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Recommendation T.65

APPLICABILITY OF TELEMATIC PROTOCOLS AND TERMINAL CHARACTERISTICS
TO COMPUTERIZED COMMUNICATION TERMINALS (CCTs)

(Melbourne, 1988)

The CCITT,

considering

(a) that there is an increasingly growing base of computerized communication terminals, such as
communicating personal computers;

(b) that Administrations will require provisions to enable these devices to access CCITT-defined services,
such as telematic services;

(c) that communication of these devices with each other may use provisions specified for communication
within telematic services;

(d) that such devices may, due to their adaptive nature, require, in some areas, different protocols and
terminal characteristics than existing telematic terminals;

(e) that the various telematic services are defined in the F-Series of Recommendations;

(f) that the reference model for open systems interconnection is defined in the X-200-Series of Recom-
mendations;

(g) that the various telematic protocols and terminal characteristics are defined in the T-Series of
Recommendations;

(h) that there is a requirement to assess the applicability of the protocols and terminal characteristics
defined in the CCITT telematic recommendations to computerized communication terminals;

unanimously declares the view

that the following technical provisions determine the applicability of protocols and terminal characteristics
specified in CCITT Telematic Recommendations to Computerized Communication Terminals.

CONTENTS

1 Scope
2 Characteristics and model

2.1 Definition

2.2 Characteristics

2.3 General model

24 Minimum capability
3 Access to the Teletex service

3.1 General

3.2 Characteristics

33 Applicability of the relevant CCITT Recommendations

34 Access methods
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4 Access to the Group 3 facsimile service

4.1 General

4.2 Characteristics

43 Applicability of the relevant CCITT Recommendations
5 Access to the Group 4 facsimile service
6 Access to the mixed-mode option of the Teletex service
7 Access to the videotex service

7.1 General

7.2 Characteristics

7.3 Applicability of the relevant CCITT Recommendations
8 Access to MHS

8.1 General

8.2 Characteristics

8.3 Applicability of the relevant CCITT Recommendations
9 Access to the directory service

9.1 General

9.2 Characteristics

9.3 Applicability of the relevant CCITT Recommendations
1 Scope
1.1 This Recommendation addresses the applicability of the protocol and terminal characteristics specified in

CCITT-defined Recommendations to Computerized Communication Terminals (CCTs). It should be observed that
the “adaptive” (as opposed to dedicated) nature of CCTs calls for, in certain areas, more flexibility, but without
undue degradation of capabilities. The issues of flexibility versus degradation of capabilities strongly influenced
the proposals made in this Recommendation.

1.2 This Recommendation specifies how the various telematic Recommendations may be used, and any
additional requirements, to enable computerized communication terminals to access the various telematic services.
It is noted that while this Recommendation is applicable to CCTs only when accessing telematic services,
consideration may be given to the use of the technical aspects of this Recommendation if CCTs communicate with
each other utilizing the telematic protocols.

1.3 Section 2 describes the characteristics of computerized communication terminals. The remaining sections
define how the relevant telematic Recommendations may be used to enable CCTs to access the telematic services.
1.4 Figure 1/T.65 shows various methods for CCTs to access the telematic services which are described in §§ 3
to 9. .

Three methods are proposed:

i) access to and from a telematic service via service access facility (SAF) (see § 3.4.2, for example);
if) direct access from and to a telematic service;

iii) direct access from a CCT to a telematic service, reverse access via SAF (see § 3.4.3, for example).

2 Characteristics and model

2.1 Definition

The term Computerized Communication Terminal (CCT) refers to a device or equipment, which may be
portable, with a processor and communication facility, typically a user work station, which permits entry of
various applications and which can access: CCITT-defined services, such as telematics, as prescribed in this
Recommendation.
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TELETEX

See § 3.4.2 SAF B
Note
Seesd [ FAX G3 ]
]
/l‘\ See § 5 (ffs) [ FAX G4 ]
cCcT
See § 6 {ffs) [ Mixed mode |
s [ Videotex |
«— [TiF |
See § 8 L MHS
| | )
<+ > 1 DUA | Directory
See § 9 N P service
T0801251-80

CCT Computerized communication terminal
DUA Directory user agent

MHS Message handling system

SAF Service access facility

TIF  Telematic interworking facility

ffs For further study

Note — As far as possible, the SAF functions should be realized using Message Handling Systems.

FIGURE 1/T.65

Various access methods

22 Characteristics
Computerized communication terminals differ in certain characteristics from telematic terminals. The

following subsections identify the characteristics of CCTs. Characteristics specific to each case of the access to
telematic services are given in §§ 3 to 9.

2.2.1  Capability

A CCT maybe used to access the telematic services. The provisions in this Recommendation provide a
basic level of compatibility between CCTs and the telematic services.

2.2.2  Protocols

In general, CCTs will use OSI protocols defined in the X.200-Series of Recommendations, but configured
to meet the requirements defined in the relevant T-Series of Recommendations. Exceptions include the cases of
access to the non-OSI-based telematic services, where the relevant T-Series of Recommendations apply.

2.2.3  Terminal requirements

In general, the relevant T-Series Recommendations for terminal requirements apply. The details specified
to each access to telematic services, and any additional (or relaxed) requirements are specified in §§ 3 to 9.

Fascicle VII.S — Rec. T.65 5



2.3 General model

A model for CCTs accessing telematic services based on OSI is given in Figure 2/T.65. The model
identifies the relevant Recommendations applicable to each level in the OSI layers, for each case of access to
telematic services. In particular, two sets of protocols are identified for access to OSI-based telematic services:

a) A set of OSI protocols common to most accesses to telematic services is identified for the lower layers
up to and including the session kernel in the session layer. The corresponding CCITT Recommenda-
tions required are identified.

b) Above the common set of protocols, additional session layer functional units based on Recommenda-
tions X.215/X.225 are identified, together with any Recommendations required for each of the cases
of the access to telematic services.

There are telematic services which require the use of non-OSI-based protocols. In these cases, the common
set of protocols may not be applicable and the relevant T-Series Recommendations must be used.

Teletex Facsimite Mixed Videotex MHS Directory Facsimile
G4 mode service G3
Recs. Recs. Recs. Rec. Rec. Rec. Recs.
T.60 T.563 T.561 T.101 X.400 X.500 T4
T.61 T5 T.61/T.6 ‘ T.30
T.503 T.501
T.6 T.522
Note 6
Note 1 Note 1 Note 1 Note 2
SESSION Recs. X.215/X.225 kernel

TRANSPORT ngct::.;(m 4/X.224 Class 0

PSTN PSTN PSPDN CSPDN ISDN Others
NETWORK via direct direct (e.g.
PSPDN async
PSTN)
Rec. X.32 Rec. X.25 Rec. X.25 |2-oct Network FFS Note 4
(Rec. T.70 (Rec. T.70 |(Rec.T.70 FFS
§3.2) §3.1) § 3.3)

T0801260-37

FFS For further study

Note 1 — The functional units minor sync., half-duplex, capability data, activity management and exceptions; together with application
rules provide the equivalent to Recommendation T.62.

Note2 — For further study. But half-duplex and/or duplex functional units are required to conform with Recommenda-
tions X.215/225.

Note 3 — Class O is equivalent to § 5 of Recommendation T.70.
Note 4 — When ASYNC PAD access with error handling is defined by SG VIL
Note 5 — The full scenarios of network, transport and session layer capabilities for videotex access require further study.

FIGURE 2/T.65

A model for CCTs accessing telematic services
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24 Minimum capability

For a CCT to access an OSI-based telematic service it must support all the following capabilities, and any
additional capability required for each case of access to telematic service as prescribed in §§ 3, 5, 6, 7, 8 and 9:

a) The appropriate network capability as prescribed in § 3 of Recommendation T.70.
b) X.214/X.224 Class 0 Transport procedure.
¢) X.215/X.225 Kernel; together with half-duplex, or full-duplex functional units.

Note — The applicability of the minimum capability to videotex access requires further study.

3 Access to the Teletex service

31 General

The access of CCTs to the Teletex service is a common case of communication with an OSI-based
telematic service due to the well defined nature of Teletex. The following sections describe the characteristics of
such an access and specify how the various Teletex-related Recommendations may be used.

32 Characteristics

3.21 From the technical point of view, CCTs will be able to establish communications directly with a Teletex
device and exchange documents on a real-time, end-to-end basis without the use of conversion facilities.

322 As far as possible, CCT access to the Teletex service should be done via message handling systems. The
technical implementation is a national matter.

3.2.3 CCTs may not necessarily be available continuously to receive incoming calls. However, when a CCT is
available it will be technically able to receive calls directly from and exchange documents with other Teletex
devices.

3.24 CCTs may technically use the Teletex protocol and terminal characteristics as prescribed in § 3.3 of this
Recommendation to exchange Teletex documents with each other.

3.2.5 If a Teletex device communicates with a CCT, it must be made aware of that fact. How this information is
conveyed within the Teletex terminal identification with a specific value for Part 3 is described in § 3.4.

33 Applicability of the relevant CCITT Recommendations

3.3.1  Protocols

a) The network capabilities are in accordance with § 3 of Recommendation T.70.
b) The transport procedure is in accordance with either:

— Class 0 of the OSI transport protocol, as specified in Recommendations X.214/X.224, together
with application rules to be compatible with and conform to the § 5 and Annexes of Recommen-
dation T.70; or

— Paragraph 5 and annexes of Recommendation T.70.
¢) The session layer procedure is in accordance with either:

— Kernel with the functional units minor sync, half-duplex, capability data, activity management,
and exceptions specified in Recommendations X.215/X.225 together with application rules to be
compatible with and conform to Recommendation T.62; or ‘

— Recommendation T.62.
d) The applicability of higher-layer Recommendations, such as T.300 and T.400, requires further study.

3.3.2  Terminal requirements and character repertoire

The terminal requirements and character repertoire specified in Recommendations T.60 and T.61 will
apply except for the following:

a) A CCT may or may not support full automatic operation.

b) A CCT must be able to receive and store all characters belonging to the basic Teletex character
repertoire. However, only those graphic characters which form the primary character set of the basic
Teletex character set as defined in Recommendation T.61 need to be presented.

Fascicle VII.S — Rec. T.65 7



¢) A CCT may require a different terminal identification from that of a Teletex terminal. The format of
this identification is defined in § 3.4.3.1.

d) Other items require further study.

3.4 Access methods

3.4.1 Introduction

This paragraph describes a technical method for CCT access to and from the Teletex service. This access
method is based on the assumption that CCTs should enjoy a maximum flexibility and that the service
characteristics of Teletex should not be degraded.

These prerequisites imply that the CCT must be supported by a service access facility (SAF) which
emulates the Teletex service characteristics and provide for the handling of messages.

3.4.2  Description of the access method

A CCT may establish a connection to the SAF at any time, from any network and from any access point
within these networks. If a CCT wants to transmit a message but does not wish to receive a message, it need not
be identified. The message will be received by the SAF and forwarded immediately to the Teletex destination. The
SAF must add information which will indicate to the Teletex destination that this message was originated by an
unidentified CCT.

If a CCT is to receive an answer to its previously transmitted message, it should be able to register itself
temporarily using a password. The password will be provided by the CCT user. The message from the CCT will
be forwarded immediately to the Teletex destination including information that the answer may be placed in the
SAF under the given password. Provisions to allow positive or negative acknowledgements to the Teletex source
and to allow control of the status of messages sent by the Teletex source are technically feasible.

In the following, the functions of the SAF are described which are needed to support CCTs for access
to/from the Teletex service.

3.43 Model (see Figure 3/T.65)

CCT SAF

'S 4

TELETEX
<
T0801270-87

»-
<

FIGURE 3/T.65
Access to/from Teletex via SAF

3.43.1 CCT to Teletex

The following functions will be provided by the SAF in order to enable a CCT to access the Teletex
service:

a) insertion of an appropriate information from which the Teletex subscribes can identify that the
message is being sent from a CCT (e.g., the letters “CCT” into Part 3 of the Teletex-TID);

b) temporary registration on an optional basis (to allow messages to be sent back to the CCT by a
Teletex terminal, see § 3.4.3.2).
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3.4.3.2 Teletex to CCT

The following functions will be provided by the SAF in order to enable a Teletex terminal to send
documents to a CCT: :

a) memory for storing messages sent by the Teletex terminal;
b) allocation of stored messages to registration numbers to allow their retrieval by the CCT;

¢) means for a delivery notification call to the Teletex terminal to indicate that the CCT has retrieved the
message;

d) a time-out mechanism for deleting a message if not retrieved within a certain period of time;
e) additional notification calls (e.g., status of stored messages) are for further study.

4 Access to the Group 3 facsimile service

4.1 General

A CCT may be used to access the Group 3 facsimile service.

42 Characteristics
A CCT accessing the Group 3 facsimile service will operate in accordance with the CCITT Recommenda-
tions T.4 and T.30.

43 Applicability of the relevant CCITT Recommendations

4.3.1  Protocols

The requirements defined in the CCITT Recommendation T.30 apply.

43.2 Modulation systems

The requirements defined in the CCITT Recommendation T.4 apply.

5 Access to the Group 4 facsimile service

(For further study.)

6 Access to the mixed-mode option of the Teletex service

(For further study.)

7 Access to the videotex service

741 General

A CCT may be used to access the videotex service. Since a videotex service will not distinguish between
what type of terminal is connected to it, there are no special requirements for CCTs above those which apply to
dedicated videotex terminals.

7.2 Characteristics

7.2.1  CCTs accessing the videotex service should emulate videotex terminal characteristics. In the emulation,
attention should be given to the profiles, ranks or service reference modes of the videotex terminals concerned as
used in the various videotex services. Where insufficient display capabilities are available, a CCT should provide
fall-back by graceful degradation of capabilities so that the integrity of the information content is preserved. For
example, a wide range of colours may fall back to fewer related colours, or to grey scales, or an accented
character may fall back to a character without accent.

7.2.2 Videotex services are interactive and CCTs should be able to transmit and receive data interactively.

Fascicle VII.5 — Rec. T.65 9



7.3 Applicability of the relevant CCITT Recommendations

7.3.1  Protocols

To be defined.

7.3.2  Data syntax and terminal requirements

The requirements defined in CCITT Recommendation T.101 (Annexes B, C and D) apply.

8 Access to MHS

8.1 General

This paragraph describes the characteristics of CCTs to access MHS and specifies how the various related
Recommendations may be used. b

8.2 Characteristics

In its present form, the message handling system has as its fundamental component the message transfer
system (MTS), which comprises a number of message transfer agents (MTAs). A CCT can then access MHS in
two ways as described in Figure 4/T.65 and the text below.

CCT TIF

MTS

CCT

T0801230-37

FIGURE 4/T.65
Access paths to MHS

i) The CCT can access MHS through a telematic interworking facility (TIF) as defined in Recommenda-
tions T.300-Series.

iil) The CCT can support the MHS user agent functions to access the MTS directly.

8.3 Applicability of the relevant CCITT Recommendations

When a CCT does not support the MHS user agent functions it shall access MHS through a TIF, which
provides for interworking between Telematic services and MHS. In this case the relevant sections of Recommen-
dations T.300-Series and T.65 apply, depending on the choice of protocols and terminal characteristics.

When a CCT supports the MHS user agent functions in addition to the Telematic protocols and terminal
characteristics, it will use the relevant sections in the series of Recommendations X.400.

9 Access to the directory service

91  General

The access of CCTs to the directory service will often precede the other CCITT-defined services such as
MHS, Teletex, or telephony, in order to determine or ascertain the address of a user or service. This section
describes the characteristics of such an access and specifies how the various related Recommendations may be
used.
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9.2 Characteristics

In its present form, the directory system has two fundamental components: the directory user agent (DUA)
and the directory (see Figure 5/T.65).

Uset ————— DUA

Directory

User

T0301290-87

FIGURE 5/T.65

Access paths to the directory service

In terms of this model two ways of CCT access are possible:

i) The CCT can access the DUA using suitable telematic protocols and terminal characteristics defined
in the T-Series of Recommendations.

if) The CCT can support DUA functions to access the directory directly.

It should be noted that directory access is essentially an interactive application. Therefore, this interactive
nature influences the protocol and terminal requirements.

9.3 Applicability of the relevant CCITT Recommendations

When a CCT does not support DUA functions, it shall access the directory through a DUA. In this case
the relevant sections of the Recommendations X.500 and T.65 apply, depending on the choice of protocols and
* terminal characteristics.

When a CCT supports DUA functions in addition to the Telematic protocols and terminal characteristics
it will use the relevant sections in the series of Recommendations X.500.

Recommendation T.70

NETWORK-INDEPENDENT BASIC TRANSPORT SERVICE FOR THE TELEMATIC SERVICES

(Geneva, 1980, amended at Malaga-Torremolinos, 1984,
and Melbourne, 1988)

The CCITT,

considering

(a) that the Teletex service will be introduced in different types of network, i.e. circuit-switched public
data networks (CSPDN), packet-switched public data networks (PSPDN) and the public switched telephone
network (PSTN);

(b) that there is a need for international interworking between terminals belonging to the same or
different types of Telematic services;
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unanimously declares the following view

1 Scope

1.1 This Recommendation defines the network-independent basic transport service applicable to Teletex and
Group 4 facsimile terminals connected to the types of network mentioned in (a) above in terms of:

a) the transport services provided to the higher layer [the transport services are provided by the transport
layer (layer 4) in association with the underlying services provided by the supporting layers 1 to 3J;

b) the transport layer procedure (see § 5 below).
1.2 Paragraph 2 describes the transport service. Paragraph 3 describes the transport service implementation for
different types of networks. Paragraph 4 outlines the guidelines for interworking between networks. Paragraph §

specifies the transport layer procedure, and Annexes A and B provide associated state transition diagrams and
tables respectively.

2 Transport service

21 Transport service objectives

2.1.1  The purpose of the transport service is to provide two communicating session entities within two terminals
with transport services, i.e. the means for transparent and reliable end-to-end transfer of data between them
irrespective of the particular type of network used.

2.1.2 The main requirements of the transport service to be provided by a transport entity to the local transport
user, i.e. the session entity, are:

a) Network independence. The transport service shall be homogeneous, while allowing a suitable wide
variety of underlying communications media, protocols and mechanisms.

b) End-to-end significance. The transport service shall have end-to-end significance, connecting the end
users irrespective of the number of individual communication links used.

¢) Transparency. The transport service shall be octet transparent, i.e. not restrict the content, format or -
coding of the information (data or control) received from or delivered to the transport user.

d) Error-free delivery. The transport service shall assure error-free delivery. Non-recoverable errors are to
be visible to the transport service user.

e) Cost efficiency. The transport service shall optimize the use of the available communication resources
to provide the performance required by each communicating transport user at maximum efficiency.

2.2 General structure of the transport service

2.2.1 The general structure of the transport service is shown in Figure 1/T.70.

3 Transport service implementation for different types of networks

Note — The transport layer procedure on all types of networks is defined in § 5. The network dependent
control procedures of the underlying layers are described in the following.

3.1 Terminals connected to a PSPDN

3.1.1  Physical layer DTE/DCE interface characteristics

The physical layer of Recommendation X.25 applies.

3.1.2  Link layer procedure

The link layer procedure shall, unless otherwise specified, be the symmetrical procedures as specified in
Recommendation X.25, LAPB (Link Access Procedure B).

12 Fascicle VILS — Rec. T.70



To and from transport user (session layer)

[

;I'ransport Transport layer procedure
(T:\?;f 4) (See § 5) (See Note 6)
Telephone + X.25
c):(a.lzlg:)rocedure <):(a.12I1 rocedure call procedure Call control phase
Network P (see Notes 2, 3,9)
layer See Rec. T.90
(layer 3) X.25 Null X.25 £ h
dota transfer (s:e Note 7) data transfer Data transfer phase
(see Note 1)
(25;\!”;& ;h1a)racters Call control phase
Link ayer X3750r T.71
(layer 2) LAPB/X.25 (see Notes 4, 5) See Rec. T.90
X.75 (Note 5) Data transfer phase
:’“VSica' X.210r X.21, X.21 bis eg.V.24 , See
(7;'5; 10 X.21 bis or X.22 (see Notes 8, 9) Rec. T.90
PSPDN CSPDN PSTN ISDN 1950365089

Note I — The X.25 network layer procedure is introduced to ease interworking with PSPDNSs,

Note 2 — The establishing of the network connection is performed by two-stage selection: the first using normal telephone procedures and
the second using X.25 call control procedures.

