
or or
A = DISCARD A =DISCARD
(Note 3) (Notes5, 6)
DATA packet with avalid P(R) but with the D-bit set to 1 A = ERROR A = ERROR
vhen the D-bit procedure is not supported, or the M-bit set | S<d2 S=d2
0 1 and the D-Bit set to 0 when the User DataField is D.= SeeNote 4 D =SeeNote 4
partially full, or the Q-bit not set to the same valuein al or
DATA packets of a complete packet sequence A =DISCARD
(Notes5, 6)
DATA packet with avaid P(R), avalid P(S), and aUser A =NORMAL A =DISCARD
Data Field with proper format (6.7, 7.1.3) (Notes5, 7)
NOTES
| The ERROR procedure involves discarding the received packet and initiating a resetting procedure by transmitting a RE$ET
REQUEST packet across the DTE/DXE interface for the logical channel specified in the received packet and starting timer T22. [The
Resetting Cause Field of the RESET REQUEST packet should be coded “DTE Originated” and the Diagnostic Code [ield| should be
oded as indicated. At this timejthe logical channel is in the DTE RESET REQUEST state (d2).
nvoking the ERROR procedure, as described above, clears any receive-not-ready condition that may exist.
P The diagnostic code-depends on the condition detected: D = 1 for an invalid P(S), D = 39 if the User Data Field is ¢
maximum allowed on.the’logical channel, and D = 82 if the User Data Field is not octet aligned.
Recovery mechanism (b) or (c) described in 11.3 may be invoked to recover from the receipt of an invalid P(S) or gsanvalid
Data Field.
L The diaghostic code depends on the condition detected: D = 166 if the D-bit is set to 1 where the D-bit procedure is 1]
E 165 if the-M-bit is set to 1 and the D-bit is set to 0 when the User Data Field is partially full, and D = 83 if the Q-bit is [not
amervalue in all DATA packets of a complete packet sequence.
Although a receive-not-ready condition exists at the DTE, the P(R) information contained in the header of a DATA par;m shou

6 The DTE may define an internal mechanism to indicate that DATA packets have been discarded during a receive-not-ready
condition. In this case, when the receive-not-ready condition clears, one of the recovery mechanisms described in 11e3 should b

invoked.
7 If possible, the DTE should process these packets normally. On the other hand, the DTE may define an internal

mechanism to

indicate that valid DATA packets have been discarded during a receive-not-ready condition. In this case, when the resglyge-not-r
condition clears, appropriate recovery procedures (such as resetting the logical channel), described in 11.3, should be invoked

8 In addition to the state transitions resulting from the receipt of packets, there may be certain internal stimulicthestensiate

transitions and the transmission of packets (e.g., local receive-not-ready condition detected/cleared resulting in trasfsafission

RNR/RR packet).
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21 Conformance

21.1 Static conformance
NOTE — Many DTE capabilities are optional. Designers of DTEs

e) support either the use of the D-bit, o

r the optional

mechanism for negotiating D-bit usage (6.3);

f)  transmit specific diagnostic code values when originating

2111 G

clearing, resetting or restarting (12.2.5.1, 12.5.1, 12.6.1

should be aware that use by a DTE of certain options to the exclusion of and tak?l’es o4 ang 25): g ( ' ’
others may adversely affect the DTE's genera interconnection !
capabilities, since complementary options may not be supported by the g) implement transient states r3, p3, p7, d3, j2;
DXE (for example, the use of only modulo 128 packet sequencing, or
use of only Fast Select in call setup). h) transmit RECEIVE NOT READY packets (7.1.6);

IClG} Iau;lclllcllto I) ;IIIP:CIIICIIt (llly Uf thC UPtIUI I(J: PIUde |eS relatlng tO
A DTE that claims conformance to this International Standard 2(1)n2-r§)celpt of wmdow rotation informafion (11.2.1,

shall implement:

er Permanent Virtual Circuit Service or Virtual Call
rvice (and may support both);

ration in either a DTE/DCE or
ironment (and may support both);

a) ei

b) o DTE/DTE

c) operation with the role as DTE or DCE either

) initialized to DTE, or

) initialized to DCE, or

) dynamically selected according to the procedures
in4.5

(and may support more than one of these methods of role

d) ei
packet sequencing or modulo 32 768 packet sequencing
(and may support any two or all three);

e) the functions specified in table 37 as Mandatory, of\as
Cqgnditional when the relevant conditions apply,
acpording to the procedures specified in the clauses to

which the table items refer;

f)  the¢ timers and retransmission counters ‘specified in table
38 as Mandatory, or as Conditional when the relevant
conditions apply;

th¢ mapping onto the Data Link Layer as specified in
clguse 3, third items (a) tor(e); 3.3 first item (d); clause
10 and 12.1 (Data Link¢Cayer Information Fields, Data

9)

A DTE thgt claifps'conformance to this International Standard is
not requifed-1os

j) implement either of the non-standard al

ernative modes

of recovery from receipt of “out of sequence DATA

packets (11.3 (b) and (c));
k) support Interrupt dataltransfer (6.8);

I) support transfer_of‘\usSer data in call set
packets (5.2.1,%5.2.2,5.2.3,5.2.4,5.5.1,

support DATA packet transfer (clause 6);
suppart DATA packets with the M-bit set
tramsmit updated window rotation informa|

p) <transmit RECEIVE READY packets (7.1.5

In>items b), c), e), k), ), m) and n), sup
transmission and reception, independently.

NOTE — Non-support by a DTE of any of items (k) to
lesser extent of item (d), would normally be appropriatd
unusual and highly application-specific implementation;
athough strictly optional, are generally expected to bg
normal functionality of aDTE.

21.2 Protocol Implementation Confor mancg
Statement

The supplier of a protocol implementation whig
conform to this International Standard shall con
the PICS proforma provided in annex B,
information necessary to identify fully both the 4
implementation.

