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Foreword

997(E)

ISO (the International Organization for Standardization) and’ IEC (the
International Electrotechnical Commission) form the specialized |system
for worldwide standardization. National bodies that are' mémberg of 1ISO
or IEC participate in the development of International~Standards through
technical committees established by the respective organization|to deal

with particular fields of technical activity. [ISO and IEC t
committees collaborate in fields of mutual<interest. Other inter
organizations, governmental and non-governmental, in liaison W
and IEC, also take part in the work.

In the field of information technology, ISO and IEC have estab

chnical
hational
ith ISO

ished a

joint technical committee, ISOAEC JTC 1. Draft International Standards

adopted by the joint technical)cemmittee are circulated to nationa
for voting. Publication as -an International Standard requires app
at least 75 % of the natignal bodies casting a vote.

bodies
oval by

International Standard ISO/IEC 11572 was prepared by Joint Technical

Committee ISOAEC JTC 1, Information technology, Subcommitte]
Telecommunications and information exchange between systems

This .second edition cancels and replaces the first
(ISO/EC 11572:1994), which has been technically revised.

Annex A forms an integral part of this International Standard. An
to G are for information only.

e SC 6,

edition

hexes B
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Introduction

Private Signalling System Number 1 (PSS1) is a set of standards produced by
ISO for the purpose of defining the signalling procedures and protocol for the
interconnection of Private Integrated Services Network Exchanges (PINXs) to
form Priviate Integrated Services Networks (PISNs).

PSS1 is [ndependent of the scenario used to interconnect the PINXs.
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 of teleservices.

This Inteflational Standard is part of PSS1 and defines the signalling procedures

dard complement, and are compatible with, the corresponding services for public

The ciri{it mode basic services for (PISNs) specified in this International Stan<
ISDNs a$ specified by ITU-T.
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Information technology — Telecommunications and
information exchange between systems — Private

In

ervices Network — Circuit mode bearer

services — Inter-exchange signalling procedures and

1 |Scope

Thig International Standard defines the signalling proce-
dures and protocol for the purpose of circuit-switched Call
Control at the Q-reference point between Private Inte-
graled Network Exchanges (PINXs) connected together
within a Private Integrated Services Network (PISN). This
stafdard is part of PSS1, being defined by ISO for PISNs:

Thi$ International Standard is based upon that described in
ITU-T Recommendation Q.931, including the provisions for
symmetrical operation described in annex D of.that recom-
mehdation.

NOTE — The signalling procedures and protocol defined in

this International Standard satisfies the requirements identified
in ISO/IEC11574 and ISO/IEC 11584.

2 | Field of Application

This International Sfandard is applicable to PINXs which
intgrconnect to form-a PISN.

The protocol at/the Q-reference point applies to intercon-
negtion scenarios which satisfy the performance require-
ments-for Inter-PINX connections.

ISO/IEC 8886:1992"), Information technology { Telecom-
municationsand information exchange between| systems -
Data link service definition for Open Systems Inferconnec-
tion.

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

ISO/IEC 11579-1:1994, Information technology {1 Telecom-
munications and information exchange betweer| systems -
Private integrated services network - Reference| configura-
tion for PISN Exchanges (PINX).

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

CCITT Rec. 1.112 (1993), Vocabulary of terms fgr ISDNs .

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

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

ITU-T Rec. Q.931 (1994), Digital Subscriber| Signalling
System No. 1 (DSS1) - ISDN user-network interface layer 3
specification for basic call control.

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.

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 PS

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

tory aspects and does not indicate any aspects of ownership.
4.2 Priyate Integrated Network Exchange (PINX)

A PISN npdal entity which provides automatic connection
handling ltlmctions used for the provision of telecommuni-
cation seivices based on the definitions of the public ISDN
services.

A PISN nodal entity consists of one or more nodes.
4.3 Side, Incoming Side and Outgoing Side

The term|Side is used to describe either of the two PINXs
at each end of an Inter-PINX link, and in particular to
describe {he PSS1 Protocol entity within a PINX.

In the corjtext of a call, the Outgoing Side is the Side which
routes th¢ call over the Inter-PINX link and the Incoming
Side is the Side which receives the call.

See figure 1.
4.4 Outgoing Call and Incoming Call

From the| point of view of the Outgoing Side a call is an
Outgoing|Call.

From the| point of view of the Incoming Side a call is an
Incoming|Call.

4.5 Originating PINX;-Terminating PINX and
Transit PINX

Within the context-of a call, the PINX to which the calling
user is atfached is known as the Originating PINX .

Within the context of a call, the o which the calle
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.

Outgoing Gateway PINX

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

A Gateway PINX which routes an incoming call from a
route employing anothersignalling system on to an Ipter-
PINX link employing)PSS1 signalling is known ag an
Incoming Gateway PINX.

A Gateway, PINX which routes an incoming call from an
Inter-PINX.link employing PSS1 signalling on to a rpute
employing another signalling system is known as an Put-
going.Gateway PINX.

See figure 1.
4.7 Preceding PINX and Subsequent PINX

Within the context of a call, from the point of view of a RINX
acting as the Incoming Side of an Inter-PINX link, the RINX
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 of a PINX
acting as the Outgoing Side of an Inter-PINX link, the RINX
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 control of| that
signalling channel, as seen by each PINX.

ous
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)

The infrastrcuture that transports messages between Pro-
tocol Control entities in two interconnected PINXs.

4.11 Unrecognised message

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-

natipnal—Standard —specifyinggeneric _pracedures for

ISO/IEC 11572:1997(E)

PSS1  Private Integrated Signalling System Number 1
SCM  Signalling Carriage Mechanism
TE Terminal Equipment

6 General principles

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-

supplementary services).

NOTE — The handling of national/private messages is out-
$ide the scope of this standard (see annex D).

4.12 Unexpected message

Within the context of a particular Protocol Control state, an
unekpected message is a message which is recognised,
but for which no procedures are defined in clauses 9.3 and
10 ¢f this International Standard (or in any other Interna-
tionpl Standard relating to PSS1 Protocol to which the
PINIX claims conformance) for receipt in that Protocol Con-
trol state.

4.13 Unrecognised information element

An |unrecognised information element is defined as an
infomation element received in a particular message
which is not specified as part of that message in clause 13
of this International Standard or in any other International
Stapdard relating to PSS1 Protocol to which the RINX
claiims conformance (e.g., a International Standard specify-
ing generic procedures for supplementary services).

NOTE — The handling of national/private\information ele-
ments is outside the scope of this standard'\(see annex D).

4.18 Information elements with:invalid contents

An jnformation element with_invalid contents is defined as
an finformation element which is recognised, but whose
contents cannot be intérpreted as valid using the rules
specified in clause 14-of this International Standard, or con-
tains field values which are marked as “reserved” in clause
14 of this International Standard.

OTE == The receipt of reserved codepoints in octets 5, 6,
nd,7 of'a Bearer Capability information element, shall not be
reated as having invalid contents (see clause 14.5.5)

nalling procedures are defined in terms Of Jnessages
exchanged over a Signalling Carriage Mechanism (SCM)
connection within the signalling channel 6f'the |nter-PINX
link. The result of successful Basic Call establishment is a
connection for the purpose of uset informatiop transfer.
This connection uses a user information chanpel of the
Inter-PINX link.

Throughout this International Standard, the term|user infor-
mation channel is used'to indicate any channel jother than
the signalling channel.

Conceptually, anInter-PINX link is attached to ja PINX at
the Q-reference point, and comprises a signalhrlg channel
and one<orymore user information channels. In practice,
these channels are provided by bearer services ¢f an inter-
vening-network (ISDN or non-ISDN).

