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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form{ the specialized system for

worldwide standardization. National bodigs\ that are members of
IEC participate in the development of \International Standards
technical committees established by ‘the respective organization
with particular fields of technical activity. 1ISO and IEC technig

ISO or
through
to deal
al com-

mittees collaborate in fields of niutual interest. Other international organ-
izations, governmental and nori-governmental, in liaison with 1ISO and IEC,

also take part in the work.

In the field of informatioh téchnology, ISO and IEC have establishs

da joint

technical committee, ISO/IEC JTC 1. Draft International Standards |adopted

by the joint technical\committee are circulated to national bodies
ing. Publication as‘an International Standard requires approval by
75 % of the national bodies casting a vote.

for vot-
at least

Internationdl Standard ISO/IEC 11572 was prepared by Joint Technical

Committee ISO/IEC JTC 1, Information technology, Subcommittg

Telecomimunications and information exchange between systemd.

Annex A forms an integral part of this International Standard. Anr
C, D, E, F and G are for information only.

e SC 6,

exes B,
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Introduction

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

PSS1 fis independent of the scenario used to interconnect the PINXs.

This International Standard is part of PSS1 and defines the signalling procgdures
and piotocol for circuit-switched Call Control between PISN exchanges (PINXs),
L.e., fof the support of circuit-mode basic bearer services used either ‘on.their own

or in sipport of teleservices.

The circuit mode basic services for (PISNs) specified in this International Stan-
dard complement, and are compatible with, the corresponding services for public
ISDN{ as specified by CCITT. )
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Information technology — Telecommunications and
information exchange between systems — Private
Integrated Services Network — Circuit mode bearer

protocol

1 Scope

Thig International Standard defines the signalling proce-
durgs and protocol for the purpose of circuit-switched Call
Cortrol at the Q-reference point between Private Inte-
d Network Exchanges (PINXs) connected together

recommendations Q.930 and Q.931 (Blue Book,
), including the provisions for symmetrical operation
ribed in annex D of that recommendation.

NOTE — The signalling procedures and protocol defined in
his International Standard satisfies the requirements identified
n ISO/IEC11574.

2 |Field of Application
Thig International Standard is applicable to PINXs which
intefconnect to form a PISN.

neclion scenarios which satisfy the performance require-

Thel protocol at the Q-reference point applies to intercon-
ments for Inter-PINX connections.

3 |Normative references

The following standards contain provisions which, through

services — Inter-exchange signatting procedures and

ISONEC 8886:1992, information technology - Telecommu-
nications and infortmation exchange between §ystems -
Data link service definition for Open Systems Interconnec-
tion.

ISO/IEC 9646-131992, Information technology - QPpen Sys-
tems Interconnection - Conformance testing methodology
and ftamework - Part 1: General Concepts.

{SONEC11579:" ,Information technology - Telefommuni-
cations and information exchange between systems - Ref-
erence configuration for Private Integrated | Services
Networking (PISN) exchanges ‘

CCITT Rec. E.164, Numbering plan for the ISDN|era [Blue
Book, Volume Ii, Fascicle 11.2]

CCITT Rec. 1.112, Vocabulary of terms for ISDNs [Blue
Book, Volume Ill, Fascicle IIl.7] ,

CCITT Rec. 1.330, ISDN numbering and addressing princi-
ples [Blue Book, Volume lil, Fascicle i11.8]

CCITT Rec. T.50, International Alphabet No. 5 [Blue Book,
Volume Vi, Fascicle VI1.3]

CCITT Rec. Q.931, ISDN user-network interface layer 3
specification for basic call control [Blue Book, Vplume VI,
Fascicle VI.11] ’

4 Definitions

references in this text, constitute provisions of this Interna-
tional Standard. At the time of publication, the editions indi-
cated were valid. All standards are subject ro revision, and
parties to agreements based on this International Standard
are encouraged to investigate the possibility of applying the
most recent editions of the standards listed below. Mem-
bers of IEC and ISO maintain registers of currently valid
International Standards.

1 To be published

4.1 Private Integrated Services Network (PISN)

An ISDN providing services to a specific set of users (con-
trary to a public ISDN which provides services 1o the gen-
eral public).

NOTE — This definition does not include legal and regula-
tory aspects and does not indicate any aspects of owner-
ship.
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Forwards direction

—
Originating PINX Backwards direction Terminating
or Incoming - PINX or Outgoing
Gateway PINX Transit PINX Gateway PINX
Inter-PINX link Inter-PINX link
Outgoing: Incoming ‘Outgoing : o © Incoming
side . side side ’ side
Figure | — illustration of terminology through example of a call routed over two Inter-PINX1Inks employing PSS1.

4.2 ivate Integrated Network Exchange (PINX)  working between PSS1 and another signalling system,
either ISDN or non-ISDN, is known as a Gateway PINX.
A PISN| nodal entity which provides automatic connection

handling functions used for the provision of telecommuni- A Gateway PINX which routes an incoming call from a
cation Services based on the definitions of the public ISDN  route employing another signalling'system on to an |Inter-
services. PINX link employing PSS1 signalling is known gs an

Incoming Gateway PINX.
A PISN|nodal entity consists of one or more nodes. '
A Gateway PINX which_routes an incoming call from an
4.3 sLde, Incoming Side and Outgoing Side Inter-PINX link employing PSS1 signalling on to a [route
. . . employing another Signalling system is known- as an Out-
The term Side is used to describe either of the two PINXs  45ing Gateway PINX.
at eachl end of an Inter-PINX link, and in particular to
describg. the PSS1 Protocol entity within a PINX. See figure K

In the cpntext of a call, the Outgoing Side is the Side which 4.7 Preceding PINX and Sljbsequent PINX

routes the call over the Inter-PINX link and the Incoming ;

Side is fhe Side which receives the call. 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

See figyre 1. 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
From the point of view of the Outgoing Side acall is an  acting as the Outgoing Side of an Inter-PINX link, the [PINX
Call. : at the other end of the link, acting as the Incoming Side, is

known as the Subsequent PINX.

Call 4.8 Inter-PINX link

Jriginating PINX, Terminating PINX and The totality of a signalling channel connecting two BINXs
Transit PINX and the user information channels under the control gf that
signalling channel, as seen by each PINX.

user-is attached is knownras the Originating PINX . NOTE — An Inter-PINX link can be provided by vprious

types of Signalling Carriage Mechanism involving different
Within the context of a call, the PINX to which the called types of physical interface. The signalling and user information
user is attached.is known as the Terminating PINX . channels referred to in this International Standard areg inde-

pendent of the channels or timeslots at a physical interface.

Within the-context of a call, any PINX through which the

call passes, excluding the Uriginating € Terminating

PINX, an Incoming gateway PINX and an Outgoing gate-

way PINX, is known as a Transit PINX. An unrecognised message is defined as a message which
is not specified in clause 13 or in any other International

See figure 1. Standard relating to PSS1 Protocol to which the PINX

‘ . claims conformance (e.g., a International Standard specify-
4.6 Gateway PINX , Incoming Gateway PINX and ing generic procedures for supplementary setvices). .

Outgoing Gateway PINX :
NOTE — The handling of national/private messages is out-

Within the context of a call, a PINX which performs inter- side the scope of this standard (see annex D).
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4.10 Unexpected message

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

4.11 Unrecognised information element

An unrecognised information element is defined as an
informati i i i ge
which is not specified as part of that message in clause 13
or injany other International Standard relating to PSS1 Pro-
tocol to which the PINX claims conformance (e.g., a Inter-
natignal Standard specifying generic procedures for
supplementary services).

OTE — The handling of national/private information ele-
ents is outside the scope of this standard (see annex D).

Information elements with invalid contents

An ifformation element with invalid contents is defined as
an ipformation element which is recognised, but whose
contgnts cannot be interpreted as valid using the rules
specffied in clause 14 of this International Standard, or con-
taing] field values which are marked as “reserved” in clause
14,

OTE — The réceipt of reserved codepoints in octets 5, 6,
d 7 of a Bearer Capability information element, shall not be
ated as having invalid contents (see 14.5.5)

o= » >

5 List of acronyms

ANF Additional Network Feature

DSS[i  Digital Subscriber Signalling Systém)Number 1
IE Information Element o

ISDN Integrated Services Digital Network

MP Mapping (functional grouping)

PICY Protocol Implementation Conformance Statement
PISN  Private Integrated-Services Network
PINX  Private Services Network Exchange

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

ISO/IEC 11572 : 1994 (E)

Inter-PINX link.

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

Conceptually, an Inter-PINX fink 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 inter-
vening network (ISDN or non-ISDN).

6.1 Protocol model

Figure 2 shows the relationship, within the Contrpl Plane,
between the signalling procedures and. ‘protocpl at Q,
PSS1, and the adjacent layers.

The PSS1 Protocol Control entity proyides services to Call
Control. Call Control corresponds to the Call Con}rol func-
tional entity identified for the Basic Call at Stagp 2 (see
ISO/IEC 11574). Primitives exchanged across the bound-
ary between Call Contrel\and Protocol Control cofrespond
to the information flows-exchanged between the Call Con-
trol functional entitiés;as identified at Stage 2. PS$1 Proto-
col Control provides the mapping between these primitives
and the messages transferred across the Inter-PINX link.

In orderto transfer messages, PSS1 Protocol Control uses
the services of the Signalling Carriage Mechanism. The
actual’protocols visible at the C-reference point (fee ISO/
IEC 11579) are dependent upon the PINX intercgnnection
scenario.

6.2 Services provided to Call Control

PSS1 Protocol Control provides services to Cal|l Control
whereby Call Control -can send information flow$ to and
receive information flows from the peer Call Cpntrol. A
primitive from Call Control to PSS1 Protocol Contrgl of type
“request” or “response” normally results in the agsociated
information flow being presented to the peer Cal} Control
as a primitive of type “indication” or “confirmation] respec-
tively. The following primitives are used:

SETUP-REQUEST/INDICATION/RESPONS$E/
CONFIRMATION for the establishment of a/call;

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

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

6 Generalprinciples

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

— PROCEED-REQUEST/INDICATION for indicating
that sufficient destination addressing information
has been received and call establishment is pro-
ceeding;

— 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 immedi-


https://standardsiso.com/api/?name=5d06d24387abf5d3d9e780dfef3b38b0

ISO/IEC 11572 : 1994 (E)

© ISO/IEC

PSS1 PSS1
Signalling Layer Signalling Layer
PSS1 PSS1
Call Call
Control Control
PSST @ PSS Q| PSS
Protocol - S rOtoool i »  Protocol
Control Control
PSSt PSS1
Signalling Signalfing
' Carriage Carriage
Mechanism Mechanism
i - B B o B _____; ..............................
[
PINX to PINX
Connection
Figure 2 — Control Plane Protocol Model ,
te rejection ot a call; b) the'primitives to and from Call Control at each PINX,
— DISCONNECT-REQUEST/INDICATION for the initi- c) . the information processing and actions thgt take
tion of call release; place within PSS1 Protocol Control at each| PINX,
— RELEASE-REQUEST/INDICATION for the comple- and
ion of call release. d) the states that can exist within PSS1 Protocgl Con-

L_RESET-INDICATION for indicating to Call Con-
rol that a SCM reset has occurred.

6.3 $ervices required of the Signalling Carriage
Mechanism

The services required of the SignallingiCartiage Mecha-
nism can be defined in terms of the setvices provided by
ISO/IEC 8886. PSS1 Protocol Control uses the following
acknowledged information transfer seérvices and their asso-
ciated primitives:

ata transfer (i.e. RSS1 Protocol Message transfer),
sing the DL-DATA-REQUEST/INDICATION primi-
ives;

stablishment, using the  DL-ESTABLISH-
EQUEST/INDICATION/CONFIRM primitives;
ermination, using the DL-RELEASE-REQUEST/
NDICATION primitives.

trol 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 circqit-mode Call Control

The states below are used in association with call| refer-

ences other than the global call reference.
7.1.1 Null State (0)

No call exists.

7.1.2 Call Initiated (1)

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

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

7 Protocol Control states

PSS1 Protocol Control procedures for calls and layer man-
agement are specified in terms of: ;
a) messages which are transferred across the Inter-
PINX link,

7.1.3 Overiap 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
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Side has received all call information necessary to effect
call establishment.

71.5 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 Outgo-

ISO/IEC 11572 : 1994 (E)

7.1.14 - Overlap Receiving (25)

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

7.2 States for layer management

The states below are used in association with the global
call reference.

7.2.1 Null State (Rest 0)

HWHEel.

7.1.7 Call Received (7)

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

7.1.8 Connect Request (8)

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

NOTE —
the call.

"answered” is the act of the end user accepting

7.1.9 Incoming Call Proceeding (9)

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

7.1.10  Active (10)

This state exists for an incoming call when(the Incoming
Side has received from. the Outgoing Side an acknowl-
edgiement of the indication that the called user has
angwered the call. This state exists\for an outgoing call
when the ‘Outgoing Side has received from the Incoming
Side an indication that the called user has answered the
cal.

NOTE — ‘“answefed is the act of the end user accepting

the call.
7.1.11  Disconnect Request (11)

Th|s state Bxists when a Side has sent to the other Side a
request.to disconnect the user information connection and
is waiting for a response.

No transaction exists.
7.2.2 Restart Request (Rest 1)

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

7.2.3 Restart (Rest 2)

This state exists forarestart transaction when the Side has
received a restart\request from the other Side Qut has not
yet sent an acknowledgement. ‘

8 Call Control

Intaddition to specifying PSS1 Protocol Control| this Inter-
national Standard also specifies those aspects of Call Con-
trol which are necessary for PINXs to coopefate in the

PSS1 Protocol Control entity with respect t
dependent on whether the PINX is the Outgoung

(Originating or Terminating) PINX, or a Gateway|PINX, Call
Control requirements, on the other hand, are dependent on
whether the PINX is a Transit PINX, an Originating PINX, a
Terminating PINX, an Incoming Gateway PINX for an Out-
going Gateway PINX.

Subclause 10.4 specifies the special Call Conttol require-
ments of a Transit PINX for coordinating the two PSS1 Pro-
tocol Control entities. The requirements of 1p.4 are in
addition to the requirements of PSS1 Protocpl Control,
which are to be satisfied for both the Incoming [nter-PINX
link and the Outgoing Inter-PINX link. An SDL rppresenta-
tion of Call Control for a Transit PINX appears injannex F.

Subclause 10 5 spec:fles the special CaII Contiol require-

7.1.12 Disconnect Indication (12)

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

7.1.13 Release Request (19)

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

in addition to the requnrements of PSS1 Protocol Control,
which are to be satisfied on the Outgoing Inter-PINX link.

Subclause 10.6 specifies the special Call Control require-
ments for Terminating PINXs. The requirements of 10.6 are
in addition to the requirements of PSS1 Protocol Control,
which are to be satisfied on the Incoming Inter-PINX link.

Subclause 10.7 specifies the special Call Control require-
ments for Incoming Gateway PINXs. The requirements of
10.7 are in addition to the requirements of PSS1 Protocol
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Control, which are to be satisfied on the Outgoing Inter-
PINX link.

Subclause 10.8 specifies the special Call Control require-
ments for Outgoing Gateway PINXs. The requirements of
10.8 are in addition to the requirements of PSS1 Protocol
Control, which are to be satisfied on the |ncom|ng Inter-
PINX link. -

8.1 States for Transit PINX Call Control

The states below are used in association wuth calls in Call
Control of a Transit PINX .

© ISONEC

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
an indication that the called user has answered the call.

NOTE — ‘;answered" is the act of the end user accepting
the call. : :
8.1.9 TCC_Await Incoming Release (8) -

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

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

8.1.1 TCC._idie (0)
No call g¢xists.
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 Sybsequent PINX

8.1.3 TCC_Await Additional Digits (2)
call estgblishment to the Subsequent PINX and is awaiting

possiblel additional: call information from the Preceding
PINX. =

This stge v'exist’s when Call Control has sent a requést for

8.1.4 TCC_Overlap (3)

This stgte exists when Call Control is awaiting, jpossible
additional call information from the Preceding PINX, having
receiveq acknowledgement that the Subsequent PINX is
able to receive additional call informationsin overlap mode.

8.1.5 TCC_Incoming Call Proceeding (4)

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

aekﬁewledgv...\...t.
8.1.10 TCC_Await Outgoing Release (9).

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

8.1.11 TCC_Await Two-Way Release (10)

This state exists when Call.Control has initiated call clear-
ing towards the Preceding-PINX and towards the Spbse-
quent PINX and is awaiting an acknowledgement| from
each.

8.1.12 TCC<Await Incoming Disconnect (11)

This state.exists when Call Control has applied an intband
tone of<announcement towards the Preceding PINX gnd is
awaiting the initiation of clearing procedures.

8113 TCC_Await Outgoing Disconnect (12)

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

8.1.14 TCC_ Awalt Two-Way Dlsconnect (13)

This state exists when CaII Control has applied an |n 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 servides of
the Signalling Carriage Mechanism:. 1

lishment and is no Ionger expecting additional call informa-
tion 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 re|ayed the indication on to the Precedmg
PINX.. :

NOTE — The SCM provides a defined service of quality;

9.1.1 Establishment of a Slgnallmg Carrlage Mecha- -
nism connection

Before the procedures for Call Control, layer management
or any of the general procedures in 9.2 and 9.3 can be per-
formed, a SCM connection shall be established. If a SCM
connection:-has not already been established, PSS1 Proto-
col Control shall request establishment by sending a DL-
ESTABLISH-REQUEST primitive to the Signalling Carriage
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Mechanism. Receipt of a DL-ESTABLISH-CONFIRMA-
TION primitive or a DL-ESTABLISH-INDICATION primitive
from the Signalling Carriage Mechanism indicates that a
SCM connection has been established.

9.1.2 Transfer of data

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

A PSS1 message (or message segment) appears mcluded

ISO/IEC 11572 : 1994 (E)

9.2.3.2 Call reference procedural errors

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

not| in accordance with 14.2, that message shall be
igngred. “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 ihformation element, that message
shall be ignored.

9.2i3 Call reference error
9.2/3.1
If tlae—Gem—Fefefeﬁee—iniemaﬁeca—elemGM—esteuq—bits 5

Invalid call reference format

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 811, “invalid|call refer-
ence value”.

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

When a STATUS. message is received specifying|a call ref-
erence which i$_not recognised as relating to an pctive call
or to a call-in(progress, the procedures of 9.3.2 shall apply.

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

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

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

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

9.2.4 Message type or message sequence elrors

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 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 Stan-
dards which define its use, the message shall be ignored.

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 ele-
ment. 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 distinguish
between unimplemented (or non-existing) message types
and implemented message types which are incompatible
with the call state, then the cause used shall be:

— cause humber 97 “message type non-existing or not
implemented”; or
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- 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 peer entity.

There are two exceptions where a STATUS or STATUS
ENQUIRY message shall not be sent. The first exception is
when the outgoing or incoming side receives an unex-
pected RELEASE message (e.g., if the DISCONNECT
message was corrupted by undetected transmission
errors). In th|s case the recelvmg entlty shall dlsconnect

COMPLETE message to the originator; release the caII ref-
erence; $top alt timers; enter the Null state; and inform-Call
Control.

The secpnd exception is when the outgoing or incoming
side recgives an unexpected RELEASE COMPLETE mes-
sage. In fhis case, the receiving entity shall: disconnect and
release the information channel; release the call reference;
stop all timers; enter the Null state; and inform Call Control.

9.2.5 General information element errors

9.2.5.1 |Duplicated information elements

If an infgrmation element is repeated in a message more
gn is permitted for that partlcular message, only the

9.253

mation elg
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. A STATUS message shall then be

© ISONEC

returned with cause number 96 -“mandatory information
element is missing”.

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

When a DISCONNECT message is received with one or
more mandatory information elements missing, the actions
taken shall be the same asif a DISCONNECT message
eceived
(see 10 2), with the exception that the RELEASE mespage
returned shall contain cause. number 96 “mandatorty {nfor-
mation element missing”.

When a RELEASE message is received as ‘the first glear-
ing message with one or more mandatory informatior] ele-
ments missing the actions taken shall be the same as if a
RELEASE message with cause) number 31 “nofmal,
unspecified” was received (see’ 10.2), -except that|if a
RELEASE COMPLETE meéssage is sent it shall coptain
cause number 96 “mandatory information element is fiss-
ing”.

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”.

