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or IEC participate in the development of International Stand
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with particular fields of technical activity. \ISO and IE
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Introduction

ha ., is a andards produced-bv

ISO for the purpose of defining the signalling procedures and protocol for the
interconnectign of Private Integrated Services Network Exchanges (PINXs) to
form Private Ihtegrated Services Networks (PISNs).

PSS1 is indegendent of the scenario used to interconnect the PINXs.

This Internatignal Standard is part of PSS1 and defines the signalling procedures
and protocol for circuit-switched Call Control between PISN exchanges (PINXs),
i.e., for the support of circuit-mode basic bearer services used either on their own
or in support ¢f teleservices.

ified by ITU-T.
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Information technology — Telecommunications and
information exchange between systems — Private
Integrated Services Network — Circuit mode bearer
services — Inter-exchange signalling procedures and

protpcol

1 Scqpe

This Intgrational Standard defines the signalling proce-
dures ar|d protocol for the purpose of circuit-switched Call
Control at the Q-reference point between Private Inte-
grated Network Exchanges (PINXs) connected together
within a |Private Integrated Services Network (PISN). This
standard is part of PSS1, being defined by ISO for PISNs:!

rnational Standard is based upon that described in

This Intérnational Sfandard is applicable to PINXs which
interconnect to form)a PISN.

The profocollat the Q-reference point applies to intercon-

ISO/IEC 8886:1992"), Information technolpgy - Telecom-
municationis and information exchange between systems -
Data link service definition for Open Systems Interconnec-
tion,

ISO/IEC 9646-1:1994, Information technoldgy - Open Sys-
tems Interconnection - Conformance testing methodology
and framework - Part 1: General concepts.

munications and information exchange between systems -
Private integrated services network - Refefence configura-
tion for PISN Exchanges (PINX).

ISO/IEC 11579-1:1994, Information techno:ng - Telecom-

CCITT Rec. E.164 (1991), Numbering plgn for the ISDN
era [Blue Book, Volume I, Fascicle I1.2].

CCITT Rec. 1.112 (1993), Vocabulary of terns for ISDNs .

CCITT Rec. 1.330 (1984), ISDN numbering|and addressing
principles.

CCITT Rec. T.50 (1993), International Refgrence Alphabet
(IRA).

nection |scenarios which satisfy the performance require-
ments f ;

3 Normative References

The following standards contain provisions which, through
reference in this text, constitute provisions of this Interna-
tional Standard. At the time of publication, the editions indi-
cated were valid. All standards are subject ro revision, and
parties to agreements based on this International Standard
are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of currently
valid International Standards.

ITU-T Rec. Q.931 (1994), Digital Subsgriber Signalling
stem-Ne—1-DSSH—ISDN-user-networklinterface layer 3

O 2
1=4 4 g

specification for basic call control.

4 Definitions

For the purposes of this International Standard, the follow-
ing definitions apply.

4.1 Private Integrated Services Network (PISN)

An ISDN providing services to a specific set of users (con-
trary to a public ISDN which provides services to the gen-
eral public).

1. Currently under revision.
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Forwards direction
> N

Originating PINX Backwards direction Terminating

or Incoming - PINX or Outgoing

Gateway PINX Transit PINX Gateway PINX

Inter-PINX link Inter-PINX link
Outgoing Incoming Outgoing Incoming
side side side side
Figure 1 — lllustration of terminology through example of a call routed over two Inter-PINX links employing PSS1.

NOTE — |[This definition does not include legal and regula- 4.6 Gateway PINX, Incoming Gateway)PINX and

tory aspects
4.2 Private

A PISN nodal
handling funct

nd does not indicate any aspects of ownership.
I:ntegrated Network Exchange (PINX)

entity which provides automatic connection
ons used for the provision of telecommuni-

cation serviceq based on the definitions of the public ISDN

services.

A PISN nodal I]ntity consists of one or more nodes.

4.3 Side, |

The term Side|
at each end
describe the P

In the context
routes the cal
Side is the Sid

See figure 1.

coming Side and Outgoing Side

is used to describe either of the two PINXs
bf an Inter-PINX link, and in particular to
5S1 Protocol entity within a PINX.

bf a call, the Outgoing Side is the Side which
over the Inter-PINX link and the Incoming
which receives the call.

4.4 Outgoi

From the poi
Outgoing Call.

From the poi
Incoming Call.

g Call and Incoming Call

of view of the Outgoing' Side a call is an

of view of the Incoming Side a call is an

4.5 Origindting PINX, Terminating PINX and

Transit PIN

Within the cor

text.of a call, the PINX to which the calling

Outgoing Gateway PINX

Within the context of a call, a PINX which performs inter-
working between PSS1 and another signallind system,
either ISDN or non-ISDN, is known as a Gateway|PINX.

A Gateway PINX which.routes an incoming call from a
route employing another ‘signalling system on to[an Inter-
PINX link employing, PSS1 signalling is known as an
Incoming Gateway PINX.

Inter-PINX\link employing PSS1 signalling on tp a route
employing another signalling system is known a$ an Out-
going Gateway PINX.

A Gateway PINX which routes an incoming calt from an

See figure 1.
4.7 Preceding PINX and Subsequent PINX

Within the context of a call, from the point of view pf a PINX
acting as the Incoming Side of an Inter-PINX link,|the PINX
at the other end of the link, acting as the Outgoing Side, is
known as the Preceding PINX.

Within the context of a call, from the point of view pf a PINX
acting as the Outgoing Side of an Inter-PINX link,|the PINX
at the other end of the link, acting as the Incoming Side, is
known as the Subsequent PINX.

4.8 Inter-PINX link

The totality of a signalling channel connecting tWo PINXs
and the user information channels under the con?ol of that

user is attached is known as the Originating PINX".

Within the context of a call, the PINX to which the called
user is attached is known as the Terminating PINX .

Within the context of a call, any PINX through which the
call passes, excluding the Originating PINX the Terminating
PINX, an Incoming gateway PINX and an Outgoing gate-
way PINX, is known as a Transit PINX.

See figure 1.

NOTE — An Inter-PINX link can be provided by various
types of Signalling Carriage Mechanism involving different
types of physical interface. The signalling and user information
channels referred to in this International Standard are inde-
pendent of the channels or timeslots at a physical interface.

4.9 Route

A number of user information channels at the Q reference
point that have the same characteristics (e.g. transmission
capacity, time sequence integrity).
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4.10 Signalling Carriage Mechanism (SCM) PSS1  Private Integrated Signalling System Number 1
SCM  Signalling Carriage Mechanism

i messages between Pro-
The infrastrcuture that transports g TE Terminal Equipment

tocol Control entities in two interconnected PINXs.

4.11 Unrecognised message 6 General principles

An unrecognised message is defined as a message which
is not specified in clause 13 of this International Standard
or in any other International Standard relating to PSS1 Pro-
tocol to which the PINX claims conformance (e.g., a Inter-
national Standard specifying generic procedures for
supplementary services).

The Basic Call is a single invocation of a basic service. This
International Standard specifies the signalling procedures
for establishing, maintaining and clearing a circuit-mode
Basic Call at an interface between two PINXs. These sig-
nalling procedures are defined in terms of messages
exchanged over a Signalling Carriage Mechanism (SCM)
—  The handling of national/private messages is out- connection within the signalling channeliof| the Inter-PINX

NOTH

side the scope of this standard (see annex D). link. The result of successful Basic Callestablishment is a

connection for the purpose of user-information transfer.

4.12 Unexpected message This connection uses a user information |channel of the
Inter-PINX link.

Within the context of a particular Protocol Control state, an
unexpecled message is a message which is recognised,  Throughout this International Standard, the term user infor-
but for which no procedures are defined in clauses 9.3 and mation channel is used to indicate any channel other than
is International Standard (or in any other Interna- the signalling channel.

PINX clajms conformance) for receipt in that Protocol Con-  Conceptually,-an-Inter-PINX link is attachdd to a PINX at
the Q-reference’point, and comprises a signalling channel

and one or“more user information channgls. In practice,
nrecognised information element these ¢hannels are provided by bearer se
vening network (ISDN or non-ISDN).

n element received in a particular message ., -6:1 Protocol model

of this Irfternational Standard or in any other International-’  Figure 2 shows the relationship, within thel Control Plane,
Standard relating to PSS1 Protocol to which the PINX  between the signalling procedures and pratocol at Q, and
nformance (e.g., a International Standard specify-  the adjacent layers.

The Protocol Control entity provides services to Call Con-
— The handling of national/private ‘information ele- trol. Call Control corresponds to the Call Control functional
ments is outside the scope of this standard (See annex D). entity identified for the Basic Call at Stage 2 (see ISO/IEC
11574). Primitives exchanged across [the boundary
4.14 Information elements with-invalid contents  between Call Control and Protocol Contro] correspond to
) . the information flows exchanged between the Call Control
An information element with invalid contents is defined @ fynctional entities, as identified at Stage 2. Protocol Control
an information element which’ is recognised, but whose provides the mapping between these prititives and the

contents| cannot be interpréted as valid using the rules  messages transferred across the Inter-PINX link.
specified in clause 14-of.this International Standard, or con-

tains fielfl values which are marked as “reserved” in clause In order to transfer messages, Protocol Control uses the
14 of thig International Standard. services of the Signalling Carriage Mechanism. The actual
protocols visible at the C-reference poini (see ISO/IEC
11579-1) are dependent upon the PINX [interconnection

aliv.

6.2 Services provided to Call Control

5 Listof acronyms Protocol Control provides services to Call Control whereby

ANF Additional Network Feature _Call Coptrol can send information flows to and rgcgfve
o i . ) information flows from the peer Call Control. A primitive
DSS1  Digital Subscriber Signalling System Number 1 from Call Control to Protocol Control of type “request” or
IE Information Element “response” normally results in the associated information
ISDN  Integrated Services Digital Network flow being presented to the peer Call Control as a primitive
of type “indication” or “confirmation” respectively. The fol-
lowing primitives are used:

' ' — SETUP-REQUEST/INDICATION/RESPONSE/
PISN  Private Integrated Services Network ~ CONFIRMATION for the establishment of a call;

PINX  Private Services Network Exchange — MORE_INFORMATION-REQUEST/INDICATION for

MP Mapping (functional grouping)
PICS  Protocol Implementation Conformance Statement
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requesfing more destination addressing intformation
during fall establishment;

— INFORMATION-REQUEST/INDICATION for provid-
ing more destination addressing information during
call establishment;

— PROCEED-REQUEST/INDICATION for indicating
fficient destination addressing information

that the destination user is being alerted;

— PROGRESS-REQUEST/INDICATION for indicating
interwgrking conditions and/or the availability of in-
band patterns;

— REJEGT-REQUEST/INDICATION for the immedi-
ate rej¢ction of a-call;

— DISCQNNECT-REQUEST/INDICATION for the initi-
ation of call\release;

— RELEASEREQUEST/INDICATION for the comple-

PSS1 PSSH1
Signalling Layer Signalling Layer
PSS1 PSS1
Call Call
Control Control
PSS1 Q Q PSS
Protocol | PSS I - Protocol

foloco | Protocol |
Control Control
PSSt PSSt
Signalling Signglling
Carriage Carnage
Mechanism Mechanism
| i
PINX to PINX
Connection

Figure 2 — Control Plane Protocol Model

primitives;
—\Establishment, using the DL-ESTABLISH-
REQUEST/INDICATION/CONFIRM primit{ves;

— Termination, using the DL-RELEASE-REQUEST/
INDICATION primitives.

NOTE — An implementation is not constrained to use the
ISO/IEC 8886 Protocol in order to provide these pr{mitives

7 Protocol Control states

Protocol Control procedures for calls and layef manage-
ment are specified in terms of:

a) messages which are transferred across|the Inter-
PINX link,

b) the primitives to and from Call Control at dach PINX,

c) the ‘information processing and actions| that take
place within Protocol Control at each PINX, and

d) the states that can exist within Protocol [Control at

tion of call release.

— DL_RESET-INDICATION for indicating to Call Con-
trol that a SCM reset has occurred.

6.3 Services required of the Signalling Carriage
Mechanism

The services required of the Signalling Carriage Mecha-
nism can be defined in terms of the services provided by
ISO/IEC 8886. Protocol Control uses the following
acknowledged information transfer services and their asso-

ciated primitives:
— Data transfer (i.e. Protocol Control message trans-
fer), using the DL-DATA-REQUEST/INDICATION

each PINX.

State machines are deemed to exist for each circuit-mode
call. Further state machines are deemed to exist for layer
management.

7.1 States for circuit-mode Call Control

The states below are used in association with call refer-
ences other than the global call reference.

7.1.1  Null State (0)

No call exists.
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7.1.2 Call Initiated (1)

This state exists for an outgoing call when the Outgoing
Side has sent a request for call establishment to the Incom-
ing Side but has not yet received a response.

7.1.3 Overlap Sending (2)

This state exists for an outgoing call when the Outgoing
Side has received acknowledgement that the Incoming
Side is able to receive additional call information in overlap
mode.

7.1.4 Qutgoing-Calt-Proceeding{(3)

ISO/IEC 11572:1997(E)

7.1.11 Disconnect Request (11)

This state exists when a Side has sent to the other Side a
request to disconnect the user information connection and
is‘waiting for a response.

7.1.12 Disconnect Indication (12)

This state exists when a Side has received from the other
Side a request to disconnect the user information connec-
tion and has not yet responded.

7.1.13 Release Request (19)

This stale exists for an outgoing call when the Outgoing
Side hals received acknowledgement that the Incoming
Side has received all call information necessary to effect
call estaplishment.

7.1.5 (all Delivered (4)

This statte exists for an outgoing call when the Outgoing
Side hals received from the Incoming Side an indication
that the [called user is being alerted.

7.1.6 Call Present (6)

This state exists for an incoming call when the Incoming
Side ha$ not yet responded to the request from the Outgo-
ing Side for call establishment.

7.1.7 Call Received (7)

This stdte exists for an incoming call when the Incoming
Side has indicated to the Outgoing Side that the called user
is being|alerted.

7.1.8 Connect Request (8)

This state exists for an incoming calb when the Incoming
Side hap indicated to the Outgoing Side that the called user
has angwered the call.

NOTE — *answered"\is/the act of the end user accepting
the gall.

7.1.9 |ncoming Call Proceeding (9)

This state eXxists for an incoming call when the incoming
Side hdssént to the Outgoing Side acknowledgement that

it has received 3 a o atro ary—to 8
establishment.

7.1.10 Active (10)

This state exists for an incoming call when the Incoming
Side has received from the Outgoing Side an acknowl-
edgement of the indication that the called user has
answered the call. This state exists for an outgoing call
when the Outgoing Side has received from the Incoming
Side an indication that the called user has answered the
call.

NOTE — *"answered" is the act of the end user accepting
the call.

This state exists when a Side has sent to the other Side a
request to release the call and has(not|yet received a
response.

7.1.14 Overlap Receiving (25)
Side has sent acknowledgement to the Outgoing Side that

it is able to receivé additional call information in overlap
mode.

This state exists for an incoming call wh‘ln the Incoming

7.2 States for layer management

The states below are used in association| with the global
calkreference.

7.2.1 Null State (Rest 0)
No transaction exists.
7.2.2 Restart Request (Rest 1)

This state exists for a restart transaction when the Side has
sent a restart request to the other Side put has not yet
received an acknowledgment.

7.2.3 Restart (Rest 2)

This state exists for a restart transaction when the Side has
received a restart request from the other Bide but has not
yet sent an acknowledgement.

8 Call Control

In addition to specifying Protocol Control, this International
Standard also specifies those aspects of Call Control which
3 ary P e control of calls
through a PISN. Although the behavior of a Protocol Con-
trol entity with respect to a call is dependent on whether the
PINX is the Outgoing Side or the Incoming Side of the
Inter-PINX link, its behavior is independent of whether the
PiNX is a Transit PINX, an End (Originating or Terminating)
PINX, or a Gateway PINX. Call Control requirements, on
the other hand, are dependent on whether the PINX is a
Transit PINX, an Originating PINX, a Terminating PINX, an
Incoming Gateway PINX or an Outgoing Gateway PINX.

Subclause 10.4 specifies the special Call Control require-
ments of a Transit PINX for coordinating the two Protocol
Control entities. The requirements of subclause 10.4 are in
addition to the requirements of Protocol Control, which are
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to be satisfied for both the Incoming Inter-PINX link and the
Outgoing Inter-PINX link. An SDL representation of Call
Control for a Transit PINX appears in annex F.

Subclause 10.5 specifies the special Call Control require-
ments for Originating PINXs. The requirements of sub-
clause 10.5 are in addition to the requirements of Protocol
Control, which are to be satisfied on the Outgoing Inter-
PINX link.

