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ISO/IEC 14474:1998(E)

Information technology — Telecommunications and information exchange
between systems — Private Integrated Services Network — Functional

requirements for static circuit-mode inter-PINX connections

1. Scope

and ddfines the functions and procedures that are required by Private Integrated Services-Net
and the intervening network (IVN) in order to establish Inter-PINX Connections (IPC). The4PC
of signglling and user information between PINXs.

The Private Signalling System No.1 (PSS1) as defined in ISO/IEC 11572 and 11574 defines t
and pr
IVNs, ¢alled scenarios used to interconnect the PINXs.
which provide the interconnections of PINXs.

This I%ernational Standard is a part of the functional requirements for the Private Integrated)S

ISO/IEC TR14475 describes the use
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(8]

At the Q reference paint the mappings provide a 64 kbit/s service for user channels and a pagq
signalling channél{~The applied mapping is a static mapping, i.e. there is a fixed relation
signalling channels at the Q reference point and the timeslots of the interface at the C referencs
subject to administrative actions.

r to connect a PINX to another PINX, mapping functions are-required to adapt the spe
ce point to the application at the Q reference point. As suchy.mapping functions provide
interface at the C reference point. Mapping functions @lso provide for the mapping
ng information at the Q reference point to the appropriate channels or time-slots at the G
eference points are defined in ISO/IEC 11579-1.

es of interfaces at the C reference point covered:ly this International Standard are:

1544 kbit/s unstructured digital leased line

1544 kbit/s structured digital leased line

2048 kbit/s unstructured digital leased line

2048 kbit/s structured digital leased(line

64 kbit/s unrestricted digital leased line

1544 kbit/s ISDN Primary Rate user-network layer 1 interface
2048 kbit/s ISDN Primary-Rate user-network layer 1 interface

ISPN Basic Rate usernetwork layer 1 interface

ervices Network (PISN
work exchanges (PINX
is used for the transfer

he signalling procedure

ptocol for call control between PINXs at the Q reference point. These procedures are inflependent of the types

bf various types of IVN

cific interfaces at the (
for physical adaptatio
of user channels anc
reference point. The

ket mode service for tl
ship between user an
e point. Any changes &

This Intéernational Standard specifies PINX mapping functions between the Q reference point a

hd the C reference poil

for IVNs which provide either dedicated or semi-permanent, non-user activation, circuit-mode IPCs. The dedicated IPC
is the connection permanently established, usually for the duration of a contractual period. The semi-permanent IPC
the connection whose resources are reserved for specified times during a contractual period. The semi-permanent IPC
established by management control with or without user activations. In this International Standard, the semi-permanel
IPC established by management control with user activation is outside the scope.

The IVN can be a dedicated physical link, dedicated transmission system or a cross connect system, or semi-perman
connection system. IVNs which include inverse mulitlexer techniques (e.g. channel aggregation in accordance witt
ISO/IEC 13871) are covered by this International Standard so far as they support one of the interfaces listed above.

This International Standard also specifies mapping information. At both sides of the PINX, mapping information is
required to administer the scenarios.

This International Standard is applicable to PINXs which can be interconnected to form a Private Integrated Service
Network (PISN) and which support signalling protocols at the Q reference point.
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2. Conformance

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

3. Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
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 indicated below. Members of IEC and ISO maintain registers of
Currently validnternational Standards

[1] ISO/IEQ 11579-1:1994|nformation technology — Telecommunications and information -éxchange between
systemg — Private integrated services network — Partl: Reference configuration for PISN Exchanges (PINX)

[2] ISO/IEQ TR 14475:1996Information technology — Telecommunications and information exchpnge between
systemg — Private Integrated Services Network — Architecture and Scenarios {for*Private Infegrated Services
NetworKing

[3] ISO/IEQ 11572:1997Information technology — Telecommunications and infefmation exchange bptween systems
— Privdte Integrated Services Network — Circuit mode bearer services™* Inter-exchange signalling procedures
and protocol

[4] 1SO/IEQ 11574:1994Information technology — Telecommunications and information exchange between systems
— Private Integrated Services Network — Circuit-mode 64<kbit/s bearer services — Seryice description,
functional capabilities and information flows

[5] ITU-T Rec.G.703 (1991 hysical/electrical characteristics)of hierarchical digital interface
[6] ITU-T Rec.G.704 (1995)Synchronous frame structures used at primary and secondary hierarchicpl levels

[7] ITU-T Rec.G.706 (1991)Frame alignment and-cyclic redundancy check (CRC) procedures relating to basic
frame sfructures defined in Recommendation'G.704

[8] ITU-T Rec.l.431 (1993)Primary rate user-network interface — Layer 1 specification
[9] ITU-T Rec.l.430 (1995)Basic rateruser-network interface — Layer 1 specification
[10] ITU-T Rec.l.412 (1988)ISDN user-network interfaces — Interface structures and access capabilijes

[11] ITU-T Hec.l.140 (1993)Attribute Technique for the characterization of Telecommunication Services supported
by an ISDN and Network Capabilities of an ISDN

[12] ITU-T Rec.1.210-(1993)Principles of Telecommunication Services Supported by and ISDN and the Means to
describg them

[13] ITU-T Piec.Q.921 (1993)SDN User-Network Interface — Layer 2 specification

[14] ISO/IEC 2382-36:-Y, Information technology — Vocabulary — Part 36: Private Integrated Services Network

[15] ISO/IEC 13871:1999nformation technology — Telecommunications and information exchange between systems
— Private telecommunications networks — Digital channel aggregation

1) To be published.
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4. Definitions

For the

purposes of this International Standard, the following definitions apply.