9.2:6.2 Mandatory information element content error

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

" When a RELEASE message is received with invalid con-

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

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

9.2.7 Non-mandatory information element errors

9.2.7.1 Non-mandatory information element not recogn-
ised

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 “com-
prehension required” (refer to Table 22 for the information
element identifiers reserved with this meaning). If any infor-

ISO/IEC 11572 : 1994 (E)

9.2.7.2 - Non-mandatory information element content error

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

TUS message shall indicate the call state which the receiv-

mdtion efement is encoded to indicate "comprehension
required” then the procedures in 9.2.6.1 shall apply.

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

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

+- When the received message is other than a DIS-
CONNECT, 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 unrec-
ognised information element identifier for each infor-
mation element that is unrecognised. The STATUS
message shall indicate the call state which the
receiving entity enters after processing the message
in which the unrecognised information element.was
received.

+ [f a DISCONNECT message is received with one or
more unrecognised information elements, the
actions taken shall be the same as\if a DISCON-
NECT message was received without these unrec-
ognised information elements\\(sée 10.2) with the
exception that the RELEASE message returned
shall contain cause numbey 99 “information element
non-existent or not implemented”. This cause infor-
mation element may-contain a diagnostic field which
shall contain the-information element identifier for
each unrecogniséed 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 10.2) with the exception
d

ing entity enters after processing the messagé.in which the
information element content error was received.

If a DISCONNECT, RELEASE or RELEASE CDMPLETE
message is received which has one, or more npn-manda-
tory information elements with invalid content, formal cali
clearing procedures (defined in 10.2) shall apply

9.2.8 Signalling Carriage Mechanism reset

Whenever a PSSt entity is informed of a sppntaneous
SCM reset by means of the DL-ESTABLISH-INDICATION
primitive, the following procedures shall apply:

— forcalls in the Overlap Sending state and the Over-
lap.Receiving state, the entity shall initia‘Le clearing
by sending a DISCONNECT message with cause
number 41 “Temporary Failure”, and following the
procedures of 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 npaintained.
Optionally, a STATUS message may also|be sent to
report the current Protocol Control state to the peer
entity or a STATUS ENQUIRY message may be
sent to verify the Protocol Control state gf the peer
entity.

9.2.9 Signalling Carriage Mechanism failure

riage Mechanism entity via the DL-RELEASE-INDICATION
primitive that there is a SCM malfunction, the follpwing pro-
cedure shall apply:
— any calls not in the active state shall e cleared
internally. For any call in the active state, {imer T309
shall be started.
If timer T309 is already running, it shall not be
restarted

Whenever a PSS1 entity is notified by its SignEIIing Car-

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

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

— - 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 mes-
sage to report the current Protocol Control state to
the peer entity, or the PSS1 entity shall perform the
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status enquiry procedure to verify the Protocol Con-
trol state of the peer entity.

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

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

9.3 Status and status enquiry protocol proce-
dures :

© ISO/IEC

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 noti-
fied of the failure of the call.

if T322 expires and a STATUS message, with a cause
value other than number 30 “response to STATUS
ENQUIRY”, was received the actions taken shall be an
implementation option, which may be to 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”.

9.3.1 Status enquiry procedure

Whenevér a PSS1 entity wants to check the correctness of
a Protocpl Contro! state at a peer PSS1 entity, a STATUS
ENQUIRlY message may be sent requesting the Protocol
Control

Upon sdnding the STATUS ENQUIRY message, timer
T322 shall be started in anticipation of receiving a STATUS
message. While timer T322 is running, only one outstand-
ing request for Protocol Control state shall exist. Therefore
if timer TP22 is already running, it shall not be restarted. if a
clearing mmessage is received before:timer 7322 expires,
timer T322 shall be stopped, and the call clearing shall con-
tinue.

Upon redeipt of a STATUS ENQUIRY message, the receiv-
ing entity shall respond with a STATUS message, reporting
the currgnt 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 sendling or receipt of the STATUS message in sucha
situation will not directly affect the Protocol Control state of
either the sending or receiving entity. The sidehaving
received|the STATUS message shall inspect*the cause
informatipn element. If the STATUS message contains any
cause other than cause number 30 “responding to STATUS
*, timer T322 shall continug to time for an explicit
responsg to the STATUS ENQUIRY-message.

If a STATUS message is receivedthat contains cause num-
ber 30 “tesponse to STATUS ENQUIRY” the timer T322
shall be |[stopped, and<he"“appropriate actions” shall be
taken.

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

9.3.2 Receiving a STATUS message

On receipt of a STATUS message containing acall refer-
ence value other than the Global Call Reference) the
receiving entity shall check whether the“Protocol Cantrol
state reported in the STATUS messageis compatible|with
the state associated with that call reference interpally.
Table 1 indicates which Protocol Control states shall be
considered compatible

9.3.2.1 Receipt of a STATUS message reporting an
incompatible Protocol Control state

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

Table 1 —— Compatible Protocol Control states

If the ssender’s Protocol Control state changes after STA-
TUS (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 trans-
mitted a number of times until a response is received.

The number of times the STATUS ENQUIRY message may
be retransmitted is a implementation dependent value. If

10

Internal Protocol Reported Protocol
CO‘ntroI st-a te Control state in

associated with call STATUS message
reference

0 Nul 0 Nul '

1 Call Initiated 6 - Call Present

2 Overlap Sending 25 Overlap Receiving

3 Outgoing Call 9 Incoming Call
Proceeding Proceeding

4 Call Delivered 7 - Call Received

6 Call Present 1 Call Initiated

7  Call Received 4  Call Delivered

8 Connect Request 10 Active

9 . Incoming Call 3 Outgoing Call
Proceeding Proceeding

10 Active 10 Active ‘

: 8 Connect-Request—

11 Disconnect 11 ' Disconnect Request
Request 12 Disconnect Indication

12 Disconnect - 11 Disconnect Request
Indication

19 Release Request 19 Release Request

25 Overlap Receiving| 2. Overlap Sending

The following rules shall, however, apply:
— if a STATUS message indicating any Protocol Con-
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trol state except the Null state is received in the Null
state, then a RELEASE COMPLETE message shall
be sent.

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

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

— if a STATUS message, indicating the Null state, is
received in any state except the Null state, the

—Teceiver shatt Tefease alt Tesources and move o
the Null state. Call Control shall be informed of the
failure of the call.

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

9.3.2.2 Receipt of a STATUS message reportihg acom-
patible Protocol Control state

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

—t * cause number 96 “mandatory information element is
missing”;

— cause number 97 “message type non-existent or not
implemented”;

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

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

In these cases, the actions to be taken are-animplementa-
tion|option. The receiving entity should attempt to analyse
the gontents of the received STATUS message considering
the purrent stage of the call in orderyto determine whether
or not the call can continue. {f sticcessful analysis and
recqvery are not possible, cthe- call may be cleared as
desgribed in10.2.

9.3.2.3 Receiving a’STATUS message containing the glo-
bal ¢all reference

On feceipt ofa JSTATUS message containing the Global
Call|Reference, the receiving entity shall check whether the
repgrtedilayer management state is compatible with its own
intefnalhlayer management state, according to table 2.
Lay

Table 2 — Compatible layer management states

Internal layer Reported layer
asl;.‘::iaag:::lm\s;;zal mana;ement s¥ate in
STATUS message
call reference
0 Null 0 Null
1 Restart Request 2 Restart
2 Restart 1 Restart Request

ISO/IEC 11572 : 1994 (E)

sage reports an incompatible state in Restart or Restarnt
Request states (1 or 2), otherwise no action shall be taken.

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

10 Circuit-switched Call Control proce-.
dures

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

— The first part (10.1 - 10.3) specifies the pfocedures
and message flows over a_symmetricall interface
between two peer PINXs.

Detailed specification.and description langhage
(SDL) diagrams forthe-procedures specified in
these clauses are contained in annex E.

-~ The second/part (10.4) specifies how the proce-
dures and message flows over either side pf a Tran-
sit PINX are interrelated.

Detailed specification and description langfiage
(8DL) diagrams for the procedures specifigd in this
clause are contained in annex F.

== The third part (10.5 and 10.6) specifies thg require-
ments for Call Control at an End PINX.

~— The fourth part (10.7' and. 10.8) specifies thp require-
ments for Call Control at a Gateway PINX.

10.1 Call establishment

10.1.1 Call request

Call establishment shall be initiated by the Outgping Side
sending a SETUP message, and starting T303. The Outgo-
ing Side shall select a channel (not known to be|busy) for
use by the call and indicate this in the channel ideptification
information element. If the Outgoing Side knows gll appro-
priate channels controlled by the signalling chanpel are in
use, it shall not send a SETUP message.

If no response (as prescribed in 10.1.4) is recejved 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 exgires for a
i i i 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.

The SETUP message shall always contain a call reference,
selected according to the procedures given in 14.3. It shall
also contain all the information required by the Incoming
Side to process the call. The number digits within the
Called party number information element may optionally be
incomplete, thus requiring the use of overlap sending (see

11
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10:1.3). The SETUP message may optionally contain the
Sending 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
tested.

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

© ISONEC

The Incoming Side shall. start timer T302, send a SETUP
ACKNOWLEDGE message to the Outgomg 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 mes-
sages.

10.1.2

element} in addition to the selected channel number:
a) channel is indicated, no acceptable alternative; or,
b) channel is indicated, any alternative is acceptable.

In both |cases, if the indicated channel is available, the
Incoming Side shall reserve it for the call.

In case|b) if the indicated channel is not available, the
Incoming Side shall reserve any available information
channellassociated with the signalling channel.

The selgcted information channel shall be indicated in the
first megsage returned by the Incoming Side in response to
the SET[UP message (i.e. a SETUP ACKNOWLEDGE or
CALL PROCEEDING message). The receipt of an ALERT-
ING or| CONNECT message as the first response to
SETUP khall not Cause a protocol error, even though they
would npt normally be sent as the first responding mes-
sage byja PSS1 entity.

In case ja) if the specified channel is not available,tor, in
case b) ¥ no channel is availabie, a RELEASE COMPLETE
message containing a Cause information element shall be
sent by [the Incoming Side as describedwin 10.2. Cause
number |44 “requested circuit/channel not-available” shall
be the Cpuse sent in case a) and Cause-number 34 “no cir-
cuit/chatnnel available” shall be the Cause sent in case b).
Call Control shall be informed of the failure of the call.

In case b) if the channel indicated in the CALL PROCEED-
ING or SETUP ACKNOWLEDGE message is unacceptable
to the Quigoing Side;>the call shall be cleared in accor-
dance wjth 10.2. Cause number 6 “channel unacceptable”
should be the Cause used here. Call Control shall be
informed of the'failure of the call.

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

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

If timer T304 expires the'Outgoing Side shall initiate call
clearing using the proceédures in 10.2. The Causg that
should be used towards the calling user is Cause number
28 “invalid number format’; towards the called usef, the
Cause used should be Cause number 102 “recovefy on
timer expiry®..Call Control shall be informed of the failyre of
the call. ,

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

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

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

10.1.4 Call proceeding .
10.1.4.1 Call proceeding, enbloc sending

If enbloc sending is used (i.e. the Incoming Side can deter-
mine it has received sufficient information in the SETUP
message from the Outgoing Side to establish the call) the
Incoming Side shall send a CALL PROCEEDING message
to the Outgoing Side to acknowledge the SETUP message
and to indicate that the call is being processed. Upon
receipt of the CALL PROCEEDING message, the Outgoing
Side shall enter the Outgoing Call Proceeding state,|stop
timer T303 and, if applicable, start T310. After sending the
CALL PROCEEDING message, the Incoming Side [shall
enter the Incoming Call Proceeding state.

10.1.3

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

If the received SETUP message does not contain a Send-
ing complete information element, and contains either:

— incomplete called number information; or,

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

12

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

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

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

Following the occurrence of one of these conditions:
— the receipt by the incoming Side of a Sending com-
plete indication; or,
— analysis by the Incoming Side that all call informa-
tion necessary to effect call establishment has been
received;

ISO/IEC 11572 : 1994 (E)

10.1.5 Call confirmation indication

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

Any INFORMATION message received the Incoming

anf if the Incoming Side can determine that access to the
requested service is available, the Incoming Side shall:
sehd a CALL PROCEEDING message to the Outgoing
Sidle; stop timer T302; and enter the Incoming Call Pro-
cegding state.

If, [following the receipt of a SETUP message or during
overlap sending the Incoming Side. determines that for
some reason the call cannot be supported, then the Incom-
ind Side shall initiate call clearing as defined in 10.2. Some
of the Causes that may be used are given in clause 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 initi-
ated, and no more cali establlshment information will be
accepted.

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

st

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

Uplon receiving an indication that the called party is alerting
or that the call has been answered, the incoming side shall
stdp timer T302 and send an ALERTING or CONNECT
mgssage, respectively, to the Qutgoing Side. When the
Outgoing Side receives a CONNECT or an ALERTING
mgssage, timer T304 shall bestopped.

y INFORMATION message received by the Incoming

PROGRESS message [contarnlng CCITT progress
description number 1 “call is not end to end ISDN, further
information may be available in band” or number 8 “in band
information or appropriate pattern now available”]) the Out-
going Side shall initiate clearing procedures as described in
10.2. The clearing Cause sent to the Incoming Side should
be Cause number 102 “Recovery On Timer Expiry”. Call
Control shall be notified of the failure of the call.

side, after having sent a CALL. PROCEEDING, ALERTING
or CONNECT message to the Outgoing side; shall be dIS-
carded and no further action shall be taken.

If T301 expires prior to the receipt\of’a CONNECT mes-
sage then the Outgoing Side shall'clear the cgjl'in accor-
dance with the procedures contained in 10.2. The ¢clearing
Cause used should be Cadse number 19 “No a swer from’
user (user alerted)”. :

10.1.6 Call connected

Upon receiving-an indication from Call Control that the call
has been answered and requires through connection in

both -the backward and forward directions, thg Incoming
Side shall send a CONNECT message to thg Outgoing
Sidevand either: start timer T313 and: enter the Connect

Regquest state; or enter the Active state. The CONNECT
message shall not be sent before a SETUP ACKNOWL-
EDGE or a CALL PROCEEDING message has|been sent
across the interface.

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

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

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

Any INFORMATION message received by thg Incoming
side, after having sent a CALL PROCEEDING ALERTING
all be dis-

carded and no further action shall be taken.

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

NOTE — If by mutual agreement T313 is not implemented,
the sending of CONNECT ACKNOWLEDGE message is

13
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optional.
10.1.7 Use of the PROGRESS message
10.1.7.1 Durihg call establishment

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

Where th|sindication car ;
sage (e.d. ALERTING) it shall be sent in a PROGRESS
message| On receipt of a PROGRESS message, no state
change shall occur, but timer T310 (if running) should be
stopped When CCITT progress description number 1 “call
is not enfl to end ISDN, further progress information may
‘be available in-band” , number 2 "destination address is
non-ISDN", or number 8 “in-band information or -appropri-
ate patten now available” is recsived.

10.1.7.2 | During call failure

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

If used, the PROGRESS message shall contain €CITT
progress | description number 8 “in-band information or
appropriate pattern now available” and a Causeinforma-
tion 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 announcefnent if no clearing indication is
received by the user within af.appropriate time.

10.1.8 HRailure of call eéstablishment

In the Call Present, \Overlap Receiving, Incoming Call Pro-
ceeding ¢r Call Received states, the Incoming Side may
initiate clgaring as described in'10.2 with Cause. Examples
of some ¢fthe Causes that may be used to clear the call,

© ISONEC

— number 44 “requested circuit channel not available”

— number 58 “bearer capability not presently avail-
able”

— number 65 “bearer capability not implemented”

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

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

10.2.1 Terminology

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

— Achannel is “connected” when the-channel is pdrt of
a PISN connection established according to |this
International Standard.

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

— Achannel is “released” when the channel is notpart
of a PISN<onnection and is available for use jin a
new connection. -

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

10,2:2™ Exception conditions

Apart from the exceptions listed below, call clearing ghall
be initiated when the Outgoing Side or the Incoming $ide
sends a DISCONNECT message and follows the proce-
dures defined in 10.2.3. The exceptions to the above [rule
are as follows:

— The rejection of a SETUP message by the Incorhing
Side when no responding message has previously
been sent (e.g. because of the unavailability pf a
suitable information channel) shall be accomplighed
by returning a RELEASE COMPLETE message,
releasing the call reference, and entering the |null
state.

—  Unsuccessful termination of the information chapnel
selection procedure by the side offering the call 5:3”
be accomplished by sending a RELEASE message
to the other side. The RELEASE message shall ¢on-
tain Cause number 6 “channel unacceptable”.

— During cali establishment, call clearing may be |niti-
ated towards the called user before a informdtion

when the OTTiTTg S
Receiving, or Incoming Call Proceeding state are as fol-
lows:

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

-— number 17 “user busy”

—— number 18 “no user responding”

— number 22 “number changed”

— number 28 “invalid number format®

— number 34 “no circuit channel available”

Prooco Overia
s W
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channel has been agreed: between the Outgoing
and Incoming Sides. In this case, clearing shall be
accomplished by sending either a DISCONNECT or
a RELEASE message containing a Cause informa-
tion element to the Ihcoming Side. The Cause value
used shall be appropriate to the clearing circum-
stances. For example, if the failure was due to the
calling user clearing before the call reaches its desti-
nation node, the Cause value would be the value
supplied by the calling user, e.g. Cause number 31
“normal, unspecified”.
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10.2.3 Clearing

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

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

The QOutgoing Side shall initiate clearing by: sending a DIS-
CONNECT message; starting timer T305; disconnecting

- ISO/IEC 11572 : 1994 (E)

nel; and enter the null state (without sending a RELEASE
COMPLETE message).

10.3 Call collisions

In symmetric arrangements, call collisions can occur when
both sides simultaneously transfer a SETUP message indi-

- cating the same channel. One side shall be designated

side “A” and the other side “B” at the time the network is
provisioned. Each side shall have knowledge of whether it
has been designated “A” or “B”. In the three possible sce-
narios where the same channel has been indicated by both

Request state. Following the receipt of the DISCONNECT
mesgsage, the Incoming Side shall consider the call to be in
the Disconnect Indication state.

the(i information channel; and entering the Disconnect

On |receipt of the DISCONNECT message the Incoming
Side shall: disconnect the information channel used in the
calll send a RELEASE message to the Outgoing Side; start
timgr T308; and enter the Release Request state.

On [receipt of the RELEASE message the Outgoing Side
shall: cancel timer T305; release the information channel;
senfl a RELEASE COMPLETE message; release the call
refdrence; and return to the Null state.

On freceipt of a RELEASE COMPLETE message from the
Outhoing Side, the Incoming Side shall: stop timer T308;
release both the information channel and the call refer-
encg; and return to the Null state.

If the Outgoing Side does not receive a RELEASE mess
sagp in response to the DISCONNECT message befare
timgr T305 expires, it shall send a RELEASE message to
the |Incoming Side with the Cause number originally con-
taingd in the DISCONNECT message, start timer-1308 and
entgr the Release Request state.

If in| the Release Request state, a RELEASE COMPLETE
sage is not received before the-first expiry of timer

either side receives a DISCONNECT message whllst in the
Disconnect Request state, the side shall stop timer T305;
disconnect the information channel (if not already discon-
nected); send a RELEASE message to the other side; start
timer T308 and enter the Release Request state.

Clear collision can also occur when both sides simulta-
neously transfer RELEASE messages related to the same
call reference value. The receiving side shall (on receiving
such a RELEASE message in the Release request state)

stop T308; release the call reference and information chan- -

> “A” side
lternative
indicated

— “A” side preferred, “B” side preferred: Th
shall be awarded the channel, andyan
channel (if a free channel exists), shall b
in the first response to the SETUP mes$age sent
from side “B".

~— “A” side exclusive, “B” side exclusive: The “A” side
shall be awarded the €hannel, and the call lestablish-
ment attempt at side “B” shall be cleared with a
RELEASE COMPLETE message. The Cduse used
shall be Cause-number 44 “requested cirgpuit/chan-
nel not available”.

— “A” sidelexclusive, “B” side preferred; of “A” side
preferfed, “B” side exclusive: The side with|an exclu-
sive.channel indicator in a SETUP message shall be
awarded the channel and an alternativeé channel
(assuming a free channel exists) 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 collisiong, it is rec-
ommended that side “A” assign the lowest avallz1ble chan-
nel number and that side “B” assign the hlghe available
channel number.

10.4 Transit PINX Call Control requiremInts

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

This clause specifies those aspects of call coftrol at a
Transit PINX that are necessary for coordinating the incom-
ing 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 havg meaning
when used in the context of a partlcular call The call

ptwit-have-passee iimis (, through

the TranSIt P|NX to the Subsequent PINX

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

The Transit PINX’s Call Control states used in this clause
are a different set of states from the Protocol States
described in earlier clauses. The Transit. PINX’s Call Con-
trol states are marked as such by “TCC_" in front of their

‘names, These ‘states are conceptual and used only as an
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aid to description of the actions required at a Transit PINX.
As such, they are not directly visible in the protocol and
cannot be tested directly. A short description of each of the
states is given in 7.1.