6:1 Protocol model

Figure 2 shows the relationship, within the Control Plane,
between the signalling procedures and protocolf at Q, and
the adjacent layers.

The Protocol Control entity provides services to Call Con-
trol. Call Control corresponds to the Call Control functional
entity identified for the Basic Call at Stage 2 (see ISO/IEC
11574). Primitives exchanged across the | boundary
between Call Control and Protocol Control corfespond to
the information flows exchanged between the Gall Control
functional entities, as identified at Stage 2. Protogol Control
provides the mapping between these primitivels and the
messages transferred across the Inter-PINX link

In order to transfer messages, Protocol Contrgl uses the
services of the Signalling Carriage Mechanism. [The actual
protocols visible at the C-reference point (se¢ ISO/IEC
11579-1) are dependent upon the PINX inter¢onnection
scenario.

0D

5 List of acronyms

ANF Additional Network Feature

DSS1  Digital Subscriber Signalling System Number 1
IE Information Element

ISDN Integrated Services Digital Network

MP Mapping (functional grouping)

PICS  Protocol Implementation Conformance Statement
PISN  Private Integrated Services Network
PINX  Private Services Network Exchange

Servi ded-to-Cati-c ,

Protocol Control provides services to Call Control whereby
Call Control can send information flows to and receive
information flows from the peer Call Control. A primitive
from Call Control to Protocol Control of type “request” or
“response” normally results in the associated information
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/
CONFIRMATION for the establishment of a call;

— MORE_INFORMATION-REQUEST/INDICATION for

o
\* 1T 4
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refjuesting more destination addressing intormation
dyring call establishment;

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

— PROCEED-REQUEST/INDICATION for indicating
thiat sufficient destination addressing information
h{s been received and call establishment:is pro-
cgeding;

— ALERTING-REQUEST/INDICATION for indicating

thiat the destination user is being-alerted;

— PROGRESS-REQUEST/INDICATION for indicating
inferworking conditions and/or the availability of in-

bE\d patterns;

— REJECT-REQUEST/INDICATION for the immedi-

ate rejection of a‘call;

DISCONNECT-REQUEST/INDICATION for the initi-
afion of call.release;
RELEASE-REQUEST/INDICATION for the comple-
tipn-of call release.

— DL-RESET-NDIGATION-fer-indieating-to-Gal-Gen
Cen

PSS1 PSSH1
Signalling Layer Signalling Layer
PSS1 PSS1
Call Call
Control Control
Q Q
PSSt PSS1 PSS1
Prot ! Protocol
Control rotoco Control
PSS1 PSS1
Signalling Signalling
Carriage Carriage
Mechanism Mechanism
i i
PINX to PINX
Connection
Figure 2 — Control Plane Protocol Model

© [SO/IEC

primitives;
-~ “Establishment, using the DL-ESTABLISH-
REQUEST/INDICATION/CONFIRM primitives;

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

NOTE — An implementation is not constrained to uge the
ISO/IEC 8886 Protocol in order to provide these primitives

7 Protocol Control states

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

a) messages which are transferred across the [nter-
PINX link,

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

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

d) the states that can exist within Protocol Con
each PINX.

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

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

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.

has received from the Incoming Side an indication
the called user is being alerted.

7.16 Call Present (6)

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

7.1.7 Call Received (7)

This state 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 call*when the Incoming
Side has indicated to the Outgoing Side that the called user
hap answered the call.

NOTE —
the call.

*answered“-is the act of the end user accepting

7.1.9 Incoming Call Proceeding (9)

THis state exists for an incoming call when the incoming
Sifle has-sent to the Outgoing Side acknowledgement that
it has‘feceived all call information necessary to effect call
establishment.

7.1.13 Release Request (19)

This state exists when a Side has sent to-the ofher Side a
request to release the call and hasynot yet feceived a
response.

7.1.14 Overlap Receiving (25)

This state exists for an4dncoming call when the Incoming
Side has sent acknowledgement to the Outgoing Side that
it is able to receive'\additional call information|in overlap
mode.

7.2 States for layer management

The states below are used in association with(the global
callreference.

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 but 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 Side put has not
yet sent an acknowledgement.

8 Call Control

In addition to specifying Protocol Control, this International
Standard also specifies those aspects of Call C

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 —
the call.

*answered" is the act of the end user accepting

frol entity wi
PINX is the Outgomg 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-

© 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.

ments for, i ib-
clause 106 are in addition to the requirements of Protocol
Control, which are to be satisfied on the Incoming Inter-
PINX link|

Subclaus¢ 10.7 specifies the special Call Control require-
ments for| Incoming Gateway PINXs. The requirements of
subclausg 10.7 are in addition to the requirements of Proto-
col Contrgl, which are to be satisfied on the Outgoing Inter-
PINX link

Clause 1(.8 specifies the special Call Control requirements
for Outgding Gateway PINXs. The requirements of sub-
clause 1&8 are in addition to the requirements of Protocol
Control, which are to be satisfied on the Incoming Inter-
PINX link

8.1 St

tes for Transit PINX Call Control

The statels below are used in association with calls in Call
Control of a Transit PINX .

NOTE| — These states are used in order to describe the
behavipr of the Transit PINX Call Control function. These inter-
nal states are a descriptive tool and are not intended to con-
strain implementations.

8.1.1 TC¢C_ldle (0)
No call eXists.
8.1.2 TCC_Await Digits (1)

This statg exists when Call Control has received a request
for call gstablishment fromCthe Preceding PINX and is
awaiting additional call information in order to select a route
to the Subsequent PINX

8.1.3 TC¢C_Await-Additional Digits (2)

This statg exists when Call Control has sent a request for
call estabjlishment to the Subsequent PINX and is awaiting

8.1.7 TCC_Call Alerting (6)

This state exists when Call Control has received fron| the
Subsequent PINX an indication that the called'user is leJEing
alerted and has relayed the indication on“to the Precegding
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 Preceding RINX

an indication that the called user has answered the cal
ting

NOTE — ‘answered" is the act of the end user acc
the call.

8.1.9 TCC. Await Incoming Release (8)

This state exists when Call Control has initiated call clear-
ing:towards the Preceding PINX and is awaiting an
acknowledgement.

8.1.10 TCC_Await Outgoing Release (9)

This state exists when Call Control has initiated call 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 call cJear-
ing towards the Preceding PINX and towards the Supse-
quent PINX and is awaiting an acknowledgement 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
awaiting the initiation of clearing procedures.

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 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

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

Before the procedures for Call Control, layer management
or any of the general procedures in clauses 9.2 and 9.3 can
be [performed, a SCM connection shall be established. If a
connection has not already been established, Proto-
col[ Control shall request establishment by sending a DL-
ES[TABLISH-REQUEST primitive to the Signalling Carriage
Mechanism. Receipt of a DL-ESTABLISH-CONFIRMA-
TION primitive or a DL-ESTABLISH-INDICATION primitive
from the Signalling Carriage Mechanism indicates that a
SOM connection has been established.

9.1.2 Transfer of data

A PSS1 message (or message segment) is transmitted by
induding it with a DL-DATA-REQUEST primitive to the Sig-
nafling Carriage Mechanism.

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

9.1.3 Signalling Carriage Mechanism reset

the Signalling Carriage Mechanism subseguent to estab-
lishment of the SCM connection indicates)a spontaneous
SCOM reset. The procedures specified’in subclause 9.2.8
shall apply.

Rta\ceipt of a DL-ESTABLISH-INDICATION primitive from

9.1.4 Signalling Carriage Mechanism failure

Receipt of a DL-RELEASE;INDICATION primitive from the
SGM indicates a SCM-malfunction. The procedures speci-
fiefl in subclause 9.2.9 shall apply.