Subclause 10.6 specifies the special Call Control require-
ments for Terminating PINXs. The requirements of sub-
clause 10.6 are in addition to the requirements of Protocol

© ISO/IEC

has received all call information necessary to effect call
establishment and has informed the Preceding PINX, but
no response to the request for call establishment has been
received from the Subsequent PINX.

8.1.6 TCC_Transit Call Proceeding (5)

This state exists when Call Control has received from the
Subsequent PINX a response to the request for call estab-
lishment and is no longer expecting additional call informa-
tion to pass to the Subsequent PINX in overlap mode.

8.1.7 TCC_Call Alerting (6)

Control, which rg-inter
PINX link.

Subclause 10.f specifies the special Call Control require-
ments for Incoming Gateway PINXs. The requirements of
subclause 10.7 are in addition to the requirements of Proto-
col Control, which are to be satisfied on the Outgoing Inter-

PINX link.

Clause 10.8 specifies the special Call Control requirements
for Outgoing Giateway PINXs. The requirements of sub-
clause 10.8 arg in addition to the requirements of Protocol
Control, which| are to be satisfied on the Incoming Inter-
PINX link.

8.1 States for Transit PINX Call Control

The states belpw are used in association with calls in Call
Control of a Transit PINX .

NOTE — |These states are used in order to describe the
behavior of the Transit PINX Call Control function. These intet=
nal states afe a descriptive tool and are not intended to con-
strain implerhentations.

8.1.1 TCC_ldle (0)
No call exists.
8.1.2 TCC_Await Digits (1)

This state exists when Call Control has received a request
for call establishment from:the Preceding PINX and is
awaiting additipnal call information in order to select a route
to the Subseqlient PINX

8.1.3 TCC_Await'Additional Digits (2)

This state exists when Call Control has sent a request for
call establishment to the Subsequent PINX and is awaiting
possible additional call information from the Preceding
PINX.

8.1.4 TCC_Overlap (3)

This state exists when Call Control is awaiting possible
additional call information from the Preceding PINX, having
received acknowledgement that the Subsequent PINX is
able to receive additional call information in overlap mode.

8.1.5 TCC_Incoming Call Proceeding (4)

This state exists when Call Control has determined that it

This state exists when Call Control has receivecj from the
Subsequent PINX an indication that the called.us¢gr is being
alerted and has relayed the indication onjto-the Rreceding
PINX .

8.1.8 TCC_Call Active (7)

This state exists when Call Control has received from the
Subsequent PINX and relayed on to the Preceﬂi:g PINX

an indication that the called user has answered the call.
NOTE — ‘“answered" is the act of the end user accepting
the call.

8.1.9 TCC.Await Incoming Release (8)

This state exists when Call Control has initiated ¢all clear-
ing.towards the Preceding PINX and is awpiting an
acknowledgement.

8.1.10 TCC_Await Outgoing Release (9)

This state exists when Call Control has initiated ¢all clear-
ing towards the Subsequent PINX and is awaiting an
acknowledgement.

8.1.11 TCC_Await Two-Way Release (10)

This state exists when Call Control has initiated ¢all clear-
ing towards the Preceding PINX and towards the Subse-
quent PINX and is awaiting an acknowledgenent from
each.

8.1.12 TCC_Await Incoming Disconnect (11)

This state exists when Call Control has applied an in-band
tone or announcement towards the Preceding PINX and is

8.1.13 TCC_Await Outgoing Disconnect (12)

This state exists when Call Control has applied an in-band
tone or announcement towards the Subsequent PINX and
is awaiting the initiation of clearing procedures.

8.1.14 TCC_Await Two-Way Disconnect (13)

This state exists when Call Control has applied an in-band
tone or announcement towards both the Preceding PINX
and the Subsequent PINX and is awaiting the initiation of
clearing procedures.
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9 General procedures

9.1 Use of the services of Signalling Carriage
Mechanism

This clause specifies the use by PSS1 of the services of
the Signalling Carriage Mechanism.

NOTE — The SCM provides a defined service of quality.

9.1.1 Establishment of a Signalling Carriage Mecha-
nism connection

Before the procedures for Call Control, layer management

ISO/IEC 11572:1997(E)

9.2.2 Message too short

When a message is received that is too short to contain a
complete message type information element, that message
shall be ignored.

9.2.3 Call reference error
9.2.3.1 Invalid call reference format

If the Call reference information element octet 1, bits 5
through 8 do not equal “0000”, then the message shall be
ignored.

or any of the general procedures in clauses 9.2 and 9.3 can
be perfqrmed, a SCM connection shall be established. If a
SCM connection has not already been established, Proto-
col Confrol shall request establishment by sending a DL-
ESTABUISH-REQUEST primitive to the Signalling Carriage
Mechanjsm. Receipt of a DL-ESTABLISH-CONFIRMA-
TION priimitive or a DL-ESTABLISH-INDICATION primitive
from th¢ Signalling Carriage Mechanism indicates that a
SCM connection has been established.

9.1.2 Transfer of data

A PSS1[message (or message segment) is transmitted by
including it with a DL-DATA-REQUEST primitive to the Sig-
nalling Garriage Mechanism.

A PSS1|message (or message segment) appears included
with a DL-DATA-INDICATION primitive from the Signalling
Carriagé Mechanism.

9.1.3 $ignalling Carriage Mechanism reset

Receipt| of a DL-ESTABLISH-INDICATION primitive from
the Signalling Carriage Mechanism subsequent to estab-
lishment of the SCM connection indicates.a spontaneous
SCM rgset. The procedures specified\in’ subclause 9.2.8

9.2 ndling of protocol error conditions

edures of clauses 9.3, 10, 11 and 12 of this speci-

H-octet-1bits—+through-4-of-the-calt-reference information
element indicates a length greater tharl the maximum
length supported by the receiving_equigment, then the
message shall be ignored.

If a message containing the \Dummy cpll reference is
received, except when used in the context of other Stan-
dards which define its use, the message shall be ignored.

9.2.3.2 Call reference procedural errors

Whenever _any  message except SEJUP, STATUS,
RELEASE.orRELEASE COMPLETE is redeived specifying
a call reference (other than the global call feference) which
is not rfecognised as relating to an active dall or to a call in
progress, the receiving entity shall send a RELEASE COM-
PLETE message and remain in the npll state. The
RELEASE COMPLETE message shall contain the call ref-
erence of the received message and capise number 81,
“‘invalid call reference value”.

Alternatively, the receiving entity may send a RELEASE
message (in place of the RELEASE COMPLETE message)
in this situation, but this is not the prefetred option. The
RELEASE message shall contain the call [reference of the
received message and cause number 81, ‘jnvalid call refer-
ence value”.

When a SETUP message is received spegifying a call ref-
erence which is not recognised as relating|to an active call
or to a call in progress, and with a call reference flag incor-
rectly set to ONE, this message shall be ighored.

When a STATUS message is received spegifying a call ref-
erence which is not recognised as relating|to an active call
or to a call in progress, the procedures of|subclause 9.3.2
shall apply.

fication are applicable only to those messages which pass
the checks described in subclauses 9.2.1 through 9.2.7.

Subclauses 9.2.1 through 9.2.7 are listed in order of prece-
dence.

9.2.1 Protocol discriminator error

When a message is received with a protocol discriminator
not in accordance with subclause 14.2, that message shall
be ignored. “Ignore” means to do nothing, as if the mes-
sage had never been received.

When a RELEASE message is received specifying a call
reference which is not recognised as relating to an active
call or to a call in progress, the receiving entity shall send a
RELEASE COMPLETE message. The RELEASE COM-
PLETE message shall contain the call reference of the
received message and cause number 81, “invalid call refer-
ence value”.

When a RELEASE COMPLETE message is received spec-
ifying a call reference which is not recognised as relating to
an active call or to a call in progress, no action shall be
taken.

When a SETUP message is received specifying a call ref-
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erence which is recognised as relating to an active call or
to a call in progress, this SETUP message shall be ignored.

When any message except RESTART, RESTART
ACKNOWLEDGE or STATUS is received specifying the
global call reference, no action shall be taken on this mes-
sage and a STATUS message specifying the global call ref-
erence with cause number 81 “invalid call reference value”
shall be returned.

9.2.4 Message type or message sequence errors

Whenever an unrecognised or unexpected message is
received in any state other than the Null state, a STATUS

©|SO/IEC

sequence (i.e. its code value is lower than that of the previ-
ous variable length information element) the receiving
entity may ignore this information element and continue to
process thé message.

NOTE — If the information element is mandatory and the
receiver chooses to ignore the element, the error handling pro-
cedures of 9.2.6.1 will be followed. If the ignored information
element is non-mandatory, the receiver will continue to pro-
cess the message.

Some implementations may choose to process all the infor-
mation elements received, regardless of the order in which
they are received.

message shall pe returned with a cause information ele-
ment. The causg value used shall be number 98 “message
not compatible With call state or message type non-existing
or not implemefted”. If the receiving entity can distinguish
between unimplemented (or non-existing) message types
and implemented message types which are incompatible
with the call state, then the cause used shall be:

— cause nymber 97 “message type non-existing or not
implemented”; or

— cause niimber 101 “message type not compatible
with the ¢all state”

Alternatively, a|[STATUS ENQUIRY message may be sent
requesting the Protocol Control state of the peer entity.

There are two|exceptions where a STATUS or STATUS
age shall not be sent. The first exception is
ing or incoming side receives an unex-

errors). In this[case the receiving entity shall: disconnect
and release the information channel; return RELEASE
COMPLETE mgssage to the originator; release thecall ref-
erence; stop all timers; enter the Null state; and.inform Call
Control.

The second exception is when the outgoing or incoming
side receives dn unexpected RELEASE COMPLETE mes-
sage. In this calse, the receiving entity’shall: disconnect and
release the infgrmation channel; release the call reference;
stop all timers; enter the Null-state; and inform Call Control.

9.2.5 Generadl information element errors

9.2.5.1 Dupli¢ated information elements

9.2.6 Mandatory information element errors
9.2.6.1 Mandatory information element missing

When a message other than SETUP, DISCQONNECT,
RELEASE, or RELEASE COMPLETE is receivgd which
has one or more mandatory information elements|missing,
no action shall be taken on_the message and po state
change shall occur. A STATUS message shall [then be
returned with cause number 96 “mandatory infprmation
element is missing”.

When a SETUR message is received which hag one or
more mandatory information elements missing, a
RELEASE,'COMPLETE message with cause n%ber 96
“mandatory information element is missing” shall be
returned.

When a DISCONNECT message is received with one or
more mandatory information elements missing, the actions
taken shall be the same as if a DISCONNECT fnessage
with cause number 31 “normal, unspecified” was |received
(see clause 10.2), with the exception that the RELEASE
message returned shall contain cause number 96(“manda-
tory information element missing”.

When a RELEASE message is received as the first clear-
ing message with one or more mandatory information ele-
ments missing the actions taken shall be the same as if a
RELEASE message with cause number 31 [“normal,
unspecified” was received (see subclause 10.2), except
that if a RELEASE COMPLETE message is sent it shall
contain cause number 96 “mandatory informatior] element
is missing”.

When a RELEASE COMPLETE message is regeived as

If an information element is repeated in a message more
times than is permitted for that particular message, only the
contents of the occurrences of that information element up
to the limit of repetitions shall be handled. All subsequent
occurrences of the element shall be ignored.

9.2.5.2 Information elements exceeding maximum length

Information elements with a length exceeding the maxi-
mum length (given in clause 14) shall be treated as infor-
mation elements with content error.

9.2.5.3 Information elements out of sequence

If a variable length information element is received out of

the Tirst clearing message, with one or more mandatory
information elements missing, it shall be assumed that a
RELEASE COMPLETE message was received with cause
number 31 “normal, unspecified”.

9.2.6.2 Mandatory information element content error

When a message other than SETUP, DISCONNECT,
RELEASE, or RELEASE COMPLETE is received which
has one or more mandatory information elements with
invalid content, no action shall be taken on the message
and no state change shall occur. A STATUS message shall
then be returned with cause number 100 “invalid informa-
tion element contents”.
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When a SETUP message is received which has one or
more mandatory information elements with invalid content,
a RELEASE COMPLETE message with cause number 100
“invalid information element contents” shall be returned.

When a DISCONNECT message is received with invalid
content of the cause information element, the actions taken
shall be the same as if a DISCONNECT message with
cause number 31 “normal, unspecified” was received (see
subclause 10.2.), with the exception that the RELEASE
message returned shall contain cause number 100 “invalid
information element contents”.

When a RELEASE message is received with invalid con-

ISO/IEC 11572:1997(E)

with the exception that the RELEASE message
returned shall contain cause number 99 “information
element non-existent or not implemented”. This
cause information element may contain a diagnostic
field which shall contain the information element
identifier for each unrecognised information ele-
ment.

— If a RELEASE message is received with one or
more unrecognised information elements, the
actions taken shall be the same as if a RELEASE
message was received without these unrecognised
information elements (see subclause 10.2) with the
exception that the HELEASE COMPLETE message

tent of the cause information element, the actions taken
shall be the same as if a RELEASE message with cause
number 1 “normal, unspecified” was received (see sub-
clause 10.2), except that if a RELEASE COMPLETE mes-
sage is $ent, it shall contain cause number 100 “invalid
informatipn element contents”.

When a RELEASE COMPLETE message is received with
invalid cgntent of the cause information element, it shall be
assumed that a RELEASE COMPLETE message was
received |with cause number 31 “normal, unspecified”.

9.2.7 Nrn-mandatory information element errors

9.2.7.1
ised

Non-mandatory information element not recogn-

When a message is received which has one or more non-
mandatory information elements which are unrecognised;
the receijing entity shali check whether they indicate “com-
prehensipn required” (refer to Table 22 for the information
element jdentifiers reserved with this meaning). If.any infor-
mation ¢lement is encoded to indicate “comprehension
required] then the procedures in subclausé.9.2.6.1 shall

apply.

If all unr¢cognised information elements are not encoded to
indicate |“comprehension required”, the following actions
shall apply:

e receiving entity_shall take action on the mes-
sage and on those information elements which are
rgcognised and-have valid content;

hen the\.received message is other than a DIS-
CIONNECT, RELEASE or RELEASE COMPLETE, a
S ATUS message may be retumed contalnlng one

element shall contaln cause number 99 |nformat|on
element non-existent or not implemented”, and the
diagnostic field, if present, shall contain the unrec-
ognised information element identifier for each infor-
mation element that is unrecognised. The STATUS
message shall indicate the call state which the
receiving entity enters after processing the message
in which the unrecognised information element was
received.

— If a DISCONNECT message is received with one or
more unrecognised information elements, the
actions taken shall be the same as if a DISCON-
NECT message was received without these unrec-
ognised information elements (see subclause 10.2)

T 9 “information
element non-existent or not jmplgmented”. This
cause information element may contain a diagnostic

field which shall contain the\information element
identifier for each unrecognised information ele-
ment.

— |f a RELEASE COMPLETE message is received
with one or more unrecognised Eormation ele-
ments, the aétions taken shall be the same as if a
RELEASE~COMPLETE message |without those
unrecognised information elements was received.

9.2.7.2 Nonh-mandatory information element content error

Wheh ‘a‘message other than DISCONNECT, RELEASE or
RELEASE COMPLETE is received which has one or more
non-mandatory information elements with jnvalid content,
action shall be taken on the message and|those informa-
tion elements which are recognised and have valid content.
A STATUS message may be returned confaining a cause
information element with cause number 100 “invalid infor-
mation element contents”, and the diagnostic field, if
present, shall contain the information elemeént identifier for
each information element with invalid content. The STA-
TUS message shall indicate the call state which the receiv-
ing entity enters after processing the messdge in which the
information element content error was received.

If a DISCONNECT, RELEASE or RELEASE COMPLETE
message is received which has one or mgre non-manda-
tory information elements with invalid content, normal call
clearing procedures (defined in subclause 10.2) shall apply.

9.2.8 Signalling Carriage Mechanism reset

Whenever Protocol Control is informed of|a spontaneous
: SH-INDICATION
pnmmve the foIIowmg procedures shall apply:

— for calls in the Overlap Sending state and the Over-
lap Receiving state, the entity shall initiate clearing
by sending a DISCONNECT message with cause
number 41 “Temporary Failure”, and following the
procedures of clause 10.2.

— for calls in the disestablishment phase (states 11,
12, and 19) no action shall be taken.

— calls in the establishment phase (states 1, 3, 4, 6, 7,
8, and 9) and in the Active state shall be maintained.
Optionally, a STATUS message may also be sent to
report the current Protocol Control state to the peer
entity or a STATUS ENQUIRY message may be
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sent to verify the Protocol Control state of the peer
entity.

9.2.9 Signalling Carriage Mechanism failure

Whenever Protocol Control is notified by its Signalling Car-
riage Mechanism entity via the DL-RELEASE-INDICATION
primitive that there is a SCM malfunction, the following pro-
cedure shall apply:

— any calls not in the active state shall be cleared
internally. For any call in the active state, timer T309
shall be started.

