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ISO/IEC 9574

Foreword

: 1989(E)

ISO (the International Organization for Standardization) and IEC (the [International

Electrotechnical Commission) together forma system for world wide st

ndardization

as a whole. National bodies that are-members of ISO or IEC partitipate in the

development of International Standards through technical committeeg
by the respective organization to-deal with particular fields of technical

established
activity. ISO

and IEC technical committees\collaborate in fields of mutual intprest. Other

international organizations, governmental and non-governmental, in liaj
and IEC, also take part in the-work.

son with ISO

in the field of information technology, ISO and IEC have established a jgint technical

committee, ISO/IECJTC 1. Draft International Standards adopted
technical committee are circulated to national bodies for approval
acceptance as<nternational Standards. They are approved in accd
procedures trequiring at least 75% approval by the national bodies vof]

by the joint
before their
rdance with

ing.

Interfiational Standard ISO/IEC 9574 was prepared by Joint Technicgl Committee

ISO/EC JTC 1, Information technology.
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INTERNATIONAL STANDARD

ISO/IEC 9574 : 1989 (E)

Information technology - Telecommunications and
information exchange between systems - Provision of the
OSI connection-mode network service by packet mode

terminal equipment connected to an integrated servicps

digital network (ISDN)

1.1 Scppe

This Intgrnational Standard specifies the method of providing
the OSI Connection-mode Network Service (CONS) by packet
modetefminal equipment connected to an Integrated Services
Digital Network (ISDN) in accordance with the procedures
describgd in CCITT Recommendation X.31. This is done by
specifying the mapping of the CONS primitives and
parameters to and from the elements of the protocols used by
two typds of packet mode terminal equipment:

n X.25 DTE (TE2) connected to an R reference point
nd accessing an ISDN; and

packet mode ISDN terminal (TE1) operating I1SO
208 packet layer protocol (PLP) and connectedto an
ISDN at either the S or T reference point.

NOTE - The definitions of TE1, TE2 and TA equipment, and R,
S, and T reference points are given in CCITT Recommendation
1.411],. This International Standard appliestoa TE1or TE2/TA (i.e.,
an QS| End System) regardless of whether it is a physically
sepafate system or embedded in other equipment such as a PBX.

This Intprnational Standard addresses the provision of the
CONS |using Virtual Calls as .described in CCITT
Recomrendation X.25, it does-not address the use of X.25
Permanpnt Virtual Gircuits.

NOTE - This International Standard uses numbers to identify layers,
rather th}'\ their names. This.js done to align the terminology of this
t

docume with the . terminology of the related CCITT
Recommendations forJSDN, and does not imply any change in the
functiongity of the layers from that defined in the Basic Reference
Model fof Open Systems Interconnection.

1.2 Ngrmative references

The follbwing—standards—e provisions—witieh—th
reference in this text, constitute provisions of this Internationa
Standard. Atthetime 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 listed below. Members of IEC
and 1SO maintain registers of currently valid International
Standards.

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

NOTE - See also CCITT Recommendation X.25

Section 1 : General

ISO 8208 : 1987, \nformation processing systems - Data
communications>= X.25 Packet Level Protogol for Data
Terminal Equipment.

NOTE - Se¢ also CCITT Recommendation X.25

ISO 8878 :1987, Information processing sysfems - Data
communications - Use of X25 to provide the OSI
connection-mode network service.

NOTE - See also CCITT Recommendation X.223

CCITT Recommendation 1.231, Circuit-mode bearer service
categories.

CCITT Recommendation 1.232, Packet-mode bearer service
categories.

CCITT Recommendation |.430, Basic User-Network Interface
Layer 1 Specification.

CCITT Recommendation 1.431, Primary Rate User-Network
Interface Layer 1 Specification.

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

CCITT Recommendation Q.931 (1.451), ISDN User-Network
interface Layer 3 Specification.

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

CCITT Recommendation X.21, Interface Be¢tween Data
Terminal Equipment (DTE) and Data Circuit-terminating
ﬁquipmkent (DCE) for Synchronous Operation op Public Data
etworks.

c6 © bisT—Use—on- Public Data
Networks of Data Terminal Equipment (DTE) which is
Designed for Interfacing to Synchronous V-series Modems.

CCITT Recommendation X.31 (I.46I%), Support of Packet
Mode Terminal Equipment by an ISDN.