Note 3 — For terminals connected to PSTN accessing PSPDN, the procedures in Note 2 apply. See also Recommendation X.32.
Note 4 — T.71 defines a half-duplex link access procedure, based on Recommendation X.75 for single link operation (see § 3.2.2).

Note 5 — The link layer procedures are in accordance with Recommendation X.75 for single link operation. Additional application rules
can be found in §§ 3.2.2 and 3.3.2.

Note 6 — In all cases of interworking including interworking between terminals connected to the same type of network or to different types
of networks (i.e. CSPDN, PSPDN, PSTN), this transport layer procedure is executed peer-to-peer between the communicating terminals.

Note 7 — For terminals connected to CSPDNs, no function is needed in the network layer in the data transfer phase as indicated in this
figure. However, in order to facilitate interworking with PSPDNs a minimum network layer is introduced (see § 3.3.3).

Note 8 — The modem may also be integrated within the terminal and in such cases Recommendation V.24 need not apply (see § 3.2.1).
Note 9 — For automatic calling and/or answering. Recommendation V.25 may be applicable.

FIGURE 1/T.70

Transport service general structure
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3.1.3  Network layer procedure

Recommendation X.25 Virtual Call procedures apply. However the following points should be noted when
using this transport protocol:

a) The qualifier bit in data packets should always be set to 0.

b) The delivery confirmation bits in all packets should be set to 0.
¢) The terminal should not send an interrupt request packet.

d) Normal X.25 reset procedures will apply.

e) Each control block or data block of the transport layer shall be carried in a complete data packet
sequence.

f) The terminal should not send a DTE REJ packet.

g) Terminals shall use a specific protocol identifier within call request/incoming call packets for the
Teletex service and Group 4 facsimile apparatus. This identifier is represented by the first octet of the
call user data field (remaining octets, if any, should be ignored) as shown below:

bit 87654321
octet 1 00000010

In the case of CSPDN/PSPDN interworking the functional mapping of this protocol identifier
requires further study.

h) Terminals shall not use the fast select facility.

3.2 Terminals connected to the PSTN

3.2.1  Physical layer DTE/DCE interface characteristics

The DTE/DCE physical layer element shall be in accordance with existing Series V Recommendations.
The physical layer may provide for half-duplex or full-duplex transmission depending on the modem standard.

Note — The PSTN modem standards are discussed in Study Group XVII. Furthermore, in the case of a
modem integrated in the terminal, the interface may only be functionally equivalent to a Series V Recommenda-
tion. This is also for further consideration in Study Group XVII.

3.2.2  Link layer procedure

3.2.2.1 Depending on the service provided by the physical layer, the link layer procedures over a single physical
circuit between two terminals have to cater for a half-duplex or full-duplex transmission facility to provide a
full-duplex service to the network layer. For full-duplex physical layer service, the link layer procedure shall
conform to the Link Access Procedure described in Recommendation X.75, for single link operation. For
addressing assignments and the system parameters see §§ 3.2.2.2 and 3.2.2.3 respectively. For half-duplex physical
layer service the link layer procedure is as defined in Recommendation T.71. This is a half-duplex Link Access
Procedure, based on Recommendation X.75 for single link operation.

3.2.2.2 The following describes the application of the link addressing procedure of Recommendation X.75. Link
addresses (A and B) shall be assigned dynamically or on a per-call basis according to the following rules:
a) the calling terminal shall take Address A;
b) the called terminal shall take Address B;
¢) commands and responses shall be transferred as shown in Figure 2/T.70;
d) A and B addresses are coded as follows:
Address 12345678
A 11000000
B 10000000

Note — The terminal will discard all frames received with an address other than A and B.
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Commands (B)

Responses (B)

Calling Called
ter/r;:inal Commands (A) terrginal

Responsas (A)

T0803690-89

FIGURE 2/T.70

3.2.2.3 System parameters are:
a) timer, T1;
b) maximum number of retransmissions, N2;
¢) maximum number of bits in an I frame, N1;
d) maximum number of outstanding I frames, k.

The above system parameters are to be specified by the Administration. However, the possible range of
values that may be attributed to each parameter is to be standardized. Such values are for further study.

3.2.3  Network layer procedure

3.2.3.1 See § 3.1.3. In addition, for all calls (PSTN only, PSTN-PSPDN, PSTN-PSPDN-PSTN) second stage
addressing will apply using X.25 virtual call procedures. The calling terminal should include the called address
and the calling address (see Note 2) in call request packets. The format of the called address shall conform to:

a) the telephone network addressing scheme for PSTN only calls;
b) the telephone network addressing scheme with an X.121 DNIC for PSTN-PSPDN calls (see Note 3);
c¢) the X.121 addressing scheme for PSTN-PSPDN calls (see Note 1).

Note 1 — For other cases of internetworking the above rule shall apply.

Note 2 — In the case of PSTN-PSPDN calls the verification of the calling address by the network
requires further study. The format of the calling address is for further study.

Note 3 — The feasibility of such connections is for further study.

33 Terminals connected to a CSPDN

3.3.1  Physical layer DTE/DCE interface characteristics
The DTE/DCE physical interface characteristics shall be in accordance with Recommendation X.21, or as

an option, Recommendation X.22 for multi-call operation.

3.3.2  Link layer procedure

3.3.2.1 General

The link layer procedure shall be used during the data phase of Recommendation X.21 (or X.22) for data
interchange over a single physical circuit between two terminals operating in User Classes of Services 3 to 7
and 30 as defined in Recommendation X.1. The link layer procedure shall consist of a fully symmetrical HDLC
procedure as defined in Recommendation X.75 for single link operation.
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3.3.2.2 Link layer address procedure

The following describes the application of the link addressing procedures of Recommendation X.75. Link
addresses (A and B) shall be assigned dynamically on a per-call basis according to the following rules:

a) the calling terminal shall take address A;
b) the called terminal shall take address B;
¢) commands and responses shall be transferred as shown in Figure 3/T.70;
d) A and B addresses are coded as follows:
Address 12345678
A 11000000
B 10000000

Note — The terminal will discard all frames received with an address other than A and B.

Commands (B)

Calling " Responses (B) Called

t inal i
err:ma i Commands (A) terminal

Responses (A)

T0801300-87

FIGURE 3/T.70

3.3.2.3 Link layer implementation rules

In order to achieve full compatibility between different implementations, the rules below for the
implementation of Recommendation X.75 shall be followed.

3.3.2.3.1 General rules

a) The 1984 version (Red Book) of CCITT Recommendation X.75, § 2, shall be used as the reference
specification.

b) The term “STE” shall be read as “DTE”.

¢) The Non-Extended mode of operation (modulo 8) shall be used.

d) Only the single link procedure (SLP) shall be used.

3.3.23.2  Specific rules

The following rules refer to the indicated sections and tables of Recommendation X.75.
a) Table 1/X.75 (see Note 1)

I-frame must not be sent with an empty I-field.

N=>0

N < N1 - 32

A received empty I-frame shall be treated as a valid I-frame.
b) §2.3.4.9

Subparagraphs 5), 6) and 7) are not valid (shall not result in the sending of a FRMR). Instead the
following actions shall be implemented:

—  Not expected supervisory frames with the F bit set to 1 shall be 1gnored

—  Not expected UA or DM response shall be ignored.

—  Frames with an invalid N(S) shall be responded to by sending REJECT.

Frames with a FRMR cntrol field shall not be responded by sending a FRMR.
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d)

f)

g

h)

)]

k) -

D

m)

P)

q)

Table 7/X.75

Bits W, X, Y and Z set to 0 indicate that no reason for frame rejection is given.

§ 2353

The DTE and the CSPDN are not octet aligned and the last paragraph is therefore not valid.
§2.355

Higher layers should be notified when timer T3 expires (excessive idle state).

§24.3

Related to the first paragraph, read instead of “next response
§244.1

In the active channel state, the DTE shall transmit contiguous flags independent of the other DTE.
The calling DTE shall initialize the link by sending a SABM command with the P bit set to 1.
§24.4.4.1

A condition for entering the disconnected phase is also that no unacknowledged DISC command
exists, because of collision cases (Ref. X.75, § 2.4.4.5).

9«

corresponding response”.

In the disconnected phase, it is the calling DTE which may initiate link set up.
§ 2.4.5.9, fourth paragraph

If a RNR is received, the DTE shall remain in the timer recovery condition (because the other DTE is
still in the busy condition).

§ 2.4.5.9, fifth paragraph

If a RNR is received, the DTE shall not resume I-frame transmission or retransmission.

§ 2.4.5.9, last paragraph

If the transmission attempt variable is equal to N2, the DTE shall enter the disconnected phase.
§24.73

In the frame rejection condition, the DTE shall only check the commands and react with a FRMR
according to the P bit.

The frame rejection condition is cleared when the DTE receives a SABM, or, receives or transmits a
DISC command.

§ 2.4.7.3, second paragraph (see Note 2)

Only the DTE which caused the FRMR condition may try to reset the link.

§ 2.4.7.3, third paragraph (see Note 3)

After N2 attempts to get the other DTE to reset the link, the DTE shall enter the disconnected phase.
§ 2.4.8.1 (see Note 4)

The timer T1 shall be started at the end of frame transmission. The value of T1 depends on the data
signalling rate, the frame length, the value of N2 and a fixed time of 1.5 s representing both T2 and
the transmission delay [see § 3.3.2.3.2 r)]. The recommended value range is: 1.5-15 s.

§ 2.4.8.2 (see Note 4)

T1 > T2

T2 <1s

Depending on the acknowledgement strategy used, the DTE designer may regard T2 as a decision
parameter only, in which case the DTE is not obliged to implement a corresponding timer.

§ 2.4.8.3, second paragraph

- 30s<T3<60s

s)

t)

§2484

N2 x T1 > 60s

§ 2485

N1 = 1080 + (n x 1024) bits; n = Oor 1 or 3 or 7 or 15.
§ 2.4.8.6 (see Note 4)

k = 2 — 7 (modulo 8)
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Note 1 — Terminals complying with the Red Book version of Recommendation T.70 may react by DL
Reset ind. (FRMR).

Note 2 — Terminals complying with the Red Book version of Recommendation T.70 may react differ-
ently.

Note 3 — 1t is not meaningful to reset the link if the other DTE is not responding for N2 x TI1.

Note 4 — The acknowledgement strategy used by the receiving DTE should be independent of any

- knowledge about the value of k used by the sending DTE. This can be achieved by either acknowledging
every correctly received I-frame as soon as possible or by implementing an acknowledgement timer, i.e., a
T2 timer as defined above [see § 3.3.2.3.2 p)].

3.3.3  Network layer procedure

3.3.3.1 Call control phase

The call control procedure conforms to Recommendation X.21, or as an option, Recommendation X.22
for multi-call operation.

3.3.3.2 Data transfer phase

A minimal network layer is present during the data transfer phase and accommodated through the use of a
two-octet network block header. The header comprises a one-octet length indicator followed by a network block
type code specified below. The only network block currently defined is a network protocol data block as shown in
Figure 4/T.70.

Bits
8 7 6 5 4 3 2 1

1 ]1olofo|lo]o|lo]| o1

22 Mo | Q9 o | oo | of oh | of of
°
© Network user
3 data field
ton

a)
b)

=

The length indicator expresses in octets the length of the network data block header. This length does not include octet 1.

The more data mark (M) is used to preserve the integrity of transport layer control and transport data blocks. When M is set to 1 it indicates
that more data is to follow. A terminal has to accept as much bytes as the terminal can support by block size negotiation. Receiving more
bytes the terminal may react by N DISC indication.

) The qualifier bit (Q) is introduced to provide a functional mapping with the X.25 qualifier bit for CSPDN/PSPDN interworking. If the
Q bit is not used it shall be set to zero.

9 and © are spare bits for possible new single bit functions.

D The bits 1 to 4 with the code four zeros (0000) are used to identify the network data block. Other network layer protocol unit types
(i.e. control blocks used in the data transfer phase) may be defined in the future.
The network user data field is delimited by the HDLC Closing Flag at the link layer. It must contain at least one octet.

=2

FIGURE 4/T.70
Network data block

3333 Data transfer procedure

3.3.3.3.1  Handling of the M-bit

The calling DTE shall negotiate the TPDU size with the called DTE at the transport layer, based on either
the maximum TPDU size supported or the optimum TPDU size for the specific call, unless the default value of
128 octets is used. The agreed value will allow the sending DTE to transfer TPDUs without the need for
segmenting at the Network layer and consequently the M-bit is set to zero.
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However, receiving DTEs must always be capable of reassembling segmented TPDUs by using the M-bit,
since segmenting may take place in the network in some interworking situations, e.g., when the composite network
connection comprises a PSDN.

3.3.3.3.2  Error procedures

A Data PDU with a length indicator different from hexadecimal “01” and/or with less than three octets
shall be discarded and the physical network connection shall be cleared.

34 Terminals connected to an ISDN

See Recommendation T.90.

4 Interworking between networks
4.1 It is the responsibility of Administrations to decide in which network(s) the telematic services are to be
provided.

4.2 Four possibilities are considered below:
a) Terminals connected to a circuit switched public data network (CSPDN);
b) Terminals connected to a packet switched public data network (PSPDN);
¢) Terminals connected to a public switched telephone network (PSTN);
d) Terminals connected to an integrated services digital network (ISDN).

43 Interworking between telematic terminals connected to any network must be possible.

44 International interworking between telematic terminals shall preferably take place between networks of the
same type when these networks are provided by both countries involved.

4.5 In the case of international interworking between telematic terminals connected to dissimilar networks,
Recommendation X.300 shall apply.

The interworking between CSPDNs and PSPDNSs is described in Recommendation X.82 (Detailed arrange-
ments for interworking between CSPDNs and PSPDNs based on Recommendation T.70).

5 Transport layer procedure

5.1 Transport functions
5.1.1  General

5.1.1.1 The transport layer will perform all those functions that are necessary to bridge the gap between the
services provided by the network layer and the services needed by the session layer. Therefore, the functions
performed are dependent on two criteria: the services provided by the underlying network layer and the services
required by the session layer.

5.1.1.2 It is the responsibility of the transport service user to select a given quality of service, which may imply
the use of certain transport layer functions such as:
a) establishment of a transport connection
— transport connection identification ©
— transport connection multiplexing;
b) data transfer
— sequence control
— error detection
—  error recovery
— segmenting and reassembling
—  flow control
—  purge;
¢) termination of a transport connection.

Note — Not all of the above functions will be available in the basic transport service (see § 5.1.3).
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5.1.2  Transport protocol classes

5.1.2.1 Transport layer functions are grouped (for ease of negotiation) into a hierarchical system of transport
protocol classes whereby classes occupying superior positions in the hierarchy implement functions of the lower
classes together with the optional functions identified for their own class.

5.1.2.2 During transport connection establishment the use of a given transport protocol and optional functions
should be negotiated according to the following rules:

— the calling terminal indicates the transport protocol class and (if applicable) the optional functions
required;

— the called terminal indicates the transport protocol class and (if applicable) the optional functions that
it is willing to support;

— all parameters to be used in the transport connection must be explicity indicated, otherwise default
values will apply.

5.1.2.3 The basic transport service described here is fulfilled by a protocol denoted in Recommendation X.224 as
transport protocol class 0. That protocol class is compatible with Recommendation T.70. In the event of a
discrepancy between transport protocol class 0 as described in Recommendation X.224 and Recommenda-
tion T.70, the latter takes precedence.

5.1.3  The basic transport service (TS)

5.1.3.1 A limited set of transport layer functions is defined for a basic transport service. The basic transport
service is provided by transport layer functions which are performed by transport layer protocol elements.

5.1.3.2 Transport protocol data units (TPDUs) carrying transport service (TS) user information or control
information are called blocks.
5.1.3.3 Transport layer block types are as follows:

a) transport connection request (TCR) block;

b) transport connection accept (TCA) block;

¢) transport connection clear (TCC) block;

d) transport data (TDT) block;

e) transport block reject (TBR) block.
5.1.3.4 The TCR and TCA blocks are used to indicate the protocol class, and optional functions, applying to a
transport connection. The TCC block is used to indicate the reason for refusing a connection establishment. The

TDT block carries information of the transport service user. The TBR block is used to report procedure errors to
the remote terminal.

5.1.4  Transport layer functions

5.1.4.1 Basic class functions and associated transport layer protocol elements, i.e. blocks, include:

a) transport connection establishment, transport connection identification, optional extended addressing
and optional transport data block size negotiation (TCR, TCA and TCC blocks);

b) data delimitation, segmentation/reassembling of arbitrarily long transport service data units (TSDU).
These are contained within TDT blocks. The end of a TSDU is indicated by a TSDU end mark in the
last data block;

¢) detection and indication of procedural errors (TBR block).

5.1.4.2 Other characteristics of the basic transport service are:
a) maintenance of TSDU integrity;

b) overflow: if the user cannot absorb new data and if the appropriate buffers are not available, flow
control is performed at the network/link layer as appropriate;

¢) error: no mechanism is provided within the transport layer to facilitate recovery from detected errors.
Where such errors are detected the user of the transport service should be informed so that
appropriate recovery action may be taken.
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5.2 Description of connection establishment and termination procedures

5.2.1 General

5.2.1.1 The transport layer connection establishment and termination procedures shall also be used for negotiating
transport protocol class and, if applicable, optional transport connection functions.

5.2.1.2 For the basic transport service, means are provided to establish a transport connection using a TCR block
and a TCA block. This exchange provides:
a) a way to negotiate options;
b) a transport connection identification. The transport connection is identified by use of cross-references.
Each end of the connection is responsible for selecting a suitable transport connection identifier.

5.2.1.3 This mechanism also provides an identification of the transport connection independent of any network
connection identification and therefore provides independence from the life of the network connection. The binary
value 0 should not be used as an identifier. The use of such references for reconnection requires further definition.

5.2.2  Transport connection request (TCR) block

5.2.2.1 The calling terminal shall indicate a transport connection request by transferring a TCR block to the
remote terminal. The TCR block includes the transport functions (e.g. source reference, class, and optional
functions) for negotiation of the characteristics of the transport connection being established.

5.2.3  Transport connection accept (TCA) block

5.2.3.1 The called terminal shall indicate its acceptance of the transport connection by transferring a TCA block
to the remote terminal. The TCA block includes the transport parameters applying to the connection and to be
used by the calling terminal.

5.2.3.2 If a terminal receives the request for an optional TDT block size it may either:

— indicate its support by reproducing the requested value in the TCA block;

— request in the TCA block the use of a shorter allowable TDT block. The calling side either accepts
this size by sending the first TDT block or disconnects the network connection;

— not accept the requested TDT block size parameter value by sending a TCA block without a
TDT block size parameter. Therefore, the standardized TDT block size will apply.

A TCR requesting an optional TDT block size not supported by the called side should not be answered
with TBR. .

5.2.4  Transport connection clear (TCC) block

5.2.4.1 If a transport connection cannot be established, the called terminal shall respond to the TCR block with a
TCC block. The clearing cause shall indicate why the connection was not accepted.

It is up to the calling side whether the receipt of a TCC will cause complete disconnection or whether a
new TCR with a parameter different from the first one will be sent (e.g. another extended transport layer address).
In order to allow for subsequent TCRs, the sender of TCC may provide in the optional parameter field an
appropriate parameter and associated value to indicate that another TCR is invited. The new optional parameter
and its associated value(s) are for further study.

Note — There is no explicit transport connection termination procedure in this Recommendation.
Therefore, the lifetime of the transport connection is directly correlated to the lifetime of the supporting network
connection.

5.2.5  Transport connection collision

5.2.5.1 If the calling terminal receives a TCR block, it shall transfer a TBR block to notify the called terminal of
the procedure error (see Annex B).
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5.2.6  Extended addressing

5.2.6.1 The extended addressing capability may be used to address terminals in a multiterminal configuration.

The extension addresses for called and calling terminals are optional parameters to TCR and TCA. The
use of the calling extension address is for further study.