If timer T309 is already running, it shall not be

© ISO/IEC

received the STATUS message shall inspect the cause
information element. If the STATUS message contains any
cause other than cause number 30 “responding to STATUS
ENQUIRY”, timer T322 shall continue to time for an explicit
response to the STATUS ENQUIRY message.

If a STATUS message is received that contains cause num-
ber 30 “response to STATUS ENQUIRY” the timer T322
shall be stopped, and the “appropriate actions” shall be
taken.

These “appropriate actions” are implementation depen-
dent. However, the actions prescribed in 9.3.2 below shall
apply.

restart

— the PS$1 entity shall request SCM re-establishment
by senging a DL-ESTABLISH-REQUEST primitive.

When informed of SCM re-establishment by means of the
DL-ESTABLISH-CONFIRMATION primitive, the following
procedure shall apply, for each active call:

— timer T809 shall be stopped;

— either: the PSS1 entity shall send a STATUS mes-
sage tq report the current Protocol Control state to
the pedr entity, or the PSS1 entity shall perform the
status }:quiry procedure to verify the Protocol Con-
trol state of the peer entity.

Cause humber 31 “normal, unspecified” is recom-
mended to be used in the STATUS message.

If timer T309 éxpires prior to SCM re-establishment, Proto-
col Control shpll: release all resources; release the call ref-
erence; and pnter the Null state. Call Control shall be
informed of th failure of the call.

9.3 Status|and status enquiry protocol proce-
dures

9.3.1 Statuq enquiry procedure

Whenever Prgtocol Control wants to check the correctness
of a Protocol [Control state at a peér:PSS1 entity, a STA-
TUS ENQUIRY message may be'sent requesting the Pro-
tocol Control state.

Upon sending the STATUS ENQUIRY message, timer
T322 shall be|started in-anticipation of receiving a STATUS
message. WHile timer.T322 is running, only one outstand-
ing request for Rrotocol Control state shall exist. Therefore
if timer T322 is
clearing message is received before timer T322 explres
timer T322 shall be stopped, and the call clearing shall con-
tinue.

Upon receipt of a STATUS ENQUIRY message, the receiv-
ing entity shall respond with a STATUS message, reporting
the current Protocol Control state and containing cause
number 30 “responding to STATUS ENQUIRY”. Receipt of
the STATUS ENQUIRY message shall not result in a state
change.

The sending or receipt of the STATUS message in such a
situation will not directly affect the Protocol Control state of
either the sending or receiving entity. The side having

10

If the sender’s Protocol Control state changes fter STA-
TUS ENQUIRY has been sent, this shall'be taken into
account when checking for a compatible Protocpl Control
state in the received STATUS message:

If timer T322 expires, and no STATUS mesgage was
received, the STATUS ENQUIRY message may|be trans-
mitted a number of times until'a response is received.

The number of times the STATUS ENQUIRY message may
be retransmitted is @’ implementation dependent value. If
the limit is exceeded, that call shall be cleared. The cause
that should be used when clearing in this situatiop is cause
number 4] Stemporary failure”. Call Control shgll be noti-
fied of the failure of the call.

If T322 expires and a STATUS message, with] a cause
value other than number 30 “response to| STATUS
ENQUIRY”, was received the actions taken shall be an
implementation option, which may be to prgcess the
received Protocol Control state in the same way as if the
cause in the received STATUS message was number 30
“response to STATUS ENQUIRY".

9.3.2 Receiving a STATUS message

On receipt of a STATUS message containing a|call refer-
ence value other than the Global Call Reference, the
receiving entity shall check whether the Protocpl Control
state reported in the STATUS message is compatible with
the state associated with that call reference |internally.
Table 1 indicates which Protocol Control state$ shall be
considered compatible

9 3.2.1 Receipt of a STATUS message reporting an

On receipt of a STATUS message reporting an incompati-
ble Protocol Control state, the receiving entity shall either:
clear the call by sending an appropriate clearing message
with cause number 101 “message not compatible with call
state”; or, take other actions which attempt to recover from
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a mismatch. These actions are an implementation decision.

Table 1 — Compatible Protocol Control states

ISO/EC 11572:1997(E)

implemented”;

— cause number 99 “information element non-existent
or not implemented”; or,

— cause number 100 “invalid information element con-
tents”.

In these cases, the actions to be taken are an implementa-
tion option. The receiving entity should attempt to analyse
the contents of the received STATUS message considering
the current stage of the call in order to determine whether
or not the call can continue. If successful analysis and
recovery are not possible, the call may be cleared as
described in subclause 10.2

In::e;:::;;;t;:ol Reported Protocol
associated with call Control state in
STATUS message
reference
0 Nuli 0 Null
1 Call Initiated 6 Call Present
2 Overlap Sending 25 Overlap Receiving
3  Outgoing Call 9 Incoming Call
Rroceeding Proceeding
4  Call Delivered 7 Call Received
6 Call Present 1 Call Initiated
7 Call Received 4  Call Delivered
8 Connect Request 10 Active
9  Incoming Call 3 Outgoing Call
Proceeding Proceeding
10 Active 10 Active
8 Connect Request
11 Disconnect 11 Disconnect Request
Request 12 Disconnect Indication
12 Pisconnect 11 Disconnect Request
|ndication
19 Release Request 19 Release Request
25 Pverlap Receiving| 2  Overlap Sending
The follpwing rules shall, however, apply:

a STATUS message indicating any Protocol, Con-
ol state except the Null state is received in-the Null

Alternatively, in this case a RELEASE message may
sent in place of the RELEASE.COMPLETE mes-
age, but this is not the recommended option.

message indicating the Null state shall take no
action other than to discard the message and shall
remain in the Null state.

9.3.2.2 Receipt of a STATUS message reporting a com-
patible Protocol Control state

No action shall normally be taken on receipt of a STATUS
message indicating a compatible Protocol Control state
except where the STATUS message contains one of the
following causes:

— cause number 96 “mandatory information element is
missing”;
— cause number 97 “message type non-existent or not

NOTE — To improve interworking{between implementa-
tions that support the requirements-of ISQ/IEC 11582 and
implementations that do not, it is,recommerided that the diag-
nostic field should be included in‘the Causpe information ele-
ment when sending a STATUS message with cause values 97
or 100. It is also recommended that a call should not be
cleared on receipt of-a STATUS message cpntaining either of
these cause values. Implementations that d not support ISO/
IEC 11582 will normally return a STATUS meessage on receipt
of a message Jor information element dgfined in ISO/IEC
11582. The-clearing of the call in such situatfons should not be
the normal behaviour.

9.3.2.3 Receiving a STATUS message containing the glo-
bal,call reference

On receipt of a STATUS message containing the Global
Call Reference, the receiving entity shall cieck whether the
reported layer management state is compatible with its own
internal layer management state, according to table 2.
Layer management shall be informed if the STATUS mes-
sage reports an incompatible state in Rgstart or Restart
Request states (1 or 2), otherwise no actioh shall be taken.

NOTE — The Call Reference flag of the Global Call Refer-
ence applies to the Restart procedurses. As|a result, the state
received in a STATUS message containing the Global call ref-
erence shall be compared with the layer management state of
the specific Global Call Reference identifiedl by the setting of
the Call Reference flag.

10 Circuit-switched Call Contral proce-
dures

control of circuit-
imed in four parts.
— The first part (subclauses 10.1 - 10.3) specifies the

procedures and message flows over a symmetrical
interface between two peer PINXs.

The specmcatlon of the procedures for the

Table 2 — Compatible layer management states

Internal layer
management state
associated with global

Reported layer
management state in

call reference STATUS message
0 Null 0 Nul
1 Restart Request 2 Restart
2 Restart 1 Restart Request

11
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Detailed specification and description language
(SDL) diagrams for the procedures specified in
these clauses are contained in annex E.

— The second part (subclause 10.4) specifies how the

procedures and message flows over either side of a
Transit PINX are interrelated.

Detailed specification and description language
(SDL) diagrams for the procedures specified in this
clause are contained in annex F.

— The third part (subclauses 10.5 and 10.6) specifies
the requirements for Call Control at an End PINX.

—  The fourth part (subclauses 10.7 and 10.8) specifies

© |SO/IEC

i the information transfer rate in the Bearer capability infor-
mation element indicates the multi-rate bearer service (as
defined in ISO/IEC 11584), the channels requested shall be
indicated in the Channel identification information element
using the channel map encoding defined in 14.5.12. All the
channels indicated shall be within a Route containing chan-
nels for which time sequence integrity is maintained.

If the information transfer rate implied by the channel(s)
indicated in the Channel identification information element
does not match the information transfer rate indicated in
the Bearer capability information element, the procedures
of 9.2.6.2 shall apply.

the reqliirements for Call Control at a Gateway
PINX.

10.1 Call egtablishment

Call establishment shall be initiated by the Outgoing Side
sending a SETUP message, and starting T303. The Outgo-
ing Side shall select a channel (not known to be busy) for
use by the calljand indicate this in the channel identification
information elgment. If the Outgoing Side knows all appro-
priate channel$ controlled by the signalling channel are in
use, it shall nof send a SETUP message.

If no responsl (as prescribed in 10.1.4) is received from
the Incoming $ide before timer T303 expires, the SETUP
message may|optionally be retransmitted and timer T303
restarted.

If no response is received before timer T303 expires for a
second time, the Outgoing Side shall send a RELEASE
COMPLETE message to the Incoming Side. This message
should contaip Cause number 102 “recovery en-timer

expiry”. Call Qontrol shall be notified of the failure of the
call.
The SETUP message shall always contain a call reference,

selected accofding to the procedures-given in subclause
14.3. It shall also contain all the information required by the
Incoming Side|to process the call"The number digits within
the Called pafty number information element may option-
ally be incomplete, thus-requiring the use of overlap send-
ing (see subglause 10.1:3). The SETUP message may
optionally confain the“Sending complete information ele-
ment in order {o.indicate that the number is complete.

The Channel identification information element ihall indi-
cate one of the following in the channel identification infor-
mation element, in addition to the selected| channel
number:

a) channel(s) are indicated, novacceptable alfernative;
or,

b) channel(s) are indicated, any alternative is accept-
able.

In both cases, if the/indicated channel(s) are available, the
Incoming Side shallwreserve them for the call.

In case b) ifthe indicated channel(s) are not avaijable, the
Incoming <Side shall reserve any available information
channel*associated with the signalling channel (yithin the
constraints of the channel assignment specified apove).

The selected information channel(s) shall be indlicated in
the first message returned by the Incoming| Side in
response ‘to the SETUP message (i.e. a| SETUP
ACKNOWLEDGE or CALL PROCEEDING message). The
receipt of an ALERTING or CONNECT message gs the first
response to SETUP shall not Cause a protocol efror, even
though they would not normally be sent as|the first
responding message by Protocol Control.

In case a) if the specified channel(s) are not availgble, or, in
case b) if no channels, or insufficient channels pre avail-
able, a RELEASE COMPLETE message containing a
Cause information element shall be sent by the |Incoming
Side as described in subclause 10.2. Cause niimber 44
“requested circuit/channel not available” shall be the Cause
sent in case a) and Cause number 34 “no circujt/channel
available” shall be the Cause sent in case b). Call Control
shall be informed of the failure of the call.

NOTE — If enbloc signalling only is used between two
adjacent PINXs, overlap receiving procedures need not be
tested.

Following the transmission of the SETUP message, the
Outgoing Side shall enter the Call Initiated state. On receipt
of the SETUP message the Incoming Side shall enter the
Call Present state.

10.1.2 Information channel selection

In the SETUP message, the Outgoing Side shall include
the Channel identification information element indicating
the selected channel(s), encoded as defined in 14.5.12.
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In case b) if the channel(s) indicated in the CALL PRO-
CEEDING or SETUP ACKNOWLEDGE message are
unacceptable to the Outgoing Side, the call shall be
cleared in accordance with subclause 10.2. Cause number
6 “channel unacceptable” should be the Cause used here.
Call Control shall be informed of the failure of the call.

10.1.3 Overlap sending
NOTE — If enbloc signalling only is used between two
adjacent PINXs, overlap receiving procedures need not be

tested.

If the received SETUP message does not contain a Send-
ing complete information element, and contains either:
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— incomplete called number information; or,

— called number information which the Incoming Side
cannot determine to be complete

The Incoming Side shall start timer T302, send a SETUP
ACKNOWLEDGE message to the Outgoing Side, and
enter the Overlap Receiving state.

When the SETUP ACKNOWLEDGE message is received,
the Outgoing Side shall enter the Overlap Sending state,
stop T303, and start timer T304.

After recenvmg the SETUP ACKNOWLEDGE message the
Outgoing-Side-shatt-send-the-remeinde od-pa
number dligits (if any) in one or more INFORMATION mes-
sages.

The Oulgoing Side shall restart timer T304 when each
INFORMATION message is sent.

The INFORMATION message which completes the infor-
mation sending may contain a “Sending complete” informa-
tion elenfient. The Incoming Side shall restart timer T302 on
the recejpt of every INFORMATION message not contain-
ing a S¢nding complete indication if it cannot determine
that the [Called party number is complete.

If timer [T304 expires the Outgoing Side shall initiate call
clearing| using the procedures in subclause 10.2. The
Cause that should be used towards the calling user is
Cause nhumber 28 “invalid number format”; towards the
called user, the Cause used should be Cause number 102
“recoverly on timer expiry”. Call Control shall be informed of
the failufe of the call.

At the ekpiry of timer T302, the Incoming Side shall:

— if| it determines that the call information is incom-
njete, initiate call clearing in accordance with clause
100.2 with Cause number 28 “invalid'number format”;

— otherwise send a CALL PROCEEDING message
and enter the Incoming.Call Proceeding state.

10.1.4 |Call proceeding

10.1.4.1 Call proceeding, enbloc sending

If enblo¢ sending.is’used (i.e. the Incoming Side can deter-
mine it |has feceived sufficient information in the SETUP
message.from the Outgoing Sude to establish the call) the
Incoming-Side-shall-sond PRO DING message
to the Outgoing Slde to acknowledge the SETUP message
and to indicate that the call is being processed. Upon
receipt of the CALL PROCEEDING message, the Outgoing
Side shall enter the Outgoing Call Proceeding state, stop
timer T303 and, if applicable, start T310. After sending the
CALL PROCEEDING messdge, the Incoming Side shall
enter the Incoming Call Proceeding state.

NOTE — T310is optional in the case of a Transit PINX and
mandatory in the case of an Originating PINX (see 12).

If, following the receipt of a SETUP message, the Incoming
Side determines that for some reason the call cannot be
supported, then the Incoming Side shall initiate call clearing
as defined in subclause 10.2. Some of the Causes that
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may be used are given in subclause 10.1.8. This is not
exhaustive.

10.1.4.2 Call proceeding, overlap sending

NOTE1 — If enbloc signalling only is used between two
adjacent PINXs, overlap receiving procedures need not be
tested.

Following the occurrence of one of these conditions:

— the receipt by the Incoming Side of a Sending com-
plete indication; or,

— analysns by the Incomlng Side that all call informa-
hment has been

received;

and if the Incoming Side can determine that access to the
requested service is available,cthe Inconjing Side shall:
send a CALL PROCEEDING 'meéssage tp the Outgoing
Side; stop timer T302; and.enter the Incoming Call Pro-
ceeding state.

If, following the receipt of a SETUP megsage or during
overlap sending~the Incoming Side detefmines that for
some reasonthecall cannot be supported, then the Incom-
ing Side shallvinitiate call clearing as defingd in subclause
10.2. Some of the Causes that may be uged are given in
subclause 10.1.8. This list is not exhaustive.

NOTE2 — The CALL PROCEEDING mpssage is sent to
indicate that the requested call establishmgnt has been initi-
ated, and no more call establishment information will be
accepted.

When the Outgoing Side receives the CALL PROCEED-
ING message it shall enter the Outgoing Call Proceeding
state, stop timer T304 and if applicable, start timer T310.

NOTE3 — T310 is optional in the case [of a Transit PINX
and mandatory in the case of an Originating[PINX (see 12).

Upon receiving an indication that the called party is alerting
or. that the call has been answered, the incpming side shall
stop timer T302 and send an ALERTING or CONNECT
message, respectively, to the Outgoing Side. When the
Outgoing Side receives a CONNECT off an ALERTING
message, timer T304 shall be stopped.

Any INFORMATION message received by the Incoming
side, after having sent a CALL PROCEEDI|NG, ALERTING
or CONNECT message to the Outgoing side, shall be dis-
carded and no further action shall be taken.