CCITT Recommendation X.32, Interface between data
terminal equipment (DTE) and data circuit-terminating
equipment (DCE}) for terminals c()j)erating in the packet mode
and accessing a packet switched public data network through
apublic switched telephone network or a circuit switched public
data network.

NOTE - All references to CCITT Recommendations refer to the text
of these Recommendations as approved by the CCITT Plenary
Assembly in 1988

et "
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1.3 Definitions
This International Standard makes use of the following terms.
1.3.1 Reference Model definitions (ISO 7498)

a) Network connection

b) Network Layer
c) Network Setvice

1.3.2 Service conventions definitions (ISO/TR 8509)
a) Network Service provider

1.4 Abbreviations

1.4.1 Reference Model abbreviations
NS  Network Service
0S|  Open Systems Interconnection

1.4.2 Network service abbreviations
CONS Connection-mode Network Service
QOS  Quality of Service

1.4.3 X.25 abbreviations

b} Netw‘tIk Service user

1.3.3 Network Service definitions (ISO 8348)
a) N-CONNECT request
b) N-DISCONNECT indication

1.3.4 X.25|definitions (ISO 8208)
a) DATA|packet
b) Data terminal equipment

ING CALL packet

Recommendation l.112(Definitions
| equipment
b) referepce point

1.3.7 CCITT Recommendation 1.411 Definitions
a) Rrefefence point
b) S refefence point
¢) T refefence point
d) Termimpal adaptor

1.3.8 CCIA
a) B Channel
b) D Channel

1.3.9 CCITT Recommendation X.121 Definitions
a) prefix
b) escape

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

1.4.4 ISDN abbreviations

AU Access Unit

ISDN  Integrated-Services Digital Network
PH Packet.Handling function

SAPlI  Seryice Access Point Identifier

TA Terminal Adaptor

TE Terminal Equipment

HLC Higher Layer Compatibility

1.5 Overview

1.5.1 ISDN environment

The support of the packet mode terminal equipmentjwithin the
scope of this International Standard by an ISDN is flescribed
in CCITT Recommendation X.31. Throughout  this
International Standard references to CCITT Recommendation
Q.931 procedures indicate their use as described|in CCITT
Recommendation X.31. Two cases for ISDN suppor{of packet
mode terminal equipment are defined in| CCITT
Recommendation X.31: one, the case where the sugport is via
the ISDN Virtual Circuit Service (see figure 1a), andthe other
where the support is via access to PSDN services ($ee figure
1b), respectively referred to as “"case B" and "case A"

In case A an ISDN transparent circuit connectipn, either
semi-permanent (i.e., non-switched) or demand (i.e.,
switched), is used. The corresponding ISDN beargr service
is a 64 kbit/s service as described in CCITT Recommendation
1.231. The sub-network functions available to thg user are
those ofthe PSDN described in CCITT Recommendation X.25
(semi-permanent access) and CCITT Recommendation X.32
(demand access), as well as in other X-Serigs CCITT

In case B the ISDN virtual circuit bearer service is used, as
described in CCITT Recommendation 1.232. The sub-network
functions available are those described in the |.2xx-Series
CCITT 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 used to access
the ISDN packet handling function.
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1.5.2 CONS in this ISDN environment

ISO 8878 specifies the method for ’\f)roviding the OSI
Connection-mode Network Service (CONS) through the use
of the X.25 packet layer protocol. When operating in an ISDN
environment, a few requirements additional to those contained
in ISO 8878 are necessary.

The requirements for providing CONS by terminal equipment
connected to an ISDN at the S or T reference points are
specified in section two of this International Standard.

ISO/IEC 9574 : 1989(E)

The requirements for providing CONS in X.25 DTEs
presenting an X.21, X.21bis, or V.25bis interface at the R
reference point and connected to an ISDN through a TA are
specified in section three of this International Standard.

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

SORT
TEA

R SORT
TA

TE2

Figure 1a) - Configurations for case B access

SEMI-PERMANENT

LEGEND:
SEMI-PERMANENT TE = TERMINAL
EQUIPMENT
ACCESS TA = TERMINAL
ADAPTOR
bt PH< PACKET
DEMAND ACCESS ANDLING
FUNCTION
AU = ACCESS
UNIT

TEY !

