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Brief History

This Standard is one of a series of ECMA Standards defining services and signalling protocols applicable to Private Integr
Services Networks (PISNs). The series uses ISDN concepts as developed by ITU-T and conforms to the framewor!
International Standards for Open Systems Interconnection as defined by ISO/IEC. It has been produced under ITSTC \
items M-IT-05 5.1.2.1.1 and M-IT-05 5.1.3 and under ETSI work items DE/ECMA-00044, RE/ECMA-00117 anc
RE/ECMA-00147.

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

This Standard is based upon the practical experience of ECMA member companies and the results of their active
continuous participation in the work of ISO/IEC JTC1, ITU-T, ETSI and other international and national standardizatic
bodies. It represents a pragmatic and widely based consensus.

Compared to the 2nd Edition of Standard ECMA-143 (published by ECMA in December 1992), this 3rd Edition has be
extended to include support for Multi-rate and changes have been incorporated in order to achieve complete alignment
International Standard ISO/IEC 11572:1996(E) published by ISO/IEC in December 1996, including amendment 1 and 2,
defect report 001.

Differences between this ECMA Standard and the ISO/IEC International Standard with which it is aligned are clea
identified.

Adopted as 3rd Edition of Standard ECMA-143 by the General Assembly of June 1997.






List of corrected errata for ECMA-143
21 September 1998

Summary

Following is a summary of the errors detected and corrected in Standard ECMA-143, Private Integrated Servi
Network - Circuit Mode Bearer Services - Inter-Exchange Signalling Procedures and Protocol.

Clause 14.5.17, Progress Indicator

e The progress indicator information element may be repeated in one message up to three times. Add a
paragraph before figure 23.

Corrected:
The maximum length of the progress indicator information element is 4 octets.
The progress indicator information element may be repeated in a message up to three times.

8 7 6 5 4 3 2 1
| | Progress indicator |

Original:
The maximum length of the progress indicator information element is 4 octets.

8 7 6 5 4 3 2 1
| | Progress indicator |







List of corrected errata for ECMA-143
21 August 1998

Summary

Following is a summary of the errors detected and corrected in Standard ECMA-143, Private Integrated Servi
Network - Circuit Mode Bearer Services - Inter-Exchange Signalling Procedures and Protocol.

Clause 10.4.11.2, note 1 below table 3
¢ Note 1 below table 3 contradicts other text in the clause. Remove the note.

Corrected:

Low layer compatibility .

Progress indicator .

Sending complete .

Original:

Low layer compatibility . note 1

Progress indicator .

Sending complete .

NOTE 1

When received in a CONNECT message, this information element may be discarded by a Transit PINX t
does not support LLC negotiation capabilities.

Clause 13.2.10, table 16
¢ Wrong length for Bearer capability information element.

Corrected:

| Bearer capability | 145 | M 4-12 |
Original:

| Bearer capability | 145 | M 4-11 |

Clause 14.5.1, table 22
e Wrong maximum length for Bearer capability information element.

Corrected:
| 000010 0 Bearercapability | 14.5.5 | 12|

Original:
| 000010 0 Bearercapability | 14.5.5 | 11|
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Scope

This Standard defines the signalling procedures and protocol for the purpose of circuit-switched Call Control at the
reference point between Private Integrated Network Exchanges (PINXs) connected together within a Private Integr:
Services Network (PISN).

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

This Standard is based upon that described in ITU-T Recommendation Q.931, including the provisions f
symmetrical 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.
Standard contains the stage 3 specification for the Q reference point and satisfies the requirements identified by
stage 1 and stage 2 specifications in ECMA-142, ECMA-148 and ISO/IEC 11584.

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

Annex ZC is an integral part of this Standard.

Conformance

In order to conform to this Standard, a PINX shall satisfy the requirements identified in the Protocol Implementati
Conformance Statement (PICS) proforma in annex A.

References (normative)

The following standards contain provisions which, through reference in this text, constitute provisions of this Standa
All standards are subject to revision, and parties to agreements based on this Standard are encouraged to investig:
possibility of applying the most recent editions of the standards indicated below.