4.1 External definitions

ISO/IEC 14474:1998(E)

- PISN (Private Integrated Services Network) [14]

- PINX (Private Integrated Services Network Exchange) [14]

- IVN (Intervening Network) [14]

- SW (Switching Functional grouping) [1]

- MP (Mapping Functional grouping) [1]

- D Reference Point [1]

- C Reference Point [1]

- PC (Inter-PINX Connection) [14]

- PL (Inter-PINX Link) [14]

4.2 Specific Definitions

4.2.1 [Channel

A means of bi-directional transmission of user or signalling information_between two points.
4.2.1.1 Dqg channel

A charnnel used to convey signalling information including call<control information between the
two peger PINXSs.

4.2.1.2 Uqg channel

A channel used to convey user information betweencthe Q reference points of two PINXs.

4.2.2 Bignalling Functions

4.2.2.1] QSIG (Signalling informationflow at the Q reference point)

The generic term describing the signalling information flows (i.e. not a specific signalling p
channel.

4.2.2.2 CSIG (Signallinginformation flow at the C reference point)

The generic term describing access signalling information flows (i.e. not a specific signalling pro

and an

43 S

IVN, at the C reference point.

ymbols and Abbreviations
B Timeslot\providing of 64 kbit/s bearer capability
C C Réference Point

Q reference points of

rotocol), within a Dq

ocol), between a PINX

- Dg Dg channel

- IPC Inter-PINX Connection

- IVN Intervening Network

- MP Mapping Functional grouping

- PINX Private Integrated Services Network Exchange

- Q Q Reference Point

- QAB Indicates a Q reference point that is associated with the interconnection between PINX A and B
- QAC Indicates a Q reference point that is associated with the interconnection between PINX A and C.
- SW Switching Functional grouping

- Uq Uqg channel
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5. Introduction

For the concept of mapping function reference is made to ISO/IEC TR 14475[2].

5.1 Type of IVN
The IVNs supporting permanent circuit-mode IPCs are as follows:
O Dedicated Transmission System

O Semi Permanently established channels of circuit-mode network

5.1.1 Dedicated Transmission System
The IPC is prm\/irlnrl hy atransmissionmechanism. The |IPC is established hy management see IZirJnr 5.1.
PINX Physical Medium PINX
nUg+Dq - ' nUg+Dg
: MP C) > MP Z
Q c C Q

Figure 5.1 — Dedicated Physical medium

The transmis
5.1.2

5ion Medium can provide unstructured or channelized bitsttéam.

Senpi-Permanent Connection

The dedicate
network, in W
channels on
are mapped
point.

This scenario

0 or the semi-permanent IPCs are provided by a semi-permanent circuit-mode mechanisr
hich the IPCs are permanently established by.management control with or without use
hn IPC (signalling and user information channels between associated two PINXs) at the
pnto preassigned timeslots providing of 64.kbit/s bearer capability of the IVN access 3

provides multiple IPCs leading to different PINXs.

n in the intervening
r activation. The

Q reference point
t the C reference

C
PINX A . PINX B
Qe IVN mp |+ MUetDose
C
mUq+p ' '
rpene a (m+1)B Que
nUq+Poac E MP X B c
: . PINX C
+n+ ! +
(m+n+2)B MP ! NUqg+Doac
Qac
(n+1)B Que
Figure 5.2 — Semi-permanent Connection
5.2 IVN Interface types

It

The Table 1 shows the categorization of the scenario type of permanent circuit-mode inter-PINX connections.
categorizes the IVN types in terms of the characteristics of the digital leased line for the provision of IPC. IVN interface
types are only standardized in certain regions. The international availability of the full bit stream is outside the scope of
this International Standard.
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Table 5.1 — IVN Interface Types

ISO/IEC 14474:1998(E)

