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Foreword 
ISQ (the International Organization for Standardization) and IEC (the International 
Electrotechnical Commission) form the specialized System for worldwide stan- 
dardization. National bodies that are members of ISO or IEC participate in the 
development of International Standards through technical committees established 
by the respective organization to deal with particular fields of technical activity. 
ISO and IEC technical committees collaborate in fields of mutual interest. Other 
international organizations, governmental and non-governmental, in liaison with 
ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint tech- 
nical committee, ISO/IEC JTC 1. Draft International Standards adopted’by the 
joint technical committee are circulated to national bodies for voting. Publication 
as an International Standard requires approval by at least 75 % of the national 
bodies casting a vote. 

International Standard ISO/IEC 115794 was prepared by Joint Technical 
Committee lSO/IEC JTC 1, Information technology, Subcommittee SC 6, Tele- 
communications and information exchange between Systems. 

ISO/IEC 11579 consists of the following Parts, under the general title Information 
technology - Telecommunications and information exchange between 
Systems - Private integrated Services networ. 

- Part 1: ßeference configuration for PISN Exchanges (PINX) 

- Parl2: ßeference configuration for High-Speed PISN Exchanges (HS-PINX) 

Annexes A, B, C and D of this patt of lSO/IEC 11579 are for information only. 

. . . 
Ill 
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Introduction 
The purpose of a reference config 
interwork at the reference Points. 

U ration 

Suitabl e defini tions of functional groupin gs allow the proper 
merely by refe rring to the corresponding reference Points. 

(RC) is to reference Points bY means of identifying fu nctio nal g roupings which 

definition of the behaviour andlor Performance of such groupings, 

This applies to aspects such as: 

- delimitation of areas of responsibility, e.g. for management, Operation etc.; 
- partitioning and apportioning of Performance values; 
- numbering; 
- termination of signalling protocols; 
- etc. 

ISO/IEC 11579 will consist of several Parts. This patt of ISO/IEC 11579 defines the RC for a 64 kbit/s-based Private Integrated 
Services Network (PISN) exchange (PINX), including a description for modelling complete PISNs consisting of more than one 
PINX. lt also forms a component for a RC for high-Speed-PISNs (HS-PISN), i.e. PISNs which may be based on technologies 
such as broad-band ISDN, LAN, etc. The particularities for HS-PISN will be specified in other Parts of this Standard. 

In addition to the user-to-ISDN reference configuration specified in CCITT Rec. 1.411 [l] which allows the exchanges of a 
private integrated Services network (PISN) to interwork with a public ISDN in a Concatenation Scenario, ISO/IEC 11579 
specifies a reference configuration which allows to specify the functions which apply to the control of connections and calls 
between any two exchanges of a given PISN 

The concept of this Standard is based on the assumption that such inter-PISN-exchange connections are routed through an 
intervening network, which tan be of any nature from, in the trivial case, a mere physical medium like a piece of wire, up to a 
switching network, such as the public ISDN, provided it offers the required capabilities for carrying user and control information 
between the PISN exchanges. In the case that the IVN is represented by a public ISDN, the PISN and the public ISDN 
interwork in an Overlay Scenario. 

For further information on the Concatenation and the Overlay Seenarios see annex B. 

In general, inter-PISN-exchange calls require that any two interconnected PISN exchanges 

- tan be provided with bearer capabilities between each other, which support and satisfy the requirements as requested by 
the users of the PISN; and 

- tan interchange control 
supplementary Services, 

information, 
if applicable; 

which allows 
and 

mutual control of network layer connections, including the control of 

- tan i nterchange ma .nagement 
the u ser information channels. 

information, enabling management actions with regard to, e.g., the use and supervision of 

Reference Point Q  has been defined as a conceptual Point (e.g. not as a real interface) where the exchange of connection 
control information between PISN exchanges shall be specified. Reference Point C has been defined as an interface Point 
where the access Parameters and procedures and, if applicable, the control information between the PISN exchanges and the 
intervening network shall be specified. 