In the case of references to ECMA Standards that are aligned with ISO/IEC International Standards, the number of
appropriate ISO/IEC International Standard is given in brackets after the ECMA reference.

ISO/IEC 8886 Information technology - Telecommunications and information exchange between systems - D:
link service definition for Open Systems Interconnection (3p92

ISO/IEC 11571 Information technology - Telecommunications and information exchange between systems
Numbering and sub-addressing in private integrated services networks

ISO/IEC 11579-1 Information technology - Telecommunications and information exchange between systems
Private Integrated Services Network - Part 1: Reference configuration for PISN Exchange
(PINX)

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

ITU-T Rec. E.164 Numbering plan for the ISDN era (8/91)

CCITT Rec. 1.330 ISDN numbering and addressing principles (Blue Book) (1988)

ITU-T Rec. Q.931 ISDN user-network interface layer 3 specification for basic call control (1993)
CCITT Rec. T.50 International Alphabet No. 5 (Blue Book) (1988)

Definitions
For the purposes of this Standard, the following definitions apply.

1 Currently under revision



4.1

4.2

4.3

4.4

4.5

4.6

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.

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.

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.

Outgoing Call and Incoming Call

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

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

Originating PINX, Terminating PINX and Transit PINX

Within the context of a call, the PINX to 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 figure 1.

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,
either ISDN or non-ISDN, is known as a Gateway PINX.

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

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

See figure 1.



Forwards direction

Originating PINX Backwards direction Terminating PINX
or Incoming - or Outgoing
Gateway PINX Transit PINX Gateway PINX
Inter-PINX link Inter-PINX link
Outgoing Incoming Outgoing Incoming
side side side side

Figure 1 - lllustration of terminology through example of a call routed over two Inter-PINX links employing PSS1

4.7

4.8

4.9

4.10

4.11

4.12

4.13

Preceding PINX and Subsequent PINX

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

Within the context of a call, from the point of view 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.

Inter-PINX link

The totality of a signalling channel connecting two PINXs and the user information channels under the control
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
physical interface. The signalling and user information channels referred to in this Standard are independent of t
channels or timeslots at a physical interface.

Route

A number of user information channels at the Q reference point that have the same characteristics (e.g. transmic
capacity, time sequence integrity).

Signalling Carriage Mechanism (SCM)

The infrastructure that transports messages between Protocol Control entities in two interconnected PINXs.

Unrecognised message

An unrecognised message is defined as a message which is not specified in clause 13 of this Standard or in any
Standard relating to PSS1 Protocol to which the PINX claims conformance (e.g., a Standard specifying gene
procedures for supplementary services).

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

Unexpected message

Within the context of a particular Protocol Control state, an unexpected message is a message which is recogn
but for which no procedures are defined in clauses 9.3 and 10, and annex ZA of this Standard (or in any of
Standard relating to PSS1 Protocol to which the PINX claims conformance) for receipt in that Protocol Contr
state.

Unrecognised information element

An unrecognised information element is defined as an information element received in a particular message whic
not specified as part of that message in clause 13 of this Standard or in any other Standard relating to PSS1 Pro
to which the PINX claims conformance (e.g., a Standard specifying generic procedures for supplementary servic



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

4.14 Information elements with invalid contents

An information element with invalid contents is defined as an information element which is recognised, but whose
contents cannot be interpreted as valid using the rules specified in clause 14 of this Standard, or contains field
values which are marked as “reserved” in clause 14 of this Standard.

NOTE

The receipt of reserved codepoints in octets 5, 6, and 7 of a Bearer Capability information element, shall not be
treated as having invalid contents (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 Digital Network
MP Mapping (functional grouping)
PICS Protocol Implementation Conformance Statement
PISN Private Integrated Services Network
PINX Private Services Network Exchange
PSS1 Private Integrated Signalling System Number 1
SCM Signalling Carriage Mechanism
TE Terminal Equipment
6 General principles

The Basic Call is a single invocation of a basic service. This Standard specifies the signalling procedures for
establishing, maintaining and clearing a circuit-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 the signalling channel of the Inter-PINX link. The result of successful Basic Call establishment is a connection
for the purpose of user information transfer. This connection uses a user information channel of the Inter-PINX link.

