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Forey
ISO (

speciglized system for worldwide standardization. National bodies that are members of ISO ,or JEC parti

devel

particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual in

intern

In the
Intern|

vord

the International Organization for Standardization) and IEC (the International Electrotechnical’Commissil
pment of International Standards through technical committees established by the respective-organization

hitional organizations, governmental and non-governmental, in liaison with ISO and IEC}.also take part in the

field of information technology, ISO and IEC have established a joint technical ‘committee, ISO/IEC
ntional Standards adopted by the joint technical committee are circulated to natienal bodies for voting. Pub

Intern

tional Standard requires approval by at least 75 % of the national bodies caSting a vote.

on) form the
ipate in the
to deal with
terest. Other
work.

JTC 1. Draft
ication as an

Internptional Standard ISO/IEC 15507 was prepared by ECMA (as ECMA-245) and was adopted, under a specfal “fast-track

proce
bodie

Anne}

ure”, by Joint Technical Committee ISO/IEC JTC 1, Information~technology, in parallel with its approva
of ISO and IEC.

. A forms an integral part of this International Standard. Annexes’B and C are for information only.

1 by national
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Introduction

This Internafional Standard is one of a series of standards defining services and signalling protocols applicable to J

Integrated S¢rvices Networks. The series uses the ISDN concepts as developed by ITU-T and is also within“the framew
standards forl open systems interconnection as defined by ISO.

Private
ork of

This Intemannal Standard specifies the signalling protocol for the support of PINX clock synchronjzation.

This Internatfional Standard is based upon the practical experience of ECMA member companies. and the resuits of their

and continudus participation in the work of ISO/IEC JTC 1, ITU-T, ETSI and other international and national standardj
bodies. It refjresents a pragmatic and widely based consensus.

active
zation

v
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Information technology — Telecommunications and information exchange between

systems — Private Integrated Services Network — Inter-exchange signalling
protocol — PINX clock synchronization

1 Scope

This International Standard specifies the signalling protocol for the support of clock synchronization (SYNC-SIG) between
Private Integrated Services Network Exchanges (PINXs) connected together within a Private Integrated Services Network

(PISN),

This pfotocol supports the synchronization of a PISN using the different sources of clocks available téJeach|
protocql is based on the method of synchronization described in annex F of the International Standard ISO/IEC 11

This Infernational Standard is applicable to PINXs which can be interconnected to form a PISN.

2 Conformance

PINX. The
573.

In ordgr to conform to this International Standard, a PINX shall satisfy the requirémients identified in the Protocol

Implengentation Conformance Statement (PICS) proforma in annex A.

3 Normative references

The fo]lowing standards contain provisions which, through reference in this<text, constitute provisions of this
Standard. At the time of publication, the editions indicated were valid.(AlVstandards are subject to revision, a
agreemlents based on this International Standard are encouraged to investigate the possibility of applying the

editionp of the standards indicated below. Members of IEC and<ISO maintain registers of currently valid

Standafds.

ISO/TELC 11573:1994, Information technology — Telecommunications and information exchange between
Synchronization methods and teehnical requirements for Private Integrated Services N¢

ISO/TEC 11579-1:1994,  Information technology +£)Telecommunications and information exchange between
Private Integrated Sewbices Network — Part 1: Reference configuration for PISN
{PINX).

ISO/TEC 11582:1995, Information technology — Telecommunications and information exchange between
Private Intégrated Services Network — Generic functional protocol for the

supplementary services — Inter-exchange signalling procedures and protocol.
ITU-T Rec. 1.112:1993,  Vocdbulary of terms for ISDNs.
ITU-T Rec. Z.100:1993, (Specification and description language.

4 Definitions

For the| purposes ofthis International Standard, the following definitions apply.

4.1 External definitions

nternational
d parties to
most recent
[nternational

systems —
tworks.

systems —
Exchanges

systems —
support of

This International Standard uses the following terms defined in other documents:

- Application Protocol Data Unit (ISO/IEC 11582)
- End PINX (ISO/IEC 11582)
- Interpretation APDU (ISO/IEC 11582)
- Private Integrated Services Network (PISN) (ISO/IEC 11579-1)
- Private Integrated Services Network Exchange (PINX) (ISO/IEC 11579-1)
- Signalling (ITU-T Rec. 1.112)
- Originating PINX (ISO/IEC 11582)

- Terminating PINX (ISO/IEC 11582)
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4.2 Oth

4.2.1 Adjacent PINX : One of two PINXSs that are directly connected by means of an inter-PINX link.
4.2.2 Requesting PINX : PINX that initiates a confirmed or unconfirmed transaction.
4.2.3 Destination PINX : PINX which is the target of a confirmed or unconfirmed transaction.