5.2.6.2 The receiving terminal shall respond with a TCA according to Table 1/T.70.

TABLEAU 1/T.70

Receiver reaction

Received TCR R .
Multi-terminal

with extended addressing ¥ Stand-alone terminal

Without extended addressing Send TCA Send TCA

with extended addressing without extended addressing
With extended addressing . Send TCA Send TCA

with extended addressing without extended addressing

3 Multi-terminal configuration, with capability for extended addressing.

b If the called terminal is occupied or out of order, the call should be routed to a default terminal or mailbox. The sender will
then be informed of the routing by the extension address of the connected terminal. The receiver of TCR may also in this case
react by sending TCC.

5.2.6.3 The calling terminal may, when receiving a called terminal address in the TCA, act as specified in
Table 2/T.70.

TABLE 2/T.70

Calling terminal reaction
Sent TCR TCA received with:
No extended Correct extended Incorrect extended
addressing addressing _addressing
Without extended addressing OK Neg(l;:; ?I(:)etZ)s lon
With extended addressing R OK 3

2 Reaction left to the discretion of the calling terminal.

Note — Terminal complying with the 1980-1984 version of Recommendation T.70 may react by releasing the network
connection.
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5.3 Description ofdata transfer procedures

5.3.1  General

5.3.1.1 The data transfer procedure described in the following subsections applies only when the transport layer is
in the data transfer phase, i.e. after completion of transport connection establishment and prior to clearing.

Note — When a connection is cleared, transport data blocks may be discarded. Hence it is left to the
transport service user to define protocols able to cope with the various possible situations that may occur.

5.3.2  Transport data block (TDT) length

5.3.2.1 The standard maximum TDT block length to be supported by all terminals is 128 octets including the data
block header octets. However, the TDT block length may be restricted to a lower value when the TDT block is
concatenated with other TDT blocks (see § 5.5.3).

5.3.2.2 Other maximum data field lengths may be supported in conjunction with an optional TDT block size
negotiation connection function (see §§ 5.5.4.3 and 5.5.5.3). Optional maximum data field lengths shall be chosen
from the following: 256, 512, 1024 and 2048 octets. If the requested optional TDT block size cannot be supported,
a shorter allowable TDT block size must be selected (see § 5.2.3.2).

The agreed maximum TDT block size should be aimed at for TDT blocks having the TSDU end mark set
to 0 and a number of octets less than the agreed maximum shall not cause the receiving transport entity to reject
this TDT block.

5.3.3  Transport service data unit (TSDU) end

5.3.3.1 The TSDU end mark is used to preserve the integrity of the TSDU. The TSDU end mark is set to binary 1
in the last TDT data block carrying information related to a certain TSDU. Exceptionally, this TDT block may be
sent without carrying user information in order to allow for an immediate termination of a TSDU in certain error
conditions.

In case of a TSDU that comprises a single TDT block the TSDU end mark is also set to 1. In all other
cases the TSDU end mark is set to zero.

54 Treatment of procedure errors

54.1 A terminal shall send a TBR block to the remote terminal to report the receipt of an invalid or not
implemented block (if not explicitly specified otherwise in this Recommendation). During the establishment of a
transport connection, terminals shall not send a TBR block upon the receipt of a TCR block whose parameters or
parameter values are invalid or not implemented. In this case, terminals shall act as if no errors have occurred
and send the appropriate response (if any).

A terminal receiving a TBR block shall take appropriate recovery action.
Note ] — A TBR whether invalid or valid shall not be answered by sending a TBR block.

Note 2 — Terminals complying with the Recommendation T.70 version of the 1981-1984 study period
may react to all of the above indicated conditions by sending TBR.

Note 3 — The definition of invalid block/parameter, etc. is provided by the state transition tables (see
Annex B).

Note 4 — A TCR of which the PV of the TPDU size parameter is less than 07 (which is the basic length
of the transport block size) shall be considered as an invalid TPDU.

Note 5 — In the states 1.1 for the calling side and 2.1 for the calling and called side the terminal fnay
react either by sending TBR or by releasing the network connection.

Attention : The state tables and state transition diagrams have to be read according to Notes 4 and 5
above.
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5.5 Formats

5.51 General

5.5.1.1 Transport protocol data units (TPDUs) carrying transport service (TS) user information or control
information are called blocks (see § 5.1.3). All blocks contain an integral number of octets.

5.5.1.2 Bits of an octet are numbered 8 to 1 where bit 1 is the low order bit and is transmitted first. Octets of a
block are consecutively numbered starting from 1 and are transmitted in this order.

When consecutive octets are used to represent a binary number, the lower octet has the most significant
value.

5.5.1.3 TDT block(s) are used to transfer a transport service data unit (TSDU) transparently whilst maintaining the
structure of the latter by means of the TSDU end mark.

5.5.1.4 Control blocks (TCR, TCA, TCC, TBR) are used to control the transport protocol functions, including
optional functions.

5.5.1.5 A parameter field is present in all control blocks within the basic transport service to indicate optional
functions. The parameter field contains one or more parameter elements. The first octet of each parameter element
contains a parameter code to indicate the function(s) requested.

The general coding structure is shown in Figure 5/T.70.

Bits
8 7 6 5 4 3 2 1
1 Parameter code
[2]
z 2 Parameter length indicator
S
3

Parameter value

FIGURE 5/T.70

Parameter element coding structure

5.5.1.6 The parameter code field is binary coded and, without extension, provides for a maximum of 255 para-
meters. Parameter code 11111111 is reserved for extension of the parameter code. The extension mechanism is for
further study.

Octet 2 indicates the length, in octets, of the parameter value field. The parameter field length is binary
coded and bit 1 is the low order bit of this indicator. :

Octet 3 and subsequent octets contain the value of the parameter identified in the parameter code field.
The coding of the parameter value field is dependent on the function being requested.
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5.5.2  Structure of transport control and transport data blocks

5.5.2.1 Figure 6/T.70 illustrates the general structure of transport layer blocks. A summary of transport layer
blocks is given in Figure 7/T.70.

Octet 1 Octet 2 Octet 3 ... Octet N Octet N+1 ... Octet M
Bits 8 1
Length Block Functional code Parameter or data
indicator type field (fixed format) field {variable format)
CCITT-43961
FIGURE 6/T.70
General block structure
Octet 1 Octet 2 Octet 3 Octet 4 Octet 5 Octet 6 Octet 7
i |
TCR Length 11100000 00000000 : 00000000 Source:reference 00000000 Parameters
1 i
i 1
TCA Length 11010000 | Destinationireference Source | reference 00000000 Parameters
. R i Clearing
TCC Length 10000000 | Destination Ireference Source | reference cause Parameters
L 1
. ! Reject i
TBR Length 01110000 | Destination! reference cause | Parameters
Il !
0T Length 11110000 A 0000000 Data
L TSDU end mark CCITT-4397

Note — The terms “source’ and “destination” refer to the initiator and the recipient of the transport protocol data unit (TPDU), respectively.
The value of the “source reference” is a local system parameter. The source reference of a received transport block is to be used as destination
reference in the response to that transport block.

FIGURE 7/T.70
Transport layer block types

5.5.2.2 Length indicator (LI) field

55221 Octet 1 contains the length indicator (LI). The value of this indicator is a binary number that
represents the length in octets of the control block (including parameters) and the header length in octets of data
blocks (excluding any subsequent user information). In both cases this length does not include octet 1.

5.5.2.2.2 The basic LI value shall be restricted to 127 (i.e., a binary value of 01111111). The use of higher
LI values and the use of the binary value 11111111 for extension purposes is for further study.

5.5.2.3 Block type field

5.5.2.3.1  Octet 2 contains the block type code. Bits 1 to 4 of octet 2 are set to 0 for all transport layer blocks
currently defined. It is for further study to determine whether or not bits 1 to 4 are required for future extension '
to the range of transport layer blocks currently defined or are used for other functions.
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5.5.2.4 Functional code field

5.5.2.41 Octet 3 and subsequent octets contain functional codes in a fixed format as per the block type (see
Figure 7/T.70).

5.5.2.5 Parameter or TSDU field

5.5.2.5.1 A parameter field or a data field containing transport service (TS) user data may optionally follow the
functional code field.

5.5.3  Concatenation

5.5.3.1 Concatenation of transport control and/or transport data blocks is currently not applicable to this
Recommendation. However, where concatenation is used in the future, the arrangement shown in Figure 8/T.70
would apply.

8 7 6 5 4 3 2 1

HDLC flag

HDLC address field Link level

HDLC control field

Network header {e.g. Rec. X.25 or
as per § 3.3.3) Network level

Transport control block

Transport control block

Transport level

Transport data block header

Transport user data

Session level and above

HDLC frame check-sequence
Link level

HDLC flag

Note — This figure does not imply that a transport data or control block will fit within a single network data block.

FIGURE 8/T.70

Information field structure of HDLC I-frame (example)
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5.5.4  Transport connection request (TCR) block format

5.5.4.1 Figure 9/T.70 illustrates the format of the TCR block.

Bits
8 7 6 5 4 3 2 1

1 Length (octets)

2 1 1 1 0 0 0 0 0a)

41 0 0O ©0 o0 0 o0 o oM

[

2

[

3

(]

O 5 Source
6 reference

7 0 0 0 0 0 0 0 oo

Parameters9) (optional)

¥ Block type: TCR.
b Octets 3 and 4 are not used and shall be set to zero.

) Transport service extention field: Octet 7 is reserved for any future extention such as providing for a range of transport service classes. In
the basic transport service this octet shall be set to zero.

9 The parameter field is present only when the terminal is requesting an optional transport connection function.

FIGURE 9/T.70

Transport connection request block

5.5.42 Parameters for extended addressing

Separate parameters are provided for the indication of called and calling extension addresses. The coding
of these parameters is shown in Figure 10/T.70. The setting of bit 8 for extended addressing should be ignored by
the transport layer.

The use of more than one called extension address is for further study.

Bits
8 7 6 5 4 3 2 1

- 11000001 for calling address type
1 | Extension address parameter type } or 11000010 for calledgaddress tyy;;
(2]
g 2 Parameter length indicator
o .
3 IAb digit 1
1Ab digit 2
IAb digit n

FIGURE 10/T.70
Extended addressing
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5.5.4.3 Parameter for transport data block size negotiation

This parameter defines the proposed maximum transport data block size (in octets including the transport
data block header) to be used over the requested transport connection. The coding of this parameter is shown in
Figure 11/T.70.

Bits

Parameter type code:

Octets
N
[=]
o
o
o
o
o
o

Transport data block size

} Parameter length indicator

2048 octets
1024 octets
512 octets
256 octets
128 octets

XX XX

O = s
0000
—_,OO — -
—_O = -
anwh

FIGURE 11/T.70

Transport data block size parameter

5.5.5  Transport connection accept (TCA) block format

5.5.5.1 Figure 12/T.70 illustrates the format of the TCA block.

1 Length (octets)

2 1 1 0 1 0 0 0 0

3 Destination
4 reference

v

o

2

5 5 Source

o |\ _ _
6 reference

Parameters (optional)c)

-9 Block type: TCA.

b) Transport service extension field; Octet 7 is reserved for any future extension such as providing for a range of transport service classes.
In the basic transport service this octet shall be set to zero irrespective of the setting in the TCR block.

©) The parameter field is present only when the terminal is requesting or confirming an optional transport connection function.

FIGURE 12/T.70

Transport connection accept block
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5.5.5.2 Parameters for extended addressing

See § 5.5.4.2.

5.5.5.3 Parameter for transport data block size negotiation

See § 5.5.4.3. The parameter value shall be equal to or less than the value specified in the TCR block.

5.5.6  Transport connection clear (TCC) block format

5.5.6.1 Figure 13/T.70 illustrates the format of the TCC block.

Bits
8 7 6 5 4 3 2 1
1 Length (octets)
2 1 0 0 0 0 0 0 02
3 Destination
4 reference
b1
25 Source
(]
O _______________
6 reference
7 Clearing cause?
8

Parameters {optional)

a) Block type: TCC

Bits
b) Clearing cause: 87654321
0 — Reason not specified = 00000000
1 — Terminal occupied = 00000001
2 — Terminal out of order = 00000010
3 — Address unknown = 00000011

FIGURE 13/T.70

Transport connection clear block
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5.5.6.2 Parameter for additional clearing information

This parameter is provided to allow additional information relating to the clearing of the connection. The
coding of this parameter is given in Figure 14/T.70 below.

1 1 1 1 0 0 0 0 0 } Parameter code

2 Parameter length indicator

Octets

Additional information

FIGURE 14/T.70

Additional clearing information parameter

5.5.7  Transport block reject (TBR) block format

5.5.7.1 Figure 15/T.70 illustrates the format of the TBR block.

1 Length (octets)

2 0 1 1 1 0 0 0 02)

3 Destination
e -
2 4 f
3] reference
o
5 Reject causeb)
6

Parameter field

a

Block type: TBR

Bits
b) Reject cause: 87654321
0 — Reason not specified = 00000000
1 — Function not implemented = 00000001
2 — Invalid block = 00000010
3 — Invalid parameter = 00000011

FIGURE 15/T.70
Transport block reject block
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5.5.7.2 Rejected block parameter (mandatory)

This parameter is used to indicate the bit pattern of the rejected block up to and including the octet that
caused the rejection. Only the first detected procedural error or parameter, which cannot be acted upon, shall be
indicated by this method. The coding of this parameter is given in Figure 16/T.70.

2 Parameter length indicator

Rejected information

FIGURE 16/T.70

5.58  Transport data block (TDT) format

5.5.8.1 Figure 17/T.70 illustrates the format of the TDT block.

Bits
8 7 6 5 4 3 2 1
1 Length (octets)
2 1 1 1 1 0 0 0 0a)
2
2 3 |Tspu
s engb) 0 0 0 0 0 0 0
4
Data
n

a) Block type: TDT
b) TSDU end: indicates the end of TSDU when set to 1

FIGURE 17/T.70
Transport data block

ANNEX A

(to Recommendation T.70)

Al Transport and network service

The transport service (TS) is provided by the transport protocol (TP) making use of the services available
from the network layer. This Annex also defines the TS characteristics which the TS users may exploit.

Interactions between TS users and the TS provider take place at the two TS access points (TSAP) (see
Figures A-1/T.70 to A-6/T.70). Information is passed between a TS user and a TS provider by means of
primitives, which may convey parameters.
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Primitives are abstract representations of interactions. They are solely descriptive and do not represent a
specification or implementation.

The occurrence of a primitive is a logically instantaneous and indivisible event. The event occurs at a
logically separate instant, which cannot be interrupted by another event. Only primitives of global significance are
mentioned (having an impact on the remote user).

The following types of primitives are defined:

a) request primitive

b) indication primitive

c) response primitive

d) confirm primitive.

The primitives a) and c) are directed from the service user to the service provider, b) and d) are going in
the opposite direction.

“Transport” is designated by T, “Network” is designated by N. The terms CONNECT, DATA, DISCON-
NECT as part of a primitive name indicate that the primitive is used for establishment, data transfer, release of a
transport connection (TC) or network connection (NC).

Examples:

T-CONNECT request
T-DATA request
N-DISCONNECT indication

request to establish a TC
request to transmit TS user data
indication that the NC has been released.

The relationship between valid sequences of TS primitives and the appropriate protocol elements is shown
in Figures A-1/T.70 to A-6/T.70. The sequences of valid network service (NS) primitives are illustrated in
Figures A-7/T.70 to A-12/T.70.

A.1.1  Transport service

The interactions shown in Figures A-1/T.70 to A-6/T.70 are not exhaustive.

Al.1.1 Transport connection establishment
TS user TS provider TS user TS user TS provider TS user
T-CONNECT T-CONNECT
request request
—p
TCR TCR
—»| T-CONNECT »| T-CONNECT
indication indication
———»
T-CONNECT T-DISCONNECT
response request
———— e
TCA ~ TCC
T-CONNECT T-DISCONNECT [~
confirm indication
TSAP TSAP ~ TSAP TSAP
CCITT-83930
IFIGURE A-1/T.70 FIGURE A-2/T.70
Successful TC establishment Rejection of TC establishment
by TS user
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A.1.1.2  Transfer phase

Calling or called Calling or called
4
T-DATA T-DATA
request indication
TDT (EM = 0) s
TDT (EM = 0) 4
TDT (EM = 0) .
TDT (EM = 1) e
TS user I TS provider TS user
TSAP TSAP
CCITT-83940

Note — This is one method of realizing segmenting/reassembling.

IFIGURE A-3/T.70
T-DATA transfer

A.1.1.3  Transport service error reporting

TS user TS provider TS user

T-EXCEPTION T-EXCEPTION
indication indication

TSAP TSAP
CCITT-83950

Note — The use of this primitive is optional.

FIGURE A-4/T.70

Transport service error reporting

Fascicle VIL.5 — Rec. T.70
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A1.14 TC release

At present only the implicit release of TC is defined (see § 5.2.4.1 of this Recommendation).

TS user TS provider TS user TSuser TS provider TS user
T-DISCONNECT
request
T-DISCONNECT |~ "] T-DISCONNECT
> indicatio indicati
*| T-DISCONNECT " indication
indication
TSAP TSAP TSAP TSAP
cCT-83960 - QTT-83950
FIGURE A-5/T.70 FIGURE A-6/T.70
TC release initiated by TS user TC release initiated by the
TS provider

A.1.2 Network service

Figures A-7/T.70 to A-12/T.70 show the relationships of network service (NS) primitives at both sides of
an NC.

A1.21 Network connection establishment

NS user NS provider NS user NS user NS provider NS user
N-CONNECT N-CONNECT
request request -
—_— —_—
»| N-CONNECT —¥| N-CONNECT
indication indication
N-CONNECT N-DISCONNECT
response request
.‘————
N-CONNECT [¢ N-DISCONNECT [¢
confirm indication
‘-——-—-
NSAP NSAP NSAP NSAP
CCITT-83930
FIGURE A-7/T.70 FIGURE A-8/T.70
Successful NC establishment Rejection of NC establishment

by NS user
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A1.22

A.123

Al124

Network data transfer

NS user NS provider NS user
N-DATA
request
_._.__.._—"
»| N-DATA
indication
—
NSAP NSAP
CCITI-83960
FIGURE A-9/T.70
N-DATA transfer
Network service error reporting
NS user NS provider NS user
N-RESET | "1 N-RESET
indication indication
NSAP NSAP
oCITT-83950

FIGURE A-10/T.70

Network service error reporting

Network connection release

NS user NS provider NS user

N-DISCONNECT
request

v

N-DISCONNECT
indication

NSAP NSAP

CCITT-83960

FIGURE A-11/T.70
NS release initiated by NS user

NS user NS provider NS user

v

7 Y

N-DISCONNECT N-DISCONNECT

NSAP NSAP

CCITT-83950
FIGURE A-12/T.70

NC release initiated by the
NS provider

Fascicle VII.5 — Rec. T.70
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A2 State transition diagrams for the basic transport layer procedures

This part represents detailed state transition diagrams for the basic transport procedures.
Two description levels are used:
a)  Protocol level

This level addresses only the peer to peer protocol activities between two transport entities. It
identifies the protocol state, events [receipt of transport protocol data units (TPDUs)] and actions
(sending of TPDUs).

b) Detailed level

This level addresses the inter-layer and local activities. It identifies the events, actions, conditions and
states within each of the protocol level states. The inter-layer activities are described using the
transport service primitives defined in the first part of this Annex.

Example (see Figure A-13/T.70)

For pure illustrative reasons, the example shows a simplified description of state 1 (response pending,
called side) of the state transition diagram of this Recommendation. The event R-TCR may be answered either by
sending the action S-TCA or S-TCC.

The events and actions are not interruptable. They will complete their transfer irrespective of the
occurrence of other events.

The detailed state transition diagrams are given in Figures A-14/ and A-15/T.70.

R-TCR
S-TCC
Stop
timer [N\ T-conNECT
indication
( ) T-DISCONNECT
tat .
Stete request Wait
Acti T-CONNECT
eton response
—  Protocol Level CCITT-83970
Detailed Level S-TCA
;b Event E
iﬂ).';!_, Send TPDU action

wy—) Receive TPDU event

Ti Timer associated with state i

Note I — Each TPDU is transferred by N-DATA request. The NSDU will contain the TPDU.
Note 2 — Each TPDU is received by N-DATA indication. The NSDU will contain the TPDU.

FIGURE A-13/T.70
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States 1.1, 2.1

N-DISC
IND

R-any TPOU
131

S-TOT

Segmentation
?