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

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

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.



6.2

PSS1 PSS1
Signalling Layer Signalling Layer
PSS1 PSsi1
Call Call
Control Control
PSS1 QI PsSS1 ? PSS1
Protocol < l PTOtOCO] l > Protocol
Control Control
PSS1 PSsi1
Signalling Signalling
Carriage Carriage
Mechanism Mechanism
PINX to PINX
Connection

Figure 2 - Control Protocol Model

The Protocol Control entity provides services to Call Control. Call Control corresponds to the Call Contrc
functional entity identified for the Basic Call at Stage 2 (see ECMA-142). Primitives exchanged across the bound
between Call Control and Protocol Control correspond to the information flows exchanged between the Call Cont
functional entities, as identified at Stage 2. Protocol Control provides the mapping between these primitives and
messages transferred across the Inter-PINX link.

In order to transfer messages, Protocol Control uses the services of the Signalling Carriage Mechanism. The a
protocols visible at the C-reference point (see ISO/IEC 11579-1) are dependent upon the PINX interconnect
scenario.

Services provided to Call Control

Protocol Control provides services to Call Control whereby Call Control can send information flows to and recei
information flows from the peer Call Control. A primitive from Call Control to Protocol Control of type “request”

or “response” normally results in the associated information flow being presented to the peer Call Control as
primitive of type “indication” or “confirmation” respectively. The following primitives are used:

— SETUP-REQUEST/INDICATION/RESPONSE/CONFIRMATION for the establishment of a call;

— MORE_INFORMATION-REQUEST/INDICATION for requesting more destination addressing information
during call establishment;

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

— PROCEED-REQUEST/INDICATION for indicating that sufficient destination addressing information has beel
received 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;
— 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 8886. 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;

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

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

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

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

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

¢) the information processing and actions that take place within Protocol Control at each PINX, and
d) the states that can exist within Protocol Control at each PINX.

State machines are deemed to exist for each circuit-mode call. Further state machines are deemed to exist for layer
management.
7.1 States for circuit-mode Call Control
The states below are used in association with call references other than the global call reference.

7.1.1 Null State (0)
No call exists.

7.1.2 Call Initiated (1)
This state exists for an outgoing call when the Outgoing Side has sent a request for call establishment to the
Incoming Side but has not yet received a response.

7.1.3 Overlap Sending (2)
This state exists for an outgoing call when the Outgoing Side has received acknowledgement that the Incoming
Side is able to receive additional call information in overlap mode.

7.1.4 Outgoing Call Proceeding (3)
This state exists for an outgoing call when the Outgoing Side has received acknowledgement that the Incoming
Side has received all call information necessary to effect call establishment.

7.1.5 Call Delivered (4)
This state exists for an outgoing call when the Outgoing Side has received from the Incoming Side an indication
that the called user is being alerted.

7.1.6 Call Present (6)
This state exists for an incoming call when the Incoming Side has not yet responded to the request from the
Outgoing Side for call establishment.

7.1.7 Call Received (7)

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



7.1.8

7.1.9

7.1.10

7.1.11

7.1.12

7.1.13

7.1.14

7.2

7.2.1

7.2.2

7.2.3

Connect Request (8)

This state exists for an incoming call when the Incoming Side has indicated to the Outgoing Side that the cal
user has answered the call.

NOTE

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

Incoming Call Proceeding (9)

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

Active (10)

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

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

Disconnect Request (11)

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

Disconnect Indication (12)

This state exists when a Side has received from the other Side a request to disconnect the user informe
connection and has not yet responded.

Release Request (19)

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

Overlap Receiving (25)

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

States for layer management
The states below are used in association with the global call reference.