On receipt of a SETUP message (possibly followed by one
or more INFORMATION messages containing additional
Called party number information) if the Cail Control of the
PINX chooses to route the call onwards on a further inter-
PINX link employing PSS1 signalling, it shali conform to the
procedures for a Transit PINX contained in this clause. The
procedures defined in this clause show how the message
flows of the two interfaces either side of a Transit PINX are

© ISO/NIEC

and the Transit PINX shall remain in the TCC_.|dle state.
10.4.2 State TCC_Await_Digits

Additional address information is received in INFORMA-
TION 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 and the Transit PINX shall enter
the TCC_Incoming_Call_Proceeding state; otherwise the
Transit PINX shall enter the TCC_Await_Additional_Digits

interrelpted,

Detailef specification and description language (SDL) dia-
grams for the procedures specified in this clause are con-
tained i annex F.

10.4.1 | Receipt of address information

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

state.

NOTE — The method by which the Transit)PINX| deter-
mines that the address information is adequate for the particu-
lar use is beyond the scope of this standard.

If a DISCONNECT message is received from the Preced-
ing PINX, the call shall be cleared as described in 10.4.10.
If a RELEASE or RELEASE\. COMPLETE mess}ge is
received from the Preceding \PINX, the call shall be cJeared
as described in 10.4.10.

if, for any reason, the\Transit PINX decides to abort the
call, it shall clear the)call by sending a DISCONNECT mes-
sage to the Preceding PINX and continuing normal clearing
procedures-as.described in 10.4.10.

if the Protocol Control of the Incoming Side of the interface
notifies'the Transit Call Control that T302 has expired, then
the"PINX may either clear the call by sending DISCON-
NECT to the Preceding PINX, or attempt some| other
(unspecified) procedure.

10.4.3 State TCC_Await_Additional_Digits

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

Preceding—i Transit PINX | Subsequent
PINX ' PINX
Transit
Call Control

N

Incoming
[ ——————""" Protocol control

Outgoing
Protocol control [

I
¥
1
I
|
t
{
i
I
¥
' /
I
I
I
1
1
I
1
1
|
]
i
|
]
]

Figure 3 — Conceptual relationship of Call Control to Protocol Control.
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If a SETUP ACKNOWLEDGE message is received from
the Subsequent PINX, and the channel indicated is accept-
able, then the Transit PINX shall enter the TCC_Overlap
state and may through connect the information channel.
Any buffered address information shall be forwarded to the
subsequent PINX in an INFORMATION message. If the
channel indicated is not acceptable the call shall be cleared
towards the Subsequent PINX using a RELEASE message
and the PINX shall either clear the call towards the Preced-
ing PINX using a DISCONNECT message, or may attempt
some other (unspecified) procedure.

If 3R . OMP agei ived-fro
Supsequent PINX the call may either be cleared as
degcribed in 10.4.10, or the PINX may attempt some other
(unspecified) procedure.

If a CALL PROCEEDING message is received from the
Supsequent PINX and the channel indicated is acceptable,
no|more address information shall be sent to the Subse-
quent PINX, and the Transit PINX shall enter the
TGC_Transit_Call_Proceeding state and may through con-
negt the information channel. Any buffered address infor-
mdtion shall be discarded and any further INFORMATION
mgssages received shall be ignored.. If the channel indi-
caled is not acceptable the call shall be cleared towards
thg Subsequent PINX using a RELEASE message and the
PINIX shall either clear the call towards the Preceding PINX
using a DISCONNECT message, or may attempt some
other (unspecified) procedure. '

If 4 DISCONNECT message is received from the Preced-
ing PINX, the call shall be cleared as described in 10.4.10.

If o RELEASE or RELEASE COMPLETE message is
redeived from the Preceding PINX, the call shall bé cleared
as |described in 10.4.10.

If an ALERTING message is received from the Subsequent
PINX and the channel indicated is acceptable, the transit
nogle may through connect the information channel. An
ALERTING message shall be sentto the Preceding PINX
anfl the Transit PINX shall entér the TCC_Call_Alerting
state. If the received ALERTING message contained
CQITT progress description number 1 “call is not end to
endl ISDN, further information may be available in band” or
number 8 “in band,information or appropriate pattern now
available”, the inférmation channel shall be through con-
ne¢ted in the backward direction, if this has not already
ocgurred. If-the channel indicated is not acceptable the call
shall be ‘cleared towards the Subsequent PINX using a
RHLEASE message and the PINX shall either clear the call
towards—the—Preceding—RHh as—described—in—10-4-10.—¢

may attempt some other (unspecified) procedure.

If a CONNECT message is received from the Subsequent
PINX and the channel indicated is acceptable, the transit
node shall through connect the information channel (in both
directions) - if not already connected - send an CONNECT
message to the Preceding PINX and enter the
TCC_Call_Active state. If the channel indicated is not
acceptable the  call shall be cleared towards the
Subsequeint PINX using a RELEASE message and the
PINX shall either clear the call towards the Preceding PINX

ISO/IEC 11572 : 1994 (E)

as described in 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
10.4.10.

If the Protocol Control of the Incoming Side of the interface
notifies Transit Call Control that T302 has expired, then the
PINX shall either send a CALL PROCEEDING message to
the Preceding PINX and enter the TCC_Incoming_Call_-
Proceeding state, or may attempt some other (unspecified)

10.4.4 State TCC_Overlap

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

If a CALL PROCEEDING message is received from the
Subsequent PINX; no more address informatign shall be
sent to the Subsequent PINX, and the Transit

INX shall
enter the TCGC_Transit_Call_Proceeding state. :

If the Transit PINX determines that it has receiyed all the
address information (e.g. on receipt of CALL PROCEED-
ING“from the Subsequent PINX, on receipt ot g Sending
complete information element from the Preceding PINX, or
by digit analysis) a CALL PROCEEDING message shall be
sent to the Preceding PINX, and the Transit PINX shall
enter the TCC_Transit_Call_Proceeding state; dise it shall
stay in the TCC_Overlap state.

If a PROGRESS message is received from the Spbsequent
PINX, a PROGRESS message shall be sent to the Preced-
ing PINX. Iif this 'message contains CCITT| progress
description number 1 “call is not end to end ISIDN, further
information may be available in band” or number|8 “in band
information or appropriate pattern now available’l, the infor-
mation channel shall be through connected in|the back-
ward direction, if this has not already occurred.

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

If a CONNECT message is received from the Subsequent
PINX, a CONNECT message shall be sent to the Preced-
ing PINX and the PINX shall through connect the informa-
tion channel in both directions (unless it has already done
s0) and enter the TCC_Call_Active state.

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

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

If a RELEASE or RELEASE COMPLETE message is
received from. the Subsequent PINX’s the call may either
be cleargd-dsin - in

other pro edures may be attempted by the Transit PINX

If the Projocol Control of the Incoming Side of the interface
notifies tHe Transit Call Control that T302 has expired, then
the PINX shall either send a CALL PROCEEDING mes-
sage to the Preceding PINX and enter the TCC_Transit_-

Call_Progeeding state, or attempt some other (unspecified)

procedure.

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

10.4.5 Channel through connection procedures

During call setup, the Transit PINX shall through connect
the agredd information channel to the Subsequent PINX as
outlined helow.

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

The lategt point that through connection in the backward
direction |shall occur ‘is on receipt of ALERTING or
PROGRHSS message (with CCITT progress ‘description
number 1 “call is not end to end ISDN, further-information
may be ayailable in band” or number 8 “inband information
or appropriate pattern now available”y or’CONNECT from
the Subspquent PINX. The latest-point that through con-
nection if] the forward direction shall'occur is on the receipt
of a CONNECT message from the subsequent PINX.

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

© ISONIEC

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

if a CALL PROCEEDING message is received from the
Subsequent PINX and the channel indicated is acceptable,
the Transit PINX may through connect the information
channel and shall enter the TCC_ Transit_Call_Proceeding
state. If any further INFORMATION messages are received
they shall be ignored. If the channel indicated is not accept-
able the call shall be cleared towards the Subsequent

clear the call towards the Precedlng PINX usmg a
CONNECT message, or may attempt some other(unspe
fied) procedure.

If an ALERTING message is received from the subsequent
PINX and, if a channel number is included in the ALERT-
ING message, the indicated channel number is acceptgble,
an ALERTING message shall be_sent to the Precefling
PINX. The Transit PINX shall\enter the TCC_Call_Alefting
state. If the received ALERTING message contains CGITT
progress description number 1 “call is not end to end ISDN,
further information may_be available in band” or numsfr 8
“in band information or appropriate pattern now available”,
the information.channel should be through connected i the
backward direction ‘if this has not already occurred. (If a
channel number is indicated and it is not acceptable,| the
call shalkbe cleared towards the Subsequent PINX usipg a
RELEASE message. The PINX shall either clear the|call
towards the Preceding PINX as described in 10.4.1Q, or
may attempt sorne other (unspecified) procedure.

If a CONNECT message is received from the subseq

ber is indicated and it is not acceptable, the call shall be
cleared towards the Subsequent PINX using a RELEASE
message. The PINX shall either clear the call towardq the
Preceding PINX as described in 10.4.10, or may attgmpt
some other (unspecified) procedure.

If a DISCONNECT message is received from the Preged-
ing PINX the call shall be cleared as described in10.4.10.

If a-RELEASE or RELEASE COMPLETE message is
received from the Preceding PINX the call shall be cleared
asdescribed in 10.4 10

10.4.6 State ncoming_Call_Proceeding

If a SETUP ACKNOWLEDGE message is received from
the Subsequent PINX and the channel indicated is' accept-
able, the Transit PINX may through connect the information
channel and shall enter the TCC_Transit_Call_Proceeding
state. If the channel indicated is not acceptable, the call
shall be cleared towards the Subsequent PINX using a
RELEASE message and the PINX shall either clear the call
towards the Preceding PINX using a DISCONNECT mes-
sage, or may attempt some other (unspecified) procedure.
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If, for any reason, the Transit PINX decides to abort the
call, it shall-clear the call in both directions as described in
10.4.10. ‘

10.4.7 State TCC_Transit_Call_Proceeding

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

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

If an ALERTING message is received from the Subsequent
PINX an ALERTING message shall be sent to the Preced-
ing PINX, and the Transit PINX shall enter the TCC_Cal-
|_Alerting state. If this message contains CCITT progress

ISO/IEC 11572 : 1994 (E)

quent ‘PINX the call shall be cleared as described in
10.4.10. :

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

If a RELEASE or RELEASE COMPLETE meésage is
received from the Subsequent PINX the call shall be
cleared as described in 10.4.10. ) '

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

description number 1 “call is not end to end ISDN, further
infdrmation may be available in band” or number 8 “in band
infdrmation or appropriate pattern now available”, the infor-
mafion channel shall be through connected in the back-
waid direction, if this has not already occurred.’

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

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

If a| DISCONNECT message is received from the Subse-
quent PINX, the call shall either be cleared using proce-
dures as described in 10.4.10, or other procedures may be
attgmpted by the Transit PINX.

recgived from the Subsequent PINX the call.shall either be
cleared using procedures as described in\10.4.10, or other
progedures 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
10.4.10.

10.4.8 State TCC_Call)Alerting

If aPROGRESS message is received from the Subsequent
PINX a PROGRESS message shall be sent to the Preced-
ing| PINX. _If\\this message contains CCITT progress

10.4.10.
10.4.9 State TCC_Call_Active

If a DISCONNECT message is received from fither the
Preceding or Subsequent PINX’s,&he call shall e cleared
as desctibed in 10.4.10.

If a RELEASE or RELEASE COMPLETE message is
received from either the Préceding or Subsequept PINX's,
the call shall be cleared)as described in 10.4.10.

If a PROGRESSmessage is received from the Siibsequent
PINX a PROGRESS message shall be sent to the Preced-
ing PINX,

NOTE 1 —  As an alternative procedure, the Transit PINX
may discard a PROGRESS message received from the Sub-
sequent PINX without sending a PROGRESS mesgage to the

Preceding PINX. However, this procedure is not recom-
mended.
If a PROGRESS message is received from the Preceding

PINX a PROGRESS message shall be sent to the Subse-
quent PINX.

NOTE2 — As an alternative procedure, the Transit PINX
may discard a PROGRESS message received from the Pre-
ceding PINX without sending a PROGRESS mesgage to the
Subsequent PINX. However, this procedure is pot recom-
mended.

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

10.4.10 Call clearing at a Transit PINX
10.4.1 0.1 Call clearing not initiated by the Trangit PINX

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

b PRINV - ah .

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

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

If a DISCONNECT message is received from the Subse-

OTCT TNV OTT -

— if the information channel to be used has been

agreed between the Outgoing Side of the Transit

"~ PINX and the Incoming Side of the Subsequent

PINX, disconnect the appropriate information chan-

nel, 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 ,;Outgo-
ing_Release state. When a RELEASE message is
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réceived from the Subsequent PiNX the Transit
PINX shall release any assigned resources and
revert to the TCC_ldle state.

— - if the information channel to be used has not been
agreed between the Outgoing Side of the Transit
PINX and the Incoming Side of the Subsequent
PINX (i.e. the first response to an outgoing SETUP
message has not been received), proceed accord-
ing to the current Call Control state:

i) If Call Control is in either of the TCC_Await_Addi-
tional_Digits or TCC_Incoming_Call_Proceeding
states, the Transit PINX shall either send:

© ISONEC

progress description number 8 “in band information or
appropriate pattern now available” and an appropriate
Cause. If Call Control is in the TCC_Call_Active state, the
announcement may optionally be applied without sending a
PROGRESS message, as the information channel will be
through connected in both directions at this stage.

Call Control of the Transit PINX shall ensure that, for each
side, if an indication of clearing has not been received by
the time the tone or announcement is complete (or has
been applied for sufficient time), normal clearing proce-
dures (described in 10.4.10) shall be invoked.

- 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_Idle state;
or,

- aDISCONNECT message to the Subsequent
PINX. If DISCONNECT was received from
the Preceding PINX, a RELEASE message
shali be sent to the Preceding PINX. The
Transit PINX shall enter the TCC_Await_Out-
going_Release state.

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

ipt of a DISCONNECT, RELEASE or RELEASE
COMPUETE message from the Subsequent PINX, the
Transit PINX shall disconnect the appropriate information
channel and send a DISCONNECT message to the Pre-
ceding PINX. Alternatively, during call establishment,‘if the
call hag not yet reached the TCC_Call_Alerting state, the
Transit PINX may attempt some other (unspecified) proce-
dure ingtead of sending DISCONNECT to the/Preceding
PINX. If a DISCONNECT message was received from the
Subseqpent PINX, the Transit PINX shall send a RELEASE
to the Subsequent PINX.

If a DISCONNECT message-was sent to the Preceding
PINX, the Transit PINX shall‘enter the TCC_Await_Incom-
ing_Relpase state. When-/a RELEASE message is
received from the Preceding PINX, the Transit PINX shall
release [any assignedresources and revert to the TCC_ldie
state.

10.4.10]2 Call clearing initiated by the Transit PINX

IfaTra

10.41T Handling of Basic Call information eleménts
at a Transit PINX ‘

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

10.4.11.1 Mandatory information elements
appear in ‘messages. on both sides of the Transit PINX.

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

All mandatory information elements will (by def:Ftion)

10.4.11.2°_Non-mandatory information elements

Non-mandatory information elements fall into three catego-

ries:

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

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

If they are present, they shall be procesged at
the Transit PINX and may be passed-on{ to
the next PINX. They may be locally genpr-
ated.

Category 2:

Category 3:

element identifiers. Refer to table 3 for listing which pf the

The three categories are identified using their infor}ation
three categories each of the non-mandatory information

directions, a clearing message appropriate to the’ current
Protocol Control state. Each side of the PINX shall then
continue normal clearing procedures independently of the
other.

Alternatively, where an in-band tone or announcement is
appropriate (i.e. if it conveys information which is not con-
veyable by PSS1), the Transit PINX, instead of sending a
clearing message, may connect an in-band tone or
announcement to either (or both) sides of the PINX and
transmit a PROGRESS message, containing CCITT
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Table 3 — Non-mandatory information element categories

Information Element Category 1 Category2 | Category 3 Notes

Called party number d May be modified
‘| Called party subaddress . »

Calling party number . May be modified

Calling party subaddress .

Cause (in PROGRESS) .

Connected number o . May be modified

Connected subaddress .

High layer compatibility .

Lpw layer compatibility . note 1

Pfogress indicator .

Sending complete .

NOTES

LLC negotiation capabilities.

elgments are in.

0.5 Originating PINX Call Control requirements

This clause specifies requirements for Call Control at an
Orlginating PINX on the Outgoing Side of an Inter PINX link
employing PSS1. These requirements are additional to the
Protocol Control procedures specified in clauses 9, 10.1 to
10|13 and 12.

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

y reference to messages received shall be_interpreted
as|meaning a message which has passed the validation
checks of Protocol Control and which)has therefore
regulted in a notification being given to Call Control.

10|5.1 Transmission of the SETUP message

Th
Th
el

Originating PINX shall transmit a SETUP message.
SETUP. message .shall” include optional information
ments according tolthe following rules.

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

Progress indicator. The Onglnatmg PINX shall pass

element progress mformatlon recelved from the
calling user.

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

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

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

identifying the calling user. The presentation indica-
tor shall have.the value “presentation rgstricted” if
supplementary service Calling/Connected Line Iden-
tification-Restriction has been invoked at|the calling
user., Otherwise the presentation indicator, if
present, shall have the value "presentatiop allowed".

d). Calling party subaddress. The Origingting PINX
shall include the calling party subaddreds informa-
tion element if a calling party subaddress is avail-
able.

e) Called party subaddress. The Originating [PINX shall
include the called party subaddress inforfation ele-
ment if a called party subaddress is availgble.

fy Low layer compatibility. The Originating PINX shall
include the low layer compatibility information ele-
ment if low layer compatibility informatign is avail-
able.

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

10.5.2 Agreement of the information channel

On receipt of a SETUP ACKNOWLEDGE, CALL PRO-
CEEDING, ALERTING or CONNECT messag¢ agreeing
the channel proposed in the SETUP message ¢r suggest-
ing an alternative channel which the Originating PINX finds
acceptable; the Originating PINX may optionally connect
the information channel in the forward directfon, in the

NOTE 1 — Itis recommended that the information channel
is connected in both directions at this stage, particularly for
services involving the conveyance of speech information.
Leaving the information channel unconnected until a later
stage, particularly in the backward direction, may lead to the
“clipping” of speech. However, there may be reasons for
delaying connection, particularly in the forward direction, e.g.,
to avoid the onward transmission of in-band signalling informa-
tion from the user's access.
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NOTE2 — If the received message is an ALERTING or
CONNECT message, 10.5.4 or 10.5.5 shall apply, respec-
tively.

10.5.3 Receipt of Progress indicators

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

On receipt of a Progress indicator rnformatron element with

© ISO/IEC

band information-or appropriate pattern now available” and
an appropriate Cause. If an indication of clearing has not
been received from Protocol Control by the time the tone or
announcement is complete or has been applied for suffi-
cient time, the Originating PINX shall instruct Protocol Con-
trol to initiate clearing.

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

10.5.7 Receipt of an indication of call clearing

descriptibn 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 in
the backpvard direction 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 be given to the calling user.

Through|connection may occur at this point. If the received
message contains a Progress indicator information ele-
CCITT progress description number 8 “in-band
information or appropriate pattern now available” or CCITT
progresq description number 1 “call is not end-to-end
ISDN, fufther call progress information may be available in-
band” thi Originating PINX shall connect the information
channel |n the backward direction if it has not already done
S0. :

10.5.5 Receipt of CONNECT message

On receipt of a CONNECT message, the Originating PINX
shall corlnect the information channel in both directions, if it
has not plready done so, and shall indicate connection to
the callifg user.

If the GIPNNECT message contains a/Conhected number
information element and/or a Connected 'subaddress infor-

If the CONNECT messagecontains a Low Layer Compati-
bility infgrmation element, the information may be passed
onito th calling.user.

all clearing initiated by the Originating PINX

PINX fink employmg PSS1 srgnallrng rf a clear request is
received from the calling user or if a failure -condition
occurs. Clearing is initiated by informing Protocol Control
and supplying a Cause.