21.3 Dynamic confor mance

A DTE for which conformance to this Internatio
claimed shall exhibit external behaviour consist
implemented, for each function that the PIQ
supported,

Lip and clearing
5.5.2);

01(6.4,6.7);
tion (7.1.3);
)

port refers to

(p), and to a
only for an
these items,
part of the

h is claimed to
hplete a copy of
including the
upplier and the

nal Standard is
ent with having
S states to be

a) the corresponding Packet Layer procedurles and

a) seMmDAGNOSTIC packets(3-3,secomnditenm (@), t171); b) the encoding of any transmitted packets

b)  support any optional user facilities (clause 13); as specified in the clauses to which the PICS proforma entry for

c) support any optional ITU-T specified DTE facilities the function refers, and using the Data Link Layer as specified in
(clause 14); 3.3, clause 10, and 12.1.

d) transmit a specific value of the Q-bit in DATA packets

(6.6);

4 This does not apply when the Reference Number Facility is used in a
DTE/DTE environment.
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Table 37 (1 of 2) — DTE capabilities for static conformance
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Item Service:
no. DTE capability [Clauses specifying the corresponding procedures] PVvC VC
1 Restarting the packet layer:
la — asinitiator [4, 4.1, 4.3, 4.4] M M
1b - asresponder [4,4.2,4.3,4.4] M M
2 Support of DIAGNOSTIC packet:
22 recetpt{14-4] M M
2b - sending [11.1] /DCE: X [DCE} X
/IDTE: O /DTE} O
3 Virtual Call setup: [M
3a — initiating an outgoing VC, with subsequent acceptance or rejection - (0]
[5,5.2.1,5.2.4,5.25,55.2,5.5.4] (Note 1)
Receiving an incoming V C and responding by:
3b - acceptance [5,5.2.2,5.2.3,5.2.5] (Note 1) - (0]
3c - rgection [5,5.2.2,5.25,5.3,55,5.5.1,5.5.3,5.5.4] (Notes1, 2) - o]
4 Aborting an outgoing V C attempt, by clearing [5.4, 5.5, 5.5.1, 5.5.3, 5.5.4] (Note 3) - (0]
5 Clearing an established VC (Note 3)
5a asinitiator [5.5,5.5.1,5.5.3,5.5.4] - ]
5b asresponder [5.5,5.5.2, 5.5.4] - (0]
6 Response to errors and unsupported packets on an assigned | ogicah channel - (M
- expiryof T21 [5.2.1,5.4] or R22 [8.1]
- received packets causing the ERROR procedure in Call"Setup and Call Clearing
states [table 33]
— received CLEAR INDICATION if clearing as‘responder is not supported (item
5b
- regeived RESET INDICATION if resettingas responder is not supported (item
8b)
by:
6a — initiating clearing (0]
6b - initiating restarting (Notes4, 5, 6, 7) (0]
6c - other X
7 Response to other errors and to receipt of other unsupported packets, or fields of [M] [M
packets, on an assigned logical channel, by:
7a — initiating clearing [6.3,6.4,6.6,6.8.1,6.8.2, - (@]
7b — initiating restarting 7.13,7.14,82,11.2.1, (0] (0]
7c - initiafingTesetting 13.4.1, tables 34, 35, 36] (e} (@]
7d - other (Notes5, 6, 7, 8) X X
8 Resetting alogical channel:
8a < asinitiator [8, 8.1, 8.3, 8.4] (Note9) (0] (0]
8b — asresponder [8, 8.2, 8.3, 8.4] (Note 10) (0] (0]
Where:
= Mandatory
[M] = atleast one of theitemsin this group shall be supported
= Optiond
-= not applicableto the PVC service
= Prohibited
IDCE: = specification for operation in a DTE/DCE environment
IDTE: = gpecification for operation in aDTE/DTE environment
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Table 37 (2 of 2) — DTE capabilities for static conformance

NOTES

1 Thereference to 5.2.5 (call collision) applies only if two-way logical channels are supported and the Reference Number Facility is not
used.
2 Rejection because of errorsis covered by item 6.

3 Although many implementations that support VCs will be designed to implement call clearing as a matter of course, clearing is
classed as optional because implementations are free to initiate a restart at any time; some implementations, therefore, may exercise
this freedom in situations where call clearing would otherwise apply.

THiSTtemTdoes ot iTciude unrecogni zed-or unsupported facitity codes withimma Facititres Fretd (1571

Where optional capabilities are specified for these items, the DTE may choose any permitted option on each occasion that~an’grror,
¢., occurs, independently of the options chosen on other occasions or for other errors, etc.

Packets with LCI = 0 are excluded, since that is not an assigned logical channel (figure 1).
The clauses and tables listed are those specifying the occurrence of errors: items 5, 8 and 9 cover the error procedufesthemselves.

Although many implementations will be designed to reset on the errors covered by item 7, resetting is classed as optional in item 7
ecause implementations are free to initiate a restart, or to initiate clearing of a virtual call, at any time; 'some implementatjons,
herefore, may exercise this freedom in situations where resetting would otherwise apply.

Initiation of resetting is optional: a) because of the considerations in Note 8 with respect to events.internal to the packet layer; apd b)
ecause initiation of resetting on request from the higher-layer entity is intrinsically optional,_in that an implementation could be
esigned for use specifically by a higher-layer entity that in turn is designed never to request resetting!

0 Although many implementations will be designed to reset alogical channel by responding.16.a reset, response to resetting is clasgfied
5 optional because implementations are free to initiate restarting, or to initiate clearing of a virtual call, at any time; $ome
Inplementations, therefore, may exercise this freedom in situations where resetting would‘Gtherwise apply.