10.1.4.3 Expiry of timer T310

On expiry of T310 (i.e. if the Outgoing Side does not
receive an ALERTING, CONNECT, DISCONNECT or
PROGRESS message [containing CCITT progress
description number 1 “call is not end to end ISDN, further
information may be available in band” or number 8 “in band
information or appropriate pattern now available)) the Out-
going Side shall initiate clearing procedures as described in
subclause 10.2. The clearing Cause sent to the Incoming
Side should be Cause number 102 “Recovery On Timer
Expiry”. Call Control shall be notified of the failure of the
call.

13
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10.1.5 Call confirmation indication

Upon receiving an indication that the called party is alert-
ing, the Incoming Side shall send an ALERTING message
to the Outgoing Side and enter the Call Received state.
The ALERTING message shall only be sent after a SETUP
ACKNOWLEDGE or a CALL PROCEEDING message has
been sent across the interface. When the Outgoing Side
receives the ALERTING message it shall enter the Call
Delivered state, stop T310, if running, and optionally start
T301.

Any INFORMATION message received by the Incommg
side, after havjng-sen 2

The clearing
answer from u|

10.1.6 Call donnected

Upon receiving an indication from Call Control that the call
has been angwered and requires through connection in
both the backward and forward directions, the Incoming
Side shall sepd a CONNECT message to the Outgoing
Side and eithpr: start timer T313 and enter the Connect
Request statel; or enter the Active state. The CONNECT
message shall not be sent before a SETUP ACKNOWL-
EDGE or a CALL PROCEEDING message has been sent
across the intgrface.

The CONNEGQT message indicates to the Outgoing.Side
that a connegtion has been established through_the net-
work and stopp a possible local indication of alerting.

On receipt of the CONNECT message, the Outgoing Side
shall: stop T3[10, T301 or T304 (if running), send a CON-
NECT ACKNOWLEDGE message {0\ the Incoming Side
and enter the Active state.

If, on receipt gf the CONNECT-ACKNOWLEDGE message
the Incoming Side is in the)Connect Request state, it shall
enter the Actiye state and)cancel timer T313. If the Incom-
ing Side is |in thev-Active state when a CONNECT
ACKNOWLEDGE message is received, the message shall
be ignored.

© |SO/IEC

10.1.7 Use of the PROGRESS message
10.1.7.1 During call establishment

During call establishment, the call may leave the PISN
environment (e.g. because of interworking with another
network). When this situation occurs, a Progress indicator
information element containing the appropriate progress
description value may be sent over the PISN in the direc-
tion of the calling user.

Where this indication cannot be sent in a Call Control mes-
sage (e. g ALERTING) it shall be sent in a PROGRESS
age, no state
change shall occur, but tlmer T310 (if running) hould be
stopped when CCITT progress description-nimber 1 “call
is not end to end ISDN, further progress.information may
be available in-band” , number 2 "destination gddress is
non-ISDN", or number 8 “in-band infermation or| appropri-
ate pattern now available” is received.

10.1.7.2 During call failure

If an in-band tone or announcement is to be applied to indi-
cate to the calling user failure of a call which has not yet
reached the active\state, the Incoming Side shall send a
PROGRESS message to ensure that the information chan-
nel is through connected from the provider of the tone to
the calling.user. If an in-band tone or announ¢ement is
applied to indicate to a user failure of a call| that has
reached the Active state, the in-band tone or gnnounce-
ment may be applied without sending a PROGRESS mes-
sage, as the information channel would already be through
connected in both directions.

progress description number 8 “in-band information or
appropriate pattern now available” and a Cause informa-
tion element indicating the failure Cause value.

If used, the PROGRESS message shall contli: CcCcITT

NOTE — Normal call clearing will follow latgr, initiated
either by the user receiving the in-band tone or annpuncement
(potentially during the tone or announcement) or by the entity
providing the tone or announcement if no clearing ipdication is
received by the user within an appropriate time.

10.1.8 Failure of call establishment

In the Call Present, Overlap Receiving, Incoming Call Pro-
ceeding or. Call Received states, the Incoming [Side may

initiate clearing as described in subclause 10 2 with Cause.

Any INFORMATION message received by the Incoming
side, after having sent a CALL PROCEEDING, ALERTING
or CONNECT message to the Outgoing side, shall be dis-
carded and no further action shall be taken.

If T313 expires prior to the receipt of a CONNECT
ACKNOWLEDGE message, then the Incoming Side shall
initiate call clearing procedures by sending a DISCON-
NECT message to the Outgoing Side, as described in sub-
clause 10.2. The Cause value used in this situation should
be number 102 “recovery on timer expiry”.

NOTE — If by mutual agreement T313 is not implemented,
the sending of CONNECT ACKNOWLEDGE message is
optional.
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Examples of some of the Causes that may be used to clear
the call, when the Incoming Side is in the Call Present,
Overlap Receiving, or Incoming Call Proceeding state are
as follows:

— number 1 “unassigned (unallocated) number”

— number 3 “no route to destination”

— number 17 “user busy”

— number 18 “no user responding”

— number 22 “number changed”

— number 28 “invalid number format”

— number 34 “no circuit channel available”

— number 44 “requested circuit channel not available”
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— number 58 “bearer capability not presently avail-
able”

— number 65 “bearer capability not implemented”

Examples of two of the Causes that may be used to clear
the call when the Incoming Side is in the Call Received
state are as follows:

— number 19 “no answer from user (user alerted)”
— number 21 “call rejected by user”

10.2 Call clearing

10.2.1

ISO/IEC 11572:1997(E)

10.2.3 Clearing

Apart from the exceptions identified in subclauses 10.2.2
and 9.2, the clearing procedures are symmetrical and may
be initiated by either the Outgoing or the Incoming Side. In
the interest of clarity, the following procedures describe
only the case where the Outgoing Side initiates clearing.

On sending or receiving any call clearing message, any
protocol timer other than T305 or T308 shall be terminated.

The Outgoing Side shall initiate clearing by: sending a DIS-
CONNECT message; starting timer T305; disconnecting
the—information—channel(s}i—and—entering- the Disconnect

-«

The follgwing terms are used in this International Standard
in the dé¢scription of clearing procedures:

channel is “connected” when the channel is part of
PISN connection established according to this
International Standard.

channel is “disconnected” when the channel is no
Ignger part of a PISN connection, but is not yet avail-
le for use in a new connection.

channel is “released” when the channel is not part
a PISN connection and is available for use in a
w connection.

imilarly, a call reference that is “released” is avail-
ble for reuse.

10.2.2 |Exception conditions

Apart from the exceptions listed below, call clearing shall
be initigted when the Outgoing Side or the Incoming, Side
sends 3 DISCONNECT message and follows -the, proce-
dures defined in subclause 10.2.3. The exceptions to the
above rlile are as follows:

he rejection of a SETUP message by the Incoming
ide when no responding message has previously
een sent (e.g. because of ‘the unavailability of a
uitable information channel) shall be accomplished
y returning a RELEASE COMPLETE message,
leasing the call (reference, and entering the null
tate.

nsuccessfultermination of the information channel
election.procedure by the side offering the call shall
e aceomplished by sending a RELEASE message
tp the‘other side. The RELEASE message shall con-
thin.Cause number 6 “channel unacceptable”.

Request state. Following the receipt of'thg DISCONNECT
message, the Incoming Side shall considef the call to be in
the Disconnect Indication state.

On receipt of the DISCONNECT message the Incoming
Side shall: disconnect the"information channel(s) used in
the call; send a RELEASE -message to thg Outgoing Side;
start timer T308; and enter the Release Rgquest state.

On receipt of the, RELEASE message the Outgoing Side
shall: cancel timer T305; release the information chan-
nel(s); send a RELEASE COMPLETE mpssage; release
the call reference; and return to the Null state.

On 'receipt of a RELEASE COMPLETE mpssage from the
Outgoing Side, the Incoming Side shall: gtop timer T308;
release both the information channel(s) and the call refer-
ence; and return to the Null state.

If the Outgoing Side does not receive a RELEASE mes-
sage in response to the DISCONNECT message before
timer T305 expires, it shall send a RELEASE message to
the Incoming Side with the Cause number originally con-
tained in the DISCONNECT message, start timer T308 and
enter the Release Request state.

If in the Release Request state, a RELEASE COMPLETE
message is not received before the firs{ expiry of timer
T308, the RELEASE message shall be r¢transmitted and
timer T308 shall be restarted. If no RELEASE COMPLETE
message is received before timer T308 expires a second
time, the side that expected the messag¢q shall; place the
information channel(s) in a maintenance cpndition; release
the call reference; and return to the Null state.

10.2.4 Clear collision

— During call establishment, call clearing may be initi-
ated towards the called user before a information
channel has been agreed between the Outgoing
and Incoming Sides. In this case, clearing shall be
accomplished by sending either a DISCONNECT or
a RELEASE message containing a Cause informa-
tion element to the Incoming Side. The Cause value
used shall be appropriate to the clearing circum-
stances. For example, if the failure was due to the
calling user clearing before the call reaches its desti-
nation node, the Cause value would be the value
supplied by the calling user, e.g. Cause number 31
“normal, unspecified”.

Clear Collision occurs when both the Incoming and Outgo-
ing Sides simultaneously transfer DISCONNECT mes-
sages specifying the same call reference value. When
either side receives a DISCONNECT message whilst in the
Disconnect Request state, the side shall stop timer T305;
disconnect the information channel(s) (if not already dis-
connected); send a RELEASE message to the other side;
start timer T308 and enter the Release Request state.

Clear collision can also occur when both sides simulta-
neously transfer RELEASE messages related to the same
call reference value. The receiving side shall (on receiving
such a RELEASE message in the Release request state)
stop T308; release the call reference and information chan-
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nel(s); and enter the null state (without sending a
RELEASE COMPLETE message).

10.3 Call collisions

In symmetric arrangements, call collisions can occur when
both sides simultaneously transfer a SETUP message indi-
cating the same channel or, in the case where multiple
channels are indicated, one or more channels indicated by
both sides. One side shall be designated side “A” and the
other side “B” at the time the network is provisioned. Each
side shall have knowledge of whether it has been desig-
nated “A” or “B”". In the three pos3|ble scenarlos where the
same channel 3 y

idg “B".

shall be awarded the channel(s), and the call estab-
lishment|attempt at side “B” shall be cleared with a
RELEASE COMPLETE message. The Cause used
shall be [Cause number 44 “requested circuit/chan-
nel not ajailable”.

— “A” side|exclusive, “B” side preferred; or “A” side
preferred, “B” side exclusive: The side with an exclu-
sive channel indicator in a SETUP message shall be
awarde{(he channel(s) and one or more alternative
channel(s) (assuming free channels exist) shall be
indicated in the first response to the side that used a
preferred indicator in the SETUP message.

In order to minimise the chances of call collisions, it is rec-
ommended tha} side “A” assign the lowest available chan-
nel numbers arld that side “B” assign the highestavailable
channel numbefs.

10.4 Transit PINX Call Control requirements
NOTE — [The provision of transit-PINX functionality is an

option. Wher) provided, the procedures contained herein are
mandatory.

©|SO/IEC

These procedures refer to the Preceding PINX and the
Subsequent PINX. These PINX's are either side of Transit
PINX. This terminology is used in order to clarify the text.
The adjectives (Preceding/Subsequent) only have meaning
when used in the context of a particular call. The call
attempt will have passed from the Preceding PINX, through
the Transit PINX, to the Subsequent PINX.

Figure 3 shows the conceptual relationship between the
Call Control and Incoming and Outgoing Protocol Control
within a Transit PINX.

The Transnt PINX’s Call Control states used in this clause

States
descnbed in earlier clauses The Transut PINX‘s (all Con-
trol states are marked as such by “TCC_” in.fron{ of their
names. These states are conceptual and used orlly as an
aid to description of the actions required at a Transit PINX.
As such, they are not directly visible, in the protcol and
cannot be tested directly. A short. description of ea¢h of the

states is given in subclause 7.4.

On receipt of a SETUP message (possibly followef by one
or more INFORMATION)messages containing ?ditional

Called party number-information) if the Call Control of the
PINX chooses to_route the call onwards on a further inter-
PINX link employing PSS1 signalling, it shall confofm to the
procedures-for-a Transit PINX contained in this clapise. The
procedures defined in this clause show how the message
flows of\the two interfaces either side of a Transit PINX are
interrelated.

Detailed specification and description language (§DL) dia-
grams for the procedures specified in this clause [are con-
tained in Annex F.

10.4.1 Receipt of address information

On receipt of a SETUP message from the Preceding PINX,
the call request shall be processed.

If the call processing is successful, and the Transit PINX
determines that all the address information r:Ls been
received in the SETUP message, a CALL PROCEEDING
message shall be sent to the Preceding PINX, § SETUP
message shall be sent to the Subsequent PINX,| and the

This clause specifies those aspects of call control at a  Transit PINX shall enter the
Transit PINX that are-necessary for coordinating the incom- TCC_Incoming_Call_Proceeding State.
ing side and outgoing-side protocol entities.
g™ ; TransitPiNX —Subsequent—
PINX; PINX
: Transit 5
Call Control

/

N

: Incoming
" : Protocol control

Outgoing
Protocol control %

Figure 3 — Conceptual relationship of Call Control to Protocol Control.
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If the call processing is successful, and the Transit PINX
determines that not all the address information has been
received in the SETUP message or cannot determine that
the address information is complete, a SETUP ACKNOWL-
EDGE message shall be sent to the Preceding PINX. If
enough digits have been received to route the call a
SETUP message shall be sent by the Transit PINX to the
subsequent PINX and the Transit PINX shall enter the
TCC_Await_Additional_Digits state; else the Transit PINX
shall enter the TCC_Await_Digits state.

NOTE — The method by which the Transit PINX deter-
mines that the address mformatlon is adequate for the particu-
lar usq beyoRamne ope-otthis-stand 14

ISO/IEC 11572:1997(E)

If a SETUP ACKNOWLEDGE message is received from
the Subsequent PINX, and the channel(s) indicated are
acceptable, then the Transit PINX shall enter the
TCC_Overlap state and may through connect the informa-
tion channel(s). Any buffered address information shall be
forwarded to the subsequent PINX in an INFORMATION
message. If the channel(s) indicated are not acceptable,
the call shall be cleared towards the Subsequent PINX
using a RELEASE message and the PINX shall either clear
the call towards the Preceding PINX using a DISCON-
NECT message, or may attempt some other (unspecified)
procedure.

If the cal| processing is not successful, then a RELEASE
COMPLHTE message shall be sent to the Preceding PINX,
and the Tfransit PINX shall remain in the TCC_ldle state.

10.4.2 $tate TCC_Await_Digits

Additiondl address information is received in INFORMA-
TION mégssages. Once enough address information has
been recgived in order to route the call, a SETUP message
shall be gent to the Subsequent PINX. If, on analysis of the
digits, thg Transit PINX identifies that there are no more
digits expected, a CALL PROCEEDING message shall be
sent to the preceding PINX and the Transit PINX shall enter
the TCC| Incoming_Call_Proceeding state; otherwise the
Transit INX shall enter the TCC_Await_Additional_Digits
state.

NOTH — The method by which the Transit PINX deter:
mineq that the address information is adequate for the particu-
lar usg is beyond the scope of this standard.

If a DISCONNECT message is received from the Preced-
ing PINX, the call shall be cleared as described in clause
10.4.10.|lf a RELEASE or RELEASE COMPLETE mes-
sage is rpceived from the Preceding PINX; the call shall be
cleared gs described in subclause 10:4.10.

If, for arly reason, the Transit,PINX decides to abort the
call, it shall clear the call by'sending a DISCONNECT mes-
sage to the Preceding PINXand continuing normal clearing
procedutes as described'in subclause 10.4.10.

If the Prgtocol Control of the Incoming Side of the interface
notifies the Transit Call Control that T302 has expired, then
the PINX.may either clear the caII by sendlng DISCON-
NECT tb—the—Precedine — mpt_som
(unspecified) procedure.

10.4.3 State TCC_Await_Additional_Digits

Any additional address information which is received in
INFORMATION messages shall be buffered in the Transit
PINX whilst waiting for a response to the SETUP message
that has been sent to the Subsequent PINX. If the Transit
PINX determines that the address information it has
received is complete, a CALL PROCEEDING message
shall be sent to the preceding PINX and the Transit PINX
shall enter the TCC_Incoming_Call_Proceeding state; oth-
erwise it shall remain in the TCC_Await_Additional_Digits
state.

L1
Subsequent PINX the call may either
described in clause 10.4.10, or the )PINX may attempt
some other (unspecified) procedure.

If a CALL PROCEEDING message is recpived from the
Subsequent PINX and the channel(s) indicated are accept-
able, no more address information shall be gent to the Sub-
sequent PINX, and’ the Transit PINX shall enter the
TCC_Transit_Call \Proceeding state and may through con-
nect the information‘channel(s). Any buffered address infor-
mation shall be_discarded and any further INFORMATION
messages received shall be ignored. If the ¢hannel(s) indi-
cated are not acceptable the call shall be dleared towards
the Subsequent PINX using a RELEASE megssage and the
PINX shall either clear the call towards the Freceding PINX
using a DISCONNECT message, or may| attempt some
other (unspecified) procedure.

