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INTERNATIONAL STANDARD

CCITT RECOMMENDATION

INFORMATION TECHNOLOGY -
PROVISION OF THE OSI CONNECTION MODE NETWORK

CONNECTED TO AN INTEGRATED SERVICES DIGITAL
NETWORK (ISDN)

1 Scope

This Recommendation | International Standard specifies the method-of providing the OSI Connection-mode [Network
Servicg (CONS) by packet mode terminal equipment connected to'an Integrated Services Digital Network (ISDN) in
accordance with the procedures described in Recommendation™ X 31. This is done by specifying the mappiitg of the
CONS |primitives and parameters to and from the elements of thie protocols used by two types of packet mode|terminal
equipnlent:

a) an X.25 DTE (TE2) connected to an Rereference point and accessing an ISDN; and

b) apacket mode ISDN terminal (TEL)operating ISO/IEC 8208 packet layer protocol (PLP) and cpnnected
to an ISDN at either the S or T teference point.

This Rgcommendation | International Standard is applicable:

a) when operating acgording to Recommendation X.31, either a TE1 or a TE2 is connected to  packet
handler in an ISDN or an access unit to a packet-switched data network via an ISDN;

b) when using.anJSDN circuit-switched channel, either TEls and/or TE2/TAs are connected dikectly to
each other(i.€. the terminals operate in DTE/DTE mode).

This Rgcommendation*| International Standard does not address TE2s using TAs (at the R reference point) when using

an ISDN circuit:switched channel with the terminals operating in DTE/DTE mode (see Recorhmenda-
tion X.613 | ISO/IEC 10588).

NOTES

1 The definitions of TEl, TE2 and TA equipment, and R, S, and T reference points are given in Recommenda-
tion 1.411.

2 This Recommendation | International Standard applies to a TE1 or TE2/TA (i.e. an OSI End System) regardiess of
whether it is a physically separate system or embedded in other equipment such as a PBX.

This Recommendation | International Standard addresses the provision of the CONS using Virtual Calls as described in
Recommendation X.25. It does not address the use of X.25 Permanent Virtual Circuits. The extension of this
Recommendation | International Standard to include the use of X.25 PVCs is for further study.

NOTE - This Recommendation | International Standard uses numbers to identify layers, rather than their names. This is
done to align the terminology of this document with the terminology of the related ISDN Recommendations, and does not imply
any change in the functionality of the layers from that defined in the reference model of open systems interconnection.

CCITT Rec. X.612 (1992 E) 1
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2 Normative references

The following CCITT Recommendations and ISO/IEC International Standards contain provisions which, through
reference in this text, constitute provisions of this Recomunendation | International Standard. At the time of
publication, the editions indicated were valid. All Recommendations and Standards are subject to revision. Parties to
agreements based on this Recommendation | International Standard are encouraged to investigate the possibility of
applying the most recent editions-of the Recommendations and Standards listed below. Members of IEC and ISO
maintain registers of currently valid International Standards. The CCITT Secretariat maintains a list of currently valid
CCITT Recommendations.

2.1 Identical Recommendations | International Standards

2.2 [Paired Recommendations | International Standards equivalent in technical content

2.3 Additional references

CCITT Recommendation X.213 (1992) | ISO/IEC 8348: 1992, Information technology — Ndtwork
service definition for Open Systems Interconnection

CCITT Recommendation X.200 (1988), Reference model of open systems intérconnection for QCITT
applications.

ISO 7498:1984, Information processing systems — Open Systems Intérconnection — Basic Refgrence
Model.

CCITT Recommendation X.210 (1988), Open systems intérconnection layer service definition
conventions.

ISO/TR 8509:1987, Information processing systems < Open Systems Interconnection — Sgrvice
conventions.

CCITT Recommendation X.223 (1988), Usesof X.25 to provide the OSI connection-mode ndtwork
service for CCITT applications.

ISO 8878:1987, Information processing Systems — Data communications — Use of X.25 to provide the
OSI connection-mode network seryicé.

CCITT Recommendation 1.231 (1988), Circuit-mode bearer service categories.
CCITT Recomimmendation 1.232 (1988), Packet-mode bearer service categories.
CCITT Recommendation 1.430 (1988), Basic User-Network Interface Layer 1 Specification.
CCITT' Recommendation 1.431 (1988), Primary Rate User-Network Interface Layer 1 Specificatiop.

CCITT Recommendation Q.921 (1.441) (1988), ISDN User-Network Interface Data Link |Layer
Specification.

CCITT Recommendation Q.931 (1.451) (1988), ISDN User-Network Interface Layer 3 Specification for
Basic Call Control.