9.2 Handling of protocol error conditions

fichtion‘are applicable only to those messages which pass

TI'F procedures of clauses 9.3, 10, 11 and 12 of this speci-
th¢ checks described in subclauses 9.2.1 through 9.2.7.

;El i ed.

If octet 1, bits 1 through 4 of the call reference jnformation
element indicates a length greater than’ the| maximum
length supported by the receiving ‘equipment, then the
message shall be ignored.

If a message containing the“Dummy call r¢ference is
received, except when used’in the context of pther Stan-
dards which define its usé, the message shall b¢ ignored.

9.2.3.2 Call reference procedural errors

Whenever | any® message except SETUP,| STATUS,
RELEASE‘or RELEASE COMPLETE is received specifying
a call reference (other than the global call refergnce) which
is not recognised as relating to an active call ofto a call in
progress, the receiving entity shall send a RELEASE COM-
PLETE message and remain in the null siate. The
RELEASE COMPLETE message shall contain the call ref-
erence of the received message and cause pumber 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 preferred pption. The
RELEASE message shall contain the call referpnce of the
received message and cause number 81, “invalid call refer-
ence value”.

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

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

When a RELEASE message is received specifying a call

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.

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 unexpecied message |
received i) any state other than the Null state, a STATUS
message shall be returned with a cause information ele-
ment. The [cause value used shall be number 98 “message
not compalible with call state or message type non-existing
or not implemented”. If the receiving entity can distinguish
between unimplemented (or non-existing) message types
and implemented message types which are incompatible
with the cdll state, then the cause used shall be:

— caupe number 97 “message type non-existing or not
impjemented”; or

— cause number 101 “message type not compatible
with the call state”

Alternativdly, 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
ENQUIRY|message shall not be sent. The first exception is
when the|outgoing or incoming side receives an unex-
pected RELEASE message (e.g., if the DISCONNECT
message |was corrupted by undetected transmission
errors). In| this case the receiving entity shall: disconnect
and release the information channel; return RELEASE
COMPLETE message to the originator; release the call ref-
erence; stpp all timers; enter the Null state; and inform Call
Control.

The secopd exception is when the outgoing or incoming
side receiyes an unexpected RELEASE'COMPLETE mes-
is case, the receiving entity shall: disconnect and
information channet; release the call reference;

uplicated:information elements

If an infofmation’ element is repeated in a message more
i itted for that particular message, only the

©|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-
matiop-elements :-::: ogardless-of-the-orderin |ch
they are received.

9.2.6 Mandatory information element errors
9.2.6.1 Mandatory information element missing

When a message other than SETUP, DISCONNECT,
RELEASE, or RELEASE COMPLETE is received wTich
has one or more mandatory information elements missjng,
no action shall be taken on\the message and no sfate
change shall occur. A STATUS message shall then| be
returned with cause number 96 “mandatory information
element is missing’.

When a SETUR, message is received which has ong or
more mandatory information elements missing,| a
RELEASE ‘“COMPLETE message with cause number 96
“mandatory information element is missing” shall| be
returned.

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

ing message with one or more mandatory information jele-
ments missing the actions taken shall be the same as|if a
RELEASE message with cause number 31 “normnal,
unspecified” was received (see subclause 10.2), extept
that if a RELEASE COMPLETE message is sent it ghall
contain cause number 96 “mandatory information element
is missing”.

When a RELEASE message is received as the first clear-

the first clearing message, with one or more mandgtory

When a RELEASE COMPLETE message is received as
information elements missing, it shall be assumed that a

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

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”.

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 recelved wnthout these unrecognised

Whén a RELEASE message is received with invalid con-
tent| of the cause information element, the actions taken
shall be the same as if a RELEASE message with cause
nunmber 31 “normal, unspecified” was received (see sub-
clause 10.2), except that if a RELEASE COMPLETE mes-
is sent, it shall contain cause number 100 “invalid
infoymation element contents”.

Whén a RELEASE COMPLETE message is received with
invdlid content of the cause information element, it shall be
assyimed that a RELEASE COMPLETE message was
recdived with cause number 31 “normal, unspecified”.

9.2 Non-mandatory information element errors

9.27.1 Non-mandatory information element not recogn-
ise

When a message is received which has one or more non-
mandatory information elements which are unrecognised;
the [receiving entity shali check whether they indicate “com-
prehension required” (refer to Table 22 for the information
element identifiers reserved with this meaning). If‘any infor-
mafion element is encoded to indicate “comprehension
ired” then the procedures in subclause 9.2.6.1 shall

apply.

If all unrecognised information elements are not encoded to
indj:ate “comprehension required”; the following actions
Il apply:

—+ The receiving entity-shall take action on the mes-
sage and on those information elements which are
recognised and have valid content;

-+ When the-received message is other than a DIS-
CONNEGT, RELEASE or RELEASE COMPLETE, a
STATUS message may be returned containing one
Cause information element. The Cause information
element shall contain cause number 99 “information

id

info 2) with the
message
returned shall contain cause number-99 “information
element non-existent or not implemenfed”. This
cause information element may ¢ontain a fiagnostic
field which shall contain the‘informatiom element
identifier for each unrecognised informption ele-
ment.

— If a RELEASE COMPLETE message ig received
with one or more ‘unrecognised informgation ele-
ments, the actions taken shall be the same as if a
RELEASE “COMPLETE message withput those
unrecognised information elements was rgceived.

9.2.7.2 _Non-mandatory information element content error

When'a message other than DISCONNECT, RELEASE or
RELEASE COMPLETE is received which has one or more
non-mandatory information elements with invalid content,
action shall be taken on the message and thosp informa-
tion elements which are recognised and have valjd content.
A STATUS message may be returned containing a cause
information element with cause number 100 “inyalid infor-
mation element contents”, and the diagnostic field, if
present, shall contain the information element 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 message in which the
information element content error was received.

If a DISCONNECT, RELEASE or RELEASE COMPLETE
message is received which has one or more npn-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
SCM reset by means of the DL-ESTABLISH-INDICATION
primitive, the following procedures shall apply:

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)

— 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

© 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-

— th¢ PSS1 entity shall request SCM re-establishment
by|sending a DL-ESTABLISH-REQUEST primitive.

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

— tinper T309 shall be stopped;

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

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

If timer TBOY expires prior to SCM re-establishment, Proto-
col ContrEI shall: release all resources; release the call ref-
erence; gnd enter the Null state. Call Control shall be
informed|of the failure of the call.

9.3 Status and status enquiry protocol proce-
dures

9.3.1 Status enquiry procedure

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

dent. However, The actions prescribed in 9.3.2 below shall
apply.

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

If timer T322 expires, and no“STATUS message |was
received, the STATUS ENQUIRY message may be tfans-
mitted a number of times_until a response is received.

The number of times the STATUS ENQUIRY message|may
be retransmitted is a’implementation dependent valie. If
the limit is exceeded, that call shall be cleared. The cpuse
that should be’used when clearing in this situation is cause
number 41 ‘temporary failure”. Call Control shall 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 an
implementation option, which may be to procesy the
received Protocol Control state in the same way as |f the
cause in the received STATUS message was numbegr 30
“response to STATUS ENQUIRY".

9.3.2 Receiving a STATUS message

On receipt of a STATUS message containing a call fefer-
ence value other than the Global Call Reference| the
receiving entity shall check whether the Protocol Cgntrol
state reported in the STATUS message is compatiblg with
the state associated with that call reference interpally.
Table 1 indicates which Protocol Control states shgll be
considered compatible

9.3.2.1 Receipt of a STATUS message reporting an

incompatible Protocol Control state

ble Protocol Control state, the recelvmg entlty 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-

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 caII in order to determine whether

The following rules shall, however, apply:

+ if a STATUS message indicating any Protocol\€on-
trol state except the Null state is received in-the Null
state, then a RELEASE COMPLETE message shall
be sent.