TE2 ! TA

ACCESS

DEMAND ACCESS

Figure-1b) - Configurations for case A access

1 }
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Section 2 : Provision of the CONS in systems attached at the S/T reference
point

2.1 Procedures for TE1s or TE2/TAs to provide
CONS

This section of this International Standard covers the three
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 as

The mapping of the elements of the CONS to the protocol and
procedures of 1ISO 8208 shall be as required by ISO 8878 for
aconforming implementation that does not use the X.25(1980)
Sub-networ ependent Convergence Protocol.  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.

referencedfintable—t-

Table 1 - Cases covered by section two
Underlying connection perceived by the terminal equipment Figure Subclause
0 channel 2 2.2
B channel : Semi-permanent 3 2.3.1
B channel : Demand 3 23.2
OSILAYER
OSI LAYER
4
4
NDA
THIS|INTERNATIONAL STANDARD THIS INTERNATIONAL STA RD
1SO 8878 ISO 8878 .
3
. . 1SO 8208
Q.931 (1.451) ISO 8208 Q.831 (1451)
see Note .
(se Note) (X.25 PLP) ( ) (X.25 PLP)
Q.921 (1.441) ISO 7776
Q. 921 (). 441 2
( ) 2 (LAPD) (X.25 LAPB)
(LAPD) (see Note)
N K
\ ) N e
o D CHANNEL B CHANNEL 1
D CHANNEL 1 . 430 OR I. 431
. 430 OR I. 434 . .
C X W,
K y,

o ~ SIGNALLING FOR PACKET SWITCHED
ADDITIONAL PACKET SWITCHED CIRCUIT SWITCHED SIGNALLING AND
SIGNALLING SIGNALLING AND ACCESS INFORMATION
FOR INCOMING INFORMATION TRANSFER
PACKET|CALLS TRANSFER ADDITIONAL

SIGNALLING FOR
v INCOMING PACKET
NOTE - This protocol may not be present in all systems. CALLS

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

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

Figure 3 - Protocol layers at S and T reference points
when B channel is used in ISDN
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2.2 Additional procedures for a TE1 or TE2/TA
to provide the CONS when using the ISDN D
channel

This clause is enly applicable in case B access. TE1s 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 CCITT Recommendations indicated in
figure 2. Atthe 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. Atthe data link layer, Q.921

ISO/IEC 9574 : 1989(E)

2.2.2.2 With call offering procedures

These additional procedures are used if the conditions in
2.2.2.1 do not apply (see note 1).

ISO 8208 protocol procedures shall be used over the ISDN
layer 2 procedures using SAPI=16. In addition the ISDN call
oftering procedures are also operated over the ISDN layer 2
procedures, using either SAPI=0 or SAPI=16. Systems
conformin? to this International Standard, that operate these
ISDN cal offering Brocedures, shall implement these
procedures using SAPI=0 and may also implement these
procedures using SAPI=16 (see notes 2 and 3). The ISDN call
offering procedures (see notes 4 and 5) determine which TE1
or TE2/TA is to receive the call and isihle to the NS

shall be Ysed to provide the LAPD procedures. Atthe network
layer, ISP 8208 shall be used to provide the packet layer
protocol aind Q.931 may be used to provide the "call-offering
procedurg" which, when present, takes place before the
conveyamce of X.25 INCOMING CALL packets. The Q.931
procedurps 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
limitationg shall apply :

a) The maximum User Data field length of ISO 8208
DIATA packets shall not exceed 256 octets.

b) The ISO 8208 Throughput Class used shall not exceed
1B kbits/sec on a basic interface.

The subgcription and negotiated facilities in the X.25 Call
Establishment packets shall be used, as necessary, to indicate
values cgnsistent with these restrictions.

2.2.1 Oytgoing calls

1SO 8208 procedures shall be operated over the ISDN layer
2 protopol using SAPI=16 as defined in CCHOT
Recommpndation X.31. No additional procedurés are
required.

NOTE - [he address fields of the ISO 8208 packets contain
sub-netwgrk addresses that arevalid forthe ISDN (e.g. E. 164 forpublic
ISDNs, where a valid E.164 address could beg Escape Code + X.121
number. Al network dependent prefix may @lsobe required).

2.2.2 In¢oming calls

The procpdures applying to-iricoming calls vary according to
whether the ISDN call offeting procedures are used.

