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International Organization for Standardization) and IEC (the International Electrotechnical Corlnmission) form the
specialized system for worldwide standardization. National bodies that are members of ISO~0rIEQ participate in the
development of International Standards through technical committees established by the respective organization to deal w
particulpr fields of technical activity. ISO and IEC technical committees collaborate in fields“of mutdal interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEE, also take palt in the work.

Internafional Standards are drafted in accordance with the rules given in the ISO/IEC Djrectives, Part 3.

In the fjeld of information technology, ISO and IEC have established a joint technieal committee, ISOfIEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for votimg. Publication as «
International Standard requires approval by at least 75 % of the national bodiesCasting a vote.

Attentign is drawn to the possibility that some of the elements of this Internatiohal Standard may be the sulpject of patent right
IEC shall not be held responsible for identifying any or all such-patent rights.

International Standard ISO/IEC 11572 was prepared by ECMA (as ' ECMA-143) and was adopted, under|a special “fast-tra
proceduire”, by Joint Technical Committee ISO/IEC JTArformation‘technologyin parallel with its approvgl by national
bodies pf ISO and IEC.

This thifd edition cancels and replaces the second edition (ISO/IEC 11572:1997), which has been technicglly revised.

Annexgs A, ZA, ZB and ZC form a normative part of this’Ihternational Standard. Annexes B to G are for infprmation only.
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Introductier
This Interpational Standard is one of a series of standards defining services and signalling protocols~applicable to Private
Integrated Services Networks (PISNs). The series uses ISDN concepts as developed by ITU-T and canformp to the framework
of Internatjonal Standards for Open Systems Interconnection as defined by ISO/IEC.

This Interpational Standard defines the signalling protocol for use at the Q-reference point in support of beargr circuit-switched
services. The protocol defined in this International Standard forms part of the PSS1 protocol (informally known as QSIG).

This Interpational Standard is based upon the practical experience of ECMA member companies and the results of their active
and continuous participation in the work of ISO/IEC JTC1, ITU-T, ETSI and other intefnational and national standardization
bodies. It represents a pragmatic and widely based consensus.
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Information technology — Telecommunications and information exchange between
systems — Private Integrated Services Network — Circuit mode bearer services —
Inter-exchange signalling procedures and protocol

1 Scope

This International Standard defines the signalling procedures and protocol for the purpose of circuit-swit¢ched Call Control ¢
the Q-rgference point between Private Integrated Network Exchanges (PINXs) connected together(within a Private Integrat
Servicels Network (PISN).

The Q reference point is defined in ISO/IEC 11579-1.

This International Standard is based upon that described in ITU-T Recommendation Q.931, including the provisions fc
symmefrical operation described in annex D of that recommendation.

Service| specifications are produced in three stages and according to the method _specified in ETS 300 387. This Internatiol
Standafd contains the stage 3 specification for the Q reference point and satisfies.the requirements identifjed by the stage 1 .
stage 2|specifications in ECMA-142, ECMA-148 and ISO/IEC 11584.

This International Standard is applicable to PINXs which interconnect to form’a PISN.

Annex ¥XC is an integral part of this International Standard.

2 Conformance

In ordgr to conform to this International Standard, a PINX shall satisfy the requirements identifief in the Protocol
Implemgntation Conformance Statement (PICS) proforma iniannex A.

3 Normative references

The following normative documents contain provisions which, through reference in this text, constitutd provisions of this
Internafional Standard. For dated references;.subsequent amendments to, or revisions of, any of thege publications do
apply. However, parties to agreements based’ on this International Standard are encouraged to investigate the possibility
applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of 1
normative document referred to applies. Members of ISO and IEC maintain registers of currently valid Intefnational Standard:

ISO/IEC 8886:1996Information technology — Open Systems Interconnection — Data link service definition.

ISO/IEC 11571:1998Information, technology — Telecommunications and information exchange between |systems — Privat
Integrafed Services Network=—"Addressing.

ISO/IEC 11579-1:1994ntormation technology — Telecommunications and information exchange between| systems — Privat
Integrafed Services Network — Part 1: Reference configuration for PISN exchanges (PINX).

ETS 300 387:1994Private Telecommunication Network (PTN); Method for the specification of basic apd supplementary
services.

ITU-T Rec” E.164:1991Numbering plan for the ISDN era.
CCITT Ret+330-1988SBNTumberngand-addressingprinciptes(Btue Boogk———————————————————
ITU-T Rec. Q.931:1993SDN user-network interface layer 3 specification for basic call control.

CCITT Rec. T.50:1988nternational Alphabet No. 5 (Blue Book).

4 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

4.1 Private Integrated Services Network (PISN) An ISDN providing services to a specific set of users (contrary to a public
ISDN which provides services to the general public).

NOTE - This definition does not include legal and regulatory aspects and does not indicate any aspects of ownership.

© ISO/IEC 2000 — Al rights reserved 1
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4.2 Private Integrated Network Exchange (PINX) : A PISN nodal entity which provides automatic connection handling
functions used for the provision of telecommunication services 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 the PSS1 Protocol entity within a PINX.

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

See figure 1.

4.4 Outgo|ng Call and Incoming Call : From the point of view of the Outgoing Side a call is an Outgoing Calk
From the point of view of the Incoming Side a call is an Incoming Call.

4.5 Originpting PINX, Terminating PINX and Transit PINX :  Within the context of a call, the PINXto which|the calling
user is attached is known as the Originating PINX.

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

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

See figurg 1.

4.6 Gateway PINX, Incoming Gateway PINX and Outgoing Gateway PINX :Within the context of a call, a PINX which
performs interworking between PSS1 and another signalling system, eitheISDN or non-ISDN, is known as d Gateway PINX.

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

A Gatewaly 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 Outgoing Gateway PINX.

See figurg 1.
Forwards direction
Originating PINX < Backwards direction Terminating PINK
or Iicoming or Outgoing
Gateway PINX Transit PINX Gateway PINK
Inter-PINX link Inter-PINX link
Outgoing Incoming Outgoing Incoming
side side side side

Figure [L - lllustration of terminology through example of a call routed over two Inter-PINX links employing PSS1

4.7 Precefling PINX and Subsequent PINX Within the context of a call, from the point of view of a PINX afting as the
Incoming Side of an Inter-PINX link, the PINX at the other end of the link, acting as the Outgoing Side, is known as the
Preceding PINX.

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

4.8 Inter-PINX link : The totality of a signalling channel connecting two PINXs and the user information channels under the
control of that signalling channel, as seen by each PINX.

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

2 © ISO/IEC 2000 — All rights reserved
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4.9 Route : A number of user information channels at the Q reference point that have the same characteristics (e.c
transmission capacity, time sequence integrity).

4.10 Signalling Carriage Mechanism (SCM) :The infrastructure that transports messages between Protocol Control entities
in two interconnected PINXs.

4.11 Unrecognised messageAn unrecognised message is defined as a message which is not specified in clause 13 of thit
International Standard or in any other Standard relating to PSS1 Protocol to which the PINX claims conformance (e.g.,

Standard specifying generic procedures for supplementary services).

NOTE - The handling of national/private messages is outside the scope of this International Standard (see annex D).

4.12 Unexpested-messageiithinthe-context-of-a—partictlarRrotocel-Contrel-state—an—bhexpested-mesgage is a message
which is recognised, but for which no procedures are defined in clauses 9.3 and 10, and annex ZAypf this Internation:
Standafd (or in any other Standard relating to PSS1 Protocol to which the PINX claims conformance) for receipt in tha
Protocql Control state.

4.13 Uprecognised information element :An unrecognised information element is defined as”an infofmation element
receivefl in a particular message which is not specified as part of that message in clause 18.0f this International Standard ol
any other Standard relating to PSS1 Protocol to which the PINX claims conformance (e.g., a Standarfd specifying gener
proceddrres for supplementary services).

NOTE - [The handling of national/private information elements is outside the scope of this Ipternational Standard (see @annex D).

4.14 Information elements with invalid contents :An information element with invalid contents is defined aq an information
element which is recognised, but whose contents cannot be interpreted as-valid using the rules specifie in clause 14 of t
International Standard, or contains field values which are marked as “resérved” in clause 14 of this Internafional Standard.
NOTE -[The receipt of reserved codepoints in octets 5, 6, and 7 of a BeareryCapability information element, shall ngt be treated as havi
invalid cpntents (see clause 14.5.5).

5 List of acronyms

ANF Additional Network Feature

DSS1 Digital Subscriber Signalling System Number 1

IE Information Element

ISDN Integrated Services DigitalNetwork

MP Mapping (functional grouping)

PICS Protocol Implementation Conformance Statement

PISN Private Integrated Services Network

PINX Private Seryvices Network Exchange

PSS1 Private-integrated Signalling System Number 1

SCM Signalling Carriage Mechanism

TE Terminal Equipment

6 General principles

The Basie"Call is a single invocation of a basic service. This International Standard specifies the signdlling procedures ft

establishing, maintaining and clearing a circuii-mode BasiC Call at an interface between two PINXS. These signalling
procedures are defined in terms of messages exchanged over a Signalling Carriage Mechanism (SCM) connection within
signalling channel of the Inter-PINX link. The result of successful Basic Call establishment is a connection for the purpose o
user information transfer. This connection uses a user information channel of the Inter-PINX link.

Throughout this International Standard, the term user information channel is used to indicate any channel other than tl
signalling channel.

Conceptually, an Inter-PINX link is attached to a PINX at the Q-reference point, and comprises a signalling channel and one «
more user information channels. In practice, these channels are provided by bearer services of an intervening network (ISE
or non-ISDN).

© ISO/IEC 2000 — All rights reserved
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6.1

Protocol model

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

The Proto)
identified
Protocol Q
Stage 2. F
link.

In order td
visible at t

6.2

Protocol G
flows from
results in

PSS1 PSS1
SignallingLayer SignallingLayer
PSS1 PSS1
Call Call
Control Control
PSS1 ? pss1 ? PSS1
Protocol < | Protocol | > Protocol
Control Control
PSS1 pPSS1
Signalling Signalling
Carriage Carriage
Mechanism Mechanism
PINX to PINX
Connection

Figure 2 - Control Pratocol Model

col Control entity provides services to Call Centrol. Call Control corresponds to the Call Control

or the Basic Call at Stage 2 (see ECMA-142). Primitives exchanged across the boundary betwee
ontrol correspond to the information flows exchanged between the Call Control functional entitieq
rotocol Control provides the mapping.between these primitives and the messages transferred ac

transfer messages, ProtocofiControl uses the services of the Signalling Carriage Mechanism. T
he C-reference point (see ISO/IEC 11579-1) are dependent upon the PINX interconnection scenar

Seérvices provided to Call"'Control

ontrol provides services to Call Control whereby Call Control can send information flows to and reg
the peer Call Cantrol. A primitive from Call Control to Protocol Control of type “request” or “respog

“confirmatjon” respectively. The following primitives are used:

SETUR

MORE
establi

P-REQUEST/INDICATION/RESPONSE/CONFIRMATION for the establishment of a call;
| INFORMATION-REQUEST/INDICATION for requesting more destination addressing informati

unctional entity

n Call Control and
5, as identified at
ross the Inter-PIN)

he actual protocols
0.

eive information
nse” normally

the associated information flow being presented to the peer Call Control as a primitive of type “indication” or

bn during call

shiment;

INFORMATION-REQUEST/INDICATION for

providing more destination addressing information

establishment;

and call establishment is proceeding;

ALERTING-REQUEST/INDICATION for indicating that the destination user is being alerted;
PROGRESS-REQUEST/INDICATION for indicating interworking conditions and/or the availability of in-band patterns;
REJECT-REQUEST/INDICATION for the immediate rejection of a call;

DISCONNECT-REQUEST/INDICATION for the initiation of call release;

during call

PROCEED-REQUEST/INDICATION for indicating that sufficient destination addressing information has been received
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— RELEASE-REQUEST/INDICATION for the completion of call release;
— DL_RESET-INDICATION for indicating to Call Control that a SCM reset has occurred.

6.3 Services required of the Signalling Carriage Mechanism

The services required of the Signalling Carriage Mechanism can be defined in terms of the services provided by ISO/IEC 888
Protocol Control uses the following acknowledged information transfer services and their associated primitives:

— Data transfer (i.e. Protocol Control message transfer), using the DL-DATA-REQUEST/INDICATION primitives;
— Establishment, using the DL-ESTABLISH-REQUEST/INDICATION/CONFIRM primitives;

—_ T AtnAation e tha N DEIEACE DENIECT/INIDICATION nrimitivac
errpiration—usingthe-BEREEEASE-REQUESTANDICATHON-pHmitives:

NOTE - An implementation is not constrained to use the ISO/IEC 8886 Protocol in order to provide these primitives:

7 Protocol Control states

Protocdl Control procedures for calls and layer management are specified in terms of:

a) megsages which are transferred across the Inter-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, and
d) the $tates that can exist within Protocol Control at each PINX.

State machines are deemed to exist for each circuit-mode call. Further state machines are deemed to exist for la)
managgment.

7.1 States for circuit-mode Call Control

The staes below are used in association with call references other than the global call reference.
7.1.1 |Null State (0)

No call pxists.

7.1.2 |Call Initiated (1)

This stdte exists for an outgoing call when the Qutgoing Side has sent a request for call establishment to the Incoming Side |
has not|yet received a response.

7.1.3 |Overlap Sending (2)

This stdte exists for an outgoing call when the Outgoing Side has received acknowledgement that the Incpming Side is able
receive|additional call information in overlap mode.

7.1.4 |Outgoing Call Proceeding(3)

This state exists for an outgaing call when the Outgoing Side has received acknowledgement that the¢ Incoming Side h
receivefl all call informationyhecessary to effect call establishment.

7.1.5 |Call Delivered.(4)

This stgte exists foran outgoing call when the Outgoing Side has received from the Incoming Side an indi¢ation that the calle
user is being alerted.

7.1.6 |CallPresent (6)

This stdte-exists for an incoming call when the Incoming Side has not yet responded to the request from the Outgoing Side f
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 beir
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 h:
answered the call.

NOTE - "answered" is the act of the end user accepting the call.
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7.1.9 Incoming Call Proceeding (9)

This state exists for an incoming call when the Incoming Side has sent to the Outgoing Side acknowledgement that it has
received all call information necessary to effect call establishment.

7.1.10 Active (10)

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

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

7.1.11 D-Obul LU} cht chucot (11)
This state|exists when a Side has sent to the other Side a request to disconnect the user information cannection and is waitin
for a response.

7.1.12 Djsconnect Indication (12)
This state|exists when a Side has received from the other Side a request to disconnect the user.nformation|connection and ha
not yet regponded.

7.1.13 REglease Request (19)
This statelexists when a Side has sent to the other Side a request to release the call-and has not yet received a response.

7.1.14 OQperlap Receiving (25)
This state|exists for an incoming call when the Incoming Side has sent acknowledgement to the Outgoing Sigle that it is able to
receive additional call information in overlap mode.

7.2 States for layer management

The stateg below are used in association with the global call reference:

7.2.1 Nl State (Rest 0)
No transagtion 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 hag not yet received «
acknowledgement.

7.2.3 Restart (Rest 2)

This statelexists for a restart transaction when the Side has received a restart request from the other Side but has not yet sent
acknowledgement.

8 Call Control

In addition to specifying Protocol Control, this International Standard also specifies those aspects of Call Control which are
necessary for PINXs to cooperate in the control of calls through a PISN. Although the behaviour of a Protog¢ol Control entity
with respgct to a call is dependent on whether the PINX is the Outgoing Side or the Incoming Side of the Inter-PINX link, its
behaviour|is independent of whether the PINX is a Transit PINX, an End (Originating or Terminating) PINX, or a Gateway
PINX. Call Control4equirements, 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 104 ‘specifies the special Call Control requirements 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 gre 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 requirements for Originating PINXs. The requirements of subclause 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 requirements for Terminating PINXs. The requirements of subclause 10.6 are
in addition to the requirements of Protocol Control, which are to be satisfied on the Incoming Inter-PINX link.

Subclause 10.7 specifies the special Call Control requirements for Incoming Gateway PINXs. The requirements of subclause
10.7 are in addition to the requirements of Protocol Control, which are to be satisfied on the Outgoing Inter-PINX link.
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Clause 10.8 specifies the special Call Control requirements for Outgoing Gateway PINXs. The requirements of subclause 1(
are in addition to the requirements of Protocol Control, which are to be satisfied on the Incoming Inter-PINX link.

8.1 States for Transit PINX Call Control
The states below are used in association with calls in Call Control of a Transit PINX.

NOTE - These states are used in order to describe the behaviour of the Transit PINX Call Control function. These internal states are
descriptive tool and are not intended to constrain implementations.

8.1.1 TCC_ldle (0)

No call exists.

8.1.2 |TCC_Await Digits (1) FJ

This state exists when Call Control has received a request for call establishment from the Preceding PINX and is awaitir
additionjal call information in order to select a route to the Subsequent PINX.
8.1.3 |TCC_Await Additional Digits (2)

This stgte exists when Call Control has sent a request for call establishment to the Subsequent PINX anfl is awaiting possil
additional call information from the Preceding PINX.
8.1.4 |TCC_Overlap (3)

This stgte exists when Call Control is awaiting possible additional call information from the Preceding PINX, having receivec
acknowledgement that the Subsequent PINX is able to receive additional call information in overlap mode,
8.1.5 |TCC_Incoming Call Proceeding (4)

This stpte exists when Call Control has determined that it has received all call information necegsary to effect ca
establighment and has informed the Preceding PINX, but no respofse’to the request for call establishmgent has been rece;
from th¢ Subsequent PINX.

8.1.6 |TCC_Transit Call Proceeding (5)
This stdte exists when Call Control has received from the Stibsequent PINX a response to the request for ¢all establishment :
is no longer expecting additional call information to pass:to*'the Subsequent PINX in overlap mode.
8.1.7 |TCC_Call Alerting (6)

This stqte exists when Call Control has received ftom the Subsequent PINX an indication that the called [user is being alert
and hag relayed the indication on to the Preceding 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 PINX &
indicatipn that the called user has ahswered the call.

NOTE - [answered" is the act of the end user accepting the call.

8.1.9 |TCC_Await Incoming Release (8)
This sfate exists when_Call Control has initiated call clearing 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 clearing towards the Subsequent PINX apd is awaiting ar
acknowfledgement.

8.1.11 LTeC _Await T\Aln_\l\lny Release (1 ﬂ)

This state exists when Call Control has initiated call clearing towards the Preceding PINX and towards the Subsequent PIN
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 awaiti
the initiation of clearing procedures.

8.1.13 TCC_Await Outgoing Disconnect (12)

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

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 Eftablishment of a Signalling Carriage Mechanism connection

Before thg procedures for Call Control, layer management or any of the general procedures in clauses'9:2,
can be pgrformed, a SCM connection shall be established. If a SCM connection has not already been es
Control shall request establishment by sending a DL-ESTABLISH-REQUEST primitive to,(the" Sign
ism. Receipt of a DL-ESTABLISH-CONFIRMATION primitive or a DL-ESTABLISH-INDICATION pri
the Signalling Carriage Mechanism indicates that a SCM connection has been established.

9.1.2 Tiansfer of data
A PSS1 njessage (or message segment) is transmitted by including it with a DL-DATAREQUEST primitive
Carriage Mechanism.

A PSS1 rhessage (or message segment) appears included with a DL-DATA-INDICATION primitive from
Carriage Mechanism.

9.1.3 Signalling Carriage Mechanism reset

Receipt of a DL-ESTABLISH-INDICATION primitive from the Signalling Carriage Mechanism subsequent tg
of the SCM connection indicates a spontaneous SCM reset. The proeedures specified in subclause 9.2.8 shg
9.1.4 Signalling Carriage Mechanism failure

Receipt off a DL-RELEASE-INDICATION primitive from the-SCM indicates a SCM malfunction. The procedu
subclauseg 9.2.9 shall apply.

9.2 Handling of protocol error conditions

The procddures of clauses 9.3, 10, 11 and 12 ofthis specification are applicable only to those messages wh
described|in subclauses 9.2.1 through 9.2.7.

Subclausgs 9.2.1 through 9.2.7 are listed\in order of precedence.

921 P

When a 1
ignored. “|

otocol discriminator error;

nessage is received With-a protocol discriminator not in accordance with subclause 14.2, that
gnore” means to do hothing, as if the message had never been received.

9.22 M

When a n
ignored.

essage too shoftt
essage is received that is too short to contain a complete message type information element, th

923 C
9.2.3.1 In

all reference error
valid call reference format

9.3 and annex ZA
tablished, Protoco
blling Carriage
mitive from

fo the Signalling

the Signalling

establishment

[l apply.

es specified in

ich pass the checl

message shall be

ht message shall k

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

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

If a message containing the Dummy call reference is received, except when used in the context of other Stan
its use, the message shall be ignored.

9.2.3.2 Call reference procedural errors

maximum length

dards which define

Whenever any message except SETUP, STATUS, RELEASE or RELEASE COMPLETE is received specifying a call
reference (other than the global call reference) which is not recognised as relating to an active call or to a call in progress, the
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receiving entity shall send a RELEASE COMPLETE message and remain in the null state. The RELEASE COMPLETE
message shall contain the call reference of the received message and cause number 81, “invalid call reference value”.

Alternatively, the receiving entity may send a RELEASE message (in place of the RELEASE COMPLETE message) in thi:
situation, but this is not the preferred option. The RELEASE message shall contain the call reference of the received messe
and cause number 81, “invalid call reference value”.

When a SETUP message is received specifying a call reference which is not recognised as relating to an active call orto a c
in progress, and with a call reference flag incorrectly set to ONE, this message shall be ignored.

When a STATUS message is received specifying a call reference which is not recognised as relating to an active call or to

call in progress, the procedures of subclause 9.3.2 shall apply.

When d RELEASE message is received specifying a call reference which is not recognised as relating\to
call in progress, the receiving entity shall send a RELEASE COMPLETE message. The RELEASE COMP
contain|the call reference of the received message and cause number 81, “invalid call reference value”.

an active call or tc
L ETE message she

When 3§ RELEASE COMPLETE message is received specifying a call reference which isgiot recognispd as relating to &
active gall or to a call in progress, no action shall be taken.
When g SETUP message is received specifying a call reference which is recognised, ds relating to an active call or to a call

progregs, this SETUP message shall be ignored.

When any message except RESTART, RESTART ACKNOWLEDGE or STATUS is received specifyi
referenge, no action shall be taken on this message and a STATUS message-specifying the global call
numbel 81 “invalid call reference value” shall be returned.

9.24

Whene
be retu
state o
non-exi
shall bg:

Message type or message sequence errors

er an unrecognised or unexpected message is received in_any state other than the Null state, a §
ned with a cause information element. The cause value ‘used shall be number 98 “message no
message type non-existing or not implemented”. If the ‘receiving entity can distinguish between

cauge number 97 “message type non-existing or notimplemented”; or

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

Alternatively, a STATUS ENQUIRY message. tmay be sent requesting the Protocol Control state of the pee

There gre two exceptions where a STATUSor STATUS ENQUIRY message shall not be sent. The first e

outgoing or incoming side receives an‘unexpected RELEASE message (e.g., if the DISCONNECT mess
undete¢ted transmission errors). Inthis case the receiving entity shall: disconnect and release the infor
RELEASE COMPLETE message to the originator; release the call reference; stop all timers; enter the N
Call Coptrol.

The se¢ond exception is when the outgoing or incoming side receives an unexpected RELEASE COMPLI
case, the receiving entityyshall: disconnect and release the information channel; release the call reference
the Null state; and inform Call Control.

9.2.5 |[Generalinformation element errors

9.2.5.1| Duplicated information elements

If an information element is repeated in a message more times than is permitted for that particular messg

hg the global call
reference with ca

TATUS message
[ compatible with c
unimplemented (

5ting) message types and implemented message types which are incompatible with the call state, then the cause

I entity.

ception is when tt
ge was corrupted
ation channel; ret
ull state; and infori

FTE message. In tl
; stop all timers; er

ge, only the conte

UHba hbhaoodlad All

t occurrences of tf

of the
element shall be ignored.

Heran filaot tafa i ot o laraaeni-Ha-ta-ts Lot of v obid: oo L PN PTRPN
CoOrTCTICC S O tat o Hat o CTeTTICTIC P toO— et O o ptutonS—Stan ot iartarC U7t SthySTtYuti

9.2.5.2 Information elements exceeding maximum length

Information elements with a length exceeding the maximum length (given in clause 14) shall be treated as informatio

elements with content error.

9.2.5.3 Information elements out of sequence

If a variable length information element is received out of sequence (i.e. its code value is lower than that of the previou

variable length information element) the receiving entity may ignore this information element and conti
message.
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NOTE - If the information element is mandatory and the receiteoses to ignore the element, the error handling procedures of 9.2.6.1 will

be followed. If the ignored information element is non-mandatory, the receiver will continue to process the message.

Some implementations may choose to process all the information elements received, regardless of the order in which 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 which has one or
more mandatory information elements missing, no action shall be taken on the message and no state change shall occur. £

STATUS message shall then be returned with cause number 96 “mandatory information element is missing”.