IVN Interface Types Structurization Note
1 Unstructured 1544 kbit/s digital leased line -
2 Structured 1544 kbit/s digital leased line 1536 kbit/s timeslots Note 1
3 Structured 1544 kbit/s digital leased line 24 x 64 kbit/s timeslots Note 3
4 Unstructured 2048 kbit/s digital leased line 1984 kbit/s timeslots
5 Structured 2048 kbit/s digital leased line 1984 kbit/s timeslots Note 2
6 Straetiret-2048-kbitis-digitaHeasedHine F64Kbitts-timestots MNote 3
7 64 kbit/s digital leased line 64 kbit/s timeslot
8 ISDN1544kbit/s Primary Rate Interface According to ITU-T Rec..431
9 ISDN 2048kbit/s Primary Rate Interface According to ITU-T Rec.l.431
10 ISDN Basic Rate Interface According to ITU-T Rec.l.430
Note 1:
Thig type of leased line that is used to interconnect PINXs is a digital-transmission link providing primary rate (1544
kbit/s) capability. In this mapping type, the derived channel at the Q reference point shall be mapped onto the timq
slot the information transfer rate of which is at 64 kbit/s without‘alteration between the PINXs.
Notg 2:
In Hurope and Australia it is possible to get 2048-kbit/s leased lines in two different ways. Alternative 1 is
unstructured version, which provides unstructured bit.stream at 2048 kbit/s (there is no chanrjelisation). Alternative :
is achannelized version in which time slot 0 is not necessarily transparent. Normally however the leased line offer:
the femaining 31 channels so that they can be*used as 1984 kbit/s or as 31 x 64 kbit/s.
For [he case of an unstructured leased lingyit should be considered as one IPC at 2048 kbit{s. One possible mapp
is tojmap it to 31 x 64 kbit/s channels. Far the structured case especially when used with a cfoss connect the interfa
shoIId be considered as providing 31\UPCs cash at 64 kbit/s.
Notg 3:
It is|a make of subscription,“while all 64 kbit/s timeslots are though connected end-to-end. Timeslot sequence
integrity is guranteed.
5.3 IPC Bearer. Capabilities
IPC Bdarer Capabilities depend on IVN Interface describing in the table below.
In each IVN typ€s, the bearer capabilities shall be the assume in both PINXs for any given channel at the Q referenc
point. While,jas a default solution, the bearer capabilities of any given channel at the Q refereng¢e point may be the sar
as proyided by the IVN, the channels offered to the Q reference point can have deferent bearef capabilities provided I
the IVN. The bearer modification function allows for conditioning the bearer capabilities provided by the IVN,

depending on the bearer capabilities desired at the Q reference point. This bearer modification function is outside th

scope

of this International Standard.
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Table 5.2 — IPC Bearer Capabilities (Structured 1544 kbit/s)

Attribute Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate -
3 IPC Bearer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
Conngction Configuration Point-to-Point
7 Structhre 8 kHz integrity Note 2
Time slot sequence integrity
8 Chanrluel Type Not Applicable
9 Conngction Control Protocol Not Applicable Note 1
Information Transfer Coding
Note 1:

While coding for speech and 3.1 kHz audio are given as a route attribute, it is the responsibility pf PISN users to
ensure that a compatible encoding scheme such as A/m low coding.) PISN users should also recpgnize no network
provision dan be made for control of echo and loss.

Note 2:
There are |cases the IVNs may use processing technique appropriate for speech such as analogug transmission, echo
cancellation and low bit rate voice encoding, hence the bit integrity is not assured.

Table 5.3 — IPC Bearer Capabilities (Structured 1544 kbit/s, 1536 kbit/s timeslots)

Attribyte Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate 1536 kbit/s
3 IPC Bgarer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmjetry Bi-directional symmetric
Conngction Canfiguration Point-to-Point
7 Structpre 8 kHz integrity Note 2
Time slot sequence integrity
8 Channel Type Not Applicable
9 Connection Control Protocol Not Applicable Note 1
Information Transfer Coding
Note 1:

While coding for speech and 3.1 kHz audio are given as a route attribute, it is the responsibility of PISN users to
ensure that a compatible encoding scheme such as A/m low coding. PISN users should also recognize no network
provision can be made for control of echo and loss.

Note 2:

There are cases the IVNs may use processing technique appropriate for speech such as analogue transmission, echo
cancellation and low bit rate voice encoding, hence the bit integrity is not assured.
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Table 5.4 — IPC Bearer Capabilities (Structured 1544 kbit/s, 24 x 64 kbit/s channels)

Attribute Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate 1536 kbit/s
3 IPC Bearer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
Connection Configuration Point-to-Point
7 Structure 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Connection Control Protocol Not Applicable
Information Transfer Coding
Table 5.5 — IPC Bearer Capabilities (Unstructured 2048 kbit/s, 1984 kbit/s timeslots)
Attribute Attributé Values Note
1 IPC Information Transfer Mode Cireuit
2 IPC Information Transfer Rate 1984 kbit/s
3 IPC Bearer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
Connection Configuration Point-to-Point
7 Structure 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Connectigr’€ontrol Protocol Not Applicable

Information Transfer Coding
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Table 5.6 — IPC Bearer Capabilities (Structured 2048 kbit/s, 1984 kbit/s timeslots)

Attribute Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate 1984 kbit/s
3 IPC Bearer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
Conneiection Configuration Point-to-Point
7 Structhre 8 kHz integrity
Time slot sequence integrity
8 Chanrluel Type Not Applicable
9 Conngction Control Protocol Not Applicable
Information Transfer Coding
Table 5.7 — IPC Bearer Capabilities (Structured 2048 kbit/s;31 x 64 kbit/s timeslots)
Attribyte Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate N x64 kbit/s
3 IPC Bgarer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmjetry Bi-directional symmetric
Conngction Configuration Point-to-Point
Point-to-Multipoint
7 Structpre 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Conngction Caontrol Protocol Not Applicable