Alternatively, for services for which an in-band tone or
announcement is- appropriate, the Originating PINX may
connect an in-band tone or announcement to the outgoing
information channel and may optionally "transmit a
PROGRESS message containing a Progress indicator
information element with CCITT progress description 8 “in-
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.10.6 Terminating PINX Call Control require-

On.receipt of an indication of call clearing from Prciocol
Control, the Originating PINX shall either indicate t¢ the
calling user that the call has cleared or take'some ¢ther
implementation dependent action.

ments

This clause specifies requirements for Call Control at 4 Ter-
minating PINX on the Incaming Side of an inter-PINX link
employing PSS1. Theselrequirements are additional tp the
Protocol Control procedures specified in clauses 9, 14.1 to
10.3 and 12.

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

The following requirements apply when a PINX receijes a
SETUP message, possibly followed by one or Cj;ore

INFORMATION messages conveying additional lled
party number information, and determines that the degtina-
tion is a user on that PINX. The PINX therefore becomes a
Terminating PINX.

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

Any reference to messages received shall be interthed

10.6.1 Receipt of the SETUP message

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

a) Progress indicator. If the SETUP message confains
a Progress indicator information element, the infor-
mation therein may optionally be passed on t¢ the
called user.

b) Low layer compatibility, high layer compatibility and

called party subaddress If the SETUP mesp

and rf the user is connected by means of an ISDN
interface at the S reference point, the information
element(s). shall be conveyed to the called user and
the user may act upon the information therein. If the
user is connected by means of a non-ISDN inter-
face, conveyance of the information to.the user
depends on the user's ability to receive it.

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

10.6.2 Transmission of ALERTING message

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

For services which require an in-band tone or announce-
ment to be supplied to the calling user during the period of
alerting, the Terminating PINX is responsible for connecting

ISO/IEC 11572 : 1994 (E)

10.6.5 Call clearing initiated by the Terminating PINX

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

Alternatively, for services for which an in-band tone or
announcement is appropriate, the Terminating PINX may
connect an in-band tone or announcement to the incoming
message

the [appropriate tone or announcement to the information
channel in the backwards direction. If a tone or announce-
met is connected, the Terminating PINX shall include a
Progress indicator information element with CCITT
‘progress description number 8 “in-band: information or
. applropriate pattern now available” in the ALERTING mes-

10.6.3 Transmission of Progress indicators

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

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

A Pfogress indicator information element shall be transmit-
ted|in an ALERTING message or a CONNECT message if
an ALERTING message or a CONNECT message.is being
sent at the time. Otherwise it shall be transmitted in a
PRDGRESS message.

10.6.4 Transmission of CONNECT.message

When the Terminating PINX is aware that the called user
has|accepted the call, it shall connect the information chan-
nel jn both directions and sendla CONNECT message. Any
in-bland tone or announcement shall be disconnected.

The Terminating PINX shall include in the CONNECT mes-
sage the Connected number information element. The pre-
sentation indicator shall have the value “presentation
resfricted” if-supplementary service Calling/Connected Line

Identification” Restriction has been invoked at the called
i Otherwise the presentatlon indicator, if present, shall
ha L[] Pd"

containing a Progress indicator information element with
CCITT progress description 8 ‘“in-band_inforination or
appropriate pattern now available” and _“an appropriate
Cause. If an indication of clearing has not been received
from Protocol Control by the time the ‘tone or gnnounce-
ment is complete or has been applied for suffigient time,
the Terminating PINX shall instruct Protocol Goritrol to ini-
tiate clearing. The sending of the PROGRESS nlessage is
optional in the Active state‘but mandatory in othef states.

NOTE — It isCrecommended that an in-band tone or
announcement be provided by the Terminating PINIX only if it
conveys cali rejection or failure information which jis not con-
veyable by PSS1.

10.6.6 < Receipt of an indication of call cleari

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

10.7 Incoming Gateway PINX Cali Contrpl
requirements

This clause specifies. requirements for Call Corjtrol at an
Incoming Gateway PINX on the Outgoing Side of an inter-
PINX link employing PSS1. These requirements| are addi-
tional to the Protocol Control procedures specmed in
clauses 9, 10.1 to 10.3 and 12.

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

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

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

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

10.7.1 Transmission of the SETUP message

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

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

b) Progress indicator. The inclusion of a Progress indi-
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cator information element by the Incoming Gateway
PINX shall be in accordance with clause 10.7.2.

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

Galling party subaddress.
fublic ISDN and supplies a calling party subaddress
information element, the incoming Gateway PINX
shall pass on the information element unchanged in
the SETUP message. The Incoming Gateway PINX

ay also include a calling party subaddress infor-

ation element in the SETUP message if calling
party subaddress information has been supplied by
g non-ISDN.

e) (alled party subaddress. If the other network is a
fublic ISDN and supplies a called party subaddress
information element, the Incoming Gateway PINX
shall pass on the information element unchanged in
the SETUP message. The Incoming Gateway PINX

ay also include a called party subaddress informa-
tion element in the SETUP message if called party
subaddress information has been supplied by a non-

d)

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

lit ISDN and supplies a low layer compatibility infor-

ation element, the Incoming Gateway PINX shall

nass on the information element unchanged in the

§ETUP message. The Incoming Gateway RINX

ay also include a low layer compatibility informa-

tion element in the SETUP message if\low layer

compatibility information has been supplied by a
on-ISDN.

g) High layer compatibility. f the  other network is a
fublic ISDN and supplies a high layer compatibility
information element, the(lncoming Gateway PINX
shall pass on the information element unchanged in
the SETUP messagé-The Incoming Gateway PINX

ay also include.@ high layer compatibility informa-
tion element in‘the SETUP message if high layer
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ing CCITT progress descriptions has been received from
the public ISDN, that information element shall be passed
on:
— 1 “call is not end-to-end ISDN, further call progress
information may be available in-band”

— 3 “origination address is non-ISDN”
10.7.2.2 Interworking with a non-ISDN

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

nhao ol _and.to-and 1SDNM

progress information may be available in-band”.

NOTE — Terminals in the PISN that support only the
"Speech” bearer capability can only accept calls indicating
either "Speech” bearer capability or "3/1kHz -audio” pearer
capability together with progress indicator containing CCITT
progress description number 1 "calhis not end to end [ISDN,
further call progress information/may be available in-banpd". It
is recommended that this is takerrinto account when prgviding
an incoming gateway functionto a non-ISDN network sypport-
ing speech based telephony .

10.7.3 Agreement‘of the information channel

On receipt of-a{SETUP ACKNOWLEDGE, CALL PRO-
CEEDING, ALERTING or CONNECT message ag
the channel proposed in the SETUP message or suggest-
ing an alternative channel which the Incoming Gateway
PINX finds acceptable, the Incoming Gateway PINX may
optionally connect the information channel in the foyward
direction, in the backward direction or in both directions.

NOTE — Itis recommended that the information chapnel is
connected in both directions at this stage, particularly for ser-
vices involving the conveyance of speech information. L¢aving
the information channel unconnected until a later stage, partic-
ularly in the backward direction, may lead to the “clipp|ng” of
speech. However, there may be reasons for delaying cgnnec-
tion, particularly in the forward direction, e.g., to avdi
onward transmission of in-band signalling information frgm the
other network.

10.7.4 Receipt of Progress indicators

Information received in a Progress indicator information
element in a PROGRESS message, an ALERTING|mes-
sage, or a CONNECT message shall be passed on 1o the
other network if the signalling system permits and if rele-

compatibility~information has been supplied by a

non-ISDN. vant.
10.7.2 |Interworking indications in the SETUP Mes- On receipt of a Progress indicator information element with
sage CCITT progress description number 8 “in-band information

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

10.7.2.1
ISDN

Interworking indications received from a public

If the call has arrived from a public ISDN and a Progress
indicator information element containing one of the follow-
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or appropriate pattern now available” or CCITT progress
description number 1 “call is not end-to-end ISDN, further
call progress information may be available in-band” the
Incoming Gateway PINX shall connect the information
channel in the backward direction if it has not already done
S0.

10.7.5 Receipt of ALERTING message

On receipt of an ALERTING message, an indication of
alerting may be given to the other network if the signalling
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system permits.

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

10.7.6 Receipt of CONNECT message

ISO/IEC 11572 : 1994 (E)

network indicates that. it is providing an in-band tone or
announcement in preparation for clearing, the Incoming
Gateway PINX may transmit a PROGRESS message con-
taining a Progress indicator information element with
CCITT progress description number 8 “in-band information
or appropriate pattern now available”.

In all the above cases:

— if an indication of clearing has not been received
from Protocol Control by the time the tone or
announcement is complete or has been applied for
sufficient time, the Incoming Gateway PINX shall

Onh receipt of a CONNECT message, the Incoming Gate-
way PINX shall connect the information channel in both
directions, if it has not already done so, and shall indicate
connection to the other network it the signalling system

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

to[the other network depends on the capability of the sig-
nalling 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 per-
fofmed in order to yield a number which has significance in
the other network.

If the CONNECT message contains a Connected subad-
drgss information element, the information element-shall be
cohveyed unchanged to the other network if that-network is
a public ISDN. Where the other network is'ion-ISDN, Con-

occus. Iaring is initiated by informing Protocol Control
and supplying a Cause.

Alternatively, for services for which an in-band tone or
announcement is appropriate, the Incoming Gateway PINX
may connect an in-band tone or announcement to the out-
going information channel and may optionally transmit a
PROGRESS message containing a Progress indicator
information element with CCITT progress description num-
ber 8 “in-band information or appropriate pattern now avail-
able” and an appropriate Cause. In cases where the other

instruet-Protocot-Gentrotto-initiate-clearing.
— the sending of the PROGRESS messagdq is optional

in the Active state, but mandatory~in| other call
states.

NOTE — It is recommended that an in-bgnd tone or
announcement be provided by the Incoming Ggteway PINX
only if it conveys call failure information which is|not convey-
able by PSS1.

10.7.8 Receipt of an indication of call clearipg

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

10.8.° Outgoing Gateway PINX Call Control
requirements

This clause specifies requirements for Call Cqntrol at an
Outgoing Gateway PINX on the Incoming Side pf an inter-
PINX link employing PSS1. These requirements are addi-
tional to the Protocol Control procedures. ieciﬁed in
clauses 9, 10.1 to 10.3 and 12.

The following requirements apply when a PINX|receives a
SETUP message, possibly followed by ong or more
INFORMATION messages conveying additional Called
party number information, and determines that the call is to
be routed directly (not via any further PINX) to gnother net-
work. The PINX therefore becomes an Outgoing Gateway
PINX.

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

Any reference to messageé received shall be jinterpreted

10.8.1 Receipt of the SETUP message

shall be used as follows.
a) Progress indicator. If the SETUP message contains
a Progress indicator information element, the infor-

mation therein shall be passed on to the other net-
work if the signalling system permits and if relevant.

b) Low layer compatibility, high layer compatibility,
called party subaddress and calling party subad-
dress. If the SETUP message contains one or more
of these information elements, the information ele-
ment(s) shall be conveyed unchanged to the other

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

¢) Calling party number. If the SETUP message con-
tains ‘a calling party number information element,
conveyance of the information therein to the other
network depends on the capablllty of the signalling

indicator  value  "presentation
restricted”, presentation of the number to the other
ngtwork is outside the scope of this International
Standard, but will depend on such factors as the
other network's commitment to honour the restric-
tign.

10.82 {onnection of the information channel

The Outgoing Gateway PINX may optionally connect the
informatipn channel in: the forward direction, in the back-
ward dirgction or in both directions as soon as the channel
to the other network has been agreed.

‘ NOTH — Itis recommended that the information channel is
geted in both directions at this stage, particularly for ser-

signalling information.

10.8.3 Tfransmission of interworking.indications

The Outgoing Gateway PINX shall transmit Progress indi-
cator infgrmation elements as.specified below. A Progress
indicator| information elemend shall be transmitted in a
PROGRISS message, an'ALERTING message or a CON-
NECT message as soon‘as the information becomes avail-
able, subject to & SETUP ACKNOWLEDGE or CALL
PROCEBDING ‘message having already been sent. A
PROGRESS message shall be used unless an ALERTING
or CONNECT message is to be sent at the tume All appro-
priate interwe - s-sha Hed-b 8
Outgoing Gateway PINX

10.8.3.1
ISDN

interworking indications received from a public

If the call has entered a public ISDN and a Progress indica-
tor information element containing one of the: following
CCITT progress descriptions has been received from the
public ISDN, that information-element shall be passed on:

— 1 “call is not end-to-end ISDN, further call progress
information may be available in-band”
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— 2 “destination address is non-{SDN”
— 4“call has returned to the ISDN”

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

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

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

10.8.4 Transmission 6f ALERTING message

The Outgoing Gateway PINX shall transmit an ALERTING
message when.if\receives an indication from the other net-
work that the-called user is being alerted. Some other net-
works may-bé-unable to indicate alerting.

For services which require an in-band tone or announce-
ment{o be supplied to the calling user during the peripd of
aletting, the Outgoing Gateway PINX is responsible for
connecting the appropriate tone or announcement t{the
information channe! in the backwards direction, unless an
appropriate tone or announcement is being provided by the
other network. If a tone or announcement is being provided
either by the Outgoing Gateway PINX or by the other|net-
work, the Outgoing Gateway PINX shall include a Progress
indicator information element with CCITT progress dejcrip-
tion 8 “in-band information or appropriate pattern now gvail-
able” in the ALERTING message.

10.8.5 Transmission of CONNECT message

When the Outgoing Gateway PINX receives an answer sig-
nal from the other network, it shall connect the information
channel in both directions, if it has not already done so,and
send a CONNECT message.

If the other network is not always able to supply an indlica-
tion of call acceptance, the Outgoing Gateway PINX shall
connect the mformatlon channel in both d|rect|ons and

has elapsed followmg the sendmg of call mformatlon to the
other network. The time interval chosen should take
account of the shortest likely time to indicate the call accep-
tance. If, subsequent to sending a CONNECT message, an
indication of call acceptance is received from the other net-
work, the Outgoing Gateway PINX shall not send a second
CONNECT message.

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

If the other network is a public ISDN and supplies a Con-
nected subaddress information element, the Outgoing
Gateway PINX shall pass the information element on
unchanged in the CONNECT message. The Outgoing
Gateway PINX may also include a Connected subaddress

ISO/IEC 11572 : 1994 (E)

10.8.7 Receipt ef an indication of call clearing

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

11 Procedures for layer management

11.1  Restart procedures

The restart procedure may be used:to return a single chan-

H 4
=L \Jvll

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

10.8.6 Call clearing initiated by the Outgoing Gateway
Pl

Theg Outgoing Gateway PINX may initiate clearing on the
intep-PINX link employing PSS1 signalling if it is not able to
progeed with call establishment, if a failure condition occurs
aftef the call has been established, or if a clear request is
recgived. from the other network. Clearing is initiated by
infofming Protocol Control and supplying a Cause.

Alternatively, for services for which an in-band tone“or
annpuncement is appropriate, the Outgoing Gateway, PINX
may connect an in-band tone or announcement’ to the
incgming information channel and transmit.a PROGRESS
megsage containing a Progress indicator information ele-
ment with CCITT progress description 8 “in-band informa-
tion| or appropriate pattern now.. available” and an
appfopriate Cause. A PROGRESS message containing a
Progress indicator information ) element with CCITT
progress description number)8 ‘“in-band information or
applopriate pattern now ‘available” may also be sent in
cases where the other hetwork indicates that it is providing
an ip-band tone or.announcement in preparation for clear-

ing.

In ajl of the .above cases:

— [lfcran"indication of clearing has not been received
from Protocol Control by the time the tone or

suffncuent tlme the Outgomg Gateway PINX shaII
instruct Protocol Control to initiate clearing.

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

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

nel, or all channels associated with the signalling channel,
to the idle condition and calls associated withythese chan-
nels to the Null state. The procedure may.beinvgked when
the adjacent PINX does not respondto Call coptrol mes-
sages, a failure has occurred or a maintenance action has
taken place or for some other (unspecified) reasoh (e.g. fol-
lowing a SCM failure; or following the second|expiry of
timer T308 due to the absénce. of response to fa clearing
message).

11.1.1 Sending RESTART

A RESTART message may be sent by either side in order
to return a channel! or all channels associated with the sig-
nalling chianhel to the idle state. The Restart indigator infor-
mation element shall be present in the RESTART| message
to indicate whether an indicated channel or all channels are
to be restarted. If the Restart indicator is coded as “indi-
cated channel”, then the Channel identification irfformation
element shall be present to indicate which channgl is to be
returned to the idle condition. If the Restart indicptor infor-
mation element is coded “all channels”, then thg Channel
identification information element shall not be included.

Upon transmitting the RESTART message the sending
entity shall enter the Restart Request state, start timer
T316, and wait for a RESTART ACKNOWLEDGE mes-
sage. No further RESTART messages shall be s¢nt until a
RESTART ACKNOWLEDGE message is receivefl or timer
T316 expires.

Receipt of a RESTART ACKNOWLEDGE message shall
stop timer T316, free the channels and Call refefence val-
ves (associated with the channels identifieq by the
RESTART message) for reuse, and cause. the |receiving
entity to enter the Null state.

If a RESTART ACKNOWLEDGE message is nof received
prior to expiry of timer T316 one or more sybsequent
RESTART messages may be sent untll a RESTART

§ he limit of the
number of times RESTART may be sent is implementation
dependent.

Meanwhile, no calls shall be placed or accepted on the
channels identified in the RESTART message by the origi-
nator of the message. When the limit for the number of
restarts is reached, the originator shall make no further
restart attempts. An indication shall be provided to the
appropriate maintenance entity. The channels identified
shall be considered to be in an out-of-service condition until
maintenance action has been taken.
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The RESTART and RESTART ACKNOWLEDGE mes-
sages shall contain the Global call reference value with
which the Restart Request state is associated.

11.1.2 Receipt of RESTART

Upon receiving a RESTART message the recipient shall
enter the Restart state associated with the Global call refer-
ence. It shall then initiate the appropriate internal actions to
return the specified channels to the idie condition and call
reference(s) to the Null state. Upon completion of internal
clearing a RESTART ACKNOWLEDGE message shall be
transmitted to the originator, and the transmitting entity

© ISONEC

11.1.3 Restart collision

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

shall enfer the Null state.

Even if gll Call references are in the Null state and all chan-
nels arg in the idle condition, the receiving entity shall
transmit| a RESTART ACKNOWLEDGE message to the
originatdr on receiving a RESTART message.

“‘indicated channel” and the Channel identification informa-
tion elenment is not included, the procedures of 9.2.6.1 shall

apply.

if the ?start indicator information element is coded as

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:
— MThe timer is mandatory
— OThe timer is optional

— M(I)The timer is mandatoty if the associated pyoce-
dures are implemented.
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Table 4 — Protocol timer definitions (Sheet 1 of 2)
" Normally Action To Be . .
N-lt.xir':::;r -\r,::':; Call State Ca;::rtFor terminated Taken When Incst':::ng Ou;ig(zng ‘
(note 1, note 2) | Timer Expires
T301 note 3 Call ALERTING received On CONNECT Clear Call as - o
Delivered received specified in
clause 10.1.5
T302 Minimum Overlap Sending of SETUP | On the sending of Clear call if M
14s, 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 Minimum4 | Call Initiated | On Sending SETUP | On receipt of CALL Retransmit M
s, " PROCEEDING, SETUP and :
Maximum CONNECT, restart T303
6s ALERTING, SETUP | or clear the call
ACK. or RELEASE as specified'in
COMPLETE clause 40.11
Second { Minimum4 | Call Initiated | Onretransmissionof | On receipt of CALL Clear Call as 0
T303 s, SETUP PROCEEDING, specified in
Maximum | . CONNECT, clause 10.1.1
6s ALERTING, SETUP
ACK. or RELEASE
COMPLETE
T304 Minimum Overlap Receipt of SETUP Receiving CALL _Clear the call M
20s Sending ACK. PROCEEDING, using procedures
Retransmission of ALERTING or specified in
INFORMATION CONNECT clause 10.1.3
restarts T304
T305 Minimum4 | Disconnect On Sending Receipt of Send RELEASE, M M
s, Request DISCONNECT RELEASE or start T308
Maximum DISCONNECT
30s
T308 Minimum4 Release On Sending On Receiving Retransmit M M
s, Request RELEASE RELEASE or RELEASE, restart
Maximum RELEASE COM. T308
6s
Second | Minimum4 Release ) * [ On retransmission of On receiving Release Call M M
T308 s, Reduest RELEASE RELEASE or Reference; place
Maximum RELEASE info-channel in
6s COMPLETE maintenance
condition.
(optionally initiate
RESTART
procedures)
T309 90s Any State | SCM disconnection. On SCM re- Clear connection, M M
note 4 Calls in Stable establishment release call
states are not lost reference and
info channel
T30 note 5 Outgoing On receipt of CALL On Receipt of Clear the call as M
Call PROCEEDING ALERTING, specified in (Optional
Proceeding CONNECT, clause 10.1.4.3 fora
PROGRESS (#1, #2 Transit
or #8), PINX)
'DISCONNECT or
RELEASE
T313 Minimum4 | - Connect On sending On receipt of Clear call as o
s, Request CONNECT CONNECT specified in 10.1.6
Maximum ACKNOWLEDGE
6s
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Table 4 — Protocol timer definitions (Sheet 2 of 2)
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Timer Timer IS Cause For Nor!'nally I;c:(ion Tc;\Be incoming | Outgoing
Number Value Call State Start terminated aken W en side side
(note 1, note 2) | Timer Expires
T316 120s Restart On sending of On Receipt of Retransmit M M
request RESTART RESTART RESTART, restart
ACKNOWLEDGE T316
Final T316 120 s Restart On Final On Receipt of ‘Notify M M
note 6 reguest retransmission of RESTART maintenance:
. RESTART. ACKNOWLEDGE ‘Channelfinter-
PINX link out of
. . ) service’
T322 Minimum4 | Any call state' { STATUS ENQUIRY STATUS, STATUS M (D) M)
s, except null. ~ sent DISCONNECT, ENQUIRY may
Maximum RELEASE or be transmitted
6s RELEASE several times -
COMPLETE implementation
received dependant.
NOTHES
1. All protocol: Timers, except Taie, if running, should be terminated on entering the null state.
2: Timers T301, T302, T303, T304, T310 and T313 are all stopped (if running) on receipt or transmission of any clearing mes-

sgge.