Null State (Rest 0)
No transaction exists.

Restart Request (Rest 1)

This state exists for a restart transaction when the Side has sent a restart request to the other Side but has n
received an acknowledgement.

Restart (Rest 2)

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

Call Control

In addition to specifying Protocol Control, this Standard also specifies those aspects of Call Control which &
necessary for PINXs to cooperate in the control of callsigir@ PISN. Although the behaviour of a Protocol Control
entity with respect to a call is dependent on whether the PINX is the Outgoing Side or the Incoming Side of the In
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 Control requirements, on the other hand, are dependent on whether the PINX i
Transit PINX, an Originating PINX, a Terminating PINX, an Incoming Gateway PINX or an Outgoing Gateway
PINX.



8.1

Subclause 10.4 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 are
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.

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

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 a 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)

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

8.1.3 TCC_Await Additional Digits (2)

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

8.1.4 TCC_Overlap (3)

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

8.1.5 TCC_Incoming Call Proceeding (4)

This state exists when Call Control has determined that it has received all call information necessary to effect call
establishment and has informed the Preceding PINX, but no response to the request for call establishment has
been received from the Subsequent PINX.

8.1.6 TCC_Transit Call Proceeding (5)

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

8.1.7 TCC_Call Alerting (6)

This state exists when Call Control has received from the Subsequent PINX an indication that the called user is
being alerted and has relayed the indication on to the Preceding PINX.

8.1.8  TCC_cCall Active (7)

This state exists when Call Control has received from the Subsequent PINX and relayed on to the Preceding
PINX an indication that the called user has answered the call.



8.1.9

8.1.10

8.1.11

8.1.12

8.1.13

8.1.14

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

TCC_Await Incoming Release (8)

This state exists when Call Control has initiated call clearing towards the Preceding PINX and is awaiting
acknowledgement.

TCC_Await Outgoing Release (9)

This state exists when Call Control has initiated call clearing towards the Subsequent PINX and is awaiting
acknowledgement.

TCC_Await Two-Way Release (10)

This state exists when Call Control has initiated call clearing towards the Preceding PINX and towards t
Subsequent PINX and is awaiting an acknowledgement from each.

TCC_Await Incoming Disconnect (11)

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

TCC_Await Outgoing Disconnect (12)

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

TCC_Await Two-Way Disconnect (13)

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

General procedures

9.1

9.1.1

9.1.2

9.1.3

9.1.4

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.

Establishment of a Signalling Carriage Mechanism connection

Before the procedures for Call Control, layer management or any of the general procedures in clauses 9.2,
and annex ZA can be performed, a SCM connection shall be established. If a SCM connection has not alre
been established, Protocol Control shall request establishment by sending a DL-ESTABLISH-REQUES
primitive to the Signalling Carriage Mechanism. Receipt of a DL-ESTABLISH-CONFIRMATION primitive or a
DL-ESTABLISH-INDICATION primitive from the Signalling Carriage Mechanism indicates that a SCM
connection has been established.

Transfer of data
A PSS1 message (or message segment) is transmitted by including it with a DL-DATA-REQUEST primitive t
the Signalling Carriage Mechanism.

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

Signalling Carriage Mechanism reset

Receipt of a DL-ESTABLISH-INDICATION primitive from the Signalling Carriage Mechanism subsequent to
establishment of the SCM connection indicates a spontaneous SCM reset. The procedures specified in subcl
9.2.8 shall apply.

Signalling Carriage Mechanism failure

Receipt of a DL-RELEASE-INDICATION primitive from the SCM indicates a SCM malfunction. The
procedures specified in subclause 9.2.9 shall apply.
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9.2 Handling of protocol error conditions

The procedures of clauses 9.3, 10, 11 and 12 of this specification are applicable only to those messages which pass
the checks described in subclauses 9.2.1 through 9.2.7.

Subclauses 9.2.1 through 9.2.7 are listed in order of precedence.