When a
COMPLE]

When a D)JSCONNECT message is received with one or more mandatory information elements missing, the
be the same as if a DISCONNECT message with cause number 31 “normal, unspecified” was received (see
the exception that the RELEASE message returned shall contain cause number 96 “mandatorysinformation e

When a H
missing th
received
“mandatof

SETUP message is received which has one or more mandatory information elements miss
E message with cause number 96 “mandatory information element is missing” shall be returned.

ELEASE message is received as the first clearing message with one or more mandatory infg
e actions taken shall be the same as if a RELEASE message with causeumber 31 “normal
see subclause 10.2), except that if a RELEASE COMPLETE message is\ sent it shall contain
y information element is missing”.

When a RELEASE COMPLETE message is received as the first clearing message, with one or more man
elements missing, it shall be assumed that a RELEASE COMPLETE message was received with cause n
unspecifigd”

9.2.6.2 Mandatory information element content error

When a njessage other than SETUP, DISCONNECT, RELEASE, 'or RELEASE COMPLETE is received W
more mandatory information elements with invalid content, ng‘@ction shall be taken on the message and no
occur. A JTATUS message shall then be returned with cause number 100 “invalid information element conte

When a $ETUP message is received which has onevor more mandatory information elements with i
RELEASH COMPLETE message with cause number300 “invalid information element contents” shall be retu

When a DISCONNECT message is received withiinvalid content of the cause information element, the acti
the same ps if a DISCONNECT message with'cause number 31 “normal, unspecified” was received (see s

u
the exception that the RELEASE message returned shall contain cause number 100 “invalid information eler‘x

When a
same as i
a RELEAS

When a H
assumed

ELEASE message is received-with invalid content of the cause information element, the actions
a RELEASE message with.cause number 31 “normal, unspecified” was received (see subclause
bE COMPLETE message is’sent, it shall contain cause number 100 “invalid information element co

RELEASE COMPLETE message is received with invalid content of the cause information ele
hat a RELEASE_.GCOMPLETE message was received with cause number 31 “normal, unspecified”.
9.2.7 Npn-mandatorydnformation element errors

9.2.7.1 Npn-mandatory information element not recognised

When a tnessage. is received which has one or more non-mandatory information elements which are
receiving pntity, shall check whether they indicate “comprehension required” (refer to table 22 for the info

ng, a RELEASE

hctions taken shall
clause 10.2), with
ement missing”.

rmation elements
unspecified” was
cause number 96

jatory information
Limber 31 “normal,

hich has one or
state change shal
nts”.

nvalid content, a
rned.

bns taken shall be
clause 10.2.), with
ent contents”.

taken shall be the
10.2), except that i
ntents”.

nent, it shall be

unrecognised, the
rmation element

identifiers|reServed with this meaning). If any information element is encoded to indicate “comprehension r

bquired” then the

procedures in subclause 9.2.6.1 shall apply.

If all unrecognised information elements are not encoded to indicate “comprehension required”, the following actions shall

apply:

valid content;

The receiving entity shall take action on the message and on those information elements which are recognised and have

When the received message is other than a DISCONNECT, RELEASE or RELEASE COMPLETE, a STATUS message

may be returned containing one Cause information element. The Cause information element shall contain cause number 9¢
“information element non-existent or not implemented”, and the diagnostic field, if present, shall contain the unrecognised

information element identifier for each information element that is unrecognised. The STATUS message

10

shall indicate the
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call state which the receiving entity enters after processing the message in which the unrecognised information element w

received.

— Ifa DISCONNECT message is received with one or more unrecognised information elements, the actions taken shall be t
same as if a DISCONNECT message was received without these unrecognised information elements (see subclause 1
with the exception that the RELEASE message returned shall contain cause number 99 “information element non-existe
or not implemented”. This cause information element may contain a diagnostic field which shall contain the information

element identifier for each unrecognised information element.

— If a RELEASE message is received with one or more unrecognised information elements, the actions taken shall be tl
same as |f a RELEASE message was recelved without these unrecognlsed information elements (see subclause 10.2)

infojmation element identifier for each unrecognised information element.

— If a RELEASE COMPLETE message is received with one or more unrecognised information) element
shal| be the same as if a RELEASE COMPLETE message without those unrecognised infermation elen

9.2.7.2| Non-mandatory information element content error

When g message other than DISCONNECT, RELEASE or RELEASE COMPLETE js\received which ha:
mandatory information elements with invalid content, action shall be taken on the\message and those

which dre recognised and have valid content. A STATUS message may be retdrned containing a causq
with cguse number 100 “invalid information element contents”, and the diagnostic field, if present,
informattion element identifier for each information element with invalid conteft. The STATUS message sh
state which the receiving entity enters after processing the message/in which the information eleme
receivefl.

If a DIFCONNECT, RELEASE or RELEASE COMPLETE message is received which has one or md
informattion elements with invalid content, normal call clearing ptocedures (defined in subclause 10.2) shal

in the establishment phase (states 1, 3, 4, 6, 7, 8, and 9) and in the Active state shall be mairn
US message may also be sent to report the current Protocol Control state to the peer entity or a
sage may be sent to verify-the Protocol Control state of the peer entity.

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

ation element no
shall contain the

S, the actions take
hents was receivec

5 One or more non
nformation elemer
information elem
shall contain the
all indicate the cal
Nt content error wi

re non-mandatory
apply.

SH-INDICATION

aring by sending
ause 10.2.

tained. Optionally,
STATUS ENQUIR

$E-INDICATION

all be started.

When ibfarmed o M re-establishment by means of the DI - AR H-CONEIRMATION primiti
procedure shall apply, for each active call:

— timer T309 shall be stopped;

p, the following

— either: the PSS1 entity shall send a STATUS message 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 Control state of the peer entity.

Cause number 31 “normal, unspecified” is recommended to be used in the STATUS message.

If timer T309 expires prior to SCM re-establishment, Protocol Control shall: release all resources; releas
and enter the Null state. Call Control shall be informed of the failure of the call.
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9.3
9.3.1

Status and status enquiry protocol procedures
Status enquiry procedure

Whenever Protocol Control wants to check the correctness of a Protocol Control state at a peer PSS1 entity, a STATUS
ENQUIRY message may be sent requesting the Protocol Control state.

Upon sending the STATUS ENQUIRY message, timer T322 shall be started in anticipation of receiving a STATUS message.
While timer T322 is running, only one outstanding request for Protocol Control state shall exist. Therefore if timer T322 is

already running, it shall not be restarted. If a clearing message is received before timer T322 expires, timer T322 shall be
stopped, and the call clearing shall continue.

Upon receipt of a STATUS ENQUIRY message, the receiving entity shall respond with a STATUS messa

ge, reporting the

current Pr
ENQUIRY]

The sendi
the sendir]
the STAT
continue t

If a STAT
stopped, &

These “ap

btocol Control state and containing cause number 30 “responding to STATUS ENQUIRY”. Receip
message shall not result in a state change.

ng or receipt of the STATUS message in such a situation will not directly affect the ProtocolCont
g or receiving entity. The side having received the STATUS message shall inspect the“cause info
S message contains any cause other than cause number 30 “responding to STATUS ENQUIRY’
b time for an explicit response to the STATUS ENQUIRY message.

JS message is received that contains cause number 30 “response to STATUS-ENQUIRY” the tin
nd the “appropriate actions” shall be taken.

propriate actions” are implementation dependent. However, the actions{prescribed in 9.3.2 below 3

If the sender’s Protocol Control state changes after STATUS ENQUIRY has been sent, this shall be taken

checking f

If timer T3
of times u

The numb
is exceed
“temporar

If T322 eX
received t
the same

932 R

On receip
shall chec
that call rg

or a compatible Protocol Control state in the received STATUS message.

P2 expires, and no STATUS message was received, the STATUS ENQUIRY message may be tra
Ntil a response is received.

er of times the STATUS ENQUIRY message may be retransmitted is a implementation dependent
bd, that call shall be cleared. The cause that should be used when clearing in this situation is
 failure”. Call Control shall be notified of the failurg, of the call.

pires and a STATUS message, with a cause value other than number 30 “response to STATUS
he actions taken shall be an implementation option, which may be to process the received Protoq
vay as if the cause in the received STATUS message was humber 30 “response to STATUS ENQLU

bceiving a STATUS message

of a STATUS message containing-a call reference value other than the Global Call Reference, t
k whether the Protocol Controlistate reported in the STATUS message is compatible with the stg
ference internally. Table 1 indjcates which Protocol Control states shall be considered compatible.

of the STATUS

ol state of either
mation element. If
, timer T322 shall

ner T322 shall be

hall apply.

nto account when

hsmitted a number

value. If the limit
cause number 4’

ENQUIRY”, was
ol Control state in
JIRY”.

e receiving entity
te associated with

12
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On recgipt of a STATUS message reporting an,incompatible Protocol Control state, the receiving entity S
call by pending an appropriate clearing message with cause number 101 “message not compatible wit
other agtions which attempt to recover from a‘mismatch. These actions are an implementation decision.

The follpwing rules shall, however, apply:

ISO/IEC 11572:2000(E)

Table 1 - Compatible Protocol Control states

Internal Protocol Control state associated | Reported Protocol Control state in STATUS
with call reference message
0 Null 0 Null
1 Call Initiated 6 Call Present
2 Overlap Sending 25 Overlap Receiving
3 Outgoing Call Proceeding 9 Incoming Call Proceeding
7z 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 Proceeding 3 Outgoing Call Proceeding
10 Active 10 Active
8 Connect Request
11 Disconnect Request 11 Disconnect Request
12 Discofinect Indication
12 Disconnect Indication 11 Disconnect Request
19 Release Request 19 Release Request
25 Overlap Receiving 2 Overlap Sending

if a STATUS message indicating’ any Protocol Control state except the Null state is received in thg
RELEASE COMPLETE message shall be sent.

hall either: clear tr
h call state”; or, ta

2 Null state, then

Altefnatively, in this casé-a RELEASE message may be sent in place of the RELEASE COMPLETE message, but this i

not the recommended-option.

lease Request sta

iver shall release

o he receiver 0O A me

discard the message and shall remain in the Null state.

9.3.2.2 Receipt of a STATUS message reporting a compatible Protocol Control state

No action shall normally be taken on receipt of a STATUS message indicating a compatible Protocol Control state exce|
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 implemented”;
cause number 99 “information element non-existent or not implemented”; or,

cause number 100 “invalid information element contents”.
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In these cases, the actions to be taken are an implementation option. The receiving entity should attempt to analyse the content
of the received STATUS message considering the current stage of the call in order to determine whether or not the call can
continue. If successful analysis and recovery are not possible, the call may be cleared as described in subclause 10.2.

NOTE - To improve interworking between implementations that support the requirements of ECMA-165 and implementations that do not, it
is recommended that the diagnostic field should be included in the Cause information element when sending a STATUS message with cause
values 97 or 100. It is also recommended that a call should not be cleared on receipt of a STATUS message containing either of these caust
values. Implementations that do not support ECMA-165 will normally return a STATUS message on receipt of a message or information
element defined in ECMA-165. The clearing of the call in such situations should not be the normal behaviour.

9.3.2.3 Receiving a STATUS message containing the global call reference
On receip of a STATUS message rnntaining the Globhal Call Reference the rprpi\/ing pnfity shall check whether the reported
layer manpgement state is compatible with its own internal layer management state, according to table 2:Ilayer managemen
shall be informed if the STATUS message reports an incompatible state in Restart or Restart Requeststateg (1 or 2), otherwise
no action shall be taken.

NOTE - The Call Reference flag of the Global Call Reference applies to the Restart procedures. As a result,\the state regeived in a STATUS
message cpntaining the Global call reference shall be compared with the layer management state of the specific Global Call Reference
identified by the setting of the Call Reference flag.

Table 2 - Compatible layer management states

Internal layer management state associated | Reported layer management state in
with global call reference STATUS message

0 Null 0 Null

1 Restart Request 2 Restart

2 Restart 1 Restart Request

10 Clrcuit-switched Call Control procedures
The specification of the procedures for the control of circuit-switched calls across the network is contained in four parts.

— The firgt part (subclauses 10.1 - 10.3) specifies‘the procedures and message flows over a symmetrica| interface betweer
two peger PINXs.

Detaildd specification and description language (SDL) diagrams for the procedures specified in these clajses are containec
in anngx E.

— The sgcond part (subclause 10.4)(specifies how the procedures and message flows over either side of a Transit PINX are
interrelated.

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

— The third part (subclauses 10.5 and 10.6) specifies the requirements for Call Control at an End PINX.
— The folirth part (subclauses 10.7 and 10.8) specifies the requirements for Call Control at a Gateway PINX

10.1  Call establishment
10.1.1 Cplieguest

Call estabfishmentstattbemtiated by the Outgomyg-Sidesendmya SETUPmessage,and-startimg-T303—The Outgoing Side
shall select a channel (not known to be busy) for use by the call and indicate this in the channel identification information
element. If the Outgoing Side knows all appropriate channels controlled by the signalling channel are in use, it shall not send a
SETUP message.

If no response (as prescribed in 10.1.4) is received from the Incoming 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 contain Cause number 102 “recovery on timer expiry”. Call Control shall
be notified of the failure of the call.

14 © ISO/IEC 2000 — All rights reserved
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The SETUP message shall always contain a call reference, selected according to the procedures given in subclause 14..
shall also contain all the information required by the Incoming Side to process the call. The number digits within the Callec
party humber information element may optionally be incomplete, thus requiring the use of overlap sending (see subclau:
10.1.3). The SETUP message may optionally contain the Sending complete information element in order to indicate that tl
number is complete.

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

Following the transmission of the SETUP message, the Outgoing Side shall enter the Call Initiated state. On receipt of tt
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 elementin
channel(s), encoded as defined in 14.5.12.

Hicating the selecte

All the ¢hannels indicated shall be within a Route containing channels for which time sequence integrity is maintained.

h element does no
res of 9.2.6.2 shs

If the information transfer rate implied by the channel(s) indicated in the Channel identification, informatio
match the information transfer rate indicated in the Bearer capability information element; the procedu

apply.

The Ch
elemen

annel identification information element shall indicate one of the following.ig<the channel identification information

E, in addition to the selected channel number:

a) channel(s) are indicated, no acceptable alternative; or,

b) chapnel(s) are indicated, any alternative is acceptable.

In both pases, 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 Incaming Side shall reserve any available |information chann

associgted with the signalling channel (within the constraints of the' channel assignment specified above).

The se
SETUP
CONNE
sent as

ected information channel(s) shall be indicated in thie*first message returned by the Incoming Sidle in response to 1
message (i.e. a SETUP ACKNOWLEDGE or CGALL PROCEEDING message). The receipt of gn ALERTING or
ECT message as the first response to SETUP shall not Cause a protocol error, even though they wWould not normally
the first responding message by Protocol Control.

In case
RELEA

nels are available,
Side as described

a) if the specified channel(s) are not ayvailable, or, in case b) if no channels, or insufficient chan
SE COMPLETE message containing:a‘Cause information element shall be sent by the Incoming

subclad
34 “no

In case
the Out

se 10.2. Cause number 44 “requested circuit/channel not available” shall be the Cause sent in cas
ircuit/channel available” shall be the Cause sent in case b). Call Control shall be informed of the fa

b) if the channel(s) indicatéd in the CALL PROCEEDING or SETUP ACKNOWLEDGE message &
going Side, the call shall'bé cleared in accordance with clause 10.2. The cause value used shall

b a) and Cause nul
lure of the call.

\re unacceptable tc
be appropriate to

clearing
exist”. @

10.1.3
NOTE -

If the re

circumstances. For example, cause number 6 “channel unacceptable” or cause number 82 “identjfied channel does
Lall Control shall bennformed of the failure of the call.
Overlap sending

f enbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be testedl.

ceived SETUP message does not contain a Sending complete information element, and contains gither:

— incomplete called number information; or,

callg

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

When the SETUP ACKNOWLEDGE message is received, the Outgoing Side shall enter the Overlap Sending state, stop T3(
and start timer T304.

After receiving the SETUP ACKNOWLEDGE message, the Outgoing Side shall send the remainder of the Called part

d pumber information which the Incoming Side cannot determine to be complete

number digits (if any) in one or more INFORMATION messages.

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

© ISO/IEC 2000 — All rights reserved
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The INFORMATION message which completes the information sending may contain a “Sending complete” information
element. The Incoming Side shall restart timer T302 on the receipt of every INFORMATION message not containing 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 clearing using the procedures in subclause 10.2. The Cause that
should be used towards the calling user is Cause number 28 “invalid number format”; towards the called user, the Cause usec
should be Cause number 102 “recovery on timer expiry”. Call Control shall be informed of the failure of the call.

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

number28 “invalid number format”™

if it determines that the call information is incomplete, initiate call clearing in accordance with clause 10.2 with Cause

otherw

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

10.14 C
10.1.4.1 0

If enbloc {
from the Q
Side to a
PROCEE
start T31(
state.

All proceeding
all proceeding, enbloc sending

ending is used (i.e. the Incoming Side can determine it has received sufficient information in the
utgoing Side to establish the call) the Incoming Side shall send a CALL PROCEEDING messagg
cknowledge the SETUP message and to indicate that the call is being ptocessed. Upon rec
DING message, the Outgoing Side shall enter the Outgoing Call Proceeding\state, stop timer T303
. After sending the CALL PROCEEDING message, the Incoming Side- shall enter the Incoming

NOTE - T3]0 is 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 ca
then the Ipcoming Side shall initiate call clearing as defined in subclause 10.2. Some of the Causes that may
in subclause 10.1.8. This is not exhaustive.

10.1.4.2 dall proceeding, overlap sending

NOTE 1 - I enbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be tested
Following fthe occurrence of one of these conditions:

ipt by the Incoming Side of a Sending complete indication; or,

analysis by the Incoming Side that all call jnformation necessary to effect call establishment has been rece

and if the [ncoming Side can determine that access to the requested service is available, the Incoming Side
PROCEEDING message to the Outgoing-Side; stop timer T302; and enter the Incoming Call Proceeding stat

If, following the receipt of a SETUP{message or during overlap sending the Incoming Side determines that fo
call canngt be supported, then the)Incoming Side shall initiate call clearing as defined in subclause 10.2. S
that may e used are given in.stbclause 10.1.8. This list is not exhaustive.

NOTE 2 - The CALL PROCEEDING message is sent to indicate that the requested call establishment has been initiatg
establishment information‘will'be accepted.

When the[Outgoing, Side receives the CALL PROCEEDING message it shall enter the Outgoing Call Proc
timer T304 and if @pplicable, start timer T310.

NOTE 3 - T310.is optional in the case of a Transit PINX and mandatory in the case of an Originating PINX (see 12).

SETUP message
e to the Outgoing
eipt of the CALL
and, if applicable,
Call Proceeding

nnot be supported,
be used are givel

pived;

hall: send a CALL

5
b
r some reason the
bme of the Causes

d, and no more call

beding state, stop

Upon receiving an indication that the called party Is alerting or that the call has been answered, the incomi

ng side shall stop

timer T302 and send an ALERTING or CONNECT message, respectively, to the Outgoing Side. 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,
CONNECT message to the Outgoing side, shall be discarded and no further action shall be taken.

10.1.4.3 Expiry of timer T310

ALERTING or

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
in band” or number 8 “in band information or appropriate pattern now available”]) the Outgoing Side shall

16

may be available
initiate clearing
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procedures as described in subclause 10.2. The clearing Cause sent to the Incoming Side should be Cause number
“Recovery On Timer Expiry”. Call Control shall be notified of the failure of the call.

10.1.5 Call confirmation indication

Upon receiving an indication that the called party is alerting, the Incoming Side shall send an ALERTING message to thi
Outgoing Side and enter the Call Received state. The ALERTING message shall only be sent after a SETUI
ACKNOWLEDGE or a CALL PROCEEDING message has been sent across the interface. When the Outgoing Side receive
the ALERTING message it shall enter the Call Delivered state, stop T310, if running, and optionally3§tart T

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

If T301
proced

alerted)’.

10.1.6
Upon r

backwa
timer T
SETUP

The CC
a possi

On rec

ACKN(

If, on re
the Act
messag

Any IN

CONNE
If T313

expires prior to the receipt of a CONNECT message then the Outgoing Side shall clear the callin
Wires contained in subclause 10.2. The clearing Cause used should be Cause number 19 #No a|

Call connected

bceiving an indication from Call Control that the call has been answered and requires through co|
rd and forward directions, the Incoming Side shall send a CONNECT message to the Outgoing
B13 and enter the Connect Request state; or enter the Active state. The CONNECT message sha
ACKNOWLEDGE or a CALL PROCEEDING message has been sent acrassithe interface.

NNECT message indicates to the Outgoing Side that a connection has-been established through
ble local indication of alerting.

pipt of the CONNECT message, the Outgoing Side shall: stop 1310, T301 or T304 (if running),
WLEDGE message to the Incoming Side and enter the Active,state.

ceipt of the CONNECT ACKNOWLEDGE message the Inceming Side is in the Connect Request
ve state and cancel timer T313. If the Incoming Side iS.in the Active state when a CONNECT
e is received, the message shall be ignored.

FORMATION message received by the Incoming\side, after having sent a CALL PROCEEDIN(
ECT message to the Outgoing side, shall be dis¢arded and no further action shall be taken.

expires prior to the receipt of a CONNECT, ACKNOWLEDGE message, then the Incoming Sidg

(

[

pccordance with tr
hswer from user (

nnection in both tf
Side and either: st
Il not be sent befo

the network and st

send a CONNEC™

state, it shall ente
ACKNOWLEDGE

5, ALERTING or

2 shall initiate call

clearing procedures by sending a DISCONNECT ‘message to the Outgoing Side, as described in subclause 10.2. The Ca
value uged in this situation should be number 102 “recovery on timer expiry”.

NOTE - |f by mutual agreement T313 is not implemented, the sending of CONNECT ACKNOWLEDGE message is opfional.

10.1.7 | Use of the PROGRESS message

10.1.7.1 During call establishment

During [call establishment, thé call may leave the PISN environment (e.g. because of interworking with another network’
When this situation occurs;aProgress indicator information element containing the appropriate progress description value m
be sent|over the PISN in.the direction of the calling user.

Where his indicationannot be sent in a Call Control message (e.g. ALERTING) it shall be sent in a PROGRESS messag
On recgipt of a PROGRESS message, no state change shall occur, but timer T310 (if running) shappdeevighen CCITT
progregs description number 1 “call is not end to end ISDN, further progress information may be available jn-band” , number
"destination address is non-ISDN", or number 8 “in-band information or appropriate pattern now available”|is received.
10.1.7.1 Boring call failure

If an in-band tone or announcement is to be applied to indicate to the calling user failure of a call which has not yet reached tt
active state, the Incoming Side shall send a PROGRESS message to ensure that the information channel is through conne
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
call that has reached the Active state, the in-band tone or announcement may be applied without sending a PROGRE
message, as the information channel would already be through connected in both directions.

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

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

© ISO/IEC 2000 — Al rights reserved 17
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10.1.8 Failure of call establishment

In the Call Present, Overlap Receiving, Incoming Call Proceeding or Call Received states, the Incoming Side may initiate
clearing as described in subclause 10.2 with Cause. Examples of some of the Causes that may be used to clear the call, whe
the Incoming Side is in the Call Present, Overlap Receiving, or Incoming Call Proceeding state are as follows:

— number 1 “unassigned (unallocated) number”
— number 3 “no route to destination”
— number 17 “user busy”

— number 18 “no user responding”

— number 22 “number changed”

— numbefr 28 “invalid number format”

— numbefr 34 “no circuit channel available”

— numbefr 44 “requested circuit channel not available”
— numbefr 58 “bearer capability not presently available”
— numbefr 65 “bearer capability not implemented”

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

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

10.2  Call clearing
10.2.1 Terminology
The following terms are used in this International Standard in the description of clearing procedures:

— A channel is “connected” when the channel is part©@f a PISN connection established according to this International
Standdrd.

— A channel is “disconnected” when the channellis no longer part of a PISN connection, but is not yet available for use in a
new cgnnection.

— 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 “reteased” is available for reuse.

10.2.2 Ekception conditions

Apart fronp the exceptions listed.-below, call clearing shall be initiated when the Outgoing Side or the Incoming Side sends a
DISCONNECT message and:follows the procedures defined in subclause 10.2.3. The exceptions to the|above rule are as
follows:

— The rejection of aiSETUP message by the Incoming Side when no responding message has previougly been sent (e.g
becauge of the\ unavailability of a suitable information channel) shall be accomplished by returning a RELEASE
COMPLETE.message, releasing the call reference, and entering the null state.

— Unsuc essful termination of the |nformat|on channel selection procedure by the S|de offermg the caII shalllbe accomplished
by sen : b appropriate to th
clearing cwcumstances For example cause number 6 “channel unacceptable or cause number 82° |dent|f|ed channel doe:s
not exist”.

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

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

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

The Outgoing Side shall initiate clearing by: sending a DISCONNECT message; starting timer T305; disconnecting the
information channel(s); and entering the Disconnect Request state. Following the receipt of the DISCONNECT message, t
Incoming Side shall consider the call to be in the Disconnect Indication state.