If a DISCONNECT message is received from the Preced-
ing PINX, the call shall be cleared as desgribed in clause
10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX, the call $hall be cleared
as described in subclause 10.4.10.

If an ALERTING message is received from the Subsequent
PINX and the channel(s) indicated are acceptable, the tran-
sit node may through connect the information channel(s).
An ALERTING message shall be sent to| the Preceding
PINX and the Transit PINX shajl enter the
TCC_Call_Alerting state. If the received ALERTING mes-
sage contained CCITT progress descriptior} number 1 “call
is not end to end ISDN, further information may be avail-
able in band” or number 8 “in band mforma ion or appropri-

e-pattern-no ble”, the information-channel(s) shall
be through connected in the backward direction, if this has
not already occurred. If the channel(s) indicated are not
acceptable the call shall be cleared towards the Subse-
quent PINX using a RELEASE message and the PINX
shall either clear the call towards the Preceding PINX as
described in subclause 10.4.10, or may attempt some other
(unspecified) procedure.

If a CONNECT message is received from the Subsequent
PINX and the channel(s) indicated are acceptable, the
transit node shall through connect the information
channel(s) (in both directions) - if not already connected -
send an CONNECT message to the Preceding PINX and
enter the TCC_Call_Active state. If the channel(s) indicated
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are not acceptable the call shall be cleared towards the
Subsequent PINX using a RELEASE message and the
PINX shall either clear the call towards the Preceding PINX
as described in clause 10.4.10, or may attempt some other
(unspecified) procedure.

if, for any reason, the Transit PINX decides to abort the
call, it shall clear the call in both directions as described in
subclause 10.4.10.

If the Protocol Control of the Incoming Side of the interface
notifies Transit Call Control that T302 has expired, then the
PINX shall either send a CALL PROCEEDING message to
the Precedi PN 3 i
TCC_Incoming_Call_Proceeding state, or may attempt
some other (unspecified) procedure.

10.4.4 State[TCC_Overlap

Any additional address information which is received in
INFORMATION messages shall be sent on to the Subse-
quent PINX in INFORMATION messages. If it is known that
the address irfformation is complete, a Sending complete
information el¢ment may optionally be sent in an INFOR-
MATION messgage.

If a CALL PROCEEDING message is received from the
Subsequent AINX, no more address information shall be
sent to the Sybsequent PINX, and the Transit PINX shall
enter the TCC| Transit_Call_Proceeding state.

If the Transit PINX determines that it has received all the
address information (e.g. on receipt of CALL PROCEED-
ING from the |Subsequent PINX, on receipt of a Sending
complete information element from the Preceding PINX, cor
by digit analys}s) a CALL PROCEEDING message shall be
sent to the Pfeceding PINX, and the Transit PINX shall
enter the TCQ_Transit_Call_Proceeding state; ‘else’it shall
stay in the TCC_Overlap state.

if a PROGRESS message is received from the Subsequent
PINX, a PROGRESS message shall'be sent to the Preced-
ing PINX. If]this message contains CCITT progress
description number 1 “call is not.end to end ISDN, further
information may be available:in'band” or number 8 “in band
information or [appropriate’pattern now available”, the infor-
mation channgl(s) shall'be through connected in the back-
ward direction| if this has not already occurred.

If an ALERTING méssage is received from the Subsequent
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If a DISCONNECT message is received from the Preced-
ing PINX the call shall be cleared as described in sub-
clause 10.4.10.

If a DISCONNECT message is received from the Subse-
quent PINX the call may either be cleared as described in
subclause 10.4.10, or other procedures may be attempted
by the Transit PINX; however, the clearing sequence with
the subsequent PINX shall be completed as described in
subclause 10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call shall be cleared

received from the Subsequent PINX's the call may either
be cleared using procedures as described in $ubclause
10.4.10, or other procedures may-be attemptgd by the
Transit PINX.

If a RELEASE or RELEASE COMPLETE m%ssage is

If the Protocol Control of the\ncoming Side of the interface
notifies the Transit Call Control that T302 has explired, then
the PINX shall either’send a CALL PROCEEDI|NG mes-
sage to the .Preceding PINX and enter the
TCC_Transit_Call_Proceeding state, or attempt some
other (unspecified) procedure.

If, for any“reason, the Transit PINX decides to |abort the
call, it-shall clear the call in both directions as depscribed in
subclause 10.4.10.

10.4.5 Channel through connection procedures

During call setup, the Transit PINX shall through connect
the agreed.information channel(s) to the Subsequent PINX
as outlined below.

The earliest point at which through connection may occur
(in either forward, backward or both directions) is|when the
Transit PINX receives the first response to an| outgoing
SETUP message.

The latest point that through connection in the packward
direction shall occur is on receipt of ALERTING or
PROGRESS message (with CCITT progress description
number 1 “call is not end to end ISDN, further infformation
may be available in band” or number 8 “in band information
or appropriate pattern now available”) or CONNECT from
the Subsequent PINX. The latest point that thrgugh con-

PINX an ALERTING message shall be sent to the
Preceding PINX, and the Transit PINX shall enter the
TCC_Call_Alerting state. If this message contains CCITT
progress description number 1 “call is not end to end ISDN,
further information may be available in band” or number 8
“in band information or appropriate pattern now available”,
the information channel(s) shall be through connected in
the backward direction, if this has not already occurred.

If a CONNECT message is received from the Subsequent
PINX, a CONNECT message shall be sent to the Preced-
ing PINX and the PINX shall through connect the informa-
tion channel(s) in both directions (unless it has already
done so) and enter the TCC_Call_Active state.

18

nection in the forward direction shall occur is on the receipt
of a CONNECT message from the subsequent PINX.

NOTE — It is recommended that through connection in
both directions is achieved as early as possible during call set
up. This is particularly appropriate for services providing the
conveyance of speech information. Delaying through connec-
tion, particularly in the backward direction, to a later stage dur-
ing call setup may lead to “speech clipping”.

10.4.6 State TCC_Incoming_Call_Proceeding

If a SETUP ACKNOWLEDGE message is received from
the Subsequent PINX and the channel(s) indicated are
acceptable, the Transit PINX may through connect the
information  channel(s) and shall enter the
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TCC_Transit_Call_Proceeding state. If the channel(s) indi-
cated are not acceptable, the call shall be cleared towards
the Subsequent PINX using a RELEASE message and the
PINX shall either clear the call towards the Preceding PINX
using a DISCONNECT message, or may attempt some
other (unspecified) procedure.

If a RELEASE COMPLETE message is received from the
Subsequent PINX the call shall either be cleared using pro-
cedures as described in subclause 10.4.10, or other proce-
dures may be attempted by the Transit PINX.

If a CALL PROCEEDING message is received from the

SubsequentPiNXard-thechanne dicated-are-accep
able, the|Transit PINX may through connect the information
channel(f) and shall enter the

TCC_Trgnsit_Call_Proceeding state. If any further INFOR-
MATION| messages are received they shall be ignored. If
the channel(s) indicated are not acceptable, the call shall
be cleafed towards the Subsequent PINX using a
RELEASE message. The PINX shall either clear the call
towards the Preceding PINX using a DISCONNECT mes-
sage, ormay attempt some other (unspecified) procedure.

If an ALERTING message is received from the subsequent
PINX and, if one or more channels are indicated in the
ALERTINIG message, the indicated channel number(s) are
acceptable, an ALERTING message shall be sent to the
Preceding PINX. The Transit PINX shall enter the
TCC_Call_Alerting state. If the received ALERTING mes-
sage corjtains CCITT progress description number 1 “call is
not end o end ISDN, further information may be available
in band”| or number 8 “in band information or appropriate
pattern mow available”, the information channel(s) -should
be througgh connected in the backward direction if.this has
not alregdy occurred. If one or more channels are indicated
and are [not acceptable, the call shall be cleared towards
the Subsequent PINX using a RELEASE message. The
PINX shall either clear the call towards the Preceding PINX
as descrjbed in clause 10.4.10, or may attempt some other
(unspecified) procedure.

If a CONNECT message is received from the subsequent
PINX arld, if one or more channels are indicated in the
CONNECT message;,.the indicated channel numbers are
acceptable, a CONNECT message shall be sent to the
Precedirig PINX:~The Transit PINX shall through connect
the inforfation thannel(s) in both directions (unless it has
already gone/6o) and enter the TCC_Call_Active state. If a
one or more channels are indicated and are not accepr
able, the call shall be cleared towards the Subsequent
PINX using a RELEASE message. The PINX shall either
clear the call towards the Preceding PINX as described in
clause 10.4.10, or may attempt some other (unspecified)
procedure.

If a DISCONNECT message is received from the Preced-
ing PINX the call shall be cleared as described in sub-
clause 10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call shall be cleared
as described in subclause 10.4.10.

ISO/IEC 11572:1997(E)

If, for any reason, the Transit PINX decides to abort the
call, it shall clear the call in both directions as described in
subclause 10.4.10.

10.4.7 State TCC_Transit_Call_Proceeding

If a PROGRESS message is received from the Subsequent
PINX a PROGRESS message shall be sent to the Preced-
ing PINX. If this message contains CCITT progress
description number 1 “call is not end to end ISDN, further
information may be available in band” or number 8 “in band
information or appropriate pattern now available”, the infor-
mation channel(s) shall be through connected in the back-

ard-directio 3 ot-atready-occurred.

If a CALL PROCEEDING message is-redeived from the
Subsequent PINX, the Transit PINX-shall remain in the
TCC_Transit_Call_Proceeding state. If any|further INFOR-
MATION messages are received they shall pe ignored.

If an ALERTING message is received from the Subsequent
PINX an ALERTING, message shall be sent to the Preced-
ing PINX, and \the” Transit PINX shall enter the
TCC_Call_Alerting 'state. If this message ¢ontains CCITT
progress description number 1 “call is not end to end ISDN,
further information may be available in barjd” or number 8
“in band information or appropriate pattern|now available”,
the information channel(s) shall be through connected in
thé backward direction, if this has not alreadly occurred.

If a CONNECT message is received from {he Subsequent
PINX, a CONNECT message shall be sen{ to the Preced-
ing PINX and the Transit PINX shall through connect the
information channel(s) in both directions|(unless it has
already done so) and enter the TCC_Call_Active state.

If a DISCONNECT message is received from the Preced-
ing PINX the call shall be cleared as depcribed in sub-
clause 10.4.10.

If a DISCONNECT message is received flom the Subse-
quent PINX, the call shall either be cleared using proce-
dures as described in subclause 10.4.10, or other
procedures may be attempted by the Transjt PINX.

If 'a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call $hall be cleared
as described in subclause 10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from the Subsequent PINX the call shall either be
cleared using procedures as described in subclause
10.4.10, or other procedures may be attempted by the
Transit PINX.

If, for any reason, the Transit PINX decides to abort the
call, it shall clear the call in both directions as described in
subclause 10.4.10.

10.4.8 State TCC_Call_Alerting

if a PROGRESS message is received from the Subsequent
PINX a PROGRESS message shall be sent to the Preced-
ing PINX. If this message contains CCITT progress
description number 1 or number 8, the information chan-
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nel(s) shall be through connected in the backward direction
if this has not already occurred.

If a CONNECT message is received from the Subsequent
PINX a CONNECT message shall be sent to the Preceding
PINX and the Transit PINX shall through connect the infor-
mation channel(s) in both directions (unless it has already
done so) and enter the TCC_Call_Active state.

If a DISCONNECT message is received from the Preced-
ing PINX the call shall be cleared as described in clause
10.4.10.

If a DISCONN

©|SO/IEC

10.4.10 Call clearing at a Transit PINX
10.4.10.1 Call clearing not initiated by the Transit PINX

On receipt of a DISCONNECT, RELEASE or RELEASE
COMPLETE message from the Preceding PINX, the Tran-
sit PINX shall:

— if the information channel(s) to be used have been
agreed between the Outgoing Side of the Transit
PINX and the Incoming Side of the Subsequent
PINX, disconnect the appropriate information chan-
nel(s), and send a DISCONNECT message to the
Subsequent PINX. If a DISCONNECT message was

quent PINX thg call shall be cleared as described in clause
10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call shall be cleared
as described in[subclause 10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from|the Subsequent PINX the call shall be
cleared as des¢ribed in subclause 10.4.10.

If, for any reagon, the Transit PINX decides to abort the
call, it shall clefr the call in both directions as described in
subclause 10.4.10.

10.4.9 State TCC_Call_Active

if a DISCONNECT message is received from either the
Preceding or Subsequent PINX's, the call shall be cleared
as described in subclause 10.4.10.

If a RELEASE or RELEASE COMPLETE message-is
received from either the Preceding or Subsequent PINX’s,
the call shall bg cleared as described in subclause 10:4.10.

If a PROGRESS message is received from the'Subsequent
PINX a PROGRESS message shall be sent.to the Preced-
ing PINX.

NOTE1 — As an alternative procedure, the Transit PINX
may discardjJa PROGRESS message received from the Sub-
sequent PINKX without sending'a PROGRESS message to the
Preceding RINX. However,~this procedure is not recom-
mended.

If a PROGRESS message is received from the Preceding
PINX a PROGRESS message shall be sent to the Subse-

recéived from the Preceding PINX, a, RELEASE
message shall be sent to the Preceding)PINIX.

The Transit PINX shall enter the
TCC_Await_Outgoing_Release state. When a
RELEASE message is received from the Sybse-
quent PINX the Transit PINX shall release Iny

assigned resources and revert to the TCC_|dle
state.

— if the information\channel(s) to be used have not
been agreed between the Outgoing Side of the
Transit PINX and the Incoming Side of the Subse-
quent PINX (i.e. the first response to an [outgoing
SETUP, message has not been received),| proceed
according to the current Call Control state:

i) \If Call Control is in either of the
TCC_Await_Additional_Digits or
TCC_Incoming_Call_Proceeding states, the Tran-
sit PINX shall either send:

- a RELEASE message to the Subsefjuent
PINX. If DISCONNECT was received from
the Preceding PINX, a RELEASE message
shall be sent to the Preceding PINX|The
Transit PINX shall enter the TCC_ldle state;
or,

- aDISCONNECT message to the Sulpsequent
PINX. If DISCONNECT was receivefl from
the Preceding PINX, a RELEASE megssage
shall be sent to the Preceding PINX|The
Transit PINX shall enter the
TCC_Await_Outgoing_Release stat{

i) if Call Control is in the TCC_Await_Digits state,
the Transit PINX shall send a RELEASE message
to the Preceding PINX (if DISCONNECT [was
received from the Preceding PINX) and gnter the

quent PINX.

NOTE2 — As an alternative procedure, the Transit PINX
may discard a PROGRESS message received from the Pre-
ceding PINX without sending a PROGRESS message to the
Subsequent PINX. However, this procedure is not recom-
mended.

If, for any reason, the Transit PINX decides to abort the
call, it shall clear the call in both directions as described in
subclause 10.4.10.
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TCC_ldle state.

On receipt of a DISCONNECT, RELEASE or RELEASE
COMPLETE message from the Subsequent PINX, the
Transit PINX shall disconnect the appropriate information
channel(s) and send a DISCONNECT message to the Pre-
ceding PINX. Alternatively, during call establishment, if the
call has not yet reached the TCC_Call_Alerting state, the
Transit PINX may attempt some other (unspecified) proce-
dure instead of sending DISCONNECT to the Preceding
PINX. If a DISCONNECT message was received from the
Subsequent PINX, the Transit PINX shall send a RELEASE
message to the Subsequent PINX.

If a DISCONNECT message was sent to the Preceding
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Table 3 — Non-mandatory information element categories

Information Element Category 1 Category2 | Category 3 Notes
Called party number . May be modified
Called party subaddress
Calling party number . May be modified
Calling party subaddress
Cause (in PROGRESS) .

Connected number . May be modified
Connected subaddress
High layer compatibility
Low layer compatibility note 1
Progresg indicator .
Sending|complete .
NOTHS

1: When received in a CONNECT message, this information element may be discarded by a TransitPINX that does npot support

LIC negotiation capabilities.

PINX, the Transit PINX shall enter the
TCC_Await_Incoming_Release state. When a RELEASE
messagq is received from the Preceding PINX, the Transit
PINX shhll release any assigned resources and revert to
the TCC] Idle state.

10.4.10.2 Call clearing initiated by the Transit PINX

If a Trangit PINX decides to abort a call it may send, in both
directionp, a clearing message appropriate to the current
Protocol|Control state. Each side of the PINX shall then
continue| normal clearing procedures independently of the
other.