9.2.1

9.2.2

9.2.3
9.2.3.1

9.2.3.2

9.2.4

Protocol discriminator error

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

Message too short

When a message is received that is too short to contain a complete message type information element, that

message shall be ignored.

Call reference error
Invalid call reference format

If the Call reference information element octet 1, bits 5 through 8 do not €@l 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
maximum length 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
Standards which define its use, the message shall be ignored.

Call reference procedural errors

Whenever any message except SETUP, STATUS, RELEASE or RELEASE COMPLETE is received
specifying a call reference (other than the global call reference) which is not recognised as relating to an active
call or to a call in progress, the receiving entity shall send a RELEASE COMPLETE message 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 this situation, but this is not the preferred option. The RELEASE message shall contain the call
reference of the received message 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 or to a call 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 a call in progress, the procedures of subclause 9.3.2 shall apply.

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

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

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

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

Message type or message sequence errors

Whenever an unrecognised or unexpected message is received in any state other than the Null state, a STATUS
message shall be returned with a cause information element. The cause value used shall be number 98 “message
not compatible with call state or message type non-existing or not implemented”. If the receiving entity can
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distinguish between unimplemented (or non-existing) message types and implemented message types whicl
incompatible with the call state, then the cause used shall be:

— cause number 97 “message type non-existing or not implemented”; or
— cause number 101 “message type not compatible with the call state”

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

There are two exceptions where a STATUS or STATUS ENQUIRY message shall not be sent. The fir
exception is when the outgoing or incoming side receives an unexpected RELEASE message (e.g., if
DISCONNECT message was corrupted by undetected transmission errors). In this case the receiving entity sl
disconnect and release the information channel; return RELEASE COMPLETE message to the originator; rele
the call reference; stop all timers; enter the Null state; and inform Call Control.

The second exception is when the outgoing or incoming side receives an unexpected RELEASE COMPLE
message. In this case, the receiving entity shall: disconnect and release the information channel; release the
reference; stop all timers; enter the Null state; and inform Call Control.

General information element errors
Duplicated information elements

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

Information elements exceeding maximum length

Information elements with a length exceeding the maximum length (given in clause 14) shall be treated
information elements with content error.

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 1
previous variable length information element) the receiving entity may ignore this information element an
continue to process the message.

NOTE

If the information element is mandatory and the receiver chooses to ignore the element, the error handli
procedures of 9.2.6.1 will be followed. If the ignored information element is non-mandatory, the receiver wi
continue to process the message.

Some implementations may choose to process all the information elements received, regardless of the ord
which they are received.

Mandatory information element errors
Mandatory information element missing

When a message other than SETUP, DISCONNECT, RELEASE, or RELEASE COMPLETE is receive
which has one or more mandatory information elements missing, no action shall be taken on the message
no state change shall occur. A STATUS message shall then be returned with cause number 96 “manda
information element is missing”.

When a SETUP message is received which has one or more mandatory information elements missing
RELEASE COMPLETE message with cause number 96 “mandatory information element is missing” shall t
returned.

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

When a RELEASE message is received as the first clearing message with one or more mandatory informa
elements missing the actions taken shall be the same as if a RELEASE message with cause numbe
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“normal, unspecified” was received (see subclause 10.2), except that if a RELEASE COMPLETE message is
sent it shall contain cause number 96 “mandatory information element is missing”.

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

Mandatory information element content error

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

When a SETUP message is received which has one or more mandatory information elements with invalid
content, a RELEASE COMPLETE message with cause number 100 “invalid information element contents”
shall be returned.

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

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

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

Non-mandatory information element errors

Non-mandatory information element not recognised

When a message is received which has one or more non-mandatory information elements which are
unrecognised, the receiving entity shall check whether they indicate “comprehension required” (refer to table
22 for the information element identifiers reserved with this meaning). If any information element is encoded
to indicate “comprehension required” 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:

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

— 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 99 “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 shall indicate the call state which the
receiving entity enters after processing the message in which the unrecognised information element was
received.