CCITT Recommendation V.25 bis (1988), Automatic Answering Equipment and/or Parallel Automatic
Calling Equipment on the General Switched Telephone Network Including Procedures for Disabling of
Echo Control Devices for Both Manually and Automatically Established Calls.

CCITT Recommendation X.21 (1988), Interface Between Data Terminal Equipment (DTE) and Data
Circuit-terminating Equipment (DCE) for Synchronous Operation on Public Data Networks.

CCITT Recommendation X.21 bis (1988), Use on Public Data Networks of Data Terminal Equipment
(DTE) which is Designed for Interfacing to Synchronous V-series Modems.

CCITT Rec. X.612 (1992 E)
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—  CCITT Recommendation X.25 (1988), Interface between data terminal equipment (DTE) and data
circuit-terminating equipment (DCE) for terminals operating in the packet mode and connected to public data
networks by dedicated circuit.

—  CCITT Recommendation X.30 (1.462) (1988), Support of X.21, X.21 bis and X.20 bis based data
terminal equipments (DTEs) by an integrated services digital network (ISDN).

—  CCITT Recommendation X.31 (1.462) (1988), Support of Packet Mode Terminal Equipment by an
ISDN.

~  CCITT Recommendation X.32 (1988), Interface between data terminal equipment (DTE) and data
circuit-terminating equipment (DCE) for terminals operating in the packet mode and accessing a packet
switched public data network through a public switched telephone network or an ISDN or a circuit
switched public data network.

~  ISO 7776:1986, Information processing systems — Data communications — High-level data Clink| control
procedures — Description of the X.25 LAPB-compatible DTE data link procedures.

~  ISO/IEC 8208:1990, Information technology — Data communications — X.25 Packét\Layer Protpcol for
Data Terminal Equipment.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 Basic reference model definitions

This Recommendation | International Standard makes use “Of the following terms defined in |CCITT
Recommiendation X.200 | ISO 7498:

a) Network Connection;
b) Network Layer;

¢) Network Service.

3.2 Service conventions definitions

This Recommendation | Internatienal® Standard makes use of the following terms defined in |CCITT
Recommendation X.210 } ISO/TR 8509:

a) Network Service provider;

b) Network Sefvice user.

33 Network-service definitions

This Rpcommendation | International Standard makes use of the following terms defined in [CCITT
Recomnrendation X213 | ISO/IEC 8348:

a) N-CONNECT request;
b) N-DISCONNECT indication.

34 X.25 definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT
Recommendation X.25 | ISO/IEC 8208:

a) DATA packet;
b) Data terminal equipment;
¢) INCOMING CALL packet;

CCITT Rec. X.612 (1992 E) 3
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d) Throughput class;

e) User data field;

3.5 X.31 definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT
Recommendation X.31:

a) Conditional notification class of service;

b) ISDN Virtual Circuit Bearer Service;

C)  No notification class of service;

i)  Packet handling function;

)  PSPDN Service;

[)  Unconditional class of service;

b)  Semi-permanent-access (see Note);
) Demand access.

NOTE - Some ISDN Recommendations use the term ‘permanent’ to describe this feature.

3.6 1.112 definitions

This Reqommendation | International Standard makess use of the following terms defined in QCITT
Recommehpdation 1.112:

3) terminal equipment;

b) reference point.

3.7 1.411 definitions

This Redommendation | Intefnational Standard makes use of the following terms defined in CCITT
Recommepdation 1.411:

34) R reference point;

b) Saeference point;

)T reference point;

d) Terminal adaptor.

3.8 1.412 definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT
Recommendation 1.412;

a) B channel;

b) D channel,

4 CCITT Rec. X.612 (1992 E)
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3.9 X.121 definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT
Recommendation X.121:

a) prefix;

b) escape.

4 Abbreviations

4.1 Reference model abbreviations

OSI Open Systems Interconnection

NS Network Service

=
[

CONS  Connection-mode Network Service

QOS Quality of service

4.3 X.25 abbreviations

DCE Data circuit-terminating equipment
DTE Data terminal equipment

LAP link access procedure

PLP Packet layer protocol

PSDN  Packet switched data network

RPOA  Recognized private operating agency

4.4 ISDN abbreviations

AU Access unit

ISDN  Integrated services digital network
PH Racket handling function

SAPLS Service access point identifier

TA Terminal adaptor

TE Terminal equipment

HLC Higher layer compatibility

5 Overview

5.1 ISDN environment
The ISDN environment is characterised by two configurations. In the first, a packet mode terminal is connected to a

packet mode service, as described in Recommendation X.31. In the second configuration, two packet mode terminals
are connected directly by an ISDN circuit-switched B or H channel.