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

+ if a STATUS message indicating any Protocol Con-
trol state except the-Null state is received in the
Release Request state, no action shall be taken.

+ if a STATUS message, indicating the Null state, is
received in.any state except the Null state, the
receiver shall release all resources and move into
the Nulhkstate. Call Control shall be informed of the
failure.of the call.

When in the Null state, the receiver of a STATUS
message mdncatmg the NuII state shall take no

remain in the NuII 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

recovery are not possible, the call may be
described in subclause 10.2.

NOTE — To improve interworking, between jmplementa-
tions that support the requirements of ISO/IEQ 11582 and
implementations that do not, it is rfécommended that the diag-
nostic field should be included in the Cause infgrmation ele-
ment when sending a STAFUS message with cause values 97
or 100. It is also recommended that a call shpuld not be
cleared on receipt of @2 STATUS message contairjing either of
these cause values. Implementations that do not support ISO/
IEC 11582 will normally return a STATUS message on receipt
of a message or information element defined|in ISO/IEC
11582. The clearing of the call in such situations should not be
the normal behaviour.

9.3.2.3< Receiving a STATUS message containjng the glo-

Internal Protocol Reported Protocol ;
assggil::\ttiec:: ::ia:l:ecall c'c)mtrol state in s
STATUS message
reference
0 Nuli 0 Nul
1 Call Initiated 6 Call Present
2 Overlap Sending 25 Overlap Receiving or not the ¢
3 Outgoing Call 9 Incoming Call
Proceeding 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 Disconnect 11 Disconnect Request
Indication
19 Release Request 19 Release Request bal call reference
25 Overlap Receiving| 2  Overlap Sending

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

NOTE — The Call Reference flag of the Globgl Call Refer-
ence applies to the Restart procedurss. As a resiilt, 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 identified by the setting of
the Call Reference flag.

10 Circuit-switched Call Control proce-
dures

The specification of the procedures for the control of circuit-
switched calls across the network is contained ir} four parts.

— The fll’St part (subclauses 10.1 - 10.3) specifies the
age flows over a symmetrical
interface between two peer PINXs.

Table 2 — Compatible layer management states

Internal layer
managementsite | PePoreie
associated with global STATUS message
call reference
0 Null 0 Null
1 Restart Request 2 Restart
2 Restart 1 Restart Request

11


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

ISO/IEC 11572:1997(E)

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 thlrd part (subclauses 10 5 and 10 6) specmes

¢ fourth part (subclauses 10.7 and 10.8) specmes
the requirements for Call Control at a Gateway
PINX.

10.1 CJII establishment

10.1.1 Qall request

Call establishment shall be initiated by the Outgoing Side
sending a| SETUP message, and starting T303. The Outgo-
ing Side ghall select a channel (not known to be busy) for
use by the call and indicate this in the channel identification
informatign element. If the Outgoing Side knows all appro-
priate chgnnels controlled by the signalling channel are in
use, it sh3ll not send a SETUP message.

If no response (as prescribed in 10.1.4) is received from
the Inconjing Side 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 cpntain Cause number 102 “recovery -on-timer
expiry”. Gall Control shall be notified of the failure of the
call.

The SETUP message shall always contain’a call reference,
selected jccording 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 Callefl party number infofmation element may option-
ally be infomplete, thus-reguiring the use of overlap send-
ing (see [subclause 10.1.3). The SETUP message may
contain.the 'Sending complete information ele-
ment in order to_indicate that the number is complete.

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.

12
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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 mformatlon transfer rate indicated in

of 9 2 6 2 shall apply.

The Channel identification information element shall |ndi-
cate one of the following in the channel ideftification infor-
mation element, in addition to the ,selected chapnel
number:

a) channel(s) are indicated, no acceptable alternali
or,

ve;

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

In both cases, if the indicated channel(s) are available| the
Incoming Side shall reserve them for the call.

In case b) if the indicated channel(s) are not available| the
Incoming Side shall reserve any available information
channel*associated with the signalling channel (withir| the
constraints of the channel assignment specified above).

The selected information channel(s) shall be indicatgd in
the first message returned by the Incoming Side in
response ‘to the SETUP message (i.e. a SE[JUP
ACKNOWLEDGE or CALL PROCEEDING message).[The
receipt of an ALERTING or CONNECT message as thd first
response to SETUP shall not Cause a protocol error, ¢ven
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 available, ¢r, in
case b) if no channels, or insufficient channels are gvail-
able, a RELEASE COMPLETE message containing a
Cause information element shall be sent by the Incoming

unacceptable to the Outgomg 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.

ISO/IEC 11572:1997(E)

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,

Aftdr receiving the SETUP ACKNOWLEDGE message, the
Outgoing Side shall send the remainder of the Called party
nunber digits (if any) in one or more INFORMATION mes-
sages.

Thq Outgoing Side shall restart timer T304 when each
INFORMATION message is sent.

Thq INFORMATION message which completes the infor-
mation sending may contain a “Sending complete” informa-
tior] element. The Incoming Side shall restart timer T302 on
the|receipt of every INFORMATION message not contain-
ing|a Sending complete indication if it cannot determine
that the Called party number is complete.

If timer T304 expires the Outgoing Side shall initiate call
clegiring using the procedures in subclause 10.2. The
Calise that should be used towards the calling user is
Calise number 28 “invalid number format”; towards the
called user, the Cause used should be Cause number 102
“refovery on timer expiry”. Call Control shall be informed of
the] failure of the call.

At the expiry of timer T302, the Incoming Side.shalf:

4 if it determines that the call information is incom-
plete, initiate call clearing in accordance with clause
10.2 with Cause number 28 “invalid number format”;

1 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 gnbloc sending.is used (i.e. the Incoming Side can deter-
mihe it has feceived sufficient information in the SETUP
mgssage_from the Outgoing Side to establish the call) the
Indominig‘Side shall send a CALL PROCEEDING message
to fhe-Outgoing Side to acknowledge the SETUP message
an —Upen

— analysis by the Incoming Side that all cdll informa-
tion necessary to effect call establishment has been
received;

and if the Incoming Side can determin€ that acgess to the
requested service is available, the Incoming Pide shall:
send a CALL PROCEEDING ‘message to thg Outgoing
Side; stop timer T302; and enter the Incoming Call Pro-
ceeding state.

If, following the receipt of a SETUP message or during
overlap sending the Incoming Side determings that for
some reason the call cannot be supported, then the Incom-
ing Side shall initiate call clearing as defined in|subclause
10.2. Some of the Causes that may be used afe given in
subclause 10.1.8. This list is not exhaustive.

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

When the Outgoing Side receives the CALL RROCEED-
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 incoming side shall
stop timer T302 and send an ALERTING or CONNECT
message, respectively, to the Outgoing Side.l When the
Outgoing Side receives a CONNECT or an ALERTING
message, timer T304 shall be stopped.

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.

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 message, 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

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.

© |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-

Any INFORMATION message received by the Incoming
side, aftef 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 T301 expires prior to the receipt of a CONNECT mes-
sage theh the Outgoing Side shall clear the call in accor-
dance with the procedures contained in subclause 10.2.
The clearing Cause used should be Cause number 19 “No

EDGE orf a CALL PROCEEDING message has been sent
across the interface.

The CONNECT message indicates to the Outgoing, Side
that a cgnnection has been established through. the: net-
work and| stops a possible local indication of alefting.