S O ~I O @

—_— O o (O

Table 38 - Static conformance: required timers and retransmission counters

T20 Restart Request Response Timer and R20 Restart Request Retransmission Counter M

T21 Call Request Response Timer C.1
T22 Reset Request Response Timer and R22 Reset Request Retransmission Counter C.2
T23 Clear Request Response Timer and R23 Clear Request Retransmission Counter C.3
T24 Window Status Transmission Timer C.4
T25 Window Rotation Timer and R25 DataPacket Retransmission Counter C.5
T26 Interrupt Response Timer C.6
T27 Reject Response Timer and R27 Reject Retransmission Counter C.7
T28 Registration Reguest Response Timer  and R28  Registration Request Retransmission Counter C.8

Where:
= Mandatary
C.n= Conditionad, asfollows:
C.1= requiredif the DTE initiates Virtual Calls
C.2 = «fequired if the DTE initiates resetting
C.3=\ required if the DTE implements the Virtual Call service and initiates clearing
C4 = required if the DTE implements the optional procedure for window status transmission, specified in 11.2.2

CT5= required 1T the DTE implements elther of the optional procedures relaiing to the recelpt of Window rotaiion
information, specifiedin 11.2.1

C.6= required if the DTE supports sending of Interrupt data
C.7= required if the DTE supports the optional user facility for Packet Retransmission
C.8= required if the DTE supports the optional user facility for On-line Facility Registration
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Annex A

(normative)

Private networ ks

This Intefnational Standard specifies the procedures and formats at the Packet Layer for DTE's operating in conforfnance with

Recommg)

(PSPDN)
Internatiopal Standard to two additional cases:

a)
b)

fo

fo

NOTES

1 Thedi
appear id
whereas twp PSPDNs connect to each other using the proceduresin ITU-T Recommendation X.75.

2 A PSPt

informatio
from equipfnent that performs a concentration or protocol-conversion function, for example, on‘behalf of other equipment but offersonly aDT!

or to a packet-switched private data network (PSPvtDN) conforming to Recommendation X.25. Thigyannex

] aprivate network (PvtN) that connectsto a PSPDN using X.25; and
aPvtN that offersto DTEs an X.25 packet-switched interface (i.e., a PSPvtDN).

3 A specig| case of a PSPvtDN is an X.25 interworking unit (IWU) (see ISO/IEC TR 10029):

Figure A.

interface),
appropriate.

A.1 Cornection of private networksto PSPDNs

Connectid

to Recomimendation X.25 while the PvtN acts as a DTE in conformance with this International Standard. Factors to be consid
interface

a)

b)

0

ad

nterfaces C and F in figure A.1) include:

Address Extension Facilities desdribed in 14.1 and 14.2;

all

bcation of PSPDN charges'to/DTEs on the PvtN: the Charging Information Facility (see 13.22), if available, may be

PVIN to ascertain PSPDN ‘charges for Virtual Calls; and

rel
th

ability of PvtN-tofPSPDN access: use of the Hunt Group Facility (see 13.24) or the Layer 2 Multilink Procedures
reliability fromithat obtained with a single access line between the PvtN and the PSPDN.

To report| status infarmation about the PvtN, “private-network” reason/cause codes are used in the corresponding p
PvtN and transnitted to the PSPDN, that is:

a)

b)

c)

hdation X.25. It covers direct DTE-to-DTE operation and DTE operation for access to a packet-switched public dpta network

ppplies this

nction between public and private X.25 packet-switched networks is mostly a matter of ownership/and accessibility. Functionally, they may
tical to a DTE. However, a PSPvtDN uses the procedures in this International Standard, as modified by this annex, to connect|to a PSPDN

DN, for the purposes of this annex, is defined as offering an X.25 packet-switched netwerk interface when, for example, it providgs cause-code
as shown in tables 7, 8, and 9 and it offers at least those optional user facilities notéd as Essential in table 11. This is to distinguish a PSPvtDN

F interface.

| depicts the interfaces described in this annex and contrasts thém to other possible interfaces. Interfaces C (PvtN-to-PSPDN
E (DTE-to-PSPvtDN interface), F (IWU-to-PSPDN interfacé) and G (DTE-to-IWU interface) are referenced in this annex as

n of a PvtN to a PSPDN may be accomplished-using X.25. That is, the DCE within the PSPDN (i.e., a PSPDN-DCE) conforms

bred for this

Hressing of DTEs on the PvtN: atérhatives include sharing of the address space available to PSPDNS, if permitted, and use of the

used by the

tan increase

ackets originated by t

when transmitting a CALL REQUEST packet to the PSPDN resulting from a Call Redirection or Call Deflecgon within the PvtN

in

the PSPDN, the PvtN uses the same reason codes in the Call Redirection or Call Deflection Notification

(see 13.25.3) Facil ity

Parameter Field in its CALL REQUEST packet as used by a PSPDN in the same facility in an INCOMING CALL packet but with
bit 8 set to 1,

when clearing or resetting a logical channel, the PvtN uses the same cause codes in its CLEAR REQUEST or RESET REQUES
packet, respectively, as used by a PSPDN (these codes are defined in tables 7 and 8, respectively) but with bit 8 set to 1; and

when restarting interface C or F, the PviN uses the restart cause codes in table A.1.

O ISO/IEC 2000 — All rights reserved
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A
1
1
X.25 | X.25
DTE 1 DTE
1
1
1
X.25
DTE
NON-
X.25 ©
WU X.25
DTE
Do oo dooo(
PRIVATE NETWORK :
X.25 (INCLUDING, BUT | X 25
DTE NOTAMITED TO, : D;I'E
PRIVATE X.25 |
NETWORKS) :
E
INTERFACES
A: X.25 DTE-to-X.25 DTE interface as governed by this International”Standard (DTE/DTE environment)
B: X.25 DTE-to-PSPDN DCE interface as governed by thisnternational Standard and by Recommendation X.25 (DTE/DCE environment)
C: Private |[Network-to-PSPDN DCE interface as governed by this International Standard as modified by this annex and by Recommefdation X.25
(DTE/DCH environment)
D: Non-X.35 DTE-to-Private Network interface as governed by other applicable standards
E: X.25 DW]E—to—Private Network DCE interface as governed by this International Standard as modified by this annex (DTE/DCE environment)
F: X.25 inferworking unit (IWU)-to-PSPDN DCE interface as governed by this International Standard and augmented by ISO/IEC TR 10029, and by

Recommenplation X.25 (DTE/DCEeavironment).
E-to-X.25 DTE interface as governed by this International Standard and augmented by ISO/IEC TR 10029 (DTE/DTE environment).

G: X.25D1
NOTE —

An X.25 DTE-may provide concentration or protocol-conversion functions, for example, on behalf of other DTEs.