T-CONN REQ
T-DISC IND N-CONN REQ N-DISC REQ
N-DISC ) 4
IND
03
Wait (1) T-DISC IND
[
T0.3 N-DISC REQ
Timeout
or N-RESET
IND
R-TBR or
R-Invalid TPOU
other than TCR
N-RESET IND
or T1.1 timeout
R-TCR
1.
Wait
- =
- Q R-TCA @ -~
(4)
R-Invalid h 4
PDU > R-TBR
v
T.CONN CONF
N-RESET IND
—_ T-EXCEPTION
~ ~aB IND —_—
| 2 ~
T-EXCEPTION ~ s
IND v 4
AY 21 Reassembly
Y
~N—_——— Wait hid (EM =0)
?
No
T-DATA
REQ or T-DATA
TSDU partls) IND
outstanding

EM=0

FIGURE A-14/T.70
Teletex transport state transition diagram (calling side)
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R-TDT

States 0.2,0.3,
11,24

CCITT - 60581

(1) States 0.3 and 1.1 have timers, T0.3 and T1.1 respectively. When entering any of these states the associated timer is started. The
timer is stopped upon exit from the state [see (3)].

(2) There are other valid methods for describing segmentation.
(3) This state transition does not start/stop T0.3 timer.
(4) Optional transition (shown in broken lines) if “T-EXCEPTION IND" is provided.

(5) Optional transition (shown in broken lines) if “T-EXCEPTION IND" is provided. The use of this option is independent of the use of
option (4) above.
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States 1.1,2.1
0
N-DISC
IND
T-DISC IND N-DISC REQ N-DISC REQ
/ A
N-DISC REQ
N-DISC
IND CONN
acoep;abie T-DISC IND
T0.3 timeout or T0.2 .
N-RESET IND timeout t
Oiscard N-CONN RESP
03
wait (1) el (
R-Any TPDU 0.2
(k) waie 1
S-TBR
s-TCC
R-TCR R-Invalid TPDU
A
R-Invalid
TPOU Y
Acceptable
T-DISC No ?
REQ
Yes
T-CONN IND
N-RESET
IND
11
Wait
T-CONN
RESP
R-INVALID
TPOU -,
- "= -~
” (4) S-TCA a \\
, R-invalid
/ TPDU RTBR \
2
S-TBR I ‘
N-RESET IND
\ pa T-EXCEPTION
B IND -
| 2 ~
A T-EXCEPTION N 4
~ D N v ,
AN - 2*1 Yes Reassembly
——— — Wait (EM =0)
?
No
T-DATA
REQor
LBS“ Tsbu TSDU part(s) T’?bng
par outstanding
s-T0T
No " Yes
> EM =1 Segme;lauon EM=0

-

Any state
except 0.1,0.2, 1.1

T-DISC
REQ

N-RESET
IND

State 2.1

R-TOT

CCITT - 60591

(1) States 0.2 and 0.3 have timers, T0.2 and T0.3 respectively. When entering any of these states the associated timer is started. The

timer is stopped upon exit from the state [see (3))].

(2) There are other valid methods for describing segmentation.
(3) This state transition does not start/stop TO.3 timer.

(4) Optional transition (shown in broken lines) if “T-EXCEPTION IND" is provided.

(5) Optional transition (shown in broken lines) if “T-EXCEPTION IND” is provided. The use of this option is independent of the use of

option (4) above.

FIGURE A-15/T.70

Teletex transport state transition diagram (called side)
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ANNEX B

(to Recommendation T.70)

B.1 State tables

The state tables:

B-1/T.70: Transport connection establishment, calling side
B-2/T.70: Transport connection establishment, called side
B-3/T.70: Data phase (symmetrical protocol)

present the transitions of the transport protocol in a table form in contrast to the diagram form to be seen in
Annex A. While the diagrams are useful to overview the protocol mechanism the appropriate tables give clear
information of which event is possible in which state and which actions are to be performed. Moreover each of
the events and conditions is combined with a shortening in brackets (e.g.: E 5) which is a pointer to the 2nd part
of this annex, so that the reader of these tables can easily come to know which meaning a certain event, action or
condition has.

An impossible event related to a certain state can be recognized by an empty field in the crossing-point of
the state and the event.

B.2 Lists of events, actions and conditions

The lists of events (Table B-4/T.70), actions (Table B-5/T.70) and conditions (Table B-6/T.70) intend to
care for detailed explanations and clarification related to the protocol components (events, actions and conditions)
found in the diagrams and tables.

All the components in the tables are accompanied by a list number (e.g. E 1, A 10, C 3, etc.) which can be
interpreted as a pointer to the corresponding additional information in the lists. The letters E, A, C of the list
numbers stand for Event, Action, Condition. ‘

The following abbreviations are used:
EM End Mark

LI Length Indicator of the transport block (octet 1)
loc. local

NC Network Connection

NS Network Service

NSDU Network Service Data Unit

PLI Parameter Length Indicator

TC Transport Connection

TP Transport Protocol

TPDU Transport Protocol Data Unit

TS Transport Service

TSDU Transport Service Data Unit
AND, OR and NOT (used mainly in E 5) shall be considered as the known Boolean operators.
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TABLE B-1/T.70

State table for calling side

State Idle Waiting
Event 0.1 0.2 0.3 1.1
No. Local Protocol S.er\{lge Local Protp col S'erw{li:e Final state| Local Prot_ocol S.er\{ic.:e Final state| Local Protp col S?r\f'?e Final state| Local Protpcol Sf:rv_u.:e Final state
event primitive action primitive action primitive action primitive action primitive
STOP Ti.1
R-TCR (A1) S-TBR
11 (E1) 0.3 START (A 3) 0.3
TO0.3 (A 2)
J== RESTART| S-TCR
1.2 S g c 0.3 TI1(A6)| (A7) 1.1
& . N-DISC
13 Elz_ Discard 03 STOPT req. (Ad)| o,
: o 8 any ' TI.1 (A1) T-DISC :
2= ind. (A 5)
14 R-TCA R-TPDU 03 STOPT T-CONN.| |
: (E 3) (A 14) . TI.1 (A1) conf (A 8) .
T-DISC.
R-TBR STOP Ti.1 ind. (A5)
1.5 (E 4) 03 (A1) N-DISC. 0.1
req. (A 4)
. . T-DISC.
R-invalid i
STOP Ti.1 ind. (A 5)
1.6 "l;I;:DSI)J 0.3 A1 N-DISC. 0.1
req. (A 4)
17 T-CONN. T-CONN. 02
: req.(E 6) req.(A 10) -
N-CONN. START | s 1cR
1.8 conf(E 7) T (A7) i
: (A 12)
19 N-DISC T-DISC. 01 STOP T0.3 T-DISC. o1 STOP T1.1 T-DISC. 0.1
’ ind. (E 8) ind. (A S5) : (A 13) ind. (A 5) . (A1) ind. (A 5) :
N-DISC. T-DISC.
1.10 N-RESET STOP TO0.3, rec.(A 4) 01 STOP T1.1 ind.(A 5) o1
’ ind. (E 9) (A 13) T-DISC. : (A1) N-DISC. .
ind. (A 5) req. (A 4)
111 T-DISC N-DISC. 01 STOP TO0.3 N-DISC. 0.1 STOP T1.1 N-DISC. 01
. req. (E 10) req. (A 4) ! (A 13) req. (A 4) : (A1) req. (A 4) :
TIME- N-DISC. T-DISC.
1.12 ouUT STOP T0.3 req. (A 4) o1 STOP Ti.1 ind. (A 5) 01
: (E 11) (A 13) T-DISC. . (A1) N-DISC. ’
ind. (A 5) req. (A 4)

Req. Request
Ind. Indication

Conf. Confirmation

CONN. CONNECTION
DISC. DISCONNECTION
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TABLE B-2/T.70
State table for called side

State Idle Waiting
Event 0.1 0.2 0.3 1.1
Protocol | Service Protocol | Service . Protocol | Service . Protocol | Service . Protocol | Service .
No Local event primitive Local action * | primitive Final state|  Local action | primitive Final state|  Local action | primitive Final state|  Local action | primitive Final state
é = STOP T0.2 T-CONN.
21 o fe (A 11) ind. (A 15)] ! 03
o 2
[-4
R RESTART Discard
22 S EEN T2 | TS 0.2 03
g (A 16) any
23 Ronwald STOP T0.2| N-DISC. o1 R-TPDU 03 | START | sTBR 03
’ (ES) (A1l) [req. (A 4) ’ (A 14) ) To3 (A2)| (A3) -
24 S A M |02
g g : (A22)
ol 2 N-DISC
SIREER - .
23 g =g req. (A 4) 01
T-CONN
2.6 resp S;\Tgf 2.1
(E 13) (A2
27 N-DISC. STOP T0.2 0.1 STOP T0.3 T-DISC. 0.1 T-DISC. 0.1
‘ ind.(E 8) (A 11) : (A 13) ind. (A 5) : ind. (A 5) :
T-DISC. T-DISC.
28 N-RESET STOP T0.2 N-DISC. 0.1 STOP T0.3 ind. (A 5) o1 ind. (A 5) 0.1
: ind.(E 9) (A 11) req. (A 4) : (A 13) N-DISC. - N-DISC. :
req. (A 4) req. (A 4)
29 T-DISC. STOP T0.3 N-DISC. 0.1 START S-TCC 0.2
. req. (E 10) (A 13) req. (A 4) - T02 (A 9)| (A 17) :
TIME ‘ T-DISC.
210! oUT STOP T0.2 N-DISC.| , [STOPT03 ind(A5)|
: Bl (A 11) req. (A 4) : (A 13) N-DISC. -
( ) req. (A4)
Req. Request CONN. CONNECTION
Ind. Indication DISC. DISCONNECTION

Resp. Response
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TABLE B-3/T.70

Data phase (symmetrical protocol)

State Data phase
Event 2.1
Protocol Service Protocol Service .
Local event primitive Local action | primitive Final state
3.1 b 2.1
. slho .
5 &3]
5
she T-DATA
32 Tl ind. (A 18)] 2!
. T-
33 _|g= EXCEPT. 2.1
@2 ind. (A 19)
Elg_ T-DISC.
%|E2 ind. (A 5)
34 fe N-pisc. | O
= req. (A 4)
s T-
35 AE2 s(-/;ngz EXCEPT.| 2.1
sl ind. (A 19)
Rl
& 2|5
Elge START | S-TBR
3.6 g 0.3
B =1 T03(A2)| (A3)
=gz S-TDT

3.7 2 |E0 (EM = 0) 2.1
= (A 20)

Eles S-TDT

3.8 QI (EM = 1) 2.1
[ =

= (A 21)
TSDU | . _ S-TDT

39 &= (EM = 0) 2.1
part(s) |“= (A 20)
outsand | g - S-TDT

3.10 g= (EM = 1) 2.1
(E16) |2< (A 21)

=iz T-

3.1 S EXCEPT. 2.1
S ind. (A 19)
gl T-DISC.
gg2 ind. (A 5)

3.12 % lEc N-DISC. 0.1

= req. (A 4)
N-DISC. T-DISC.
3.3 ind. (E 8) ind.(A5)| O
T-DISC. N-DISC.
3.14 ind. (E 10) ind. (A 4| 9
Ind. Indication

DISCO. DISCONNECTION

EXCEP. EXCEPTION
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TABLE B-4/T.70

List of events

No. Name Type Description

E 1 R-TCR TP Layer 4 receives via the NS N-DATA indication a TPDU including the
transport block TCR.

E2 R-TCC TP Layer 4 receives via the NS N-DATA indication a TPDU including the
transport block TCC.

E3 R-TCA TP Layer 4 receives via the NS N-DATA indication a TPDU including the
transport block TCA.

E4 R-TBR TP Layer 4 receives via the NS N-DATA indication a TPDU including the
transport block TBR.

ES R-invalid TPDU TP Layer 4 receives via the NS N-DATA indication a TPDU whose validity

check fails due to following reasons:
— syntactical errors
— procedure errors

. Invalid TPDUs due to syntactical errors

1
1.1 TCR:
1.1.1  The value of octet 1 (LI):
1.1.1.1 # the number of the TCR block octets minus 1 OR
1.1.1.2 is greater than 127 OR
1.1.1.3 is smaller than 6 OR
1.1.2  see 1.6
1.2 TCA:
1.2.1  The value of octet 1 (LI):
1.2.1.1 # the number of the TCA block octets minus 1 OR
1.2.1.2 is greater than 127 OR
1.2.1.3 is smaller than 6 OR
1.2.2 see 1.6 OR
1.2.3 The value of octet 3 (4 resp.) # octet 5 (6 resp.) of the
appropriate TCR block OR
1.2.4 The value of octet 7 = 0 OR
1.2.5 The parameter “Transport Data Block Size” is present:
1.2.5.1 AND its value # 07 (hexadecimal), in response to a TCR
block without the transport data block size parameter OR
1.2.5.2 AND its value does not respond to the rules according to
§ 5.2.3.2 of Recommendation T.70 OR
1.2.5.3 AND its value is different from the values
(hexadecimal): 07, 08, 09, 0A, 0B OR
1.2.5.4 AND the PLI > 1 OR
N
126 LI # 6 + 2N + Y PLI
i=1
where N-is the number of parameters
1.3 TCC:
1.3.1  The value of the LI (octet 1):
1.3.1.1 # the number of the TCC block octets minus 1 OR
1.3.1.2 is greater than 127 OR
1.3.1.3 is smaller than 6 OR
1.3.2 see 1.6 OR
1.3.3 The value of octet 3 (4 resp.) # octet 5 (6 resp.) of the
appropriate TCR block OR
N
134 LI # 6 + 2N + 3 PLI
i=1
where N is the number of parameters
1.4 TBR: (also see § 5.4.1, Note 1)
1.4.1 The value of the LI:
1.4.1.1 # the number of the TBR block octets minus 1 OR
1.4.1.2 is greater than 127 OR
1.4.1.3 is smaller than 7 OR
142 see 1.6 OR
(continued)
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TABLE B-4/T.70 (cont.)

No. Name Type Description
ES R-invalid TPDU (cont.) TP 1.4.3 The value of octet 3 (4 resp.) # octet 5 (6 resp.) of the
appropriate TC establishment block (TCR resp. TCA) received
from the peer entity OR
1.4.4 The value of LI minus 6 # value of the PLI OR
1.4.5 The Rejected block parameter is not present
1.5 TDT:
1.5.1 The value of the LT # 2 OR
1.5.2 The TSDU end mark is 0 AND the information field is empty OR
1.5.3 The TDT block size is larger than negotiated in the establishment
phase
1.6 No identified block:
The value of the TPDU octet 2 is not equal to one of the following
values (hexadecimal): EX, DO, 80, 70, FO.
X may be in the range of 0 < X < F.
2. Invalid TPDUs due to procedure errors
Failure cases:
2.1 After S-TCR:
2.1.1 NOT R-TCA OR
2.1.2 NOT R-TCC OR
213 NOT R-TBR OR
2.2 After S-TCA:
22.1 NOT R-TDT OR
2.22 NOT R-TBR : : OR
23 After S-TDT:
2.3.1 Not R-TDT OR
2.3.2 Not R-TBR : OR
2.4 After S-TCC: NOT R-TCR OR
2.5 After S-TBR: NOT R-TDT (in state 2.1) OR
2.6 After R-TDT (EM = 1): R-empty TDT (EM = 1) OR
2.7 After R-empty (EM = 1): R-empty TDT (EM = 1) OR
2.8 After N-CONNECT response: NOT R-TCR
E6 T-CONNECT request TS Layer 5 requests a TC from layer 4.
E7 N-CONNECT confirm NS Affirmative answer to N-CONNECT request (A 10); a NC is existing
now.
E 8 N-DISCONNECT NS Report from layer 3 to layer 4 that the NC is not existing (any more).
indication
E9 N-RESET indication NS Indication to layer 4 that an error has occurred in layer 1, 2 or 3, possibly
with data loss. The NC is kept existing.
E 10 T-DISCONNECT request TS Layer 5 requests a TC clearing from layer 4.
E 11 TIMEOUT loc. The timer presently surveying a state reached its limit. Following value
ranges are defined:
Values
States Calling side Called side
0.2 not applicable 45s + 30s
0.3 6s +4s 6s +4s
1.1 45s + 30s not applicable
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TABLE B-4/T.70 (end)

No. Name Type Description

E 12 N-CONNECT indication NS Indication to layer 4 by the layer 3 that an NC is being established; the
answer to this is N-CONNECT response (A 22) or N-DISCONNECT
request (A 4).

E 13 T-CONNECT response TS Affirmative answer by the layer 5 to T-CONNECT indication (A 15).

E 14 R-TDT TP Layer 4 receives via the NS N-DATA indication, an NSDU including the
transport block TDT.

E 15 T-DATA request TS Layer S requests the transmission of data. Whether this is a complete
TSDU or not, is a local matter, and not subject of this definition.

E 16 TSDU part(s) outstanding loc. Layer 4 is ready to send the next TDT block.

Fascicle VIS — Rec. T.70
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TABLE B-5/T.70

List of actions

No. Name Type Description

Al STOP Timer T1.1 loc. Timer T1.1 surveying the state 1.1 is stopped.

A2 START Timer T0.3 loc. Timer TO0.3 surveying the state 0.3 is started after having been reset.

A3 S-TBR TP Via the NS N-DATA request a NSDU including the transport block
TBR is sent to the peer entity.

A4 N-DISCONNECT request NS Layer 4 requests the layer 3 to release the offered or existing NC.

AS T-DISCONNECT indication’ TS Layer 5 is informed by the layer 4 that the TC being established or
existing is cleared.

A6 RESTART Ti.1 loc. Timer T1.1 surveying the state 1.1 is reset and started again.
Moreover, it is necessary either to limit the number of T1.1-restarts or
to limit the sum of all the times of T1.1; otherwise, an infinite loop
S-TCR — R-TCC — S-TCR — etc., would be allowed.

A7 S-TCR TP Via the NS N-DATA request a NSDU including the transport block
TCR is sent to the peer entity.

A8 T-CONNECT confirm TS Affirmative answer to the event T-CONNECT request (E 6) indicating

' that the data phase of the TC has been entered.

A9 START TO0.2 loc. Timer TO.2 surveying the state 0.2 is started after having been reset.

A 10 N-CONNECT request NS Layer 4 requests the layer 3 for an NC to be established.

Al STOP T0.2 loc. Timer T0.2 surveying the state 0.2 is stopped.

A 12 START T1.1 loc. Timer T1.1 surveying the state 1.1 is started after having been reset.

A 13 STOP T0.3 loc. Timer T0.3 surveying the state 0.3 is stopped.

A 14 DISCARD any R-TPDU TS Any data received by N-DATA indication are discared. The
transmission of further data is stopped.

A 15 T-CONNECT indication TS Layer 4 indicates a request for a TC-establishment to the layer 5.

A 16 RESTART T0.2 loc. Timer T0.2 surveying the state 0.2 is reset and started again.

A17 S-TCC TP Via the NS N-DATA request, an NSDU including the transport block

: TCC is sent to the peer entity.

A 18 T-DATA indication TS Layer 4 indicates the receipt of a complete TSDU to the layer 5. How
and when the contents are transferred is a local matter, and therefore,
not shown here.

A19 T-EXCEPTION indication TS Layer 5 is informed of an error which occurred between the layer 1
and layer 4, possibly with data loss; the TC is kept existing. Due to
this error it is possible that the following TSDU transferred to the
layer 5 contains errors or deficiencies.

A 20 S-TDT (EM=0) TP A TPDU with TSDU end mark set to 0 is sent to the peer entity and
further parts of the TSDU will follow (i.e., segmenting occurs).

A 21 S-TDT (EM=1) TP See A 20, but the TSDU end mark is set to 1 (i.e., this TPDU contains
a complete TSDU or the last part of a TSDU).

A 22 N-CONNECT response NS Affirmative answer to N-CONNECT indication (E 12).

A 23 S-TBR TP The called side sends a TBR block to the calling side in order to point
to a received failured TPDU. In this case the destination reference can
be set to 0.

A 24 S-TCA TP Via the NS N-DATA request an NSDU including the transport block

TCA is sent to the peer entity.

46
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TABLE B-6/T.70

List of conditions

No. Name Description

(O] Retry The TC establishment is tried once more.

C2 No retry NOTC 1

C3 TC acceptable The TC offered by the peer entity is accepted by the layer 4 due to local
circumstances.