4.2.4 Synchronization Entity : Entity which is in charge of the synchronization in a PINX.

5507:1997 (E)

er definitions

Note - The functions of the Synchronization Entity are described in ISO/IEC 11573.

‘©ISO/IEC

t of acronyms

S Lis
APDU
ASN.1
ISDN

NFE

PICS

PINX

PISN

SDL

6 Sigi
6.1 Destription
When two (
transmission
can be lost f
ISO/IEC 111

signalling pr
between adj
in ISO/IEC

6.2 Op¢

Generic pro
PINX and T

A Synchroni

1582.

Application Protocol Data Unit

Abstract Syntax Notation One

Integrated Services Digital Network

Network Facility Extension

Protocol Implementation Conformance Statement
Private Integrated Network Exchange

Private Integrated Service Network

Specification and Description Language

halling protocol for the support of the protocol

rational requirements

zation Entity whieh'can be called by a predetermined called party number shall exist in each PINX.

r more PINXs are connected to each other, it is reqiiired by ISO/IEC 11573 that these PINXs shall work for
with the same clock value: in that case PINXs ar€’;’synchronized”. Without such synchronization, infoqmation
om one PINX to another.

73 describes the “clock synchronization” in(detail and defines a method to use for a network synchronizatign. The
otocol for this method is defined in this.Jnternational Standard. The protocol involves the exchange of APDUs
icent PINXs using the call-independent signalling connection (connection-oriented) transport mechanism specified

edures for the call-independent control (connection-oriented), as specified in ISO/IEC 11582 for an Origjnating
erminating PINX, shallapply.
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6.3 Coding requirements
6.3.1 Operations

To convey information defined by the method of synchronization in messages, the operations defined in Abstract Syntax
Notation number 1 (ASN.1) in table 1 shall apply.

Table 1 - Operations in support of clock synchronization

Synchronization-Operations

{iiso (1) standard (0) pinx-clock-synchronization (15507)
synchronization-operations (0) }

DEFINITIONS EXPLICIT TAGS =
BEGIN

IMPORTS OPERATION, ERROR FROM Remote-Operation-Notation
{ joint-iso-ccitt (2) remote-operations (4) notation.(Q),}
Extension FROM Manufacturer-specific-service-extension-definition
{iso (1) standard (0)
pss1-generic-procedures (11582) msi-definition (0)};

[The following two operations shall apply to SYNC-SIG

SynchronizationRequest = OPERATION

ARGUMENT SynchronizationReqArg

RESULT SynchronizationRegRes

ERRORS {unspecified}
Synchronizationinfo = OPERATION

ARGUMENT SynchronizationinfoArg
SynchronizationRegArg = SEQUENCE {

action Action,

argExtension  ArgExtension OPTIONAL}

SynchronizationRegRes = SEQUENCE {
action Action,
response BOOLEAN, -- TRUE = yes, FALSE =ho
argExtension  ArgExtension OPTIONAL}
SynchronizationinfoArg = SEQUENCE {
stateinfo INTEGER { freerunning (0), idle (1)}
argExtension  ArgExtension OPTIONAL}
Action ~=INTEGER {enslavement (0} holdon ()
ArgExtension ::= CHOICE { extension [1] IMPLICIT Extension,
sequOfExtn [2] IMPLICIT SEQUENCE OF Extension }
synchronizationRequest SynchronizationRequest n=178
synchronizationinfo Synchronizationinfo =79
unspecified Unspecified ::= 1008
Unspecified = ERROR PARAMETER Extension

END -- of Synchronization-Operations
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6.3.2 Information elements
6.3.2.1 Facility information element

The operations defined in 6.3.1 shall be coded in the Facility information element in accordance with ISO/IEC 11582.

When conveying the invoke APDU of the operations defined in 6.3.1, the destinationEntity data element of the NFE shall
contain value endPINX and the interpretation APDU shall either be omitted or be included with the value
rejectAnyUnrecognisedInvokePdu.

6.3.2.2 Other information elements
Any other illformation element (e.g. Called party number) shall be coded in accordance with ISO/IEC 11582.
6.3.3 Me

The transpoft mechanism is based on call-independent signalling connection (connection-oriented).The FaCility information
element shall be conveyed in the FACILITY message as specified in clause 10 of ISO/IEC 11582.

sages

6.4 State definitions

The procedyres for each PINX in the network are written in terms of the following conceptual states.existing within the $YNC-
SIG control entity in that PINX.