CCITT Rec. X.612 (1992 E) 5
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5.1.1 Use of a packet mode service

The support of the packet mode terminal equipment by an ISDN when a packet mode service is used is described in
Recommendation X.31. In this case, references to Recommendation Q.931 procedures indicate their use as described
in Recommendation X.31. Two cases for ISDN support of packet mode terminal equipment are defined in
Recommendation X.31: one, the case where the support is via the ISDN Virtual Circuit service [see Figure 1a)], and
the other where the support is via access to PSDN services [see Figure 1b)], respectively referred to as “case B” and
“case A”.

In case A an ISDN transparent circuit connection, either semi-permanent (i.e., non-switched) or demand
(i.e., switched), is used. The corresponding ISDN bearer service is a 64 kbit/s service as described in
Recommendation 1.231. The sub-network functions available to the user are those of the PSDN described in
Recomnfendarion X 25 (semi-permanent access) and Recommendation X.32 (demand access), as well as.ih other
X-Sertes Recommendations (e.g., X.2, X.121).

In case B the ISDN virtual circuit bearer service is used, as described in Recommendation 1.232, \The sub-rletwork
functions available are those described in the 1.2xx-Series Recommendations.

In case A only B channels may be used to access the PSDN, while in case B both B and‘D,channels may be psed to
access the ISDN packet handling function.

5.1.2 Direct circuit-switched connection

Two pagket mode terminal equipment may be connected directly using a0/ISDN B or H channel. The channel [used is
either semi-permanent (i.e. non-switched) or demand (i.e. switched), see.Figure 1c).

5.2 CONS in this ISDN environment

Recomnjendation X.223 | ISO 8878 specifies the method for providing the OSI Connection-mode Network Bervice
(CONS)| through the use of the X.25 packet layer protocol. When operating in an ISDN environment,|a few
requirenjents additional to those contained in Recommendation X.223 | ISO 8878 are necessary.

The requirements for providing CONS by\terminal equipment connected to an ISDN at the S or T reference pojnts are
specified in clause 6.

The reqgirements for providing\CONS in X.25 DTEs presenting an X.21, X.21 bis, or V.25 bis interface af the R
reference point and connected\to an ISDN through a TA are specified in clause 7.

This Re¢ommendation } International Standard uses the X.25 PLP to convey all elements, of all three phases| of the
OSI Connection-mode Network Service.

6 Provision of the CONS in systems attached at the S/T reference point

6.1 Procedures for TE1s or TE2/TAs to provide CONS

This clause of this Recommendation | International Standard covers the five cases that exist taking into account the

various types of underlying connections that can be available to the packet mode TE1 or TE2/TA (see Table 1). The
protocol layers applicable to these cases are given in Figures 2 and 3 and as referenced in Table 1.

The mapping of the elements of the CONS to the protocol and procedures of ISO/IEC 8208 shall be as required by
Recommendation X.223 | ISO 8878. The remaining clauses in this section specify the provisions required in addition
to these mappings, by systems attached to an interface at the S/T reference point.

6 CCITT Rec. X.612 (1992 E)
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¢} Configurations for diréct connection by ISDN circuit-switched B or H channel

TE Terminal equipment
TA Terminal adaptor
PH Phcket handling function

AU Apcess unit

Figure 1 - Cases covered by clause 6

Table 1 — Cases covered by clause 6

1

[ T I . . N
oAy g \—Uuubbtluu PLiitiiviud

by the terminal equipment Access to Figure Subclause
D channel Packet Mode service 2 6.2
B channel : Semi-permanent Packet Mode service 3 6.3.1
B channel : Demand Packet Mode service 3 6.3.2
B or H channel : Semi-permanent Remote terminal 3 6.4.1
B or H channel : Demand Remote terminal 3 6.4.2

CCITT Rec. X.612 (1992 E)

TE1 access
B J |l
R Demand access
TE2 | TA
a) Configurations for case B access
ISDN PSDN
TE1 3 Semi-permanent
access
R SorT 5 R
i 1
TE2 TA Demand access
b} Configurations for case A access
SorT ISBN
TE1 Bor H Semi-permanent TE1
acecess
R SorT SorT R
B BorH i}
= | Ll }
E ] TA Demand access TA i TE2
TI$00080-92
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OSl layer
4
This Recommendation | International Standard
in conjunction with Recommendation X.223 | ISO 8878
3
Q.931 (1.451) ISO/IEC 8208
(see Note) {X.25 PLP)
Q.921 (1.441) 2
(LAPD)
D channel 1
1.430 or 1.431
- —— '~ —_— . TIS00090-92

Additional signalling
for incoming
packet calls

Packet switched
signalling and information
transfer

NOTE - This protocol need not be present in all systems.