On recet

a REL

On rec
RELE

On rec
both th

If the G
expires
DISCO

If in the
RELEA
receive
a maint

10.2.4
Clear (
specify
Reques
RELEA|

Clear c
value. T
referen

10.3

In symr
same ¢
shall bg
whethe
indicate

wpn

chamnels exist) shall be indicated in the first response to the SETUP message sent from side “B”.

INE
side

ASE message to the Outgoing Side; start timer T308; and enter the Release Request state.

ipt of the RELEASE message the Outgoing Side shall: cancel timer T305; release the informatig
E COMPLETE message; release the call reference; and return to the Null state.

ipt of a RELEASE COMPLETE message from the Outgoing Side, the Incoming Side-shall: stop
information channel(s) and the call reference; and return to the Null state.

utgoing Side does not receive a RELEASE message in response to the DISCONNECT messag
it shall send a RELEASE message to the Incoming Side with the ,€ause number original
NNECT message, start timer T308 and enter the Release Request state:

Release Request state, a RELEASE COMPLETE message is not+eceived before the first expin
SE message shall be retransmitted and timer T308 shall be festarted. If no RELEASE COM
H before timer T308 expires a second time, the side that expected the message shall; place the inf
enance condition; release the call reference; and return to thedNull state.

Clear collision

Lollision occurs when both the Incoming and Outgoing Sides simultaneously transfer DISC
ng the same call reference value. When either_side receives a DISCONNECT message whilg
t state, the side shall stop timer T305; disconnect the information channel(s) (if not already di
SE message to the other side; start timer T308 and enter the Release Request state.

bllision can also occur when both sides simultaneously transfer RELEASE messages related to th
he receiving side shall (on receiving sdch a RELEASE message in the Release request state) stog
Ce and information channel(s); and(enter the null state (without sending a RELEASE COMPLETE n

Call collisions

netric arrangements, call collisions can occur when both sides simultaneously transfer a SETUP n
hannel or, in the case where multiple channels are indicated, one or more channels indicated by
designated side “A’-and the other side “B” at the time the network is provisioned. Each side shall
[ it has been desjgnated “A” or “B”. In the three possible scenarios where the same channel or
d by both sidessthe’following procedure shall apply:

Side preferred;.“B” side preferred: The “A” side shall be awarded the channel(s), and alternative

ide eXelusive, “B” side exclusive: The “A” side shall be awarded the channel(s), and the call estab
“B” shall be cleared with a RELEASE COMPLETE message. The Cause used shall be Cause n

circ

it/channel not availahle”

used in the call; sel

n channel(s); senc

timer T308; releas

e before timer T3
y contained in th

y of timer T308, th
PLETE message
brmation channel(s

NNECT message
5t in the Disconne
sconnected); senc

e same call refere
T308; release the
hessage).

essage indicating
both sides. One
have knowledge c
channels have be

channel(s) (if free

ishment attempt a
imber 44 “request

“A” side exclusive, “B” side preferred; or “A” side preferred, “B” side exclusive: The side with an exclusive channel

indicator in a SETUP message shall be awarded the channel(s) and one or more alternative channel(s) (assuming f
channels exist) shall be indicated in the first response to the side that used a preferred indicator in the SETUP message.

In order to minimise the chances of call collisions, it is recommended that side “A” assign the lowest available channe
numbers and that side “B” assign the highest available channel numbers.

10.4

Transit PINX Call Control requirements

NOTE - The provision of transit PINX functionality is an option. When provided, the procedures contained herein are mandatory.
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This clause specifies those aspects of call control at a Transit PINX that are necessary for coordinating the incoming side and
outgoing side protocol entities.

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.
Preceding: . Transit PINX . . Subsequent
PINX: . 1 PINX
. . Transit . .
: Call Control
Incoming Outgoing
- — | Protocol control Protocol control [ —>
Figure 3 - Conceptual relationship of Call Controkto Protocol Control
The Trangit PINX's Call Control states used in this clause are a different set of states from the Protocol States described in

earlier clal
conceptus
visible in t

On receip
party num
employing
defined in

Detailed S
annex F.

1041 R
On receip
If the call

SETUP m
Subseque

If the call
the SETU
be sent to

Ises. The Transit PINX's Call Control states are markéd as such by “TCC_" in front of their names
| and used only as an aid to description of the actions required at a Transit PINX. As such, the
ne protocol and cannot be tested directly. A short.description of each of the states is given in subclg

of a SETUP message (possibly followed by-ohe or more INFORMATION messages containing
ber information) if the Call Control of the ‘PINX chooses to route the call onwards on a further
PSS1 signalling, it shall conform to the-procedures for a Transit PINX contained in this clause
this clause show how the message-flows of the two interfaces either side of a Transit PINX are inte

pecification and description language (SDL) diagrams for the procedures specified in this clausg

bceipt of address information
of a SETUP message from the Preceding PINX, the call request shall be processed.

processing is successful, and the Transit PINX determines that all the address information has be
pssage, a CALK BROCEEDING message shall be sent to the Preceding PINX, a SETUP messagsd
nt PINX, and‘the Transit PINX shall enter the TCC_Incoming_Call_Proceeding State.

brocessing Is successful, and the Transit PINX determines that not all the address information ha
P message or cannot determine that the address information is complete, a SETUP ACKNOWLELD
the\Preceding PINX. If enough digits have been received to route the call a SETUP message 9

. These states are
y are not directly
use 7.1.

additional Called
nter-PINX link
The procedures
rrelated.

P are contained in

en received in the
shall be sent to th

5 been received in
GE message shal
hall be sent by the

Transit PINXDto the subsequent PINX and the Transit PINX shall enter the TCC_Await_Additional_Digits

state; else the

Transit PINX shall enter the TCC_Await_Digits state.

NOTE - The method by which the Transit PINX determines that the address information is adequate for the particular use is beyond the
scope of this International 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_Idle state.

10.4.2 State TCC_Await_Digits

Additional address information is received in INFORMATION messages. Once enough address information has been received
in order to route the call, a SETUP message shall be sent to the Subsequent PINX. If, on analysis of the digits, the Transit
PINX identifies that there are no more digits expected, a CALL PROCEEDING message shall be sent to the preceding PINX

20
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and the Transit PINX shall enter the TCC_Incoming_Call_Proceeding state; otherwise the Transit PINX shall enter thi
TCC_Await_Additional_Digits state.

NOTE - The method by which the Transit PINX determines that the address information is adequate for the particular use is beyond tt
scope of this International Standard.

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

If, for any reason, the Transit PINX decides to abort the call, it shall clear the call by sending a DISCONNECT message to th

Preceding PINX and continuing normal clearing procedures as described in subclause 10.4.10.

If the Pfotocol Control of the Incoming Side of the interface notifies the Transit Call Control that T302 tia
PINX npay either clear the call by sending DISCONNECT to the Preceding PINX, or attempt some
proceddire.

10.4.3 | State TCC_Await_Additional_Digits

Any adgitional address information which is received in INFORMATION messages shall ‘be buffered in|
whilst Waiting for a response to the SETUP message that has been sent to the Subsequent PINX.
determines that the address information it has received is complete (e.g. on regeipt of CALL PROC
Subsequent PINX, on receipt of a Sending complete information element from the“Preceding PINX, or
CALL PROCEEDING message shall be sent to the preceding PINX-~and the Transit PINX

TCC_Irjcoming_Call_Proceeding state; otherwise it shall remain in the TCC_Await_Additional_Digits state].

If a SETUP ACKNOWLEDGE message is received from the Subsequent RINX, and the channel(s) indic|
then the¢ Transit PINX shall enter the TCC_Overlap state and may through connect the information chan
addres$ information shall be forwarded to the subsequent PINX in an INFORMATION message. If the cha
not accgptable, the call shall be cleared towards the Subsequent:RINX using a RELEASE message and
clear the call towards the Preceding PINX using a DISCONNECT message, or may attempt some
proceddire.

If a RE
clause

If a CA
more

TCC T
shall bd
accepts
the call

If a DISICONNECT message is réceived from the Preceding PINX, the call shall be cleared as described in

If a RELEASE or RELEASE-.COMPLETE message is received from the Preceding PINX, the call shall be ¢
in subclause 10.4.10.

If an AL
may thr
PINX s

10.4.10, or the PINX may attempt some other (Unspecified) procedure.

hddress information shall be sent (to® the Subsequent PINX, and the Transit PINX
ransit_Call_Proceeding state and may.through connect the information channel(s). Any buffered

discarded and any further INFORMATION messages received shall be ignored. If the channel
ble the call shall be cleared towards the Subsequent PINX using a RELEASE message and the R
towards the Preceding PINX.tising a DISCONNECT message, or may attempt some other (unspeq

ERTING message is received from the Subsequent PINX and the channel(s) indicated are accept
pugh connegtthe information channel(s). An ALERTING message shall be sent to the Preceding H
hall enter the TCC_Call_Alerting state. If the received ALERTING message contained CCITT p
numbel 1 “callNis*not end to end ISDN, further information may be available in band” or number 8 “in b3
appropfriate{pattern now available”, the information channel(s) shall be through connected in the backward

5 expired, then the
bther (unspecified)

the Transit PINX
If the Transit PIN
EEDING from the
by digit analysis), -
shall enter the

ated are acceptab
nel(s). Any buffere
nnel(s) indicated al
the PINX shall eit
other (unspecifie

| EASE COMPLETE message is received from the Subsequent PINX the call may either be cleared as described

| L PROCEEDING message is received from the Subsequent PINX and the channel(s) indicated are acceptable, |

shall enter the
address informatic
s) indicated are n
PINX shall either cl
ified) procedure.

clause 10.4.10.

leared as describe

able, the transit nc
PINX and the Tran:s
ogress descriptior
nd information or
direction, if this he

not alrepdy occurred If the channel(s) mdrcated are not acceptable the caII shaII be cleared towards the S
a RELEA ) i P e
or may attempt some other (unspecrfled) procedure

bsequent PINX us
n subclause 10.4.

If a CONNECT message is received from the Subsequent PINX and the channel(s) indicated are acceptable, the transit nc
shall through connect the information channel(s) (in both directions) - if not already connected - send an CONNECT messa
to the Preceding PINX and enter the TCC_Call_Active state. If the channel(s) indicated are not acceptable the call shall |
cleared towards the Subsequent PINX using a RELEASE message and the PINX shall either clear the call towards tl
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 subclaus
10.4.10.
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If the Protocol Control of the Incoming Side of the interface notifies Transit Call Control that T302 has expired, then the PINX

shall either send a CALL PROCEEDING message to the Preceding PINX and enter the TCC_Incoming_Call_|

or may attempt some other (unspecified) procedure.
10.4.4 State TCC_Overlap

Proceeding state,

Any additional address information which is received in INFORMATION messages shall be sent on to the Subsequent PINX
in INFORMATION messages. If it is known that the address information is complete, a Sending complete information element

may optionally be sent in an INFORMATION 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 Trar
the Subsé
CALL PR
TCC_Trarn

If a PROQ
If this me
available i
through cg

If an ALE
PINX, andg
number 1|“call is not end to end ISDN, further information may be available in band” or number 8 “in band
appropriate pattern now available”, the information channel(s) shall be through connected in the backward di
not already occurred.

sit PINX determines that it has received all the address information (e.g. on receipt of CALL PRO
quent PINX, on receipt of a Sending complete information element from the Preceding PINX;er b
OCEEDING message shall be sent to the Preceding PINX, and the Transit PINX
sit_Call_Proceeding state; else it shall stay in the TCC_Overlap state.

q

J

Esage contains CCITT progress description number 1 “call is not end to end ISDN, further infg
h band” or number 8 “in band information or appropriate pattern now available”jthe information ch
nnected in the backward direction, if this has not already occurred.

RTING message is received from the Subsequent PINX an ALERTING message shall be sent

If a CONNECT message is received from the Subsequent PINX, a CONNECT message shall be sent to th
and the P|NX shall through connect the information channel(s) in both directions (unless it has already dong
TCC_Call| Active state.

If a DISCQNNECT message is received from the Preceding:RINX the call shall be cleared as described in su

If a DISCONNECT message is received from the Subsequent PINX the call may either be cleared as desg
10.4.10, of other procedures may be attempted by the)Transit PINX; however, the clearing sequence with the
shall be completed as described in subclause 10:4.10.

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

If a RELEJASE or RELEASE COMPLETE message is received from the Subsequent PINX’s the call may ¢

CEEDING from
y digit analysis) a
hall enter the

RESS message is received from the Subsequent PINX, a PROGRESS message shall‘be sent to the Preceding PIN;

rmation may be
annel(s) shall be

to the Preceding

the Transit PINX shall enter the TCC_Call_Alerting state. If this message contains CCITT progress description

information or
rection, if this has

e Preceding PINX
so) and enter the

bclause 10.4.10.
ribed in subclause
e subsequent PINX

aired as described

pither be cleared

using prodedures as described in subclause 10.4.10, or other procedures may be attempted by the Transit PINX.

If the Protpcol Control of the Incoming Side of the interface notifies the Transit Call Control that T302 has ¢
PINX shall either send a CALL'PROCEEDING message to the Preceding PINX and enter the TCC_Transit]
state, or aftempt some other{unspecified) procedure.

If, for any feason, the Transit PINX decides to abort the call, it shall clear the call in both directions as descr|
10.4.10.

10.4.5 Chpannel.through connection procedures
During call setup, the Transit PINX shall through connect the agreed information channel(s) to the Sub

xpired, then the
| Call_Proceeding

bed in subclause

sequent PINX as

outlined below

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

The latest point that through connection in the 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 connection in the forward direction shall occur is on the receipt of a CONNECT message from the
subsequent PINX.

22 © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=79090eb6c3624d415b1532de4e40d15a

ISO/IEC 11572:2000(E)

NOTE - It is recommended that through connection in both directions is achieved as early as possible during call set up. This is particular
appropriate for services providing the conveyance of speech information. Delaying through connection, particularly in the backwar
direction, to a later stage during 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 acceptabl
the Transit PINX may through connect the information channel(s) and shall enter the TCC_Transit_Call_Proceeding state.
the channel(s) indicated are not acceptable, the call shall be cleared towards the Subsequent PINX using a RELEASE mess
and the PINX shall either clear the call towards the Preceding PINX using a DISCONNECT message, or may attempt son

other (unspecified) procedure.

If a RE

EAC f‘f\l\llnl LT nmoccaco o racaon o N tha oall | celaax

as desd

If a CA
Transit
further
shall bq
Preced

If an AL
messag
Transit
descrip
informa
directio
towards
describ

Ifa CO
messag
Transit

= A frapmatha Cobo P eV chall Hhar bha
7 v Vi CC T |||L,qouu\, ISFeeetvreaHom—the \JUUJ\,HU\,IIL 7 the-Canr-Shaetnerue—teat

ribed in subclause 10.4.10, or other procedures may be attempted by the Transit PINX.

| | PROCEEDING message is received from the Subsequent PINX and the channel(s) indicated
PINX may through connect the information channel(s) and shall enter the TCC_TransitcCall_Pro
NFORMATION messages are received they shall be ignored. If the channel(s) indieated are not
cleared towards the Subsequent PINX using a RELEASE message. The PINX shall“either clea
ng PINX using a DISCONNECT message, or may attempt some other (unspecified)procedure.

ERTING message is received from the subsequent PINX and, if one or morg‘ehannels are indicate
e, the indicated channel number(s) are acceptable, an ALERTING message shall be sent to the
PINX shall enter the TCC_Call_Alerting state. If the received ALERTING message contains
ion number 1 “call is not end to end ISDN, further information may be available in band” or n
tion or appropriate pattern now available”, the information channel(s) should be through connec
h if this has not already occurred. If one or more channels are jndicated and are not acceptable, th
the Subsequent PINX using a RELEASE message. The PINX shall either clear the call towards th
bd in clause 10.4.10, or may attempt some other (unspecified) procedure.

NNECT message is received from the subsequent PINX"and, if one or more channels are indicats
e, the indicated channel numbers are acceptable;@ CONNECT message shall be sent to the
PINX shall through connect the information channel(s) in both directions (unless it has already do

d using procedur

are acceptable, t
ceeding state. If ar
acceptable, the ¢
the call towards t

d in the ALERTINC
Preceding PINX.
5 CCITT progress
Umber 8 “in band
ed in the backwar
e call shall be clea
e Preceding PINX

bd in the CONNEC
Preceding PINX.
ne so) and enter tl

TCC_Call_Active state. If a one or more channels aregindicated and are not acceptable, the call shall b¢ cleared towards
Subsequent PINX using a RELEASE message. The-PINX shall either clear the call towards the Preceding PINX as describ
in clauge 10.4.10, or may attempt some other (unspecified) procedure.

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

If, for apy reason, the Transit PINX.decides to abort the call, it shall clear the call in both directions as degcribed in subclaus
10.4.10

10.4.7 | State TCC_Transit(€all_Proceeding

Ifa PR
If this 1
availab
through

If a CA
TCC. T

DGRESS messageé.is received from the Subsequent PINX a PROGRESS message shall be sent 1
nessage contains’ CCITT progress description number 1 “call is not end to end ISDN, further i
e in band” or-Aumber 8 “in band information or appropriate pattern now available”, the information
connectéd)in the backward direction if this has not already occurred.

ALL .PROCEEDING message is received from the Subsequent PINX, the Transit PINX sh
ransit_Call_Proceeding state. If any further INFORMATION messages are received they shall be ig

0 the Preceding P!
hformation may be
channel(s) shall be

all remain in the
nored.

If an ALERTING message is received from the Subsequent PINX an ALERTING message shall be sent to the Precedir
PINX, and the Transit PINX shall enter the TCC_Call_Alerting state. If this message contains CCITT progress descriptior
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 he
not already occurred.

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

If a DISCONNECT message is received from the Preceding PINX the call shall be cleared as described in subclause 10.4.10
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If a DISCONNECT message is received from the Subsequent PINX, the call shall either be cleared using procedures as

described

in subclause 10.4.10, or other procedures may be attempted by the Transit PINX.

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

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

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

10.4.10.

1048 S

If a PROQ
If this me
connected

If a CONN
and the T
enter the

If a DISC(Q
If a DISC(Q

If a RELE
in subclau

If a RELH
described

If, for any
10.4.10.

1049 S

If a DISC(Q
in subclau

If a RELE
be cleared

Ifa PROG

NOTE 1 - A
sending a H

Ifa PROG

NOTE 2 - A
sending a H

If, for any
10.4.10.

10.4.10 ¢
10.4.10.1

RESS message is received from the Subsequent PINX a PROGRESS message shall be sentto II

5sage contains CCITT progress description number 1 or number 8, the information channel(s)
in the backward direction if this has not already occurred.

ECT message is received from the Subsequent PINX a CONNECT message shall‘be‘sent to th
ansit PINX shall through connect the information channel(s) in both directions (unless it has alre
[CC_Call_Active state.

NNECT message is received from the Preceding PINX the call shall be clearéd as described in clg
NNECT message is received from the Subsequent PINX the call shall be eleared as described in ¢

\SE or RELEASE COMPLETE message is received from the Preceding PINX the call shall be cled
se 10.4.10.

in subclause 10.4.10.

reason, the Transit PINX decides to abort the call, it shallClear the call in both directions as descr

ate TCC_Call_Active

NNECT message is received from either the Preceding or Subsequent PINX’s, the call shall be cl¢
se 10.4.10.

A\SE or RELEASE COMPLETE messagegis received from either the Preceding or Subsequent PIN
as described in subclause 10.4.10:

RESS message is received from the Subsequent PINX a PROGRESS message shall be sent to th

s an alternative procedure, the Transit PINX may discard a PROGRESS message received from the Subse
ROGRESS message to the(Preceding PINX. However, this procedure is not recommended.

RESS message is received from the Preceding PINX a PROGRESS message shall be sent to the

\s an alternative proeedure, the Transit PINX may discard a PROGRESS message received from the Prec
ROGRESS message to the Subsequent PINX. However, this procedure is not recommended.

reason, the Fransit PINX decides to abort the call, it shall clear the call in both directions as descr

all clearing at a Transit PINX
Calb clearing not initiated by the Transit PINX

he Preceding PIN)
shall be through

e Preceding PINX
ady done so) and

use 10.4.10.
lause 10.4.10.

aired as described

ASE or RELEASE COMPLETE message is received from)the Subsequent PINX the call shdll be cleared as

bed in subclause

pared as described

X's, the call shall

e Preceding PINX.
qguent PINX without

Subsequent PINX.
eding PINX without

bed in subclause

On receipt of a DISCONNECT, RELEASE or RELEASE COMPLETE message from the Preceding PINX, the Transit 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 channel(s), and send a DISCONNECT message to
the Subsequent PINX. If a DISCONNECT message 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. When a RELEASE message is received from the
Subsequent PINX the Transit PINX shall release any assigned resources and revert to the TCC_Idle state.
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if the information channel(s) to be used have not been agreed between the Outgoing Side of the Transit PINX and tt

Incoming Side of the Subsequent PINX (i.e. the first response to an outgoing SETUP message has not been receive

proc

)

eed according to the current Call Control state:

PINX shall either send:
a RELEASE message to the Subsequent 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_

If Call Control is in either of the TCC_Await_Additional_Digits or TCC_Incoming_Call_Proceeding states, the Transit

Idle state; or,

a DISCONNECT message to the Subsequent 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

i) if
F
On rece
shall d
Alterna
attempt
messag

If a DIS
state. W
and reV

10.4.10

If a Tra
Control

Alterna
PSS1),
both) s
informal
the ann
through

Call Co
the ton
subclad
10.4.11]

This clg
on by a
DISCO

10.4.11

All mar
necess

10.4.11

TCC_Await_Outgoing_Release state.

Call Control is in the TCC_Await_Digits state, the Transit PINX shall send a RELEASE messags
INX (if DISCONNECT was received from the Preceding PINX) and enter the TCC_Idle state,

ipt of a DISCONNECT, RELEASE or RELEASE COMPLETE message from the Subseguent PINX
sconnect the appropriate information channel(s) and send a DISCONNECT K message to th
ively, during call establishment, if the call has not yet reached the TCC_Call Alerting state, the
some other (unspecified) procedure instead of sending DISCONNECT to the-Preceding PINX.
e was received from the Subsequent PINX, the Transit PINX shall send a RELEASE message to t

CONNECT message was sent to the Preceding PINX, the Transit PINXCshall enter the TCC_ Await

ert to the TCC_Idle state.

.2 Call clearing initiated by the Transit PINX
nsit PINX decides to abort a call it may send, in both directions, a clearing message appropriate to
state. Each side of the PINX shall then continue normal €learing procedures independently of the ¢

ively, where an in-band tone or announcement is appropriate (i.e. if it conveys information which ig

des of the PINX and transmit a PROGRESS gmessage, containing CCITT progress description
tion or appropriate pattern now available” and,an appropriate Cause. If Call Control is in the TCQ
ouncement may optionally be applied without sending a PROGRESS message, as the informati
connected in both directions at this stage.

htrol of the Transit PINX shall ensure'that, for each side, if an indication of clearing has not been r
b or announcement is complete- (of has been applied for sufficient time), normal clearing procs
se 10.4.10) shall be invoked.

Handling of Basic Call information elements at a Transit PINX

use applies only to information elements which are contained within messages and which may (bu
Transit PINX. (Examples of these messages are SETUP, INFORMATION, ALERTING, CONNECT
NNECT).

.1 Mandatory.information elements

ary they:will be processed within Transit PINX and may be different either side of the PINX.

.2-.Nen-mandatory information elements

b to the Preceding

, the Transit PINX
e Preceding PIN;
Transit PINX may
If a DISCONNECT
e Subsequent PIN

| Incoming_Releas

hen a RELEASE message is received from the Preceding PINX, theTransit PINX shall release afy assigned resour

the current Protoc
ther.

not conveyable b

the Transit PINX, instead of sending a clearing message, may connect an in-band tone or annodincement to either

number 8 “in bar
| Call_Active state
pn channel(s) will

eceived by the time
bdures (described

I need not) be pas:
', PROGRESS anc

datory information elements will (by definition) appear in messages on both sides of the Transit PINX. Where

Non-ma

ndatansimfaormation Alamante fall it thean cataaarine:

Category 1:

Category 2:

Category 3:

TOCtoOTy T oot o CTre e to o T ot et tatCyorec ot

If they are present, they shall be processed in the Transit PINX and shall be passed on to t
message is passed on. They may be locally generated.

PINX.

may be locally generated.
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he next PINX if the

If they are present, they shall not be processed at a Transit PINX and shall be passed transparently onto the ne

If they are present, they shall be processed at the Transit PINX and may be passed on to the next PINX. The
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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 elements belong.

Table 3 - Non-mandatory information element categories

Information Element Category 1 | Category 2 | 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 medified

Connected subaddress .

High layer compatibility .

Low layer compatibility .

Progress indicator .

Sending complete .

10.5 Originating PINX Call Control requirements

This clauge specifies requirements for Call Control at an Originating*PINX on the Outgoing Side of an Inter H
requirements are additional to the Protocol Control procedures specified in clauses 9, 10.1 to 10.3 and 12.