On receipt of the CONNECT message, the Outgoing Side
shall: stop T310, T301 or T304 (if running), send a CON-
NECT ACKNOWLEDGE message to the Incoming Side
and entef the Active state.

If, on recgipt of the CONNECT ACKNOWLEDGE message
the Incorping Side is in the Connect Request state, it shall
enter the|Active state and-cancel timer T313. If the Incom-

side, after having sent a C2
or CONNECT message to the Outgoing sude shatl be dls-
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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sage (e.g. ALERTING) it shall be sent in a PROGRESS
message. On receipt of a PROGRESS message;_no state
change shall occur, but timer T310 (if running)-should be
stopped when CCITT progress description-number 1|“call
is not end to end ISDN, further progress information|may
be available in-band” , number 2 "destination addregs 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 anhouncement is to be applied to|indi-
cate to the calling user failure of a call which has nat yet
reached the active state, the Incoming Side shall send a
PROGRESS message to ensure that the information ghan-
nel is through. connected from the provider of the tone to
the calling user. If an in-band tone or announcement is
applied to indicate to a user failure of a call that| has
reached the Active state, the in-band tone or annoynce-
ment may be applied without sending a PROGRESS mes-
sage, as the information channel would already be thrpugh
connected in both directions.

If used, the PROGRESS message shall contain CCITT
progress description number 8 “in-band information or
appropriate pattern now available” and a Cause informa-
tion element indicating the failure Cause value.

NOTE — Normal call clearing will follow later, inifiated
either by the user receiving the in-band tone or announc ment
(potentially during the tone or announcement) or by the
providing the tone or announcement if no clearing indicatjon 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 Cquse.
Examples of some of the Causes that may be used to Clear
g a3 sent,
Overlap Recelvmg, or lncommg 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”

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 Q ending a DIS-

102.1 Terminology

The following terms are used in this International Standard
in the description of clearing procedures:

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

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

1~ Achannel is “released” when the channel is not part
of a PISN connection and is available for use in a
new connection.

Similarly, a call reference that is “released” is avail-
able for reuse.

112.2 Exception conditions

Apart from the exceptions listed below, call clearing shall
be|initiated when the Outgoing Side or the Incoming, Side
sefds a DISCONNECT message and follows the) proce-
dufes defined in subclause 10.2.3. The exceptions to the
abpve rule are as follows:

—  The rejection of a SETUP message.by the Incoming
Side when no responding message has previously
been sent (e.g. because of'the unavailability of a
suitable information channet) shall be accomplished
by returning a RELEASE COMPLETE message,
releasing the callcreference, and entering the null
state.

L Unsuccessful termination of the information channel
selection procedure by the side offering the call shall
be accomplished by sending a RELEASE message
to the other side. The RELEASE message shall con-
tain-Cause number 6 “channel unacceptable”.

<-During call establishment, call clearing may be initi-

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”.

CONNECT message; starting timer T305; -digconnecting
the information channel(s); and entering.the Disconnect
Request state. Following the receipt of ithe’ DISCONNECT
message, the Incoming Side shall consider the ¢all to be in
the Disconnect Indication state.

On receipt of the DISCONNECT message the Incoming
Side shall: disconnect the.information channelfs) used in
the call; send a RELEASE/message to the Outfoing Side;
start timer T308; and enter the Release Request state.

On receipt of then\RELEASE message the Ou{going Side
shall: cancel dimer T305; release the information chan-
nel(s); send a RELEASE COMPLETE message; release
the call-reference; and return to the Null state.

Onreceipt of a RELEASE COMPLETE message from the
Outgoing Side, the Incoming Side shall: stop {imer 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 timgr T308 and
enter the Release Request state.

If in the Release Request state, a RELEASE COMPLETE
message is not received before the first expjry of timer
T308, the RELEASE message shall be retrangmitted 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 message shall; place the
information channel(s) in a maintenance condit|on; release
the call reference; and return to the Null state.

10.2.4 Clear collision

Clear Collision occurs when both the Incoming jand 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 pave—krewledge—oi-whetherit-h i

©|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.

nated “A” ¢r “B”. In the three possible scenarios where the
same chafnel or channels have been indicated by both
sides, the following procedure shall apply:

— “A” side preferred, “B” side preferred: The “A” side
sha|l be awarded the channel(s), and alternative
channel(s) (if free channels exist) shall be indicated
in the first response to the SETUP message sent
from side “B”.

side exclusive, “B” side exclusive: The “A” side
shall be awarded the channel(s), and the call estab-
lishfnent attempt at side “B” shall be cleared with a
REIWEASE COMPLETE message. The Cause used
shall be Cause number 44 “requested circuit/chan-
nel hot available”.

— “A”[side exclusive, “B” side preferred; or “A” side
preferred, “B” side exclusive: The side with an exclu-

channel nimbers.

10.4 Transit PINX Call Control requirements

NOTE | — The provision of transit PINX functionality is an
option. When provided, the precédures contained herein are
mandatory.

The Transit PINX’s Call Control states used in this Clapise
are a different set of states from the Protocel- Stdtes
described in earlier clauses. The Transit PINX's.Call Con-
trol states are marked as such by “TCC_" in)front of their
names. These states are conceptual and used only as| an
aid to description of the actions required-at’a Transit PINX.
As such, they are not directly visible in the protocol and
cannot be tested directly. A short-description of each of the
states is given in subclause 7.1:

On receipt of a SETUP message (possibly followed by pne
or more INFORMATION ‘messages containing additignal
Called party number information) if the Call Control of |the
PINX chooses to-route the call onwards on a further inger-
PINX link employing PSS1 signalling, it shall conform tothe
procedures-for a Transit PINX contained in this clause. 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 (SDL) ia-
grams for the procedures specified in this clause are don-
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 P|[NX
determines that all the address information has bpen
received in the SETUP message, a CALL PROCEEDING
message shall be sent to the Preceding PINX, a SETUP
message shall be sent to the Subsequent PINX, and|the

This clauge specifies thase aspects of call control at a  Transit PINX shall enter the
Transit PI}:X that are'necessary for coordinating the incom- TCC_Incoming_Call_Proceeding State.
ing side and outgeing'side protocol entities.
Preceding - ' Transit PINX : Subsequent
PINX: - PINX
: Transit
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.

ines that the address information is adequate for the particu-
lar use is beyond the scope of this standard.

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

10.42 State TCC_Await_Digits

Addjtional address information is received in INFORMA-
TION messages. Once enough address information has
beeh received in order to route the call, a SETUP message
shall be sent to the Subsequent PINX. If, on analysis of the
digils, the Transit PINX identifies that there are no more
digifs expected, a CALL PROCEEDING message shall be
senf to the preceding PINX and the Transit PINX shall enter
the [TCC_Incoming_Call_Proceeding state; otherwise the
Trapsit PINX shall enter the TCC_Await_Additional_Digits

OTE — The method by which the Transit PINX deter-
ines that the address information is adequate for the particu-
ar use is beyond the scope of this standard.

.4.10. If a RELEASE or RELEASE COMPLETE mes-
e is received from the Preceding RINX, the call shall be

for any reason, the Transit PINX decides to abort the
it shall clear the call by sending a DISCONNECT mes-
sage to the Preceding PINX“and continuing normal clearing
progedures as described/in subclause 10.4.10.

If tHe Protocol Control of the Incoming Side of the interface
notffies the Transit Call Control that T302 has expired, then
the| PINX_ray either clear the call by sending DISCON-
NELT Ao \the Preceding PINX, or attempt some other
(unppecified) procedure.

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)

Subsequent PINX the call may either. be cleared as
described in clause 10.4.10, or the’ PINX maly attempt
some other (unspecified) procedure.