(S -

sgge.
6: Tl

e number of times T316 is restarted is an implementation option.

: The optional timer T301 is implementation dependent and is not specified as part of thisInternational Standard ‘
: Agiditional (implementation specific) values for this timer may be supported.
: Timers T301, T302, T303, T304, T310 and T313 are all stopped (if running) on receipt or transmission of any clearing mes-
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13 Functional definition of messages

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

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

Each_definition includes:

ISO/IEC 11572 : 1994 (E)

Table 5: STATUS message content
Message Type: STATUS '
Direction: both

a)} A brief 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 for all message types).

¢] Indications for each information element in the table,‘

specifying: v

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

¢ whether inclusion is mandatory (“M”) or optional
(0"

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

d] Further explanatory notes, as necessary.

Other messages -and information elements may\ be
required for the support of supplementary services and
addjtional network features; these will be defined in other
starjdards.

Unlgss otherwise qualified by an individual note, informa-
tion[elements marked as optional in the definition of a mes-
sage should be included whenever)the sender is able to
provide the information (i.e. the.information is available at
the gending side of a link), if it has not been sent before.

13.1 Messages forgeneral procedures

13.1.1  STATUS

Information Element Ref. ‘Type |Length
Protocol discriminator 14.2 M ©
M
Call reference 14.3 (note 1) 3 |
Message type ‘ 14.4 M 1
Cause 14 5 M . 4-32
Call state 14.5 oMU 3
NOTES

1: This message may be sent withthe global call rgfer-
ence.

13.1.2 STATUS ENQUIRY

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

Table 6: STATUS ENUIRY message content
Message. Type: STATUS ENQUIRY
Direction: both

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

13.2 Messages for Circuit Mode Call Control
13.2.1 ALERTING

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

Table 7: ALERTING message content
Message Type: ALERTING
Direction: incoming to outgoing

, Information Element | Ref. | Type [|Length

Thig message is'sent by either side in response to a STA- Call reference 14.3 M 3
TUS§ ENQL!IRY message or at any time during a call to Message type YV Y] ]
repgrt certain error conditions.

Channel identification - 145 (notoe 1) 4-*

Progress ihdicator ' 145 (o] 4

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

13.22 CALL PROCEEDING

This message is sent by the ihcoming‘ side to indicate that
the requested call establishment has been initiated and no
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more call establishment information will be accepted.

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

© ISONEC

13.2.5 DISCONNECT

This message is sent by either side as an invitation to ter-
minate the connection.

Table 11: DISCONNECT message content

Information Element Ref. Type | Length Message Type: DISCONNECT
Protocol discriminator 14.2 M 1 Direction: both «
Call reference 14.3 M 3 Information Element Ref. Type |Length
Message type 14.4 M 1 Protocol discriminator 14.2 M 1
Channel [dentification 145 (nog nl Tall reterence 2.3 W 3
Message type 14.4 M 1
NOTEP Cause T 145 M 4-52
1: Mgndatory if CALL PROCEEDING is the first response
13.2,6 INFORMATION

to A SETUP message.

13.2.3 CONNECT

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

Table 9: CONNECT message content
Message Type: CONNECT

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

Table 12: INFORMATION message content
Message Type:INFORMATION
Direction: outgoing to incoming

Directiop: incoming to outgoing Information Element | Ref. Length

Information Element Ref. | Type |Length| [Brotocoidiscriminator 142 M i
Protocol discriminator 14.2 M 1 Call.réference 143 M B
Call refenlence 14.3 M 3 Message type © 144 M 1
Messagq type 144 M Sending complete 145 (n o% 1) 1
Channelldentification 145 | o) | 4 5

Called party number 14.5 (note 1) 4-*
Progresq indicator 145 (o] 4
Connect?d number 14.5 or b 4 NOTES
Connect*d subaddress 145 o 423 1: Either “sending complete” or “called party number” or
Low-layef compatibility 14.5 o 4-16 both should normally be present.
NOTEB 13.2.,7 PROGRESS

1: Mgndatory if CONNECT is thefirst response to a

This megsage is sent' by the outgoing side to acknowledge
the receipt of a:CONNECT message.

This message is sent by the incoming side. to indicate the
progress of a call in the event of interworking or by gither
side in the connection with the provision of optional in-pand
information/patterns.

Table 13: PROGRESS message content
Message Type: PROGRESS

message content

Message Type: CONNECT ACKNOWLEDGE
Direction: outgoing to incoming

Information Element Ref. Type |Length
Protocol discriminator 142 . M 1
Call reference 143 M 3
Message type 144 ‘ M 1
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Direction: both

Information Element Ref. Type |Length
Protocol discriminator 142 M 1
Call reference 14.3 M 3
Message type 14.4 M 1
Cause 145 (m% 1| 4%
Progress indicator 14.5 M 4
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NOTES

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

13.28 RELEASE

ISO/IEC 11572 : 1994 (E)

side to initiate call establishment.

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

Information Element Ref. Type |Length
This message is used to indicate that the equipment send- Protocol discriminator 14.0 M 1
!ng the message has disconnected the channel (if any) and Call reforonce 143 v 3
intends to release the channel and the call reference, and
that the receiving equipment should release the channel | Message type 14.4 M 1,
ang-prepare—to—release—the—callreference—after—sending—Sending-complete +45 =} 1
RELEASE COMPLETE. Bearer capability 14.5 M 4-11
Channel identification ‘ 14.5 M 4=
Table 14: RELEASE message content Progress indicator 145 o) 2
Mrssage Type: RELEASE Calling party number 14:5 o 4
Djrection: both Calling party subaddress 14.5 0 _4-23
Information Element Ref. | Type |Length Called party number 14.5 M 4-
Protocol discriminator 14.2 M Called party subaddress 14.5 o) 4-23
CT“ reference 14.3 M 3 Low layer compatibility. , 14.5 0 4-16
MFssage type 14.4 M High layer compatibility - 145 (0] 4-5
Cuse 145 (no% 1| 432 13.2.11 _SETUP ACKNOWLEDGE
NOTES This.méssage is sent by the incoming side to indicate that

1: Mandatory in the first call clearing message.

13{2.9 RELEASE COMPLETE

ind the message has released the channel (if any) and call
reference, the channel is available for re-usej and the
regeiving equipment shall release the call reference.

Tr{ message is used to indicate that the equipment send-

Table 15: RELEASE COMPLETE message content
Mrssage Type: RELEASE COMPRETE
r

call\establishment has been initiated, but additjonal infor-
mation may be required.

Table 17: SETUP ACKNOWLEDGE meésage content
Message Type: SETUP ACKNOWLEDGE '
Direction: incoming to outgoing

Information Element Ref. Type| |Length
Protocol discriminator 14.2 M 1
 Call reference 14.3 M 3
Message type 14.4 M 1
Channel identification 14.5 M 4-*

Direction: both

information Element-_-}' Ref. Type |Length
Pmpotocol discriminator 14.2 M
Call reference 14.3 M 3
Message type 144 M

(¢]

Cause 145 (note 1) 4-32

NOTES

13.3 Messages for layer management
13.3.1 RESTART

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

Table 18: RESTART messége conteTt
Message Type: RESTART

1: Mandatory in the first call clearing message.

13.2.10 SETUP

This message is sent by the outgoing side to the incoming

Direction: both

Information Element Ref. Type |Length
Protocol discriminator 14.2 M 1
Call reference 14.3 (no':g 1) 3
Message type . 144 M. 1.
Channel identification 145 | O (note 2) 4-*
Restart indicator 145 M 3
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NOTES

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

2: Included when the Restart indicator information ele-
ment indicates that a particular channel is to be
restarted.

13.3.2 RESTART ACKNOWLEDGE

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

© ISO/NIEC

8 7 6 5 4 3 2 1

Protocol discriminator octet 1
Length of call reference
0 0 0 0 value octet 2
Call reference value

/ octet 3
0 Message type efc.
Other information elements as required

Figure 4 — General message organisation example

A particular message may contain more information than a

Table 19: RESTART ACKNOWLEDGE message content
Messagp Type: RESTART ACKNOWLEDGE
Directiofn: both:

Information: Element Ref. Type |Length
Protocol discriminator 14.2 M 1
"Call refeulence 143 (no';g 1) 3
T‘Message* type 14.4 M 1
Channel ’dentification 14._5 (no% 2) 4-*
Restart indicator 145 M 3
NOTEB
1: This message is sent with the global call reference.

2: Inqluded when the Restart indicator information ele-
ment indicates that a particular channel ihas been
regtarted. )

14 'General message format and coding of
informption elements v

The figu es and.text in this section describe message con-
tents. Within each octet, the bit designated\“bit 1" is trans-

mitted figst, followed by bit 2, 3, 4 etc! Similarly, the octet
shown at the top of each figure is sent first.

Whenevér a message is sent, according to the procedures
of clauses 9, 10 and 11, it shall be coded as specified in
this clauge.

The codipg rules-follow CCITT Recommendation Q.931.

Every message consists of:

. All
equipment shall be able to ignore any extra information that
is present in a message, but is not required forthe proper
operation of that equipment.

Unless specified otherwise, a particular, information| ele-
ment shall be present only once in a,given message. |

The term “default” implies that-the/value defined sh4ll be
used in the absence of any\assignment or negotiation of
alternative values.

When a field, such as the call reference value, extends.

over more than one'octet, the order of bit values progres-

sively decreases.as the octet number increases. The Jeast

significant bit pfthe field is represented by the lowest hum-
bered bit of\the highest numbered octet of the field.

14.2 - Protocol discriminator

messages of this specification from any protocol nits
which also use services of the SCM, but are coded acg¢ord-
ing to other standards. The protocol discriminator is the first
part of every message.

The’ purpose of the protocol discriminator is io distin}uish

The protocol discriminator is coded according to table 3.

8 7 6 5 4 3. 2 1

| Protacol discriminator

| octpt.1

Figure 5 — Protocol discriminator

Table 20: Protocol discriminator

Bits
87 6 5 43 21
00 0 1 0 0 0 CCITTQ31(1451)usernbt-

[a)

a) Protocol discriminator,
b) Call Reference,
: cv)‘ ‘Message type,
d) other information elements, as required.

information elements a), b) and ¢) are common to all mes-

sages and shall always be present, while elements d) are

specific to each message type.

34

work call control message
(note 1)

All other values are reserved

NOTES

.1 For the'purposes of this International Standard, this
protocol discriminator should be understood to mean
“*PISN inter-exchange signalling messages".
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14.3 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 sig-
nificance across PISNs.

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

ISO/IEC 11572 : 1994 (E)

uses of the same call reference value.

lobal call referen

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

8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
] . 0 0 0 0 0 0 1 0 1
v v v value (in octets) [ OCteTT octet
on 0 0 0 0 0 0 ) octet 2
Ei;‘é Call reference value octet 2 0 0 0 0 0 0 0 ) I octet 3
Call reference value (cont.) octet 3 Figure 7 — Global call reference

Figure 6 — Call Reference

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

CR-Flag: 0 message is sent from the side that originated
the CR (i.e. from the outgoing side)

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

Lenpth of call reference value (octet 1)

The| call reference value as defined for PSS1 shall always
be two octets long; other length values are reserved. The
recgipt of a call reference value of one octet may not cause
a pyotocol error. The actions taken by the receiver are
based on the numerical value of the call reference and are

assigned at the beginning of a call and remains fixed for
the Jifetime of a calll After a call ends, the associated call
refefence value ‘may be reassigned to a later call. Two
identical call reference values on the same signalling chan-
nel Jayer twe logical link connection may be used when
each valuelpertains to a call originated at opposite ends of
the fink:

Dumm Il referen

The Dummy call reference consists of a single ocjet with all
zeros as defined in CCITT Q.931. Its use is bgyond the
scope of this International Standard.

14.4 Message type

The purpose of the message type is to identify thp 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

Lo |

Message type octet 1

Figure 8 — Message Type

Table 21: Message types

[=T, ]
E-9
w
-

0 Escape to national or private
message type (note 1

Call Establishment méssages:
ALERTING
CALL PROCEEDING
CONNECT

Call reference flag

The call reference Flag can take the values ZERO or ONE .
The call reference flag is used to identify which end of the
layer two logical link originated-a call reference. The outgo-
ing side always sets the call reference flag to ZERO. The
incoming side always sets the call reference flag to ONE.

Hence the call reference flag identifies the side which allo-
cated the call reference value for-this call and the only pur-
pose of the call reference flag is to resolve simultaneous

-+ O © ©

CONNECTACKNOWLEDGE
PROGRESS

SETUP

SETUP ACKNOWLEDGE

O O O ¢ O O ©o
4 a2 o0 4+ - o o
O O e e e o O
J T S Y

- O O

Call clearing messages
DISCONNECT
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Table 21: Message types (Continued)

©ISO/IEC

ification contains spare bits, these bits are indicated as

being set to “ZERO". In order to aliow compatibility with
future implementations,message should not be rejected
simply because a spare bit is set to “ONE”.

The second octet of a variable length information  element
indicates the total length of the contents of that information
element (i.e. the length starting with octet 3). Itis the binary
coding of the number of octets of the contents, with bit 1 as
the least significant bit (2°).

An optional variable length information element may be
present, but empty. For example, a SETUP message may

Bits
87 65 43 2 1
1 1 0 1 RELEASE
1 1.0 1 0 RELEASE COMPLETE
0 0 1 1 0 RESTART
0 1 1 1 0 RESTART ACKNOWLEDGE
01 1 Miscellaneous messages
1 1 0 1 1 INFORMATION
1 1 1 0 1 STATUS
1 0 1 0 1 STATUS ENQUIRY
All gther values are reserved

e handling of national/private messages is outside
scope of this standard (see annex D).

14.5 Other information elements for Basic Call
contro] (codeset 0)

14.5.1 |Coding rules

The coding of other information elements follows the cod-
ing rulep described below. These rules are formulated to
allow egch equipment which processes a message to find
informatjon elements important to it, and yet remain igno-
rant of information elements not relevant to that equipment.

Two categories of information elements are defined:

a) s|ngle octet information elements (see figures 9 and
10);
b) vhariable length information elements (see.figure 11).

Table 22 summarizes the coding of the information element
identifiet bits for those information elements of codeset 0
which ate used in PSS1.

The descriptions of the information elements below are
ordered|alphabetically. However,there is a particular order
of appearance for each infarmation element in a message
within epch codeset. The code values of the information
identifier for\dhe variable length formats are
in ascending numerical order, according to the
actual opder of appearance of each information element in
a message. This-allows the receiving equipment to detect
the pregence or absence of a particular information ele-
ment wi i nti sage. The

contain a calling party number information element, the
content of which is of zero length. This should)be|inter-
preted by the receiver as equivalent to that information ele-
ment being absent. Similarly, an absent “information
element should be interpreted by the recéivef as equiyalent
to that information element being empty.

The following rules apply for the-coding of the contents of
variable length information elements (octets 3 etc.):

a) The first digit in the-octet number identifies ond octet
or a group of octets-(i.e. the octets are numbefed in
a way that reflects the structuring of an information
element intogroups of one or more octets).

b) Each octef.group is a self contained entity. Thelinter-
nal sfructure of an octet group may be defirjed in
alternative ways. :

c) ‘Anoctet group is formed by using some extension
mechanism. The preferred extension mechanism is
to extend an octet (N) to the next octet(s) (Na, Nb,
etc.) by using bit 8 in each octet as an extension bit.
The bit value “ZERO” indicates that the octet cpntin-
ues through the next octet. The bit value “ONE| indi-
cates that this octet is the last octet of the grqup. If
one octet (e.g. Nb) is present, the preceding ¢ctets
(N and Na) must also be present.

In the format descriptions of the following para
graphs, bit 8 is marked “0/1 ext” if another octet fol-
lows. Bit 8 is marked “1” or “1 ext” if this is the last

octet in the extension domain (octet group).

Additional octets may be defined later (“1 ext”
changed to “0/1 ext”) and equipments shall be pre-
pared to receive such additional octets, although the
equipment need not be able to interpret or act ipon
the content of these octets.

d) In addition to the extension mechanism degfined
above, an octet (N) may be extended through the
next octet(s) (N.1, N.2 etc.) by indications in bits 7-1
of octet N.

receiving entity is entitled to disregard any information ele-
ments (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 ele-
ments have been defined. Type 1 elements provide the
information element identification in bit positions 7, 6, 5.
The value “010” in these bit positions is reserved for type 2
single octet elements.

Where the description of information elements in this spec-

e) The mechanisms in ¢) and d) may be combined.
f) Optional octets are marked with asterisks (*).

8 7 6 5 4 3 2 1

Contents of information
element

1 Information
element identifier

Figure 9 — Single octet information element format
(type 1)

octet 1
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8 7 6

5 4 3 2

0 1

0 X X X

Information element identifi

octet 1

Figure 10 — Single octet information element format

ISO/IEC 11572 : 1994 (E)

14.5.2  Extension of codesets

There is a certain number of possible information element
identifier values using the formatting rules described in
14.5.1; 128 from the variable length information element
format and at least 8 from the single octet information ele-

(type 2) ment format.
One value in the single octet format is specified for the shift
8 7 6 5 4 3 2 1 operations described below. One other value in both the
5 Information slemant ideniifior octet 1 single octet and vangble Ien_gth format is resgn_'ved. This
- leaves at least 133 information element identifier values
Length of contents of information element (octets) | octet 2 available for assignment
. i octet 3 ‘ ~
Contents of information element efc. It is possible to expand this structure to eight'codesets of at
Figure 11 — Variable length information element for- least 133 mformatnon elgment identifien valyes each. Oqe
mat common value in the single octet format is employed in
each codeset to facilitate shifting \from one ¢odeset to
another. The contents of this shift information elgment iden-
Table 22: Information element identifier coding tifies the codeset to be used for the next information ele-
(codeset 0) ment or elements. The codeset in use at any given time is
Coding Mox re.ferred.tc? as the ‘factive Codeset’. By conventign, codeset
: Ref. |Length 0 is the initially active.codeset.
8(7 65 4321 (octets)
11 " Single octet Two codeset shifting procedures are possible: Locking shift
: information elements: and non-locking shift.
000 - -~ ref'ewed Transition from one active codeset to another (i.e. by
1 - - - - shift 1453 | 1 means of the locking shift procedure) may only e made to’
1 0 0 00 1 Sendingcomplete 14.5.18 1 a codeset with a higher numerical value than the codeset
being left.
0 Varible length i An information element belonging to one cofleset may
information elements: . e . .
- appear in between information elements bejonging to
0000 10 0 Bearercapability 14.55 | {1 “another codeset (being the active codeset) by using the
000100 0 Cause 14511 32 non-locking shift procedure.
0010100 Cal State' o 1446 8 An equipment shall have the capability to recoghize a shift
00110 00 Channelidentification 114.5.12 | note 1 information element and to treat the subsequent informa-
001111 0 Progress indicator 14517 4 tion element(s) as belonging to the specified shift. Informa-
10041100 Connected number 14.5.13| note 1 tion elemgnts f.rom no_n-supported shifts shall betreated as
c g unrecognized if received in a message. The efror proce-
1001101 Slﬁ;‘:fgrtgss 14514 23 dures for unrecognized information elements apply.
110110 0 Calingparty number | 14.5.9 | note 1 Codeset 4 is used for ISO defined information| elements.
Galling party Codeset 5 is beyond the scope of this International Stan-
1101101 FGIIPE 145.10| 23 dard,
111 0 0 0_,0."Called party number 14.5.7 | note 1 .
Called pa Codeset 6 and/or codeset 7 may be used for|conveying
111 0<0)0 1 subadd‘:e;*g’ 1458 23 non-standardized information between adjacent PINXs
1199 0 0 1 Restartindicator 14518 3 (e.g. for manufacturer or network specific purpoges).
High layer 14.5.3 Locking shift procedure
11 1 101 3 &L 145.15| 5 9 P
111110 0 Lowlayer 12516 16 The locking shift procedure employs an information ele-
compatibility - ment to indicate the new. active codeset. The specified

All other values are reserved (note 2)

NOTES

1: Network dependent .
2: The reserved values with bits 5-8 coded “0000” are for
future information elements for which comprehension
by the receiver is required.

codeset remains active until another locking shift informa-
tion element is encountered which specifies the use of
another codeset. For example, codeset 0 is active at the
start of message content analysis. If a locking shift to
another codeset is encountered,the next information ele-
ments will be interpreted according to the information ele-
ment identifiers assigned in the new codeset, until another
shift information element is encountered.
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This procedure shall only be used to shift to a higher order
codeset than the one being left.