Figure A.1 — Classification of Interfaces Involving X.25 DTEs
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Additiona| actions for a PvtN pertain to the receipt of certain optional user facilities from a PSPDN, as specified below.

a)

b)

A.2 X.2%5 DTE operation with private networ ks

The opergtion of an X.25 DTE/DCE interface in PSPvtDNs (interface E in figure A.1) is governed by this International Stan
Recommendation X.25. The operation of an X.25 DTE/DTE interface in PSPVtDNs (interface G in figure A.1) is gover|
Internatiopal Standard. If communication with DTES reachable through a PSPDN is also desired, then several additional factor
consider

Tqgalow DTEs to distinguish between actions (clear, reset, or restart) originated by a PSPDN from those originated by

a)

b)

0

A [PvtN may clear a Virtual Call when the throughput value for either direction of data transmission indicéated in
Throughput Class Negotiation facilities (see 13.13) is less than the minimum-acceptable value specified by\the calling PTE. These
mihimum-acceptabl e values, when present, are specified in the Minimum Throughput Class Negotiation Racility (see 14

I SO/IEC 8208 : 2000(E)

Table A.1 — Coding of the Restarting Cause Field in RESTART REQUEST Packets Transmitted
by a PvtN Across the PvtN-DTE/PSPDN-DCE Interface

OCTET 4 BITS:
RESTARTING CAUSE 8 7 6 5 4 3 2 1
Gateway-detected Procedure Error 11 0 0 0 0 0 1
Gateway Congestion 11 0 0 0 0 1 1
Gateway Operational 11 0 0 0 1 1 1

one of the

3).

The transit-delay values, as provided in the Transit Delay Selection and Indication Facility (see 18.27) and the End-to-End Transit

Ddlay Negotiation Facility (see 14.4), reflect the transit delay introduced by the PvtN (see annexX & of |SO/IEC 8878)
delay then exceeds the maximum-acceptable transit-delay value, if specified by the calling™®TE in the End-to-End T
Neggotiation Facility, then the PvtN may clear the Virtua Call.

“

th¢ same cause codes in its CLEAR INDICATION ahd RESET INDICATION packets, respectively, as used
cofles are defined in tables 7 and 8, respectively) but with bit 8 set to 1. When restarting interface E or G,
sajme cause codes in its RESTART INDICATION packet as used by a PSPDN (as defined in table 9).

Tg

t
r
t

as specified below.

plivate-network” cause codes are used at interface E Oy, G. That is, when clearing or resetting a logical chan

he¢ cause code in a RESTART INDICATION packet received from the PSPDN to the cause code indicate
esulting CLEAR INDICATION packét, (Virtual Call) or RESET INDICATION packet (Permanent Virtual Circy
he¢ DTE at interface E or G.

Table A.2 — Translation/of Restarting Cause Codes in a RESTART INDICATION Packet Received
from a PSPDN

If the total
ansit Delay

lard and by
hed by this
5 need to be

h PSPVtDN,

nel, thei®&SPvtDN

by a PSPDN (these
the PSRiaON uses

allow DTEs to distinguish between preblems at interface C or F and similar problems at other interfaces, the PSPVt&sN transla

H in table A.2 for the
it) transmitted to

Restarting Cause Code Resulting Cause Code Transmitted to DTE on PSPvtDN
Received From PSPDN Clearing Cause Code Resetting Cause Code
Octet 4 bits: Octet 4 bits: Octet 4 bits:

8 7.6 5 4 3 2 1, 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2

o,~+ 0 0 o o0 o 1412 12 0 0 O OO 22 2 0 0 0 O 0 1
0 0 0 0O 01 12912 12 0 0 O O 1 22 12 0 O O O 1 1
0 /) 0 fa) 0 1 1 1 Nat- Axnnliceabla 1 1 fa) fa) fa) 1 1 1
6——6——6—60——Hb—31+—31+—1% Net-Appheable +—1+—0—6—6—3+—31—1
o 1 1 1 1 1 1 1 Not Applicable 1 1 0 0 0 1 1 1

The subscription and/or use of certain optional user facilities at interface E or G requires, for the most part, the subscription and/or
use of the same facilities at interface C or F to the PSPDN. Some considerations and exceptions include the following:

O To support closed user groups (CUGS) involving DTEs both inside and outside the PSPvtDN, the PSPvtDN must subscribe
to the appropriate CUG-related facilities (see 13.14) at its interface to the PSPDN. This subscription depends on the CUG-

related subscriptions of DTEs in the PSPvtDN. Table A.3 shows, for each CUG-related subscription that a DTE
the PSPVtDN, the CUG-related subscriptions that a PSPvtDN can make to the PSPDN to support i

can make to
ts DTEs (i.e., an “X”

indicates that the PSPvtDN-to-PSPDN subscription in the column can support the DTE-to-PSPvtDN subscription in the

row).

O ISO/IEC 2000 — All rights reserved
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A.3 Cal

Figure A.
networks.

Subscription to the Fast Select Acceptance Facility (see 13.17) and/or the Reverse Charging Acceptance Facility (see 13.19)
by DTEs on the PSPvtDN requires the PSPvtDN to subscribe to these facilities at the interface to the PSPDN to be able to
receive cals requesting the Fast Select Facility (see 13.16) and/or the Reverse Charging Facility (see 13.18), respectively.
However, there may be adverse charging implications for calls presented to the PSPvtDN that are destined to DTES on the

PSPvtDN that do not subscribe to the corresponding Acceptance Facility.

Any charging information (see 13.22) for a particular Virtual Call accumulated by the PSPvtDN for provision to a DTE may
need to be modified to reflect PSPDN charges, if available.

For DTEs on the PSPvtDN use of the Hunt Group Facmty (%e 13 24) the CaII Redlrectlon Fa(:|I|ty (see 13.25.1), or the Call

efPSPVtDN to

use the Called L|ne Addrees MOdIerd Notlflcatlon Fa(:|||ty (see 13 26) a its mterface to the PSPDN with\bit 8 of the
Modification Reason Code set to 1. Thisfacility is used in the CALL ACCEPTED or CLEAR REQUESTpackef sent by the

PSPVtDN to the PSPDN.