— If a DISCONNECT message is received with one or more unrecognised information elements, the actions
taken shall be the same as if a DISCONNECT message was received without these unrecognised
information elements (see subclause 10.2) with the exception that the RELEASE message returned shall
contain cause number 99 “information element non-existent or not implemented”. This cause information
element may contain a diagnostic field which shall contain the information element identifier for each
unrecognised information element.

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



9.2.7.2

9.2.8

9.2.9

- 13 -

contain cause number 99 “information element non-existent or not implemented”. This cause informatic
element may contain a diagnostic field which shall contain the information element identifier for eac
unrecognised information element.

— If a RELEASE COMPLETE message is received with one or more unrecognised information elements, t
actions taken shall be the same as if a RELEASE COMPLETE message without those unrecognis
information elements was received.

Non-mandatory information element content error

When a message other than DISCONNECT, RELEASE or RELEASE COMPLETE is received which has or
or more non-mandatory information elements with invalid content, action shall be taken on the message
those information elements which are recognised and have valid content. A STATUS message may
returned containing a cause information element with cause number 100 ‘“invalid information elemer
contents”, and the diagnostic field, if present, shall contain the information element identifier for eac
information element with invalid content. The STATUS message shall indicate the call state which th
receiving entity enters after processing the message in which the information element content error v
received.

If a DISCONNECT, RELEASE or RELEASE COMPLETE message is received which has one or more nor
mandatory information elements with invalid content, normal call clearing procedures (defined in subclau:
10.2) shall apply.

Signalling Carriage Mechanism reset

Whenever Protocol Control is informed of a spontaneous SCM reset by means of the DL-ESTABLISF
INDICATION primitive, the following procedures shall apply:

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

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

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

Signalling Carriage Mechanism failure

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

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

If timer T309 is already running, it shall not be restarted.

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

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

timer T309 shall be stopped;

either: the PSS1 entity shall send a STATUS message to report the current Protocol Control state to the |
entity, or the PSS1 entity shall perform the status enquiry procedure to verify the Protocol Control state of t
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; release the
reference; and enter the Null state. Call Control shall be informed of the failure of the call.
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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 isning, only one outstanding request for Protocol Control state shall
exist. Therefore if timer T322 is alreadynning, 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 message,
reporting the current Protocol Control state and containing cause number 30 ‘“responding to STATUS
ENQUIRY”. Receipt of the STATUS ENQUIRY message shall not result in a state change.

The sending or receipt of the STATUS message in such a situation will not directly affect the Protocol Control
state of either the sending or receiving entity. The side having received the STATUS message shall inspect the
cause information element. If the STATUS message contains any cause other than cause number 30 “responding
to STATUS ENQUIRY”, timer T322 shall continue to time for an explicit response to the STATUS ENQUIRY
message.

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

These “appropriate actions” are implementation dependent. However, the actions prescribedaid3shall
apply.

If the sender’s Protocol Control state changes after STATUS ENQUIRY has been sent, this shall be taken into
account when checking for a compatible Protocol Control state in the received STATUS message.

If timer T322 expires, and no STATUS message was received, the STATUS ENQUIRY message may be
transmitted a number of times until a response is received.

The number of times the STATUS ENQUIRY message may be retransmitted is a implementation dependent
value. If the limit is exceeded, that call shall be cleared. The cause that should be used when clearing in this
situation is cause number 41 “temporary failure”. Call Control shall be naotified of the failure of the call.

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

Receiving a STATUS message

On receipt of a STATUS message containing a call reference value other than the Global Call Reference, the
receiving entity shall check whether the Protocol Control state reported in the STATUS message is compatible
with the state associated with that call reference internally. Table 1 indicates which Protocol Control states shall
be considered compatible.
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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
4 Call Delivered 7 Call Received
6 Call Present 1 Call Initiated
7 Call Received 4 Call Delivered
8 Connect Request 10 Active
9 Incoming Call Proceeding 3 Outgoing Call Proceeding
10 Active 10 Active
8 Connect Request
11 Disconnect Request 11 Disconnect Request
12 Disconnect Indication
12 Disconnect Indication 11 Disconnect Request
19 Release Request 19 Release Request
25 Overlap Receiving 2 Overlap Sending
Receipt of a STATUS message reporting an incompatible Protocol Control state

On receipt of a STATUS message reporting an incompatible Protocol Control state, the receiving entity sh
either: clear the call by sending an appropriate clearing message with cause number 101 “message
compatible with call state”; or, take other actions which attempt to recover from a mismatch. These actions
an implementation decision.