Figure 2 - Protocol layers at S and T reference points
when D channel is used in ISDN

Additional elgnau,ng

OSl layer
4
This Recommendation | International Standard
in conjunction with Recommendation X.223 | SO 8878
3
Q.931 (1.451) ISO/IEC 8208
(see Note) (X.25 PLP)
Q921 (1.441)
(LAPD) 1SO 7776 2
(see Note) (X.25 LAPB) B
D channel B or H channel 1
1.430 or 1.431
- — o —— - TISO0100-92
Signalling Packet switched
for circuit switched signalling and information
access transfer

for incoming
packet calis

NOTE - These two protocols need not be present in all systems.

Figure 3 — Protocol layers at S and T reference points
when B channel or H channel is used in ISDN

CCITT Rec. X.612 (1992 E)
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6.2 Additional procedures for a TE1 or TE2/TA to provide the CONS when using the ISDN
D channel

This clause is only applicable in case B access. TEls and TE2/TAs supporting packet operation on the ISDN
D channel present a stack of protocols at the S or T reference point in accordance with the Recommendations and
International Standards indicated in Figure 2. At the physical layer, 1.430 shall be used if the ISDN access is a basic
interface and 1.431 shall be used if the ISDN access is a primary rate interface. At the data link layer, Q.921 shall be
used to provide the LAPD procedures. At the network layer, ISO/IEC 8208 shall be used to provide the packet layer
protocol and Q.931 may be used to provide the “call-offering procedure” which, when present, takes place before the
conveyance of X.25 incoming call packets. The Q.931 procedures enable terminal identification (basic access) and a
determination of which channel (D or B) a specific incoming call packet is to be conveyed on. The following
limitations shall apply :

a) the maximum user data field length of ISO/IEC 8208 data packets shall not exceed 256 octefs;

b) the ISO/IEC 8208 throughput class used shall not exceed 16 kbits/sec on a basic interface.

The subscription and negotiated facilities in the X.25 call establishment packets shall be usedsasnecessary, tp indicate
valueg consistent with these restrictions.

6.2.1 Outgoing calls

ISO/IEC 8208 procedures shall be operated over the ISDN layer 2 procedures using SAPI=16 as defined in
Recommendation X.31. No additional procedures are required.

NOTE — The address fields of the ISO/IEC 8208 packets contain sub-network addresses that are valid for| the ISDN
(e.g. Recommendation E.164 for public ISDNs, where a valid E.164 dddress could be Escape Code + Recommendaftion X.121
numbdr. A network dependent prefix may also be required).

6.2.2 Incoming calls
The procedures applying to incoming calls vary aceording to whether the ISDN call offering procedures are used.

NOTE - The address fields of the ISO/IEC 8208 packets contain sub-network addresses that are valid for the 1ISDN.
6.2.2.1 Without call offering procedures

These] procedures are used by(the sub-network 1f

a) the interfacCe to which the TE1 or TE2/TA is connected has subscribed to the “conditional n¢tification
class Of $ervice”, and the network does not use the call offering procedures for this incoming c3ll; or

b) _the/interface to which the TE1 or TE2/TA is connected has subscribed to the “no notificatiop class of
service”.

1SOM efined in

Recommendation X.31. No additional procedures are required.

6.2.2.2 With call offering procedures

These procedures are used if

a) the interface to which the TE1 or TE2/TA is connected has subscribed to the “unconditional notification
class of service”, or

b) the interface to which the TE1 or TE2/TA is connected has subscribed to the “conditional notification
class of service”, and the network uses the call offering procedures for this incoming call.

CCITT Rec. X.612 (1992 E) 9
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ISO/IEC 8208 protocol procedures shall be used over the ISDN layer 2 procedures using SAPI=16. In addition the
ISDN call offering procedures are also operated over the ISDN layer 2 procedures, using either SAPI=0 or SAPI=16.
Systems conforming to this Recommendation | International Standard, that operate these ISDN call offering
procedures, shall implement these procedures using SAPI=0 and may also implement these procedures using SAPI=16
(see Notes 1 and 2). The ISDN call offering procedures (sece Notes 3 and 4) determine which TE1 or TE2/TA is to
receive the call and are not visible to the NS user. The ISO/IEC 8208 procedures are then operated after the ISDN call
offering procedures have been completed.