Annex A Shows the various information flows terminating at the reference Points specified in this part of ISO/IEC 11579. 
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Information technology - Telecommunications and 
information exchange between Systems - Private I 
integrated Services network - 

Part 1 - Reference configuration for PEN Exchanges 
(PINX) 

1 Scope 

This part of ISO/IEC 11579 specifies a reference configura- 
tion (RC) for private integrated Services network exchanges 
(PINX) for their interconnection to form private integrated 
Services networks (PISN). The configuration is not intended 
to require any specific implementation of a PINX, but only to 
provide guidance for the specification of PINX capabilities. 

This RC is sufficient to support ISDN-like applications. lt 
tan be extended to also support non-ISDN-like applica- 
tions. 

This RC describes a conceptual PINX. By combining mul- 
tiple PINXs to a private integrated Services network the RC 
becomes applicable to a PISN. 

2 Normative references 

The following Standards contain provisions which, through 
reference in this text, constitute provisions of this part of 
ISO/IEC 11579. At the time of publication, the editions in- 
dicated are valid. All Standards are subject to revision, and 
Parties to agreements based on this part of ISO/IEC 11579 
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 In- 
ternational Standards. 

VI CCITT Recommendation 1.411 (1988), ISDN- 
User-Network Interfaces - Reference Configura- 
tions 

Pl CCITT Recommendation 1.570 (1992), 
Public/Private ISDN Interworking 

3 Symbols and abbreviations 

cc Cal1 Control functional grouping 

ICC lnter-PINX Connection Control functional group- 
ing 

IPC Inter-PINX Connection 

IVN Intervening Network 

ISCTX Integrated Services Centrex 

ISPBX 

MP 

PIAT 

PINX 

PISN 

PTS 

RC 

RP 

SW 

TE 

Integrated Services Private Branch Exchange 

Mapping functional grouping 

Public ISDN Access functional grouping 

Private integrated Services network Exchange 

Private integrated Services network 

Private Termination System functional grouping 

Reference configuration 

Reference Point 

Switching functional grouping 

Terminal Equipment functional grouping 

4 Definitions 

For the purposes of this part of ISO/IEC 11579, the follow- 
ing definitions apply: 

4.1 reference configuration : A conceptual configuration 
showing functional arrangements within a public ISDN, a 
PISN or between a public ISDN and a PISN. Reference 
configurations are based on association rules of functional 
groupings and reference Points. A functional arrangement 
may, but need not, be equivalent to a physical arrange- 
ments of units of equipment. 

4.2 functional grouping : A set of functions needed in 
functional arrangements. A functional grouping may, but 
need not, be equivalent to a unit of equipment. Depending 
on the actual implementation, some of the functions of a 
functional grouping may or may not be present. 

4.3 reference Point (RP) : A conceptual Point at the 
junction of two functional groupings. In a specific functional 
arrangement, a reference Point may, but need not, corre- 
spond to a physical interface between units of equipment. 

4.4 private integrated Services network (PISN) : A pri- 
vate network providing Services to a specific set of users 
(different from a public network which provides Services to 
the general public). 

1 
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NOTES 

This definition does 
aspects and does not i 

not include legal and regulatory 
ndicate any aspects of ownership. 

2 The term “PISN ” covers more than a (private) ISDN. 

4.5 private integrated Services network exchange 
(PINX) : A PISN nodal entity which provides automatic 
connection handling functions used for the Provision of 
telecommunication Services . A nodal entity consists of one 
or more nodes. 

NOTE - If applicable, a PINX provides: 

telecommunication 
and/or 

telecomm 
and/or 

cation Services from the 

telecommunication 
works, and/or 

Services within its own area, 

public ISDN, 

Services from other public 

within the context of a private integrated Services 
network, telecommunication Services from other 
PINXs 

to users of the same and/or other PINXs. 

A PINX tan be presented by an ISPBX, ISCTX 
(CENTREX), or other equipment performing the functions 
outlined above (e.g. LAN interworking unit). 