6.4.1 States at the Requesting PINX
6.4.1.1 SYINC-Idle
This state e

ists when the connection for synchronization is not established (exchange’ of information is not possible).
6.4.1.2 SYNC-Active

This state exjists when the connection for synchronization is established (exchange of information is possible).
6.4.1.3 SYNC-Wait

This state egists when the connection is established and a synchronizationRequest invoke APDU is sent to the Destination
PINX and tHe response is not yet received.

6.4.2 States at the Destination PINX

6.4.2.1 SYNC-Idle

This state exists when the connection for synchronization is not established (exchange of information is not possible).
6.4.2.2 SYNC-Active

This state exists when the connection for synchronization is established (exchange of information is possible).

6.5 Si
Annex B coptains examples of message’sequences of the signalling procedures.

6.5.1 Actions at the Requesting PINX

The SDL representation of¢ptocedures of the Requesting PINX is shown in C.1 of annex C.

alling procedures

Note - Choice|of informationyto request by the Requesting PINX and actions in the Synchronization Entity on receipt or absence of response from the
Destination PIINX are to.be'mdde in conformance with ISO/IEC 11573 and are outside the scope of this International Standard.

6.5.1.1 Normal procedures

In state SYNC-Idle, on request of the Syn izati i i i - ards an
adjacent PINX. The Requesting PINX shall act as an Originating PINX and establish a call-independent signalling connection

(connection-oriented) towards the Terminating PINX using the specific called party number given by the Synchronization
entity. The SYNC-SIG Control entity shall inform the Synchronization Entity when the connection is established and enter state
SYNC-Active. Only the call reference of this call-independent signalling connection shall be used to transport SYNC-SIG
operations. On request of the Synchronization Entity, the SYNC-SIG Control entity releases the connection towards the
adjacent PINX and SYNC-SIG enters state SYNC-Idle.

In states SYNC-Wait and SYNC-Idle, requests from the Synchronization Entity for sending information to the adjacent PINX
are ignored. In SYNC-Active state, if the Synchronization Entity requests for sending information not requiring a response
(free-running, idle), the Requesting PINX shall send a synchronizationInfo invoke APDU, and remain in state SYNC-Active.

In state SYNC-Active, if the Synchronization Entity requests for sending information requiring a response from the Destination
PINX (enslavement or holdon request), the Requesting PINX shall send a synchronizationRequest invoke APDU, start timer
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T1, and enter state SYNC-Wait. In state SYNC-Wait, on receipt of the synchronizationRequest return result APDU from the
Destination PINX, the Requesting PINX shall convey the result to the Synchronization Entity, stop timer T1, and enter state
SYNC-Active.

In state SYNC-Wait, if the connection is released, the Requesting PINX shall inform its Synchronization Entity, stop timer T1,
and enter state SYNC-Idle. In state SYNC-Active, if the connection is released by the adjacent PINX, the Requesting PINX
shall inform Synchronization Entity and enter state SYNC-Idle.

6.5.1.2 Exceptional procedures
In state SYNC-Wait, on receipt of the synchronizationRequest return error or reject APDU from the Destination PINX, the
Requesting PINX shall inform the Synchronization Entity, stop timer T1, and enter state SYNC-Active. If timer T1 expires in
state JYNC-Wait, the Requesting PINX shall inform the Synchronization Entity, and enter state SYNC-Actiye:
6.5.2 | Actions at the Destination PINX

The SDL representation of procedures of the Destination PINX is shown in C.2 of annex C.

Note - Choice of response to send by the Destination PINX and actions in the Synchronization Entity on receipt of requests‘from the Requesting PINX are to
be madg in conformance with ISO/IEC 11573 and are outside the scope of this International Standard.

6.5.2.1 Normal procedures

The cqll reference of the call-independent signalling connection that was established-by _the Requesting PINX sh4gll be used to
transpprt SYNC-SIG operations.

The SIYNC-SIG Control entity shall inform the Synchronization Entity when ‘the connection is established and enter state
SYN(-Active.

In state SYNC-Active, on receipt of the synchronizationRequest invoke APDU or synchronizationInfo invoke APDU from the
Requessting PINX, the Destination PINX shall convey the information t0 the Synchronization Entity and remain in|state SYNC-
Activg. In state SYNC-Active, if the Synchronization Entity requests sending a response to a synchronizationRejquest invoke
APDU, the Destination PINX shall send a synchronizationReqtiest return result APDU to the Requesting PINX and remain in
state JYNC-Active.