Alternatiyely, where an in-band tone or announceément is
approprifte (i.e. if it conveys information whichis not con-
veyable py PSS1), the Transit PINX, instead of sending a
clearing| message, may connect an lin-band tone or
announdement to either (or both) sides-of the PINX and
transmit| a PROGRESS message,”’ containing CCITT
progresg description number 8. ‘in band information or
inte pattern now available” and an appropriate
Call Control is inthe’ TCC_Call_Active state, the
announdement may optienally be applied without sending a
PROGRESS message;. as the information channel(s) will
be through connected in both directions at this stage.

Call Conjtrol ¢f the Transit PINX shall ensure that, for each
side, if an‘indication of clearing has not been received by
the tim i

Where necessary they-will be processed within Transit

appear in messages pn both sides ot thg Transit PINX.
PINX and may be different either side of the PINX.

10.4.11.2 Non-mandatory information elements

Non-mandatory information elements fall in{o three catego-

ries;

Category 1: If they are present, they shall he processed in
the Transit PINX and shall be passed on to
the next PINX if the message Ls passed on.
They may be locally generated.

If they are present, they shall pot be pro-
cessed at a Transit PINX and ghall be passed
transparently onto the next PINX.

If they are present, they shall he processed at
the Transit PINX and may be passed on to
the next PINX. They may be locally gener-
ated.

Category 2:

Category 3:

The three categories are identified using treir information
element identifiers. Table 3 defines to which of the three
categories each of the non-mandatory ipformation ele-
ments belong.

10.5 Originating PINX Call Control fequirements

This clause specifies requirements for Call Control at an
Originating PINX on the Outgoing Side of an Inter PINX

been applied for sufficient time), normal clearing proce-
dures (described in subclause 10.4.10) shall be invoked.

10.4.11 Handling of Basic Call information elements
at a Transit PINX

This clause applies only to information elements which are
contained within messages and which may (but need not)
be passed on by a Transit PINX. (Examples of these mes-
sages are SETUP, INFORMATION, ALERTING, CON-
NECT, PROGRESS and DISCONNECT).

10.4.11.1 Mandatory information elements

All mandatory information elements will (by definition)

link. These requirements are additional to the Protocol
Control procedures specified in clauses 9, 10.1 to 10.3 and
12.

The following requirements apply when an Originating
PINX chooses to route a call over an Inter PINX link
employing PSS1 signalling and has selected a information
channel to be used.

Any reference to messages received shall be interpreted as
meaning a message which has passed the validation
checks of Protocol Control and which has therefore
resulted in a notification being given to Call Control.
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10.5.1 Transmission of the SETUP message

The Originating PINX shall transmit a SETUP message.
The SETUP message shall include optional information
elements according to the following rules.

a) Sending complete. The Originating PINX may
optionally send this information element if it can
determine that the number in the Called party num-
ber information element is complete or if this has
been indicated by the calling terminal.

b) Progress indicator. The Originating PINX shall pass
on, by means of the Progress indicator information
elemen i i i
calling yser.

The Originating PINX may insert a Progress indica-
tor information element containing CCITT progress
descriptjon 3 “Origination address is non-ISDN” if
neither the calling terminal nor the combination of
the PINX and the calling terminal has the functional-
ity of an|ISDN terminal.

c) Calling party number. The Originating PINX shall
include the calling party number information element

entary service Calling/Connected Line Iden-
tificatior] Restriction has been invoked at the calling
user. Qtherwise the presentation indicator, if
present| shall have the value "presentation allowed".

d) Calling [party subaddress. The Originating PINX
shall in¢lude the calling party subaddress informa-
tion elefent if a calling party subaddress is avail-
able.

e) Called garty subaddress. The Originating PINX shall
include the called party subaddress information ele-
ment if @ called party subaddress is available.

f) Low layler compatibility. The Originating PINX shall
include [the low layer compatibility (information ele-
ment if [low layer compatibility information is avail-
able.

g) High layer compatibility. The-Originating PINX shall
include [the high layer compatibility information ele-
ment if high layer compatibility information is avail-
able.

10.5.2 Agregmentof the information channel

On receipt of anSETUP ACKNOWLEDGE, CALL PRO-
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tion from the user's access.

NOTE2 — If the received message is an ALERTING or
CONNECT message, 10.5.4 or 10.5.5 shall apply, respec-
tively.

10.5.3 Receipt of Progress indicators

Information received in a Progress indicator information
element in a PROGRESS message, an ALERTING mes-
sage or a CONNECT message, shall be conveyed to the
calling user - dependent on the ability of the calling user's
equipment to receive such information.

p ent with
CCITT progress description number 8 “in-band information
or appropriate pattern now available” or, CCITT progress
description number 1 “call is not end-to-end ISDN, further
call progress information may be available in-jand” the
Originating PINX shall connect theinformation channel(s)
in the backward direction if it has.not already doné so.

10.5.4 Receipt of ALERTING message

On receipt of an ALERTING message, an indication of
alerting may be given.to the calling user.

Through connection may occur at this point. If the received
message contains a Progress indicator information ele-
ment with' CCITT progress description number § “in-band
information or appropriate pattern now available” por CCITT
progress description number 1 “call is not epd-to-end
ISDN, further call progress information may be avilable in-
band” the Originating PINX shall connect the information
channel(s) in the backward direction if it has nqt already
done so.

10.5.5 Receipt of CONNECT message

On receipt of a CONNECT message, the Originafing PINX
shall connect the information channel(s) in both directions,
if it has not already done so, and shall indicate cpnnection
to the calling user.

If the CONNECT message contains a Connected number
information element and/or a Connected subaddress infor-
mation element, this information may be used for purposes
such as the provision of the Connected Line Ideptification
Presentation supplementary service to the calling|user.

If the CONNECT message contains a Low Layer|Compati-

CEEDING, ALERTING or CONNECT message agreeing
the channel(s) proposed in the SETUP message or sug-
gesting one or more alternative channels which the Origi-
nating PINX finds acceptable, the Originating PINX may
optionally connect the information channel(s) in the forward
direction, in the backward direction or in both directions.

NOTE1 — Itis recommended that information channel(s)
are connected in both directions at this stage, particularly for
services involving the conveyance of speech information.
Leaving the information channel(s) unconnected until a later
stage, particularly in the backward direction, may lead to the
“clipping” of speech. However, there may be reasons for
delaying connection, particularly in the forward direction, e.g.,
to avoid the onward transmission of in-band signalling informa-
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bility information element, the information may be passed
on to the calling user.

10.5.6 Call clearing initiated by the Originating PINX

The Originating PINX may initiate clearing on the inter-
PINX link employing PSS1 signalling if a clear request is
received from the calling user or if a failure condition
occurs. Clearing is initiated by informing Protocol Control
and supplying a Cause.

Alternatively, for services for which an in-band tone or
announcement is appropriate, the Originating PINX may
connect an in-band tone or announcement to the outgoing
information channel(s) and may optionally transmit a
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PROGRESS message containing a Progress indicator
information element with CCITT progress description 8 “in-
band information or appropriate pattern now available” and
an appropriate Cause. If an indication of clearing has not
been received from Protocol Control by the time the tone or
announcement is complete or has been applied for suffi-
cient time, the Originating PINX shall instruct Protocol Con-
trol to initiate clearing.

NOTE — It is recommended that an in-band tone or
announcement be provided by the Originating PINX only if it
conveys call failure information which is not conveyable by
PSS1.

ISO/IEC 11572:1997(E)

element, and also in the optional calling party sub-
address information element, may be used for pur-
poses such as the provision of the Calling Line
Identification Presentation supplementary service to
the called user.

10.6.2 Transmission of ALERTING message

The Terminating PINX shall transmit an ALERTING mes-
sage when it is aware that the called user is being alerted.

For services which require an in-band tone or announce-
ment to be supplied to the calling user during the period of

10.5.7 |Receipt of an indication of call clearing

On recgipt of an indication of call clearing from Protocol
Control| the Originating PINX shall either indicate to the
calling yser that the call has cleared or take some other
implemrntation dependent action.

10.6 Ferminating PINX Call Control require-
ments
This clause specifies requirements for Call Control at a Ter-

minating PINX on the Incoming Side of an inter-PINX link.
These fequirements are additional to the Protocol Control
procedures specified in clauses 9, 10.1 to 10.3 and 12.

NOTE — If enbloc signalling only is used between two
adjagent PINXs, overlap receiving procedures need not be
testqd.

The follpwing requirements apply when a PINX receives a
SETUP| message, possibly followed by one ori"more
INFORMATION messages conveying additional” Called
party nimber information, and determines that the destina-
tion is d user on that PINX. The PINX therefore becomes a
Termingting PINX.

Any reference to messages received shall be interpreted
as megning a message which'has passed the validation
checks| of Protocol Controly'and which has therefore
resulted in a notification Being given to Call Control.

10.6.1 | Receipt of the SETUP message

Optional information elements in the received SETUP mes-
sage shall be used as follows.

a) Progréss indicator. If the SETUP message contains

aterting; the Termimating PNXTsTesponsibje for connecting
the appropriate tone or announcement tq the information
channel(s) in the backwards direction| If a tone or
announcement is connected, the Terminating PINX shall
include a Progress indicator information element with
CCITT progress description‘number 8 “in-band information
or appropriate pattern mow: available” in| the ALERTING
message.

10.6.3 Transmission of Progress indicptors

The Terminating PINX shall pass on, by means of the
Progress._indicator information element, pfogress informa-
tion received from the called user, either bgfore or after the
transmission of an ALERTING message.

The Terminating PINX may send a Progregs indicator infor-
mation element containing CCITT progfess description
number 2 “Destination address is non-ISON” if neither the
called terminal nor the combination of the PINX and the
called terminal has the functionality of an ISDN terminal.

A Progress indicator information element ghall be transmit-
ted in an ALERTING message or a CONNECT message if
an ALERTING message or a CONNECT message is being
sent at the time. Otherwise it shall be fransmitted in a
PROGRESS message.

10.6.4 Transmission of CONNECT megsage

When the Terminating PINX is aware that the called user
has accepted the call, it shall connect the ipformation chan-
nel(s) in both directions and send a CONNECT message.
Any in-band tone or announcement shall be disconnected.

The Terminating PINX shall include in the CONNECT mes-
sage the Connected number information element. The pre-

a Progress indicator informafion element,
mation therein may optionally be passed on to the
called user.

b) Low layer compatibility, high layer compatibility and
called party subaddress. If the SETUP message
contains one or more of these information elements,
and if the user is connected by means of an ISDN
interface at the S reference point, the information
element(s) shall be conveyed to the called user and
the user may act upon the information therein. If the
user is connected by means of a non-ISDN inter-
face, conveyance of the information to the user
depends on the user's ability to receive it.

c) Calling party number and calling party subaddress.
Information in the calling party number information

sentation indicator shall have the value “presentation
restricted” if supplementary service Calling/Connected Line
Identification Restriction has been invoked at the called
user. Otherwise the presentation indicator, if present, shall
have the value "presentation allowed".

The Terminating PINX shall include in the CONNECT mes-
sage the Connected subaddress information element if a
Connected subaddress is available.

The Terminating PINX may include in the CONNECT mes-
sage the low layer compatibility information element if low
layer compatibility information has been supplied by the
called terminal.
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10.6.5 Call clearing initiated by the Terminating PINX

The Terminating PINX may initiate clearing on the inter-
PINX link employing PSS1 signalling if it is not able to pro-
ceed with call establishment, if a failure condition occurs
after the call has been established, or if a clear request is
received from the called user. Clearing is initiated by
informing Protocol Control and supplying a Cause.

Alternatively, for services for which an in-band tone or
announcement is appropriate, the Terminating PINX may
connect an in-band tone or announcement to the incoming
information channel(s) and transmit a PROGRESS mes-

© ISO/IEC

cator information element by the Incoming Gateway
PINX shall be in accordance with clause 10.7.2.

c) Calling party number. If the other network has sup-
plied a calling party number with or without an indi-
cation that presentation is restricted or a restriction
indication only, the Incoming Gateway PINX shall
include this information in the SETUP message
within the calling party number information element.
Otherwise the calling party number information ele-
ment shall either contain the presentation indicator
value “number not available due to interworking” or
be omitted.

sage containing a Progress indicator information element
with CCITT prqgress description 8 “in-band information or
appropriate pattern now available” and an appropriate
Cause. If an infdication of clearing has not been received
from Protocol Control by the time the tone or announce-
ment is compléte or has been applied for sufficient time,
the Terminating PINX shall instruct Protocol Control to ini-
tiate clearing. The sending of the PROGRESS message is
optional in the Active state but mandatory in other states.

NOTE — |t is recommended that an in-band tone or
announcement be provided by the Terminating PINX only if it
conveys call[rejection or failure information which is not con-
veyable by

10.6.6 Receipt of an indication of call clearing

On receipt of an indication of call clearing from Protocol
Control, the Tgrminating PINX shall either indicate to the
called user that the call has cleared or take some other
implementatior] dependent action.

10.7 Incomjng Gateway PINX Call Control
requirement

This clause sgecifies requirements for Call:Control at an
incoming Gateway PINX on the Outgoing Side of an inter-
PINX link. Thefe requirements are additional to the Proto-
col Control procedures specified in.clauses 9, 10.1 to 10.3
and 12.

The following fequirements.apply when a call entering the
PISN is routed, by the Jncoming Gateway PINX, over an
inter-PINX link| employing/PSS1 signalling, an information
channel on that link‘having been selected.

Any reference|to.messages received shall be interpreted

d) Calling party subaddress. If the other network is a
public ISDN and supplies a calling party)sulbaddress
information element, the Incoming ‘Gatewpy PINX
shall pass on the information element unchanged in
the SETUP message. The Incoming Gateway PINX
may also include a calling)party subaddrgss infor-
mation element in the SETUP message |if calling
party subaddress infofmation has been supplied by
a non-ISDN.

e) Called party subaddress. If the other network is a
public ISDN.and supplies a called party subaddress
information: element, the Incoming Gateway PINX
shall pass-on the information element unchanged in
the SETUP message. The Incoming Gateway PINX
may also include a called party subaddress|informa-
tion element in the SETUP message if called party
subaddress information has been supplied by a non-
ISDN.

f) Low layer compatibility. If the other networklis a pub-
lic ISDN and supplies a low layer compatibjlity infor-
mation element, the Incoming Gateway P|NX shall
pass on the information element unchanggd in the
SETUP message. The Incoming Gatewpy PINX
may also include a low layer compatibility| informa-
tion element in the SETUP message if low layer
compatibility information has been supplled by a
non-ISDN.

g) High layer compatibility. If the other net}/‘ork is a

public ISDN and supplies a high layer compatibility
information element, the Incoming Gateway PINX
shall pass on the information element unchanged in
the SETUP message. The Incoming Gateway PINX
may also include a high layer compatibility| informa-
tion element in the SETUP message if
com

as meaning a message which has passed the validation
checks of Protocol Control and which has therefore
resulted in a notification being given to Call Control.

10.7.1 Transmission of the SETUP message

The Incoming Gateway PINX shall transmit a SETUP mes-
sage. The SETUP message shall include optional informa-
tion elements according to the following rules.

a) Sending complete. The Incoming Gateway PINX
may optionally send this information element if it can
determine that the number in the Called party num-
ber information element is complete or if this has
been indicated by the other network.

b) Progress indicator. The inclusion of a Progress indi-

24

non-'ISDN.

10.7.2
sage

Interworking indications in the SETUP Mes-

The inclusion of the Progress indicator information element
in the SETUP message shall be as specified below. If none
of the specified conditions apply, no Progress indicator
information element shall be included.

10.7.2.1
ISDN

Interworking indications received from a public

If the call has arrived from a public ISDN and a Progress
indicator information element containing one of the follow-
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ing CCITT progress descriptions has been received from
the public ISDN, that information element shall be passed
on:

— 1 “call is not end-to-end ISDN, further call progress
information may be available in-band”

— 3 “origination address is non-ISDN”

10.7.2.2 Interworking with a non-ISDN

If the call has entered the PISN from a network (public or
private) which is not ISDN, a Progress indicator information
element may be sent containing CCITT progress descnp-

ISO/IEC 11572:1997(E)

alerting may be given to the other network if the signalling
system permits.

If the ALERTING message contains a Progress indicator
information element with CCITT progress description num-
ber 8 “in-band information or appropriate pattern now avail-
able” or CCITT progress description number 1 “call is not
end-to-end ISDN, further call progress information may be
available in-band” the Incoming Gateway PINX shall con-
nect the information channel(s) in the backward direction if
it has not already done so.

10.7.6 Receipt of CONNECT message

capalfility together with progress indicator containing CCITT
progress description number 1 “call is not end to end ISDN,
furthefr call progress information may be available in-band*. It
is recbmmended that this is taken into account when providing
an indoming gateway function to a non-ISDN network support-
ing sfjeech based telephony .