INX link. These

The followiing requirements apply when an Originating PINX ¢heoses to route a call over an Inter PINX link g
signalling pnd has selected a information channel to be used:

mploying PSS1

Any refergnce to messages received shall be interpreted as meaning a message which has passed the |validation checks

Protocol Gontrol and which has therefore resulted ina notification being given to Call Control.
10.5.1 Transmission of the SETUP message

The Origifating PINX shall transmit a SETUP message. The SETUP message shall include optional infofmation 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

b)

d)

e)

f)

26

in the Called party number information element is complete or if this has been indicated by the calling terminal.

Progress indicator. The Originating PINX shall pass on, by means of the Progress indicator information
information received fronuthe calling user.

clement, progress

The Ofiginating PINX \may insert a Progress indicator information element containing CCITT progres$s description 3
calling terminal

party;number. The Originating PINX shall include the calling party number information element
The presentation indicator shall have the value “presentation restricted”

NLA 48 a

identifying the
if supplementary service
ing-user. Otherwise the

Callingconrnected s 6 striction—(s - 8)-has—h
presentation indicator, if present, shall have the value "presentation allowed".

Calling party subaddress. The Originating PINX shall include the calling party subaddress information element if a calling
party subaddress is available.

Called party subaddress. The Originating PINX shall include the called party subaddress information element if a called
party subaddress is available.

Low layer compatibility. The Originating PINX shall include the low layer compatibility information element if low layer
compatibility information is available.
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g) High layer compatibility. The Originating PINX shall include the high layer compatibility information element if high layer
compatibility information is available.

10.5.2 Agreement of the information channel

On receipt of a SETUP ACKNOWLEDGE, CALL PROCEEDING, ALERTING or CONNECT message agreeing the
channel(s) proposed in the SETUP message or suggesting one or more alternative channels which the Originating PINX fin
acceptable, the Originating PINX may optionally connect the information channel(s) in the forward direction, in the backwarc

direction or in both directions.

NOTE 1 -

It is recommended that information channel(s) are connected in both directions at this stage, particularly for

services involving th

conveyance of speech mformatlon Leavmg the mformatlon channel(s) unconnected untll a Iater stage partlcularly in the backward directio

may lea
avoid the

NOTE 2|-

10.5.3

Informgtion received in a Progress indicator information element in a PROGRESS message, an ALER

CONNE
suchin

p onward transmlssmn of in- band S|gnaII|ng mformatlon from the user's access.
If the received message is an ALERTING or CONNECT message, 10.5.4 or 10.5.5 shall apply, respegctively.

Receipt of Progress indicators

ECT message, shall be conveyed to the calling user - dependent on the ability of the calling user's
ormation.

frection, e.g., to

TING message or
equipment to recei

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

10.5.4 [ Receipt of ALERTING message

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

Through connection may occur at this point. If the received méssage contains a Progress indicator information element wi
CCITT |progress description number 8 “in-band information’,or appropriate pattern now available” of CCITT progress
descripfion number 1 “call is not end-to-end ISDN, further call progress information may be available in-band” the Originating

PINX shall connect the information channel(s) in the backward direction if it has not already done so.

10.5.5

On rece
not alre|

If the G
elemen
supple

If the C

calling liser.

10.5.6
The Or
from thd

Alterna
band tq
contain

Receipt of CONNECT message

ady done so, and shall indicate connection to the calling user.

ONNECT message contains a Ceonnected number information element and/or a Connected su
, this information may be used for purposes such as the provision of the Connected Line Identi
nentary service to the calling-user.

DNNECT message contain$ a Low Layer Compatibility information element, the information may

Call clearing initiated by the Originating PINX

ginating PINX-may initiate clearing on the inter-PINX link employing PSS1 signalling if a clear re
 calling user.0r if a failure condition occurs. Clearing is initiated by informing Protocol Control and 9

ively, forservices for which an in-band tone or announcement is appropriate, the Originating PINX

ipt of a CONNECT message, the Originating PINX shall connect the information channel(s) in both directions, if it ha:

baddress informat
fication Presentati

be passed on to th

quest is received
upplying a Cause.

may connect an in
ROGRESS messa

ne ofsannouncement to the outgoing information channel(s) and may optionally transmit a P
ng a Progress indicator mformatlon element Wlth CCITT progress description 8 “in- band inform

pattern

tion or appropriate
Protocol Control &

the time the tone or announcement is complete or has been applied for sufficient time, the Ongmatlng PINX shall instruc
Protocol Control to initiate clearing.

NOTE -

It is recommended that an in-band tone or announcement be provided by the Originating PINX only if it

information which is not conveyable by PSS1.

10.5.7

Receipt of an indication of call clearing

conveys call failure

On receipt of an indication of call clearing from Protocol Control, the Originating PINX shall either indicate to the calling user

that the

call has cleared or take some other implementation dependent action.
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10.6

Terminating PINX Call Control requirements

This clause specifies requirements for Call Control at a Terminating 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 e

nbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be tested.

The following 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 destination is a
user on that PINX. The PINX therefore becomes a Terminating PINX.

Any reference to messages received shaII be mterpreted as meamng a message which has passed the validation checks

Protocol

10.6.1 R

Optional information elements in the received SETUP message shall be used as follows

a) Progr hation therein may
optionally be passed on to the called user

b) Low layer compatibility, high layer compatibility and called party subaddress. If the SEFUP message contains one or more
of thege information elements, and if the user is connected by means of an ISDN/interface at the S rgference 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
connegted by means of a non-ISDN interface, conveyance of the information-te_the user depends on tihe user's ability to
receivq it.

¢) Calling party number and calling party subaddress. Information in the calling party number information glement, and also
in the gptional calling party subaddress information element, may be uséd for purposes such as the provision of the Calling
Line Identification Presentation supplementary service to the called{ser.

10.6.2 Transmission of ALERTING message

The Term|nating PINX shall transmit an ALERTING message when it is aware that the called user is being alerted.

For services which require an in-band tone or announcement to be supplied to the calling user during the pefiod of alerting, the

Terminatipg PINX is responsible for connecting the appropriate tone or announcement to the information

backward
informatio
the ALER]
1063 T

The Term
fromthe c

The Term

“Destinatipn address is non-ISDN"if neither the called terminal nor the combination of the PINX and the cal

the functid

A Progreg
ALERTIN
message.
1064 T

When the

5 direction. If a tone or announcement is eqnnected, the Terminating PINX shall include a P
N element with CCITT progress description.number 8 “in-band information or appropriate pattern
[ING message.

ansmission of Progress indicators

nating PINX shall pass on, bymeans of the Progress indicator information element, progress inf
blled user, either before or afterthe transmission of an ALERTING message.

nating PINX may send a\Progress indicator information element containing CCITT progress des

nality of an ISDN terminal.

s indicator infafmation element shall be transmitted in an ALERTING message or a CONNEC
5 message or/a CONNECT message is being sent at the time. Otherwise it shall be transmitted

ansmission of CONNECT message
Terminating PINX is aware that the called user has accepted the call, it shall connect the informa

channel(s) in the
rogress indicator
ow available” in

brmation received

Cription number 2
led terminal has

T message if an
in a PROGRESS

tion channel(s) in

both direc

ions and send a CONNECT message. Any in-band tone or announcement shall be disconnected.

The Terminating PINX shall include in the CONNECT message the Connected number information element. The presentation
indicator shall have the value “presentation restricted” if supplementary service Calling/Connected Line Identification
Restriction (see ECMA-148) 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 message the Connected subaddress information element if a Connected
subaddress is available.

The Terminating PINX may include in the CONNECT message 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 proceed with
call establishment, if a failure condition occurs after the call has been established, or if a clear request is received from tt
called user. Clearing is initiated by informing Protocol Control and supplying a Cause.

Alternatively, for services for which an in-band tone or announcement is appropriate, the Terminating PINX may connect a
in-band tone or announcement to the incoming information channel(s) and transmit a PROGRESS message containing
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 tr
tone or announcement is complete or has been applied for sufficient time, the Terminating PINX shall instruct Protocol Contrc

to initia
NOTE -

o) rlparing The qpnding of the PROGRESS message is nptinnal in the Active state but mandatnry i

other states.

tis recommended that an in-band tone or announcement be provided by the Terminating PINX only if it-Colf

failure information which is not conveyable by PSS1.

10.6.6

On rece
that the|

10.7
This clg

Receipt of an indication of call clearing

ipt of an indication of call clearing from Protocol Control, the Terminating PINX shall éither indicatg
call has cleared or take some other implementation dependent action.

Incoming Gateway PINX Call Control requirements

use specifies requirements for Call Control at an Incoming Gateway PINX-on‘the Outgoing Side of

These flequirements are additional to the Protocol Control procedures specified i clauses 9, 10.1 to 10.3 §

The fol
PINX li

Any re

owing requirements apply when a call entering the PISN is routed,*by the Incoming Gateway P
k employing PSS1 signalling, an information channel on that link-having been selected.

rence to messages received shall be interpreted as meanifg/a message which has passed tf

Protocql Control and which has therefore resulted in a notification being given to Call Control.

10.7.1 | Transmission of the SETUP message

The Ingoming Gateway PINX shall transmit a SETUP meSsage. The SETUP message shall include
elemenis according to the following rules.

a)

b)

c)

d)

e)

9)

Sending complete. The Incoming Gateway PINX may optionally send this information element if it can
numpber in the Called party number information element is complete or if this has been indicated by the

Progress indicator. The inclusion of a Progress indicator information element by the Incoming Gatew
accqgrdance with clause 10.7.2.

Calling party number. If the other hetwork has supplied a calling party number with or without

pregentation is restricted or a restriction indication only, the Incoming Gateway PINX shall include this
SETJUP message within the calling party number information element. Otherwise the calling party 1
element shall either contain-the-presentation indicator value “number not available due to interworking”

Calllng party subaddress;) If the other network is a public ISDN and supplies a calling party subg
element, the Incoming~Gateway PINX shall pass on the information element unchanged in the SH
Incoming Gateway-RINX may also include a calling party subaddress information element in the SETU
party subaddress, information has been supplied by a non-ISDN.

Callpd party'subaddress. If the other network is a public ISDN and supplies a called party subaddress
the [ncoming Gateway PINX shall pass on the information element unchanged in the SETUP mes
Gatgeway\PINX may also include a called party subaddress information element in the SETUP mes

veys call rejection ol

to the called user

an inter-PINX link.
nd 12.

NX, over an inter-

e validation checl

bptional informatic

determine that the
bther network.

ny PINX shall be ir

an indication that
information in the
umber informatior
or be omitted.

ddress informatiol
TUP message. T
P message if callin

information eleme
sage. The Incomir
sage if called par

subaddress information has been supplied by a non-ISDN

Low layer compatibility. If the other network is a public ISDN and supplies a low layer compatibility info

rmation element,

the Incoming Gateway PINX shall pass on the information element unchanged in the SETUP message. The Incomir
Gateway PINX may also include a low layer compatibility information element in the SETUP message if low layer

compatibility information has been supplied by a non-ISDN.

High layer compatibility. If the other network is a public ISDN and supplies a high layer compatibility information
element, the Incoming Gateway PINX shall pass on the information element unchanged in the SETUP message. Tl

Incoming Gateway PINX may also include a high layer compatibility information element in the SETU
layer compatibility information has been supplied by a non-ISDN.
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10.7.2 Interworking indications in the SETUP Message

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 Interworking indications received from a public ISDN

If the call has arrived from a public ISDN and a Progress indicator information element containing one of the following CCITT

progress descriptions has been received from the public ISDN, that information element shall be passed on:

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

3 “origination address is non-ISDN”

10.7.2.2 Interworking with a non-ISDN

If the call has entered the PISN from a network (public or private) which is not ISDN, a Progress indicator infg
may be sgnt containing CCITT progress description number 1 “call is not end-to-end ISDN, further call prog
may be available in-band”.

NOTE - Tdrminals in the PISN that support only the "Speech" bearer capability can only accept calls\indicating eithg
capability dr "3.1kHz audio" bearer capability together with progress indicator containing CCITT progress description nu
end to end ISDN, further call progress information may be available in-band". It is recommended jthat this is taken
providing ah incoming gateway function to a non-ISDN network supportiegap based telephony.

10.7.3 Agreement of the information channel

On receigt of a SETUP ACKNOWLEDGE, CALL PROCEEDING, ALERTING or CONNECT message
channel(s) proposed in the SETUP message or suggesting one or more,alternative channels which the
PINX finds acceptable, the Incoming Gateway PINX may optionally cenhect the information channel(s)
direction, |n the backward direction or in both directions.

NOTE - It is recommended that the information channel(s) are connected in‘both directions at this stage, particularly fo
the conveyjance of speech information. Leaving the information channel(s) unconnected until a later stage, particula
direction, may lead to the “clipping” of speech. However, there may be-easons for delayinection, particularly in the forwal

e.g., to avojd the onward transmission of in-band signalling informationfrom the other network.

10.7.4 REceipt of Progress indicators

Information received in a Progress indicator information element in a PROGRESS message, an ALERTIN
CONNECT message shall be passed on to the othernetwork if the signalling system permits and if relevant.

On receipt of a Progress indicator information elément with CCITT progress description number 8 “in-ban
appropriat
informatiop may be available in-band” the Incoming Gateway PINX shall connect the information channel(s)
direction it it has not already done so.

10.7.5 REceipt of ALERTING message
On receipf of an ALERTING message, an indication of alerting may be given to the other network if the s
permits.

If the ALERTING message, contains a Progress indicator information element with CCITT progress descripti

rmation element
ress information

br "Speech” bearer
mber 1 "call is not
nto account when

agreeing the
Incoming Gateway
in the forward

services involving
ly in the backward
d direction,

|G message, or a

d information or

e pattern now available” or CCITT ‘progress description number 1 “call is not end-to-end ISDN, further call progress

in the backward

gnalling system

pn number 8 “in-
nd-to-end ISDN,
the information

On receiptofa N
if it has not already done S0, and shall |nd|cate connection to the other network if the S|gnall|ng system permits.

i both directions,

If the CONNECT message contains a low layer compatibility information element, the information element shall be conveyed

unchanged to the other network if that network is a public ISDN. Where the other network is non-ISDN,

compatibility information may be conveyed to the other network if the signalling system permits.

low layer

If the CONNECT message contains a Connected number information element, conveyance of the information therein to the

other network depends on the capability of the signalling system and whether the Connected 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.
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If the CONNECT message contains a Connected subaddress information element, the information element shall be conve
unchanged to the other network if that network is a public ISDN. Where the other network is non-ISDN, Connected subaddre;
information may be conveyed to the 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 su
factors as the other network’s commitment to honour the restriction.

10.7.7

Call clearing initiated by the Incoming Gateway PINX

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

a Caus

Alterna
connec
messag
or appr
an in-b
messag
or appr

In all th
if an|
orh
the s

NOTE -
informat|

10.7.8

On rect
other né

10.8
This clg

These flequirements are additional to the Pretoeol Control procedures specified in clauses 9, 10.1 to 10.3 §

The fo
INFOR
directly

Any ref
Protocd

10.8.1

)

ively, for services for which an in-band tone or announcement is appropriate, the Incoming G
an in-band tone or announcement to the outgoing information channel(s) and may optionally tra
e containing a Progress indicator information element with CCITT progress descriptiomyhumber 8
hpriate pattern now available” and an appropriate Cause. In cases where the other nétwork indica
hnd tone or announcement in preparation for clearing, the Incoming Gateway PINX may tran
e containing a Progress indicator information element with CCITT progress degcription number 8
Dpriate pattern now available”.

P above cases:

indication of clearing has not been received from Protocol Control by the time the tone or announ
hs been applied for sufficient time, the Incoming Gateway PINX shallinstruct Protocol Control to ini

ending of the PROGRESS message is optional in the Active state; but mandatory in other call stat

tis recommended that an in-band tone or announcement be provided by the Incoming Gateway PINX only if
on which is not conveyable by PSS1.

Receipt of an indication of call clearing

ipt of an indication of call clearing from Protocol\Control, the Incoming Gateway PINX shall eith
etwork that the call has cleared or take some other'implementation dependent action.

Outgoing Gateway PINX Call Control requirements

use specifies requirements for Call Control"at an Outgoing Gateway PINX on the Incoming Side of

lowing requirements apply when~a PINX receives a SETUP message, possibly followed
MATION messages conveying.additional Called party number information, and determines that thq
(not via any further PINX) to another network. The PINX therefore becomes an Outgoing Gateway

prence to messages received shall be interpreted as meaning a message which has passed tf
| Control and which has-therefore resulted in a notification being given to Call Control.

Receipt of the SETUP message

Informa

a) Prof
be p

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

jress indicator. If the SETUP message contains a Progress indicator information element, the infg
assed on'to the other network if the signalling system permits and if relevant.

ateway PINX may
nsmit a PROGRE!
'in-band informatic
es that it is providi
smit a PROGRES
'in-band informatic

cement is complet
iate clearing.

D

S.

it conveys call failure

er indicate to the

an inter-PINX link.
nd 12.

by one or more
call is to be route
PINX.

e validation checl

rmation therein sh

pss. If the SETUP

ohveyed unchangec

the other network if that network is a public ISDN. Where the other network is non-ISDN, mformatlon from these elements
may be conveyed to the other network if the signalling system permits. However, the calling party subaddress informatio
element shall not be sent to the network if the presentation indicator in the received calling party number informatior
element has the value “presentation restricted”.

Calling party number. If the SETUP message contains a calling party number information element, conveyance of th

information therein to the other network depends on the capability of the signalling system and whether the calling part
number has significance in the other network. Translation of a number into the numbering plan of the other network may b
performed in order to yield a number which has significance in the other network. If the received calling party number
information element has the presentation indicator value "presentation restricted", presentation of the number to the ot
network is outside the scope of this International Standard, but will depend on such factors as the other network

com

mitment to honour the restriction.
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10.8.2 Connection of the information channel

The Outgoing Gateway PINX may optionally connect the information channel(s) in the forward direction, in the backward
direction or in both directions as soon as the channel(s) to the other network have been agreed.

NOTE - It is recommended that the 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 or the loss of in-band tones or announcements. However, there may be reasons for delaying

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 indicator information elements as specified below. A Progress indicator

information element shall be transmitted in a PROGRESS message, an ALERTING message or a CONNEC
as the infprmation becomes available, subject to a SETUP ACKNOWLEDGE or CALL PROCEEDING1]

already b
time. All a
10.8.3.1 I
If the call
progress d

1 “call

4 “call

In the cas
number 8
informatio

Een sent. A PROGRESS message shall be used unless an ALERTING or CONNECT message

bpropriate interworking indications shall be transmitted by the Outgoing Gateway PINX.

terworking indications received from a public ISDN

has entered a public ISDN and a Progress indicator information element containing one of the
escriptions has been received from the public ISDN, that information elementshall be passed on:

s not end-to-end ISDN, further call progress information may be available in:band”

2 “destjnation address is non-ISDN”"

nas returned to the ISDN”

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

b of progress description number 1 “call is not end to end ISDN, further information may be availg
“in band information or appropriate pattern now available”, the Outgoing Gateway PINX sh
N channel in the backward direction if it has not already/done so.

10.8.3.2 Interworking with a non-ISDN

If the call
containing
available
informatio

1084 T

The Outg
that the cg

For servic
Outgoing

the backw
announce
shall inclu
pattern no

1085 T
When the]

s to enter a network (public or private) whichis’not ISDN, a progress indicator information elemg
CCITT progress description number 1 “call is not end-to-end ISDN, further call progress info
n-band”. If this Progress indicator information element is sent, the Outgoing Gateway PINX s
n channel in the backward direction if it has not already done so.

ansmission of ALERTING message

bing Gateway PINX shall transmit an ALERTING message when it receives an indication from th
lled user is being alerted.,.Some other networks may be unable to indicate alerting.

message as soo|
nessage having
s to be sent at thi

ollowing CCITT

ble in band” and
all connect the

ent may be sent
‘mation may be
hall connect the

e other network

s which require an in<band tone or announcement to be supplied to the calling user during the peffiod of alerting, the

Gateway PINX is responsible for connecting the appropriate tone or announcement to the informa
ards direction, unless an appropriate tone or announcement is being provided by the other net
ment is being proyided either by the Outgoing Gateway PINX or by the other network, the Outgoin
He a Progressindicator information element with CCITT progress description 8 “in-band informatic
W availabfelin the ALERTING message.

ansmission of CONNECT message
Qutgoing Gateway PINX receives an answer signal from the other network, it shall connect

tion channel(s) in
work. If a tone or
g Gateway PINX
n or appropriate

the information

TN

channel(s

H ) (H ' ) | ! ] ] ] oo o
MTroutTuncCUuUriS, itTias Tt alfcaly UUTIT oSU, alll STTIU a CUINNINLE U T 1T ooAaycT.

If the other network is not always able to supply an indication 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 acceptance. If, subsequent to sending a CONNECT message, an indication of call acceptance is
received from the other network, the Outgoing Gateway PINX shall not send a second CONNECT message.

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. Otherwise the Connected number information element shall either contain the
presentation indicator value “number not available due to interworking” or be omitted.
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If the other network is a public ISDN and supplies a Connected subaddress information element, the Outgoing Gateway PIN
shall pass the information element on unchanged in the CONNECT message. The Outgoing Gateway PINX may also include
Connected subaddress information element in the CONNECT message if Connected subaddress information has been supy
by a non-ISDN.

If the other network is a public ISDN and supplies a low layer compatibility information element, the Outgoing Gateway PINX
may pass the information element on unchanged in the CONNECT message. The Outgoing Gateway PINX may also include
low layer compatibility information element in the CONNECT message if low layer compatibility information has been

supplied by a non-ISDN.

10.8.6

from thd

Alterna
connec
contain
pattern
with C(

Call clearing initiated by the Outgoing Gateway PINX

p signaimng.|
with call establishment, if a failure condition occurs after the call has been established, or if acle
e other network. Clearing is initiated by informing Protocol Control and supplying a Cause.

ively, for services for which an in-band tone or announcement is appropriate, the Qutgoing
an in-band tone or announcement to the incoming information channel(s) and transmit a P
ng a Progress indicator information element with CCITT progress description 8 fin-band inform
now available” and an appropriate Cause. A PROGRESS message containing@a Progress indicatg
ITT progress description number 8 “in-band information or appropriate patterin”now available” n

it is not able to
r request is receiv

ateway PINX may
ROGRESS messe
tion or appropriate
r information elemr
ay also be sent ir

cases Where the other network indicates that it is providing an in-band tone or anneuncement in preparatign for clearing.

In all ofthe above cases:

— If anfindication of clearing has not been received from Protocol Control by'the time the tone or annourjcement is complet
or has been applied for sufficient time, the Outgoing Gateway PINX.shall instruct Protocol Control to inifiate clearing.

— Thelsending of the PROGRESS message is optional in the Activestate but mandatory in other states.

NOTE -|It is recommended that an in-band tone or announcement be provided by the Outgoing Gateway PINX gnly if it conveys cal

rejectior] or failure information which is not conveyable by PSS1.

10.8.7 | Receipt of an indication of call clearing

On recgipt of an indication of call clearing from Protocel Control, the Outgoing Gateway PINX shall either indicate to the

other n¢twork that the call has cleared or take some ether implementation dependent action.

11 Procedures for layer management

11.1 [Restart procedures

The regtart procedure may be used to¢eturn a single channel, or all channels associated with the signalling channel, to the i

conditign and calls associated with-these channels to the Null state. The procedure may be invoked when the adjacent PlII

does ngt respond to Call control/messages, a failure has occurred or a maintenance action has taken p|

(unspe
respons

1111

A RES]
channe
the RE
indicatd
which @

ified) reason (e.g. follewing a SCM failure; or following the second expiry of timer T308 due
e to a clearing message).

Sending RESTART

ART message-may be sent by either side in order to return an indicated channel, multiple indic
s associated"with the signalling channel to the idle state. The Restart indicator information eleme
BTART_message to indicate whether one or more indicated channels or all channels are to be rg
r is coded as “indicated channel”, then the Channel identification information element shall be
hannel(s) are to be returned to the idle condition. In the case where multiple channels (but not all

with the

ace or for some o
to the absence of

ated channels or «
nt shall be present
started. If the Res
present to indicat
channels associat

sighalling channel) are to be restarted, the Channel identification information element shall be pr]

esent to indicate tf

channels to be restarted. If the Restart indicator information element is coded “all channels”, then the Channel identificatic
information element shall not be included.

Upon transmitting the RESTART message the sending entity shall enter the Restart Request state, start timer T316, and v
for a RESTART ACKNOWLEDGE message. No further RESTART messages shall be sent untii a RESTART
ACKNOWLEDGE message is received or timer T316 expires.

Receipt of a RESTART ACKNOWLEDGE message shall stop timer T316, free the channels and Call reference value
(associated with the channels identified by the RESTART message) for reuse, and cause the receiving entity to enter the N
state.
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If a RESTART ACKNOWLEDGE message is not received prior to expiry of timer T316 one or more subsequent RESTART
messages may be sent until a RESTART ACKNOWLEDGE message is returned - the limit of the number of times RESTART

may be se

nt is implementation dependent.

Meanwhile, no calls shall be placed or accepted on the channels identified in the RESTART message by the originator 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 messages shall contain the Global call reference value with which the
Restart Request state is associated.