4.6 inter-PINX connection (IPC) : A connection between 
two PINXs; the inter-PINX connection is provided by an 
Intervening network. lt tan be established on-demand or 
permanently, depending on the nature of the intervening 
network and, if applicable, customer’s requirements. 

4.7 intervening network (IVN) : The generic term for any 
real type of network which is employed for the Provision of 
inter-PINX connections. 

TE and the SW, as well as adaptation functions to the 
physical, electrical and procedural conditions of the inter- 
face employed at the Point of attachment of a TE to the 
PINX, to those employed at the SW. 

53 . Switching functional grouping (SW) 

This functional grouping provides the switching functions for 
user and signalling information. User information is 
switched between PTS and MP (see 5.4) or PIAT (see 5.5), 
depending on the selection of the switching path. Signalling 
information is switched between PTS and CC (see 5.7), and 
CC and MP and/or PIAT, depending on the selection of the 
switching path. The selection of the switching path depends 
on the Parameters of the Service request. 

54 . Mapping functional grouping (MP) 

This functional grouping shall provide the functions which 
are necessary to adapt to physical, electrical and proce- 
dural conditions of the interface employed at the interface 
between the PINX and the IVN to those employed at the 
SW. MP also provides the multiplexing functions which are 
required to separate or merge the information flows to or 
from SW from or to the user plane of the IVN, and to or from 
IAC from or to the control plane of the IVN, respectively. 

5.5 Public ISDN access termination functional 
grouping (PIAT) 

This functional grouping provides the functions which are 
necessary to adapt the physical, electrical and procedural 
conditions employed at the interface between the PINX and 
the public ISDN to those employed at SW. 

56 . Inter-PINX connection control functional 
grouping (ICC) 

5 PINX reference configuration 

The reference configuration is depicted within the dotted 
rectangle in figure 1 and contains the following functional 
groupings: 

NOTE - The definition of specific information flows across RPs is 
outside the scope of this part of ISO/IEC 11579. 

5.1 Terminal equipment (TE) 

The TE functional grouping shall conform to the TE func- 
tional grouping as defined in CCITT Rec. 1.411 [l]. The TE 
tan be either a TE1 functional grouping or a combination of 
a TE2 and a TA functional grouping. 

52 . Private termination System functional 
grouping (PTS) 

This functional grouping provide 1s tra nsmission functions 
and, if applicable, Layer 1 signalli ng fu nctions between the 

This functional grouping provides the signalling and control 
handling functions which are necessary to control the inter- 
PINX connection (IPC) through the intervening network. 

57 . Call control functional grouping (CC) 

This functional grouping provides the functions which are 
necessary to control the call and the connection through a 
public ISDN and/or a PISN, and/or between the TEs at- 
tached to SW via PTS. 

58 . Scenario management 

This functional grouping provides the information on the 
type of intervening network to MP as required for the appli- 
cation of the appropriate control functions to the intervening 
network, via SW. Management functions and information 
flows between interconnected PlNXs are handled by this 
functional grouping. 
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! symmetrical 

S 

I 
I 

1 I 
I 

Scenario Management 
I-__--------__----_--------------------------------------- 

NOTE - The allocation of PTS to the PINX, to the PINX’s network, or to the TE depends on the physical 
implementation and is not defined by this Standard. 

Figure 1 - PINX reference configuration 

6 Reference Points (RP) 

Letters have been allocated to those RPs at which interface 
and/or protocol definitions tan be standardized. 

61 . C reference Point 

The C RP defines the boundary between MP and interven- 
ing network. The physical, electrical and procedural inter- 
face characteristics shall be specified at this RP, as well as 
the signalling information flows which are necessary for the 
control of the inter-PINX connections provided by the IVN. 

In the case where the IVN is a public ISDN, the interface 
specifications of the T RP shall apply at the C RP. 

62 . Q reference Point 

The Q RP defines the boundary between SW and MP. The 
inter-PINX call control functions and signalling information 
flows shall be specified at this RP. 