10.7.3 |Agreement of the information channel
On recelipt of a SETUP ACKNOWLEDGE, CALL PRO-
CEEDING, ALERTING or CONNECT message agreeing

the channel(s) proposed in the SETUP message or sug-
gesting pne or more alternative channels which the Incom-
ing Gateway PINX finds acceptable, the Incoming Gateway
PINX may optionally connect the information channel(s):in
hrd direction, in the backward direction or .in‘both

— It is recommended that the information chan-
nel(s] are connected in both directions at\this stage, particu-
larly |for services involving the conveyance of speech
information. Leaving the information, channel(s) unconnected
until b later stage, particularly in the backward direction, may
lead o the “clipping” of speech.\However, there may be rea-
sons|for delaying connection, particularly in the forward direc-
tion, |e.g., to avoid the_onward transmission of in-band
signdlling information.from the other network.

10.7.4 |Receipt of Progress indicators

Informafion, feceived in a Progress indicator information
element ina PROGRESS message an ALERTING mes-
sage, or-a

On receipt of a CONNECT message,the |ncoming Gate-
way PINX shall connect the information-channel(s) in both
directions, if it has not already done'so, arnd shall indicate
connection to the other networklif the signalling system
permits.

If the CONNECT message contains a low layer compatibil-
ity information element; the information element shall be
conveyed unchanged to the other network if that network is
a public ISDN= Where the other network i non-ISDN, low
layer compatibility information may be conveyed to the
other netwark if the signalling system permits.

If the CONNECT message contains a Connected number
information element, conveyance of the information therein
to the other network depends on the cap
nalling system and whether the Connected number has
significance in the other network. Translatipn of a number
into the numbering plan of the other netwgrk may be per-
formed in order to yield a number which hap significance in
the other network.

If the CONNECT message contains a Copnected subad-
dress information element, the information ¢lement shall be
conveyed unchanged to the other network if that network is
a public ISDN. Where the other network is hon-ISDN, Con-
nected subaddress information may be
other network if the signalling system perm|ts.

If the received Connected number informatjon element has
the presentation indicator value “presentation restricted”,
presentation of the number to the other network is outside
the scope of this International Standard, byt will depend on
such factors as the other network’s commitment to honour
the restriction.

other network |f the sngnalhng system permlts and if rele-
vant.

On receipt of a Progress indicator information element with
CCITT progress description number 8 “in-band information
or appropriate pattern now available” or CCITT progress
description number 1 “call is not end-to-end ISDN, further
call progress information may be available in-band” the
Incoming Gateway PINX shall connect the information
channel(s) in the backward direction if it has not already
done so.

10.7.5 Receipt of ALERTING message

On receipt of an ALERTING message, an indication of

10.7.7 Call clearing initiated by the Incoming Gateway
PINX

The Incoming Gateway PINX may initiate clearing on the
inter-PINX link employing PSS1 signalling if a clear request
is received from other network or if a failure condition
occurs. Clearing is initiated by informing Protocol Control
and supplying a Cause.

Alternatively, for services for which an in-band tone or
announcement is appropriate, the Incoming Gateway PINX
may connect an in-band tone or announcement to the out-
going information channel(s) and may optionally transmit a
PROGRESS message containing a Progress indicator
information element with CCITT progress description num-
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ber 8 “in-band information or appropriate pattern now avail-
able” and an appropriate Cause. In cases where the other
network indicates that it is providing an in-band tone or
announcement in preparation for clearing, the Incoming
Gateway PINX may transmit a PROGRESS message con-
taining a Progress indicator information element with
CCITT progress description number 8 “in-band information
or appropriate pattern now available”.

In all the above cases:

— if an indication of clearing has not been received
from Protocol Control by the time the tone or
announcement-i ombplete _or has been
sufficierjt time, the Incoming Gateway PINX shall
instruct |Protocol Control to initiate clearing.

— the sengling of the PROGRESS message is optional
in the Active state, but mandatory in other call
states.

NOTE — |[It is recommended that an in-band tone or
announcemeént be provided by the Incoming Gateway PINX
only if it corjveys call failure information which is not convey-
able by PSH[1.

10.7.8 Receipt of an indication of call clearing

On receipt of [an indication of call clearing from Protocol
Control, the Ingoming Gateway PINX shall either indicate to
the other network that the call has cleared or take some
other implemeptation dependent action.

10.8 Outgqging Gateway PINX Call Control
requirements

This clause specifies requirements for Call Control at an
Outgoing Gatgway PINX on the Incoming Side of aninter-
PINX link. Thgse requirements are additional to the Proto-
col Control prgcedures specified in clauses 9,(10.1 to 10.3
and 12.

The following fequirements apply when.a'PINX receives a
SETUP mesgage, possibly followed by one or more
INFORMATION messages conveying additional Called
party number information, and:determines that the call is to
be routed diregtly (not via@any-further PINX) to another net-
work. The PINX therefore\becomes an Outgoing Gateway
PINX.

Any reference todmessages received shall be interpreted
as meaning a-message whi as—passed-thevatidatio
checks of Protocol Control and which has therefore
resulted in a notification being given to Call Control.

10.8.1 Receipt of the SETUP message

Information elements in the received SETUP message
shall be used as follows.

a) Progress indicator. If the SETUP message contains
a Progress indicator information element, the infor-
mation therein shall be passed on to the other net-
work if the signalling system permits and if relevant.

b) Low layer compatibility, high layer compatibility,
called party subaddress and calling party subad-
dress. If the SETUP message contains one or more
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of these information elements, the information ele-
ment(s) shall be conveyed unchanged to the other
network if that network is a public ISDN. Where the
other network is non-ISDN, information from these
elements may be conveyed to the other network if
the signalling system permits. However, the calling
party subaddress information element shall not be
sent to the network if the presentation indicator in
the received calling party number information ele-
ment has the value “presentation restricted”.

c) Calling party number. If the SETUP message con-
tains a calling party number information element,
conveya he—information e-the other

network depends on the capability of the |signalling

system and whether the calling party-humber has

significance in the other network!"Translgtion of a

number into the numbering plan of the othgr network

may be performed in order to.yield a numper which
has significance in the othernetwork. If th] received

calling party numberinformation element has the
presentation  indicater  value  "prgsentation
restricted”, presentation of the number to|the other
network is outside the scope of this International
Standard, but_will depend on such factofs as the
other network's commitment to honour the restric-
tion.

10.8.2 Cc;nnection of the information channel

TheOutgoing Gateway PINX may optionally copnect the
information channel(s) in the forward direction, inthe back-
ward direction or in both directions as soon as the chan-
nel(s) to the other network have been agreed.

NOTE — It is recommended that the information chan-
nel(s) are connected in both directions at this stage, particu-
larly for services involving the conveyance ¢f speech
information. Leaving the information channel(s) uriconnected
until a later stage, particularly in the backward dirdction, may
lead to the “clipping” of speech or the loss of in-band tones or
announcements. However, there may be reasons fpr delaying
connection, particularly in the forward direction, je.g., while
transmitting in-band signalling information.

10.8.3 Transmission of interworking indications

The Outgoing Gateway PINX shall transmit Progress indi-
cator information elements as specified below. Al Progress
indicator information element shall be transmitted in a
PROGR message. an A BRTIN message or a CON-
NECT message as soon as the information becomes avail-
able, subject to a SETUP ACKNOWLEDGE or CALL
PROCEEDING message having already been sent. A
PROGRESS message shall be used unless an ALERTING
or CONNECT message is to be sent at the time. All appro-
priate interworking indications shall be transmitted by the
Outgoing Gateway PINX.

10.8.3.1
ISDN

Interworking indications received from a public

If the call has entered a public ISDN and a Progress indica-
tor information element containing one of the following
CCITT progress descriptions has been received from the
public ISDN, that information element shall be passed on:
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— 1 “call is not end-to-end ISDN, further call progress
information may be available in-band”

— 2 “destination address is non-ISDN”
— 4 “call has returned to the ISDN”

— 8 “in-band information or appropriate pattern now
available”

In the case of progress description number 1 “call is not
end to end ISDN, further information may be available in
band” and number 8 “in band information or appropriate
pattern now available”, the Outgoing Gateway PINX shall
connect the information channel in the backward direction if

ISO/IEC 11572:1997(E)

If the other network has supplied a Connected number with
or without an indication that presentation is restricted or a
restriction indication only, the Outgoing Gateway PINX
shall include this information in the CONNECT message
within the Connected number information element. Other-
wise the Connected number information element shall
either contain the presentation indicator value “number not
available due to interworking” or be omitted.

If the other network is a public ISDN and supplies a Con-
nected subaddress information element, the Outgoing
Gateway PINX shall pass the information element on

it has not already done so.

10.8.3.2

interworking with a non-ISDN

If the call is to enter a network (public or private) which is
not ISDN, a progress indicator information element may be
sent containing CCITT progress description number 1 “call
is not end-to-end ISDN, further call progress information
may be jvailable in-band”. If this Progress indicator infor-
mation glement is sent, the Outgoing Gateway PINX shall
connect the information channel in the backward direction if
already done so.

ransmission of ALERTING message

oing Gateway PINX shall transmit an ALERTING
when it receives an indication from the other net-
the called user is being alerted. Some other net-
y be unable to indicate alerting.

ither by the Outgoing Gateway PINX or by the other
network] the Outgoing Gateway PINX shall include a
Progres$ indicator information element with CCITT
progres{ description 8 in-band information or appropriate
pattern now available? in‘the ALERTING message.

10.8.5 [Transmission of CONNECT message

When the Qutgoing Gateway PINX receives an answer sig-
nal frol i connect the information

Gateway PINX may also include a Connedted subaddress
information element in the CONNECT\mpssage if Con-
nected subaddress information has-been| supplied by a
non-ISDN.

unchanged in the CONNECT message. The Outgoing

If the other network is a public ISDN and| supplies a low
layer compatibility information element, the|Outgoing Gate-
way PINX may pass the information elemerjt on unchanged
in the CONNECT message. The Outgoing| Gateway PINX
may also include~a low layer compatibility jnformation ele-
ment in the CONNECT message if low layer compatibility
information has been supplied by a non-ISIDN.

10.8.6./ Call clearing initiated by the Outgoing Gateway
PINX

The Outgoing Gateway PINX may initiate |clearing on the
inter-PINX link employing PSS1 signalling if it is not able to
proceed with call establishment, if a failure ¢ondition occurs
after the call has been established, or if a}lear request is
received from the other network. Clearing is initiated by
informing Protocol Control and supplying a [Cause.

Alternatively, for services for which an ih-band tone or
announcement is appropriate, the Outgoing Gateway PINX
may connect an in-band tone or announcement to the
incoming information channel(s) and transmit a
PROGRESS message containing a Prdgress indicator
information element with CCITT progress description 8 “in-
band information or appropriate pattern now available” and
an appropriate Cause. A PROGRESS message containing
a Progress indicator information element with CCITT
progress description number 8 “in-band| information or
appropriate pattern now available” may also be sent in
cases where the other network indicates that it is providing
an in-band tone or announcement in prepgration for clear-

channel(s) in both directions, if it has not already done so,
and send a CONNECT message.

If the other network is not always able to supply an indica-
tion of call acceptance, the Outgoing Gateway PINX shall
connect the information channel(s) in both directions and
send a CONNECT message when a suitable time interval
has elapsed following the sending of call information to the
other network. The time interval chosen should take
account of the shortest likely time to indicate the call accep-
tance. If, subsequent to sending a CONNECT message, an
indication of call acceptance is received from the other net-
work, the Outgoing Gateway PINX shall not send a second
CONNECT message.

ing-

In all of the above cases:

— If an indication of clearing has not been received
from Protocol Control by the time the tone or
announcement is complete or has been applied for
sufficient time, the Outgoing Gateway PINX shall
instruct Protocol Control to initiate clearing.

— The sending of the PROGRESS message is
optional in the Active state but mandatory in other
states.

" NOTE — It is recommended that an in-band tone or

announcement be provided by the Outgoing Gateway PINX
only if it conveys call rejection or failure information which is
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not conveyable by PSS1.
10.8.7 Receipt of an indication of call clearing

On receipt of an indication of call clearing from Protocol
Control, the Outgoing Gateway PINX shall either indicate to
the other network that the call has cleared or take some
other implementation dependent action.

11 Procedures for layer management

11.1 Restart procedures

© ISO/IEC

channels identified in the RESTART message by the origi-
nator of the message. When the limit for the number of
restarts is reached, the originator shall make no further
restart attempts. An indication shall be provided to the
appropriate maintenance entity. The channels identified
shall be considered to be in an out-of-service condition until
maintenance action has been taken.

The RESTART and RESTART ACKNOWLEDGE mes-
sages shall contain the Global call reference value with
which the Restart Request state is associated.

11.1.2 Receipt of RESTART

The restart progedure may be used to return a single chan-
nel, or all channels associated with the signalling channel,
to the idle condjition and calls associated with these chan-
nels to the Nullstate. The procedure may be invoked when
the adjacent PINX does not respond to Call control mes-
sages, a failurel has occurred or a maintenance action has
taken place or fpr some other (unspecified) reason (e.g. fol-
lowing a SCM|failure; or following the second expiry of
timer T308 dug to the absence of response to a clearing
message).

11.1.1 Sending RESTART

A RESTART mpssage may be sent by either side in order
to return an indicated channel, multiple indicated channels
or all channels hssociated with the signalling channel to the
idle state. The [Restart indicator information element shall
be present in the RESTART message to indicate whether
one or more indicated channels or all channels are to be
restarted. If the Restart indicator is coded as “indicated
channel”, then|the Channel identification information ele-
ment shall be present to indicate which channel(s) are:to
be returned to the idle condition. In the case where:multiple
channels (but not all channels associsted with the signal-
ling channel) afe to be restarted, the Channel.identification
information element shall be present to indicate the chan-
nels to be restarted. If the Restart indicator-information ele-
ment is coded “all channels’,~then the Channel
identification information element-shall not be included.

Upon transmitling the RESTART message the sending
entity shall enter the Restart Request state, start timer
T316, and wajt for a ‘RESTART ACKNOWLEDGE mes-
sage. No further RESTART messages shall be sent until a
RESTART ACKNOWLEDGE message is received or timer
T316 expires.

Upon receiving a RESTART message the recCipient shall

enter the Restart state associated with the Global gall refer-

ence. It shall then initiate the appropriate internal gctions to

return the specified channels to the idle condition|and call

reference(s) associated with thosé channels to [the Null

state. Upon completion of internal* clearing a RfSTART
I

ACKNOWLEDGE message shall be transmitted tofthe orig-
inator, and the transmittingéentity shall enter the Null state.

Even if all Call references are in the Null state and(all chan-
nels are in the idle condition, the receiving enfity shall
transmit a RESTART ACKNOWLEDGE message to the
originator ondeceiving a RESTART message.

If the Reéstart indicator information element is doded as
“indicated channel” and the Channel identification|informa-
tionelement is not included, the procedures of 9.2|6.1 shall
apply.

11.1.3 Restart collision

Restart collision occurs at Inter-PINX link when bpth sides
of the inter-PINX link simultaneously transmit a RESTART
message. The Call reference flag of the Global gall refer-
ence applies to the restart procedures. In the cdse when
both sides on an inter-PINX link initiate simyltaneous
restart requests, they shall be handled indepengently. in
the case when the same channel(s) are specified, they
shall not be considered for re-use until all the| relevant
restart procedures are completed.

12 Protocol timers

The protocol timers are defined in table 4. All timgr values
given in this table have a tolerance of 10%.

Receipt of a RESTART ACKNOWLEDGE message shall
stop timer T316, free the channels and Call reference vali-
ues (associated with the channels identified by the
RESTART message) for reuse, and cause the receiving
entity to enter the Null state.

if a RESTART ACKNOWLEDGE message is not received
prior to expiry of timer T316 one or more subsequent
RESTART messages may be sent unti a RESTART
ACKNOWLEDGE message is returned - the limit of the
number of times RESTART may be sent is implementation
dependent.