Information~Transfer Coding
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Table 5.8 — IPC Bearer Capabilities (64 kbit/s, 64 kbit/s timeslot)
Attribute Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate 64 kbit/s
3 IPC Bearer Capability Unrestricted digital information
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
Connection Configuration Point-to-Point
7 Structure 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Connection Control Protocol Not Applicable
Information Transfer Coding
gble 5.9 — IPC Bearer Capabilities (ISDN 1544 kbit/s Primaty Rate User-Network Layer 1 Interface)
Attribute Attributé Values Note
1 IPC Information Transfer Mode Cireuit
2 IPC Information Transfer Rate 64 kbit/s up[to 24 IPCs
3 IPC Bearer Capability Unrestricted digital information e.p. unrestricte
digital speech
4 Establishment of Connection Semi-Permanent
Permanent
5 Symmetry Bi-directional symmetric
6 Connection Configuration Point-to-Point
7 Structure 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Connection Control Protocol Not Applicable

Information Transfer Coding
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Table 5.10 — IPC Bearer Capabilities (ISDN 2048 kbit/s Primary Rate User-Network Layer 1 Interface)

Attribute Attribute Values Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate 64 kbit/s up to 31 IPCs
3 IPC Bearer Capability Unrestricted digital information e.g. unrestricted
digital speech
4 Establishment of Connection Semi-Permanent
Permanent
5 Symnietry Bi-directional symmetric
6 Connegction Configuration Point-to-Point
7 Structhre 8 kHz integrity
Time slot sequence integrity
8 Chanrluel Type Not Applicable
9 Conngction Control Protocol Not Applicable
Informjation Transfer Coding
Table 5.11 — IPC Bearer Capabilities (ISDN Basic Rate User:Network Layer 1 Interface)
Attribyte Attribute Valaes Note
1 IPC Information Transfer Mode Circuit
2 IPC Information Transfer Rate Note’1
3 IPC Bparer Capability Note 1
4 Establishment of Connection Semi-Permanent
Permanent
5 Symnietry Bi-directional symmetric
Conngction Configuration Point-to-Point
7 Structpre 8 kHz integrity
Time slot sequence integrity
8 Channel Type Not Applicable
9 Conngction Cantrol Protocol Not Applicable
Information Transfer Coding
Note 1:

When the IVN supports the D-channel end-to-end then 3 IPCs are provided at the C reference point.
One IPC has the following attribute values;

: 16 kbit/s

- Transfer Capability : unrestricted digital information

- Information Transfer Tate

Two IPCs have the following attribute values;
- Information Transfer Rate : 64 kbit/s
- Transfer Capability : according to subscription

When the IVN does not support the D-channel end-to-end then 2 IPCs are provided at the C reference point with the
following attribute values;

Information Transfer Rate : 64 kbit/s
Transfer Capability : according to subscription

10
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6.1

IEC

Mapping Functions

Physical Adaptation

This section specifies the physical termination of the IVN interfaces.

6.1.1

Unstructured 1554 kbit/s Digital Leased Line

ISO/IEC 14474:1998(E)

The IVN provides structured bit stream at 1544 kbit/s with no channelisation at the physical interface. The transmissiot
at the physical layer is provided by the transmission system operation at the rate of 1544 kbit/s.

The mapping functions shall be able to provide the followings in accordance with ITU-T Recommendations:

ITU-T Rec.G.704 shall be applied to the definition of the frame structure at the interface of 1544 kbit/s, including the

frame
structu

ITU-T
interfag

ITU-T
of 1544

The pr
Standd

Timesl

Table 2.

6.1.2

ormat at the interface. The physical adaptation of the mapping function shall be able_(q
re in accordance with ITU-T Rec.G.704, clauses 2.1.1 and 2.1.3.

Rec.G.706, clauses 2.1.1 and 2.1.2 shall be applied to the definition of the frame “align
e of 1544 kbit/s.

Rec.G.703, clause 2 shall be applied to the definition of the physical and eleetrical chara
| kbit/s.

bvision of a synchronization clock to the dedicated transmission system is outside the sd
rd.

pts 1 to 24 shall be used for IPCs using this type of IVN, each-1PC with the following bea

Structured 1544 kbit/s (1536 kbit/s timeslots) Digital Leased Line

The 1V
at the

The m

ITU-T
frame 1
structu

ITU-T
interfa

ITU-T
of 1544

The pr
Standd

Timesl
Table |

6.1.3

Ihysical layer is provided by the transmission system operation at the rate of 1544 kbit/s.

N provides a structured bit stream at 1544 kbit/s\with channelisation at the physical intef

Rec.G.704 shall be applied to the definition of the frame structure at the interface of 15
ormat at the interface. The physical adaptation of the mapping function shall be able tg
Fe of 24 timeslots (numbered from-1 to 24) in accordance with ITU-T Rec.G.704, clauses

Rec.G.706, clauses 2.1.1 and\2.1.2 shall be applied to the definition of the frame align
e of 2048 kbit/s.

Rec.G.703, clause 2 shall be applied to the definition of the physical and electrical chara
| kbit/s.

bvision of a synchrohization clock to the dedicated transmission system is outside the sq
rd.

bts 1 to 24.shall be used for IPCs using this type of IVN, each IPC with the following bea
.2, where-timeslots 0 shall be used to carry the information described in ITU-T Rec.G.70

provide a 8 kHz frame

ment procedures at th

teristics at the interfac

ope of this Internation:

rer capability shown in

face. The transmissiol

pping functions shall be able to provide thefollowings in accordance with ITU-T Recomnendations:

14 kbit/s, including the
provide a 8 kHz frame
2.1.1 and 2.1.2.

ment procedures at th
teristics at the interfac

ope of this Internation:

rer capability shown in
.