For DTE'’s on a private network which subscribe to the ICRD Prevention Subscription Facility (see'13.25.4.1),
must then at least use the ICRD Status Selection Facility (see 13.25.4.2).

Table A.3 — PSPVtDN's CUG-Related Subscription to PSPDN to Support DTEs on PSPvtDN

CUG-Related Subscriptions of

Without)Preferential

PSPVtDN’s CUG-Related Subscription To-RSPDN (see Note 1)

DTEs With Preferential (see Note 2)

on PSPvtDN CUG | CUG/ | CUG/ | CUG/ |<CUG/ | CUG/ | cuG/ no

(see Note 1) IA OA | IA/OA 1A OA | IAIOA | CUG
CUG with preferential (see Note 2) X X X X X
CUG/IA with preferential X X X
CUG/OA with preferential X X X X
CUG/IA/OA with preferential X X
CUG/IA without preferential X X
CUG/OA without preferential X X
CUG/IA/OA without preferential X
no CUG X X

CUG=Closed User Group 1A =

NOTES

Incaming Access  OA = Outgoing Access

1 A PSPDN or a PSPvtDN need.notoffer all the CUG-related subscriptions shown.

2 Subscription to the CUG Facility without preferential is not allowed.

Reason Cdes convieyed in call set up and clearing packets.

The following legend applies to both figures:

| Redirection, Cal) Deflection and Hunt Group operation

P depicts the Operation of call redirection and call deflection in various configurations of public and private pack
Figure A.3.provides a similar depiction for the operation of a hunt group. In both figures, emphasis is given to

he gateway

et switched
the Facility

126

CDOS——
CLAMN —
CRCDN —

PSPDN —

PVT —

CattDeftection Setection

Called Line Address Modified Notification
Call Redirection or Call Deflection Notification

one or more packet switched public data networks

packet switched private data network
relation between calling DTE and originally called DTE
relation between calling DTE and alternate DTE
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CALL CONNECTED PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic

ALTERNATE
DTE

I SO/IEC 8208 : 2000(E)

JAN

INCOMING CALL PACKET

CRCDN Fecility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic

10000000 Deflection

CALLINGA

DTE

CALL CONNECTED PACKET

CLAMN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

CALYING

DTE OR

10000000 Deflection

ORIGINALLY
A CALLED

Redirection
or
Deflection

ALTERNATE
DTE A

DTE

If Deflection:
CLEAR REQUEST PACKET
CDS Facility Reason:

11000000 Deflection

INCOMING CALL PACKET

=

o @

CRCDN Fecility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic

11000000 Deflection

ORIGINALLY

Redirection DTE
or
Deflection

A CALLED

/ T Derecton
CLEAR REQUEST PACKET
CDS Facility Reason:

11000000 Deflection

Figure A.2 (1 of 3) — Call Redirection and Call Deflection operation
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CALLIN

128

DTE

CALL CONNECTED PACKET

CLAMN Facility Reason:

11000001 Redirection - Busy
11001001 Redirection - Out-of-Order
11001111 Redirection - Systematic
11000000 Deflection

ALTERNATE
DTE A

INCOMING CALL PACKET

CRCDN Facility Reason:

11000001 Redirection - Busy

11001001 Redirection - Out-of-Order
11001111 Redirection - Ql/dnmn’rir‘

NOTE — Private network deflects call back'to PSPDN and is no longer involved in the call

11000000 Deflection

Deflection

ORIGINALLY
A\ CALLED
Redirection DTE
or,
Deflection
If Deflectipn:

CLEAR REQUEST PACKET

CLEAR REQUEST PACKET

CDS Fecility Reason:

11000001 Redirection’> Busy

11001001 Redirection - Out-of-Order
11001111 Rediréction - Systematic

11000000 Defléction

CDS Fecility Reason:

11000000 Deflection

CALL CONNECTED PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy.
10001001 Redirection - Out-af-Order
10001111 Redirection - Systematic
10000000 Deflection

ALTERNATE
DTE

JAN

INCOMING CALL PACKHT

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of{Order
10001111 Redirection - Systemgtic

10000000 Deflection

ORIGINALLY

CAE CALLED
DTE
/ If Deflection:

CALL ACCEPTED PACKET

CLEAR REQUEST PACKET

CLAMN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

CDS Fecility Reason:

11000000 Deflection

Figure A.2 (2 of 3) — Call Redirection and Call Deflection operation
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CALL CONNECTED PACKET
CLAMN Facility Reason:

I SO/IEC 8208 : 2000(E)

ALTERNATE

DTE A INCOMING CALL PACKET

CRCDN Facility Reason:

10000001 Redirection - Busy
10001001 Redirection - Out-of-Order
10001111 Redirection - Systematic
10000000 Deflection

10000001 Redirection - Busy

10001001 Redirection - Out-of-Order O CALL REQUEST PACKET,
10001111 Redirection - Systematic *  PSPDN CRCDN Facility Reason:
10000000 Deflection :

@) 10000001 Redirection -BUsy

10001001 Redirection +,0ut-of-Order
10001111 Redirection’- Systematic
10000000 Deffection

ORIGINALLY

SO

CALLINGA <« CALLED
DTE Redirection DTE
or
Deflection f Deflection:

CLEAR REQUEST PACKET
CDS Facility Reason:

11000000 Deflection

ALTERNATE
DTE

JAN

CALL CONNECTED PACKET INCOMING CALL PACKET

INCOMING CALL PAQKET

CLAMN Facility Reason: E€RCDN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

CRCDN Fecility Reason:

00000001 Redirection - Bugy
00001001 Redirection - Outrof-Order
00001111 Redirection - Sygematic

11000000 Deflection

PSPDN
call ORIGINALLY
D O----0O A CALLED
Redirection DTE
or
Deflection
If Deflection:

CALL CONNECTED PACKET

CLEAR REQUEST PACKET

CLAMN Facility Reason:

00000001 Redirection - Busy
00001001 Redirection - Out-of-Order
00001111 Redirection - Systematic
11000000 Deflection

CDS Facility Reason:

11000000 Deflection

NOTE — Two logical channels are used at this interface and the PSPDN remains involved throughout the call

Figure A.2 (3 of 3) — Call Redirection and Call Deflection operation
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CALL CONNECTED PACKET
CLAMN Facility Reason:

00000111 Hunt Group

N
CALLING <

DTE OR

Ai

CALL CONNECTED PACKET
CLAMN Facility Reason:

10000111 Hunt Group

CALLING
DTE A

CALL CONNECTED PACKET CALL ACCEPTED PACKET
CLAMN-Facility Reason: CLAMN Facility Reason:

10000111 Hunt Group 10000111 Hunt Group

CALLING ----0)

DTE OR \/ Hunt )
N— Group

Figure A.3 — Hunt Group operation
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Annex B

(normative)

PICS Proforma

B.1 Intrpduction

The suppllier of a protocol implementation which is claimed to

conform to ISO/IEC 8208 : 2000 shall complete the following
Protocol | Implementation Conformance Statement (PICS)
proforma.

A complejed PICS proforma is the PICS for the implementation
in question. The PICS is a statement of which capabilities and
options of the protocol have been implemented. The PICS can
have a nunber of uses, including use:

— by the protocol implementor, as a check-list to reduce the
risk gf failure to conform to the standard through oversight;

- by the supplier and acquirer — or potential acquirer — of
the implementation, stated relative to the common basis for

undgrstanding provided by the standard PICS proforma;

— by the user — or potential user — of the implementation, as
a bagpis for initially checking the possibility of interworking
with fanother implementation (note that, while interworking
can hever be guaranteed, failure to interwork can often‘be

predicted from incompatible PICSs);

— by a| protocol tester, as the basis for selecting appropriate
testg against which to assess the claim for_conformance of

the implementation.

B.2 Abpreviations and special symbols

B.2.1 Stgussymbols

M andatory
(@) ptional
O.n ptional, but support-of at least one of the group of

ptions labelledby-the same numaearad required
X ohibited

pred: nditional-item symbol, including predicate
identification: see B.3.4

- Ipgical ‘negation, applied to a conditional item's
redicate

B.2.2 General abbreviations

LC logical channel

N/A not applicable

PICS  Protocol Implementation Conformance S
PVC  Permanent Virtual Circuit

B.2.3 Itemreferences

PICS items dealing with-related functions are id
references sharing“\the same initial letter o
capitals). There follow two lists of those initials, fi
in which theditems occur in the PICS proforni
alphabetical order.

B.2.3.1Mn order of occurrence

\% permanent Virtual circuit or Virtual call ser

E Environment: DTE/DCE or DTE/DTE; X.2|
1988, 1984 or 1980

M Modulo 8, Modulo 128 or
sequence numbers

RN Reference Number optional user facility

Modulo 3

Link layer interactions
general Packet formatting
packet layer functions independent of |
(packets with LC identifier Zero)
SB call Setup and clearing address Block for
S call Setup
SP call Setup Packets
SA  call Setup with Alternative addressing
DN  D-bit Negotiation
call Clearing
P call Clearing Packets
RS ReSetting of logical channels
W error procedures (response to Wrong beh
Interrupt transfer
DS Data packet Sending
DR  Data packet Receiving

N T

[oNe!

tatement

entified by item

letter-pair (in
st in the order
a, and then in

vice
5 1996, 1993,

2768 packet

pgical channels

hats

viour)

" Copyright releasefor PICS proformas

DC. Dalivan. Confirmation
= e e+ HHaHER

Users of this International Standard may freely reproduce the PICS proforma in this annex so that it can be used for the intended purpose and may further

publish the completed PICS.
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<

cause and diagnostic code values (whY resets, etc.,
initiated)

Observability of transient states

X.25 interworking: Backward compatibility

X.25 Network differences from |SO/IEC 8208

Facilities Sent during call setup and clearing
Facilities Received during call setup and clearing
reGistration facilities Sent

reGistration facilities Received

B.3 Instructionsfor completing the PICS proforma
B.3.1 General structure of the PICS proforma

The first part of the PICS proforma — Identification, B.4 — is to
be completed as indicated with the information necessary to
identify fully both the supplier and the implementation.

The main part of the PICS proforma is a fixed-format
questionnaire divided into six major subclauses; these can be
divided into further subclauses each containing aupgr of

pgameter Values and ranges
Tiners

Rétransmission counts
Lqgical Channel ranges

Additional information (see B.3.1)
eXception information (see B.3.1)

B.2.3.2 I alphabetical order

132

Adiditional information

X125 interworking: Backwards compatibility

cgl Clearing

ca|l Clearing Packets

Délivery Confirmation

D1bit Negotiation

Déta packet Receiving

Déta packet Sending

Environment: DTE/DCE or DTE/DTE; X.25 1996, 1993,
1988, 1984 or 1980

F4cilities Received during call setup and clearing
F4cilities Sent during call setup and clearing

refsistration facilities Received

refsistration facilities Sent

Inerrupt transfer

Lipk layer interactions

Lggical Channel ranges

Mpdulo 8, Modulo 128 or (Medulo 32768 packet

Timers

permanent Virtual circuit or Virtua call service

parameter Values and ranges

error procedures (response to Wrong behaviour)

eX ception information

cause and diagnostic code values (whY resets, etc.,
initiated)

packet layer functions independent of logical channels
(packets with LC identifier Zero)

individual items. Answers to the questionnaire jtems are to be
provided in the rightmost column, either by simply marking an
answer to indicate a restricted choice (usually Yes or No), or by

entering a value or a set or range of~values. N
some items where two or more choices from 3
answers can apply: all relevant choices are to be

Each item is identified by an(item reference in t
the second column containS,the question to b
third column contains the reference or reference
that specifies the itenT.in-the main body of ISO/IH
The remaining columns record the status of the
support is mandatory, optional, prohibited or co
provide the space for the answers: see also B.3.4
sometimesiindicated by other means than a
column; far example, where the same status aj
group ofiitems, as in B.8.1.)