63 . S reference Point 

The S RP defines the boundary between the TE and the 
PINX functional groupings. lt forms the access Point of the 
TE to the PINX capabilities (see [l]). 

64 . T reference Point 

The T RP defines the boundary between the functional 
groupings of the PINX and those of the public ISDN. The 

physical, electrical and procedural interface characteristics 
shall be specified at this RP, as weil as the intetvvorking 
functions and control information between the public ISDN 
and the PISN. 

7 Use of the PINX reference configuration 

The PINX reference configuration is an abstract way of de- 
fining reference Points. This clause gives some refined tools 
which allow the reference configuration to be applied to real 
implernentations. 

An example of the combined use of these tools is given in 
annex C. 

An example showing the applicability of the PINX reference 
Points to a PISN is given in annex D. 

7.1 Multiple instances of Q reference Point 

If a PINX has multiple groups of inter-PINX connections, 
each leading to a different peer PINX, multiple instances of 
Q reference Points will occur. These may be distinguished 
by appropriate indexes, e.g. Q1 . . . Q,. This is shown in fig- 
ure 2. 

NOTE - There is no relationship between the number of instances 
of Q reference Points and the number of intet-faces at the 
C reference Point; i.e. multiple instances of Q reference 
Points may be mapped onto a Single or onto multiple 
physical interfaces at the C reference Point. 

3 
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PINXO Cl 
.,- 

I Ql 1 

42 
I 

PINX 1 

PINX 2 

PINX x 

Figure 2 - Multiple instances of Q reference Points 

7.2 Multiple instances of C reference Point 

If multiple types of IVN are employed, multiple instances of 
C reference Point will occur, each corresponding to a par- 
ticular type of IVN. The individual instances of C reference 
Points may be distinguished by appropriate indexes, e.g. Cr 
. . . C,. This is shown in figure 3. 

NOTE - If in addition multiple Q reference Points are utilized in a 
PINX (see 74, the annotation for the C reference Points 
should reflect this by, e.g., C, 1 . . . Cxn, CYl . . . C,,, 
whereby x and y designate the particular instance of the 
Q reference Point. 

If Q  reference Points use the same type of IVN for their 
inter-PINX connections, the values of x and y will be the 
Same. 

PINX x 

73 . Multiple IVN interfaces 

If a particular type of IVN connects to a PINX via multiple 
interfaces, no particular distinction of these interfaces by 
different reference Points shall be applied. 

NOTE - This does, however, not preclude that the individual 
interfaces are distinguished by other means. 

7.4 Shared interface use 

When a public ISDN is employed as an IVN, C and T refer- 
ence Points tan coexist on the same interface(s). This is 
shown in figure 4. 

PINX y 

Qx 

I 

Figure 3 - Multiple instances of C reference Point 
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Interface 
Public I SDN 

S coinciding with T 

+ 
PINX 1 

MP = Mapping functional grouplng 
LE = Local exchange 

Figure 4 - Shared use of an interface to a public ISDN 

5 



ISO/IEC 11579-1 :1994(E) o ISOAEC 

Annex A 

(informative) 

Termination of signalling information flows 

Figure A.1 Shows the termination of signaiiing fiows necessaty for PINX interworking. 

: symmetrical 
: arrangement 

Inter-PINX cal1 control 

Q  
i h----- l  i r  

Scenario Management 
Inter-PINX connection management 

‘______----_-------_____________________-----~------------ 
NOTE - The aiiocation of PTS to the PINX, to the PiNX”s network, or to the TE depends on the ghysicai 
impiementation and is not defined by this Standard. 

Figure A.l - Application of the PINX reference configuration to protocol termination 
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Annex B 

(informative) 

Public ISDN / PISN interworking seenarios 

B.l Overlay scenario B.2 Concatenation scenario 

This scenario is characterized by the fact that the PISN 
user will see the Services provided by the PISN irrespec- 
tively of how the link between the two PISN exchanges is 
established, i.e. whether it is routed through the public 
ISDN or not (links A and B in figure B.l). The public ISDN 
entities provide transparency to the Services of the PISN, 
as indicated by the examples of the local exchanges (LE). 