1112 R

Upon recsd
shall then

associategl with those channels to the Null state. Upon completion of internal clearing a RESTART A(

message

Even if all
RESTARIT

If the Rest
is not inclu

1113 R

Restart cq
message.
an inter-P
channel(s

pceipt of RESTART

initiate the appropriate internal actions to return the specified channels to the idle condition” and

Shall be transmitted to the originator, and the transmitting entity shall enter the Null state.

Call references are in the Null state and all channels are in the idle condition, the“receiving entit)
ACKNOWLEDGE message to the originator on receiving a RESTART message.

ded, the procedures of 9.2.6.1 shall apply.

pstart collision

llision occurs at Inter-PINX link when both sides of the inter-RINX link simultaneously transm
The Call reference flag of the Global call reference applies te,the restart procedures. In the case
INX link initiate simultaneous restart requests, they shall\bé handled independently. In the cag
are specified, they shall not be considered for re-use until*all the relevant restart procedures are ¢

iving a RESTART message the recipient shall enter the Restart state associated with theGlobal call reference. It

call reference(s)
CKNOWLEDGE

shall transmit a

art indicator information element is coded as “indicated channel” and the Channel identification information element

t a RESTART
when both sides o
e when the same
bmpleted.
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12 Protocol timers
The protocol timers are defined in table 4. All timer values given in this table have a tolerance of 10%.

Legend to table 4, columns 7 and 8:

M  The timer is mandatory

O The timer is optional

M(l) The timer is mandatory if the associated procedures are implemented.

Table 4 - Protocol timer definitions

Timer |Timer Value| Call State | Cause For Start Normally Action To Be | Incoming +~©utgoing
Number terminated Taken When side Side
(note 1, note 2) | Timer Expires
T301 note 3 Call ALERTING On CONNECT | Clear Call as 0]
Delivered received received specified in
clause 10.2.5
T302 | Minimum | Overlap |Sending of SETUPON the sending of Clear callif M
14 s, Receiving ACKNOWLEDGE CALL information is
Maximum Restarted on | PROCEEDING, definitely
16s receipt of ALERTING or | incomplete (as
INFORMATION CONNECT specified in
message clause 10.1.4.2
else send CALL
PROCEEDING
T303 |Minimum 4 sCall Initiated On Sending |On receipt of CALL Retransmit M
Maximum 6 $ SETUP PROCEEDING, | SETUP and
CONNECT, restart T303, or
ALERTING, clear the call as
SETUP ACK. or | specified in
RELEASE clause 10.1.1
COMPLETE
Se¢ondMinimum 4 s|Call Initiated On'retransmissio®n receipt of CALL Clear Call as 0]
T303 Maximum 6 s of SETUP PROCEEDING, | specifiedin
CONNECT, clause 10.1.1
ALERTING,
SETUP ACK. or
RELEASE
COMPLETE
T304 Minimum{ Overlap |Receipt of SETUP Receiving CALL | Clear the call M
20's Sending ACK. PROCEEDING, |using procedures
Retransmission gf ALERTING or specified in
INFORMATION CONNECT clause 10.1.3
restarts T304
T305 Miniparm 4 ,nicr\r\nnnr\f On anding Dnr‘nipf of Send DEEEASE, MM M
Maximum Request | DISCONNECT RELEASE or start T308
30s DISCONNECT
T308 |[Minimum 4 s, Release On Sending On Receiving Retransmit M M
Maximum 6 s Request RELEASE RELEASE or RELEASE,
RELEASE COM.| restart T308

© ISO/IEC 2000 — All rights reserved
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SecondMinimum 4 s, Release | On retransmission On receiving Release Call M M
T308 Maximum 6 s Request of RELEASE RELEASE or |Reference; place
RELEASE info channel in
COMPLETE maintenance
condition.
(optionally
initiate
RESTART
procedures)
T309 90 s Any State SCM On SCMre- [Clear connection, M M
note 4 disconnection. establishment release call
Calls in Stable reference and
states are not lost info channel
T31( note 5 Outgoing| On receipt of On Receipt of | Clear the call as M
Call CALL ALERTING, specified in (Optipnal
Proceeding PROCEEDING CONNECT, clause 10.1.4.3 forla
PROGRESS (#1, #2 Transit
or #8), PINK)
DISCONNECT or
RELEASE
T313 |Minimum 4 s, Connect On sending On receipt of Clear call as 0]
Maximum 6 s Request CONNECT CONNECT specified in
ACKNOWLEDGE 10.1.6
T314 120s Restart | On sending of On Receiptof Retransmit M M
request RESTART RESTART RESTART,
ACKNOWLEDGE| restart T316
Fina 120 s Restart On Final Qh Receipt of Notify M M
T316 request | retransmission of- () RESTART maintenance:
note b RESTART _TACKNOWLEDGE| ‘Channel/inter-
P PINX link out of
service’
T323 |[Minimum 4 g, Any call STATUS STATUS, STATUS M (1) M (I)
Maximum 6 sstate except ENQUIRY sent | DISCONNECT, | ENQUIRY may
null. RELEASE or be transmitted
RELEASE several times -
COMPLETE | implementation
received dependant.
NOTE 1 - All protocol Timers; except T316, if running, should be terminated on entering the null state.
NOTE 2 - Tlimers T301, 302, T303, T304, T310 and T313 are all stopped (if runningceipt or transmission of any clearing message.
NOTE 3 - Tlhe optionaktimer T301 is implementation dependent and is not specified as part of this International Standard
NOTE 4 - Additional"(implementation specific) values for this timer may be supported.
NOTE 5 - TheZvalue of this timer is implementation dependent and shall be equal to, or greater than, 30 seconds. In the|case of operation of
certain call handling supplementary services in a PISN, the receipt of an ALERTING or CONNECT message may be delayed significantly

beyond that expected for a normal call. In order to ensure that unnecessary failure of these services can be avoided, it is recommended the
T310 be given a value of at least 110 seconds.

NOTE 6 - The number of times T316 is restarted is an implementation option.

13

Functional definition of messages

This clause provides an overview of the structure of messages used in this International Standard and defines the function anc
information contents (i. e. semantics) of each message.

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

a) Abr

ief description of the message direction and use.

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

c¢) Indications for each information element in the table, specifying:

= the clause of this International Standard describing the information element;

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

e 1
n

(o))

d) Furt

Other n
feature

Unless
should
of a link

131
13.11

This mq
error cd

NOTE 1

13.1.2
This m4

e riengtn (oriengtnrange) orine fnformation elemerit, wriere Oenotes an undefimed Maximurmn e
etwork or service dependent. Note that certain optional information elements may be present in-the
mpty (length = 2 octets), but this case is not considered in the tables.

her explanatory notes, as necessary.

5; these will be defined in other standards.

otherwise qualified by an individual note, information elements marked as_ optional in the defin
be included whenever the sender is able to provide the information (i.e. the\infermation is availabls
, if it has not been sent before.
Messages for general procedures
STATUS
ssage is sent by either side in response to a STATUS ENQUIRY message or at any time during g
nditions.

Table 5 - STATUS meSsage content

Message Type: STATUS
Direction: both

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M (note 1 3
Message type 14.4 M 1
Cause 14.5 M 4-32
Call state 14.5 M 3

- This message may be sent withthe global call reference.

STATUS ENQUIRY
ssage may be sent by\either side at any time to solicit a STATUS message from the peer signalling

Table 6 - STATUS ENQUIRY message content

Messdage'Type: STATUS ENQUIRY
Direction: both

gth which may be
message, but

hessages and information elements may be required for the support of supplementary, services and additional netw

ition of a messag
e at the sending si

call to report certe

entity.

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
I\Anqqngp fylnn 14 .4 M 1

© ISO/IEC 2000 — All rights reserved
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13.2

Messages for Circuit Mode Call Control

13.2.1 ALERTING

This message is sent by the incoming side to the outgoing side to indicate that called user alerting has been initiated.

Table 7 - ALERTING message content

Message Type: ALERTING
Direction: incoming to outgoing

NOTE 1 - N

13.2.2 C
This mesq

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 143 M 3
Message type 14.4 M 1
Channel identification 14.5 O (note 1) 4-*
Progress indicator 14.5 ®) 4

andatory if ALERTING is the first response to a SETUP message.
ALL PROCEEDING

establishment information will be accepted.

NOTE 1 - N

13.2.3 (|
This mesqg

NOTE 1 - N

Message Type: CALL PROCEEDING
Direction: incoming to outgoing

Table 8 - CALL PROCEEDING message content

age is sent by the incoming side to indicate that the requested call establishment has been initiat¢d and no more ca

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Channel identification 14.5 O (note 1) -*

andatory if CALL PROCEEDING is the first response.tota SETUP message.
ONNECT

Table 9. £CONNECT message content

Message Type: CONNECT
Direction: incoming to outgeing

age is sent by the incoming side to the outgeing side to indicate call acceptance by the called user.

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Channel identification 14.5 O (note 1) -*
Progress’indicator 14.5 (@) 4
Connetted number 145 O -*
Connhected subaddress 14.5 ©) 4-23
lsow layer compatibility 14.5 @) 4-16

andatory if CONNECT is the first response to a SETUP message.
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13.2.4 CONNECT ACKNOWLEDGE
This message is sent by the outgoing side to acknowledge the receipt of a CONNECT message.

Table 10 - CONNECT ACKNOWLEDGE message content

Message Type: CONNECT ACKNOWLEDGE
Direction: outgoing to incoming

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
13.2.5 | DISCONNECT
This massage is sent by either side as an invitation to terminate the connection.
Table 11 - DISCONNECT message content
Message Type: DISCONNECT
Direction: both
Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Cause 14.5 M 4-32
13.2.6 [ INFORMATION
This message is sent by the outgoing side to provide additionalNinformation during call establishment (in
sending).
Table 12 - INFORMATION message content
Message Type: INFORMATION
Direction: outgoing to incoming
Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Sending complete 14.5 O (note 1) 1
Called party numben 14.5 O (note 1) 4-*
NOTE 1|- Either “sending comptete” or “called party number” or both should normally be present.
13.2.7 | PROGRESS
This mgssage is sent’by-the incoming side to indicate the progress of a call in the event of interworking or
connection with the\provision of optional in-band information/patterns.
Table 13 - PROGRESS message content
Message Type: PROGRESS
Direction: both
Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Cause 14.5 O (note 1 4-32
Progress indicator 14.5 M 4

NOTE 1 - Included if a call failure has to be reported and inband tones/announcements are provided.

© ISO/IEC

2000 — All rights reserved
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13.2.8 RELEASE

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

Table 14 - RELEASE message content

Message Type: RELEASE
Direction: both

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Cause 14.5 O (note 1 4-32
NOTE 1 - Mlandatory in the first call clearing message.
13.2.9 RELEASE COMPLETE
This mesdage is used to indicate that the equipment sending the message has releasedrthe channel (if any) and call referenc
the channgl is available for re-use, and the receiving equipment shall release the call reference.
Table 15 - RELEASE COMPLETE message content
Message Type: RELEASE COMPLETE
Direction: both
Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Cause 14.5 O (note 1 4-32
NOTE 1 - Mandatory in the first call clearing message.
13.2.10 SETUP
This mesdage is sent by the outgoing side to the incoming side to initiate call establishment.
Table. 16;-"SETUP message content
Message Type: SETUP
Direction: outgoing to incoming
Information-Element Reference Type Length
Protocol discriminatar 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Sending complete 14.5 O 1
Bearer capability 14.5 M 4-12
Channelidentification 14.5 M -*
Progress indicator 14.5 O 4
Calling party number 14.5 ®) -*
Calling party subaddress 14.5 O] 4-23
Called party number 14.5 M -*
Caited party subaddress 175 O 1-23
Low layer compatibility 14.5 O] 4-16
High layer compatibility 14.5 ®) 4-5
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13.2.11 SETUP ACKNOWLEDGE

This message is sent by the incoming side to indicate that call establishment has been initiated, but additional information m
be required.

Table 17 - SETUP ACKNOWLEDGE message content

Message Type: SETUP ACKNOWLEDGE
Direction: incoming to outgoing

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Channel identification 14.5 M -*

13.3 [Messages for layer management
13.3.1 | RESTART

This mgssage is used to request the recipient to restart (i.e. return to idle condition) the indicated channel($).
Table 18 - RESTART message content

Message Type: RESTART
Direction: both

~—

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 143 M (note 1 3
Message type 14.4 M 1
Channel identification 14.5 O (note 2) 4-*
Restart indicator 14.5 M 3

NOTE 1|- This message is sent with the global call reference.

NOTE 2[- Included when the Restart indicator information element indicates that a particular channel is to be restarted
13.3.2 | RESTART ACKNOWLEDGE

This mgssage is used to acknowledge the receipt of a RESTART message and to indicate that the requested restart is compl
Table 19 - RESTART ACKNOWLEDGE message content

Message Type: RESTART ACKNOWLEDGE
Direction: both

Information Element Reference Type Length
Protocol discriminator 14.2 M 1
Call reference 14.3 M (note 1 3
Message-type 14.4 M 1
Channpeltidentification 14.5 O (note 2) 4-*
Restartindicator 14.5 M 3

NOTE 1|- This message is sent with the global call reference.

NOTE 2[- In¢luded when the Restart indicator information element indicates that a particular channel has been restartTd.

14 General message format and coding of information elements

The figures and text in this section describe message contents. Within each octet, the bit designated “bit 1" is transmitted fir:
followed by bit 2, 3, 4 etc. Similarly, the octet shown at the top of each figure is sent first.

Whenever a message is sent, according to the procedures of clauses 9, 10 and 11, it shall be coded as specified in this cla
except where the message is segmented according to the procedures of annex ZA, in which case each message segment
be coded as specified in that annex.
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14.1  Overview
The coding rules follow ITU-T Recommendation Q.931.

Every mes

sage consists of:

a) Protocol discriminator,

b) CallRe

ference,

c) Message type,

d) other information elements, as required.

Information elements a), b) and c) are common to all messages and shall always be present, while elemen
each messgage type.

A particulpr message may contain more information than a particular{PISN) equipment needs or ca

equipmen
of that equ

Unless spgcified otherwise, a particular information element shall be*present only once in a given message.

The term
values.

When a figld, such as the call reference value, extends-over more than one octet, the order of bit values prog
as the octet number increases. The least significant bit of the field is represented by the lowest numbered

numbered

142 P

The purpg
use servig
message.

The protogol discriminator is coded according to table 20.

8 7 6 5 4 3 2 1

Protocol discriminator octet 1
Length of call referencge
0 0 0 0 value octet 2
Call reference value octet 3
0 | Message type etc.
Other information elements as required

Figure 4 - General message organisation example

shall be able to ignore any extra information that is present ima.message, but is not required for th
ipment.

default” implies that the value defined shall be used\in the absence of any assignment or negotis

octet of the field.

otocol discriminator

se of the protocol discriminator is.to distinguish messages of this specification from any protocol
es of the SCM, but are coded 'according to other standards. The protocol discriminator is the

8 7 6 5 4 3 2 1
| Protocol discriminator | octet1

Figure 5 - Protocol discriminator

s d) are specific tc

understand. All

e proper operation

tion of alternative

ressively decrease
bit of the highest

units which also
first part of every

Tabla20 _Pratacal diceriminatar
Tt (=~ ST otor

o ToOToOTOT

Bits

8 54321
0 01 0 0 O ITU-T Q.931(1.451) user-network call
control message (note 1)

All other values are reserved

7 6
00

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

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

The cal

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

8 I 6 5 4 3 2 1

The coding of the CR-Flag (octet 2 bit 8) shall be as follows:

CR-Fla

Length

Length of call referenge
0 0 0 0 value (in octets) octet 1
CR
Flag Call reference value octet 2
Call reference value (cont.) octet 3

Figure 6 - Call Reference

J): 0 message is sent from the side that originated the CR (i.e. from the outgoing side)
1 message is sent to the side that originated the CR (i.e. from the incaming side)

pf call reference value (octet 1)

The cal
call refe
value o

The cal
Call refi

reference value as defined for PSS1 shall always be two octets long; other length values are rese

the call reference and are independent of the length of the call reference information element.
reference information (octet 2 etc.) comprises two fields;.the call reference value and the call refer

prence values

Call ref
outgoin
the beg
reassig
be useq

Call ref

erence values are assigned by the outgoing side of an inter-PINX link for a call. These value
g side only within a particular signalling channel’'SCM logical link connection. The call reference
nning of a call and remains fixed for the lifetime of a call. After a call ends, the associated call refe
ned to a later call. Two identical call referenee values on the same signalling channel SCM logical
when each value pertains to a call origihated at opposite ends of the link.

prence flag

The cal
two log
always

Hence the call reference flag-identifies the side which allocated the call reference value for this call and the

call refe
Global

reference Flag can take the values ZERO or ONE. The call reference flag is used to identify wh
cal link originated a call reférehce. The outgoing side always sets the call reference flag to ZERO
sets the call reference flag to ONE.

rence flag is to resolve simultaneous uses of the same call reference value.

call reference

The nuinerical value of the “global call reference” is zero. It is coded as shown in figure 7. The equipment

contain
connec

ng the global call reference should interpret the message as pertaining to all call references ass
ion.

rved. The receipt (

rence value of one octet may not cause a protocol error. The actions taken by the receiver are based on the numer

ence flag.

5 are unique to th
alue is assigned a
rence value may b
link connection me

ich end of the laye

The incoming sid

2 only purpose of tt

eceiving a messa
bciated with the S(

8 7 6 5 4 3 2 1
0 0 O 0O O 0 1 O] octtl
01/ 0 0 O O O 0 O] octet2
0O 0 O 0 O 0 0 0] octet3

Figure 7 - Global call reference

Dummy call reference

The Dummy call reference consists of a single octet with all zeros as defined in ITU-T Q.931. Its use is beyond the scope «
this International Standard.
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14.4  Message type
The purpose of the message type is to identify the function of the message being sent.

The message type is the third part of every message and it is coded as shown in figure 8 and table 21.

Bit 8 is reserved for possible future use as an extension bit.

8 7 6 5 4 3 2 1
[ 0 | Message type | octet1
Figure 8 - Message Type

Table 21 - Message types
Bits
8 76 321
00O 0 0 O O Escape to national or private message type (note 1)
00O Call Establishment messages:
0 0 0 0 1 ALERTING
0 0 0 1 0 CALL PROCEEDING
0 01 1 1 CONNECT
01 1 1 1 CONNECTACKNOWLEDGE
0 00 1 1 PROGRESS
0 01 0 1 SETUP
011 0 1 SETUP ACKNOWLEDRGE
010 Call clearing messages:
0 01 0 1 DISCONNECT
0 11 0 1 RELEASE
110 1 0 RELEASEEOMPLETE
0 01 1 0 RESTART
011 1 0 RESTART ACKNOWLEDGE
011 Miscellaneous messages:
0 0 0 0°0 SEGMENT (note 2)
1 1 0511 INFORMATION
1 1.0 1 STATUS
1. 0-1 0 1 STATUS ENQUIRY
All other-values are reserved
NOTE 1 - Tlhe handling of natianal/private messages is outside the scope of this International Standard (see annex D).
NOTE 2 - Tlhis message type'is only used in conjunction with the message segmentation and re-assembly procedures dgfined in annex ZA.
14.5  Other information elements for Basic Call control (codeset 0)
14.5.1 Cpding.rtles
The coding of ‘ather information elements follows the coding rules described below. These rules are formulgted to allow each
equipmenf_Which processes a message to find information elements important to it, and yet remain_ignorant of information

elements not relevant to that equipment.

Two categories of information elements are defined:

a) single octet information elements (see figures 9 and 10);
b) variable length information elements (see figure 11).

Table 22 summarises the coding of the information element identifier bits for those information elements of codeset 0 which
are used in PSS1.
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The descriptions of the information elements below are ordered alphabetically. However, there is a particular order c
appearance for each information element in a message within each codeset. The code values of the information elem
identifier for the variable length formats are assigned in ascending numerical order, according to the actual order of appearar
of each information element in a message. This allows the receiving equipment to detect the presence or absence of a partic!
information element without scanning through an entire message. The receiving entity is entitled to disregard any informatio

elemen

ts (of variable length) which are out of order.

Single octet information elements may appear at any point in the message. Two types of single octet information elements he
been defined. Type 1 elements provide the information element identification in bit positions 7, 6, 5. The value “010” in thes
bit positions is reserved for type 2 single octet elements.

Where the-deseripten-etnformationelementsr-this-speciication-contains-spare-bitsthese-bisare-indi
“ZEROYV. In order to allow compatibility with future implementations, message should not be rejected simy
bit is set to “ONE”".

The se¢ond octet of a variable length information element indicates the total length of the contents .of that
(i.e. thg length starting with octet 3). It is the binary coding of the number of octets of the gontents, wit
significant bit (2).

An optipnal variable length information element may be present, but empty. For exaniple, a SETUP me

calling
equival
receive

The foll

a) The
the s

Eac

An (¢
(N) 1

b)
c)

the ¢ctet continues through the next octet. The bit valile “ONE” indicates that this octet is the last octet|

octe

In th
“1" g

Add
addi

In a
etc.

The
Opti

d)

party number information element, the content of which is of zero length. Thisshould be interprete
bnt to that information element being absent. Similarly, an absent information element should b
[ as equivalent to that information element being empty.

bwing rules apply for the coding of the contents of variable length infermation elements (octets 3 et

first digit in the octet number identifies one octet or a group of octéts (i.e. the octets are numbered
tructuring of an information element into groups of one or mare ‘octets).

N octet group is a self contained entity. The internal structure ‘'of an octet group may be defined in al
ctet group is formed by using some extension mechanism. The preferred extension mechanism
0 the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension bit. The bit value “ZH
L (e.g. Nb) is present, the preceding octets (N and Na) must also be present.

e format descriptions of the following paragraphs, bit 8 is marked “0/1 ext” if another octet follow
r “1 ext” if this is the last octet in the extension domain (octet group).

tional octets may be defined later (‘1 ext” changed to “0/1 ext”) and equipments shall be prepa
tional octets, although the equipment need not be able to interpret or act upon the content of these

fdition to the extension mechanism defined above, an octet (N) may be extended through the ng

by indications in bits 7-1 ©f octet N.
mechanisms in ¢) apd\d) may be combined.
pbnal octets are marked with asterisks (*).
8 7 6 5 4 3 2 1
1 Information |Contents of informatignoctet 1
element identifigr element

ated as being set
ly because a spar

information eleme
h bit 1 as the leas

5sage may contair
d by the receiver a
e interpreted by tf

L4

):

n a way that reflec

lernative ways.

is to extend an oc
FRO” indicates tha
of the group. If on

5. Bit 8 is marked
ed to receive sucl

octets.
xt octet(s) (N.1, N

Eianre O . Sinale actet information-element farmat (fvna 1)
J J \*J T 7

7
0

6 5 4 3 2
1 0 X X X
Information element identifier

1
X

octet 1

Figure 10 - Single octet information element format (type 2)
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8 7 6 5 4 3 2 1

0 | Information element identifier
Length of contents of information element
(octets)

Contents of information element

octet 1
octet 2

octet 3
etc.

Figure 11 - Variable length information element format

Table 22 - Information element identifier coding (codeset Q)

scribed in clause
rmation element

n both the single
les available for

Coding Reference Max
Length
87654321 (octets
1: : : - - - - Single octetinformation elements:
000 - - - - reserved
001 - - - - shift 14.5.3 1
010000 1 Sending complete 14.5.19 1
0 : : : : : : : Variable length information elements:
000000 0 Segmented message annex ZA note 1
0000 10 O Bearercapability 1455 12
000100 0 Cause 14.5.11 32
001010 0 Callstate 14.5.6 3
00110 0 0 Channelidentification 14.5.12 note|1
001111 0 Progressindicator 14.5.17 4
100110 0 Connected number 14.5.13 note 1
100110 1 Connected subaddress 14.5.14 23
110110 0 Callingparty number 14.5.9 note(1l
110110 1 Callingparty subaddress 14.5.10 23
111000 0 Called party number 14.5.7 note| 1
111000 1 Called party subaddress 14.5.8 28
111100 1 Restartindicator 14.5.18 3
111110 0 Lowlayerecompatibility 12.5.16 16
111110 1 Highlayercompatibility 14.5.15 5
All other values are reserved (note 2)
NOTE 1 - Network dependent.
NOTE 2 - The reserved values with bits-5-8 coded “0000” are for future information elements for which comprehension by the receiver is
required.
14.5.2 Ektension of codesets
There is @ certain numher/of possible information element identifier values using the formatting rules de
14.5.1; 148 from the ‘variable length information element format and at least 8 from the single octet infg
format.
One valug in thersingle octet format is specified for the shift operations described below. One other value
octet and|variable length format is reserved. This leaves at least 133 information element identifier val
assignment

It is possible to expand this structure to eight codesets of at least 133 information element identifier values each. One common
value in the single octet format is employed in each codeset to facilitate shifting from one codeset to another. The contents of
this shift information element identifies the codeset to be used for the next information element or elements. The codeset in use
at any given time is referred to as the “active codeset”. By convention, codeset 0 is the initially active codeset.

Two codeset shifting procedures are possible: Locking shift and non-locking shift.