Acsupplier may also provide, or can be requi
further information, categorized as either Additio
or Exception Information. When present, each
information is to be provided in a further sub
labelled Ai or Xi respectively for cross-referen
where i is any unambiguous identification for
simply a numeral): there are no other restrictio
and presentation.

A completed PICS proforma, including al
Information and Exception Information, is
Implementation Conformance Statement for the
in question.

NOTE —Where an implementation is capable of being

more than one way according, for example, to the items in
PICS may be able to describe al such configurations. H
supplier has the choice of providing more than one PICS, 4
some subset of the implementation’s configuration capabil

te that there are
set of possible
marked.

he first column;

e answered; the
s to the material
FC 8208 : 2000.
item — whether
ditional — and
below. (Status is
separate Status
plies to a whole

ed to provide,
hal Information
kind of further
lause of items
icing purposes,
the item (e.g.,
hs on its format

ny Additional
the Protocol
implementation

onfigured in
B.5, asingle
However, the
lach covering
ties, in case

that makes for easier and clearer presentation of the information.

B.3.2 Additional Information

Iltems of Additional Information allow a suppli

er to provide

further |nformat|on |ntended to aSSISt the inter

bretation of the
quantity will be

supplled and a PICS can be conS|dered complete without any
such information. Examples might be an outline of the ways in

which a (single) implementation can be set up to operate in a
variety of environments and configurations; or a brief rationale

— based perhaps upon specific application needs — for the
exclusion of features which, although optional, are nonetheless
commonly present in implementations of the X.25 packet layer

protocol.

References to items of Additional Information may be entered
next to any answer in the questionnaire, and may be included in
items of Exception Information.

O ISO/IEC 2000 — All rights reserved


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

B.3.3. Exception Information

It may occasionally happen that a supplier will wish to answer an
item with mandatory or prohibited status (after any conditions
have been applied) in a way that conflicts with the indicated
requirement. No pre-printed answer will be found in the Support
column for this: instead, the supplier shall write the missing
answer into the Support column, together with an Xi reference to

an item

of Exception Information, and shal provide the

appropriate rationale in the Exception item itself.

I SO/IEC 8208 : 2000(E)

A conditional symbol is of the form “pred: S” where pred is a
predicate as described in B.3.4.2 below, and S is one of the status

symbols M, O, O.n or X.

If the value of the predicate in any line of a conditional item is
true (see B.3.4.2), the conditional item is applicable, and its
status is that indicated by the status symbol following the

predicate: the answer column is to be marked in

the usual way. If

the value of a predicate is false, the Not Applicable (N/A) answer
is to be marked in the relevant line. (Each line in a multi-line

An impl

entation for which an Exception item is required in

this way does not conform to 1SO/IEC 8208 : 2000.

NOTE

A possible reason for the situation described above is that a

defect in this International Standard has been reported, a correction for
which is |expected to change the requirement not met by the
implementation.

B.3.4 Co
B.34.1 C

The PIC
These ar

hditional status
onditional items

5 proforma contains a number of conditional items.
e items for which the status — mandatory, optional or

prohibitefl — that applies is dependent upon whether or not

certain of

In many
condition

apply.

Where a
applicabi
appears

later poin
selected.
one or m
column.

her items are supported.

cases, whether or not the item applies at all is
Al in this way, as well as the status when the item does

group of items is subject to the same condition for
ity, a separate preliminary question about the condition
ht the head of the group, with an instruction to skip'to a
t in the questionnaire if the “Not Applicable” answer is

Otherwise, individual conditional items are indicated by

bre conditional symbols (on separate lineshin-the Status gefinition is indicated by an asterisk in the Item ¢

conditional item should be marked: at most one
an answer other than N/A.)

B.3.4.2 Predicates

A predicate is one of the following:

a) an item-reference for an item in the PIC
value of the predicate is true if the iten
supported, and is fals€ otherwise; or

b) a predicate name, for a predicate defined
PICS proforma_see below; or

c) the logicalhnegation symbol “-" prefixeq

refererice or predicate name: the value of
truesif the value of the predicate obtained
“="8ymbol is false, and vice versa.

-

The%definition for a predicate name is a boo
canstructed by combining simple predicates, §
above, using the boolean operators AND, OR
parentheses, in the usual way. The value of sul
true if the boolean expression evaluates to trug
references are interpreted as at (a) above.

Each item whose reference is used in a predi

line will require

b proforma: the
is marked as

elsewhere in the

to an item-
the predicate is
by omitting the

ean expression
s at (a) or (b)
and NOT, and
ch a predicate is
when the item-

cate or predicate
blumn.
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ISO/EC

8208 : 2000(E)

B.4 ldentification

B.4.1 Implementation identification

Supplier

Contact point for queries about the PICS

Implemg

Intation Name(s) and Version(s)

Other |information necessary for  full
identification — e.g., name(s) and version(s)| of
machings and/or operating systems: sysfem
names
NOTES
—  Only the first three items are required for all implementations; other information may be completed as appropriate imensggirigetment for
{ull identification.
— The terms Name and Version should be interpreted appropriately to correspond with a supplier's terminology (e.g., Type| Series, Model).
B.4.2 Prqtocol summary
Identifiggation of protocol specification 1SO/IEC 8208 72000
Identification of amendments and corrigendato | 1SO/IEG:8208 : 2000/
this PICS proforma which have been
completed as part of this PICS Amd: Corr.
Amd. Corr.
Amd. Corr.
Amd. Corr.
Have any Exception items,been required (see B.3.3)? No [] Yes[]
(The angwer Y es means that the implementation does not conform to
1SO/IEC 8208 : 2000)
Date of Statement
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B.5 General DTE Characteristics

I SO/IEC 8208 : 2000(E)

Item Protocol Feature References Status Support
Service supported:

*Vs | — Virtual Call 0.1 Yed ] No[]

*Vp | — Permanent Virtual Circuit 0.1 Yes[] No[]
What environments are supported? 3,32

Ec/6 | — DTE/DCE (1996) Q2 Yes No []

*Ec/3 || — DTE/DCE (1993) 0.2 Yes{]] No[]

*Ec/8 || — DTE/DCE (1988) 0.2 Yes{[] No[]

*Ec/4 || — DTE/DCE (1984) 0.2 Yes[[l No[J

*Ec/0 || — DTE/DCE (1980) 0.2 Yes[]] No[]

Et/t — DTE/DTE in fixed role as DTE 0.2 Yes[]] No[]

Et/c — DTE/DTE in fixed role as DCE Vs 0.2 N/A [JYes[[1 No[]

Et/d — DTE/DTE with dynamic role selection 45 Vs 0.2 N/A [JYes[[1 No[]
What packet sequence numbering is supported?