The locking shift is valid only within the message that con-
tains 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 shown in figure
12 and table 23.

© ISO/NEC

on a non-locking shift information element. if this combina-
tion is received it shall be interpreted as though-a Iocklng
shift information element only had been received.

The single octet non-locking shift information element for-
mat.and coding is shown in figure 12 and table 23.

8 7 6 5 4 3 2 1

Temporary
-.codeset
identification

octet 1

Bifs 7.6 ara fha shift dantfiar

8 7 6 5 4 3 2 1

0 New codeset
identification

1 o 0o 1 octet 1

Bits 7-5 fire the shift identifier
Bit 4 = “4ZERO"” indicates locking shift
Figure 12 — Locking shift element

Taf:le 23: Locking/non-locking shift element

Codesetlidentificat
"Bits
3 2 1
0 q¢goO Codeset 0:  CCITT Q.931 information ele-
ments (initially active codeset)
1 ¢ 0 Codeset 4:  Information elements defined
by ISO
110 Codeset 6:  Information elements specific
to the local network (pubilic or
private)
1t 11 Codeset7:  User-specific information ele-
ments
All ofher values are reserved (note 1)

‘NOTES

1: The handling of national/private information elements
is putside the scope of this standard (see annex D).

14.5.4 Non-locking shift procedure

The nontlocking shift procedure provides a temporary shift
tothe specified lower or higher codeset. It uses a single
octet iinformation_“element to indicate the codeset to be
used:to interpret-the next single information element. After
the intefpretation of that information element, the active
codeset lis_again used for interpreting any following infor-

Bit 4 = “ONE” indicates non-locking shift
_Figure 13 — Non-locking shift element

14.5.5 Bearer capability

The purpose of the bearer capability.information element is
to indicate a requested DIS 11574 bearer capability {o be
provided by the network.

The bearer capability information element is coded as
shown in figure 14 and'table 24.

NOTE — This encoding represents a subset of Q.931.

8 7 6 5 4 3 2 1

Bearer capability

0 0 0 0 0 1 0 0 | octptt

Information element identifier
Length of bearer capability contents octpt 2

1 Codin: : -
oxt sta%%a?d ’Informatlon transfer capability [ octet3
e1xt Tﬁggfeer Information transfer rate On‘(:)t tf
- 0N 0 1 . . octet 5*
ext | Layer ID (1) User information layer1 protocol note 2

Figure 14 — Bearer capability information element
NOTES

1. As only detfault values are used for all fields of Q.931
octets 4a and 4b, these octets shall not be used. The
following values shall be assumed:

circuit mode: 8kHz integrity
anﬂguta;tm point-to-point
Establishment: demand
Symmetry: bidirectional symmetric

mation elements. For example, codeset O is active at the
beginning of message content analysis. If a non-locking
shift to another codeset is encountered, only the next infor-
mation element is interpreted according to the information
element identifiers assigned in that codeset. After that
codeset 0 will again be used to interpret the following infor-
mation elements. A non-locking shift information element
indicating the current codeset shall not be regarded as an
error.

A locking shift information element shall not follow directly

38

2: The contents of optional octets 5a, 5b, 5¢, 5d, 6 and 7
have no impact at the PSS1 protocol reference point,
and are therefore not specified in this International
Standard. One or more of these octets may be
included, in accordance with CCITT Q.931.

Receipt of any of these octets regardless of content
shall not cause a protocol error.
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Table 24: Bearer capability

ISO/IEC 11572 : 1994 (E)

Coding standard (octet 3) Call state
Bits 0 0 0 1 0 1 0 0 octet 1
7 6 Information element identifier
00 CCITT standardized coding Length of call state contents) octet 2
All other values are reserved Coding Call state vaiue/ octet 3
Standard global call reference state value |
I ion tranch i Figure 15 — Call state information element
Bits
543 21 Table 25: Call state
00000 Speech Codin rd (ot
01000 unrestricted digital information Bits
010 0 1 Restricted digital information (applica- 7 6
ble only in interworking situations) _ .
. 00 CCITT standardized coding
10000 3.1 kHz audio
All other values are reserved
All other values are reserved
Il val t
rdn 4
| Bits
Bits
Circuit Mode Protocol
7 6 6 5 4,3 2 1 Value Control State
00 circuit mode 000 0 OO 0 Null
Ali other values are reserved 0.0 0 0 0 1 1 Call initiated
0 00O0T1O 2 Overlap sending (note 1)
LJ_serngmlign_I@yﬂu_mo_ch(g_cjﬁijj(notetnote 2, 0 00 011 3 Outgoing call prodeeding
nofe 3) 000100 4 Calldelivered
Bits 000110 6 Callpresent
54321 _ 000111 7 Callreceived
00010 CCITT Recommendation G.711p-law 001000 8  Connect request
00011 : 001001 9  Incoming call procegding
All other values are beyond the scope of this)international 001010 10 Actv
Standard ©
001011 11 Disconnect Request
NOTES 001100 12 Disconnectindication
1: If the transfer mode is “cireuit node”, and if the infor- 01 00 1 1 19 Release request
mation transfer capability-is “unrestricted digital infor- 01100 1 25 Overap receiving (note 1)
mation” or “restricteddigital information”, octet 5 may
be omitted. Thereceipt of octet 5 shall not cause a
protocol erropforinvalid information element contents. Global call reference value(octet 3)
2: If the Transfermode is “circuit mode” and the informa- Bits
tion transfer.capability is 3.1kHz audio, octet 5 shall
indicate:either 00010 “G.711 p-law” or 00011 “G.711 6 5§43 21 State
Adlaw”. _ ) 000000 REST 0 - null
3;.If the Transfer mode is “circuit mode” and the informa-
tion transfer capability is speech, octet 5 shall indicate 111101 REST 1 - restart request
either 00010 “G.711 p-law” or 00011 “G.711 A-law”. 111110 REST 2 -restart
NOTES

14.5.6 Call state

The purpose of the call state information element is to indi-
cate the current state of a call or a global call reference
state. The call state information element is coded as shown
in figure 15 and table 25.

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

14.5.7 Called party number

The purpose of the called party number information ele-
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ment is to identify the called party of a call. The called party
number information element is coded as shown in figure 16
and table 26.

The maximum length of the called party number informa-
tion element is network dependent and therefore outside
the scope of this standard.

8 7 6 5 4 3 2 1

© ISO/IEC

Table 26: Called party number (Continued)

hen ing Plani
Unknown (note 2)
Bits
7 65
0 00 Unknown

All other values are reserved

Number digits (octet 4)

Callled party number
0 1 1 1 0 0 0 0 octet 1
I tion el t identifi

Length of called party number contents octet 2
1 Type of number N%’L‘gﬁg@gﬁgfn octet 3
0 - octet 4

spare Number digits(note 1) repeated
Figure 16 — Called party number

NOTHS

1: ThHe number digits appear in multiple octets 4 in the same
orger in which they would be entered, i.e. the number digit
which would be entered first is located in the first octet 4.

Table 26: Called party number
Num Bian ideniilication. (ooiet 3

F
PRy
]

0 0 0 Unknown (note 1)

ISDN/Telephony numbering plan (CCITT Rec.
E.164/E.163)

1 (]) 0 1 Private numbering plan (ISO/NEC 11571)
All other values are reserved

International Number (note 4)

5
0 Unknown (note 3)
1
0

National'Number (note 4)
0 Subscriber Number (note 4)
All other values-are reserved

ME.IWMMWI. Jan (note 2)

Bits
7 65
000 Unknown
00 1 Level 2 Regionall Number
010 Leve! 1 Regionall Number
011 PISN specific number
1 00 Level 0 Regionall Number

All other values are reserved

40

This Tield is coded with CCTT | Hecommem_qn ation 1.50 charagters,
according to the formats specified in the appropriate numbeying/

dialing plan.

NOTES

1: The numbering plan identification “unknown” is used
when the user or the network has no knowledge of thg
numbering plan identification(In this case the numbe
digits field is organized according to the network dial-
ing plan; prefix or escape\digits might be present.

2: Only the numbering,combinations shown in this table
may be used.

3: The type of number “unknown” is used when the use
or the network has no knowledge of the type of num-
ber, e.g. intémational number, national number, etc. |
this case the number digits field is organized accordin$
to the network dialing plan; prefix or escape digits
might be present.

4;_For the definition of international, national and sub-
scriber 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.

Refer to CCITT Recommendation Q.931 for coding|rules
for this information element.

The maximum length of the called party subaddress (infor-
mation element is 23 octets.

NOTE - — The encoding of this information element |is not
specified in this standard for it is defined as transparent|to the
PSS1 protocol.

14.5.9 Calling party number

N ele-
ment is to identify the origin of a call.

The calling party number information element is coded as
shown in figure 17 and table 25.

The maximum length of the calling party number informa-
tion element is network dependent and therefore outside
the scope of this standard.
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PSS1 protocol.
14.5.11 Cause

The purpose of the cause information element is to.
describe the reason for generating certain messages, to
provide diagnostic 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

Calling party number
0 1 1 0 1 1 0 0 | octet 1
Information element identifier

Length of calling party number contents (cr)gteet %

o Numbering plan octet 3
ext | Type of number identification (note 1)
1 Presentation| © 0 0 Screening | octet 3a*
ext indicator Spare indicator | (note 1)
;. octet4'*
srgre Number digits (repeated)

Figure 17 — Calling party number information element
NOTES

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

Table 27: Calling party number

ion indi note 1

ts

Presentation allowed
Presentation restricted
Number not available due to interworking

@ 2 o o~
- o 4 0o @

Reserved

note 2

User provided, not screened

User provided, verified and passed
Reserved

Network provided

- =4 o © =~
- o =« O ®

32octets:

8 7 6 5 4 3 2 1

Cause

0 0 0 O 1 0 0 0| | octet 1

Information element identifier

Length of cause-contents octet2 -

1 Coding 0 : octet 3
ext | standard |spare Location (note 1)
1
oxt Cause value octet 4

Diagnostics (if any) octet 5"

Figure 18 — Cause information element
NOTES

1: The optional octet 3a of CCITT Q.931 has beerp omit-
ted here since only the default value “Recommenda-
tion Q.931" is used in PSS1. As stated in clausg
14.5.1, an implementation shall be prepared to
receive an extension octet 3a, which will not respiltina
protocol error for invalid contents.

Table 28: Cause information element

NOTES

1: If octet 3a iscomitted “00-Presentation atlowed” is
assumed.

2: If octet3a)is omitted “00-User provided, not screened”
is assumed.

14{5:10 * Calling party subaddress

Coding standard (octet 3)
Bits
7 6
00 CCITT standardized coding as describpd below

All other values are reserved

The purpose of the calling party subaddress.information
element is to identify a subaddress associated with the ori-
gin of a call.

Refer to CCITT Recommendation Q.931 for coding rules
for this information element.

The maximum length of the calling party subaddress infor-
mation element is 23 octets.

NOTE — The encoding of this information element is not
specified in this standard for it is defined as transparent to the

Location (octet 3)

Bits
4 3 2 1
0000  User
—6—6— Private-networcserving-the-loeal user
0010 Public network serving the local user
00 11 Transit network
0100 Public network serving the remote user
01 01 Private network serving the remote user
o1 11 International network
1010 Network beyond interworking point

All other values are reserved
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Table 28: Cause information element (Continued)

© ISONEC

Table 29: Cause information element

Qﬁu.ﬁmmﬁ_(mtﬂlil Cause value Cause Cause Dlagnos-
The following rules apply to the coding of cause values: Class | Value | MO tics
a) Allvalues in the range 0 through 127 shall be 765 | 4321
accepted as valid cause values. .
) ; _ - 000 | 0001 1. Unallocated (unassigned) note 1
b) Table 29 lists cause values which are explicitly men- number
’ tioned elsewhere in this standard. These cause values ‘ A
000 | OoOM1 3. - | No route to destination :
are coded according to Recommendation Q.931: The fou I note 1
value is divided into two fields, a class (bits 5 through 000 | 0110 Channel unacceptable
7) and a value within the class (bits 1 through 4). 001 | 0000 | 16. -|Normal call clearing note 1
! neral nature of the event: ' '
T Gl 000y normalevent 001 | 0001 | 17, |User busy
Class (001):  normal event 001 - | 0010 18. | No user responding -=--
Class (010):  resource unavailable No answer from user
Class (011):  service or option not available 001 | 0011 19. (user asl‘z rtre d) us
Class (100):  service or option not imple-
mented suus?i ”
Class (101):  invalid message (e.g. parameter 001 | o101 | 21. |call rejected e g'?:%sti e
out of range) note J,
Class (110): protocol efror (e.g. unknown note P
message) New
Class (111):  interworking 001 | 0110 | 22. |Numberchanhged destination
. | Refer ta.Q.931 for further details. note 3
¢) | Thelistoficause values in table 29 is not exclusive, in 001 [ 1011 27. | Destination out of order
the sense:that the sending entity may choose values 001 | 1100 | 28. Ainvalid number form
from:@:931 other than those listed in table 29, except ’ id nu at
where PSS1 procedures specify the use of particular 001 | 1110 |35, |Response to STATUS —
cause-values, in which case those values should be ENQUIRY
used. 001 | 1434 | 31. |Normal, unspecified
; 010 | 0010 | 3a. No circuit/channel avaif-
j i able
Diagnostit information is not available for every cause; see tables 010 | 1001 | 41. |Temporary failure -
29 and 3q on the following pages. The inclusion of diagnostics is Requested circuit/chan-
optional 010 | 1100 44, . w——n
p . nel not available
If the diagnostic information cannot be interpreted this shail not Bearer capability not
lead to a protocol error. '
011 | 1001 57. authorized note #
‘ o1 | 1010 58. Bearer c:f\pablhty not pres- note #
ently available
8 A 6 5 4 3 2 1 i i
| o1t | 1114 | ea, | Service or option not
octet’5 available, unspecified
o Attribute number (note 1 o
ext note2) | 100 | 0001 | 5. :ﬁ;ﬁ;gﬁf;b"“y not note f#
octet 5a .
(e)gt Rejected attribute (note 1, 101 | 0001 81. Invalid call reference ——-
note 2) value
octet 5b*
e:(t Available attribute (note 1, 101 | 1000 88. | Incompatible destination
note 2)
Figure|19 — Cause information element - Diagnostic 110 | oooo | o6 Mandatory information
field for causes 57, 58, and 65 " | element is missing
NOTE$ 40 | aont | o7 | Message type non-exis-
_ tent or not implemented |
1: When diagnostic information is provided, octets 5 and Mes ot compatibl
5a shall be present, octet 5b is optional. . hsage n mpatible
110 | 0010 08. wit ca_ll state or mqssage Message
2: Octets 5 through 5b may be repeated to report multiple rr:)enr;f)gstent or not imple- type
rejected attributes. e
Information element non- | Info elem
110 | 0011 | 99. |existent or not imple- D)
mented note 7'
id i ; : . info elem
110 | 0100 | 100. Invalid information ele ID(s)
: ment contents note 6
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Table 29: Cause information element (Continued)

ISO/IEC 11572 : 1994 (E)

Table 30: Coding of diagnostics field for

[Cause vaiue | gaue s Diagnos- . causes 57, 58 and 65
Class | Value | No- ) tics Aftribute number (octet 5)
i Bits
110 | o101 101. M_essage not compatible Message )
with call state type 7 6 5 4 3 2 1 No. Atribute
; . i Timer 0 1 0 1 1 Information transfer capabil-
110 | 0110 | 102. | Recovery on timer expiry | number ity
note 8
- 110 | 1111 | 111. | Protocol error, unspecified 01100 1 0 2 informationtransier mode
01100 1 1 3 Information transfer rate
- NOTES 01101 0 0 4 Structure (note 1)

1: The following coding is used: 0 1.10 1 0 1 5 Configuration (noI 1)
Bits: 1 01101 1 0 6 Establishmeft(note!)
Bit7-3: 00000 ‘

Bit2-1: persistence of condition as follows: 01101 1 1 7 Symmetry(note1
00 - unknown 011100 0 8

01 - permanent

10 - transient :

D: User supplied diagnostics field is encoded according

to the user specification, subject to the maximum

length of the cause information element. The coding of

the user supplied diagnostics should be made in such

a way that it does not conflict with the coding

described in note 1.

B: “New destination” is formatted as called party informa-

tion element, including the information element identi-

fier.

h: The format of the diagnostic field for cause number

57, 58, and 65 is as shown in figure 19 and in table 30.

B: Incompatible information element identifier

B: a) Locking and non-locking shift procedures are

applied. o

b) In principle, information element identifiers are
ordered in the same order as the information ele
ments in the received message.

7: When only a locking shift information element is

‘included and no variable length information etement

identifier follows, it means that the codeset.inthe lock-

ing shift itself is not implemented.

B: 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 bit8-being ZERO (spare).

(dest--> orig) (nofe 1)

0 1. 11 0 0 1 9 NLayeridentification (Layer1,
2,3)

Information transtr rate

Rejected attribute (octet 5a) / Available atiribute (octet5b)
Attribute No ‘
1 Information transfer capability
Bits 7-6: 00
Bits 5- 1: according to table 24, octet 3
2 {Infofmation 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, tablg 4-6/
Q.931, octet 4a (note)
Bits 4 - 1: 0000
5 Configuration
Bits 7-5: ' 000 ,
Bits 4 - 3: according to Rec. Q.931, tabl¢ 4-6/
Q.931, octet 4a (note)
Bits2-1: 00
6 Establishment
Bits 7 - 3: . 00000
Bits 2- 1: according to Rec. Q.931, table 4-6/
Q.931, octet 4a (note)
7 Symmetry
Bits 7 - 6: according to Rec. Q.931, table 4-6/
Q.931, octet 4b (note)
Bits 5- 1: 00000
8 Information transfer rate (dest --> orig)
° Bits7-6: 00
Bits 5 - 1: according to Rec. Q.931, tablg 4-6/
‘ Q.931, octst 4b (note)
9 | ayer identification

Bits 7 - 1: according to table 24, octet 5 (Layer 1)
or Rec. Q.931, table 4-6

NOTES

1: Attributes 4-8 each have only one value specified in
this standard, and therefore these attributes should
not normally be the subject of the diagnostic field.
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14.5.12 Channel identification

The purpose of the channel identification information ele-
ment 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.

© ISONEC

Table 31: Channel identification
information element (Continued)

Infi i ion n

Bits
2 1
0 1 as indicated in the following octets
All other values are reserved

Coding standard (octet 3.2)
The default maximum length of the channel identification Bits
information-elementis-network-dependent 76
8 L 6 5 4 3 2 1 00 CCITT standard
Channel identification All other values are reserved
0 q 0 1 1 0 0 0 octet 1
Information element identifier
Length of channel! identification contents octet 2 Bit
Signall-
1 o [PeM| Info octet 3 0 channel is indicated-by'the number in the following
ext|{ §| 1 [spare chan- | Channel | 50 4) :
Pare | Excl. | o1%nq. | selection octet
1 channel ma|
1 | Coding | Num S
oxt | sfandard ber/ Channel type octet 3.2
Map
, Channel type (octet'3.2)
o octet ;
ext Channel number/Map 33 Bits
(note 2) 4352 1
Figure 20 — Channel identification @0 1 1 B channel units (64 kbit/s)

information element
NOTEB

1: Since the interface is never explicitly identified at the Q
reference point, octet 3.1 of CCITT Recommendation
Q.p31 is always omitted.