Transition from one active codeset to another (i.e. by means of the locking shift procedure) may only be made to a codeset with
a higher numerical value than the codeset being left.

An information element belonging to one codeset may appear in between information elements belonging to another codeset
(being the active codeset) by using the non-locking shift procedure.
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An equipment shall have the capability to recognise a shift information element and to treat the subsequent informatic
element(s) as belonging to the specified shift. Information elements from non-supported shifts shall be treated as unrecognis
if received in a message. The error procedures for unrecognised information elements apply.

Codeset 4 is used for ISO defined information elements. Codeset 5 is used by ETSI for information elements that are defined
addition to those defined by ITU-T or ISO. The rules for handling information elements of codeset 0 apply to codesets 4 and
too.

Codeset 6 and/or codeset 7 may be used for conveying non-standardised information between adjacent PINXs (e.g.
manufacturer or network specific purposes).

14.5.3 Locking shift procedure

The locking shift procedure employs an information element to indicate the new active codeset. The speg|fied codeset rema
active yntil another locking shift information element is encountered which specifies the use of anothercgdeset. For examp!
codesef 0 is active at the start of message content analysis. If a locking shift to another codeset’is gncountered, the n
information elements will be interpreted according to the information element identifiers assigned in the new codeset, unt
anothet shift information element is encountered.

This prgcedure shall only be used to shift to a higher order codeset than the one being left.

The lodking shift is valid only within the message that contains the locking shift information element. At|the start of every
message content analysis, the active codeset is codeset 0.

The locking shift information element uses the single octet information element-format and is coded as shpwn in figure 12 an
table 23.

8 7 6 5 4 3 2 1
1 0 0 1 0 New 'codeset| octet 1
identification

Bits 7-5 are the shift identifier
Bit 4 = “ZERQ" indicates-locking shift

Figure 12 - Loeking shift information element

Table 23 - Liocking/non-locking shift information element

Codeset identification
Bits
3

_ITU-T Q.931 information elements
Codeset 0: (initially active codeset)
Codeset 4: Information elements defined by ISO
Codeset 5: Information elements defined by ET
Codeset 6: Information elements spe(_:ific to the

" local network (public or private)
111 Codeset 7:  User-specific information elements
All other values are reserved (note 1)

U7

e =
B OO0 o.M
O PO O =

NOTE 1l-The handling of national/private information elements is outside the scope of this International Standard (se¢ annex D).

14.5.4 Non-locking shift procedure

The non-locking shift procedure provides a temporary shift to the specified lower or higher codeset. It uses a single oct
information element to indicate the codeset to be used to interpret the next single information element. After the interpretatic
of that information element, the active codeset is again used for interpreting any following information elements. For example
codeset 0 is active at the beginning of message content analysis. If a non-locking shift to another codeset is encountered, ©
the next information element is interpreted according to the information element identifiers assigned in that codeset. After th
codeset 0 will again be used to interpret the following information elements. A non-locking shift information element
indicating the current codeset shall not be regarded as an error.
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A locking shift information element shall not follow directly on a non-locking shift information element. If this combination is

received it shall be interpreted as though a locking shift information element only had been received.

The single octet non-locking shift information element format and coding is shown in figure 13 and table 23.

8 7 6 5 4 3 2 1

Temporary
1 0 0 1 1 codeset

identification

octet 1

Bits 7-5 are the shift identifier

BitZA—"ONErdicates or-tockimg stift
Figure 13 - Non-locking shift information element

14.5.5 Bgarer capability

The purpgse of the bearer capability information element is to indicate a requested ECMA=1420r 1SO/IH

capability fo be provided by the network.
The beardr capability information element is coded as shown in figure 14 and table 24.

NOTE - This encoding represents a subset of ITU-T Rec. Q.931.

8 7 6 5 4 3 2 1

Bearer capability

0 0 0 0 0 1 0 0 octet 1
Information element identifier

Length of bearer capability contents octet 2

1 Coding |[Information transfer'capability octet 3
ext | standard
L Transfer Informatian transfer rate octet 4
ext mode note 1
*
o Multiplier oot
o1 O 1 User information octet 5*
ext |Layer IDEL layer 1 protocol note 3

FC 11584 bearer

NOTE 1 - As only default values are used forall fields of ITU-T Rec. Q.931 octets 4a and 4b, these octets shall not be Yised. The following

values shall be assumed:

Structuge: circuit mode: 8kHz integrity
Configdration: point-to-point
Establighment: demand

Symmefry: bidirectional symmetric

NOTE 2 - Tlhis octet shall be‘included if the Information transfer rate in octet 4 indicates ‘multi-rate’. Otherwise, it shall not be included.

NOTE 3 - The contents of-optional octets 5a, 5b, 5c, 5d, 6 and 7 have no impact at the Q reference point, and are thergfore not specified in

this International Standard. One or more of these octets may be included, in accordance with ITU-TOR&C. Q.
Receipt of any of these octets regardless of content shall not cause a protocol error.

Figure 14 - Bearer capability information element
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Table 24 - Bearer capability information element

Coding standard (octet 3)
Bits
7 6
00 CCITT standardized coding
All other values are reserved

Information transfer capability (octet 3)

Bits
5 4 3 Z I
00O0O0O O Speech
01000 unrestricted digital information
01001 Restricted diital information (gplicable only
in interworking situations)
1 0000 3.1 kHz audio
1 0 0 0 1 \Unrestricted digital information with tones /

announcements
All other values are reserved

Transfer mode(octet 4)
Bits
7 6
0 o0 circuit mode
All other values are reserved

Information transfer rate (octet 4)
Bits

64 kbit/s

384kbit/s (note 1)

1536 kbit/s (note 1)

1920 kbit/s (note 1)

1 0 0.0 multi-rate (64 kbit/s base rate) (note 2)
| other yalues are reserved

PP P RFPPEPO
OO OO M
PP, OOW
P OFRPON
P = = O

Al

Multipliet (octet 4.1)
Bits
7

leNeoNeloNoNololoNoloNole NoloNoNoNoNoNa!
[eNeNeNoNoNoloNoRoloNollc NoNoNoNoNoNoNoNe))
PRPRRPPRPPRPO0O0O000O0QOO0O000O0OWU
OO0OO0OO0OORRRRRPRREPHFPROOOOOOA
POOOORRRFPOOQORRRLRFEPOOW
ORRFRPOORROORRFRPRJQORROOREN
ORPORrROROROROHOROROROR

=

(N
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NOTE 1 -1
indicated b

Information

0010101 21
0010110 22
0010111 23
0011000 24
0011001 25
0011010 26
0011011 27
0011100 28
0011101 29
0011110 30
Al-ethervaldes-arereserved
User information layer 1 protocol (octet 5) (note 3, note 4, note 5)
Bits
54 3 21
0 0 01 0 CCITT Recommendation G.74tlaw
0 0011 CCITT Recommendation G.711 A-law
All other values are beyond the scope of this International Standard

his codepoint may be used as an alternative to the combination of ‘multi-rate’ in octet4 and a ‘Multiplier’ val
elow:

transfer rate Multiplier value

384
153
192

NOTE 2 - I

NOTE 3 -1
digital infor

NOTE 4 -
“G.711p-la

NOTES - |
p-law” or 0

1456 C

The purpg
call state i

kbit/s 6
b kbit/s 24
D kbit/s 30

this codepoint is indicated, octet 4.1 shall be included, otherwise.octet 4.1 shall be omitted.

the transfer mode is “circuit mode”, and if the information transféer capability is “unrestricted digital informatio
ation”, octet 5 may be omitted. The receipt of octet 5 shall-16t cause a protocol error for invalid information e

the Transfer mode is “circuit mode” and the informatian, transfer capability is 3.1kHz audio, octet 5 shall indi
V' or 00011 “G.711 A-law”.

the Transfer mode is “circuit mode” and the infermation transfer capability is speech, octet 5 shall indicate ei
011 “G.711 A-law”.

bl state

se of the call state information element is to indicate the current state of a call or a global call re
nformation element is coded as'shown in figure 15 and table 25.

8 7 6 5 4 3 2 1

Call state

0 0 0 1 0 1 0 0| octetl
Information element identifier

Length of call state contents) octet 2

Coding Call state value/ octet 3

Standard| Global call reference state valug

Figure 15 - Call state information element

Le in octet 4.1 as

n” or “restricted
ement contents.
cate either 00010

her 00010 “G.711

erence state. The
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Coding standard (octet 3)

Bits
8
0

7
0

CCITT standardized coding

All other values are reserved

Call state value (octet 3)

Bits

1 Value Circuit Mode Protocol Control State

NOTE 1

14.5.7

The pu
informa

The m3
this Intg

[cNeoNeoNoNeoNoNoloNoNoNoNeoNoNa] (o)

PPRPOOOOOO0OOO0OO0OOOoOo|u

RPORPFRPFPPPOOOOOOOIM

Null
Call initiated

Outgoing call proceedin
Call delivered

Call present

Call received

Connect request

Active

Disconnect Request
Disconnect Indicatio
Release request

OQCOPFrRPOO0OOCORFrRRFRPPFPFOOOOoO|Ww
OFrRORFRPFPOORFRPFPOREFOOIN
PRPOPFRPOFRPROFRPOORFRLRORO

Global call reference state value(octet 3)

Bits
6

0
1
1

== OO

PR OM

State
RESTO - null

PP OW
POON
OPrOoOr

REST 2 -restart

g

n

Overlap sending (note 1)

Incoming call proceeding

Overlap receivifig)(note 1)

REST 1 - restart request

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

Called party number

pose of the called party number. information element is to identify the called party of a call. The ¢

tion element is coded as shown in figure 16 and table 26.

ximum length of the called”party number information element is network dependent and therefore

rnational Standard.

alled party numbe

outside the scope

8 7 6 5 4 3 2 1
Called party number
0 1 1 1 0 0 0 0| octetl
Information element identifier
Length of called party number contents octet 2
Numbaornna alan
LA IBRI~AY 2N Iu r.llul T
1 | Type of number identification octet 3
0 - octet 4
spare Number digits(note 1) repeated

NOTE 1 - The number digits appear in multiple octets 4 in the same order in which they would be entered, i.e. the number digit which woul
be entered first is located in the first octet 4.
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Table 26 - Called party number information element

Numbering Plan identification (octet 3)
Bits
4 3 21
0 0 0 0 Unknown (note 1)
0 0 O 1 ISDN/Telephony numbering plan (ITU-T Rec.
E.164/E.163)
1 0 O 1 Private numbering plan (ISO/IEC 11571)
All other values are reserved

Type of number (octet 3) when Numbering Plan identification is
ISDN/Telephony numbering plan (note 2)
Bits

Unknown (note 3)
International Number (note 4)
National Number (note 4)
Subscriber Number (note 4)

Il other values are reserved

P OOON
(o SN eNele
QO RFrou

P

Type of number (octet 3) when Numbering Plan identifieation is Prlvate
numbering plan (note 2)

Bits
7 6 5
0 0O Unknown
0 01 Level 2 Regional Number
010 Level 1 Regional Number
011 PISN specific number
1 00 Level 0 Regional Nunmber

All other values are reserved

Type of number (octet 3)_when Numbering Plan identification is
Unknown (note 2)
Bits

7 6 5

0 0O Unknown

All other values are reserved

Numberdigits (octet 4)

This field-is coded with CCITT Recommendation T.50 characters,
acceording to the formats specified in the appropriate numbering/dialling
plan.

NOTE 1 - The numbering-plan identification “unknown” is used when the user or the network has no knowledge of the numbering plan

identificatign. In this.cease the number digits field is organised according to the network dialling plan; prefix or escape digits might be
present.

NOTE 2 - @nly the numbering combinations shown in this table may be used.

NOTE 3 - TrEe type O Tiamoer  unkrowrnl S USedWheTT the USer or the Tetwork f1as 1o KMOWIETQE Ol e (ype o nurmpoet, €.g. international

number, national number, etc. In this case the number digits field is organised according to the network dialling plan; prefix or escape digits
might be present.

NOTE 4 - For the definition of international, national and subscriber number, see CCITT Recommendation 1.330. Prefix or escape digits
shall not be included in these numbers.

14.5.8 Called party subaddress
The purpose of the called party subaddress information element is to identify the subaddress of the called party of a call.
NOTE 1 - For the definition of subaddress, see ISO/IEC 11571.

Refer to ITU-T Rec. Q.931 for coding rules for this information element.

The maximum length of the called party subaddress information element is 23 octets.
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NOTE 2 - The encoding of this information element is not specified in this International Standard for it is defined as transparent to the PSS
protocol.

14.5.9 Calling party number
The purpose of the calling party number information element is to identify the origin of a call.

The calling party number information element is coded as shown in figure 17 and table 27.

The maximum length of the calling party number information element is network dependent and therefore outside the scope
this International Standard.

8 7 6 5 4 3 2 1

Calling party number
0 1 1 0 1 1 0 O octetl
Information element identifier
Length of calling party number contents octet 2
(note 1)
0/1 Numbering plan | octet 3
ext Type of number identification (note 1)

1 |Presentation 0 0 0| Screening ogtet'3a*
ext | indicator Spare indicatqr (note 1)
0 Number digits QUL 4 *

spare (repeated)

NOTE 1|- Octets 2, 3 and 4 of this information element are coded as in the “called party number” information element.

Figure 17 - Calling party number information element

Table 27 - Calling party numiber information element

Presentation indicator note 1
(octet 3a)
Bits

7 6
00 Presentation allowed
01 Presentation restricted
10 Number not available due to interworking
11 Reserved

Screening indicator (octet 3anote 2

Bits
2 1
0 o0 User provided, not screened
01 User provided, verified and passed
10 Reserved
11 Network provided

NOTE 1]- ifactet 3a is omitted “00-Presentation allowed” is assumed.

NOTE 2 - If octet 3a is omitted “00-User provided, not screened” is assumed.

14.5.10 Calling party subaddress

The purpose of the calling party subaddress information element is to identify a subaddress associated with the origin of a cal
NOTE 1 - For the definition of subaddress, see ISO/IEC 11571.

Refer to ITU-T Rec. Q.931 for coding rules for this information element.

The maximum length of the calling party subaddress information element is 23 octets.

NOTE 2 - The encoding of this information element is not specified in this International Standard for it is defined as transparent to the PSS
protocol.
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14.5.11 Cause

The purpose of the cause information element is to describe the reason for generating certain messages, to provide diagnosti
information in the event of procedural errors, and to indicate the location of the cause originator.

The cause information element is coded as shown in figure 18 and tables 28, 29, 30.

The maximum length of the cause information element is 32 octets.

8 7 6 5 4 3 2 1

Cause
0 0 0 0 1 0 0 O [ octetl
Information element identifier
Length of cause contents octet 2
1 Coding 0 Location octet 3
ext | standard |spare (note 1)
L Cause value octet 4
ext
Diagnostics (if any) octet 5*

NOTE 1 - The optional octet 3a of ITU-T Rec. Q.931 has been omitted here since only the default value “Recommendation Q.931" is used.
As stated i clause 14.5.1, an implementation shall be prepared to receive an extension octet-3a, which will not result irf a protocol error for
invalid contents.

Figure 18 - Cause information element

Table 28 - Cause informationelement

Coding standard (octet 3)
Bits
7 6
00 CCITT standardized:coding as described below
All other values are reserved

Location (octet 3)
Bits

User
Private network serving the local user
Public network serving the local user
Transit network
Public network serving the remote user
Private network serving the remote user
International network
0 Network beyond interworking point

All other values are reserved
Cause value (octet 4)
The following rules apply to the coding of cause values:

a) Allvalues in the range 0 through 127 shall be accepted ag

P OO0,00000M~

P RO OO0OO0OW
PPRPOOKFRROON
(el N N eol Nol Nok

v-ertt

b) Table 29 lists cause values which are explicitly mentioned
elsewhere in this International Standard. These cause values
are coded according to ITU-T Rec. Q.931: The value is
divided into two fields, a class (bits 5 through 7) and a valye
within the class (bits 1 through 4).

The class indicates the general nature of the event:
Class (000): normal event
Class (001): normal event
Class (010): resource unavailable
Class (011): service or option not available
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Class (100): service or option not implemented
Class (110): protocol error (e.g. unknown message)
Class (111): interworking
Refer to Q.931 for further details.
c) The list of cause values in table 29 is not exclusive, in the
other than those listed in table 29, except where PSS1

case those values should be used.

Class (101): invalid message (e.g. parameter out of range)

sense that the sending entity may choose values from Q.931

procedures specify the use of particular cause values, in which

Diagnostics (octet 5)

30 on the following pages. The inclusion of diagnostics is optional.

protocol error.

Diagnostic information is not available for every cause; see tables 2P and

If the diagnostic information cannot be interpreted this shall not IeaT toa

0/1 _ octet5
ext Attribute number (note 1,
note 2)
o/1 . ' octet 5a
ext Rejected attribute (note 1,
note 2)
1 octet 5b*
ext Available attribute (note 1,
note 2)

NOTE 1|- When diagnostic information is provided, octets 5 anédi5a shall be present, octet 5b is option

NOTE 2|- Octets 5 through 5b may be repeated to report multiple rejected attributes.

al.

Figure 19 - Cause information element - Diagnostic field for causes 57, 58, and 65
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Table 29 - Cause information element

Cause value | Causg Cause Diagnostics
Class| Value| no.

765 | 4321

000 | 0001 1. | Unallocated (unassigned) number note 1
000 | 0011 3. | No route to destination note 1
000 | 0110 6. | Channel unacceptable
001 | 0000 16. [ Normal call clearing note 1

001 | 0001 17. | User busy
001 [ 0010 18. | No user responding
001 | 0011 19. | No answer from user (user alerted)

. User supplied diagnostid
001 | 0101| 21.| Callrejected note 1, note 2
001 | 0110| 22.| Number changed New destination note 3
001 | 1011 27. | Destination out of order
001 | 1100 28. | Invalid number format
001 | 1110| 30.| Responseto STATUS ENQUIRY
001 | 1111 31. | Normal, unspecified
010 | 0010 34. | No circuit/channel available
010 | 1001 41. | Temporary failure
010 | 1100| 44. | Requested circuit/channel not available

77

011 | 1001| 57. | Bearer capability not authorized note 4
011 | 1010| 58. | Bearer capability not presently available note 4
011 | 1111| 63. | Service or option not available, unspecified

100 | 0001| 65.| Bearer capability notimplemented note 4

101 0001 81. | Invalid call reference value
101 0010 82. | ldentified channel does not exist

101 | 1000( 88.| Incompatible destination Incomp. param. noteg 5.
110 | 0000| 96.| Mandatory information element is missing Info elem ID(s) not¢ 6
110 | 0001| 97.| Message type non-existent or not implemented Message type

Message not compatible with call state or

110 | 0010 98. message non-existent or not implemented Message type
Information element non-existent or not Info elem ID(s) note 6,

110 | 0011 99. implemented note 7

110 | 0100| 100.| Invalidinformation element contents Info elem ID(s) note 6

110 | 0101| 101.| Message not compatible with call state Message type

110 | 0110| 102.| Recovery on timer expiry Timer number note (8

110 | 1111| 111.]|\Protocol error, unspecified

NOTE 1 - Tlhe following coding is used:
Bit8: 1
Bit 7 - 3: 00000
Bit 2 - 1: persistence of condition as follows:
0q - unknown
01 - permanent
1Q - transient

NOTE 2 - [User supplied diagnostics field is encodmxtording to the user specification, subject to the maximum length of the cause

informationtelement—Fhe—coding-of-the—tser-supphed-diaghrostes—shottid-betrade—in-such-a—way-thati-doesaot-eondlict with the coding

described in note 1.

NOTE 3 - “New destination” is formatted as called party information element, including the information element identifier.

NOTE 4 - The format of the diagnostic field for cause number 57, 58, and 65 is as shown in figure 19 and in table 30.

NOTE 5 - Incompatible information element identifier.

NOTE 6 -

a) Locking and non-locking shift procedures are applied.

b) In principle, information element identifiers are ordered in the same order as the information elements in the received message.

NOTE 7 - When only a locking shift information element is included and no variable length information element identifier follows, it means
that the codeset in the locking shift itself is not implemented.
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NOTE 8 - The timer is coded in CCITT Recommendation T.50 characters, e.g. T308 is coded as “3” “0” “8” in bits 7-1 of octets 5, 5a, and
5b, with bit 8 being ZERO (spare).

NOTE 1
be the s

Table 30 - Coding of diagnostics field for causes 57, 58 and 65

Attribute number (octet 5)

Bits
7 6 5 4 3 2 1 No.Attribute
011 000 1 1 Informationtransfercapability
0110010 2 Informationtransfer mode
0 110011 3 Informationtransferrate
01 1 0 1 00 4 Structure (nnfo 1)
011010 1 5 Configuration(note1)
0110110 6 Establishment(notel)
0110111 7 Symmetry(notel)
0111 00 0 8 Information transferrate (dest--> orig) (notg 1)
01 11 00 1 9 Layeridentification(Layer1, 2, 3)
Rejected attribute (octet 5a) / Available attribute (octet 5b)
Attribute No
1 Information transfer capability
Bits 7 - 6: 00
Bits 5 - 1: according to table 24, octet 3
2 Information transfer mode
Bits 7 - 6: according to table 24, octet 4
Bits 5 - 1: 00000
3 Information transfer rate
Bits 7 - 6: 00
Bits 5 - 1: according to table 24, octet 3
4 Structure
Bits 7 - 5: according to Rec. Q:931, table 4-6/Q.931, octet 4a (note 1)
Bits 4 - 1: 0000
5 Configuration
Bits 7 - 5: 000
Bits 4 - 3: according;to Rec. Q.931, table 4-6/Q.931, octet 4a (note 1)
Bits 2 - 1: 00
6 Establishment
Bits 7 - 3::.00000
Bits 2 -(:)according to Rec. Q.931, table 4-6/Q.931, octet 4a (note 1)
7 Symmetty
Bits 7*- 6: according to Rec. Q.931, table 4-6/Q.931, octet 4b (note 1)
Bits 5 - 1: 00000
8 Information transfer rate (dest --> orig)
Bits 7 - 6: 00
Bits 5 - 1: according to Rec. Q.931, table 4-6/Q.931, octet 4b (note 1)
9 Layer identification
Bits 7 - 1: according to table 24, octet 5 (Layer 1) or Rec. Q.931, table|4-6

- Attributes 4-8 each have only one value specified in this International Standard, and therefore these attribut

ibject of the diagnostic field

es should not norma

14.5.12 Channel identification
The purpose of the channel identification information element is to identify a channel which is controlled by these signalling

procedures.

NOTE - All the channel identification information relates to Inter-PINX link channels.

The channel identification information element is coded as shown in figures 20 and 21, and table 31.

The default maximum length of the channel identification information element is network dependent.
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NOTE 1 - S
NOTE 2 -

8 7 6 5 4 3 2 1
Channel identification
0 0 0 1 1 0 0 0 octet 1
Information element identifier
Length of channel identification contents octet 2
1 0 1 | 0 pref./ Signalling Info Channel | octet 3 (note 1)
channel .
ext spare | Excl. ind selection
1 . umber,
ext Coding standar J\l Map Channel type octet 3.2
O/T OClet 3.3 (nNote 2)
ext Channel number (note 3)
Channel map octet 3.3 (note 2)

ince the interface is never explicitly identified at the Q reference point, octet 3.1 of ITU-T Rec. Q:931 is alwayq omitted.

hannel number shall be used unless there is a bilateral agreement to use channel map.

NOTE 3 - Tlhis octet may be repeated to indicate multiple channels in the case of a multirate service, as defined in ISO/IEIC 11584. See figure

21la.

Figure 20 - Channel identification information element
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Table 31 - Channel identification information element

Preferred/Exclusive (octet 3) note 1
Bit
4
0 indicated channel is preferred
1 exclusive; only the indicated channel is acceptable

Signalling channel indicator (octet 3) note 2
Bit
3
0 the channel identified is not the signalling channel
1 reserved

Information channel selection (octet 3) note 3
Bits
21
01 as indicated in the following octets
All other values are reserved

Coding standard (octet 3.2)
Bits
7 6
00 CCITT standard
All other values are reserved

Number/Map (octet 3.2)
Bits
5
0 channel is indicated by the number in the following octet
1 channel map

Channel type (octet 3.2)

Bits
4 3 2 1
0 011 B channel units (64 kbit/s)
All other values are reserved

Channelnumber/Map (octet 3.3) note 4
Binary-number assigned to the channel. Channels are numbered frgm 1
upwards (note 5).
Bit,position(s) in the slot map, see figure 21, correspond to the equivalent
information channels. The use of a particular channel shall be encodled by
means of a "1" in the appropriate bit position in the slot map (note 611.

NOTE 1|- Preferred/exclusive has significance only for information channel selection.

NOTE 2|- Signalling channel indication has significance in signalling channel use. No other information affects signallifg channel use.

NOTE 3|- Fhe information channel selection does not apply to the signalling channel.

NOTE 4 - Either “channel number” or channel map is used exclusively, depending on the “Number/Map” information in octet 3.2 bit 5.
NOTE 5 - This octet may be extended if the channel number exceeds 127, (figure 21a).