NOTES

1 Recommendation X.31 states (Note 4 to 6.2.2.3.1): “Networks providing packet mode call offering shall provide
Q.931 signalling procedures for packet mode calls on SAPI=0. For an interim period, some networks, by subscription agreement,
may offer SAPI=16 broadcast call offering procedures for providing Q.93] signalling. This option will use all Q.93 procedures
for packet mode calls with the following restriction: All calls will be offered as “D-channel exclusive” and will not provide
channel gegotiation procedures. Terminals implementing SAPI=16 procedures shall also implement SAPI=0 procedures for
portability.”

2 In order to maximise terminal portability during the interim period identified in Note 1, systéms should implement
the call offering procedures on both SAPI=0 and SAPI=16.

3 These procedures may use, for example, Recommendation Q.931 addressing, sub-addressing, direct-dial ing-in,
multiple %bscribcr number and compatibility checking information elements, to determine which TE1 or TE2/TA is to recdive the

call. In ofder to avoid unnecessary connection failures, it is suggested that incoming call§Jare not rejected on the bpsis of
compatibility information unless this information identifies as required, a functionality that the terminal is not capable of] (e.g. a
call shoulfl not be rejected because the HLC information element is not present).

4 These procedures may require D-channel selection, or may offer¢the terminal a choice of D or B channels. No
distinction) is made here between these ways of selecting the D channel. Sub-tlause 6.3 covers the case where a B chahnel is
selected.

6.3 Additional procedures for a TE1 or TE2/TA to provide the CONS when using the [SDN
B channel and accessing a packet mode service.

TEls anq TE2/TAs supporting packet operation ©n the ISDN B channel present stacks of protocols at the § or T
reference|point in accordance with the Recomendations and International Standards indicated in Figure 3. One|stack,
which mgy be null, is used to support signalling on SAPI=0 for circuit switched access to the packet handling fupction
and the “tall offering procedure”, and the:other is used to support packet switched signalling and information transfer.
At the physical layer, 1.430 shall be used if the ISDN access is a basic interface, and 1.431 shall be used if the [ISDN
access is|a primary rate interfaces, At the data link layer, Q.921 shall be used over the D channel (signalling) and
ISO 777¢{ shall be used over the:B-channel (information). At the network layer, Q.931 shall be used over the D channel
to convely circuit switched signalling and for the ISDN call offering procedure. Also at the network layer,
ISO/IEC B208 shall be uséd over the B channel for the packet layer protocol (see Note).

The folloving sub«Clauses specify the requirements in addition to those specified in 6.1 for the cases of an underlying
semi-perthaneng connection, and an underlying demand access connection between the TE1 or TE2/TA and the packet
handling function.

NOTE - In case B, the address fields of the ISO/IEC 8208 packets contain sub-network addresses that are valid for the
ISDN. In case A, the address fields of the ISO/IEC 8208 packets contain sub-network addresses that are valid for the PSPDN.

6.3.1 Semi-permanent B-channel connection

Both the basic interface and the primary rate interface provide for semi-permanent connection of a B channel between
the S or T reference point and the packet handling function.

6.3.1.1 Virtual call originated by the TE1 or TE2/TA

No additional procedures are required.

10 CCITT Rec. X.612 (1992 E)
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6.3.1.2 Virtual call originated toward the TE1 or TE2/TA

The procedures applying to incoming calls vary according to whether the ISDN call offering procedures are used. The
use of call offering procedures cannot result in the selection of a semi-permanent B channel in case A access.
Therefore no additional procedures are required for case A.

6.3.1.2.1 Without call offering procedures

No additional procedures are required for case B access if

a) the interface to which the TE1 or TE2/TA is connected has subscribed to the “conditional notification

1 £ - 33 1 .1 - T | &~ sl h § BN o 2eq 3 £ PSR - 13}
CIASS UL JUIVILL , AU UIC THICIWUIR GOULS HUUUSL UIC LAkl Uittty Pl ULLUUITS 11U UGS ul\,uuuug cait] or

b) the interface to which the TE1 or TE2Z/TA is connected has subscribed to the “no notification ¢lass of
service”.

6.3.1.2.2 With call offering procedures

These pfocedures are used if

a) the interface to which the TE1 or TE2/TA is connected has subscribed to the “unconditional notification
class of service”, or

b) the interface to which the TE1 or TE2/TA is connected\bas subscribed to the “conditional notification
class of service”, and the network uses the call offering procedures for this incoming call.

The ISDIN call offering procedures (see Note) determine which B channel is to be used. These procedures |are not
visible tp the NS user. Following successful channel selection, the procedures specified in ISO 7776 and 1SO/IHC 8208
shall apply.

NOTE - These procedures may offer the tepminal a choice of B channels with, or without, the choice of the D channel.
No distinction is made here between these ways of-SelecCting a semi-permanent B channel. Subclause 6.3.2 covers the case|where a
demand j3ccess B channel is selected. Subclause 6:2-Covers the case where a D channel is selected.