C4 TC not acceptable NOT C 3

Cs5 NC acceptable T'he NC offered by the layer 3 is accepted by the layer 4 due to local
circumstances.

Cé6 NC not acceptable NOTC S5

c7 EM =0 TSDU end mark of the TDT block is 0

C8 EM =1 TSDU end mark of the TDT block is 1

C9 Recovery The terminal provides the TS T-EXCEPTION indication

cC10 No recovery NOT C9

C 11 Segmentation The TSDU received from layer 5 is longer than the negotiated TDT block size
and has, therefore, to be segmented and consequently, to be reassembled on the
receiver side.

C12 No segmentation NOT C 11

Fascicle VII.5 — Rec. T.70
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ANNEX C

(to Recommendation T.70)

Recommendations for implementation of Recommendation X.21

Cia General

This Annex deals with recommended actions to be taken by a telematic DTE in relation to the receipt of
call progress (CP) signals from the network and in relation to the handling of optional user facilities. The
adherence to these recommendations is not mandatory in order to conform to Recommendation T.70 but may be
of importance for the performance of the DTE.

Telematic terminals are in general assumed to make automatic repeated call attempts and sequential
automatic calls to a number of addresses for which the following actions apply.

C2 Receipt of call progress signals 01 or 04

When one of the CPS 01 or 04 is received the DTE should use the timer T3B and wait up to 60s for the
completion of the call. :

C3 Receipt of call progress signal 03

The DTE should use either timer T3A or T3B in this case, depending on the time the DTE is prepared to
wait for the completion of the call. Observe that the queuing time is charged as communication time in some
networks.

C4 Receipt of call progress signals of the group 2 to 8

See Table C-1/T.70.

TABLE C-1/T.70

Delay between series of

Code group/Code

Delay for reattempts (s)

Number of reattempts

reattempts (s)

7

2,6 =5 <7 > 60
41, 42, 43, 48 >5 <1 Reattempts are not
58 - b recommended
44, 45, 46, 47, 49 > 5 <1 = 600

Note — Some networks charge for call attempts, when the call is unsuccessful due to the condition of the
called DTE. Examples of such situations are the receipt of the call progress signals 21 (busy) and 45 (controlled

not ready).
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ANNEX D

(to Recommendation T.70)

Service definitions and state transition diagrams
for the HDLC procedure
and the network layer defined for CSPDN

D.1 Service definitions

D.1.1  Physical service used by HDLC

PHS user PHS provider PHS user
PH-DATA
request
PH-DATA
indication
T0801310-8'7

PHSAP PHSAP

FIGURE D-1/T.70
PH-data-transfer

D.1.2 Data link service (HDLC)

D.1.2.1 Data link connection establishment

DLS user DLS provider DLS user DLS user DLS provider DLS user
DL-ACTIVATE DL-ACTIVATE DL-ACTIVATE DL-ACTIVATE
request request request request
DL-ACTIVATE DL-ACTIVATE DL-ACTIVATE DL-ACTIVATE
Aconfirm confirm gonfirm confirm R
DL-CONNECT DL-CONNECT
request request

SABM SABM
DL-CONNECT SABM
indication N N2 times
UA .
DL-CONNECT DL-DISCONNECT
‘confirm i‘ndication
- T0801320-87 D T0801330-87
DLSAP DLSAP DLSAP DLSAP
FIGURE D-2/T.70 FIGURE D-3/T.70
Successful DLC-establishment Not successful DLC-establishment

Fascicle VII.5 — Rec. T.70 49



D.1.2.2  Data link transfer phase
DLS user DLS provider DLS user
DL-DATA
request
I-Frame
DL-DATA
indication R
T0801340-87
DLSAP DLSAP
FIGURE D-4/T.70
DL-data transfer
D.1.23 Data link release
DLS user DLS provider DLS user DLS user

DL-DISCONNECT
request

DL-DISCONNECT
confirm

DISC

UA

DL-DISCONNECT
indication

DL-DEACTIVATE
request

DL-DEACTIVATE
confirm

DLSAP

FIGURE D-5/T.70

>

DL-DEACTIVATE
request

DL-DEACTIVATE
confirm

»
»>

T0801350-37

DLSAP

DL-release initiated by DL-user
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DL-DISCONNECT
Lndication

DLS provider

DL-DEACTIVATE
request

DL-DEACTIVATE
confirm

DLSAP

FIGURE D-6/T.70

DLS user

DL-DISCONNECT
indication

>
>

DL-DEACTIVATE
request

DL-DEACTIVATE
confirm

>
>

T0801360-87

DLSAP

DL release initiated by DL-provider



D.1.24  Data link resetting
DLS user DLS provider DLS user
DL-RESET
__indication
- FRMR
DL-RESET DL-RESET
response indication N
DL-RESET
response
SABM
UA
‘T0801370-87
DLSAP DLSAP
FIGURE D-7/T.70
Successful resetting
DLS user DLS provider DLS user
DL-RESET
indication
D FRMR
DL-RESET
indication N
DL-DISCONNECT -
request DL-RESET
DISC response
SABM DL-DISCONNECT
indication N
DL-DISCONNECT oM
confirm
h UA

DLSAP

FIGURE D-9/T.70

T0801390-87
DLSAP

Resetting not supported by the transmitter of FRMR

DLS user

DL-RESET
indication

DLS user DLS provider
DL-RESET
indication
< FRMR
DL-RESET
response
DISC
pL:DI$CONN ECT
<|nd|cat|on UA

DL-DISCONNECT
request

DLSAP

DL-DISCONNECT
confirm

FIGURE D-8/T.70

>
>

T0801380-87

DLSAP

Resetting not accepted by the receiver of FRMR

DLS user

DL-RESET
indication

DL-DISCONNECT
request

DLS user DLS provider
DL-RESET
indication
< FRMR
DL-DISCONNECT
request
DISC
DISC
DL-DISCONNECT UA
confirm
« UA
DLSAP

FIGURE D-10/T.70

DL-DISCONNECT
confirm

T0801400-87

DLSAP

Resetting not accepted by both
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D.2 State transition diagrams HDLC

D.2.1 The relation between the diagrams

The following diagrams describe the HDLC procedure as one functional unit. The first page comprises the
whole protocol and the following page gives the details to specific states.

D.2.2 Abbreviations

ABM Asynchronous balanced mode
ADM Asynchronous disconnected mode
R:xxx  Receive xxx (command or response)
R:Cxxx Receive a command

R:Rxxx Receive a response

S:xxx Send xxx

F Final bit

P Poll bit

XXX Not this condition
RC Redrive counter

RCB Redrive counter busy
IC I-Frame counter
Vi Variable for sequence updating
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DL-DEACT req.

Stop flag
DL-DEACT conf.

R: SABM
S: DM, F=P : DL-ACT
. DL-DISC ind. req. . =
DL-DISC ind. (Address A or B R-DM.E-0 R: DISCONNECTION
DL-ACT conf.
_ SET ADDRESS . S: UA, F=P
DL-DISC conf. SEND FLAG DL-DISC ind. DL-DISC ind.
SET T3 ) <
R: COMMANDS, P=1 Disconnected X
phase
S: DM, F=1
S: SABM, P=1 J
SETT1
RC=N2-1 S: DM, F=P
RESET T3 DL-DISC ind. Y ADM
DL-DISC ind.
RESET T1
R: DISCONNECTION
S: UA, F=P
R: SABM ) Link set-up
T1ARC#0 phase
S: SABM, P=1
RC=RC-1,SET T1 )
R: UA, F=1 DL-RESET resp.
St UA, P DL-CON conf. SABM, P=1
N(R)=0, N(S)=0 RESET T1 SET T1
DL-CON ind. - _ RC=N2—1
RESET T3 N(R)=0, N(S)=0
3 Information) )
a: ERMR transfer
. : phase
R: NEF R: SABM
S: FRMR, SET T1 S: UA, F=P S: UA, F=P DL-RESET ind.
DL-RESET ind. N(R)=0, N(S)=0 N(R)=0, N(S)=0 >
RC=N2-1 RESET T1 DL-RESET ind.
R: SABM
R: COMMAND, P= ADL-RESET resp.
ADISCASABM S: UA, F=P
DL-DISC req. J ) aBm
: ETT1
o PRV, P 5 FAWA,S
DL-DISC reg. - L-DISC req. 3
S: DISC, P=1
SETT1
RC=N2-1
R: DISCONNECTION T1ARC#0 Link
disconnection {
: UA, F=P S: DISC, P=1
S:U RC=RC-1
SET T1 )

FIGURE D-11/T.70

State transition diagram HDLC

(Data link control)
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R:<CRRvCREJ> A <N(R)=V(S}>AP=1ABUSY

" R:<CRRvCREJ> a <N(R)=V(S)>rP=1ABUSY /

S: RR, F=1

R: RRv<CRRAP=0>AN(R)=V(S)
R:<CRRVCREJ> A <N(R)#V(S)>AP=14 BUSY— //

S: RNR, F=1

R:<CRRvCREJ> n <N(R)#V(S)>aP=14 BUSY. //
R: RRv<CRRAP=0>AN(R)+#V(S) ///

R: REJv<CREJAP=0>

3.1 IC>0ADIFF<7
/ R: DL-DATA req.

S: PH-DATA req. )
RESET T1 V(S)=V(S)+1 SET T1 RESET T1
IC=IC+V(SI—N(R) IC=1C—1 Vg =N(R) V,~N(R)
V,,=V(S)=N(R) SET T1 su s
< )
R: << RNRv<CRNRAP=0> ’
vT1>ABUSY ’

R: CRNRAP=1ABUSY

R: <CRNAP=0OvRNRAT1>

ABUSY R: CRNRA

P=1ABUSY

S: RNR, F=1

S: CRNR, P=1

RESET T1 Sending |-frame
A IC=IC+V (S)—N(R)
su Vgu=V(S)=N(R)
’ J

R: RR F=1A

R: [REJAF=1]v[RRAF=1AN{R} # V(S)]
N(R)=V(s}

S: RR, P=13)

Vgu=N(R), SET T1

SET RC=N2-1 R: <CRRVCRNRVCREJAP=1>ABUSY
SET RCB=N2-1

T1ARC>0ABUSY R: (CRRVCREJVCRNR)AP=1ABUSY

~R: RNRAF=1

S: RR, F=1 S: RNR, F=1 ’

4 e

T o
SET T1 RCB=RCB-1 SETT1 Timer recovery

condition

7
T0801430-87

3 Alternatively to RR, P = 1 it is allowed to send PH-DATA req. P= 1 or CREJ, P = 1.

FIGURE D-12/T.70

State transition diagram HDLC
(3 information transfer phase, I-frame control)
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R:<CRRvCREJ> » <N{R)=V(S}>sP=1ABUSY
R:<CRRVvCREJ> a <N(R)=V(S)>aP=11BUSY
R: RRy<CRRAP=0>AN(R)=V{S)
R:<CRRvCREJ> a <N(R}#V(S)>aP=14 BUSY
R:<CRRvCREJ> » <N(R)#V(S)>aP=1A BUSY
R: RRv<CRRAP=0>aN(R)#V(S)

/L
[

[

R: REJv<CREJAP=0>

[/~ R:DLDATAreq.

RESET T1
Vg =V(S)=N(R)

IC=1C+V(S)—N(R)

N

R: << RNRv<CRNRAP=0>
vT1>ABUSY

R: CRNRAP=1ABUSY
R: <CRNRAP=0OVRNRVT1>

A BUSY.

S: RR, P=12

S: RR, F=1

S: CRNR, P=1

S: RNR, F=1

\
I S: RNR, F=1 I

Vgy=N(R), SET T1

SET RC=N2-1
SET RCB=N2-1

R: <CRRVCRNRVCREJAP=1>ABUSY

T1ARC>0ABUSY

S: RR, F=1

Ve, =N(R)

Sending [-frame

3.1 IC>O0ADIFF<7
—
S: PH-DATA req.
1C=1C+1 V(S)=V(S)+1 SETT1 RESET T1
IC=1C-—1 VSU=N(R) VSU=N(R)
/ SETT1 /
R: CRNRA
P=1ABUSY
S: RNR, F=1
RESET T1
SR IC=IC+V(S)—N(R)
su V¢ =VI(SI=N(R)
R: [REJAF=1]v[RRAF=1AN(R) # V(S)]
R: RR F=1A
N(R)=V(S) ~ R: [<RRVREJVRNR>AF=0v<CRRVCREIVCRNR>] .

R: (CRRVCREJVCRNR)AP=1ABUSY

ABUSY

S: RNR, F=1
V,=N(R)

_R: RNRAF=1
32 VSI.I=N(R)
F T1ARC>0ABUSY
/.
s: CRR, P=13) SET RC S: CRNR, P=1
RC=RC—1 RCB=RCB—1 RC=RC—1
SET T1 Vg, =N(R) SET T1

N

FIGURE D-13/T.70

2) Alternatively to RR, P = 1 it is allowed to send PH-DATA req. P= 1 or CREJ, P = 1.

State transition diagram HDLC
(3 information transfer phase, I-frame control with update of N(R)
in timer recovery condition)
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R: PH-DATA ind.AN(S)=V(R)ABUSYAN(R)=V(S)

R: PH-DATA indAN(S)=V(R)A

S

BUSYAN(R)#V(S)

V(R)=V(R)+1
S: RR, F=P
DL-DATA ind.
RESET T1

V¢ =N(R)

V(RI=V(R)+1
S: RR, F=P
DL-DATA ind.
SET T1
Vgu=N(R)

J

R: PH-DATA ind.AN(S)#V(R)AN(R)=V(S)

Receiving
|-frame

R: PH-DATA ind.AN(S)#V(R)AN(R)#V(S)

V(R)=V(R)+1 V(R)=V(R)+1 .
S: RR, F=P S: RR, F=P S: REJ, F=P S: REJ, F=P
DL-DATA ind. DL-DATA ind. RESET T1 SET T1
RESET T1 RESET T1 Vsu=N(R) Vsu=N(R)
Vg, =N(R) V¢, =N(R)

R: PH-DATA ind.
AN(S)=V{R)AN(R)=V(S)

R: PH-DATA ind.
ABUSY

S: RNR, F=P

PH-DATA
ind.ABUSY

R: PH-DATA ind.

N(S) Sequence
error condition

BUSY condition

AN{(8)=V(R)
AN(R)#V(S)
FR: PH-DATA ind.AN(S}#V (R)AN(R)=V(S)AP=1ABUSY
R: PH-DATA ind. AN(S) #V(R}IAN(R)#V(S;AP=1ABUSY
— N
S: REJ, F=1 S: REJ, F=1
RESET T1 SET T1
Vg,=N(R) Vgu=N(R)
RESETABUSY
PH-DATA ind.
S: RNR, F=P

FIGURE D-14/T.70

State transition diagram HDLC
(3.1 information transfer phase, I-frame acknowledgement)
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R: PH-DATA ind.AN(S)=V(R)ABUSY Receiving
|-frame

V(R)=V(R)+1
S: RR, F=P
DL-DATA ind.

R: PH-DATA ind.AN{S)#V(R)

S: RR, F=P S: REJ, F=P

DL-DATA ind.
J
R: PH-DATA ind. R: PH-DATA ind.
ABUSY AN(S)=V(R)ABUSY

R: PH-DATA ind.AN(S)#V(R)AP=1ABUSY N(S) Sequence
error condition

S: REJ, F=1

PH-DATA
ind.ABUSY

S: RNR, F=P

RESET BUSY J

PH-DATA ind.ABUSY
BUSY condition

T0801450-87

FIGURE D-15/T.70

State transition diagram HDLC
(3.2 information transfer phase, I-frame acknowledgement
in exception conditions)
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R: PH-DATA ind.AN(S)=V(R)ABUSY

V(R)=V(R}+1
S: RR, F=P
DL-DATA ind.
Vg,=N(R)

R: PH-DATA ind. N{S)#V(R)

S: RR, F=P . -
DL-DATA ind. AT
Vg, =N(R) su

R: PH-DATA ind. R: PH-DATA ind.
ABUSY AN(S)=V(R)IABUSY

R: PH-DATA ind.AN{S)#V(R)AP=1ABUSY

S: REJ, F=1
~ Vgu=N(R)

PH-DATA
ind.ABUSY

S: RNR, F=P

RESET BUSY

PH-DATA ind.ABUSY

S: RNR, F=P

T0801460-87

FIGURE D-16/T.70

State transition diagram HDLC
(3.2 information transfer phase, I-frame acknowledgement
in exception conditions with update of N(R))
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D.3 Summary of frame definitions

D.3.1  Invalid frame

— frames not properly bounded by flags;

— frames containing addresses other than A or B;
— frames with frame check sequence (FCS) error;

— frames containing less than 32 bits between blags.

D.3.2 Valid frames

D.3.2.1  Not expected frames

NEF, not expected frames (for the receiver) which lead to a frame reject condition (excluding frames with
a FRMR control field):

— a command or response control field that is undefined or not Type W
implemented;
— a frame with an information field which is not permitted or Type X

supervisory or unnumbered frame with incorrect length;

— an I-frame with an information field which exceeds the maximum Type Y
established length; : :

— a frame with an invalid N (R). Type Z

D.3.2.2  Expected frames

— frames which must lead to a reaction (in accordance to the Recommendation) by the receiving station;
— frames which must be ignored only in determined states by the receiving station.

D.4  X.2] service, controlled by the network layer
D.4.1  X.21 connection establishment

X.21 user X.21 provider X.21 user X.21 user X.21 provider X.21 user

X.21-CONNECT
X.21-CONNECT R request

X.21-CONNECT
indication

X.21-CONNECT

| response Call

progress
signals

X.21- CONNECT X.21-DISCONNECT

confirmation indication

< T0801470-87 < T0801480-87

X.21 SAP X.21 SAP X.21 SAP X.21 SAP
FIGURE D-17/T.70 FIGURE D-18/T.70
Successful PHC establishment Not successful PHC establishment
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D.4.2 X.21 connection release

X.21 user

X.21-DISCONNECT

request

X.21 provider

X.21 SAP

FIGURE D-19/T.70

X.21 user

X.21-DISCONNECT
indication

>

T0801490-87

X.21 SAP

Disconnection initiated by the X.21 user

X.21 user

X.21-DISCONNECT

indication

X.21 provider

X.21 SAP

FIGURE D-20/T.70

X.21 user

X.21-DISCONNECT
indication

>
>

T0801500-87

X.21 SAP

Disconnection initiated by the X.21 provider
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DL-DISC ind.

N-CON req:

X.21-CON req.

X.21-CON conf.

DL-DEACT req.
N-DISC ind.

N-DISC ind.

\

X.21-DISC ind.

DL-DEACT req.

DL-ACT req.
(address A)

DL-ACT conf,

DL-CON req.

0.4

N

DL-CON conf.vDL-CON ind.

X.21-DISC req.

DL-DEACT conf.

DL-DISC conf.vDL-DISC ind.

AW

DL-DISC req.

DL-DEACT req.

Fascicle V

FIGURE D-21/T.70
State transition diagram for the network layer

(calling side)

II.5 — Rec. T.70

X.21-DISC ind.

X.21-DISC ind.

TO0801510-87

N-CON conf.
DL-DISC ind. N-DATA req.
DL-DEACT req. > 1.1 DL-DATA req.
N-DISC ind.
XS DL-RESET ind.
REASSEMBLY DL-DATA
ind. DL-RESET resp.
N-RESET ind.
N-DATA ind.
N-DISC req.
Inv. Header?
No o
No
Yes Yes
N-DISC ind.
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X.21-CON ind.

>

0.4,1.1,2.1

X.21-DISC ind.

N-DISC

DL-DEACT req.

ind.

DL-ACT req.
(address B)

DL-DEACT req.

X.21-DISC req.
DL-DEACT req.

DL-ACT conf.

X.21-DISC ind.

DL-CON ind.

N-CON ind.

DL-DISC ind.

DL-DISC ind.

N

DL-DEACT req.
N-DISC ind.

a)

AN-CON resp.

X.21-DISC ind.

DL-DATA ind.

DL-DISC ind.

N-DISC req.

N-DATA ind.

DL-DISC req.

—

REASSEMBLY

N-DATA ind.

X.21-DISC req.
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DL-DEACT conf.

DL-DATA ind.

Inv. Header?

N-DATA req.

DL-DATA req.

DL-RESET resp.
N-RESET ind.

N-DISC ind.

DL-DISC conf.vDL-DISC ind.