Structured 1554 kbit/s (24 x 64 kbit/s timeslots) Digital Leased Line

The IVN provides the bit stream at 1544 kbit/s with channelisation of 24 channels of 64 kbit/s each at the physical
interface. The transmission at the physical layer is provided by the transmission system operation at the rate of 154

kbit/s.

The mapping functions shall be able to provide the followings in accordance with ITU-T Recommendations:

ITU-T Rec.G.704 shall be applied to the definition of the frame structure at the interface of 1544 kbit/s, including:

the frame format at the interface
number of bits per 64 kbit/s channel time slot
number of 64 kbit/s channel time slot

use of 64 kbit/s channel time slot

11
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The physical adaptation of the mapping function shall be able to provide a 8 kHz frame structure in accordance with
ITU-T Rec.G.704, clauses 2.1.1 and 2.1.3. The physical adaptation shall, according to ITU-T Rec.G.704 clauses
3.1.1.1 and 3.1.1.2, distinguish 24 timeslotd@? bits. Timeslots shall be numbered from 1 to 24. Each timeslot shall

consistof 8 b

its.

Timeslots 1 to 24 shall be used for 24 channels, each channel with the following bearer capabilities:

information transfer capability, unrestricted digital information

information transfer rate: 64 kbit/s

If a Dg channel is mapped onto the interface at the C reference point, the allocation of a time slot is not specified.

ITU-T Rec.G.706, clause 2.1.1 and 2.1.2 shall be applied to the definition of the frame alignment procedures at the

interface of 1

C A4 lkhitlc
POt o

ITU-T Rec.G

of 1544 kbit/d.

The provisior
Standard.
6.1.4

The IVN pro
transmission

uns

The mapping

ITU-T Rec.G
frame format
structure of 3

ITU-T Rec.G
interface of 2

ITU-T Rec.G

of 2048 kbit/q.

The provisior]
Standard.

Timeslots 1t
Table 5.5, wh

Note: Ins

6.1.5  Stru
The IVN proy

703, clause 2 shall be applied to the definition of the physical and electrical characteristi

of a synchronization clock to the dedicated transmission system is outside the’scope o

fructured 2048 kbit/s Digital Leased Line

vides unstructured bit stream at 2048 kbit/s with no channelisation at the physical
pt the physical layer is provided by the transmission system opetation at the rate of 2048

functions shall be able to provide the followings in accordance*with ITU-T Recommendat]

704 shall be applied to the definition of the frame struCture at the interface of 2048 kbif
at the interface. The physical adaptation of the mapping function shall be able to provi

706, clauses 4.1.1 and 4.1.2 shall be applied<te"the definition of the frame alignment
D48 kbit/s.

703, clause 6 shall be applied to the definition of the physical and electrical characteristi

of a synchronization clock to the-dedicated transmission system is outside the scope o

b 31 shall be used for IPCs using this type of IVN, each IPC with the following bearer ca
ere timeslots 0 shall be used to carry the information described in ITU-T Rec.G.704.

bme countries, timesiot'0 might be used for an IPC using this type of IVN.

ctured 2048 khit/s’(1984 kbit/s timeslots) Digital Leased Line

ides a structured bit stream at 2048 kbit/s with channelisation at the physical interface.

at the physical layer is.provided by the transmission system operation at the rate of 2048 kbit/s.

The mapping

functions shall be able to provide the followings in accordance with ITU-T Recommendat]

Cs at the interface

f this International

interface. The

kbit/s.
ons:

/s, including the
e a 8 kHz frame

P timeslots (numbered from O to 31) in accordance with ITU-T Rec.G.704, clauses 2.3.1 and 2.3.2.

brocedures at the

ts at the interface

f this International

bability shown in

The transmission

ons:

ITU-T Rec.G

704 shall be npplipd to the definition of the frame structure at the interface of 2048 khi

/s, including the

frame format at the interface. The physical adaptation of the mapping function shall be able to provide a 8 kHz frame
structure of 31 timeslots (numbered from 1 to 31) in accordance with ITU-T Rec.G.704, clauses 2.3.1 and 2.3.2.

ITU-T Rec.G.706, clauses 4.1.1 and 4.1.2 shall be applied to the definition of the frame alignment procedures at the
interface of 2048 kbit/s.

ITU-T Rec.G.703, clause 6 shall be applied to the definition of the physical and electrical characteristics at the interface
of 2048 kbit/s.

The provision of a synchronization clock to the dedicated transmission system is outside the scope of this International
Standard.

Timeslots 1 to 31 shall be used for IPCs using this type of IVN, each IPC with the following bearer capability shown in
Table 5.6, where timeslots 0 shall be used to carry the information described in ITU-T Rec.G.704.
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6.1.6 Structured 2048 kbit/s (31 x 64 kbit/s timeslots) Digital Leased Line

The IVN provides the bit stream at 2048 kbit/s with channelisation of 32 channels of 64 kbit/s each at the physical
interface. The transmission at the physical layer is provided by the transmission system operation at the rate of 204
kbit/s.