This scenario is characterized by the fact that the PISN 
user will see the smallest common denominator of Services 
as provided by both networks. The public ISDN entities 
provide interworking with the Services of the PISN, as 
indicated by the examples of the local exchanges (LE), see 
figure B.2. 

- - - - *- -. 
TE ,,“* 

-. 
Link A - - 

-4 - 
.- --__ --_ --__ PISN __-- __-- ----_ ----______________---- 

C - - _ - C 

- _ --m_ 
--- 

----__ ---_____________------ 
__-- 

Figure B.l - Overlay scenario 

_ - -- - _ _ - -- - _ 

I .+,SNA“*-,. , :-i;ISN B ---.,. 
, \ , . 

Link 1 __-- ___--- _ - __-- 

’ A 

____---- - - -- - - - - - - - - - --__ 
- - -- *- . , I Link 2 

Figure B.2 - Concatenation scenario 

For further Information see CCITT Rec. 9.570. 

7 
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Annex C 

(informative) 

Example of a PISN employing multiple instances of Q aeference Points 

The example shown in figure C.1 Shows four PINXs. The 
inter-PINX connections are provided by a public ISDN. 

PINX 0 interworks with PINX 3 (Q3 reference Point), PINX 3 
with PINX 0 and PINX 2 (QO and Q2 reference Points), 
PINX 2 with PINX 3 and PINX 1 (GI3 and Q1 respectively), 
and PINX 1 with PINX 2 (Q2). 

PINXs 1 and 3 employ shared interface use, whereas 
PINX 0 has a separate interface for the support of its 
T reference Point. In this particular example, PINX 2 has 

been configured to not have a T reference Point of its own, 
i.e. all public ISDN calls will need to be established via 
PlNXs 1 or 3. 

PINXs 2 and 3 tan act as transit PINXs for intra-PISN calls, 
and all PINXs tan act as transit PINXs for calls into/from the 
public ISDN. 

Since the ISDN is used as the only type of IVN for any of 
the four PINXs, only one instance of C reference Point is 
involved at each PINX. 

n 

PINX 3 

PINX 0 

1 > - INX 1 

8 Public ISDN equipment, acting as 
> <:> - an IVN and as a public ISDN 

1 
u PhysicaJinterface 

Slgnalling channel _----_ PINX 2 

User channel ’ Note: lhe index- at the instances of Q refemece points 
conwspond to ttw Order nurnber of the peer PINX s 

Figure C.l - Example for the application of the PINX reference configuration to a PISN with 
multiple instances of Q reference Point and with shared interface use 
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Annex D 

(informative) 

Example for the application of the PINX reference configuration to a PISN 

Figure 0.4 Shows an example of how PINXs tan be com- 
bined to form a PISN and how the reference Points defined 

in the PINX reference configuration apply to such a com- 
plete PISN: 

\ 
public ISDN A 

Unlabelled reference Points are C reference Points. 
Q reference Points are not shown. 

IVN 

Figure D.l - Application of the PINX reference configuration to a PISN 

The PINXs form an arbitrary example of PISN topology. 
Esch of the inter-PINX connections is provided by an IVN. 
Although Q reference Points are not shown, the figure im- 
plies their multiple use. 

For simplicity, only one terminal has been shown. Pure 
transit PINXs do not have an S reference Point (not explicit- 
ly shown). 

For simplicity, figure D.l does not show multiple IVNs be- 
tween the various adjacent PINXs, and the figure thus does 
also not show the use of multiple instances of C reference 
Points. 

The figure Shows that any type of IVN, including public 
ISDNs, tan be employed for the Provision of inter-PINX 
connections (overlay scenario). External calls to/from public 
ISDNs A and B Cross the PISN boundary at T reference 
Points (concatenation scenario). PINXs which do not pro- 
vide interconnection with the public ISDN do not have a 
T reference Point. 

9 
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