AW

DL-DISC req.

DL-DEACT req.
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FIGURE D-

DL-RESET ind.
N-DISC req.

T0801520-87

22/T.70

State transition diagram for the network layer
(called side)




TABLE D-1/T.70
Application rules regarding the network protocol data unit (NPDU)

Combination of conditions
Conditions }

a b [ d e f g h i
C1 Transmit/receive T T T T T R R R R
C2 NPDU length (octet) > 2 > 2 > 2 > 2 <3 > 2 > 2 > 2 <3
C3 Ist octet 01/ < > 01 01 o1 -| <> * 01 01 <> *
C4 2nd octet bits 1 to 7 0 0 <> * * * * * *
C5 2nd octet bit 8 (M-bit) 0 1 * * * 0 1 * *

Actions/applications rules
Al Correct/acceptable X X
(Note)

A2 N-DISC ind., DL-DISC req. X X
A3 Not allowed X X X X
A4 Error case X X

Note — The Teletex system has to accept as many NPDUs, that at least, the same number of octets can be received as
contained in the maximum negotiable transport block size.

C  Condition

A Action/application rule

T Transmit

R Receive

<> Not equal

* Not relevant

X  Valid/applicable
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Recommendation T.71

LINK ACCESS PROTOCOL BALANCED (LAPB)
EXTENDED FOR HALF-DUPLEX PHYSICAL LEVEL FACILITY

(Malaga-Torremolinos, 1984; amended at Melbourne, 1988)

The CCITT,

considering

(a) that the Teletex service will be introduced in different types of networks, i.e. circuit switched public
data networks (CSPDN), packet switched public data networks (PSPDN) and public switched telephone
networks (PSTN);

(b) that depending on the service provided by the physical level, the link level procedures may have to
cater for a half-duplex transmission facility;

(c) that some Administrations are considering the provision of a Teletex service with a half-duplex
transmission facility on the PSTN;

(d) that modems according to Recommendation V.26 bis are suitable for half-duplex transmission at
2400 bit/s on PSNTs,

unanimously declares

that this Recommendation defines the link level procedure using LAPB extended for half-duplex physical
level service.

1 Introduction

1.1 General

1.1.1  Figure 1/T.71 shows the half-duplex transmission module (HDTM) for extending the use of LAPB for
operation of Teletex terminals connected to the PSTN where use of half-duplex 2400 bit/s modems is planned.
This is referred to in Recommendation T.70 as LAPX.

LAPB

LAPB extended

HDTM

(I S D
CCITT-54060

FIGURE 1/T.71

Teletex data link layer for PSTN based on LAPB plus
the half-duplex transmission module (HDTM)
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1.1.2  Before the HDTM begins operation the physical circuit must be established by the appropriate PSTN call
control procedures. The operation of the HDTM is such that the calling DTE will initially have the right to
transmit. For the link addressing conventions refer to Recommendation T.70.

1.2 Architecture

1.2.1  Level relationships

It is an objective to avoid modification of the definition of LAPB in order to adapt it for half-duplex
operation. However, there is a functional requirement that the HDTM inhibit LAPB from sending frames during
certain phases of the half-duplex procedure. The means of accomplishing this functional requirement is not
defined.

The logical relationships between LAPB, the HDTM and the physical level are as shown in Figure 2/T.71.

LAPB
4
T| R| C| S
y

HDTM

Physical

level

CCITT-54070

T Transmit data functions C Control functions
R Receive data functions S Status functions

FIGURE 2/T.71

Level relationships

1.2.2  Control (C) and status (S) functions

The following logical functions are defined to describe the interactions between LAPB and the HDTM:

Control <TERM >

— Revert to the HDTM idle state since LAPB has entered the disconnected phase (equivalent to ADM of
HDLC).

Status <OP-T>

— LAPB is enabled to send frames.

Status <INOP-T>

— LAPB is inhibited from sending frames.

2 State diagram and descriptions

2.1 State diagram

The state diagram shown in Figure 3/T.71 describes the procedure for controlling the right to transmit.
The number in each ellipse is the state reference number.
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Send right to transmit

Initialize
called
DTE

2

Half-duplex
sending state

1

Disconnect
sending
DTE

Send confirmation

Initialize
calling
DTE

4

Wait for
receiving state

Wait for
sending state

Disconnect
receiving
DTE

Receive

Receive
confirmation

right
to transmit

3

Half-duplex
receiving state

Seize right to transmit

CCITT-54080

FIGURE 3/T.71

State diagram

22 State definitions

2.2.1  Idle state (state 0)

The DTE is in an inactive state. This is the initial state prior to call establishment and the final state after
call termination. '

222 Half-duplex sending state (state 1)

The DTE is in a half-duplex sending state, so that all signals generated by LAPB are passed to the
physical level.

2.2.3  Wait for receiving state (state 2)

The DTE is awaiting indication that the remote DTE has entered the half-duplex sending state. No signals
generated by LAPB are passed to the physical level.
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2.2.4  Half-duplex receiving state (state 3)

The DTE is in a half-duplex receiving state, so that no signals generated by LAPB are passed to the
physical level. The remote DTE is considered to be in the half-duplex sending state.

2.2.5  Wait for sending state (state 4)

The DTE is awaiting indication of the availability of the physical level for transmission of frames to the
remote DTE. All signals generated by LAPB are passed to the physical level, but LAPB is inhibited from sending
frames.

23 Table of transitions between states

Table 1/T.71 shows the events that cause transitions from one state to another, along with any resultmg
actions. This shows a generalized description of the operation of the HDTM.

24 State definitions expressed in terms applicable to a modem interface

The following definitions apply to the use of the HDTM with the V.26 bis modem interface, as an
example.

2.4.1 Idle state (state 0)

Circuit 107 is OFF.

2.4.2  Half-duplex sending state (state 1)

Circuit 105, circuit 106 and circuit 107 are ON. LAPB is connected to circuit 103 and enabled to send
frames.

243  Wait for receiving state (state 2)

Circuit 107 is ON, circuit 105 is OFF. LAPB is inhibited from sending frames and disconnected from
circuit 103, which is held in the binary 1 condition. Timer T is running.

2.4.4  Half-duplex receiving state (state 3)

Circuit 107 is ON, circuit 105 is OFF. LAPB is inhibited from sending frames and disconnected from
circuit 103, which is held in the binary 1 condition.

2.4.5  Wait for sending state (state 4)

Circuit 105 and circuit 107 are ON, and circuit 106 is OFF. LAPB is connected to circuit 103 but is
inhibited from sending frames.

25 Table of transitions between states expressed in terms applicable to a modem interface

Table 2/T.71 shows, in terms of the V.26 bis modem interface, the events that cause a state transition and
the resulting action(s).

2.6 Timer T

This timer is used to recover from an apparent failure of the remote DTE to take the right to transmit. To
avoid a contention condition during this recovery process, different values of timer T are to be used by the called
and calling DTE. A calling DTE uses the value T,, and a called DTE uses the value 7.

The values of T, and T, are system parameters and must be studied further in relationship to interworking
requirements and other system parameters in Recommendation T.70.
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TABLE 1/T.71

Description of state transitions

Present state Event Action New state
0 Calling DTE: Data circuit established (e.g. data 4
set ready, ready for data)
Called DTE: Data circuit established (e.g. data .
0 set ready, ready for data) Start timer T 2
Send indication to the remote DTE that the
4 Indication of availability of the physical level half-duplex sending state has been entered 1
for transmission Status <OP-T>
(see Note 1)
Send request that remote DTE enter the
half-duplex sending state
. . (see Note 4) :
1 Conclusion of transmission Start timer T 2
Status <INOP-T>
(see Note 2)
5 Reception of indication that the remote DTE Stop timer T 3
has entered the half-duplex sending state P
2 Expiry of timer T 4
Reception of notification that the remote DTE
3 is requesting a change in the direction of 4
transmission
" LAPB has entered a disconnected phase 0
(i.e. Conrol <TERM>, see Note 3)
3 LAPB has entered a disconnected phase 0
(i.e. Conrol <TERM>, see Note 3)
Any Physical level has no circuit to a remote DTE 0

Note 1 — Status <OP-T> indicates to LAPB that the sending of frames is enabled.
Note 2 — Status <INOP-T> indicates to LAPB that the sending of frames is inhibited.
Note 3 — Control <TERM > indicates that LPAB has entered the disconnected phase (equivalent to ADM of HDLC).

Note 4 — HDTM uses the idle data link channel state indication (at least 15 contiguous 1’s) for requesting that the remote DTE
enter the half-duplex sending state. :
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TABLE 2/T.71

Description of state transitions in terms of the V.26 bis modem interface

Present state Event Action New state

Turn circuit 105 ON

0 Calling DTE: Circuit 107 ON Connect LAPB to circuit 103 4
0 Called DTE: Circuit 107 ON : Start timer T - 2
4 Circuit 106 ON Enable sending of LAPB frames 1

(see Note 1)

Inhibit sending of LAPB frames
Disconnect LAPB from circuit 103
1 Transmission concluded (see Note 2) Hold circuit 103 in the binary 1 condition 2
Turn circuit 105 OFF (see Note 3)
Start timer T

2 Reception of a flag Stop timer T 3

Turn circuit 105 ON
2 Expiry of timer T Release circuit 103 from binary 1 condition 4
Connect LAPB to circuit 103

Reception of 15 contiguous 1 bits (see Notes 4 Turn circuit 105 ON

3 and 5) gelease circuit 103 fron} binary 1 condition 4
onnect LAPB to circuit 103

1 LAPB has entered a disconnected phase Turn circuit 105 OFF 0

3 LAPB has entered a disconnected phase » 0

Any Circuit 107 OFF Turn circuit 105 OFF 0

Note 1 — 1t is necessary to ensure that at least one full flag is transmitted after circuit 106 comes ON. This flag may be the
opening flag of the first frame.

Note 2 — The HDTM may determine that a transmission by the LAPB module has been concluded by either of the following:

— counting a sequence of contiguous flags on circuit 103 while in state 1,
— a time-out, T,
— a signal from another source, e.g., from a higher level.

However, if no frame is transmitted while in state 1, not less than five contiguous flags shall be sent in state 1 before entry into
state 2.

Note 3 — It is recommended that circuit 105 not be turned OFF until 15 bit times after the binary 1 condition is established on
circuit 103. This will assure transmission of an idle sequence to the remote DTE.

Note 4 — It is recognized that whether or not an idle sequence is sent by the remote DTE, the DTE will detect an idle sequence
after circuit 109 goes OFF, since according to Recommendation V.26 bis, this will hold circuit 104 in the binary 1 condition.

Note 5 — Tt is understood that circuit 109 will go OFF. Entry into state 4 may be made dependent on this OFF condition, as
an implementation option.
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Al

A2

ANNEX A

(to Recommendation T.71)

Additional rules making for greater efficiency in half-duplex transmission

General considerations

— Greater efficiency is obtained in recovery situations.
— The application of these rules is optional.

— The application of these rules does not imply any incompatibility or entail any amendment of DTEs
(or DCEs) which observe the procedures described in Recommendation T.71.

Rules of operation

1) Before the DTE (or DCE) gives the turn back, it ensures that it has acknowledged all the frames
received and accepted before it received the turn.

2) If the DTE (or DCE) receives or takes the turn, it will always first retransmit all the I-frames which
have not been acknowledged.

3) The DTE (or DCE) must replace the last RR frame in each turn, if any, by an REJ frame carrying
the appropriate N(R).

Recommendation T.90

70

CHARACTERISTICS AND PROTOCOLS FOR TERMINALS
FOR TELEMATIC SERVICES IN ISDN

(Melbourne, 1988)

CONTENTS

Scope

1.1 General
1.2 Use of Bearer capabilities
1.3 Protocol architecture

ISDN circuit-switched mode (DTE-DTE communication)

2.1 Protocol set
2.2 Application rules for B-channel circuit-switched mode

ISDN packet-switched mode (DTE-DCE communication)

3.1 Protocol set ;
3.2 Application rules for B-channel packet-switched mode

Provision of the OSI-NS

4.1 Rationale for considering the OS] Network Service
4.2 Architecture/Available ISO Standards and CCITT Recommendations
4.3 Requirements for the OSI-NS

Additional X.25 optional user facilities

5.1 Categories of additional functionalities
5.2 Functionalities
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6 Interactions between the D-channel and B-channel

7 Supplementary services
8 Terminal response time
9 - Synchronization

10 Higher layer protocols

10.1 Transport layer

Annex A — Procedures for connection establishment, connection release and information transfer
Appendix 1  — Consideration of incoming calls for facsimile terminals from networks without HLC provision
Appendix 1I — Optional usage of the T.70 NL protocol

Appendix 111 — Service definitions and state transition diagrams for the Data Link layer within the B-channel
(CS-mode)

Possible model for telematic endsystems taking into account the D-channel/B-channel coordina-
tion function

Appendix 1V

1 Scope

1.1 General

ISDN has been defined to support a wide range of voice and non-voice services, and applications, in the
same network based on a multipurpose user-network interface.

This Recommendation describes the requirements for Telematic terminals, developed for ISDN applica-
tion, and connected to an ISDN specified by the Recommendations of the I-Series.

This Recommendation covers Teletex, Group 4 facsimile, mixed mode and videotex terminals.
Terminal requirements to support other Telematic services are for further study.

Terminals developed for the provision of Telematic services in CSPDNs, PSPDNs and PSTNs, using
Terminal adaptors to access the ISDN are not covered by this Recommendation.

Interworking with existing Telematic terminals connected to CSPDNs, PSPDNs and PSTNs, thereby
maintaining the Telematic service integrity, should be possible, but is outside the scope of this Recommendation.

1.2 Use of bearer capability

This Recommendation is based on the use of bearer capabilities defined for the ISDN, using B-channels
for the information transfer and virtual circuit call control and the D-channel for the call control.

The use of both, circuit-switched and packet-switched information transfer modes is defined.

The use of the frame mode information transfer as defined in Recommendation 1.122 is for further study.

1.3 Protocol architecture

This Recommendation provides the application rules for other CCITT-Recommendations and ISO
Standards with particular expansion aiming at the applicability for end-to-end (DTE-DTE) communication
through the network as well as DTE-DCE interconnection and the OSI-Network Service.

The use of existing protocols for ISDN Telematic terminals different from those described in § 2, e.g. T.70,
CSPDN minimum header is optional.
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The optional implementation of more than one type of protocol, and use of the appropriate protocol on a

per-call-basis for communication between Telematic terminals, following the protocols described in this Recom-
mendation, and terminals using optional protocols, is the responsibility of the user of such optional protocols.

2.1

22

2.21

ISDN circuit-switched mode (DTE-DTE communication)

For this mode, the circuit-switched 64 kbit/s unrestricted information transfer capability shall be used.
For additional information regarding connection control, see § A.1 a).

For additional information regarding the information transfer phase, see § A.1 b).

Protocol set

The protocol set applicable to the circuit-switched mode (CS mode) is shown in Figure 1/T.90.

Physical Virtual connection control
connection control and information transfer
ISO 8208
Layer 3 Q.931 (Note 3)
X.75 LAPB
Layer 2 Q.921 (modified) (Note 2)
Layer 1 1.430/1.431 (Note 1)
< D-channel > < B-channel >

Note 1 — See § 2.2.1.

Note 2 — Full-duplex single link procedures are defined as described in 8 2.2.3.1. For service definitions
and state transition diagrams for the data link layer within the B-channel, see Appendix lIl.

Note 3 — DTE-DTE conection is specified on the basis of 1ISO 8208 (September, 1987) as described in
§225.

The T.70 NL protocol (CSPDN minimum header, T.70 § 3.3) may optionally be supported in addition to
the X.25 PLP and used on a per-call-basis. For further information, see Appendix Il.

FIGURE 1/T.90

Application rules for B-channel circuit-switched mode

Layer 1 physical layer interface characteristics

The physical interface characteristics shall be in accordance with the I-Series Recommendations; 1.430

(Basic user-network interface, Layer 1 specifications), 1.431 (Primary rate user-network interface, Layer 1 specifica-
tions). This layer provides full a duplex transmission capability.

222

72

Connection control phase

Recommendation Q.921 shall apply.
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2.2.3  Layer 2 information transfer phase

The link layer procedure shall consist of a fully symmetrical HDLC procedure as defined in Recommenda-
tion X.75 for single link operation. The use of other protocols (e.g. LAPD) is left for further study.

2.2.3.1 Address procedure

The following describes the application of the link addressing procedures of Recommendation X.75. Link
addresses (A and B) shall be assigned dynamically on a per-call basis according to the following rules:

a)
b)
<)
d)

the calling terminal shall take address A;
the called terminal shall take address B;
commands and responses shall be transferred as shown in Figure 2/T.90;
A and B addresses are coded as follows:
Address 12345678
A 11000000
B 10000000

Note — The terminal will discard all frames received with an address other than A and B.

Commands (B)

Responses {B)

Calling Called
i inal
terminal Commands (A) teranma

Responses (A)

T0803700-89

FIGURE 2/T.90

2.2.3.2 Implementation rules

In

order to achieve full compatibility between different implementations, the rules below for the

implementation of Recommendation X.75 shall be followed.

22321

a)

b)
)

d)

General rules

The 1984 version (Red Book) of CCITT Recommendation X.75, § 2, shall be used as the reference
specification.

The term “STE” shall be read as “DTE”.

At present the non-extended mode of operation (modulo 8) and the extended mode of operation
(modulo 128) are defined and in use.

The desire to improve the efficiency of satellite transmissions and the evolution towards the use of
LAPD (modulo 128 only) in layer 2 of the B-channel is expected to lead to the use of modulo 128 as
the common base modulo. However, the use of modulo 8 may be allowed.

To facilitate interworking between terminal equipments using modulo 8 and 128 respectively a
procedure based on, e.g. a negotiation mechanism using a low layer. Compatibility check between the
endpoints should be defined. This is for further study.

Only the single link procedure (SLP) shall be used.
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22322

74

Specific rules

The following rules refer to the indicated sections and tables of Recommendation X.75. '

a)

b)

)

d)

€)

f)

g

h)

1)

k)

0)

Table 1/X.75

I-frames should not be sent with an empty I field
N > 0 and N < NI1-32
received empty I-frames shall be treated as valid I-frames.

§2.34.9

Sub-paragraphs 5), 6) and 7) are not valid (shall not result in the sending of an FRMR). Instead the -

following actions shall be implemented:

—  Not expected supervisory frames with the F bit set to 1 shall be ignored.

— Not expected UA or DM response shall be ignored.

— Frames with an invalid N(S) shall be responded to by sending REJ (see § 2.3.5.2.1 of
Recommendation X.75).

Frames with an FRMR cntrol field shall not be responded by sending of an FRMR.

Table 7/X.75

Bits W, X, Y and Z set to 0 indicate that no reason for frame rejection is given.

§ 2353 .

The DTE and the ISDN are not octet aligned and the last paragraph is therefore not valid.
§ 2355

Higher layers should be notified when timer T3 expires (excessive idle state).

§243

Related to the first paragraph, read instead of “next response
§244.1 '

In the active channel state, the DTE shall transmit contiguous flags independent of the other DTE.
The calling DTE shall initiate the link by sending an SABM command with the P-bit set to 1.
§2444.1

A condition for entering the disconnected phase is also that no unacknowledged DISC command
exists, because of collision cases (see Recommendation X.75, § 2.4.4.5).

LIIRY

corresponding response”.

In the disconnected phase, it is the calling DTE which may initiate link set up.
§ 2.4.5.9, fourth paragraph

If a RNR is received, the DTE shall remain in the timer recovery condition (because the other DTE is

- still in the busy condition).

§ 2.4.5.9, fifth paragraph

If an RNR is received, the DTE shall not resume I-frame transmission or retransmission.

§ 2.4.5.9, last paragraph .

If the transmission attempt variable is equal to N2, the DTE shall enter the disconnected phase.
§24.7.3

In the frame rejection condition, the DTE shall only check the commands and react with an FRMR
according to the P-bit.

The frame rejection condition is cleared when the DTE receives an SABM, or, receives or transmits a
DISC command.

§ 2.4.7.3, second paragraph

Only the DTE which caused the FRMR condition may try to reset the link.