If a RELEASE COMPLETE message is receivelfrom the

If a CALL PROCEEDING message is received from the
Subsequent PINX and the.channel(s) indicated afe accept-
able, no more address information shall be sent tp the Sub-
sequent PINX, and(the Transit PINX shall [enter the
TCC_Transit_Call. Proceeding state and may thrpugh con-
nect the information'channel(s). Any buffered address infor-
mation shall-be-discarded and any further INFORMATION
messages réceived shall be ignored. If the channel(s) indi-
cated afe not acceptable the call shall be cleargd towards
the Subsequent PINX using a RELEASE message and the
PINX’shall either clear the call towards the Preceding PINX
asing 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 described in clause
10.4.10.

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

If an ALERTING message is received from the Siibsequent
PINX and the channel(s) indicated are acceptable, the tran-
sit node may through connect the information ghannel(s).
An ALERTING message shall be sent to the |Preceding
PINX and the Transit PINX shall nter the
TCC_Call_Alerting state. If the received ALERTING mes-
sage contained CCITT progress description number 1 “call
is not end to end ISDN, further information may be avail-
able in band” or number 8 “in band information or appropri-
ate pattern now available”, the information channel(s) shall
be through connected in the backward direction if this has

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.

ot : d 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 Incomlng Slde of the interface

© ISO/IEC

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.

PINX sha I elther send a CALL PROCEEDING message to
the Preceding PINX and enter the
TCC_Incoming_Call_Proceeding state, or may attempt
some othgr (unspecified) procedure.

10.4.4 State TCC_Overlap

Any addifional 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 addrgss information is complete, a Sending complete
informatign element may optionally be sent in an INFOR-
MATION message.

If a CALL. PROCEEDING message is received from the
Subsequent PINX, no more address information shall be
sent to the Subsequent 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 |nformation (e.g. on receipt of CALL PROCEED-
ING from| the Subsequent PINX, on receipt of a Sending
complete|information element from the Preceding PINX, or
by digit apalysis) a CALL PROCEEDING message shall be
sent to the Preceding PINX, and the Transit PINX'shall
enter the| TCC_Transit_Call_Proceeding state; €lse it shall
TCC_Overlap state.

tion, if this"has not already occurred.

If an ALERTING message is received from the Subsequent
PINX anl ALERTING message shall be sent to the

Preceding PINX, and the Transit PINX shall enter the

recelved 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's the\call may dither
be cleared using procedures as deseribed in subclause
10.4.10, or other procedures may be attempted by the
Transit PINX.

If the Protocol Control of the“incoming Side of the intefface

notifies the Transit Call Control that T302 has expired, [then

the PINX shall either;.send a CALL PROCEEDING Jnes-
o

sage to the ,Preceding PINX and enter | the
TCC_Transit_Call{Proceeding state, or attempt gome
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.

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 dccur
(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 backward
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 information
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 through |con-
nection in the forward direction shall occur is on the refeipt
of a CONNECT message from the subsequent PINX.

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

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.

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
i i i i 7, the infor-

If a| CALL PROCEEDING message is received from the
Subsequent PINX and the channel(s) indicated are accept-
, the Transit PINX may through connect the information
chahnel(s) and shall enter the

sa

not|end to end ISDN, further information may be available
in Band” or number 8 “in band information or appropriate
patfern now available”, the information channel(s) should
be through connected in the backward direction if.this has
notjalready 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 @lescribed in clause 10.4.10, ormay attempt some other
(ungpecified) procedure.

If 3l CONNECT message s received from the subsequent
PINX and, 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

mation channel(s) shall be through connected\irj the back-
ward direction if this has not already occurred.

If a CALL PROCEEDING message (s received from the
Subsequent PINX, the Transit PINX shall remain in the
TCC_Transit_Call_Proceeding state. If any furthpr INFOR-
MATION messages are received they shall be ighored.

If an ALERTING messageds received from the Subsequent
PINX an ALERTING message shall be sent to the Preced-
ing PINX, and _(he” Transit PINX shall pnter the
TCC_Call_Alerting“state. If this message contajns CCITT
progress description number 1 “call is not end to jend ISDN,
further information may be available in band” orl number 8
“in band)information or appropriate pattern now |available”,
the information channel(s) shall be through cohnected in
the~backward direction, if this has not already ocfurred.

If'a CONNECT message is received from the Subsequent
PINX, a CONNECT message shall be sent to the Preced-
ing PINX and the Transit PINX shall through cpnnect the
information channel(s) in both directions (unIéTss 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 sub-
clause 10.4.10.

If a DISCONNECT message is received from ;Pe 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 Transit PINX.

If 'a RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call shall pe 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

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.

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.

©|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-

Ifa DlSCkNNECT message is received from the Subse-
quent PINK the call shall be cleared as described in clause
10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received ffom 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 ag described in subclause 10.4.10.

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

10.4.9 ate TCC_Call_Active

if a DISCONNECT message is received from either the
Preceding or Subsequent PINX’s, the call shall be cleared
as descriljed 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 be cleared as described in subclause10:4.10.

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

NOTE|l — As an alternative_procedure, the Transit PINX
may discard a PROGRESS message received from the Sub-
sequerjt PINX without sendinga’PROGRESS message to the
Preceding PINX. However, this procedure is not recom-

Tetts), amd—send-a DISCONNECT message o] the
Subsequent PINX. If a DISCONNECT message was
received from the Preceding PINX, a BELEASE
message shall be sent to the Preceding PINX.

The Transit PINX shall enter the
TCC_Await_Outgoing_Release state. When a
RELEASE message is received.from the Subse
quent PINX the Transit PINX shall release any
assigned resources and revert to the TCC_lIdle
state.

— if the information ‘ehannel(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 outgping
SETUP message has not been received), prodeed
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 Tyan-
sit PINX shall either send:

- a RELEASE message to the Subsequen
PINX. If DISCONNECT was received from
the Preceding PINX, a RELEASE message
shall be sent to the Preceding PINX. TheI
Transit PINX shall enter the TCC_ldle st
or,

- aDISCONNECT message to the Subseqyent
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_Await_Outgoing_Release state.

i) if Call Control is in the TCC_Await_Digits state,
the Transit PINX shall send a RELEASE messtge
to the Preceding PINX (if DISCONNECT was
received from the Preceding PINX) and enter the
TCC_ldle state.

CH

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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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 Tayer compatbity

Loy layer compatibility note 1

Prggress indicator .

Sehding complete .

NOTES

LLC negotiation capabilities.
, the  Transit PINX

shall enter the

b, if an indication of clearing has not been received by
timé the tone or announcement is complete (or has
be¢nCapplied for sufficient time), normal clearing proce-

dure ped agbclau 0410 atd oked:

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)

1: When received in a CONNECT message, this information element may be discarded by a Transit PINX that does not sypport

appear in messages on\both sides ot the Trapsit PINX.
Where necessary they) will be processed within Transit
PINX and may be-different either side of the PINX.

10.4.11.2 Non-mandatory information elementsL
e catego-

Non-mandatory information elements fall into thr

ries:

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

If they are present, they shall not be pro-
cessed at a Transit PINX and shall be passed
transparently onto the next PINX.

If they are present, they shall be prgcessed at
the Transit PINX and may be passe¢d on to
the next PINX. They may be locally gener-
ated.