NOTE - [he address-fields of the ISO 8208 packets contain
sub-netwdrk addresses.that are valid for the ISDN.

2.2.2.1 Without'call offering procedures
These proeédures-are-tsed-by-the-sub-netwe

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”.

1SO 8208 procedures shall be operated over the ISDN layer
2 procedures using a SAPI=16 as defined in CCITT
Recommendation X.31. No additional procedures are
required.

user. The ISO 8208 procedures are then opetated after the
ISDN call offering procedures have been camplgted.

NOTES

1 This includes when the interface to which the TE1 or TE2Z/TA is
connected has subscribed to the "Unconditional Notifi¢ation class of
service",

2 CCITTRecommendation X.31.states (note 4to Section6.2.2.3.1):
“Networks providing packet mode call offering shall grovide Q.931
signalling procedures for packetmode calls on SAPI=0. |For aninterim
period, some networks, by“\subscription agreemerjt, may offer
SAPI=16 broadcast call(oftering procedures for prgviding Q.931
signalling. This option will use all Q.931 procedures for packet mode
calls with the following restriction: All calls willbe offeredlas "D channel
exclusive" and willnot provide channel negotiatiorE procedures.
Terminals implementing SAPI=16 procedures shall also implement
SAP|=0 procedutes for portability.”

3 In orderto/maximise terminal portability during the jnterim period

identified it note 2, systems should implement thel call offering
procedures on both SAPI=0 and SAPI=16.

4 These procedures may use Q.931 addressing, sup-addressing,
and compatibility checking information elements, to defermine which
TE1 or TE2/TA is to receive the call. In order to avoid unnecessary
connection failures, itis suggested thatincoming calls afe not rejected
on the basis of compatibility information uniess thiE information
identifies as required, a functionality that the terminal is not capable
of (eg. a call should not be rejected because the HLC information
element is not present).

5 These procedures may require D channel selectior), or may offer
the terminal a choice of D or B channels. No distinctionjis made here
between these ways of selecting the D channel. Subclagse 2.3 covers
the case where a E channel is selected.

2.3 Additional procedures for a TE1 gr TE2/TA
to provide the CONS when using the ISDN B
channel

TE1s and TE2/TAs supporting packet operation pn the ISDN
B channel present stacks of protocols at the S or|T reference
point in accordance with the CCITT Recommendations
indicated in figure 3. One stack, which may be nyll, is used to
supﬁort signalling on SAPI=0 for circuit switched dccess to the
packet handling function and the 'call offering progedure’, and
the other is used to support packet switched signalling and
information transfer. Atthe 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. Atthe datalink
layer, Q.921 (L.441) shall be used over the|D channel

grallinganrdiSO 6-shall-be-tsed-everthe B channel
(information). At the network layer, Q.931 shall be used over
the D channel to convey circuit switched signalling and for the
ISDN call offering procedure. Also at the network layer, ISO
8208 shall be used over the B channel for the packet layer
protocol (see note).

The following sub-clauses specify the requirements in addition
to those specified in clause 2.1 for the cases of an underlying
semi-permanent 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 8208 packets contain
sub-network addresses that are valid for the ISDN. In case A the
address fields ofthe ISO 8208 packets contain sub-network addresses
that are valid for the PSDN.
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2.3.1 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.

2.3.1.1 Virtual Call Originated by the TE1 or TE2/TA
No additional procedures are required.

2.3.1.2 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 ¢f call offering procedures cannot result in
selection of a semi-permanent B channel in case A access.
Therefore no additional procedures are required for case A.

2.3.1.2.1 Without call offering procedures
No additiopal proceduras are required for case B access if

a) thelinterface to which the TE1 or TE2/TA is connected

hag subscribed to the "Conditional Notification class of
ice", and the network does not use the call offering
edures for this incoming call; or

b) the|interface to which the TE1 or TE2/TA is connected
hag subscribed to the "No Notification class of service".

2.3.1.2.2 With call offering procedures

These addjtional procedures are used for case B access if the
conditions[in 2.3.1.2.1 do not apply (see note 1).