6.3.2 Demand access B-channel ‘eennection

Both th¢ basic interface and.the primary rate interface provide for demand access connection of a B channel Between
the S or|T reference pointand the packet handling function.

These afiditional progedures shall only be used if a B channel is not already established between the TE1 or TE2/TA
and the| packet_handling function, if an additional B channel is needed to support the additional traffi¢, or if
notification of\an incoming call is required.

6.3.2.1 Demand access B-channel connection originated by the TE1 or TE2/TA

The receipt by layer 3 of an N-CONNECT request primitive shall first cause the ISDN D channel signalling procedure
for demand access to be used to establish a B channel (see Note). Following successful establishment of this B-channel
connection, including its entering the data transfer phase at layer 1, the procedures specified in ISO 7776 and
ISO/IEC 8208 shall apply. Failure to establish the B channel connection is indicated to the NS user by means of an
N-DISCONNECT indication primitive with the originator parameter indicating “NS provider” and the reason
parameter as given in Table 2.

NOTE - For case A, a circuit-switched bearer service is requested, and the Recommendation Q.931 called party number
information element contains the ISDN address of the PSDN Access Unit. For case B, a packet-switched bearer service is
requested, and the Recommendation Q.931 called party number information element is pot used.
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Table 2 — Mapping of Q.931 causes to CONS reasons

Ttem Q.931 cause NS reason (see Note)
1 1 Unassigned or unallocated number Connection rejection — NSAP unreachable — permanent
2 3 No route to destination Connection rejection ~ NSAP unreachable — permanent
3 6 Channel unacceptable Connection rejection ~ reason unspecified — transient
4 17 User busy Connection rejection — reason unspecified — transient
5 18 No user responding Connection rejection — reason unspecified — permanent
6 22 Number changed Connection rejection — reason unspecified — permanent
7 27 Destination out of service Connection rejection ~ reason unspecified — permanent
8 28 Invalid number format (incomplete number) Connection rejection — reason unspecified — permapent
Y 34 No circuit/channel available Conuection rejection ~ NSAP unreachable) - transient
10 38 Network out of order Connection rejection — reason unspecified’ — permanent
11 41 Temporary failure Connection rejection ~ reason up$peeified — transient
12 42 Switching equipment congestion Connection rejection — reasgn unspecified — transient
13 44 Requested circuit or channel not available Connection rejection —reason unspecified — transient
14 47 Resources unavailable — unspecified Connection rejection ~Teason unspecified — transient
15 57 Bearer capability not authorised Connection rgjection — reason unspecified — permanent
16 58 Bearer capability not presently available Connection'rejection — reason unspecified — permanent
17 63 Service or option not available Conunection rejection — reason unspecified — permanent
18 65 Bearer service not implemented Connection rejection — reason unspecified — permanent
19 66 Channel type not implemented Connection rejection — reason unspecified — permanent
20 79 Service or option not implemented — unspecified] Connection rejection — reason unspecified — permanent
21 81 Invalid call reference value Connection rejection — reason unspecified — permanent
22 82 Identified channel does not exist Connection rejection — reason unspecified — permanent
23 88 Incompatible destination Connection rejection — reason unspecified — permanent
24 95 Invalid message Connection rejection — reason unspecified — permanent
25 96 Mandatory information element is missing Connection rejection — reason unspecified — permanent
26 97 Message type non-existent or not implemented | Connection rejection —- reason unspecified — permanent
27 98 Message-not compatible with call state or Connection rejection — reason uanspecified — permanent
message type non-existent or not implemented
28 99 Information element non-existent or not Connection rejection — reason unspecified — permanent
implemented
29 100 | Invalid information element contents Connection rejection — reason unspecified — permanent
30 101 | Message not compatible with call state Connection rejection — reason unspecified - permanent
31 111 Protocol error — unspecified Connection rejection — reason unspecified — permanent
32 127 | Interworking — unspecified Connection rejection — reason unspecified — permanent

NOTE - The diagnostic field of the Q.931 cause information element may contain an indication of the permanence or transience
of the condition. The NS Reason passed to the NS User may be modified to transfer this additional information.
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6.3.2.2 Demand access B-channel connection originated toward the TE1 or TE2/TA

The procedures applying to incoming calls vary according to whether the ISDN call offering procedures are used.

6.3.2.2.1 Without call offering procedures

No additional procedures are required if

a) the interface to which the TE1 or TE2/TA is connected has subscribed to the “conditional notification
class of service”, and the network does not use the call offering procedures for this incoming call; or

b) the interface to which the TE1 or TE2/TA is connected has subscribed to the “no notification class of
service”.