NOTE 6 - Length of the channel map is decided by combination of channel unit size on which the channel map is mapped (e.g. B-channe
and map element.
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octet 3.3.x-3
(note 1)

octet 3.3.x-2
(note 1)

octet 3.3.x-1
(note 1)

octet 3.3.x

(note 1)

etc.| 17

16 | 15| 14| 13, 12 11 10

©

8 | 7 6| 5| 4| 3| 2 1

NOTE 1 - The limit of x is outside the scope of this International Standard.

Figure 21 - Channel map field

8 7 6 5 4 3 2 1

1 0 0 0 1 0 0 1| octet3.3.1
1/0| 0] 0 1, O] 1| 0| octet3.3.2
0| 0| 0| 0| O O] 0| 1| octet3.3.3
1 0 0 0 0 0 1 1| octet 3:3:4

Figure 21a — Example of channel number list: channels 9, 10 and 131

14.5.13 Cpnnected number

The purpgse of the connected number information element is to indicate which number is connected to a cgall. The connected
number miay be different from the Called party number because of.changes (e.g. call redirection, transfer) dufing the lifetime of
the call.

The conngcted number information element is coded as shown in figure 22 and table 27 (see clause 145.9, Calling party
number).

8 7 6 5 4 3 2 1

Connected number
0 1 0 0 1 1 0 O] octetl
Information element identifier
Length of connected number contents octet 3

0/ Numbering plan

ext: 1YPe of number o pification | °Ct€t3

¥ |Presentatign O 0 0] Screening octet 3a*
ext | indicator Spare indicatgr

0 - octet4 *

spare Number digits (repeated)

Figure 22 - Connected number information element

14.5.14 Cpnnected subaddress

The purpdseof the connected subaddress information element is to identify the subaddress of the connected party of a call. The
connected subaddress may be different from the called party subaddress because of changes (e.g. call redirection, transfe
during the lifetime of the call.

NOTE 1 - For the definition of subaddress, see ISO/IEC 11571.

The connected subaddress information element is coded in the same way as the called party subaddress IE, apart from the |l
identifier (octet 1).

The maximum length of the connected subaddress information element is 23 octets.

NOTE 2 - The encoding of this information element is not specified in this International Standard for it is defined as transparent to the
protocol at the ‘Q’ reference point.
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High layer compatibility (layers 4-7)

The purpose of the High layer compatibility information element is to provide a means which, in association with the Beare
capability and Low layer compatibility information elements, may be used by the remote user for compatibility checking.

Refer to ITU-T Rec. Q.931 for the coding of the high layer compatibility information element.

The maximum length of the high layer compatibility information element is 5 octets.

The receipt of values not defined in ITU-T Rec. Q.931 shall not cause a protocol error, provided the maximum length is no
exceeded.

NOTE - The encoding of this information element is not specified in this International Standard for it is defined as transparent to the protocc

atthe *

14.5.16

The pu
capabil
compat

Refer tq
The ma

The red
exceed

NOTE -
at the ‘Q

14.5.17)

referernce polint.

Low layer compatibility (layers 1-3)

pose of the Low layer compatibility information element is to provide a means which, in_copjuncti
ty and High layer compatibility information elements, may be used by the addressed entity (e.
bility checking.

ITU-T Rec. Q.931 for the coding of the low layer compatibility information element.
ximum length of the low layer compatibility information element is 16 octets.

eipt of values not defined in ITU-T Rec. Q.931 shall not cause a protocal error, provided the ma
ed.

The encoding of this information element is not specified in this International. Standard for it is defined as trans
' reference point.

Progress indicator

The puipose of the progress indicator information element is to describe an event which has occurred duri

The prg
The ma

The prg

gress indicator information element is coded as showndn figure 23 and table 32.
Ximum length of the progress indicator information‘element is 4 octets.

gress indicator information element may be repeated in a message up to three times.

8 7 6 5 4 3 2 1

Progress indicator

0 0 0 1 1 1 1 0| octetl
Information element identifier

Length of progress indicator contents octet 2

| Coding | 0O _
ext | standard |spare Location octet 3
e%(t Progress description octet 4

Figure 23 - Progress indicator information element

pn with the Bearer
g. remote user) fc

imum length is nc

parent to the protocc

ng the life of a call.
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Table 32 - Progress indicator information element

Coding standard (octet 3)
Bits
7 6
00 CCITT standardized coding as described below
All other values are reserved (note 5)

Location (octet 3)
Bits

User

Private network serving the local user
Public network serving the local user
Transit network

Public network serving the remote user
Private network serving the remote user
International network

Network beyond interworking point

All other values are reserved

4
0
0
0
0
0
0
0
1

OrRRrPFrROOOO|w
PRrOoOORPRrROO|N
oOrRrRrORrRORr O

Progress description (octet 4) (note 5)

Bits

7 6 54 3 2 1 No

0 00 0O O 1 1 Callisnotend-to-endISDN, further call
progress information may be available
in-band (note\1)

0 00 0O 1 0 2 Destnationaddressisnon-ISDN (note 2)

0 00 00O 1 1 3 Originationaddressis non-ISDN (not¢ 3)

0 0001 00 4 Calbhasreturnedtothe ISDN (note 4

0 001 0 0 0 8 .lpgbandinformation or appropriate

pattern now available
All other values are reservéd (note 5)

NOTE 1 - Progress description 1 indicates that interworking with a non-ISDN has occurred within the network or netwd
has traversgd.

NOTE 2 - Hrogress description 2 indicates that the destination user equipment is non-ISDN equipment.
NOTE 3 - Hrogress description 3 indicates that origination user equipment is non-ISDN equipment.

NOTE 4 - Progress description 4 indicates that a call which has left the ISDN has returned at the same point it had le
within the non-ISDN.

NOTE 5 - Additional progress déseriptions are specified in annex ZB.

14.5.18 Reestart indicaten
The purpdse of the restart indicator is to identify the entity to be restarted or which has been restarted.

The restalft indicator information element is coded as shown in figure 24 and table 33.

rks which the call

it due to redirection

5] 7 6 5 4 3 2 1

Restart indicator

0 1 1 1 1 0 0 1| octetl
Information element identifier

Length of restart indicator contents octet 2

0 0 0 0 Class octet 3

1
ext

Figure 24 - Restart indicator information element
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Table 33 - Restart indicator information element

Class (octet 3) note 1

Bits
3 2 1 Meaning
0 0 0 indicated channel (note 2)
1 1 1 Allchannels (note 3)

All other values are reserved

ISO/IEC 11572:2000(E)

NOTE 1 - Since the interface is never explicitly identified at the Q reference point, the codepoint 110 “single interface” in the class field of

ITU-T Rec. Q.931 is not used.

NOTE 2|- The channel identification information element shall be included, indicating which channel is to be restarted or which has bee

restarted.

NOTE
with thaf signalling channel.

14.5.19 Sending complete

The pugpose of the sending complete information element is to optionally indicate completion of the called

The sending complete is a single octet information element coded as shown in figure5.

14.6

8 7 6 5 4 3 2 1

Sending complete
1 0 1 0 0 0 0 1
Information element identifier

octet 1

Figure 25 - Sending completecinformation element

Information elements of codeset 5

Codesqt 5 contains information elements defined by ETSI,

In genefal the coding rules described in clause 14.5.1:f6¥ codeset 0 apply to codeset 5 also.

Table 34 lists the information element identifiers for_information elements of codeset 5 used in this Internat

Table 34 - Information element Identifier coding (Codeset 5)

- All channels means the signalling channel on which the restart indicator is carried and all user information channels associats

party number.

onal Standard.

Cading Ref. Length

8 7 6 5 4 2 .2
1 : - -y Single Octet information elements:

0 0 0 - -y~ - Reserved

0O 0 1 - - - Shift 14.5.3 1
0O : = = C»: . : Variable length information elements:

0 1 _+,)0 0 1 O Partycategory annex ZC 3
All other'values are reserved.
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Annex A

(normative)

Protocol Implementation Conformance Statement (PICS) for ISO/IEC 11572

roduction

The supp
complete

A complet
options of

— by the
oversig

- bythe
implen

— by the
anothe

NOTE -

- byap
implen

A2 In
A2l G

The PICS
item is ide
specifies

The “Staty
terms are

m

(o]

0.<n>
X
c.<cond>

<item>.m

ier of a protocol implementation which is claimed to conform to International Standard 1SQ/I
he following Protocol Implementation Conformance Statement (PICS) proforma.

pd PICS proforma is the PICS for the implementation in question. The PICS is a statement of whic|
the protocol have been implemented. The PICS can have a number of uses, includinguse:

protocol implementor, as a check list to reduce the risk of failure to conform to the.International 3
ht;

Supplier and acquirer - or potential acquirer - of the implementation, as a detailed indication of the
entation, stated relative to the common basis for understanding provided by the Standards PICS p

user or potential user of the implementation, as a basis for initially:ehecking the possibility of in
I implementation

While interworking can never be guaranteed, failure to interwork camoften be predicted from incompatible PI

otocol tester, as the basis for selecting appropriate tests.against which to assess the claim for g
entation.

structions for completing the PICS proforma
bneral structure of the PICS proforma

proforma is a fixed format questionnaire djvided into sub-clauses each containing a group of indiy
ntified by an item number, the name of the-item (question to be answered), and the reference(s) t
specify) the item in the main body of this‘International Standard.

s” column indicates whether an itemvis applicable and if so whether support is mandatory or optior
Used:

mandatory (the capability.is required for conformance to the protocol);

optional (the capability-is not required for conformance to the protocol, but if the capability is im
is required to conferm to the protocol specifications);

optional, butrsupport of at least one of the group of options labelled by the same numeral <n> is
prohibited;
conditiohal requirement, depending on support for the item or items listed in condition <cond>;

simple conditional requirement, the capability being mandatory if item number <item> is suppor
not applicable;

FC 11572 shall
h capabilities and
btandard through
apabilities of the
roforma;

terworking with

CS's.

onformance of the

idual items. Each
b the clause(s) tha

al. The following

plemented it

required,;

ed, otherwise

<item>:0

simple conditional requirement, the capability being optional if item number <item> is supported, otherwise

not applicable.

Answers to the questionnaire items are to be provided either in the “Support” column, by simply marking an answer to indicate
a restricted choice (Yes or No), or in the “Not Applicable” column (N/A).
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A.2.2 Additional information

Items of Additional Information allow a supplier to provide further information intended to assist the interpretation of the
PICS. Itis not intended or expected that a large quantity will be supplied, and a PICS can be considered complete without a
such information. Examples might be an outline of the ways in which a (single) implementation can be set up to operate in
variety of environments and configurations.

References to items of Additional Information may be entered next to any answer in the questionnaire, and may be included
items of Exception information.

A.2.3 Exception information

It may occasionally happen that a supplier will wish to _answer an item with mandatory or prohibited status (after any
conditigns have been applied) in a way that conflicts with the indicated requirement. No pre-printed answer will be found ir
the Sugport column for this: instead, the supplier is required to write into the support column an x.<i>refarence to an item c
Exceptipn Information, and to provide the appropriate rationale in the Exception item itself.

An implementation for which an Exception item is required in this way does not conform to ISO/IE€ 11572

NOTE - |A possible reason for the situation described above is that a defect in the International Standard has been r¢ported, a correction
which is|expected to change the requirement not met by the implementation.
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A.3  PICS Proforma
A.3.1 Implementation Identification

Supplier (note 1)

Contact point for queries about the PICS (note 1)

Implementation Name(s) and Version(s) (note 1, note 2)

Other information necessary for full identification - e.g.,
name(s) and version(s) for machines and/or operating
systems; System name(s)

NOTE 1 - Only the first three items are required for all implementations; other information may be completed as appropfiate in meeting the
requiremertt for full identification.

NOTE 2 - The terms Name and Version should be interpreted appropriately to correspond: with a suppliers terminology (e.g. Type, Series,
Model).

A.3.2 Pirotocol Summary, ISO/IEC 11572

Protocol version Third<Edition

Addenda Implemented (if applicable)

Amendments Implemented

Have any exception items been required ? No[ ] Yes[]

(The answer Yes means that the implementation does npt
conform to ISO/IEC 11572)

Date of Statement

A.3.3 Bearers Supported

ITEM QUESTION/FEATURE REFERENCE |[STATUS |N/A SUPPOR|T
Z1 | Support of the 64kbit/s Unrestricted Bearer 1455 0.1 Yes[]|No[]
Z2 | Support.ef the 64kbit/s Bearer with Speech Transfer 1455 0.1l Yes[] No[]

Capabhility
Z3 | Support of the 64kbit/s Bearer with 3.1kHz/Audio 1455 0.1l Yes[] No[]
Transfer Capability
Z4 | Support of the Multi-rate Unrestricted Bearer 1455 o.l Yes[] NoO[]
Z5 | Support of A-law User Information layer 1 protocol 1455 (Z2OR[] |Yes[] No[]
Z3):0.3
Z6 | Support of p-law User Information layer 1 protocol 1455 (Z2 QR[] |Yes[] No[]
Z3):0.3
Z7 | Support of the unrestricted digital information with 1455 o] Yes[] No[]

tones / announcements bearer
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A.3.4.1 Use of the services of the Signalling Carriage Mechanism

ISO/IEC 11572:2000(E)

ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
Al Use of the services of the Signalling Carriage 9.1 m Yes[]
Mechanism
A.3.4.2 Handling of Protocol Error Conditions
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
Ag | Treatment of protocol discriminator error 9.2.1 m Yes[|
A7 | Treatment of message too short 9.2.2 m Yes|]
Ag |Treatment of call reference error 9.2.3 m Yes[|
A9 | Treatment of message type or message sequence errors 9.24 m Yes[]
A1p | Treatment of information element errors 9.25-9.27 m Yes| ]
A1l | Signalling Carriage Mechanism reset 9.2.8 m Yes|]
A1p | Signalling Carriage Mechanism failure 92.9 m Yes||]
A.3.4.3| Status and Status Enquiry protocol procedures
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
A1B | Receipt of a STATUS ENQUIRY message 9.3.1 m Yes||]
Alft | Sending of a STATUS ENQUIRY message 9.3.1 o] Yes||] No[]
Alpb | Receipt of a solicited STATUS message 9.3.2 c.l Yes|] No[]
Alp | Receipt of an Unsolicited STATUS message 9.3.2 m Yeq[ ]
c.1l If A14 then mandatory else-gptional
© ISO/IEC 2000 — All rights reserved
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A.3.5 Circuit Switched Call Control

ITEM QUESTION/FEATURE REFERENCE |[STATUS |N/A SUPPORT

B1 |Isthe implementation capable of functioning as an 10.5 0.2 Yes[] No[]
Originating PINX ?

B2 |Isthe implementation capable of functioning as an 10.7 0.2 Yes[] No[]
Incoming Gateway PINX ?

B3 | Isthe implementation capable of functioning as a 104 0.2 Yes[] No[]
Trancit DINN D

B4 | Is the implementation capable of functioning as a 10.6 0.2 Yes[](No| ]
Terminating PINX ?

B5 | Isthe implementation capable of functioning as an 10.8 0.2 Yes[] No|]
Outgoing Gateway PINX ?

B6 | Support procedures for call request 10.11 c.2 [1 Yes[]

B7 | Does the implementation include a Sending Complete 10.1.1 c.3 [11 Yes[] No|]
information element in every generated SETUP
message ?

B8 | Information channel selection 10.1.2 m [l Yes[]

B9 | Overlap Receiving procedures 10713 c.4| [] |Yes[](notg 1)

(note 1)

B10 | Overlap Sending procedures 10.1.3 c.5 [1 Yes[]

B11 | Call Proceeding - Enbloc Sending (Receipt and 10/1.4/10.1.4.1 m [1] Yes[]
Origination)

B12 | Receipt of Call Proceeding - Overlap Sending 10.1.4/10.1.4.2 B10:m [T Yes|

B13 | Sending of Call Proceeding - Overlap Recgiving 10.1.4/10.1.4.2 B9:m [1 Yes[]

B14 | Support of ALERTING origination 10.1.5 c.4 [1 Yes[]

B15 | Support of ALERTING termination 10.1.5 c.2 [1 Yes[]

B16 | Support of call connection precedures 10.1.6 m (note 2) |[] Yes[]|noteg

B17 | Sending of call progress{information during call 10.1.7 c.6 [1 ] Yes[]
establishment

B18 | Receipt of call progress information during call 10.1.7 m Yes[]
establishment

B19 | Support oficall clearing procedures 10.2 m Yes[]

B20 | Support.efcall collision procedures 10.3 m Yes[]

NOTE 1 - I enbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be tested
NOTE 2 - [Foy mutuaagreement between adjacent PINXS T 313 Ts ot mptememed; them the sending of CONNECT-ACKNOWLEDGE

message is optional.

c.2
c.3
c4
c.5
c.6

If
If
If

If
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B1 OR B2 OR B3 then mandatory else N/A
B1 OR B2 OR B3 then optional else N/A
B3 OR B4 OR B5 then mandatory else N/A

(B3 OR B4 OR B5) then optional else N/A

If (B1 OR B2 OR B3) AND NOT B7 then mandatory else N/A

2)
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ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
C1 | Call origination/termination procedures 10.4/10.4.1{to B3:m [1 |Yes[]
10.4.9
C2 | Call abort procedures 10.4.10.2 B3:0 Yes[] No[]
C3 | Call clearing procedures 10.4.10.1 B3:m [1 Yes[]
C4 | Handling of Category 1, 2 and 3 information elements  10.4.11 B3:m [11 Yes[]
at a Transit PINX
A.3.7 |[Call Control at a Originating PINX
ITEM QUESTION/FEATURE REFERENCE |[STATUS HN/A SUPPORT
D1 | Call origination procedures 10.5/10.5.1t0 Bkm [1 |Yes[]
10.55
D2 | Call clearing procedures 10.5.6 B1l:m [1 Yes[
A.3.8 |[Call Control at a Terminating PINX
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
E1 | Call termination procedures 10.6/10.6.1to B4:m [1 |Yes[]
10.6.4
E2 | Call clearing procedures 10.6.5 B4:m [l Yes|
A.3.9 [Call Control at an Incoming Gateway PINX
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
F1 | Establishment of calls from*another network 10.7/10.7.1to B2:m [T [Yes[]
10.7.6
F3 | Call clearing procedures 10.7.7 B2:m [l Yes|
A.3.10 | Call Control at'an Outgoing Gateway PINX
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
G1 1 Establishment of calls to another network 10.8/10.8.1 to B5:m [T [Yes[]
10-8-5
G2 | Call clearing procedures 10.8.6 B5:m [l Yes[]

© ISO/IEC 2000 — All rights reserved
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A.3.11 Procedures for Layer Management
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
H1 |Initiation of Restart procedures - All channels 11.1.1 o] Yes[] No[]
H2 |Initiation of Restart procedures - Multiple channels 11.1.1 Z4:.0 [T Yes[] No[]
H3 |Initiation of Restart procedures - Single channels 11.1.1 o] Yes[] No[
H4 | Receipt of RESTART - All channels 11.1.2 m Yes[]
H5 ReceiptofRESTART=Singtechannets ++4-2 m ‘rest
H6 | Receipt of RESTART - multiple channels 11.1.2 Z4:m [1 YeS[]
H7 | Restart procedures - Restart collision 11.1.3 (HLOR[] |Yes[}
H2 OR
H3):m
A.3.12 Timers
ITEM QUESTION/FEATURE REFERENCE |STATUS [N/A SUPPORT
11 | Implementation of T301 12 c.7 [1l Yes[] No[]
Value [ ]
12 | Implementation of T302 12 c.8 [1 Yes[]
I3 | Implementation of T303 12 c.9 [1 Yes[]
14 | Implementation of T304 12 B10:m [1l Yes[]
I5 | Implementation of T305 12/10.2.3 m Yes[]
16 | Implementation of T308 12/10.2.3 m Yes[]
I7 | Implementation of T309 12 m Yes[]
Value [ ]
I8 | Implementation of T310 12 c.10 [ m:Yes[ ]
o:Yes[] No[]
Value [ ]
19 | Implementation of T313 12 c.1l1 [11 Yes[INq[]
110 | Implementation 6fI'316 12/11.1.1 c.12 [l Yes[]
111 | Implementation‘of T322 12/9.3.1 Al4d:m [1 Yes[]
c.7 If|B1 OR.B2'OR B3 then optional else N/A
c.8 IfIB3-OR B4 OR B5 then mandatory else N/A
c.9 1fIBI-OR B2 OR B3 then mnndntnry else N/A
c.10 If B1 OR B2 mandatory
else If B3 optional
else N/A
c.l1 If B3 OR B4 OR B5 then optional else, N/A
c.12 If H1 OR H2 then mandatory else N/A
70 © ISO/IEC 2000 — All rights reserved



https://standardsiso.com/api/?name=79090eb6c3624d415b1532de4e40d15a

ISO/IEC 11572:2000(E)

A.3.13 Messages and information elements for general procedures

NOTE - Although an implementation may be marked "Yes" for questions regarding sending optional information elements, they will only be
sent, for example, if they are received from a terminal or a preceding PINX.

ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT

J1 | Receipt of the messages in accordance with the 13 m Yes[]
procedures supported, and receipt of all the permitted
information elements in those messages

J2 | Sending of messages, including for each message 13 m Yes[]
that message, in accordance with the procedures
supported

J3 | Sending of the Channel Identification information 13 m Yes[]
element when mandatory in a SETUP
ACKNOWLEDGE, CALL PROCEEDING,
ALERTING or CONNECT message when that
message is the first response to a SETUP message

J4 | Sending of a Sending Complete information element  13.2.6 o] Yes[] No[]
in an INFORMATION message when overlap sending
is complete

J3 | Sending of a Progress Indicator information element in  13.2{k o] Yes[] No[]

an ALERTING message (except when relaying at a
Transit PINX in accordance with C4)

J§ | Sending of a Progress Indicator information elementin’ 13.2.3 o] Yes[] No[]
a CONNECT message (except when relaying at a
Transit PINX in accordance with C4)

J71 | Sending of a Low layer compatibility information 13.2.3 o] Yes[] No[]
element in a CONNECT message (exceptwhen
relaying at a Transit PINX in accordancg-with C4)

J§ | Sending of a Connected Numberinformation element 13.2.3 o] Yes[] No[]
in a CONNECT message (exceptywhen relaying at
Transit PINX in accordance with C4)

D

J9 | Sending of a Connected Subaddress information 13.2.3 o] Yes[] No[]
element in a CONNECT)message (except when
relaying at a Transit RINX in accordance with C4)

J1p | Sending of a €ause information element in a 13.2.7 o] Yes[] No[]
PROGRESS message (except when relaying at a
Transit PINXin accordance with C4)

J1L | Sending'of a Cause information element in a 13.2.8,13.2.9 0 Yes[] No[]
RELEEASE or a RELEASE COMPLETE message
when it is not the first clearing message

J1 anding of a anding (‘nm'r_\lm‘n information element 13.2.10 Q Yes

in a SETUP message when enbloc sending

[
[% .