Category 2:

Category 3:

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

10.5 Originating PINX Call Control requirements

This clause specifies requirements for Call Control at an
Originating PINX on the Outgoing Side of an [nter PINX
link. These requirements are additional to the Protocol

cedure ified i : 0 10.3 and

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 mdncated by the calllng terminal.

b) Prog

© ISO/IEC

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

c) Calling party number. The Originating PINX shall

ation Restriction has been invoked at the calling
Otherwise the presentation indicator, if
sent, shall have the value "presentation allowed".

d) Calling party subaddress. The Originating PINX

f) Loy layer compatibility. The Originating PINX shall
ude the low layer compatibility.information ele-

nt if low layer compatibility information is avail-

gesting one or more alternative channels WhICh the Or|g|-
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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equipment o receive such information.

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

10.5.4 Receipt of ALERTING message

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

message contains a Progress indicator information |ele-
ment with. CCITT progress description number 8 “in-hand
information or appropriate pattern now available” or CCITT
progress description number 1 “call is not end-totend
ISDN, further call progress information may be availabig in-

Through conniéction may occur at this point. If the rec]ived

band” the Originating PINX shall connect the information
channel(s) in the backward direction if it has not alr¢ady
done so.

10.5.5 Receipt of CONNECT message

On receipt of a CONNECT message, the Originating RINX
shall connect the information channel(s) in both directions,
if it has not already done so, and shall indicate connegtion
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 purpfses
such as the provision of the Connected Line Identification
Presentation supplementary service to the calling user.

If the CONNECT message contains a Low Layer Compati-
bility mformatlon element the information may be pagsed

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

PSS1.
10/5.7 Receipt of an indication of call clearing

On receipt of an indication of call clearing from Protocol
Copntrol, the Originating PINX shall either indicate to the
caliing user that the call has cleared or take some other
implementation dependent action.

106 Terminating PINX Call Control require-
ments

This clause specifies requirements for Call Control at a Ter-
mipating PINX on the Incoming Side of an inter-PINX link.
These requirements 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
adjacent PINXs, overlap receiving procedures need not be
tested.

following requirements apply when a PINX receives a
SHTUP message, possibly followed by one or "more
INFORMATION messages conveying additional” Called
number information, and determines thatthe destina-
tioh is a user on that PINX. The PINX therefore becomes a
Tefminating PINX.

Arly 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.

10.6.1 Receipt of the’'SETUP message

sage shall be used as follows.

) Progress indicator. If the SETUP message contains
a Progress indicator information element, the infor-
mation therein may optionally be passed on to the

O;Eional information elements in the received SETUP mes-
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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.

- BHire—¢ e one—of announce-
ment to be supphed to the calhng user during\the period of
alerting, the Terminating PINX is responsible-for|connecting
the appropriate tone or announcement'to the |information
channel(s) in the backwards direction. If a tone or
announcement is connected, thé~Terminating [PINX shall
include a Progress indicator information el¢ment with
CCITT progress description-number 8 “in-band |information
or appropriate pattern now” available” in the |ALERTING
message.

10.6.3 Transmission of Progress indicators

The Terminating PINX shall pass on, by mgans of the
Progress-indicator information element, progress informa-
tion received from the called user, either before|or after the
transmission of an ALERTING message.

The Terminating PINX may send a Progress indicator infor-
mation element containing CCITT progress |description
number 2 “Destination address is non-ISDN?” iff 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 shall 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 transmitted in a
PROGRESS message.

10.6.4 Transmission of CONNECT message

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

The Terminating PINX shall include in the CONNECT mes-
sage the Connected number information elemi[:t. The pre-

sentation indicator shall have the value “presentation
restricted” if supplementary service Calling/Conhected Line

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

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

© 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

4, a-ta o o

connect an in-band tone or announcement to the incoming
information channel(s) and transmit a PROGRESS mes-
sage conthining a Progress indicator information element
progress description 8 “in-band information or
pattern now available” and an appropriate
Cause. If @n indication of clearing has not been received
from Protgcol Control by the time the tone or announce-
ment is complete or has been applied for sufficient time,
the Terminjating PINX shall instruct Protocol Control to ini-
tiate clearjng. The sending of the PROGRESS message is
optional inf the Active state but mandatory in other states.

NOTE | — It is recommended that an in-band tone or
announicement be provided by the Terminating PINX only if it
conveyp call rejection or failure information which is not con-
veyablg by PSS1.

requirements

This clauge specifies requirements for Call Control at an
incoming [Gateway PINX on the Outgoing‘Side of an inter-
PINX link| These requirements are additional to the Proto-
col Contrgl procedures specified in_clauses 9, 10.1 to 10.3
and 12.

The following requirements-apply when a call entering the
PISN is rputed, by the Incoming Gateway PINX, over an
inter-PINX link employing PSS1 signalling, an information
channel on that link<having been selected.

Any referpnce to~messages received shall be interpreted
as meanipg-a ‘message which has passed the validation
checks i re

be omitted.
d) Calling party subaddress. If the other network |s a

by
e) Called party subaddress. If the other network |s a

information €lement, the Incoming Gateway FINX
shall pass.on the information element unchanged in
the SETUP message. The Incoming Gateway FINX

f) Low layer compatibility. If the other network is a pub-

mation element, the Incoming Gateway PINX ¢
pass on the information element unchanged in| the
SETUP message. The Incoming Gateway HINX
may also include a low layer compatibility infofma-
tion element in the SETUP message if low layer
compatibility information has been supplied By a
non-ISDN.

g) High layer compatibility. If the other network |s a
public ISDN and supplies a high layer compatibility
information element, the Incoming Gateway RINX
shall pass on the information element unchanged in
the SETUP message. The Incoming Gateway RINX
may also include a high layer compatibility infogma-
tion element in the SETUP message if high layer
compatibility information has been supplied hy a
non-ISDN.

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-
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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
priv : : - . . . .C,“,

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.

element may be sent containing CCITT progress descrip-
tion| number 1 “call is not end-to-end ISDN, further call
progress information may be available in-band”.

OTE — Terminals in the PISN that support only the
Speech” bearer capability can only accept calls indicating
ither *Speech” bearer capability or "3.1kHz audio® bearer
apability together with progress indicator containing CCITT
rogress description number 1 *call is not end to end ISDN,
urther call progress information may be available in-band*. It
s recommended that this is taken into account when providing
n incoming gateway function to a non-ISDN network support-
ng speech based telephony .

10.7.3 Agreement of the information channel

On|receipt of a SETUP ACKNOWLEDGE, CALL PRO-
CEEDING, ALERTING or CONNECT message agreeing
the| channel(s) proposed in the SETUP message or sug-
gesting one or more alternative channels which the Incom-
ing|Gateway PINX finds acceptable, the Incoming Gateway.
PINX may optionally connect the information channel(s)’in
the|forward direction, in the backward direction or in-both
dirgctions.

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 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 rea-
sons for delaying connection;\particularly in the forward direc-
tion, e.g., to avoid the~onward transmission of in-band
signalling information from the other network.

10j7.4 Receipt of Progress indicators

Infrmation -feceived in a Progress indicator information
element jin“a PROGRESS message, an ALERTING mes-
sage, or & CONNECT message shall be passed on to the
othef-network if the signalling system permits and if rele-

10.7.6 Receipt of CONNECT message

On receipt of a CONNECT message, the Incoming Gate-
way PINX shall connect the information-channel(s) in both
directions, if it has not already done so, and shall indicate
connection to the other network:if the signallihng system
permits.

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

If the.CONNECT message contains a Connected number
information element, conveyance of the informatjion therein
to the other network depends on the capability [of the sig-
nalling system and whether the Connected nimber has
significance in the other network. Translation of a number
into the numbering plan of the other network may be per-
formed in order to yield a number which has significance in
the other network.

If the CONNECT message contains a Connecled subad-
dress information element, the information element shall be
conveyed unchanged to the other network if thaf network is
a public ISDN. Where the other network is non-ISDN, Con-
nected subaddress information may be conve
other network if the signalling system permits.