2: The use of channel number is mandatory, whereas,
the use of channel map is optional.

Table 31: Channel identification
information element

Preferred/Exclusive (octet 3) note 1
Bit
0 indicated channel is preferred
1 exclusive; only the indicated channel is acceptable

All other values are reserved

Channel number/Map (octet 3.3) note 4

Binary number assigned to the channel. Channels are numbered
from 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 chahnel
shall be encoded by means of a "1" in the appropriate bit pogition

in the slot map (note 6).

NOTES

1: Preferred/exclusive has significance only for informa-
tion channel selection.

2: Signalling channel indication has significance in signal-
ling channel use. No other information affects signal-
ling channel use.

3: The information channel selection does not apply to
the signalling channel

4: Either “channel number” or channel map is used exiu4
sively, depending on the “Number/Map” information in
octet 3.2 bit 5

0 the channel identified is not the signalling channel
1 reserved

5: This octet may be extended if the channel number
exceeds 127, (figure 21).

6: Length of the channel map is decided by combination
of channel unit size on which the channel map is
mapped (e.g. B-channel) and map element.
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specified in this standard for it is defined as transparent to the
PSS1 protocol.

et 14.5.15 High layer compatibility (Layers 4-7)
(note 1)
octet The purpose of the High layer compatibility information ele-
otc. | 17 | 33.x2 ment is to provide a means which, in association with the
(note 1) Bearer capability and Low layer compatibility information
octet elements, may be used by the remote user for compatibility
16 i5 14 13 12 H 10 9 3.3.x-1 checking.
(note 1) .
‘ octet Refer to CCITT Q.931 for the coding of the high layer com-
8 7 6 5 4 3 2 1], 3.%)5 . patibility information element.
{rote—1}

Figure 21 — Channel map field
NOTES

1: The limit of x is outside the scope of this standard.

14)5.13 Connected number

The purpose of the connected number information element
is tp indicate which number is connected to a call. The con-
ne¢ted number may be different from the Called party num-
bet because of changes (e.g. call redirection, transfer)
during the lifetime of the call.

The connected number information element is coded as
shown in figure 22 and table 27 (see 14.5.9, Calling party
number)

B 7 6 5 4 3 2 1

Connected number
D 1 0 0 1 1 0 0 octet 1
Information element identifier
Length of connected number contents octet 3
1 Numbering plan
e|xt Type of number identification octet 3
Presentation| © 0 0 Screening *
J:d indicator Spare indicator | Octet3a
D e octet 4 *
sphre Number digits (repeated)

Higure 22 — Connected number information element

14)5.14 Conhected subaddress

The pufpase of the connected subaddress information ele-

The maximum length of the high layer compatibility infor-
mation element is 5 octets.

The receipt of values not defined in Q.931 shall ot cause a
protocol error, provided the méaximum length os not
exceeded.

NOTE — The encoding.of this information elgment is not
specified in this standardfor it is defined as transgranrent to the
PSS1 protocol.

14.5.16 Low layer'compatibility (layers 1 - 3)

The purpose of the Low layer compatibility information ele-
ment is_to provide a means which, in conjuctign with the
Bearercapability and High layer compatibility information
elements, may be used by the addressed gntity (e.g.
remote user) for compatibility checking.

Refer to CCITT Q.931 for the'coding of the low Jayer com-
patibility information element.

The maximum length of the low layer compatibility informa-
tion element is 16 octets.

The receipt of values not defined in Q.931 shall rfot cause a
protocol error, provided the maximum length os not
exceeded.

NOTE — The encoding of this information elgment is not
specified in this standard for it is defined as transﬂ:rent to the
PSSt protocol.

14.5.17 Progress indicator

The purpose of the progress indicator informatign element
is to describe an event which has occured during the life of
acall.

The progress indicator information element is|coded as
shown in figure 23 and table 32.

ment.isto identify the subaddress of the connected party of
a cLﬂ—‘Fhe-corrrrecred-subaddrewmy-be-dﬂferenrh-orrrthe. i

called party subaddress because of changes (e.g. call redi-
rection, transfer) during the lifetime of the call.

The connected subaddress information element is coded in
the same way as the called party subaddress IE, apart from
the IE identifier (octet 1).

The maximum length of the connected subaddress infor-
mation element is 23 octets.

NOTE -- The encoding of this information element is not

The maximum length of the progress indicator information
element is 4 octets.
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8 7 6 5 4 3 2 1
Progress indicator
0 0 0 1 1 1 1 0 octet 1
Information element identifier
Length. of progress indicator contents octet 2
1 Coding 0 ‘ ;
ext | standard |spare Location octet 3
e:d Progress description octet 4

Figure 23 — Progress indicator information element

© ISO/IEC

2: Progress description 2 indicates that the destination
user equipment is non-ISDN equipment.

3: Progress description 3 indicates that origination user
equipment is non-ISDN equipment.

4: Progress description 4 indicates that a call which has
left the ISDN has returned at the same point it had left
due to redirection within the non-{SDN.

14.5.18 Restart indicator

The purpose of the restart indicator is to identify the entity

to be restarted or which has been restarted.

"able 32: Progress information element

Bits
7 6
00 CCITT standardized coding as described below

All other values are reserved

Location foctet 3)
Bits

4 3| 2 1
0 000 User
0 0|0 * Private network serving the local user
0 010 Public network serving the local user
0 01 T Transit network
0 1100 Public network serving the remote user
o 11 0 1 Private network serving the remote user
o 11 1 International network
1 0010 Network beyond interworking point,

All other values are reserved

Progress description (octet 4)
Bit

No.

€all is not end-to-end ISDN,
further call progress informa-
tion may be available in-band
(note 1)

Destination address is non-
ISDN (note 2)

* Qrigination address is non-

The restart indicator -information element is codeJi as

shown in figure 24 and table 25.

8 7 6 5 4 3 2 1

Figure 24 — Restart indicator information elem

Table'33: Restart indicator information elemeni

Restart indicator
0 1 1 1 1 0 0 1 octbt 1
Information element identifier
Length of restart indicator contents octet 2
1
oxt 0 0 0 0 Class octpt 3

t

Coding standard (octet 3) note 1
Bits ‘
3 21 Meaning
0 0O indicated channel (note 2)
111 All channels (note 3)

All other values are reserved

NOTES

1: Since the interface is never explicitly identified at the Q|
reference point, the codepoint 110 “single interface” in
the class field of CCITT Recommendation Q.931 is not
used.

2: The channel identification information element shall be
included, indicating which channel is to be restarted or|
which has been restarted. -

3: All channels means the signalling channel on which
the restart indicator is carried and all user information
channels associated with that signalling channel.

14.5.19 Sending complete

ISDN (note 3) The purpose of the sending complete information elenent
0 000 1 0 0 4 Calhasretumnedtothe |SDN is to optionally indicate complétion of the called party num-
(note 4) ber.

00 010 0 O 8 Inbandinformation orappro-

priate pattern now available
All other values are reserved

NOTES

46

1: Progress description 1 indicates that interworking with
a non-ISDN has occurred within the network or net-
works which the call has traversed.

The sending complete is a single octet information element

coded as shown in figure 25.
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8 7 6 5 4 3 2 1
Sending complete

110 1 0o 0o o0 0 1 |[octetl
Information element identifier

Figure 25 — Sending complete information element

ISO/IEC 11572 : 1994 (E)
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Annex A
(normative) o
Protocol Implementation Conformanc
Statement (PICS) for ISO/IEC 11572

A.1 Introduction

The supplier of a protocol implementation which is claimed
to conform to International Standard 1SO/IEC11572 shall
complete the following Protocol Impiementation Conform

The following terms are used in the: "Status" column of ythe
tables in Clause 4:

mmandatory (the capability is required for conformance to
the protocol).

Statement (PICS) proforma. A completed PICS proforma is
thg PICS for the implementation in question.

The PICS is a statement of which capabilities and options
of [the protocol have been implemented. The PICS can
haye a number of uses, including use:

17— by the protocol implementor, as a check list to
reduce the risk of failure to conform to the standard
through oversight;

1 by the supplier and acquirer (or potential acquirer) of
the implementation, as a detailed indication of the
capabilities of the implementation, stated relative to
the common basis for understanding provided by
the standards PICS proforma;

1 by the user (or potential user) of the implementation,
as a basis for initially checking the possibility of
interworking with another implementation (note that,
while interworking can never be guaranteed, failure
to interwork can often be predicted from incompati-
ble PICS),

1 by a protocol fester, as the basis for selecting appro-
priate test against which to assess the claimfor con-
formance of the implementation.

A2 Instructions for completing-the PICS
prpforma

A2.1 General structure of the PICS proforma

The PICS Proforma, when~completed by. the supplier,
beg¢omes the Protocoldmplementation Conformance state-
ment (PICS) for thedmplementation.

Each item is identified by an item reference in the first col-
umn; the second column contains the question to be
angwered;.the third column contains the references to the
maferial, that specifies the item in the main body of the
staphdard. The remaining columns record the status of the

formance to the protocol, but if itis|imple-
mented, it must conform to.the pro
specifications).

optional, but support of\at least ong of the
group of options labelled by the same
numeral <n> is required.

X prohibited.

o optional (the capability is not requiSTad(for con-
ocol

0.<n>

c.<cid> conditional (with reference to a preficate, if
the option is chosen then the subjugate con-
dition.is mandatory).

<item>: simple-predicate condition (dependent on the

support marked for <item>) .
A.2.2 <Additional information

ltems of Additional Information allow a supplier|to provide:
further information intended to assist the interpretation of-
the PICS. It is not intended or expected that a large quan-
tity will be supplied, and a PICS can be considered com-
plete without any such information. Examples nfight be an’
outline of the ways in which a (single) implementation can
be set up to operate in a variety of configurationg and envi-
ronments.

References to items of Additional Information ‘may ‘be.
entered next to any answer in the questionnairg, and may
be included in items of Exception information.

A.2.3 Exception information

It may occasionally happen that a supplier vﬂl wish to
answer an item with mandatory or prohibited status (after
conditions have been applied) in a way that copflicts with
the indicated requirement. No pre-printed answer will be
found in the Support column for this; instead, the|supplier is
required to write into the support column an x.<i>{ reference
to an item of Exception Information, and to pfovide the
appropriate rationale in the Exception item.itself.

item - whether support is mandatory, optional or conditional
- and provide space for the answers.

A supplier may also provide - or be required to provide -
further information, categorized as either Additional Infor-
mation or Exception Information. When present, each kind
of further information is to be provided in a further sub-
clause of items labelled a.<i> or x.<i> respectively for
cross-referencing purposes, where "i* is any unambiguous
identification for the item (e.g., simply a numeral); there are
no other restrictions on its format and presentation.

An implementation for which an Exception item is required
in this way does not conform to ISO/IEC 11572.

NOTE — A possible reason for the situation described
above is that a defect in ISOAEC 11572 has been reported, a
correction for which is expected to change the requirement not
met by the implementation.
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A.3 Identification

A.3.1 Implementation Identification

© ISO/IEC

Supplier {note 1)

Contact point for queries about the PICS (note 1)

Implementation Name(s) and Version(s) (note 1, note 2)

Other inf rmatiéna necessary for full identification - e.g., name(s)
and versipn(s) for machines and/or operating systems; System
name(s) C

NOTES

1: Onjy the first three items are required for all implementations; other information may be compléted as appropriate in meetmg

the requirement for full identification.

2: The terms Name and Version should be interpreted appropriately to correspond with,a suppliers termlnology (e.g. Type.

Sefies, Model).

A.3.2 Protocol Summary, ISO/IEC 11572

Protocol yersion - First Edition-,
Addenda Implemented

(it applicgble)

Amendments implemented

Have any”e‘xception items been required ? No[ ] Yes[ 1

(The answer Yes means that the lmplementatlon does not conform to
ISO/IEC 11572)

Date of Statement
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A.4.1 Bearers Supported

ISO/IEC 11572 : 1994 (E)

ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT

Z1 Support of the 64kbit/s Urestricted Bearer 14.5.5 o.1 Yes[] No[]

Support of the 64kbit/s Bearer with Speech Transfer
4] Capability 14.5.5 o1 Yes[] No[]
Support of the 64kbit/s Bearer with 3.1kHz/Audio
Z3 Transfer Capability 1455 o1 Yes[] Nof]
AA4.2 General procedures
A.412.1 Use of the services of the Signalling Connection Mechanism
ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
A1 Use of the services of the Signalling Connection Mechanism 9.1 m Yas[ ]
A.42.2 Handling of Protocol Error Conditions
ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPII’ORT
\G Treatment of protocol discriminator error 9.2.1 m qu[ ]
\7 Treatment of message too short 9.2.2 m Ye|s[ ]

A8 Treatment of call reference error 9.2.3 m Y%s[ ]

A9 Treatment of message type or message sequence errors 9.24 m Y(-is[ ]
A10 Treatment of information element errors 9.25%9.2.7 m Ye|s[ ]
Al Signalling Carriage Mechanism reset 928 m YeIs[ ]
A12 Signalling Carriage Mechanism failure 9.2.9 m Yes[ ]

A.42.3 Status and Status Enquiry protocol procedures
ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPRORT
A13 Receipt of a STATUS ENQUIRY message 9.3.1 m Yes[ ]
Al4 Sending of a STATUS ENQUIRY-message 9.3.1 o Yes[ ]| No[]
A5 Receipt of a solicited STATUS message 9.3.2 c.1 Yes[ ]| No[]
A6 Receipt of an Unsolicited STATUS message 9.3.2 m Yes[ ]

c.1 | If A11 then mandatory

else optional
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A.4.3 Circuit Switched Call Control

ITEM QUESTION/FEATURE REFERENCE STATUS N/A- SUPPORT
Is the implementation capable of functioning as an « .
B1 Originating PINX ? 10.5 ’ 0.2 Yes[] No[] .
Is the implementation capable of functioning as an Incoming
B2 Goteway PINX 7 10.7 02 Yes(] Nof]
B3 Is the implementation ca%?'t\all)(z gf functioning as a Transit 10.4 02 Yes[] No[]
B4 Is the implementation capal;)DIIeNo)z f';mctioning as a Terminating 10.6 0.2 Yes[] No[]
B5 Is the implementation (gapable of ft{\r}c’t,ioning as an Outgoing 10.8 0.2 Yes[] Nof]
B6 Support procedures for call request 10.1.1 c.2 [1 “ Yesl[\]
Does the implementation include a Sending Complete , :
B7 1| information element in every generated SETUP message ? 10.1.1 ¢.3 y oNes{] Nof ]
B8 _ Information channel selection 10.1.2 .. m [1 Yes[ ]
B9 Overlap Receiving procedures 10.1.3 c.4(note 1) {] . Yes[ ] (note|1)
B10 Overlap Sending procedures 10.1.3 2 [] Yes[ ]
B11 Call Proceeding - Enbloc Sending (Receipt and Origination) 10.1.4/10.1.4.1 m , [1 Yes[ ]
B12 Receipt of Call Proceeding - Overlap Sending 10.1.4/10.1.4.2 B10:m [1 Yes[ ]
B13 Sending of Call Proceeding - Overlap Receiving 10.1.4/10.1.4.2 B9:m [1 Yes[ ]
B14 Support of ALERTIng origination 10.1.5 c4 {1 Yes( ]
B15 Support of ALERTIng termination 10.1.5 c.2 [] Yes[ ]
B16 Support of call connection procedures 10.16 m (note 2) [ Yes|[ ] (note|2)
Sending of call progress information during call
B17 9 o tablishment 1017 c2 [ Yes[ ]
B18 |{ Receipt of call progress information during call establishment 10.1.7 m Yes[']
B19 Support of call clearing procedures 10.2 ‘ m i " Yes[ ]
B20 Support of call collision procedures 10.3 m Yes| ]
NOTHS

2: If by mutual agreement between adjacent PINXs.T313 is not implemented, then the sending of Connect Acknowledge mes-

1: If gnbloc signalling only is used between two adjacent PINXs, overlap receiving procedures need not be tested.
sie is optional.

c.2 |f 1 OR B2 OR B3 then mandatory'else N/A
- ¢.3 If81 OR B2 OR B3 then optional’else N/A
c.4 if B3 OR B4 OR B5 then mandatory else N/A

c.5 If (B1 OR B2 OR B3) AND NOT B7 then mandatory else N/A
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A.4.4 Call Control at a Transit PINX

ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
C1 Call origination/termination procedures 10'41/(1)%;491 to B3:m [] Yes[ ]
c2 Call abort procedures 10.4.10.2 B3:0 o:Yes[ ] No[ ]
Cc3 Call clearing procedures 10.4.10.1 B3:m [] Yes| ]

Handling of Category 1, 2 and 3 information elements at a ’ .
cé Transit PINX 10.4.11 B3:m [l Yes[ ]

A.4.5 Call Control at a Originating PINX

ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
D1 Call origination procedures 10‘51/(1)05'55'1 o | Bi:m k [1 Yes| ]
D2 Cali clearing procedures 10.5.6 B1:m ki Yes| ]

A.4.6 Call Control at a Terminating PINX

IMEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
=1 Call termination procedures 10'61/2)0(5621 to B4:m [1 Yés[ ]
E2 Cali clearing procedures 10.6.5 B4:m [] Yés| ]

A.4.7 Call Control at an Incoming Gateway PINX

IMEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
F1 ’ Establishment of calls from another network 10'71/ 2)97'761 to B2:m (1 Yes| |
F2 Cali clearing procedures 10.7.7 B2:m [] Yes[ ]
A.4.8 Call Control at an Outgoing Gateway PINX
IMEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
Gi1 Establishment of calls to anothernetwork 10'81/ (1)%85'1 to B&:m [1 m:Yes| ]
(52 Call clearing procedures 10.8.6 B5:m 1 1. m:Yes] ]
A.4.9 Procedures for Layer-Management
ITEM . QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
HA1 Initiation o6f-Restart procedures - All channels 10.5 ' o Yes[|] No[]
H2 Initiation-of) Restart procedures - Single channels 10.7 o Yes[| No[]
H3 Receipt of RESTART - All channels 104 m Yes[ ]
H4 : Receipt of RESTART - Single channels . 10.6 m Yes[ ]
H5 Restart procedures - Restart collision 10.8 . (u;)%R m:)es| }
A.4.10 Timers
ITEM QUESTION/FEATURE : REFERENCE STATUS N/A SUPPORT
o implementation of T301 | 12 c6 | YaleskiNel]
12 Implementation of T302 12 c.7 [1 m:Yes[ |
13 Implementation of T303 12 c.8 [1 " m:Yes[]
4 Implementation of T304 12 B10:m O[] m:Yes| ]
15 ) Implementation of T305 12/10.2.3 m _ Yesi ]
16 ) Implementation of T308 12/1023 m Yes[ ]
17 Implementation of T309 12 m Yes[] Value [ ]

53


https://standardsiso.com/api/?name=5d06d24387abf5d3d9e780dfef3b38b0

ISO/IEC 11572 : 1994 (E)

© ISO/EC

ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
m:Yes| -]
18 Implementation of T310 12 c.9 [] o:Yes[ ] No[ }
Value [
i9 Implementation of T313 12 ¢.10 {1 o:Yes[ ] No[ ]
110 Implementation of T316 12/11.1.1 c. [] m:Yes] ]
111 Implementation of T322 - 12/9.3.1 Aldm 1 m:Yes| ]

c.6 [f B1 OR B2 OR B3 then optional else N/A

c.7 1f B3 OR B4 OR B5 then mandatory else N/A

c.8 If Bi OR B2 OR B3 then mandatory else N/A

c.9 |f Bl OR B2 mandatory

els¢ If B3 optional

els

N/A

¢.10 If BB OR B4.OR:B5 then optional else, N/A

c.11 If Hit OR H2 then mandatory else N/A

A4.11

NOTE
will on

Messages and information elements for general procedures

— Although an implementation may be marked "Yes" for questions regarding sending optional information elements,|they
ly be sent, for example, if they are received from a terminal or a preceding RINX!