Note: The ‘structured’ include the aspect that a part of frame is channelized,. The case of the channelization with onl
‘ISO’ as structured, whether or not the remaining information transfer capacity of 1994 kbit/s is divided into 31 timeslot
is also included.

The mapping functions shall be able to provide the followings in accordance with ITU-T Recommendations:

ITU-T Rec.G.704 shall be applied to the definition of the frame structure at the interface of 2048 kbit/s, including:

umber of bits per 64 kbit/s channel time slot

umber of 64 kbit/s channel time slot

se of 64 kbit/s channel time slot

The physical adaptation of the mapping function shall be able to provide a 8 kHz frame strucfure in accordance witt
ITU-T Rec.G.704, clauses 5.1.1.1 and 5.1.1.2. The physical adaptation shall’derive 31 channel$ of 64 kbit/s each.

The physical adaptation shall be able to provide the Cyclic Redundancy €heck 4 procedure (CRC-4) in accordance wil
ITU-T Rec.G.706 clause 4.3.3. The use of CRC-4 is outside the scope\of this International Standard.

Timeslpts 1 to 31 shall be used for 31 channels, each channel with:the following bearer capabilifies:
- information transfer capability, unrestricted digital information
- information transfer rate: 64 kbit/s

If a D channel is mapped onto the interface at the C ‘reference point, the allocation of a time slot shall be under th
PISN guthority’s discretion. TS16 shall be used as a,default.

ITU-T Rec.G.706, clause 4.1.1 and 4.1.2 shall be applied to the definition of the frame alignmnent procedures at th
interfage of 2048 kbit/s.

ITU-T Rec.G.703, clause 6 shall be applied-to the definition of the physical and electrical charagteristics at the interfac
of 2048 kbit/s.

The prpvision of a synchronization.¢lock to the dedicated transmission system is outside the s¢ope of this Internation:
Standgrd.

Timeslpts 1 to 31 shall be used for IPCs using this type of IVN, each IPC with the following bearer capability shown in
Table %.7.

6.1.7 64 kbit/s Digital Leased Line
At the € reference point, layer 1 termination shall be in accordance with ITU-T Rec.G.703, clause 1.

At the € reference point, the interface described in this clause provides for one IPC with the follgwing bearer capability:

- information transfer capability: unrestricted digital information

- Information transfer rate: 64 kbit/s

6.1.8 ISDN 1544 kbit/s Primary Rate User-Network Layer 1 Interface

Layer 1 termination shall be in accordance with ITU-T Rec.l.431. Timeslots 1 to 24 shall be used for up to 24 IPCs,
each IPC with the bearer capability shown in table 5.9.

Note:  Timeslots that are not through connected to the peer PINX will not be used for an IPC.

6.1.9 ISDN 2048 kbit/s Primary Rate User-Network Layer 1 Interface

Layer 1 termination shall be in accordance with ITU-T Rec.l.431. Timeslots 1 to 31 shall be used for up to 31, IPCs,
each IPC with the bearer capability shown in table 5.10.

Note: Timeslots that are not through connected to the peer PINX will not be used for an IPC.
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6.1.10 ISDN Basic Rate User-Network Layer 1 Interface

Layer 1 termination shall be in accordance with ITU-T Rec.l.430. When the IVN supports the D-channel end-to-end
then 3 IPCs we provided at the C reference point with the bearer capability shown in Table 10. When the IVN does not
support the D-channel end-to-end then 2 IPCs are provided at the C reference point with the bearer capability shown in
Table 5.11.

6.2 Mapping Matrix
6.2.1  Channel Allocation

The mapping functional grouping shall be able to offer sequential numbering of the channels at the Q reference point.
To cope with the requirements of the channels of N x 64 kbit/s which may need consecutive channel numbering at
protocol level, channels have sequential numbers within routes at the Q reference point, not just within the entire link.
The Figure. §.1 shows an example of channel mapping in case of structured digital leased line:

Q Reference Point C Reference Point

Ch1l

Ch2

Ugn / RS
Ugn+1 / 1ona
Ugn+2 / O\ Chs
Ugn+3 —

Ch6
ugn+4 Ch7
an+5 \> Ch 8
Ugn+6

- Ch9

Figure 6.1 — Channel Mappings
If a PINX supports physical adaptation in accordance with the clauses 5.1, it shall support the mapping of at least one of
the followings;

- the mapping of mulfiplé instances of the Q reference point onto a single interface at the C refergnce point. In this
case channel allecation and the Ug channel numbering are implementation options.

- the mapping-0f-a single instance of the Q reference point onto multiple interfaces at the C refergnce point. In this
case charnelallocation and the Ug channel numberings are implementation options.

A shard accessirnctudes moretham ome P om the—same—mterface;,as shownmfigure—6-1—imrthis case, the channel
allocation and the numbering of Dg and/or Uqg channels shall be specified in the inter-PINX-link. The Dqg and/or Uq
channels shall be mapped onto the timeslots on the interface at the C reference point, the ordering of the timeslots shall
be conformed to the numberings of Dg and/or Uq channel at the Q reference point.