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

10.7.7 Call clearing initiated by the Incominq; Gateway

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

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:

anhouncement is complete or has been applied for
sufficient time, the Incoming Gateway PINX shall
instruct Protocol Control to initiate clearing.

— thg sending 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
annouTcement be provided by the Incoming Gateway PINX
only if it conveys call failure information which is not convey-
able by PSS1.

10.7.8 Receipt of an indication of call clearing

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

10.8 Oputgoing Gateway PINX Call Control
requirerthents

This clause specifies requirements for Call Control at‘an
Outgoing|Gateway PINX on the Incoming Side of aninter-
PINX link These requirements are additional to-the Proto-
col Contrpl procedures specified in clauses 9, 101 to 10.3
and 12.

The folloying requirements apply when a’PINX receives a
SETUP message, possibly followed” by one or more
INFORMATION messages conveying additional Called
party number information, and determines that the call is to
be routed directly (not viaany-further PINX) to another net-
work. Thé PINX therefore-becomes an Outgoing Gateway
PINX.

Any refefence tomessages received shall be interpreted
as meanjng-a_message which has passed the validation
checks o¢f-Brotocol Control and which has therefore
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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”.

conveyance of the information therein to-the ther
network depends on the capability of the ‘signglling
system and whether the calling pafty, number| has
significance in the other network.. Translation [of a
number into the numbering plan‘of the other network
may be performed in order.to yield a number which
has significance in the other.network. If the recgived
calling party number information element haq the
presentation  indicator  value "present}tion
restricted”, presentation of the number to the ¢ther
network is outside the scope of this Internatjonal
Standard, but-will depend on such factors aq the
other network's commitment to honour the restric-
tion.

10.8.2 Cc;nnection of the information channel

The(Outgoing Gateway PINX may optionally connect the
information channel(s) in the forward direction, in the Hack-
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 ¢han-
nel(s) are connected in both directions at this stage, particu-
larly for services involving the conveyance of sgeech
information. Leaving the information channel(s) unconngcted
until a later stage, particularly in the backward direction) may
lead to the “clipping” of speech or the loss of in-band tones or
announcements. However, there may be reasons for delying
connection, particularly in the forward direction, e.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. A Progress
indicator information element shall be transmitted fin a
PROGRESS message, an ALERTING message or a GON-
NECT message as soon as the information becomes gvail-

resulted ina notification being given 1o 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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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

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

connect the information channel in the backward direction if
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 ot end-to-end ISDN, further call progress information
may be available in-band”. If this Progress indicator infor-
mation element is sent, the Outgoing Gateway PINX shall
connect the information channel in the backward direction if
it has not already done so.

10.8.4 Transmission of ALERTING message

The Outgoing Gateway PINX shall transmit an ALERTING
megsage when it receives an indication from the other net-
wolk that the called user is being alerted. Some other net-
wolks may be unable to indicate alerting.

For| services which require an in-band tone or announce-
meht to be supplied to the calling user during the, period of
alefting, the Outgoing Gateway PINX is responsible for
cornecting the appropriate tone or announcement to the
infgrmation channel(s) in the backwards! direction, unless
an pppropriate tone or announcement is being provided by
the|other network. If a tone or announcement is being pro-
vided either by the Outgoing Gateway PINX or by the other
network, the Outgoing Gateway PINX shall include a
Prdgress indicator information element with CCITT
progress description 8 “in-band information or appropriate
pa|l:arn now available™jnthe ALERTING message.

10.8.5 Transmission of CONNECT message

When the @utgoing Gateway PINX receives an answer sig-
nallfrom the other network, it shall connect the information
chgnnel(s) in both directions, if it has not already done so,

Gateway PINX shall pass the information, ejement on
unchanged in the CONNECT message.(The| Outgoing
Gateway PINX may also include a Connected subaddress
information element in the CONNECT message if Con-
nected subaddress information has been supplied by a
non-ISDN.

If the other network is a pablic ISDN and supplies a low
layer compatibility information element, the Outgoing Gate-
way PINX may pass the.information element on yinchanged
in the CONNECT message. The Outgoing Gat¢way PINX
may also include ‘a‘low layer compatibility information ele-
ment in the CONNECT message if low layer compatibility
information‘has been supplied by a non-ISDN.

10.8.6°(Call clearing initiated by the Outgoing Gateway
PINX

The Outgoing Gateway PINX may initiate cleafing on the
inter-PINX link employing PSS1 signalling if it is [not able to
proceed with call establishment, if a failure condition occurs
after the call has been established, or if a clear| request is
received from the other network. 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 Outgoing Gatgway PINX
may connect an in-band tone or announce
incoming information channel(s) and

PROGRESS message containing a Progre

transmit a

a Progress indicator information element
progress description number 8 “in-band information or
appropriate pattern now available” may also pe sent in
cases where the other network indicates that it i providing
an in-band tone or announcement in preparatiop for clear-

ing.

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.

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

© 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 Rejstart procedures

The restar} procedure may be used to return a single chan-
nel, or all ¢hannels associated with the signalling channel,
to the idle|condition and calls associated with these chan-
nels to the| Null state. The procedure may be invoked when
the adjacgnt PINX does not respond to Call control mes-
sages, a failure has occurred or a maintenance action has
taken plack or for some other (unspecified) reason (e.g. fol-
lowing a $CM failure; or following the second expiry of
timer T308 due to the absence of response to a clearing
message)

11.1.1 Sending RESTART

A RESTART message may be sent by either side in order
to return gn indicated channel, multiple indicated channels
or all chanels associated 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 mgre 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 shal] be present to indicate which channel(s) are to
be returngd to the idle condition. In the case where:multiple
channels [but not all channels associsted with the ‘signal-
ling chanrlel) are to be restarted, the Channel identification
informatiop 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 tramsmitting the RESTART message the sending
entity shgll enter the Restart Request state, start timer
T316, angl wait for acRESTART ACKNOWLEDGE mes-
sage. No further RESTART messages shall be sent until a
RESTART ACKNOWLEDGE message is received or timer
T316 expjres.

Receipt
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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11.1.2 Receipt of RESTART

Upon receiving a RESTART message the recipient shall
enter the Restart state associated with the Global call refer-
ence. It shall then initiate the appropriatednternal actionp to
return the specified channels to the idlecondition and [call
reference(s) associated with those channels to the Null
state. Upon completion of interhal-clearing a RESTART
ACKNOWLEDGE message shall be transmitted to the grig-
inator, and the transmitting.entity 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 entity shall
transmit a RESTART ACKNOWLEDGE message to |the
originator on receiving a RESTART message.

If the Restart indicator information element is coded as
“indicated channel” and the Channel identification informa-
tion<element is not included, the procedures of 9.2.6.1 ghall
apply.

11.1.3 Restart collision

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

12 Protocol timers

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

Legend to Table 4, columns 7 and 8:
— M
— O The timer is optional

— M(l) The timer is mandatory if the associated pro-
cedures are implemented.

The timer is mandatory
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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 Teceiptof | ALERTINGOr | mncomptete(as
INFORMATION CONNECT specified in
message clause 10.1.4.2)
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
Yecond 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, SETUR
ACK. or RELEASE
COMPRLETE
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
Becond Minimum Release | On retransmission of On receiving Release Call M M
T308 4s, Request RELEASE RELEASE or Reference; place
Maximum RELEASE info-channel in
6s COMPLETE maintenance
condition.
(optionally initiate
RESTART
procedures)
T309 90 s Any State | SCM disconnection. On SCM re- Clear connection, M M
note 4 Calls in Stable establishment release call
states-are-notest roference-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
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