The ISDN|call offering procedures (see note 2) determine
which B channel is to be used. These procedures are not
visible to tHe NS user. Following successful channel selection
the procedures specified in ISO 7776 and iSO 8208 shall

apply.
NOTES

1 This indludes when the interface to which the TE1 or TE2/TA is
connected has subscribed to the "Unconditional Notification class-of
service",

2 These grocedures may offer the terminal a choice of B channels
with, or without, the choice of the D channel. No distinction.is made
here betwegn these ways of selecting a semi-permanent B'channel.
Subclause 2.3.2 covers the case where a demand access B channel
is Isele%ted. Subclause 2.2 covers the case where . a’D channel is
selected.

2.3.2 Demand Access B channel'Connection

Both the basic interface and the primary rate interface provide
for demang access connection of @B channel between the S
ce point and the packet handling function.

These addjtional procedures-shall only be used if a B channel
is not alreddy established between the TE1 or TE2/TA and the
packet hardling functien{if an additional B channel is needed
to support the additional traffic, or if notification of an incoming
call is reqyired.

2.3.2.1 Demand-Access B channel Connection Originated
by the TE

NOTE - For case A, a circuit-switched bearer service is requested,
and the CCITT 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 CCITT Recommendation Q.931 Called party number information
element is not used.

2.3.2.2 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.

No additional procedures are required if

a) the interface to which the TE1 or TE2/TA is connected
has subscribed to the "Conditional Notificatipn class of
service", and the network does not use the dall 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 ¢f service".

2.3.2.2.2 With call offering procedures

These additional procédures are used if the copditions in
2.3.2.2.1 do not apply (see note 1).

The ISDN callfoffering procedures (see notes|(2 and 3)
determinewhich TE1 or TE2/TA is to receive the(call (basic
access)and which B channel is to be used. These grocedures
are not,wvisible to the NS user. Following Bsuccessful
establishment of this B channel connection, ingluding its
entering the data transfer phase at layer 1, the grocedures
specified in ISO 7776 and ISO 8208 shali apply.

NOTES

1 This includes when the interface to which the TE1 gr TE2/TA is
connected has subscribed to the "Unconditional Notifica|i:n class of
service",

2 These procedures may use the Q.931 ddressing,
sub-addressing, and compatibility checking information ¢lements, to
determine which TE1 or TE2/TA is to receive the call. In ofder to avoid
unnecessary connection failures, it is suggested that ingoming calls
are not rejected on the basis of compatibility information| unless this
information identifies as required, a functionality that the terminal is
not capable of (eg. a call should not be rejected because the HLC
information element is not present).

3 These procedures may require a particular B channel, or may
offer the terminal a choice of B channels with, or withou, the choice
of the D channel. No distinction is made here between these ways of
selecting a demand access B channel. Subclause 2.3.1 covers the
case where a semi-permanent B channel is selected. Subclause 2.2
covers the case where a D channel is selected.

2.3.2.3 Disconnection of the B channel

If one or more OS| Network connections are established orin
1 i i i B channel

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 the
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 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.

and that B 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 the reason parameter as given in table 2
for each OSi Network connection established or in the process
of being established.

Itis alocal matter as to under what conditions a TE1 or TE2/TA
would initiate a disconnection of the B channel(s), using Q.931
procedures as specified in X.31.
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Table 2 - Mapping of Q.931 causes to CONS reasons
ltem 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 - pprmanent
7 27 Destination out of service Connection rejection - reason unspecifieds phrmanent
8 28 Invalid number format Connection rejection - reason unspecified - pbrmanent
(incomplete number)
9 34 No circuit/channel available Connection rejection - NSAP unreachable - tfansient
10 38 Network out of order Connection rejection - reason unspecified - permanent
11 4 Temporary failure Connection rejection - reason unspecified - transient
12 |42 Switching equipment congestion Connection rejection 3 reason unspecified - transient
13 |44 Requested circuit or channel not available Connection rejection - reason unspecified - transient
14 |47 Resources unavailable - unspecified Connection rejection - reason unspecified - transient
15 57 Bearer capability not authorised Connection rejection - reason unspecified - pgrmanent
16 58 Bearer capability not presently available Connéction rejection - reason unspecified - permanent
17 63 Service or option not available Connection 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 - pgrmanent
22 |82 ldentified 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 - pgrmanent
25 96 Mandatory information element is missing Connection rejection - reason unspecified - pgrmanent
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 unspecified - permanent
message type-non-existent or not implemented
28 199 Information~) element non-existent or not| Connection rejection - reason unspecified - permanent
implemeénted
29 100 Invalid information element contents Connection rejection - reason unspecified - permanent
30 101 Message not compatible with call state Connection rejection - reason unspecified - pgrmanent
31 111 Protocol error - unspecified Connection rejection - reason unspecified - pgrmanent
32 127 Interworking - unspecified Connection rejection - reason unspecified - pgrmanent
NOTE - TH