Possible Time Slot Sequence Integrity (TSS1) requirement for the N x 64 k bit/s channels at the Q reference point, will
be satisfied by the TSS1 requirements stated for the corresponding IPCs bearer capabilities in the tables of subclause
5.3, provided that each such N x 64 kbit/s channel is mapped onto a single physical interface and that the mapping of
each of the N channels (comprising the N x 64 kbit/s channel at the Q reference point) onto the channels of this single
physical interface at the C reference keeps their ordering.

An example is shown by the Figure 6.2
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IVN
Interface .
Link 1 PINXB
PINX A AY
Link 1 MP1 ) Sw
N 1 1! 4 4 1| -tc=-- -
s J
R A : . Q1
swH . ' Cc2
G M : IVN
' Interface Link 2 PINXC
\ ' . A . :
: MP1 ) sin
Link2 Q2 . 7.
Q2

Figure 6.2 — Shared Access scheme

The chiannels of timeslots allocation of each type of interface is indicatéd below.
6.2.1.1 Structured 1544 kbit/s Digital Leased Line

For physical adaptation according to 6.1.2 and 6.1.3, the following channel allocation and Ug ghannel numbering sha
be proyided as a default:

Dqg and/or Ug channel shall be mapped onto timeslots 1.:24" (at the C reference point).
The allpcation of Dq channel is implementation options.and is not specified.
6.2.1.2 Unstructured 2048 kbit/s Digital lkeased Line

For physical adaptation according to 6.1.4 the>following channel allocation and Ug channel numbering shall be providec
as a d¢fault:

The Dq channel shall be mapped to timeslot 16.

The Ug channels shall be mapped-to-timeslots of the interface as follows:

- Timeslots 1..15 (at C reference point) are respectively Uq channels 1..15

- Timeslots 17..31 (at"C-reference point) are respectively Ug channels 16..30
6.2.1.3 Structured 2048 kbit/s Digital Leased Line

For physical adaptation according to 6.1.5 and 6.1.6, the following channel allocation and Ug ghannel numbering sha
be proyided as @ default:

The Dq channel shall be mapped to timeslots 16.

The Uq channel shall be mapped to timeslots of the interface as follows:

- Timeslots 1..15 (at the C reference point) are respectively Uq channels 1..15
- Timeslots 17..31 (at the C reference point) are respectively Uq channels 16..30.

Other channel-to-timeslots mapping shall be subject to mutual agreement.

6.2.1.4 64 kbit/s Digital Leased Line
The channel allocation and the numbering of Ug channels are implementation options and are not specified.
6.2.1.5 ISDN 1544 kbit/s Primary Rate User-Network Layer 1 Interface

For physical adaptation according to 6.1.9, the following channel allocation and Uq channel numbering shall be
provided as a default:

Dqg and/or Ug channel shall be mapped onto timeslots 1-24 at the C reference point. The allocation of Dgq channel i
implementation options and is not specified.
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For physical adaptation according to 6.1.10, the following channel allocation and Uq channel numbering shall be

provided as a

default:

The Dg channel shall be mapped to timeslots 16.The Uq channel shall be mapped to timeslots of the interface as

follows:

6.2.1.7

Timeslots 1..15 (at the C reference point) are respectively Uq channels 1..15

Timeslots 17..31 (at the C reference point) are respectively Uq channels 16..30.

ISDN Basic Rate User-Network Layer 1 Interface with end-to-end D channel

For physical adaptation according to 6.1.11, the following channel allocation and Uqg channel numbering shall be

provided as d
The Dq chan
The Uqg chan
B1 (at
B2 (at
6.2.1.8

For physical
provided as 3

The Dd
The Ud

6.22  QSI

QSIG signalli
IVN bearer ¢
defines, QSI
mode servicg

The SCM cor
The SCM prg

Data tr|
INDICA

Establi

Releas

Note: Th
implement

efault:

hel shall be mapped onto the D-channel of the interface at the C reference point.

hel shall be mapping onto the B-channel of the interface a the C reference pointtas follow
he C reference point) is Uq channel 1

he C reference point) is Uq channel 2

ISDN Basic Rate User-Network Layer 1 Interface without end-tosehd D channel

default:
channel shall be mapped onto B1 channel of the interface-at the C reference point.

channel 1 shall be mapped onto B2 channel of the interface at the C reference point.

5 Signalling Carriage Mechanism

hg carriage mechanism provides for appropriate accommodation of the QSIG call contr
apabilities for conveying PISN call contrel information.
5 Layer 3 is supported by the SCM (Signalling Carriage Mechanism), which maps doy
of the underlying physical layer.

nection of layer 2 on Dg channel.shall be according to ITU-T Rec.Q.921.
vides for the information transfer services to the QSIG layer 3 with the following associats

ansfer that is PSS1 protocol message transfer, using the primitives of DL-DATA-REQUE
ATION

shment, using the primitives of DL-ESTABLISH-REQUEST/ DL-ESTABLISH-INDICATION
e, using the primitives of DL-RELEASE-REQUEST/ DL-RELEASE-INDICATION

e services, required of the SCM are defined in terms of the services provided by
htion is-nOt constrained to the use of the 1ISO-8886 protocol in order to provide these prim

The bearer chabiIity for the Dg channel shall be as indicated in Table 5.11.
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Table 6.1 — Attributes for the QSIG carriage Mechanism

Attribute Value

Information transfer capability Unrestricted digital information
Transfer mode Packet mode

Information transfer rate 64 kbit/s

Structure Service Data unit Integrity
Configuration Point-to-point

Establishment Permanent

Symmetry Bi-directional symmetric

The ddfinition of attributes and their values shall be as specified in ITU-T Rec.l.210.