§ 2.4.7.3, third paragraph (see Note 1)

After N2 attempts to get the other DTE to reset the link, the DTE shall enter the disconnected phase.
§ 2.4.8.1 (see Note 2)

The timer T1 shall be started at the end of frame transmission. The value of T1 depends on the data
signalling rate, the frame length, the value of N2, and a fixed time representing both T2 and the
transmission delay [see item r)].

A value is recommended between 2.5 and 7 seconds. Consideration of a specific value requires further
study.
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p)

Q)

5)

1)

§ 2.4.8.2 (see Note 2)

Tt > T2
T2 < 1 second

Depending on the acknowledgement strategy used, the DTE designer may regard T2 as a design
parameter only, in which case the DTE is not obliged to implement a corresponding timer.

§ 2.4.8.3, second paragraph

T3 < 60 seconds
T3 = 30 seconds

§2.4.84
N2 > 60 seconds + T1
§ 2485

N1 = 2112 + (n x 1024) bits;
n=0or2or6or 14.

§ 2.4.8.6 (see Notes 2,3)
k=17

Note I — It is not meaningful to reset the link if the other DTE is not responding for N2 x T1.

Note 2 — The acknowledgement strategy used by the receiving DTE should be independent of any
knowledge about the value of k used by the sending DTE. This can be achieved by either acknowledging
every correctly received I-frame as soon as possible or by implementing an acknowledgement timer, i.e., a
T2 timer as defined above [see item p)].

Note 3 — Further study is needed on a mechanism for negotiation of k.

224 Layer 3 — connection control phase

Recommendation Q.931 shall apply. All encodings should be derived from the relevant section in Q.931.

Three information elements (IEs) are of particular interest to terminals accessing Telematic services. See
Annexes B and M of Recommendation Q.931 for further information.

Bearer capability (BC) information element. The BE IE is used to carry information of interest to the
bearer service providing network. The BE IE is required to be generated by the calling side, and must
be examined by the called side.

Low layer compatibility (LLC) information element. The LLC IE is used to carry information about
protocols at and below the network layer of interest only to the two endsystems. The LLC IE shall be
generated by the calling side, and should be examined, if present, by the called side.

High layer compatibility (HLC) information element. The HLC IE is used to carry information
between the endsystems related to protocols above the network layer. The HLC IE shall be generated
by the calling side, and should be examined, if present, by the called side.

Fields in bearer capability (BC), low layer compatibility (LLC), and high layer compatibility (HLC)
information elements (IE) to be conveyed at the S/T reference point of the user-network interface during the call
establishment phase, shall be set to the values defined below.

2.2.4.1 Bearer capability (BC)

a)

Mandatory fields, to be set to the fixed values (the value to be set is given in parentheses following
each field description):

—  Coding standard — octet 3 (CCITT standardized coding, as defined below).
— Information transfer capability — octet 3 (unrestricted digital information, see Note).
—  Transfer mode — octet 4 (circuit mode).

— Information transfer rate — octet 4 (64 kbit/s).

Fascicle VII.5 — Rec. T.90 75



b) Fields not required in the default case (these may be explicitly encoded):
—  Structure — octet 4a.
—  Configuration — octet 4a.
—  Establishment — octet 4a.
— Symmetry — octet 4a.
c¢) Fields to be omitted due to no necessity:
—  All other fields.

Note — The selection whether to use unrestricted or restricted information transfer capability is out of the
scope of this Recommendation.

2.2.4.2 Low layer compatibility (LLC)

The LLC IE shall be encoded as follows:
a) Fields to be set to fixed values (the value to be set is given in parentheses following each field
description).

Details of coding points and the relevant encodings are for further study.

2.2.43 High layer compatibility (HLC)

The HLC IE shall be encoded as follows:

a) Fields to be set to fixed values (the value to be set is given in parentheses following each field
description).

—  Coding standard — octet 3 (CCITT standardized coding, as defined below).
— Interpretation — octet 3 (first high layer characteristics identification to be used in the call).
—  Presentation method of protocol profile — octet 3 (high layer protocol profile).
b) Fields with variable content:
— High layer characteristics identification — octet 4 (e.g., Facsimile Group 4, Teletex).

To maximize the usefulness of HLC checking:

1) the calling telematic terminal shall select the HLC element according to the type of document to be
tranferred;

2) the called terminal holds a list of HLC elements describing its receiving capabilities. It will accept an
HLC element corresponding to any one of these.

This scheme is illustrated in Table 1/T.90.

2.2.5 Layer 3 — virtual connection control and information transfer

ISO 8208 (1987) shall apply.

Note — This protocol, based on the 1984 version of Recommendation X.25, is partially expanded in order
to include DTE-DTE application. In particular, the following sections of ISO 8208 are referred: '

— § 3.2: Differences in DTE/DTE and DTE/DCE operation

—  § 3.3: Operating over circuit-switched connections

— § 4.5: Determining “DTE” or “DCE” characteristics

In addition, the following points should be noted when using this protocol.

a) Calling DTE shall send a RESTART REQUEST packet, begin the restart procedure, and establish
virtual circuits. See § 3.3 of ISO 8208.

b) The qualifier bit in data packets should always be set to “0”.
¢) The delivery confirmation bits in all packets should be set to “0”.
d) Normal X.25 reset procedures will apply.

e) Each control block or data block of the transport layer shall be carried in a complete data packet
sequence.
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f) The terminal should not send a DTE REJECT packet.

g) In case of Group 4 facsimile and Teletex, terminals shall use a specific protocol identifier within
CALL REQUEST/INCOMING CALL packets. This identifier is represented by the first octet of the
call user data field (remaining octets, if any should be ignored) as shown below:

bit 87654321

octet 00000010

The use of this protocol identifier for Videotex is for further study.

TABLE 1/T.90

Use of HLC codes by various Telematic terminals

HLC codes
Telematic service
terminals Sent from calling terminals Accepted by receiving terminals
(Notes 2, 3) (Note 4)

Teletex basic Basic Teletex Basic Teletex
Teletex mixed mode Basic Teletex Basic Teletex

Mixed mode Mixed mode

(Note 1)
Group 4 facsimile Group 4 facsimile Group 4 facsimile
class 1
Group 4 facsimile Group 4 facsimile Group 4 facsimile
class 2 Mixed mode

Basic Teletex

Group 4 facsimile Group 4 facsimile Group 4 facsimile
class 3 Mixed mode Mixed mode

Basic Teletex Basic Teletex

(Note 1)

Note 1 — In case that the calling terminal is Teletex, Mixed mode or group 4 facsimile class 3, only one element shall be sent
depending on originating document type.

Note 2 — For multi-service telematic terminals sending more than one document in the same call, the HLC shall indicate the
maximum requirement for that call.

For example, when sending a Teletex and a Mixed mode document, the Mixed mode HLC element shall be sent.

Note 3 — When the calling terminal only wishes to receive a document from a called terminal (polling), it shall know in
advance the type of document it expects to receive in order to send the appropriate HLC element.

Note 4 — Appendix I provides additional information in order to cater for cases where calls for facsimile equipment are
incoming from networks not able to convey HLC information.

2.2.6  Layer 3 — packet size (NPDU block length)

The rules for packet size negotiation are given in § 15.2.2.1.1 of ISO 8208. The values for this
Recommendation are restricted to 256, 512, 1024 and 2048 octets.
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3 ISDN packet switched mode (DTE-DCE communication)

3.1 Protocol set

The protocol set applicable to the packet-switched mode (PS mode) is shown in Figure 3/T.90.

Access Virtual connection control
connection control and information transfer
Layer 3 Q.931 X.25 PLP
Layer 2 Q.91 X.75 LAPB
Layer 1 1.430/1.431 (Note)
< D-channel > < B-channel >

Note — See § 2.2.1.

FIGURE 3/T.90

32 Application rules for B-channel packet-switched mode

3.2.1  Layer 1 — physical layer interface characteristics

See § 2.2.1.

3.2.2  Layer 2 — link layer procedure

Recommendation X.31 shall apply, so that the applied protocols are as follows:
— Connection control is to be achieved using Recommendation Q.921 in the D-channel.

— Virtual connection control and information transfer is to be achieved using Recommendation X.25
LAPB in the B-channel.

3.2.3  Layer 3 — network layer procedure

Recommendation X.31 shall apply, so that protocols to be applied and application rules are as follows.

3.2.3.1 Connection control phase

Recommendation Q.931 and the packet layer protocol of Recommendation X.25 shall apply.

Fields in the bearer capability (BC) information element (IE) to be conveyed at the S/T reference point of
the user-network interface during the call establishment phase, shall be set to the values defined below. .

Recommendation Q.931 shall apply. All encodings should be derived from the relevant paragraph in
Q.931.

— Bearer capability (BC) information element. The BC IE is used to carry information of interest to the
bearer service providing network. The BC IE is required to be generated by the calling side, and must
be examined by the called side.
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3.23.1.1  Bearer capability (BC)
a) Mandatory fields, to be set to the fixed values (the value to be set is given in parentheses following
each field description):
— Coding standard — octet 3 (CCITT standardized coding as defined below).
— Information transfer capability — octet 3 (unrestricted digital information — Note).
—  Transfer mode — octet 4 (packet mode). .

—  User information layer 1 protocol — octet 5 (CCITT standardized rate adaption Recommenda-
tion X.31 HDLC flag stuffing).

—  User information layer 2 protocol — octet 6 (CCITT Recommendation X.25, link level).

—  User information layer 3 protocol — octet 7 (CCITT Recommendation X.25, packet layer).
b) Fields not required in the default case (these may be explicitly encoded):

—  Structure — octet 4a.

—  Configuration — octet 4a.

—  Establishment — octet 4a.

— Symmetry — octet 4a.
¢) Fields to be omitted due to no necessity:

—  All other fields.

Note — The selection whether to use unrestricted or restricted information transfer capability is out of the
scope of this Recommendation.

The high layer compatibility information element (HLC) is not used in PS mode. The use of the HLC in
future evolutions of the ISDN packet mode service is for further study.

The low layer compatibility information element (LLC) is not used in PS mode. The use of the LLC in
future evolutions of the ISDN packet mode service is for further study.

3.2.3.2 Virtual connection control and information transfer

Recommendation X.25 packet layer protocol applies. Item b) and items d) through g) of the application
rules specified in § 2.2.5 apply.

4 Provision of the OSI network service (OSI NS)

4.1 Rationale for considering the OSI NS

The evolution and realization of the bearer services and teleservices in the ISDN environment and the
recognized protocol base within the CCITT directs — as far as the network layer of the communication
archichecture is concerned — to the use of the OSI NS. In order to lay the grounds for the integrity of the
services under these conditions, the application rules for the network layer protocol (see Note) need to be defined
correctly.

Note — In the ISDN circuit-switched mode, support of the OSI NS is provided entirely by the B-channel
X.25 packet layer protocol, and is available once the ISDN call has been connected by other means. The
provision of the OSI NS is for further study.

4.2 Architecture/available ISO Standards and CCITT Recommendations

Because of the structure of the ISDN which makes use of protocol stacks different for connection control
and information transfer, the OSI NS may be provided in different ways. The approach using the network layer
protocol in the B-channel is based in principle on

— CCITT Recommendation X.213;
— OSI 8208;
— OSI 8878.
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The use of the D-channel (Recommendation Q.931) or the relevant protocols defined for future packet
oriented information transfer modes (see Recommendation 1.122) for the provision of the OSI NS is for further
study.

43 Requirements for the OSI NS

To balance the expenditure for the development of Telematic terminals under the consideration of the OSI
NS, the requirements may be limited to the necessary minimum.

This can be obtained by providing the capability of terminating, in the case of an incoming call for both
the circuit-switched (CS) and packet-switched (PS) cases, the layer 3 protocol to provide the obligatory functions
of the OSI NS only, and in at least a minimum way, in order to appear to the calling terminal to be an OSI
terminal at layer 3. In the case of an outgoing call, calling terminals can initiate an OSI communication, as long
as all the relevant facilities are supported, if necessary at any time.

43.1  Minimum requirements for the OSI NS

Table 2/T.90 shows the list of the X.25 PLP optional user facilities which are proposed for the use in
relation to the OSI NS in this Recommendation.

TABLE 2/T.90

X.25 PLP optional user facilities

Used for support Used for support
Optional user facility ¥ of an incoming of an outgoing
call call
13.139 Throughput call negotiation Yes Optional ¢
13.16 © Fast select Yes Optional 9
13.289 Transit delay selection and indication (TDSAI) Yes Optional ¢
14.19 Calling address extension Yes Optional ¢
14.29 Called address extension Yes Optional ¢
1439 Minimum throughput class negotiation Yes Optional ¢
1449 End-to-end transit delay negotiation (EETDN) Yes Optional ¢
14.59 Expedited data negotiation Yes Optional 9

4 As the D-bit is always set to 0 in the circuit-mode case, the receipt confirmation selection requirement is satisfied for this case.
b To fulfill at least the minimum functionality of the OSI NS (clarification found if necessary in § 4.3.2).
) Refers to the relevant section in 1SO 8208.

9 May optionally be invoked for a Telematic communication. These must be supported if initiating a communication with an
OSI terminal.
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43.2  Minimum functionality when receiving a call from a system using the OSI NS

The following text represents a possible way to achieve the minimum functionality when receiving a call
from a system using the OSI NS. (Refer to both ISO 8878 and ISO 8208.)

13.13

13.16

13.28

14.1
14.2

14.3

14.4

14.5

Throughput class negotiation: When replying to INCOMING CALL/CALL REQUEST, a
throughput class facility request need not be made in the CALL ACCEPTED packet. If a
throughput class facility request was not made in the CALL ACCEPTED packet, then this would
mean that the throughput classes applying to the call would be those that have been indicated in
the INCOMING CALL/CALL REQUEST packet.

Fast selection shall be supported for the full OSI NS (full 128 octets of NS-user data available).
The receipt of a CALL REQUEST packet which does not have the value “02” in the first octet
of the call user data field would be considered an error [connection rejection — reason
unspecified (permanent condition)] by a Telematic terminal which only supports a minimum
functionality (see Note). Receipt of a CALL REQUEST packet which does have the value “02”
in the first octet of the call user data field indicates Telematic service operating according to
Recommendation T.70 (layer 4 only).

Transit delay selection and indication (TDSAI): This must be accepted when received. However,
if the reply to be coded in the “cumulative transit delay subfield” of the EETDN facility is
“unknown” (i.e., FF hexadecimal) then the value in the TDSAI field could be ignored.

Calling address extension facility : This must be accepted when receiving a call.
Called address extension facility : This must be accepted when receiving a call.

Minimum throughput class negotiation : if a terminal reacts to the appearance of a throughput
class facility request in the INCOMING CALL packet by not sending a throughput class facility
request in the CALL ACCEPTED packet, then the minimum throughput class negotiation
facility could be ignored.

End-to-end transit delay notification (EETDN): When replying this could contain the value
“unknown” (i.e., FF hexadecimal).

Expedited data negotiation : This is used to negotiate the non-use of expedlted data (must be
used in the CALL ACCEPTED packet).

Note — The use of the value “02” in the ISDN circuit-switched mode is questioned, as there is already
coding to indicate Telematic services in the HLC information element.

5 Additional X.25 optional user facilities

In addition to the facilities mentioned in § 4 that should be supported by Telematic terminals in order to
comply with the OSI NS, additional facilities/functionalities must be supported as a consequence of:

— the use of Recommendation X.25 PLP for the provision of the OSI NS (this protocol allows layer 3
multiplexing and flow control);

— the provision of various Recommendation X.25 originated user facilities;

— the provision of various service oriented user facilities by some networks (i.e., additional facilities) or
by all networks (i.e., essential facilities) as defined by Recommendation X.2.

There is no need for the provision of the additional service oriented user facilities in the circuit-switched
case. The X.25 originated user facilities may be used in the circuit-switched: case.
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5.1

5.2

82

Categories of additional functionalities (see Note) -

—  X.25 originated user facilities

13.1

On-line facility registration

13.12 Flow control parameter negotiation

—  Service oriented user facilities (network based)

13.14 Closed user groups (CUG) selection

13.14 CUG with outgoing access selection

13.18 Reverse charging

13.21 Network user identification

13.22 Charging information
13.23 RPOA selection
13.26 Called line address modified notification

13.27 Call redirection notification

Note — D-bit modification is not supported.

Functionalities

- X25 origindted user facilities

1)

2)

On-line facility registration

The use of this facility shall be restricted to the modification of the range of logical channels.
For the default values, Telematic terminals support a single two-way logical channel
(i.e., LTC=HTC=1, LIC=HIC=0, LOC=HOC=0).

Flow control parameter negotiation
Packet size and window size parameters may be negotiated. They should use only default values:

2048 octets for the packet size, seven for the window size. When the parameter negotiation is
indicated in an INCOMING CALL packet, they shall respond properly in the CALL
ACCEPTED packet.

Note — Since the maximum TPDU length is 2048 octets, and segmentation should also be
avoided, the maximum default length of layers 3 and 2 should be larger than 2048 octets.

—  Service oriented user facilities (network based)

1)

2)

3)

4)

5)

Closed user group selection (Essential in Recommendation X.2) and CUG with outgoing access
selection (Additional in Recommendation X.2) (13.14).

These facilities may optionally be requested from Telematic terminals (i.e., outgoing call only).
CUG information received in an INCOMING CALL packet may be ignored.

Reverse charging (13.18)

This facility may be supported by some networks, and applied on a per call basis, the possibility
of requesting reverse charging in outgoing calls is optional for Telematic terminals, but they must
be able to properly handle and respond to the incoming call at the called side.

(As a default, calls should be rejected.)
Network user identification (13.21)

This facility may be applied by networks on a per call basis, following subscription made by
prior arrangement for the agreed period of time.

Charging information (13.22)

This facility may be provided by some networks on a per call basis, following subscription made
by prior arrangement for the agreed period of time. The information may be handled or
processed normally.

As a minimum requirement, it may be ignored.
RPOA selection (13.23)

This facility may be provided by some networks on a per call basis, following subscription made
by prior arrangement for the agreed period of time.

As a minimum requirement, it may be ignored.
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6) Called line address modified notification (13.26)

This facility may be provided by some networks on a per call basis, without any particular user
request. This information may be processed normally.

As a minimum requirement, it may be ignored.
7)  Call redirection notification (13.27)

This facility may be provided by some networks on a per call basis, without any particular user
request. This information may be processed normally.

As a minimum requirement, it may be ignored.

6 Interactions between the D-channel and B-channel

Communication between the D-channel and B-channel is not synchronized in relation to each other by the
ISDN and therefore information exchange via these channels can be accomplished independently and simultane-
ously. As a consequence of this, messages sent in the D-channel and B-channel in a distinct relationship to each
other may be received in a different order.

~ In order to achieve an orderly operation of the protocols in all Telematic installations it is necessary to
have an additional procedure satisfying the respective requirements.

This model, architecture, and primitives of this additional procedure is left for further study. One possible
approach is described in Appendix IV.

7 Supplementary services

For application and description see Recommendations F.161, F.200, 1.241 and 1.25x Series (depending on
the type of supplementary service).

8 Terminal response time

(For further study.)

9 Synchronization

One of the characteristics of ISDN is that there is no end-to-end signalling about activation of the protocol
instances.

An instance of the data link protocol should only send its first frame when the peer entity is ready to
receive 1t.

To achieve this adequately, the following procedure shall be used.

The sender and receiver follow the sequence:

1) Send “1”-bits until notified of B-channel establishment.

2) Activate the receiver.

3) Send flags.

4) Wait until the first flag arrives from the peer.

5) Consider the peer as active and start communication.

The sequence diagram describing the operation of sender and receiver is shown in Figure 4/T.90.

10 Higher layer protocols

The basic requirements of the Group 4 facsimile service are described in § 1.2.2 of Recommendation F.161.
The basic requirements of the Teletex service are described in § 1.2.2 of Recommendation F.200.

10.1 Transport layer

The rules given in § 5.3.2 of Recommendation T.70 regarding transport protocol data unit (TPDU) block
length are adopted in principle but with the additional provision that the negotiation mechanism is mandatory
(e.g., for more efficient communication via satellite links).
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Note — The provision of the CONNECT ACKNOWLEDGE signal is optional.

FIGURE 4/T.90

The sequence of synchronisation on layer 2
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ANNEX A

(to Recommendation T.90)

Procedures for connection establishment,
connection release and information transfer

Procedures shown below are not the requirements to the terminals for Telematic services, but for reference

B-channel circuit-switched mode

a)

Connection control phase

Calling DTE

Call
establishment
using
D-channel

.........