The NS R

eDiagnostic field of the Q.931 Cause information element may contain an indication of the permanence or transience of thg condition.
Tal
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Section 3 : Provision of the CONS

3.1 Procedures for TE2s to provide the CONS
at the R reference point

This section of this international Standard covers the three
cases that exist at the R reference point taking into account
the various types of underlying connections that can be
available to the TE2 (see table 3). The protocol layers
applicable to these cases are given in figure 4.

in systems attached at the R reference
point

The mapping of the elements of the CONS to the protocol and
procedures of ISO 8208 shall be as required by ISO 8878 for
a conforming implementation. The X.25(1980) Sub-network
Dependant Convergence Protocol shall only be used if the
receiving system also implements this protocol. The remaining
clauses in this section specify the provisions required in
addition to these mappings, by systems attached to an
interface at the R reference point.

Table 3 - Cases covered by section three
Underlying connection perceived by the terminal equipment Subclause
Leased circuit 3.2.1
Direct call 3.2.2
Circuit switched 3.23
Whether case A or case B access is being used ig not visible
OSI LAYER to the TE2, except perhan for Quality of Senfice (QOS)
restrictions if the D channel is used. These QOS Jrestrictions
4 are caused by restrictions in packet sizes and Throughput
Class (see 2.2).
THIS(INTERNATIONAL STANDARD . .
3.2.1 Leased circuit connection
ISO 8878 The X.21, X.21 bis, and V series interfaces provide {or a leased
3 circlit connection at the R reference point. This legsed circuit
ISO 8208 connection perceived by the TE2 may, by means ¢f functions
in the TA, use either the ISDN D channel, semi-permanent B
(X.25 PLP) channel, or demand access B channel to access$ the ISDN
packet handling function or the PSDN Access Unit| This is not
visible to the TE2, except perhaps for a few Quality of Service
1SO 7776 items
2 .
(X225 LAPB) No additional procedures are required.
3.2.2 Direct call connection
X.21, X.21 bis, or V Series ! X.21 and X.21 bis (including V.25 bis) interfaces pfovide for a
direct call connection at the R reference point. This direct call
s ~ A conne%tion percefi‘vedg)y ItgeD EEDZ np}ay, b)l/ means o¢f functions
in the TA, use either the channel, semi-pgrmanent B
SIGNALLING FOR PACKRTBWITCHED channel, or demand access B channel to acces$ the ISDN
CIRCUIT SWITCHED SIGNALLING AND packet handling function or the PSDN Access Unitf This is not
ACCEds INFORMATION visible to the TE2, except perhaps for a few Quality of Service
TRANSFER tems. N o
The additional provisions contained in the subclayses below
apply.

Figyre 4 - Protocol layers at R reference point

3.2 Addjtional procedures for a TE2 to provide
the CONS-at the R reference point

3.2.2.1 Direct call circuit switched connection joriginated
by TE2 at the R reference point ‘

If the circuit switched connection at the R reference point is

TE2s implement all three protocol layers for access to an X.25
data network (see figure 4). At the physical Iag(er (and for
signalling for a circuit switched connection), either X.21 or X.21
bis may be used. Atthe data link layer, ISO 7776 Erocedures
shag be used. At the network layer, ISO 8208 PLP shall be
used.

The following sub-clauses define the additional procedures
required for each of the three ty_Pes of underlying connections
that can be perceived by the TE2 at the R reference point:
leased circuit connection, direct call connection, and circuit
switched connection.

not already established, the receipt by Tayer 3 of an
N-CONNECT request primitive shall first cause the X.21 or
X.21 bis (including V.25 bis) procedures for direct call to be
used to establish the connection. Following the successful
establishment of this connection and the X.21 or X.21 bis
procedures for entering the data transfer phase at layer 1, the
procedures specified in ISO 7776 and ISO 8208 shall apply.

Failure to establish the circuit switched 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 4.
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