*M8 || — Modulo 8 (normal) 13.2,12.1.1, table 3 0.3 Yes[]] No[]
*M128|| — Modulo 128 (extended) 13.2,12.1.1, table 3 0.3 Yes[]] No[]
*M32k || — Modulo 32768 (super extended) 13.2,12.1.1, table 3 0.3 Yes[]] No[]

Is the Reference Number optional user facility 13.29, 13.29.%,
supported, for the alternative Logical Channel 13.29.2, 13.29.3,
Identifier assignment mechanism: 13.29.4,figure 31
RNa || — without reversion to use of logical channel ranggs?  18:29.2.1 Et: O N/A [JYes[[1 No[]
-Et: X N/A ] No [

RNb || — with possible reversion of operating mode to 13.29.2.1 Et: O N/A [JYes[[1 No[]

use logical channel ranges? -Et: X N/A [] No ]

Predicate fiefinitions and usage:

Ft = Et/t OR Et/c OR Et/d is used initems RNa, RNb, Z2s, Z4r, DS6, DS7b

Fc = Ec/6 OR Ec/3 OR Ec/8 OR Ec/4 OREc/0 isused initemsY2b, Y4b, Y6b, GS3id, GS3ig, Gic

RN = RNaORRnb isused in items CP2e (predicate Clef), CP4e (predicate C2ef), FS14, FR14
Mne= M8 OR M128 is used in items GS6i, GSér, V6, V13

Vsis uﬁin items Et/c, Et/d, 02, ©3, 'C8; andin B.6.4, B.6.6, B.7.1,B.7.2,B.8.1,B.9.1.1,B.9.1.2,B.9.2.1, B.9.2.2, B.10.[, B.10.2

Vpisugedinitem LC7; andin B:6:6/B.10.2

Ec/3ispsedinB.7.2.4

Ec/8islsedinB.7.2.3, B.7:2.4

Ec/4ispsed in B.7.2.2,B.7:2.3,B.7.2.4

Ec/Oispsedin B.7.2.1,B.7.2.2,B.7.2.3,B.7.2.4

M8, M128 and M32Kare used in items V2s, V2r, V10s, V10r, V15s, V15r
M32k i$ also usedin items P3d, GS4id, GS6is, GSérs, V6s, V13s

B.6 Progedures, packet types and packet formats

B.6.1 Data Link layer interactions

Item Protocol Feature References Status Support
Isrestarting of the packet layer initiated:
Lla — on completion of Data Link layer initialization? 3.10 M Yes$
L1b — on recovery from failure of the Data Link layer? 10 M Yes[]
*12 Can packets consisting of a non-integral numben @R.1 @) Yed ] No[]
octets be received from the Data Link layer?

Predicate usage: L2 is used initem P1
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I SO/IEC 8208 : 2000(E)

B.6.2 General Packet formatting

Iltem Protocol Feature References Status Support
P1 If Yesto L2, are such packets treated as erroneous? 12.1, tables 31-36 L2: M N/A[] Yes[]
P2 Do dl transmitted packets consist of an integra M Yes[]

number of octets?
Do all transmitted packets contain the following fields, | 12.1
as specified in the referenced clauses and tables

P3a — General Format ldentifier (GF1)? 12.1.2. table 3 M Yds
P3b — Logical Channel Identifier (LCI)? 12.1.3 M Yes| ]
P3c — Packet Type Identifier (PTI)? 12.1.4, table 4 M Yes|[]
P3d — Protocol Identifier, if super extended modulus? 12.1.1 M32k: M N/A BhOYes|[]
P4 Are all received packets that do not contain valid GHRI2.1.2, table 3, M Yes|[]

LCl and PTI fields treated as erroneous? 12.1.4,12.1.3,
table 4, tables
31-36
B.6.3 Pagket layer functionsindependent of logical channels
Item Protocol Feature References Status Suppgrt
Are the following packet layer functions supported?
Restarting the packet layer: 4,4.3, 4.4, table 32,
Z1i — as initiator: 4.1, M Yes[ ]
send RESTART REQUEST 12:6.1,
receive RESTART CONFIRMATION / 12.6.2,12.6.1
INDICATION
Z1r — as responder: 4.2, M Yes[ ]
receive RESTART INDICATION 12.6.1,
send RESTART CONFIRMATION 12.6.2
Z2r Receiving DIAGNOSTIC packet 11.1,12.7 M Yes[ ]
Z2s Sending DIAGNOSTIC packet 12.7, table 24 Et: O N/A [JYes[] No[]
-Et: X N/A ] No []
Z3 DISCARD, or ERROR restart, on erroneous received 11.1, tables 31 — 34 M Yes[]
packets not assignable to alogical.channel and not
covered by item Z2s
* 74i || Initiating On-line Facility Registration: 13.1, 13.1.1.1 o] Yes[] No[]
13.1.1.3,
13.1.1.4,
send REGISTRATION REQUEST 12.9.1,
receive REGISFRATION CONFIRMATION 12.9.2, table
* Z4r | | Response t@ On¢line Facility Registration: 13.1, 13.1.1.2, Et: O N/A [JYes[] No[]
13.1.1.4,
receive)REGISTRATION REQUEST 12.9.1,
send REGISTRATION CONFIRMATION 12.9.2, table 1Q
Predicatq usage:

Z4iis used in items T28, R28; and in B.9.1, B.9.1.1, B.9.2.1
Z4ris used in B.9.1, B.9.1.2, B.9.2.2
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