6.3.2.212 With call offering procedures

These gdditional procedures are to be used if

a) the interface to which the TE1 or TE2/TA is connected has subscribed to the “uncenditional notjfication
class of service”, or

b) the interface to which the TE] or TE2/TA is connected has subscribed toéthe *conditional notification
class of service”, and the network uses the call offering procedures for this\.incoming call.

The ISDN call offering procedures (see Notes 1 and 2) determine which TE! or. TE2/TA is to receive the call (basic
access)| and which B channel is to be used. These procedures are not visible(fo the NS user. Following successful
establighment of this B-channel connection, including its entering the data transfer phase at layer 1, the prdcedures
specifigd in ISO 7776 and ISO/IEC 8208 shail apply.

NOTES

1 These procedures may use Recommendation Q.931 ‘addressing, sub-addressing, and compatibility fhecking
informafion elements, to determine which TE1 or TE2/TA is to recgive the call. In order to avoid unnecessary connection| failures,
it 1s suggested that incoming calls are not rejected on the basislof compatibility information unless this information ideptifies as
required, a functionality that the terminal is not capable of (e-g) a call should not be rejected because the HLC informatior] element
is not present).

2  These procedures may require a partictlar B channel, or may offer the terminal a choice of B channels| with, or
without) the choice of the D channel. No distinction is made here between these ways of selecting a demand access B|chanpel.
Subclaufe 6.3.1 covers the case where a semi:permanent B channel is selected. Subclause 6.2 covers the case where a D channel is
selected

6.3.2.3| Disconnection of the/B.channel

If one or more OSI NetwOrk*connections are established or in the process of being established on an established B
channe] and that B chanpel is disconnected, this disconnection shall be indicated to the NS user by mearls of an
N-DISCONNECT indication primitive with the originator parameter indicating “NS provider” and the{ reason
paramefer as giveh in Table 2 for each OSI Network connection established or in the process of being established.

It is a Iocakmatter as to under what conditions a TE1 or TE2/TA would initiate a disconnection of the B chdnnel(s),
using (3.931 procedures as specified in X.31.

64 Additional procedures for a TE1 or TE2/TA to provide the CONS when using the ISDN B or
H channel and connecting directly to the remote terminal

TE1s and TE2/TA supporting packet operation on the ISDN B or H channel present stacks of protocols at the S or T
reference point in accordance with Recommendations indicated in Figure 3. One stack, which may be null, is used to
support signalling for circuit switched access to the remote terminal, and the other is used to support packet switched
signalling and information transfer. At the physical layer, 1.430 shall be used if the ISDN access is a basic interface,
and 1.431 shall be used if the ISDN access is a primary rate interface. At the data link layer, Q.921 (1.441) shall be
used over the D channel (signalling) and ISO 7776 shall be used over the B or H channel (information). At the network
layer, Q.931 shall be used over the D channel to convey circuit switched signalling. Also at the network layers,
ISO/TEC 8208 shall be used over the B or H channel for the packet protocol.
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The following sub-clauses specify the additional provisions required in the cases of an underlaying semi-permanent
connection, and an underlying demand access connection between the TE1 or TE2/TA and the remote terminal.

6.4.1 Semi-permanent B- or H-channel connection

Both the basic interface and the primary rate interface provide for semi-permanent connection of a B or H (primary
only) channel between the S or T reference point and the remote terminal.

No additional procedures are required.
6.4.2 Demand access B- or H-channel connection

Both the basic interface and the primary rate interface provide for demand access connection of a B or H (primary
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6.4.2.]1 Establishment of the B or H channel by TE1 or TE2/TA

The fgllowing additional procedures shall be used if a B or H channel is not already established'bétween th¢ TE1 or
TE2/T|A and the remote terminal, or if an additional B or H channel is needed to support the additional traffic.

The receipt by layer 3 of an N-CONNECT request primitive shall first cause the ISDN Déchannel signalling procedure
for demand access to be used to establish a B or H channel (see Note). Following.-successful establishment of this
channgl connection, including its entering the data transfer phase at layer 1, the procedures specified in ISO 7776 and
ISO/IBC 8208 as constrained by 6.4.3 and 6.4.4 below shall apply.

Failurg to establish the channel connection is indicated to the NS user by means of an N-DISCONNECT indication
primitjve with the originator parameter indicating “NS provider” and the'reason parameter as given in Table 2

NOTE - A circuit-switched bearer service is requested, andy‘the Recommendation Q.93 called party number
information element contains the ISDN address of the remote terminal.