ITEM

QUESTION/FEATURE

REEERENCE

STATUS

N/A

SUPPORT

Ji

Receipt of the messages in accordance with the procedures
supported, and receipt of all the permitted information
elements in those messages

13

m

Yes[ ]

J2

Sending of messages, including for each message thosée
information elements marked as mandatory for that message,
in accordance with the procedures supported

13

Yes[ ]

J3

Sending of the Channel Identification information element
when mandatory in a SETUP ACKNOWLEDGE, CALL
PROCEEDING, ALERTING or CONNECT message when
that message is the first response to a SETUP message

13

Yes[ ]

J4

Sending of a Sending Complete information element in an
INFORMATION message when overlap sending is complete

13.2.6

Yes[] No[

J5

Ssmdi‘r?\lg of a Progress Indicator information element in an
ALERTING message (except when relaé/ing ata Transit PINX
in accordance with C4)

13.2.1

Yes[] Nof

Jé

S‘endin%_of a Progress Indicator information element in a
CONNECT message(except when relaying at a Transit PINX
inyaccordance with C4)

13.2.3

Yes[] Nof

J7

Sending of a Low layer compatibility information element in a
CONNECT message (except when relaying at a Transit PINX
in accordance with C4)

13.2.3

Yes[] No[

J8

Sending of a Connected Number information element in a
CONNECT message (except when relaying at a Transit PINX
in accordance with C4)

13.2.3

Yes[] Nof

J9

memmmmmmm‘ ; tma
CONNECT message (except when relaging at a Transit PINX

in accordance with C4)

13.2.3

Yes[] No[]}

J10

Sending of a Cause information element in a PROGRESS
message (except when relaying at a Transit PINX in
accordance with C4)

13.2.7

Yes[] No[]

Jn1

Sending of a Cause information element in a RELEASE or a
RELEASE COMPLETE message when it is not the first
clearing message

13.2.8, 13.2.9

Yes[] No[]

J12

* Sending of a Sending Complete information element in a

13.2.10

Yes[] No[]
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ITEM QUESTION/FEATURE REFERENCE STATUS N/A SUPPORT
Sending of a Progress Indicator information elementin a '
J13 SETUP message (except when relaying at a Transit PINX in 13.2.10 o Yes[] Nof]
accordance with C4)
Sending of a Calling Party Number information element in a
Ji4 SETUP message (except when relaying at a Transit PINX in 13.2.10 o Yes[] No[]
accordance with C4)
Sending of a Calling Party Subaddress information element in
J15 a SETUP message (except when relaying at a Transit PINX 13.2.11 (o] Yes[] No[]
in accordance with C4)
Sending of a Called Party Subaddress information element in
J16 a SETUP message (except when relaying at a Transit PINX 13.2.11 (] Yes[] No[]
in accordance with C4)
*__Sendmg of a Low Layer CompaﬁBilitr information element in
17 a SETUP message éxcept when relaying at a Transit PINX 13.2.10 o] Yes{|] Nof[]
in accordance with C4)
Sending of a High Layer Compatibility information element in
18 a SETUP message (except when relaying at a Transit PINX 13.2.10 o Yes[|] Nof]
in accordance with C4)
Sending of a Channel Identification information element in a .
/19 ’ RESTART message 13.3.1 H2:m (1 Yesl ]
Sending of a Channel identification information element in a
)20 RESTART ACKNOWLEDGE message 13.3.2 0 Yesif] No[]
21 Support of channel map 14.5.12 o Yesf|] Nof]
Type of number supported for ISDN Telephony Numbering
Uniﬁlgwn Yesll] No
j22 International number 14g7 ° }(::E ,':}g
National number Yes[] Noi
Network specific number
Type of number supported for Private Numbering Plan
Unknown Yes[|]] No
Level 2 regional number Yesf[] No|
23 Level 1 regional number 14.5.7 o Yes||]] No
PISN specific number Yes[|]] No
Level 0 regional number Yesf[] No|
Abbreviated number Yes||] No
Type of number supported for Unknown Numbering Plan
)24 Unknown 1457 o Yes[[] No[]
Message formats and codings for messdges and information
)25 elements supported 14 m Ypsl]
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Annex B
(informative)
Use of the cause information element

B.1 Definition of PSS1 cause values

Cause Number 1 = “Unallocated (unassigned) number”

This cause indicates that the destination requested by the

Cause Number 27 “Destination out of order”

This cause indicates that the destination indicated by the

calling user cannot be reached because, although the num-
bef is in a valid format, it is not currently assigned (allo-

‘N ination”

“Channel unacc

Cabise Number 6

This cause indicates that the channel most recently identi-
fied is not acceptable to the sending entity for use in this
call.

Calise Number 16 “Normal call clearing”

This cause indicates that one of the users involved in the
cal| has requested that the call be cleared.

Cause Number 17 “User busy”

Thig cause is used when the user equipment is compatible

C Number 19 “Noanswer from user (user alerted)”
This cause is used when a user has provided an alerting

ind|cation but’has not provided a connect indication within
a prescribed-péeriod of time.

Cal Number 21 “Call rejected”

nation is not functioning correctly, i.e. a signalling message
could not be delivered to the remote use.r (Eg., a Signalling
Carriage Mechanism failure at the remote user, User equip-
ment off-line, etc). S

Cause Number 28 ‘Invalid number format | (addre
incomplete)” R

This cause indicates \that the called user ¢annot be
reached because the.called party number is not a valid for-
mat or is not compléte.

user cannot be reached because the interface t}the desti-

-Cause Number-30 “Response to STATUS ENQUIRY”

This cause’is included in the STATUS messagel when the
reason for generating the STATUS message was the prior
receipt of a STATUS ENQUIRY message.

Cause Number 31 “Normal unspecified”

This cause is used to report a normal event only when no
other cause in the normal class applies.

Cause Number 34 “No circuit/channel avaijlable’

This cause indicates that there is no appropriate circuit /
channel presently available to handle the call.

Cause Number 41 “Temporary failure”

This cause indicates that the network is not functjoning cor-
rectly and that the condition is not likely to last a Ipng period
of time. (The user may wish to try another cgll attempt
almost immediately).

Cause Number 44 “Requested circuit/channel npt.
available” '

This cause is returned when the circuit or channell indicated
by the requesting entity cannot be provided by| the other

side of the interface/by the peer entity

This cause indicates that the called user does not wish to
accept this call, although his equipment is neither busy nor
incompatible.

Cause Number 22 “Number changed”

This cause is returned to a calling user when the called
party number indicated by the calling user is no longer
assigned. The new called party number may optionally be
included in the diagnostic field.(If a network does not sup-
port this capability, cause number 1 "Unallocated (unas-
signed) number” shall be used).

rer capability not authorized”

Cause Number 57 ‘B

This cause indicates that the user has requested a bearer
capability which is implemented by the equipment generat-
ing this cause but which the user is not authorized to use.

Cause Number 58 ‘Bearer capability not presently

This cause indicates that the user has requested a bearer
capability which is implemented by the equipment generat-
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ing this cause but which is not available at this instant.

Cause Number 63 “Service or option not__available;
unspecified”. _ co

This cause is used to report a service or option not avail-
able event only when no other cause in the service or
option not available class applies.

Cause Number 65 “Bearer bility not implem ‘

This cause indicates that the equipment sending this cause
does not support the bearer capability requested.

© ISONEC

tion element are coded in a way that has not been
implemented by the equipment sending this cause.

. Cause Number 101“Message not compatible with call
s!a!e”

This cause indicates that the equipment sending this cause
has received a message which is incompatible with the calll
state,or a STATUS message indicating an incompatible call
state.

m&mpﬂﬂzﬁeggm_ Vi n timer expiry”

B8 ‘In ibl inati

“Message type non-existent or . not
implemented”

This causle indicates that the equipment sending this-cause
has received a message with a message type it does not
recognizqg either because this is a message not-defined or
defined bt not implemented by the equipmént sending this
cause.

Cause Nimber 98 ‘M i with

This cause indicates that a procéa_h_b—l‘él_rure as been mnitiatefl by
the expiry of a timer in association with the PSS1 error‘han-
dling procedures. '

Cause Number 111 “Protocol error, unspecified”

This cause is used to report a protocol error avent pnly
when no other cause in the protocol error class applies}

B.2 Use of causes for busy conditions

The following cause values are used in PSS1 for busy (=
congestion) cases:

— cause number 34 “no circuit /channel availgble”
should.begenerated by the side (incoming or outgo-
ing)-that determines that no suitable inter-HINX
information channel is available to establish the fall;

-—.Cause number 44 “requested. circuit /channel| not
available” should be generated by the incoming pide
if it is unable to accept the particular inter-PENX
information channel proposed by the outgoing side.

In both cases the location field should be coded “HISN
serving the local user”. This coding may be changef to
“PISN serving the remote user’ when received {rom
another private network.

Note that cause number 17 “user busy” should not be gen-
erated when congestion is encountered at the Q-refergnce
point.

This cause indicates that the equipment sending this cause
has received a message which includes information ele-
ments not recognized because the information element
identifier is.not defined or it is defined but not implemented
by the equipment sending the cause. ,

This cause indicates that the equipment sending this cause
has received an information element which it has imple-
mented; however, one or more of the fields in the informa-
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Examples of message sequences

C.1 Enbloc sending

C.1.1 Successful call setup

is f

C.1.2 Unsuccessful call setup

TE A PINX A Transit PINX PINX B TEB
SETUP (crl)
SETUP (c2)
CALL PROCEEDING (er1) gl | SETUP (er3)
CALL PROCEEDING (cr2) SETUP (cr4)
CALL PROCEEDING (¢r3)
ALERTING (cr4)
ALERTING (c13) :
ALERTING (e12) CONNECT (cr4)
ALERTING ferl) CONNECT (cr3).
~ CONNECT (er2) CONNECT ACK (crd)
CONNECT (crl) CONNECT ACK (er3)
CONNECT ACK (er2)
CONNECT ACK {erl)

Annex C
(informative)

ISO/EC 11572 : 1994 (E)

Figure C.1 shows an example of the message sequences across the PISN when a call is initiated frém TE A to TE B (which

Call between TE-A' and TE-B Active

Figure C.1 —Enbloc setup, successful call

is Qusy) and the called party number in the original SETUP message is complete.

Figure C.2 shows an example of the messagé sequences across the PISN when a call is initiated from TE A to TE B (which

TE A PINX A Transit PINX PINX B TEB
N
SETUP\(crly Call Active (cr5) )
SETUP (cr2) [4
CALLPROCEEDING (¢r1) SETUP (cr3)
CALL PROCEEDING (c12) > SETUP (crd)
CALL PROCEEDING (cr3)
RELEASE COMP (cr4)
DISCONNECT (cr3) cause # 17
DISCONNECT (cr2) cause # 17
DISCONNECT (crl) cause # 17
cause # 17 RELEASE (cr3)
RELEASE (c12)
RELEASE (cr1) RELEASE COMP (cr3)
RELEASE COMP (cr2)
RELEASE COMP (crl)

Figure C.2 — Enbloc setup, unsuccesful call
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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
is free) and the called party number in the original SETUP message is empty.

TE A PINX A Transit PINX PINX B
(No. 12345) (node 12) node 13) node 14) (No. 14345)
SETUP (crl)
CPN empty
SETUP ACK (crl)

INFO (crl, CPN=1)

INFO (crl, CPN=4)

~.] sErvP@e,cPN=19)

INFO (crl, CPN=3) | ~o SETUP (cr3, CPN=14)
. SETUP ACK (c12) ]
INFO (crl, CPN=4) AN SETUP ACK (cr3)
v INFO (c12, CPN=3)
INFO (crl, CPN=5) % S. INFO (cr3, CPN=3)
+ %] INFO (2, CcPN=2)
CALL PROCEEDING (cr1) A ~o INFO (cr3, CPN=4)

v]|  INFO(er2, CPN=5)

S INEOQ (cr3, CPN=5)

CALL PROCEEDING (¢12) S SETUP (cr4)
CALL PROCEEDING(cr3)
ALERTING (cr4)
ALERTING {(cr3) P
ALERTING (cr2) Pid CONNECT (crd)
ALERTING (crl) P CONNECT (cr3) i
CONNECT (cr2) e CONNECT ACK (cr4)
CONNECT (crl) o’ CONNECT ACK (cr3)
CONNECT ACK (cr2)

CONNECT ACK (crl) |

Call between'TE-A and TE-B Active
| [ [ [ |

Figure C.3->=0Overlap setup, successful call

C.2.2 Unsuccessful call setup

Figure C.# shows an example of the message sequences across the PISN when a call is initiated from TE Ato TE B (which
is busy) dnd the called party number. in'the original SETUP message is empty.
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TE A PINX A Transit PINX PINX'B
(No. 12345) (node 12 (node 13 node 14) (No. 14345)
SETUP (crl)
CPN empty
L N\
SETUP ACK (cr1) < Call Active (cr5) >
N 7

INFO (crl, CPN=1)

INFO (crl, CPN=4)

So SETUP (¢cr2, CPN=14)

INFO (crl, CPN=3) ~o | SETUP(er3, CPN=14)
N SETUP ACK (cr2)
INFO (crl, CPN=4) % : SETUP ACK (c13)
IS INFO (cr2, CPN=3)
INFO (ct1, CPN=5) * Sl RO, CPN=3)
: « ] INFO (cr2, CPN=4) i
CALL PROCEEDING (cr1) | % ~e INFO (cr3, CPN=4)

A <INFO (cr2;, CPN=5)

e INFQ (cr3, CPN=5)

CALL PROCEEDING (cr2) o SETUP (crd)
CALL PROCEEDING (cr3) |
‘ RELEASE COMP (cr4)
DISCONNECT (cr3) Pas cause # 17

DISCONNECT (cr2) Pid cause # 17

DISCONNECT (crl) Pid cause # 17

cause # 17 RELEASE (c13) -

RELEASE (cr2) -

RELEASE (crl) RELEASE COMP (cr3)

RELEASE COMP (cr2)

LEASE COMP (crl)

Figure C.4 — Overlap setup, unsucessful call

C.3 Call clearing
C.3.1 Normal call clearing (from originator)

Figure C.5 shows an example of call cleafing 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),
cause # 16 e DISCONNECT {cr2)

cause # 16 LS DISCONNECT (cr3)

RELEASE (crl) ey ST T J__ DISCONNECT (er4)
RELEASE (c12) cause # 16
RELEASE COMP (crl) > RELEASE (cr3)
RELEASECOMP(Tr2Yy > REEEASE-(erdy

) RELEASE COMP (cr3)

RELEASE COMP (cr4)

>

Figure C.5 — Normal call clearing by originator

C.3.2 Call abort by a Transit PINX

Figure C.6 shows an example of a transit PINX aborting a call (for some reason) which is in the active state, without tones
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and announcements being provided. The use of cause number 41 “temporary failure" is shown only as an example, and is
not intended to preclude the use of other cause values in this. situation.

TE A PINX A Transit PINX PINX B " TEB

Call between TE-A and TE-B Active
]

Abort Call
¥\
uiSpurfnn\. T Iy PISCONNECT \u.y‘/
DISCONNECT (crl) L~ -1 cause # 41 cause # 41 o DISCONNECT (crd)
cause # 41 . cause # 41
RELEASE (cr2) » RELEASE (cr3)
RELEASE (crl) RELEASE (cr4)
—> LEASE COMP (c12) RELEASE COMP (cr3) ARE——
EELEASE COMP (crl) - RELEASE COMP (cr4)

‘Figure C.6 — Call abort by Transit PINX
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Annex D
(informative)
Manufacturer specific information

PSS1 permits the inclusion in messages of non-standard-  defined in clauses 9.2.4 and 9.2.7, which will apply in the
ised information which is specific to a particular design of event of an unrecognized message or information element
PINX, a particular network, etc. This information is known being received by a PINX.

as Manufacturer Specific Information.
NOTE — Ambiguity may arise when two implementations
tdentift i } ent identi-

P
standardised messages and information elements between fier for different purposes.
adjacent PINXs. No procedures are defined in this Interna-
tionfal Standard for the handling of these messages and
infarmation elements at PINXs except the error procedures
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Annex E
(informative)
SDL diagram for the procedures over a symmetrical
link between two peer PINX’s

E.1 Protocol Control SDL diagram

Figure E.2 in this Annex contains an SDL diagram which provides an example of the Protocol Control procedures as
described in clauses 10.1 to 10.3 of this International Standard. The procedures illustrated are not intended to be exhaus-
tive, and several potential situations that may occur have been omitted from the SDL (e.g. some error conditions and proce-
dures).

Figure E.1 provides the key to the symbols used in figure E.2. The primitive symbols contaih primitives which cdme from a
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 SDL 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 incoming messages or primitives from Call Control,
Global Call Control or the Signalling Carriage Mechanism

Option
symbol

n Protocol Centrol
state ‘n’
g Incoming Primitive

< Outgoing Primitive

Task-symbel

Incoming Message

Outgoing Message

J D

Decision
symbol

Figure E.1 — Key to symbols used in the Protocol Contro! SDL diagram
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Nult
- A
CC_Setup RELEASE SETUP
Request COMPLETE
Allocate 0 ) :
; y . Nult : Mandatory ves
Call Reference £ missing of invalid
content ?
NO
- Idle
No, 8-channel . : Call ves.
Available ? Reference flag e —
=17
YES NO
OO Refect i " Select idie Save °C ) nu
Indicati : . |Information - channel Call Reference
Idie
0 Null SETUP B-channsel No ——
: ) ] . Avajlable'?
Yes
Start Timer
T303
Valid
Information
?
1 Cal
Initiated

CC_Setup RELEASE
indication COMPLETE

Release Call
Calt Present Reference

Null

Figure E.2 — Protocol Control SDL diagram {sheet 1 of 22)
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|

O

| |

STATUS <

DL_Release
Indication

STATUS
ENQUIRY < RELEASE <

Unexpected or
unrecognised
Message

Call State State = 0
Indicated ?

RELEASE
COMPLETE

RELEASE
COMPLETE

\‘ State =0

RELEASE
COMPLETE

( 0 )
Null

( 0 )
Nult

ENMES

Figure E.2 — Protocol Control SDL diagram (sheet 2 of 22) (continued)

( v Null

)

Note 4

STATUS (#30)>

BELEASE
COMPLETE
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68

Call
Initiated

CC_Disconnect
Request

CC_Release SETUP CALL RELEASE Unexpected
Request ACK PROCEEDING COMPLETE RELEASE

Stop Stop Stop Stop Stop CC_Release
T303 T303 T303 T303 1303 Indication
Start Start CC_Reject RELEASE
RELEA! ol
DISCONNECT> SE > 04 T310 < Indication COMPLETE

Start CC_More Info CC_Procesd © eaa:Z C::? anne Release
T308 Indication Indication Rofarence Call reference

11| Disconnect
Request

19

- Release 2  Overlap 3 Outgoing 0 Null 0 Null
Request Sending Call Pro¢eeding

Figure E.2 — Protocol Control SDL diagram (sheet 3 of 22) (continued)
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Note 3 Note 3
ALERTING CONNECT Event_Expiry Unexpected
T303 DISCONNECT
Note 1
Stop Stop First NO Stop all
T30S 303 Expley Tmbrs
?
YES
CC_Proceed CC_Proceed
Indication Indication SETUP CC_Release CC_Disgonnect
Indication indication
CC_Alerting CC_Setup _"
Indication Confirmation Restart T303 RELEASE 2 Dpiscopnect
" COMPLETE Indicqtion
Opticnally CONNECT
start T301 ACKNOWLEDGE Call Release
Initiated Calll reference
0
Call Call Active 0

Delivered

Figure E.2 — Protocol,Control SDL diagram (sheet 4 of 22) (continued)

Null
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2

Overlap
Sending
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CALL
PROGRESS PROGEEDING ALERTING CONNECT
1 cc_Progress.

Indication Stop T304 Stop T304 Stop T304
P Overlap Start CC_Alerting CC_Setup

Sending 310 Inclcation Confirm
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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 diagram (sheet 8 of 22) (continued)
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Figure E.2 — Protocol Control SDL 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 — Protocol Control SDL diagram (sheet 13 of 22) (continued)
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Figure E.2 — Protocol Control SDLdiagram (sheet 14 of 22) (continued)
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Figure E.2 — Protocol Control SDL diagram (sheet 15 of 22) (continued)
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Figure E.2 — Protocol.Control 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. (sheet 18 of 22) (continued)

STATUY >
Remain i
Current Sthte

81


https://standardsiso.com/api/?name=5d06d24387abf5d3d9e780dfef3b38b0

ISO/IEC 11572 : 1994 (E)

82

Any State
{Except 0, 1, 19)
RELEASE
COMPLETE

© ISO/NEC

Disconnect and
release B-channel

Stop All
Related Timers

CC_Release
Indication

Release
Call reference

(1}
Null State

Figure E.2 — Protocol Control SDL diagram (sheet 19 of 22) (continued)
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