On request of the Synchronization Entity, the Destinatioh 'PINX shall release the connection towards the Requesting PINX and
enter dtate SYNC-Idle.

In state SYNC-Active, if the connection is (released by the adjacent PINX, the Destination PINX shall inform the
Synchfonization Entity and enter state SYNC=Idle.

6.5.2.2 Exceptional procedures
If a sypchronizationRequest invoke APDU cannot be accepted a synchronizationRequest return error APDU shall be returned.
6.6 Impact of interworking with public ISDNs
Not applicable.

6.7 Impact of interworking with non-ISDNs
Not applicable.

6.8 Protocol interactions between Synchronization and supplementary services and ANFs
Not applicable:

6.9 Parameter values (timers)
6.9.1 TimerT1

Timer T1 operates at the Requesting PINX in state SYNC-Wait. Its purpose is to protect against the absence of a response to
the synchronizationRequest invoke APDU.

Timer T1 shall have a value not less than 15 s.
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Annex A

(normative)

Protocol Implementation Conformance Statement (PICS) Proforma

Al

The suppligr of a protocol implementation which is claimed to conform to this International Standard shallccomp
Protocol Inplementation Conformance Statement (PICS) proforma.

A complet

options of the protocol have been implemented. The PICS can have a number of uses, including use:

by the s
implem

by the y
another
from ind
by a pr
implem
A2
A21 Ge

The PICS {
item is ider
specifies (s
The “Statu
following t

Ing

m

(o]

0.<n>
X
c.<cond>

<item>:m

Introduction

by a prdtocol implementer, as a check-list to reduce the risk of failure to conform to the standard through oversight;

h
7

btocol tester, as the basis for selecting appropriate tests against’which to asses the claim for conformancs
Entation.

neral structure of the PICS proforma

pecify) the item in the main body of this International Standard.

PICS proforma is the PICS for the implementation in question. The PICS is a statement of which capabili

pplier and acquirer (or potential acquirer) of the implementation, as a detailed indication of the capabilitie
ntation, stated relative to the common basis for understanding provided by the standard PICS proforma;

ser (or potential user) of the implementation, as a basis for initially checking ‘the possibility of interworki
implementation (note that, while interworking cannot be guaranteed, failure to interwork can often be pr
ompatible PICS);

tructions for completing the PICS proforma

tified by an item number, the name of the item~(question to be answered) and the reference(s) to the clausg

rms are used:
mandatory (the capability is¥equired for conformance to the protocol);

optional (the capability is not required for conformance to the protocol, but if the capability is implemen
required to conform {o the protocol specifications);

prohibited;

conditional requirement, depending on support for the item or items listed in condition <cond>;

not applicable;

optional, but suppott of at least one of the group of options labelled by the same numeral <n> is required;

©ISO/IEC

ete the

ies and

5 of the

hg with
edicted

of the

roforma is a fixed-format questionnaire divided intg-Subclauses each containing a group of individual iters. Each

(s) that

5” column indicates whether an item-is applicable and, if so, whether support is mandatory or optional. The

ted it is

simple conditional requirement, the capability being mandatory if item number <item> is supported, otherwise

<item>:0

H 1 e, 1 . 1 A e . I 1 . . 1 1
SIHIPIC CUINIUUTIAT TCHULITHITIIL, UIT TCapdULIty UCITE UpUUlal IT TITHT TUINIDTT SIICIIL~ 15 SUPPUITCU, UUITT

applicable.

ise not

Answers to the questionnaire items are to be provided either in the “Support” column, by simply marking an answer to indicate

a restricted

choice (Yes or No) or in the “Not Applicable” column (N/A).
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A.2.2 Additional information

Items of additional information allow a supplier to provide further information intended to assist the interpretation of the PICS.
It is not intended or expected that a large quantity will be supplied, and a PICS can be considered complete without any such
information. Examples might be an outline of the ways in which a (single) implementation can be set up to operate in a variety
of environments and configurations.

References to items of additional information may be entered next to any answer in the questionnaire, and may be included in
items of exception information.

A.2.3 _Exception information

It may occasionally happen that a supplier will wish to answer an item with mandatory or prohibited status (aftér\ahy conditions
have been applied) in a way that conflicts with the indicated requirements. No pre-printed answer will be found if the Support
columpn 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 provide the appropriate rationale in the exception item itself.