6.4.2.21 Establishment of the B or H channel towards the TE1 or TE2/TA

The ISDN call offering procedures (see Note) determine'which TE1 or TE2/TA is to receive the call (basic acq ess) and
which B channel is to be used. Following successful-establishment of this B- or H-channel connection, incl ding its
enterirfg the data transfer phase at layer 1, the procedures specified in ISO 7776 and ISO/IEC 8208 as coIstrained
by 6.43 and 6.4.4 of this Recommendation International Standard shall apply.

NOTE - These procedures maytuse the Q.931 addressing, sub-addressing, and compatibility checking information
elements, to determine which TEl or AE2/TA is to receive the call. In order to avoid unnecessary counection faildres, it is
suggested that incoming calls are nét rejected on the basis of compatibility information unless this information idehtifies as
requiredi, a functionality that the terminal is not capable of (e.g. a call should not be rejected because the HLC information element
is not pfesent).

6.4.2.3 Disconnection of the B or H channel

If one pr more QSI'Network connections are established or in the process of being established on an esmbliﬂed B or
H channel and-that channel is disconnected, this disconnection shall be indicated to the NS user by means of an
N-DISCONNECT indication primitive with the originator parameter indicating “NS provider” and thd reason
paramgter-as given in Table 2 for each OSI Network connection established or in the process of being established.

As a local matter the system may attempt to re-establish the connection. If this attempt is successful the NS-user is not
made aware of the original loss of the channel.

NOTE - Care should be exercised to ensure that the connection is re-established to the same system.

It is a local matter as to under what conditions a TEl or TE2/TA would initiate a disconnection of the B- or
H-channel(s), using Q.931 procedures.

6.4.2.4 Identification
When establishing a switched connection, it may be necessary to exchange identification information for various

reasons (e.g., for billing or security purposes). The need for, and method(s) of, identification exchange will, in general,
be known a priori and depend on the mode of ISO/IEC 8208 operation.
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There are three cases governing the need for identification exchange:
a) no exchange is ever needed between the two DTES;
b) anexchange is always needed between the two DTEs;

¢) the need, or lack of need, of an exchange between the two DTEs depends on other factors known to the
two DTEs.

When an exchange of identification information is required, the method(s) of exchange will be selected from the
methods given in Recommendation X.32 (see Note 1). The method(s) to be used is (are) agreed between the two DTEs
on an a priori basis (see Note 2).

NOTES
1 Although X.32 specifies the procedures as DTE/DCE they are applied to the DTE/DTE case by this document.

2 One of the identificabhon methods allowed by Recommendationn X.32 1s use of the capabilities of the $witched
network |for identification. When using such an identification method, the specific protocol mechanisms must alse b agreed
among the two DTEs and the switched network.

6.4.3 Additional data link layer requirements

6.4.3.1 | Mode of protocol

The bapic mode (modulo 8) single link procedures of ISO 7776 shall be implemented. The extended mode
(modulg 128) single link procedure may also be implemented.

6.4.3.2 | Addressing

For operation over a demand access channel, the TE1 or TE2/TA that initiates establishment of the B or H phannel
shall us¢ address “A” (as defined in ISO 7776) and the remote terminal shall use address “B”, unless the assigriment is
known q priori.

For opefation over semi-permanent channels, the address assignmeiits shall be known a priori.

6.4.3.3 | Parameter values

It is recpmmended that the ISO 7776 T1 timer be capable of being set to a value of 5 s in order to cope with multiple
satellite|links. It is recommended that 1031 octet frames be supported in order to accommodate satellite connecfions.

NOTE - In addition to these recommendations, the use of large windows, requiring the use of extend¢d mode
(modulo|128) operation may be advisable, particularly if multiple satellite hops are likely.

6.4.3.4 [ Synchronization

1t is reqommended that the follewing procedure is followed to ensure that neither protocol implementation sgnds the
first frame until the peer impl€mentation is ready to receive it:

a) send a sequence of “1” bits until notified of B- or H-channel establishment;
b) activateqeceiver,
¢) send.sequence of flags;

d)¢ \wait until the first flag is received from the remote entity; and

e) _consider the remote entity as active and start communication.

6.4.4 Additional network layer requiremehts

6.4.4.1 Addresses

The ISO/IEC 8208 packets shall not convey information in the address fields. The called and calling NSAP addresses
are entirely conveyed in the ISO/IEC 8208 called and calling address extension facilities.

If packets are received which contain addressing information in the address fields, this information shall be ignored.
6.4.4.2 Throughput QOS parameter

The calling NL entity should have local knowledge of the bearer capability of the channel. This a priori knowledge is
generally obtained by means of subscription information. This knowledge may be modified by Q.931 signalling.
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