6.3 Protocol Relationship between Q/C Reference Point

The protocol profile particular to this scenario is show below:

PINX PINX
| | | |
QSIG IPC c IPC QSIG
Protocol Q Protocol : Protocol Q Protocol
Control . Control + VN ./ Control . Control
-t 1
Liayer 3 QSIG ! NULL : : NULL ! QSIG Layer 3
-t : : -
Layer 2 SCM NULEL . . NULL SCM Layer 2
Layer 1 Note Note Layer 1

Figure 6.3 — Protocol Relationship between Q/C Reference Point

Note:

- ThelC reference point is defined at the point between the IVN and the IPC Protocol Contrpl.

- The Q reference point is defined at the point between the QSIG Protocol Control entities.

- After an IPC is established to the adjacent PINX via the IVN, the information transferred between QSIG Protocol
Control entities is transparent to the IVN and the IPC Protocol Control.

7. Mapping Information

At both sides of the inter-PINX connection, mapping information is required to administer the scenarios. Part of the
information is of link significance, i.e. it needs to be the same in both PINXs, and part of the information is of access
significance only.
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7.1 Identification of the Inter-PINX Link

The identification of the inter-PINX link is equivalent to the identification of the instance of Q reference point. The
identification shall consist of a PINX identifier Q-ID. The allocation of Q-ID values is subject to the PISN Authority
discretion. The structure and the values of Q-ID are outside the scope of this International Standard. How this
information is provided to the PINXs is the outside of this International Standard.

On IPC establishment, the identification information shall be presented to the PINX’'s management entity.

This information will be provided via manual interactions at both PINXs.

7.2 Identification of IPC
The identificqtiomof tPCs and VNS are of focat significance onty.—THe Structure and the vatues of this information are

outside the s¢ope of this International Standard.
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The supplier of a protocol implementation which is claimed to conform to this International Standard shall complete the
implementation conformance statement (ICS) proforma in clause A.3.

A completed ICS proforma is the ICS for the implementation in question. The ICS is a statement of which capabilities

and op

tions have been implemented. The ICS can have a number of uses, including use:

by the

by the
the img

by the
anothe
incomp

A.2.

A.2.1
The IC

Each item is identified by an item number, the name of the itém (question to be answered), ar

clause
The "s

following terms are used:

m

(0]

0.<n>
X
c.<con

<item>

<item>

Answe
indicat

Equipment implementor, as a check list to reduce the risk of failure to conform to the stan

supplier and acquirer, or potential acquirer, of the implementation, as a detailed jindicati
lementation, stated relative to the common basis for understanding provided by.the stand

user or potential user of an implementation, as a basis for initially checking the possibil
I implementation. While interworking can never be guaranteed, failure te_interwork can
atible ICSs.

Instructions for completing the ICS proforma

General structure of the ICS proforma

S proforma is a fixed-format questionnaire divided into subglauses each containing a gr,

s) that specified (specify) the item in the main body,efthis International Standard.

atus" column indicated whether an item is applicable and if so whether support is man

mandatory (the capability is required foreonformance);

optional (the capability is not required:for conformance, but if the capability is impleme
conform to the specifications);

optional, but support of at least-one of the group of options labeled by the same nume
prohibited;
0> conditional requirement; depending on support for the item or items listed in condition

m simple conditional®requirement, the capability being mandatory if item number
otherwise notrapplicable;

o simple conditional requirement, the capability being optional if item number <item> ig
not applicable;

S to thesquestionnaire items are to be provided either in the "support" column, by simpl
p restricted choice (Yes) or (No), or in the "Not Applicable" column (N/A).

Hard through oversight;

on of the capabilities o
ard's ICS proforma,;

ty of interworking with
bften be predicted from

pup of individual items.
d the reference(s) to tt

Hatory or optional. The

hted it is required to

al <n> is required,;

<cond>;

Kitem> is supported,

supported, otherwise

y marking an answer t
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A.3 ICS proforma for PINX implementation

A.3.1 Implementation identification

Supplier

Contact point for queries about the ICS

Implementation name(s) and version(s)

Other information necessary for full identification, e.g.
name(s) and version(s) for machines and/or opefation
systems; system name(s)

Only the first|three items are required for all implementations; other information may be completed as appropriate in
meeting requjrements for full identification.

The terms ngme and version should be interpreted appropriately to correspond with d Stglierology (g.g. type,
series, model).

A.3.2 Implementation summary

Implementatipn version 1.0

Addenda impjemented(if applicable)

Amendments|implemented

Have any exgeption items been required (see A.2.3)? No[ JYes[ ]

(The*answer Yes means that the implementat|on dogs not
confarm to this International Standard)

Date of stateqnent
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