The following rules shall, however, apply:

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

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

if a STATUS message indicating any Protocol Control state except the Null state is received in the Rele:
Request state, no action shall be taken.

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

When in the Null state, the receiver of a STATUS message indicating the Null state shall take no acti
other than to discard the message and shall remain in the Null state.

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 Contl
state except where the STATUS message contains one of the following causes:

cause number 96 “mandatory information element is missing”

cause number 97 “message type non-existent or not implemented”;
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— cause number 99 “information element non-existent or not implemented”; or,
— cause number 100 “invalid information element contents”.

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

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 cause 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.

Receiving a STATUS message containing the global call reference

On receipt of a STATUS message containing the Global Call Reference, the receiving entity shall check
whether the reported layer management state is compatible with its own internal layer management state,
according to table 2. Layer management shall be informed if the STATUS message reports an incompatible
state in Restart or Restart Request states (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
received in a STATUS message containing 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
Null 0 Null
Restart Request 2 Restart
Restart 1 Restart Request

Circuit-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 first part (subclauses 10.1 - 10.3) specifies the procedures and message flows over a symmetrical interface
between two peer PINXs.

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

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

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

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

— The fourth part (subclauses 10.7 and 10.8) specifies the requirements for Call Control at a Gateway PINX.
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Call establishment

Call request

Call establishment shall be initiated by the Outgoing Side sending a SETUP message, and starting T303.
Outgoing Side shall select a channel (not known to be busy) for use by the call and indicate this in the chan
identification information element. If the Outgoing Side knows all appropriate channels controlled by th
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, |
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 RELE/
COMPLETE message to the Incoming Side. This message should contain Cause number 102 “recovery on ti
expiry”. Call Control shall be notified of the failure of the call.

The SETUP message shall always contain a call reference, selected according to the procedures give
subclause 14.3. It shall also contain all the information required by the Incoming Side to process the call. T
number digits within the Called party number information element may optionally be incomplete, thus requirin
the use of overlap sending (see subclause 10.1.3). The SETUP message may optionally contain the Sen
complete information element in order to indicate that the number is complete.

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

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

Information channel selection

In the SETUP message, the Outgoing Side shall include the Channel identification information eleme
indicating the selected channel(s), encoded as defined in 14.5.12.

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

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

The Channel identification information element shall indicate one of the following in the channel identificatior
information element, in addition to the selected channel number:

a) channel(s) are indicated, no acceptable alternative; or,
b) channel(s) are indicated, any alternative is acceptable.
In both cases, if the indicated channel(s) are available, the Incoming Side shall reserve them for the call.

In case b) if the indicated channel(s) are not available, the Incoming Side shall reserve any available informat
channel associated with the signalling channel (within the constraints of the channel assignment specified abo

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

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

In case b) if the channel(s) indicated in the CALL PROCEEDING or SETUP ACKNOWLEDGE message ar
unacceptable to the Outgoing Side, the call shall be cleared in accordance with clause 10.2. The cause value
shall be appropriate to the clearing circumstances. For example, cause number 6 “channel unacceptable” or ¢
number 82 “identified channel does not exist”. Call Control shall be informed of the failure of the call.
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Overlap sending
NOTE

If enbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be tested.
If the received SETUP message does not contain a Sending complete information element, and contains either:
— incomplete called number information; or,

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

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

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

After receiving the SETUP ACKNOWLEDGE message, the Outgoing Side shall send the remainder of the
Called party number digits (if any) in one or more INFORMATION messages.

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

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 used should be Cause number 