No[ ]

J13 | Sending of a Progress Indicator information elementin 13.2.10 o] Yes[] NoO[]
a SETUP message (except when relaying at a Transit
PINX in accordance with C4)

J14 | Sending of a Calling Party Number information 13.2.10 o] Yes[] NoO[]
element in a SETUP message (except when relaying at
a Transit PINX in accordance with C4)
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J15 | Sending of a Calling Party Subaddress information 13.2.11 o] Yes[] No[]
element in a SETUP message (except when relaying at
a Transit PINX in accordance with C4)

J16 | Sending of a Called Party Subaddress information 13.2.11 o] Yes[] No[]
element in a SETUP message (except when relaying at
a Transit PINX in accordance with C4)

J17 | Sending of a Low Layer Compatibility information 13.2.10 o] Yes[] No[]
element in a SETUP message (except when relaying at
a Transit PINX in accordance with C4)

J18 | Sending of a High Layer Compatibility information 13.2.10 o] Yes[] No
element in a SETUP message (except when relaying at
a Transit PINX in accordance with C4)

[a—

J19 | Sending of a Channel Identification information 13.3.1 H2:m [1.MNYes[]
elementin a RESTART message
J20 | Sending of a Channel Identification information 13.3.2 o] Yes[] No|]
elementin a RESTART ACKNOWLEDGE message
J21 | Support of channel map 14.5.12 o] Yes[] INO[]
J22 | Type of number supported for ISDN/Telephony 14.5.7 o]
Numbering Plan:
Unknown Yes[] NoJ|]
International number Yes[] Nq[]
National number Yes[] Nq[]
Subscriber number Yes[] No[]
J23 | Type of number supported for Private Numbering 14.5.7 0
Plan:
Unknown Yes[] NoJ|]
Level 2 regional number Yes[] No[]
Level 1 regional number Yes[] No[]
PISN specific number Yes[] Nq[]
Level O regional number Yes[] No[]
Abbreviated number Yes[] Nq[]
J24 | Type of number supported foenknown Numbering 14.5.7 o]
Plan:
Unknown Yes[] NoJ|]
J25 | Message formats and-codings for messages and 14 m Yes[]

information elements supported
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ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
K1 [Maximum message size generated ZA.3 m Size [
K2 [Maximum message size received ZA.3 m Size [
K3 [Is length of signalling carriage mechanism informatjon  ZA.3 o] Yes[] No[]
field < max. generated message size
K Is length of signalling carriage mechanism informatjon ZA.3 0 Yes[] No[]
field < max. received message size
KY [Procedures for messages segmentation ZA.3.1 c.12 Yeg[]
K@ [Procedures for messages re-assembly ZA.3.2 c.13 [T Yes$[]
K1 [Message formats and codings for segmented mesgag@i.4, ZA.5 c.14 M |Yes][]
and information elements supported
Kg [Implementation of T314 ZA.6 €13 [l Yes|[]
c.12 If K3, then mandatory else, prohibited
c.13 If K4, then mandatory else, not applicable
c.14 If K3 or K4, then mandatory else, not applicable
A.3.15 [Additional progress descriptions
ITEM QUESTION/FEATURE REFERENCE |STATUS |N/A SUPPORT
M1 |Up to three Progress indicator information €lement$  annex ZB m Yes[]
within the same message
M2 | Additional progress descriptions annex ZB m Yes ]
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A.3.16 Party category functionality

ITEM QUESTION/FEATURE REFERENCE ([STATUS [N/A SUPPORT
N1 [Party category functionality ZC.2 o] Yes[] No[]
N2 | Behaviour as Originating PINX for Party category ZC.2.3.1 c.21 [11] Yes|[]
functionality
N3 | Behaviour as Incoming Gateway PINX for Party 2C.2.4.1 c.22 [11] Yes|[]
category functionality
N4 | Behaviour as Transit PINX for Party category ZC.2.3.3 c.23 [1] Yes[]
functionality
N5 | Behaviour as Terminating PINX for Party category 2C.2.3.2 c.24 [1] Xes{]
functionality
N6 | Behaviour as Outgoing Gateway PINX for Party 2C.2.4.2 c.25 [T] Yes[]
category functionality
N7 | Sending of a Party category information elementinja ZC.2.3, c.26 [1 [Yes[] NA[]
SETUP message 2C.2.4
N8 | Sending of a Party category information element injan ZC.2.3, c.27 [1 [Yes[] No|]
ALERTING message 2C24
N9 | Sending of a Party category information elementinja ZC.2.3, c.27 [1 [Yes[] No|]
CONNECT message 2C.2.4
c.21 IffB1 and N1 then mandatory else, not applicable
c.22 IfiB2 and N1 then mandatory else, not applicable
c.23 IfiB3 and N1 then mandatory else, not applicable
c.24 IfiB4 and N1 then mandatory else, not applicable
c.25 IfiB5 and N1 then mandatory else, not applicable

c.26 IffN2 or N3 or N4 then optional  else, notapplicable
c.27 IffN4 or N5 or N6 then optional  else, nat-applicable
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Annex B

(informative)

Use of the cause information element

Definition of cause values

Cause Number 1 “Unallocated (unassigned) number”

This ca
valid fo

use indicates that the destination requested by the calling user cannot be reached because) althg
mat, it is not currently assigned (allocated).

Cause Number 3 “No route to destination”
This case indicates that the called user cannot be reached because the network through' which the cal

ugh the number is

has been routed

orarily unavailable

not serye the desired destination.

Cause Number 6 “Channel unacceptable”

This capise indicates that the channel most recently identified is not acceptable to(the sending entity for use in this call.
Cause Number 16 “Normal call clearing”

This capse indicates that one of the users involved in the call has requested that the call be cleared.

Cause Number 17 “User busy”

This capse is used when the user equipment is compatible with the c¢all but called user resources are temp

Cause Number 18 “No user responding”

This calise is used when the called user’s equipment does notrespond to a call establishment message w

a conngct indication within the prescribed period of time allecated.

Cause Number 19 “No answer from user(user alerted)”
This cduse is used when a user has provided an.alerting indication but has not provided a connec
prescriped period of time.

Cause Number 21 “Call rejected?

This cduse indicates that the called user does not wish to accept this call, although his equipment
incomphtible.

Cause Number 22 “Number changed”

This calse is returned to a calling user when the called party number indicated by the calling user is no

new ca
numbe

1 "Unallocated (unassigned) number" shall be used).

Cause Number 27 “Destination out of order”

This ca

Lise indicates that'the destination indicated by the user cannot be reached because the interface t

functionjing correctly,i.e. a signalling message could not be delivered to the remote user (e.g., a
Mechanism failufe at the remote user, user equipment off-line, etc).

ith either an alertin

indication within

is neither busy n

onger assigned. T

led party number may eptionally be included in the diagnostic field.(If a network does not support this capability, caus

0 the destination i
Signalling Carriag

valid format or is

Cause Number-28 “Invalid number format (address incomplete)”

This cause. indicates that the called user cannot be reached because the called party number is not a
complete

Cause Number 30 “Response to STATUS ENQUIRY”

This cause is included in the STATUS message when the reason for generating the STATUS message was the prior receipt

STATU

S ENQUIRY message.

Cause Number 31 “Normal unspecified”

This ca

use is used to report a normal event only when no other cause in the normal class applies.

Cause Number 34 “No circuit/channel available”

This ca

use indicates that there is no appropriate circuit /channel presently available to handle the call.
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Cause Number 41

“Temporary failure”

This cause indicates that the network is not functioning correctly and that the condition is not likely to last a long period of

time. (The

Cause Number 44

user may wish to try another call attempt almost immediately).

“Requested circuit/channel not available”

This cause is returned when the circuit or channel indicated by the requesting entity cannot be provided by the other side of the
interface/by the peer entity.

Cause Number 57

“Bearer capability not authorized”

This cause indicates that the user has requested a bearer capability which is implemented by the equipment generating thi

cause but which the user is not authorized to use.

Cause Number 58 “Bearer capability not presently available”

This causg indicates that the user has requested a bearer capability which is implemented by the equipm
cause but|which is not available at this instant.

Cause Number 63 “Service or option not available, unspecified”

This causp is used to report a service or option not available event only when no other cause in the ser|
available ¢lass applies.

Cause Number 65 “Bearer capability not implemented”

This causg indicates that the equipment sending this cause does not support the bearercapability requested
Cause Number 81 “Invalid call reference value”

This cause indicates that the equipment sending this cause has received a message with a call reference W
in use on that particular link.

Cause Number 82 “Identified channel does not exist”

This causg indicates that the equipment sending this cause has received a request to use a channel not 3
PINX link.

Cause Number 88 “Incompatible destination”

This causg indicates that the equipment sending this cause has received a request to establish a call which

other com

Cause Nu

patibility attributes (e.g. data rate) which cannot b&'accommodated.

This caus
that must

Cause Nu

mber 96 “Mandatory information element is missing”
b indicates that the equipment sending this’cause has received a message which is missing an
be present in order for that message tobe processed.

mber 97 “Message type non-existent or not implemented”

This caus
either bec

Cause Nu

b indicates that the equipment sending this cause has received a message with a message type
huse this is a message not defined or defined but not implemented by the equipment sending this ¢

mber 98 “MesSsage not compatible with call state or message type non-existent or n

This caus

ent generating thi

vice or option not

hich is not currentl

ctivated on the int

has LLC, HLC, o

nformation elemer

it does not recogn
ause.

Dt implemented”

b indicates that the equipment sending this cause has received a message which it does not recognise or which is n

nation elements n
Dy the equipment

has implemented

compatible with the call state.

Cause Number 99 “Information element non-existent or not implemented”

This causg indicates that-the equipment sending this cause has received a message which includes inforr
recognisefl because.the information element identifier is not defined or it is defined but not implemented
sending the cause:

Cause Number 00 “Invalid information element contents”

This causg Gndicates that the equipment sending this cause has received an information element which it
however, omeor more of the fietds T the mformationm etementare coded T a way that 1as ot beerT i
equipment sending this cause.

Cause Number 101 “Message not compatible with call state”

lemented by the

This cause indicates that the equipment sending this cause has received a message which is incompatible with the call state, c
a STATUS message indicating an incompatible call state.

Cause Number 102 “Recovery on timer expiry”

This cause indicates that a procedure has been initiated by the expiry of a timer in association with the PSS1 error handling
procedures.

Cause Number 111 “Protocol error, unspecified”

This cause is used to report a protocol error event only when no other cause in the protocol error class applies.
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Use of causes for busy conditions

The following cause values are used in PSS1 for busy (= congestion) cases:

— cause number 34 “no circuit /channel available” should be generated by the side (incoming or outgoing) that determine

that

no suitable inter-PINX information channel is available to establish the call;

— cause number 44 “requested circuit /channel not available” should be generated by the incoming side if it is unable t
accept the particular inter-PINX information channel proposed by the outgoing side.

In both cases the location field should be coded “PISN serving the local user”. This coding may be changed to “PISN servin
the remote user” when received from another private network.

Note th

At cause number 17 “user busy” should not be generated when congestion is encountered at the-Q
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Annex C

(informative)

Examples of message sequences

n Fal

Cl

Figure C.
free) and

Clz2 U

Figure C.3
busy) and

Enhlnn cp
HoTOC—SCTT

C.1.1 Suiccessful call setup

din
TCT T

J

shows an example of the message sequences across the PISN when a call is initiated from-TE A
he called party number in the original SETUP message is complete.

TEA PINX A Transit PINX PINX B TEB

SETUP (cr1)

SETUP (cr2)

CALL PROCEEDING (cr1 SETUP (cr3)

ACALL PROCEEDING (cr2) SETUP (cr4)

CALL PROCEEDING (cr3)

ALERTING (crd)

ALERTING (cr8)

ALERTING (cr2) CONNECT (crd)

~_ ALERTING (crl) CONNEET (¢r3)

CONNECT (cr2) CONNECT ACK (crd)

~_ CONNECT (crl) CONNEETACK (cr3)

CONNECT ACK (cr2)

CONNECT ACK (crl)

Call between TE-A and TE-B Active
[ [

Figure C:3="Enblock setup, successful call

nsuccessful call setup

shows an example of the message sequences across the PISN when a call is initiated from TE A
the called party number inthe original SETUP message is complete.

TEA PINX A Transit PINX PINX B TEB

N
Call Active (cr5) >
7

7\

SETUP\(crl)

SETUP (cr2)

CALL PROCEEDING (cr1j SETUP (cr3)

ACALL PROCEEDING (cr2) SETUP (cr4)

CALL PROCEEDING (cr3)

__ RELEASE COMP (cr4]
cause # 17

DISCONNECT (cr3)

78

DISCONNECT (cr2) cause # 17

cause # 17

__ DISCONNECT (cr1)
cause # 17

RELEASE (cr3)

RELEASE (cr2)

RELEASE (crl) ~_RELEASE COMP (cr3)

~_RELEASE COMP (cr2)

' RELEASE COMP (crl)

Figure C.2 - Enblock setup, unsuccessful call

to TE B (which is

to TE B (which is
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C.2  Overlap sending
C.2.1 Successful call setup

Figure C.3 shows an example of the message sequences across the PISN when a call is initiated from TE A to TE B (which
free) and the called party number in the original SETUP message is empty.

TE A PINX A Transit PINX PINX B TEB

(No. 12345) node 12) node 13) node 14) (No. 14345)

SETUP (crl)
CPN empty

SETUP ACK (CrT)

INFO (crl, CPN=1)

INFO (crl, CPN=4) _

- SETUP (cr2, CPN=14)

INFO (crl, CPN=3) -\ SETUP (cr3, CPN=14)
N A SETUP ACK (cr2)
INFO (crl, CPN=4) . ! N - SETUP ACK (cr3)
o INFO (cr2, CPN=3)
INFO (cr1, CPN=5) | *_ - INFO (cr3, CPN=3)
N INFO (cr2, CPN=4)
EALL PROCEEDING (cr] iR N INFO (cr3, CPN=4)
N INFO (cr2, CPN=5)

- INFO (cr3, CPN=5)
~_CALL PROCEEDING (cr2) - SETUP (crd)
- ~_CALL PROCEEDING (cr3)

.

ALERTING (cr4)

ALERTING (cr3) .-
_ ALERTING (cr2) ,- _ CONNECT (cr4)
~_ ALERTING (cr1) -1 ~_ (CONNECT (cr3) -1
_ CONNECT (cr2) ,- CONNECT ACK (crd)
~_ CONNECT (cr1) -1 CONNECT ACK (cr3) o

CONNECT ACK (cr2)

CONNECT ACK (crl)

Call between TE-A and TE-B Active
[ [ 1 [ 1 [ 1 [

Figure'C.3 - Overlap setup, successful call

© ISO/IEC 2000 — Al rights reserved 79


https://standardsiso.com/api/?name=79090eb6c3624d415b1532de4e40d15a

ISO/IEC 11572:2000(E)

C.2.2 Unsuccessful call setup

Figure C.4 shows an example of the message sequences across the PISN when a call is initiated from TE A to TE B (which is
busy) and the called party number in the original SETUP message is empty.

TEA PINX A Transit PINX PINX B TEB

(No. 12345) (node 12) (node 13) node 14) (No. 14345)

SETUP (cr1)

CPN empty
ya N\
SETUP ACK (crl) \\ CarACIVE (Cro) /}
INFO (crl, CPN=1)
INFO (crl, CPN=4)
-< SETUP (cr2, CPN=14)
INFO (crl, CPN=3) N SETUP (cr3, CPN=14)
R _ SETUP ACK (cr2)
INFO (cr1, CPN=4) _ | * [ SETUP ACK (cr3)
ot INFO (cr2, CPN=3)
INFO (crl, CPN=5) _ | i INFO (cr3, CPN=3)
L INFO (cr2, CPN=4)
EALL PROCEEDING (cr1 “ N INFO (cr3, CPN=4)
' INFO (cr2, CPN=5)
N INFO (cr3, CPN=5)
~_CALL PROCEEDING (cr2) ~< SETUP (crd)

~_CALL PROCEEDING\(Cr3)

RELEASE COMP (cré4;

DISCONNECT (cr3) - cause # 17
DISCONNECT (cr2) -1 cause # 17
DISCONNECT (cr1) | -~ cause # 17
cause #17 RELEASE (cr3)

RELEASE (cr2)

.

RELEASE (crl) RELEASE COMP (cr3)

RELEASE COMP (cr2)

RELEASE COMP (cr1)

Figure G4 -"Overlap setup, unsuccessful call

C.3 Call clearing
C.3.1 Nermal call clearing (from ariginator)
Figure C.5 shows an example of(Call clearing from the active state, initiated by TE A when TE A goes on hook.

TEA PINX A Transit PINX PINX B TEB

Call between TE-A and TE-B Active

DISCONNECT (crl)

a6 < DISCOMMNEOT ( 2\,
cause # 16 < DISCONNECT (cr3)
, RELEASE (crl1) cause # 16 i N DISCONNECT (cr4)
_, RELEASE (cr2) cause # 16
RELEASE COMP (cri) - _,  RELEASE (cr3)
RELEASE COMP (cr2) __ RELEASE (cr4)

RELEASE COMP (cr3)

RELEASE COMP (cr4)

Figure C.5 - Normal call clearing by originator
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Figure C.6 shows an example of a transit PINX aborting a call (for some reason) which is in the active state, without tones ar
announcements being provided. The use of cause number 41 "temporary failure" is shown only as an example, and is r
intended to preclude the use of other cause values in this situation.

TEA

PINX A

Transit PINX

PINX B

TEB

Call between TE-A and TE-B Active

<

DISCONNECT (crl)
<

DISCONNECT (cr2)

-l

Abort Call

£\

DISCONNECT (cr3)

cause # 41

RELEASE (crl)

cause # 41

RELEASE (cr2)

cause # 41

RELEASE (cr3)

DISCONNECT,(€r4)

_ RELEASE COMP (crl)

RELEASE COMP (cr2)
-

RELEASE COMP (cr3)

cause #41 \

RELEASE (crd)

-l

Figure C.6 - Call abort by Transit PINX

RELEASE COMP (crd)

D
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Annex D

(informative)

Manufacturer specific information

PSS1 permits the inclusion in messages of non-standardised information which is specific to a particular design of PINX, a
particular hetwork, etc. This information is known as Manufacturer Specific Information.

This Interpational Standard also permits the use of non-standardised messages and information elements between adjace
PINXs. N@ procedures are defined in this International Standard for the handling of these messages and information elements
at PINXs except the error procedures defined in clauses 9.2.4 and 9.2.7, which will apply in the levent of{an unrecognised
message or information element being received by a PINX.

NOTE - Ambiguity may arise when two implementations use the same message identifier or information element ideptifier for different
purposes.
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Annex E

(informative)

SDL diagram for the procedures over a symmetrical link between two peer PINX's

E 1 Draotocal Cantral SNl diacrana
. T TOtOCOrCoTmTtroroo—tagrartt

Figure E.2 in this annex contains an SDL diagram which provides an example of the Protocol Controlipre¢edures as describ
in clauges 10.1 to 10.3 of this International Standard. The procedures illustrated are not intended to\be exhaustive, and sevi
potentigl situations that may occur have been omitted from the SDL (e.g. some error conditions and,procedures).

Figure E.1 provides the key to the symbols used in figure E.2. The primitive symbols contain~primitives which come from &
number of sources, each identified by a prefix to the primitive name as indicated in table E;1

Table E.1 - Key to primitive types in Protocol Control SDi-diagram

Prefix Primitive from/to:

CC_ Call Control

GCC_ Global Call Control

DL _ Signalling Carriage Mechanism

Event_ An entity which provides Protocol Control with notification of protocol related
events other than receipt of .jnfeoming messages or primitives from| Call
Control, Global Call Control orithe Signalling Carriage Mechanism

Option
symbol

Protocol,Control
state ‘n’

Incoming Primitive Incoming Message

Outgoing Primitive > Outgoing Message

4] [

Decision

Task symbol symbol

Figure E.1 - Key to symbols used in the Protocol Control SDL diagram
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Call Reference

|IE missing or invalid

Null
CC_Setup RELEASE
Request COMPLETE
Allocat
ocate Null Mandatory vES

2

<

Idle
NS, B-channel
Available ?
YES
CC_Reject Select Idle
Indicgtion Information - channel
0 SETUP
Npll

84

Start Timer
T303

Call

Initiated

NO

Call
Reference flag
=1?

Save
Call Reference Nul
Idle
B-chahnel NO A
Available 2
YES
Valid No
Information 1
?
YES
CC_Setup RELEASE
Indication COMPLETE
6 Release Call
Call Present Reference
Null

Figure E.2 - Protocol Control SDL diagram (sheet 1 of 22)
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A -t
I I I | |
Unexpected or
DL_Release STATUS i
STATUS < > -Releas ENQUIRY < RELEASE < unrecognised
Message
0 Null RELEASE RELEASE
COMPLETE COMPLETE
Call State State = 0
Indicated ?
Null Null

State ° 0

0
' Null ’

RELEASE 0
COMPLETE Null

AN

N
g

S~~——+

~ N
=

STATUS (#30)>

RELEASE
COMPLETE

0 0
( Null > ( Null >

Figure E.2 - Protocol Control SDL diagram (sheet 2 of 22) (continued)
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86

Call
Initiated

CC_Disconnect CC_Release SETUP CALL RELEASE Unexpected
Request Request ACK PROCEEDING COMPLETE RELEASE
Stop Stop Stop Stop Stop CC_Release
T303 T303 T303 T303 T303 Indication
DISCONNECT RELEASE Start Start CC_Reject RELEASE
T304 T310 Indication COMPLETE

elease B-channel
Start Start CC_Mor_e Info CC_Proceed ahd Call Release
T305 T308 Indication Indication Reference Call reference
1 Disconnect 19 Release 2 Overlap 3 Outgoing 0 Null 0 Null
Request Request Sending Call Procéeding

Figure E.2 - Protocol Control SDL-diagram (sheet 3 of 22) (continued)
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B —
Note 3 Note 3
Event_Expiry Unexpected
ALERTING < CONNECT > T303 DISCONNECT
Note 1
Stop Stop /HM NO Stop all
12032 T302 Expiry - fmer
?
YES
CC_Proceed CC_Proceed
Indication Indication SETUP CC_Release CC_Discorjnect
Indication indicatign
CC_Alerting CC_Setup 12 .
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Figure E.2 - Protocol Control SDL diagram (sheet 4 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 5 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 6 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 7 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagfam (sheet 8 of 22) (continued)
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Figure E.2 - Protocol Control SPE diagram (sheet 9 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram(sheet 10 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 11 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 12 of 22) (continued)
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Figure E.2 - ProtocolControl SDL diagram (sheet 13 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 14 of 22) (continued)
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Figure E.2 - Protaocol.Control SDL diagram (sheet 15 of 22) (continued)
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Figure E.2 - Protocol Contrel SDL diagram (sheet 16 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 17 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (she€et 18 of 22) (continued)
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Figure E.2 - Protecol Control SDL diagram (sheet 19 of 22) (continued)
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Figure E.2 - Protocol Control SDidiagram (sheet 20 of 22) (continued)
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Figure E.2 - Protocol Control SDL diagram (sheet 21 of 22) (continued)
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Any State, except: Any State
0,2&25

DL_Establish Event_Expiry
> DL_Release Confirm T309

Indication

Is Timer YES Stop Stop all timers
T309 running T309 running
2

CC_Release
Start Timer Indication

T309

Disconnect and release
DL Establish STATUS STATUS Information channel,
F\Tequest ENQUIRY release Call Reference
Remain in Remain in 0
Current state current state Null

Figure E.2 - Protocol Control-SPL diagram (sheet 22 of 22) (concluded)

NOTE{ to the Protocol Control SDL diagram:
NOTE 1|- The sending of SETUP a second timeon expiry of T303 is an implementation option.

NOTE 2|- It is assumed that the decision.whether complete information has been received or not, at the eg80i2y wifllbe made by Call
Control.

NOTE 3|- The receipt of ALERTING or CONNECT as a first pesise to SETUP will not cause a protocol error, even though they would
not nornpally be sent as the firstresponse to the SETUP message.

NOTE 4|- The procedures-section allows RELEASE COMPLETE or STATUS as a response to a STATUS ENQUIRY when an entity is in
the Null|state. Clause 9:2:3.2 allows RELEASE COMPLETE (with cause number 81 “invalid call reference value”) whereas clause 9.3..
specifie§ that STATUS, (with cause number 30 “response to STATUS ENQUIRY”) should be returned.

NOTE 5|- The actionto be taken at this point is an implementation option.
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Annex F

(informative)

SDL diagram for the procedures on either side of a Transit-PINX

F 1 Trr\nt\if CallCantral Sl _Diaara
. rToTe ouUni

m
UMt oo omaygrarTT

NOTE - The provision of a transit PINX functionality is an option. When provided, the procedures contained in clause-10.4

Figure F.Z in this annex contains an SDL diagram which provides an example of the Call Control proceduré
clause 10J4. The procedures illustrated are not intended to be complete, merely an example of the|procedu
text.

Figure F.1 provides the key to the symbols used in figure F.2. The input symbols from the'left hand side ¢
from a number of sources, each identified by a prefix to the primitive name as indicated in\table F.1. The out
left hand gide contain primitives to the Incoming Side Protocol Control entity. The input/@utput symbols to th
contain primitives which are sent from/to the Outgoing Side Protocol Control entity.

Table F.1 - key to primitive types in Call Control/SDL diagram

Prefix Primitive from/to:
CC_ Protocol Control
Event_ An entity which provides Call Contropwith notification of call related events.

Call Control
state ‘n’

Option
symbol

Incoming Primitive
from_ihcoming side
protoeol control or

Incoming Primitive
from outgoing side

4,00 [

event generator

Outgoing Primitive
to incoming side
protocol control

Task symbol

HO D

protocol control

Outgoing Primitive
to outgoing side
protocol control

Decision

svumhal
PARESASL

| are mandatory.

ks as described in
res described in th

ontain primitives
ut symbols to the
b right hand side

104

Figure F.1 - Key to symbols used in the transit Call Control SDL diagram
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Figure F.2\- Transit Call Control SDL diagram (sheet 1 of 19)
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Figure F.2 - Transit Call Control SDL diagram (sheet 2 of 19) (continued)
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Figure F.2 - Transit Call Control ' SDL diagram (sheet 3 of 19) (continued)

CC_Disconnect
Request

Disconnect
(Release Resources)

TCC_Await

Incoming_Release

© ISO/IEC 2000 — All rights reserved

107


https://standardsiso.com/api/?name=79090eb6c3624d415b1532de4e40d15a

ISO/IEC 11572:2000(E)

108

2

TCC_Await
Additional Digits

v

Note 9
CC_Reject CC_Timeout Event_No more CC_More info
Indication T302 digits accepted Indication
Note 2 Note 2
/ CC_Disconnect < CC_Proceed Channel

\ Request

Disconnect

TCC_Await

Incoming Release

Request

TCC_Incoming

Call _Proceeding

Acceptable ?

Note 1
CC_Release Through
Request Connect
—eeeeeee.
Note 2 Note 6
CC_Disconnect cCnfo
Request Request
(empty buffer)
) 3
Disconnect TCC_Overlap

8 TCC_Await

Incoming Release

Figure F.2 - Transit Call Control SDL diagram (sheet 4 of 19) (continued)
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