An injplementation for which an exception item is required in this way does not conform to ,this International| Standard. A
possible reason for the situation described above is that a defect in the Standard has been reported, a correction| for which is
expecfed to change the requirement not met by the implementation.
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A3
A3l

PICS proforma for ISO/IEC 15507
Implementation identification

O©ISO/IEC

Supplier

Contact point for queries about the PICS

Implementation name(s) and version(s)

Oll 29 illfUllllaLiUll HITLLO5dly fUl. ful}
identification, e.g. name(s) and version(s)
for machines and/or operating systems;
sysfem name(s)

Only the fir

the requirement for full identification.

The terms n

model).

A3.2

Pro¢tocol summary

ame and version should be interpreted appropriately to correspond with a supplier’s terminology (e.g. type

5t three items are required for all implementations; other information may be completed as\appropriate in meeting

series,

Prqgtocol version 1.0

Adgenda implemented (if applicable)

Anjendments implemented

Haye any exception items been required No[]YesT]

(seg A.2.3)?

(Thelanswer Yes means that the implementation does not confornj
to_this International Standard)

Date of Statement
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A.3.3 Procedures

Item Question/feature Reference Status N/A Support
Al Support of ISO/IEC 11582 procedures 6.2 m Yes|[]
at Requesting PINX
A2 Support of ISO/IEC 11582 procedures 6.2 m Yes[]
at Destination PINX
A3 Signalling procedures at Requesting PINX 6.5 m Yes{ ]
A4 | Signalling procedures at Destination PINX 6.5 m ¥Yes'[ ]
A3.4 | Coding
Item Question/feature Reference Status N/A Support
B1 Receipt of synchronizationRequest invoke APDU 6.3 m Yes[]
and sending of return result and return error
APDUs
B2 Sending of synchronizationRequest invoke APDU 6.3 m Yes[]
and receipt of return result and return error
APDUs
B3 Receipt of synchronizationInfo invoke APDU 6.3 m Yes|[]
B4 Sending of synchronizationInfo invoke APDUY 6.3 m Yes[]
A.3.5 | Timers
Item Question/feature Reference Status | N/A Support
C1 Support of timer T1 6.9 m Yes[]
Value [.}...]
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Annex B

(informative)

Examples of Message Sequences

©ISO/IEC

This annex dpscribes some typical message flows of Synchronization. The following conventions are used in th

annex.

10

—|— — — P Call-independent signalling connection message containing Synchronization
information

>» Call-independent signalling connection message without Synchronization
information

------- o3 Other messages

96-01984A

XXX.1nv :  Invoke APDU for operation xxx

XXX.Tes :  Return result APDU for operation xxX

The figufes show messages exchanged via Protocol Control between PINXs involved in Synchronization.

Only the| relevant information content (i.e. remote operation APDUs) is listed below each message name. The Hacility
information elements containing remote operation APDUs are not explicitly shown. Information with no imppct on

Synchropization is not shown.
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B.1 Message sequences for Synchronization
Figures B.1, B.2 and B.3 show examples of messages sequences for clock synchronization.
Requesting PINX A Requesting PINX B
(Adjacent to B) (Adjacent to A)
Syncro. Entity Syncro. Entity
of PHDCA of PINX B

Synchronizatior) Connection request (number of sync entity in B)

.......................... )

SETUP (called party = Synchronization Entity of B)

CONNECTION fo Bl|is established

( .......................................................

Synchroriization Connectipn tp A establisheg

............................. >

Release Connectidn to A request

RELEASE D

Connection to B| is-released Connection [to A is releaged

< RE—

96-0198-A

Figure B.1 - Establishment and release of call-independent signalling connection
for Synchronization between two adjacent PINXs

11
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12

Requesting PINX A

Syncro. Entity
of PINX A

Requesting PINX B

©ISO/IEC

96-4200-A

(Adjacent to B) (Adjacent to A)
Syncro. Entity
of PINX B
Enslavemenpt to B request
| I > FACILITY -
synchronizationRequest.inv (Enslavement)
PINX A enslayement is requested
------------------------------ »
Enslavement pf PINX’A accepted
______ FACILITY | L
synchronizationRequest.res (Enslavement/Yes)
Enslavement to|PINX B is accepted
]

Figure B.2 - Successful clock enslavement of PINX A to adjacent PINX B

Requesting PINX A

(Adjacent to B)

Syncro| Entity
of PINX A

Free-running

Destination PINX B
(Adjacent to A)

FACILITY
————————————————— ) =

synchronizationInfo.inv (free-running)

PINX A

Syncro. Entity
of PINX B

is in free-running

96-0201-A

Figure B.3 - End of enslavement - PINX A informs PINX B

that it is now in free-running state (it is running with its own clock source)
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