Meanwhile, no calls shall be placed or accepted on the
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Legend to Table 4, columns 7 and 8:
— M The timer is mandatory
— O The timer is optional

— M(l) The timer is mandatory if the associated pro-
cedures are implemented.
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Table 4 — Protocol timer definitions (Sheet 1 of 2)

Timer Timer Cause For Norpmlly Action To Be Incoming | Outgoing
Number Value Call State Start terminated Taken When side side
(note 1, note 2) | Timer Expires
T301 note 3 Call ALERTING received On CONNECT Clear Call as (0]
Delivered received specified in
clause 10.1.5
T302 Minimum Overlap Sending of SETUP | On the sending of Clear call if M
14 s, Receiving ACKNOWLEDGE CALL information is
Maximum Restarted on PROCEEDING, definitely
16s receipt of ALERTING or incomplete (as
INFORMATION CONNECT specified in
message clause 10 14:2)
else send CALL
PROCEEDING
T303 Minimum | Call Initiated | On Sending SETUP | On receipt of CALL Retransmit M
4s, PROCEEDING, SETUP and
Maximum CONNECT, restart T303
6s ALERTING, SETUP | or clear the call
ACK. or RELEASE as specified in
COMPLETE clause 10.1.1
Second Minimum | Call Initiated | On retransmissionof | On receipt of CALL Clear Call as (0]
T303 4s, SETUP PROCEEDING, specified in
Maximum CONNECT, clause 10.1.1
6s ALERTING, SETUP
ACK. or RELEASE
COMPLETE
T304 Minimum Overlap Receipt of SETUP Receiving CALL Clear the call M
20s Sending ACK. PROCEEDING, using procedures
Retransmission of ALERTING or specified in
INFORMATION CONNECT clause 10.1.3
restarts T304
T305 Minimum | Disconnect On Sending Receipt of Send RELEASE, M M
4s, Request DISCONNECT RELEASE or start T308
Maximum DISCONNECT
30s
T308 Minimum Release On Sending On Receiving Retransmit M M
4s, Request RELEASE RELEASE or RELEASE, restart
Maximum RELEASE COM. T308
6s
Secoryd Minimum Release | On retransmission of On receiving Release Call M M
T304 4s, Request RELEASE RELEASE or Reference; place
Maximum RELEASE info-channel in
6s COMPLETE maintenance
condition.
(optionally initiate
RESTART
procedures)
T30 905 —Any State—-SEM-diseenneetion- On-SCM-+e Clearconnaction, M M
note 4 Calls in Stable establishment release call
states are not lost reference and
info channel
T310 note 5 Outgoing | On receipt of CALL On Receipt of Clear the call as M
Call PROCEEDING ALERTING, specified in (Optional
Proceeding CONNECT, clause 10.1.4.3 fora
PROGRESS (#1, #2 Transit
or #8), PINX)
DISCONNECT or
RELEASE
T313 Minimum Connect On sending On receipt of Clear call as (o]
4s, Request CONNECT CONNECT specified in 10.1.6
Maximum ACKNOWLEDGE
6s
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Table 4 — Protocol timer definitions (Sheet 2 of 2)
. ) Normally Action To Be .
NE::;; "I'Imlier Call State cagf::m terminated Taken When Incsc:dm;ng Ou;ig:;ng
alue (note 1, note 2) | Timer Expires
T316 120 s Restart On sending of On Receipt of Retransmit M M
request RESTART RESTART RESTART, restart
ACKNOWLEDGE T316
Final T316 120 s Restart On Final On Receipt of Notify M M
note 6 request retransmission of RESTART maintenance:
RESTART ACKNOWLEDGE ‘Channel/inter-
PINX link out of
service’
T322 Minimum | Any call state | STATUS ENQUIRY STATUS, - STATUS M () M)
4s, except null. sent DISCONNECT, ENQUIRY may
Maximum RELEASE or be transmitted
6s RELEASE several times -
COMPLETE implementation
received dependant.
NOTES
1: All protogol Timers, except T316, if running, should be terminated on entering the null state,
2: Timers T|301, T302, T303, T304, T310 and T313 are all stopped (if running) on receipt or/transmission of any clearing nes-
sage.
3: The optipnal timer T301 is implementation dependent and is not specified as part of this'International Standard
4: Additiongl (implementation specific) values for this timer may be supported.
5: The valde of this timer is implementation dependent and shall be equal to, or greater than, 30 seconds. In the case of opera-

30

tion of c¢rtain call handling supplementary services in a PISN, the receipt of an'ALERTING or CONNECT message may

be

delayed significantly beyond that expected for a normal call. In order to ensure that unnecessary failure of these serviceg can

be avoi
6: The nu

d, it is recommended that T310 be given a value of at least 110 seconds.

ber of times T316 is restarted is an implementation option®
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13 Functional definition of messages

This clause provides an overview of the structure of mes-
sages used in this standard and defines the function and
information contents (i. e. semantics) of each message.

Whenever a message is sent, according to the procedures
of clauses 9, 10 and 11, it shall contain the mandatory infor-
mation elements, and optionally any combination of the
optional information elements, specified in this clause for
that message.

Each definition includes:
a) rief description of the message direction and use.

b) table listing the information elements of codeset 0
in the order of their appearance in the message
(4ame relative order for all message types).

ridications for each information element in the table,
specifying:

the clause of this standard describing the infor-
mation element;

whether inclusion is mandatory (“M”) or optional
(O™

the length (or length range) of the information ele-
ment, where “*” denotes an undefined maximum
length which may be network or service depen-
dent. Note that certain optional information ele-
ments may be present in the message, but empty
(length = 2 octets), but this case is not considered
in the tables.

d) Fprther explanatory notes, as necessary.

(2]
~
° ° -

Other messages and information elements .may be
required| for the support of supplementary services and
additional network features; these will be defined in other
standards.

Unless ¢therwise qualified by an individual note, informa-
tion elements marked as optional.in the definition of a mes-
sage shpuld be included whenever the sender is able to
provide the information (i€: the information is available at
the sending side of a link), if it has not been sent before.

13.1 Messages-for general procedures

13.1.1 |STATUS

TUS ENQUIRY message or at any time durlng a call to
report certain error conditions.

Table 5 — STATUS message content

Message Type: STATUS
Direction: both

Information Element Ref. Type |Length
Protocol discriminator 14.2 M 1
Call reference 143 | M (note 1) 3
Message type 14.4 M 1
Cause 14.5 M 4-32
Call state 14.5 M 3

ISO/IEC 11572:1997(E)

NOTES

1: This message may be sent with the global call refer-
ence.

13.1.2 STATUS ENQUIRY

This message may be sent by either side at any time to
solicit a STATUS message from the peer signalling entity.

Table 6 — STATUS ENUIRY message content

Direction: both

Information Element Ref. Type |Length
Protocol discriminator 142 M 1
Call reference 14.3 M 3
Message type 14.4 M 1

13.2 Messages for Circuit Mode Call Control
13.2.1 ALERTING

This message is sent by the incoming Sldj to the outgoing
sideto indicate that called user alerting hag been initiated.

Table 7 — ALERTING message dontent
Message Type: ALERTING
Direction: incoming to outgoing

Information Element Ref. Type |Length
Protocol discriminator 14.2 M 1
Call reference 143 M 3
Message type 14.4 M 1
Channel identification 145 | O (note 1) 4
Progress indicator 14.5 o 4

NOTES

1: Mandatory if ALERTING is the first response to a
SETUP message.

13.22 CALL PROCEEDING

to indicate that
the requested call establishment has been initiated and no

more call establishment information will be accepted.

Table 8 — CALL PROCEEDING message content
Message Type: CALL PROCEEDING
Direction: incoming to outgoing

Information Element Ref. Type | Length
Protocol discriminator 14.2 M
Call reference 143 M 3
Message type 14.4 M 1
Channel identification 145 | O (note 1) 4-*

31


https://iecnorm.com/api/?name=6104cd4fd9a18b7fee1572bbbd4edbdb

ISO/IEC 11572:1997(E)

NOTES

1: Mandatory if CALL PROCEEDING is the first response
to a SETUP message.

13.2.3 CONNECT

This message is sent by the incoming side to the outgoing
side to indicate call acceptance by the called user.

Table 9 — CONNECT message content

© ISO/IEC

Table 11 — DISCONNECT message content
Message Type: DISCONNECT
Direction: both

Information Element Ref. Type |Length
Protocol discriminator 142 M 1
Call reference 143 M 3
Message type 14.4 M 1
Cause 145 M 4-32

13.2.6 INFORMATION

Message Typef CONNECT
Direction: incoming to outgoing
Informatior Element Ref. Type |Length

Protocol discrim{nator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M
Channel identifi(fation 145 | O (note 1) 4-*
Progress indicator 145 o 4
Connected numper 145 o 4-*
Connected suba'ddress 145 (0] 4-23
Low layer comphtibility 145 0 4-16

NOTES

1: Mandatorly if CONNECT is the first response to a
SETUP njessage.

13.2.4 CONNECT ACKNOWLEDGE

This message fis sent by the outgoing side to acknowledge
the receipt of d CONNECT message.

Table 10 — CONNECT ACKNOWLEDGE
message content

Message Type: CONNECT ACKNOWLEDGE
Direction: outE

oing to incoming

Informaticln Element Ref. Type |[Length
Protocol discrirhinator 14.2 M 1
Call reference 143 M 3
Message type 144 M 1

This message is sent by the outgoing side to(provide addi-
tional information during call establishment-(in th¢ case of
overlap sending).

Table 12 — INFORMATION message content
Message Type:INFORMATION
Direction: outgoing to inceming

Information Element Ref. Type |[Length
Protocol discriminator 14.2 M 1
Call reference 143 M 3
Message.type 144 M 1
Sending complete 145 | O (note 1) 1
Called’party number 145 | O (note 1) 4-*

NOTES

1: Either “sending complete” or “called party number” or
both should normally be present.

13.2.7 PROGRESS

progress of a call in the event of interworking or|by either
side in the connection with the provision of optional in-band
information/patterns.

This message is sent by the incoming side to inticate the

Table 13 — PROGRESS message content
Message Type: PROGRESS
Direction: both

13.2.5 DISCONNECT

This message is sent by either side as an invitation to ter-
minate the connection.
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Information Element Ref. Type |Length
Protocol discriminator 14.2 M
Call reference 14.3 M 3
Message type 14.4 M
Cause 145 | O(note1) | 4-32
Progress indicator 145 M
NOTES

1: Included if a call failure has to be reported and inband
tones/announcements are provided.
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13.2.8 RELEASE

This message is used to indicate that the equipment send-
ing the message has disconnected the channel (if any) and
intends to release the channel and the call reference, and
that the receiving equipment should release the channel
and prepare to release the call reference after sending
RELEASE COMPLETE.

Table 14 — RELEASE message content
Message Type: RELEASE
Direction: both

ISO/IEC 11572:1997(E)

Table 16 — SETUP message content
Message Type: SETUP
Direction: outgoing to incoming

Inforination Element Ref. Typ: Length
Protocol discriminator 142 M 1
Call referpnce 143 M 3
Message|type 14.4 M 1
Cause 145 | O(note1) | 4-32

NOTES

1: Mandatory in the first call clearing message.

13.29 RELEASE COMPLETE

This megsage is used to indicate that the equipment send-
ing the njessage has released the channel (if any) and call
reference, the channel is available for re-use, and the
receiving equipment shall release the call reference.

Table 15 — RELEASE COMPLETE message content

Message Type: RELEASE COMPLETE
Direction: both

Information Element Ref. Type |Length
Protocol [discriminator 14.2 M 1
Call refefence 14.3 M 3
Messagg type 14:4 M 1
Cause 145 |O(note1) | 4-32

NOTHS

1: Mandatory in.the first call clearing message.

Information Element Ref. Type |Length
Protocol discriminator 14.2 M 1
Call reference 143 M 3
Message type 144 M 1
Sending complete 14.5 o 1
Bearer capability 145 M 4-11
Chammetidentification 45 M 4-*
Progress indicator 14.5 (0] 4
Calling party number 14.5 (0] 4->
Calling party subaddress 14.5 (0] 4-23
Called party number 145 M 4-*
Called party subaddress 145 D 4-23
Low layer compatibility 145 D 4-16
High layer compatibility 145 D 4-5

13.2.11 SETUP ACKNOWLEDGE

This message is sent by the incoming side|to indicate that
call €stablishment has been initiated, but additional infor-
mation may be required.

Table 17 — SETUP ACKNOWLEDGE megsage content
Message Type: SETUP ACKNOWLEDGE
Direction: incoming to outgoing

. Information Element Ref. Type |Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 144 M 1
Channel identification 145 M 4-*

13.3 Messages for layer management
13.3.1 RESTART

This message is used to request the recipient to restart (i.e.
return to idle condition) the indicated channel(s).

Table 18 — RESTART message content

13.2.10 "SETUP

This message is sent by the outgoing side to the incoming
side to initiate call establishment.

Message Type: RESTART
Direction: both

Information Element Ref. Type |Length
Protocol discriminator 142 M 1
Call reference 143 | M (note 1) 3
Message type 144 M 1
Channel identification 145 | O (note 2) 4-*
Restart indicator 145 M 3

NOTES

1: This message is sent with the global call reference.
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2: Included when the Restart indicator information ele-
ment indicates that a particular channel is to be
restarted.

13.3.2 RESTART ACKNOWLEDGE

This message is used to acknowledge the receipt of a
RESTART message and to indicate that the requested
restart is complete.both

Table 19 — RESTART ACKNOWLEDGE message con-
tent

© ISO/IEC

8 7 6 5 4 3 2 1

Protocol discriminator octet 1

Length of call reference

0 0 0 0 value octet 2

Call reference value octet 3
0 Message type etc.

Other information elements as required

Figure 4 — General message organisation example

A particular message may contain more information than a
particular (PISN) equipment needs or can understand. All

equipment shall be able to ignore any extra information that

Message Typ¢: RESTART ACKNOWLEDGE
Direction: bot

Informatiqn Element Ref. | Type |Length
Protocol discrinjinator 14.2 M
Call reference 143 | M(note 1) 3
Message type 144 M
Channel identification 145 | O (note 2) 4-*
Restart indicatgr 145 M 3
NOTES

1: This message is sent with the global call reference.

2: Includedszn the Restart indicator information ele-
ment indicates that a particular channel ihas been
restarted

14 General message format and coding of

information elements

The figures and text in this section describe message con-
tents. Within gach octet, the bit designated “bit 1” is trans-
mitted first, followed by bit 2, 3, 4 etc. Similarly, the octet
shown at the tpp of each figure is sent first(

Whenever a njessage is sent, according to the procedures
of clauses 9, [I0 and 11, it shall be"coded as specified in
this clause.

is present in a message, but is not required fot the proper
operation of that equipment.

Unless specified otherwise, a particular. information ele-
ment shall be present only once in a’givén mess%e.

The term “default” implies that/the value definedq shall be
used in the absence of any assignment or neg¢tiation of
alternative values.

When a field, such-as-the call reference value| extends
over more than one octet, the order of bit valueg progres-
sively decreases-as the octet number increases. [The least
significant bit of the field is represented by the lowest num-
bered bit.6f the highest numbered octet of the fielfd.

14.2. Protocol discriminator

The purpose of the protocol discriminator is to distinguish
messages of this specification from any protgcol units
which also use services of the SCM, but are codgd accord-
ing to other standards. The protocol discriminator fs the first
part of every message.

The protocol discriminator is coded according to table 20.

8 7 6 5 4 3 2 1

| Protocol discriminator

octet 1

‘Figure 5 — Protocol discriminator

Table 20 — Protocol discriminator

ToT,
b) Call Reference,

c) Message type,

d) other information elements, as required.

Information elements a), b) and c) are common to all mes-
sages and shall always be present, while elements d) are
specific to each message type.
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8 765 43 21
0 000 1 0 O O CCITTQ.931(1.451) user-net-

work call control message
(note 1)

All other values are reserved

NOTES

1: For the purposes of this International Standard, this
protocol discriminator should be understood to mean
"PISN inter-exchange signalling messages®.
14.3 Call reference

The purpose of the call reference is to identify the call at
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the local inter-PINX link to which the particular message
applies. The call reference does not have end-to-end sig-
nificance across PISNs.

The call reference is the second part of every message.
The call reference is coded as shown in figure 6.

8 7 6 5 4 3 2 1

ISO/IEC 11572:1997(E)

Global call reference

The numerical value of the “global call reference” is zero. It
is coded as shown in figure 7. The equipment receiving a
message containing the global call reference should inter-
pret the message as pertaining to all call references asso-
ciated with the SCM connection.

The codjng of the CR-Flag (octet 2 bit 8) shall be as fol-
lows:

CR-Flagl 0 message is sent from the side that originated

the CR (i.e. from the outgoing side)

1 message is sent to the side that originated
the CR (i.e.from the incoming side)

Length ¢of call reference value (octet 1)

The call|reference value as defined for PSS1 shall always
be two gctets long; other length values are reserved. The
receipt df a call reference value of one octet may not cause
a protodol error. The actions taken by the receiver .are
based of the numerical value of the call reference and are
indepenglent of the length of the call reference information
element

The call|reference information (octet 2 etc.) comprises two
call reference value and the call reference flag.

value*may be reassigned to a later call. Two
identical call reference values on the same signalling chan-
nel SCMHegieaHink-eonnection-may-be—-used-when—each

0 o o o | Lengthofcallreference | ..o 8 7 6 5 4 3 2 1
value (in octets) 0 0 0 ) 0 0 1 0 octet 1
g‘lgé Call reference value octet 2 0N 0 0 0 0 0 0 0 | octet2
Call reference value (cont.) octet 3 0 0 0 0 0 0 9 L 0 octet 3
Figure 6 — Call Reference Figure 7 — Global call reference
Dummy call reference
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