........

Call
clearing
using
D-channel

Note 1 — This example shows the procedure in the case where the configuration is point-to-point, and the layer 2

—saewe |
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SET-up
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| menTne

CONNECT
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RELEASE
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LEASE compy g1

Network

................
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Network

.................
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..................
........
ease

................

CONNECT

DISCONNECT
RELEASE

——samve |

v —]

SET-up

ALERTING

—oonNeer
ACKNOWLEDGE

RELEASE compLeTe

Called DTE

T0803480-89

link has not been established. Some signals can be omitted in this situation.

Note2 — SABME, DISC and UA are specified by Recommendation Q.921 (layer 2). All others are specified

by Recommendation Q.931 (layer 3).

FIGURE A-1/T.90
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b) Information transfer phase

Calling DTE Network Network Called DTE

SABM

UA —]

I {X.25 RESTART REQUEST)

| .
| (X.25 RESTART CONFIRMATION)

.I (X.25 CALL REQUEST)

| .
| (X.25 CALL CONNECTED)

le—
| (X.25 DATA)
Data
transfer
using :
B-channel 1 (X.25 DATA)
1(X.25 CLEAR REQUEST ]
| o
I {X.25 CLEAR CONFIRMATION)
le———
DiIsC
UA

T0803490-89

Note — SABM, DISC and UA are specified by Recommendation X.75 (layer 2). All others are specified by
Recommendation X.25 PLP (layer 3). ’

FIGURE A-2/T.90

A2 Packet-switched mode

See relevant signal procedures described in Recommendation X.31.

APPENDIX I

(to Recommendation T.90)

Consideration of incoming calls for facsimile terminals
from networks without HLC provision

1.1 In order to cater for the case where calls are incoming from networks not able to convey HLC information
(e.g., PSTN, switched 64 kbit/s networks) it must be possible for a G4/G3 terminal to accept calls in some cases
without the explicit provision of an HLC field. In this case, the directory (E.164) number must be the over-riding
determinant of whether the terminal responds (provided the BC matches). This may involve subscription to
“multiple subscriber number” (MSN) supplementary service.
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1.2 The three

distinct cases likely to occur are:

i) incoming calls from PSTN;
it) incoming calls from switched 64 kbit/s network (not ISDN);
ili) incoming calls from ISDN.

It is recommended that the following criteria should be used by the terminal to determine whether, and in
what mode it should answer the call:
i)  Incoming calls from PSTN
In this case, the G3/G4 machine should answer the call in G3 mode (including modem and codec
functions) if the following criteria are fulfilled:

a)
b)
©)
d)
e)

Called ISDN number (E.164) matches number allocated to terminal;
BC = 3.1 kHz audio or speech;

Call progress indicator (in Q.931 SETUP) = non-ISDN source;
HLC = not present;

Subaddress = not present.

ii)  Incoming call from switched 64 kbit/s network (not ISDN)
In this case, the G3/G4 machine should answer the call in G4 mode (no modem or codec functions)
if the following criteria are fulfilled:

a)
b)

<)

d)
e)

Called ISDN number matches number allocated to terminal;

BC = 64 kbit/s;

Call progress indicator = non-ISDN source;

(Note) — It may not always be possible to determine whether source is ISDN or 64 kbit/s
switched);

HLC = not present;

Subaddress = not present.

iii) Incoming call from ISDN
In this case, the G3/G4 machine must answer the call in G4 mode if the following criteria are

fulfilled:

a) Called ISDN number matches number allocated to terminal;
b) BC = 64 kbit/s;

c¢) Call progress indicator [not valid];

d) HLC = G4 Teleservice;

e) Subaddress = if present, this must match terminal subaddress.

1.3 HLC to be used when polling or sending

A G3/G4 terminal attempting a G4 call across the ISDN for either polling or sending will send

HLC = G4 Fax.

A G3/G4 terminal reattempting a call in G3 mode, following failure with appropriate cause in G4 mode,

will establish a 3.

1 kHz audio BS with no HLC.

1.4 HLC to be used by terminal adaptor supporting G3 machines on ISDN

a) Called ISDN number matches allocated to the terminal adaptor;

b) BC = 3.1 kHz audio or speech;

¢) Call progress indicator = non-ISDN source (from PSTN) = [Not valid];.
d) HLC = G3 Teleservice (from ISDN);

e) Subaddress = if present this must match terminal subaddress.

APPENDIX 11

(to Recommendation T.90)

Optional usage of T.70 NL protocol

I1.1 Information transfer phase

The T.70

NL option being used by calling DTE and supported by the called DTE.

The network layer shall for the call control phase be as defined in § 2.2.4. The information transfer phase
shall be implemented as defined in Recommendation T.70, § 3.3.3.
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Calling DTE Called DTE

SABM
/95_'/”""

T

RAN :
SPORT CON. seT.up
cK.
TRANSPORT CON. A

T0803500-89

FIGURE II-1/T.90

I1.2 Information transfer phase

The T.70 NL option being proposed by the calling DTE but not supported by the called DTE.

Calling DTE Called DTE
SABM
UA

TRANSPORT CON. SET.up

DIAGNOSTIC PACKET

X25 RESTART REQUEST

N
X.25 RESTART CONFlRMATlO

X 25 CALL CONNECTED

TRANSPORT cop. SET.up

TRANSPORT CON. ACK.

T0803510-89

FIGURE II-2/T.90
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APPENDIX III

(to Recommendation T.90)

Service definitions and state transition diagrams
for the data link layer within the B-channel (CS-mode)

This Appendix contains the result of experience of several implementations of the prescribed link layer for
telematic services. This description has been found to be useful in some Administrations for support of
conformance testing.

Additional work may be needed in the area of ISDN management and maintenance, however, no clear set
of requirements is available at this time. The support of the management and maintenance work is left for further
study.

In addition, depending on the further work on the link layer, particularly related to the base modulus for
I-frames, some editing may be required (e.g., SABM may become SABME).

Note — Reference to the appropriate paragraph of T.70 or an additional explanation is needed.

II1.1  Service definitions

II1.1.1 Physical service used by HDLC

PHS user PHS provider PHS user
PH-DATA
request
PH-DATA
indication N
T0803520-89

PHSAP PHSAP

FIGURE III-1/T.90
PH-data transfer
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111.1.2 Data link service (HDLC)

MI.1.2.1

90

Data link connection establishment

DLS user DLS provider DLS user
DL-ACTIVATE DL-ACTIVATE
request request
DL-ACTIVATE DL-ACTIVATE
confirm confirm R
DL-CONNECT
request

SABM
DL-CONNECT
indication N
UA g
DL-CONNECT
confirm
D T0803530-89

DLS user

DL-ACTIVATE
request

DLSAP

DLSAP

FIGURE III-2/T.90
Successful DLC-establishment

DLS provider

DL-ACTIVATE

confirm

DL-CONNECT
request

DL-DISCONNECT

SABM

DLS user

DL-ACTIVATE
request

DL-ACTIVATE
confirm

v

SABM
N2 times

indication

Fascicle VII.S — Rec. T.90

DLSAP

T0803540-89

DLSAP

FIGURE III-3/T.90
Not successful DLC-establishment



I11.1.2.2  Data link transfer phase

DLS user DLS provider DLS user
DL-DATA
REQUEST
{-frame
"| DL-DATA
indication
T0803550-89

DLSAP DLSAP
FIGURE III-4/T.90
DL-data transfer
I111.1.2.3  Data link release
DLS user DLS provider DLS user
DL-DISCONNECT
request
DISC
DL-DISCONNECT
indication N
UA .
DL-DISCONNECT
confirm
DL-DEACTIVATE DL-DEACTIVATE
request request
DL-DEACTIVATE DL-DEACTIVATE
confirm confirm _
b T0803560-89
DLSAP DLSAP
FIGURE III-5/T.90

DL-release initiated by DL-user

DLS user

DL-DISCONNECT
‘indication

DLS provider

DL-DEACTIVATE
request

DL-DEACTIVATE
_confirm

DLSAP

FIGURE III-6/T.90

DLS user

DL-DISCONNECT
indication

>

L d

DL-DEACTIVATE
request

DL-DEACTIVATE
confirm

>

T0803570-39

DLSAP

DL-release initiated by DL-provider
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I11.1.2.4  Data link resetting

DLS user DLS provider DLS user
DL-RESET
__indication
- FRMR
DL-RESET DL-RESET
response indication R
DL-RESET
response
SABM
UA
T0803580-89
DLSAP DLSAP
FIGURE III-7/T.90
Successful resetting
DLS user DLS provider DLS user
DL-RESET
indication
“ FRMR
DL-RESET DL-RESET
response R indication
DL-DISCONNECT
request
DISC ¢
DL-DISCONNECT
indication
< UA
DL-DISCONNECT
confirm N
T0803590-89

92

DLSAP

FIGURE III-8/T.90

DLSAP

Resetting not accepted by the receiver of FRMS
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DLS user DLS provider DLS user
DL-RESET
. indication
N FRMR
DL-RESET
indication R
DL-DISCONNECT i
request DL-RESET
DISC | response
 SABM DL-DISCONNECT
indication R
DL-DISCONNECT bwm R
_confirm
N UA
T0803600-89
DLSAP DLSAP
FIGURE III-9/T.90

Resetting not supported by the transmitter of FRMR

DLS user DLS provider DLS user

DL-RESET
indication
«— FRMR
DL-RESET
DL-DISCONNECT indication
request >
DISC
DL-DISCONNECT
request
DISC
DL-DISCONNECT | YA
_gonfirm
< UA N
DL-DISCONNECT
confirm R
'T0803610-89

DLSAP DLSAP

FIGURE III-10/T.90
Resetting not accepted by both

II1.2  State transition disgrams HDLC

111.2.1 The relation between the diagrams

The following diagrams describe the HDLC procedure as one functional unit. The first page comprises the
whole protocol and the following pages give the details to specific states.
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I11.2.2 Abbreviations

ABM Asynchronous Balanced Mode

ADM Asynchronous Disconnected Mode
R:xxx  Receive xxx (Command or Response)
R:Cxxx Receive A Commmand

R:Rxxx Receive A Response

S:xxx send xxx

F Final bit

P Poll bit

XXX Not this condition

RC Redrive Counter

RCB Redrive Counter Busy

IC I-Frame counter

Va Variable for sequence updating

1113 Summary of frame definitions

111.3.1 Invalid frames

— frames not properly bounded by flags,
— frames containing addresses other than A or B,
— frames with Frame Check Sequence (FCS) error,

— frames containing less than 32 bits between flags.

111.3.2 Valid frames

I11.3.2.1  Not expected frames

NEF, not expected frames (for the receiver) which lead to a frame reject condition (excluding frames with
an FRMR control field).

—  acommand or response control field that is undefined or not Type W
implemented,
—  a frame with an information field which is not permitted or Type X

supersivory or unnumbered frame with incorrect length,

- an I-frame with an information field which exceeds the maximum Type Y
established length,

—  a frame with an invalid N (R), Type Z

111.3.2.2  Expected frames

— frames which must lead to a reaction (in accordance to the Recommendation) on the receiving station,

— frames which must be ignored only in determined states on the receiving station.
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Stop flag
T3v(T1ARC=0)) DL-DEACT conf.

R: SABM R: UA, F=1 |00
VR: DM, F=1 : @ 3,45
S: DM, F= - DL-ACT
; DL-DISC ind. req. . -
DL-DISC ind. (Address A or B) R-OM E-1 R: DISCONNECTION
DL-ACT conf.
) SET ADDRESS , S: UA, F=P
SET T3 j 1)

-

R: COMMANDS, P=1 Disconnected e

phase

S: DM, F=1

S: SABM, P=1
SET T1

RC=N2-1
RESET T3

S: DM, F=P
DL-DISC ind.

¢ ADM

. DL-DISC ind.
R: SABM RESET T1

R: DISCONNECTION

S: UA, F=P
R: SABM Link set-up
T1ARC#0 phase
S: SABM, P=1

RC=RC-1,SET T1

R: UA, F=1

DL-RESET resp.

S: UA, F=P DL-CON conf. SABM, P=1
N(R)=0, N(S}=0 RESET T1 SET T1
DL-CON ind. a _ R CEN2—1
3 Information) W
R: ERMR transfer
. : phase
R: NEF R: SABM
S: FRMR, SET T1 S: UA, F=P S: UA, F=P DL-RESET ind.
DL-RESET ind. N({R)=0, N{(S)=0 N(R)=0, N{(S)=0 \
RC=N2-1 RESET T1 DL-RESET ind.
R: SABM
R: COMMAND, P= ADL-RESET resp.
ADISCASABM S: UA, F=P
DL-DISC req. \ ABM
S: FRMR, F=1 > FRUR, SET T
DL-DISC req. L-DISC req 3
S: DISC, P=1
SETT1
RC=N2-1
R: DISCONNECTION T1ARC#0 Link
disconnection (
S: UA, F=P S: DISC, P=1
RC=RC-1
SETT1 J
/

T0803620-89

FIGURE III-11/T.90
State transition diagram HDLC
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S: RNR, F=1

S: RR, F=1

R:<CRRVvCREJ> A <N(R)=V(S)>AP=1ABUSY

R:<CRRvCREJ> a <N(R)=V(S)>aP=1ABUSY
R: RRv<CRRAP=0>AN(R)=V(S)

R:<CRRvCREJ> a <N(R)#V(S)>aP=11 BUSY. //

// / S: RNR, F=1
R:<CRRvCREJ> » <N(R)#V(S)>AP=14BUSY.
R: RRv<CRRAP=0>AN(R)#V(S) /// S: RR, F=1

R: REJv<CREJAP=0>

3.1 IC>0ADIFF<7
f R: DL-DATA req.
RESET T1 S: PH-DATA req.
V(S)=v(S)+1 SET T1 RESET T1
1C=IC+V(S)—-N(R) IC=1C+1 © IC=1C—1 Vg, =N(R) Vg, =N(R)
Vs, =VI(S)=N(R) SET T1

< . -/
R: << RNRV<CRNRAP=0>
VT1>ABUSY

R: CRNRAP=1ABUSY

R: <CRNAP=0VRNRAT1>

ABUSY R: CRNRA

P=1ABUSY

S: RNR, F=1
S: CRNR, P=1 RESET T1 Sending I-frame

RESET T1
= IC=IC+V(S)—N(R)
Vsu=N(R) Vg =V(SI=N(R)

R: RR F=1A

R: [REJAF=1]v[RRAF=1AN{R)} % V(S)]
N{(R)=V(S)

S: RR, P=13)

Vsu=N(R), SETT1

SET RC=N2-1
SET RCB=N2-1

R: <CRRvVCRNRVCREJAP=1>ABUSY

T1ARC>0ABUSY R: (CRRVCREJVCRNR)AP=1ABUSY

~R: RNRAF=1

. - 4
S: RR, F=1 S: RNR, F=1

T1ARC>0ABUSY

4 e

S: CRR, P=123) SET RC S: CRNR, P=1
RC=RC—1 RCB=RCB—1 RC=RC—1
SETT1 SETT1 Timer recovery

condition

N

/

, T0803630-89

3 Alternatively to RR, P = 1 it is allowed to send PH-DATA req. P= 1 or CREJ, P= 1.

FIGURE III-12/T.90

State transition diagram HDLC
(3 Information transfer phase, I-frame control)
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R:<CRRvVvCREJ> » <N(R)=V(S})>AP=1ABUSY

R:<CRRvCREJ> A <N(R)=V(S)>AP=14BUSY
R: RRy<CRRAP=0>AN(R)=V(S)

R:<CRRvCREJ> A <N(R)#V(S)>AP=1ABUSY /
R:<CRRvCREJ> » <N(R)#V(S)>sP=1+ BUSY // /

R: RRv <CRRAP=0>N(R)#V(S) ///

R: REJv<CREJAP=0>

/ R: DL-DATA req.
S: PH-DATA req.
ICo1CAV (S1—N(R) IC=IC+1 VISISVISI+ Vo =N(R) Vo)
V. =V(S)=N(R) i = -
su

SET T1
C -
R: << RNRv<CRNRAP=0>

vT1> ABUSY
R: CRNRAP=1ABUSY.

R: <CRNRAP=0VRNRVT1>
A BUSY.

S: RNR, F=1

3.1 IC>0ADIFF<7

R: CRNRA
P=1ABUSY

S: RNR, F=1

-: RNR, P=1
e RESET T1 RESET T1 Sending |-frame
V_ =N(R) IC=IC+V(S)—N(R)
su Vg, =VI(S)=N(R)
R: [REJAF=1]v[RRAF=1AN(R) £ V(3]
R: RR F=1a
N{(R)=V(S)

 R:[<RRvREJVRNR>AF=0v<CRRVCREJVCRNR>]
ABUSY

Vsu=N(R),SET T1
SET RC=N2-1
SET RCB=N2-1

R: (CRRVCREJVCRNR)AP=1ABUSY
R: <CRRVCRNRVCREJAP=1>ABUSY

T1ARC>0ABUSY f/: R=’\tj\|'?h'):=1
su
_R: RNRAF=1
Ve TN ' T1ARC>0ABUSY

s: CRR, P=12) SET RC S: CRNR, P=1

RC=RC—1 RCB=RCB—1 =RC— Timer

SET T1 Vg, =N(R) SETT1 recovery
K condition

T0803640-89

8) Alternatively to RR, P = 1 it is allowed to send PH-DATA req. P= 1 or CREJ, P= 1.

FIGURE III-13/T.90

State transition diagram HDLC
(3 information transfer phase, I-frame control with update of N(R)
in timer recovery condition)
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98

R: PH-DATA ind.AN(S)=V(R)ABUSYAN(R)=V(S)

Receiving
R: PH-DATA ind.AN(S)=V (R)ABUSYAN(R)#V/(S) I-frame
V(R)=V(R)+1 V(R)=V(R)+1
S: RR, F=P S: RR, F=P
DL-DATA ind. DL-DATA ind.
RESET T1 SET T1
V¢, =N(R) Vg,=N(R)
R: PH-DATA ind.AN(S)#V(R)AN(R)=V(S)
R: PH-DATA ind.AN(S)#V(R)AN(R}=#V(S) J

V(R)=V(R)+1 V(R)=V(R)+1
S: RR, F=P S: RR, F=P S: REJ, F=P S: REJ, F=P
DL-DATA ind. DL-DATA ind. RESET T1 SET T1
RESET T1 RESET T1 Vg, =N(R) Vg,=N(R)
Vg,=N(R) Vg, =N(R)
R: PH-DATA ind. R: PH-DATA ind.
AN(S)=V(R)AN(R)=V(S)/ AN(8)=V(R)
AN(R)#V(S)
r R: PH-DATA ind.AN(S)#V(RIAN(R)=V(S)AP=1ABUSY
R: PH-DATA ind. R: PH-DATA ind. AN(S) #V(R)AN{(R)#V(SjAP=1ABUSY
ABUSY \
—
S: REJ, F=1 S: REJ, F=1
RESET T1 SETT1
Vgu=N(R) Vg =N(R)
PH-DATA j
ind.ABUSY
S: RNR, F=P
RESETABUSY
PH-DATA ind.
S: RNR, F=P

FIGURE III-14/T.90

State transition diagram HDLC

(3.1 information transfer phase, I-frame acknowledgement)
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BUSY condition
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R: PH-DATA ind.AN(S)=V(R)ABUSY

V(R)=V(R)+1
S: RR, F=P
DL-DATA ind.

R: PH-DATA ind.AN(S)#V(R)

S: RR, F=P ,
DL-DATA ind. §: REJ, F=P
R: PH-DATA ind. R: PH-DATA ind.
ABUSY AN(S)=V(R)ABUSY

R: PH-DATA ind.AN(S)#V{R)AP=1ABUSY

S: REJ, F=1

PH-DATA
ind.ABUSY

S: RNR, F=P

RESET BUSY

PH-DATA ind.ABUSY

S: RNR, F=P

FIGURE 11I-15/T.90

State transition diagram HDLC
(3.2 information transfer phase, I-frame acknowledgement
in exception conditions)

Receiving
I-frame

1

N(S) Sequence
error condition

BUSY condition

T0803660-39
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R: PH-DATA ind.AN(S)=V(R)ABUSY

V(R)=V(R)+1
S: RR, F=P
DL-DATA ind.
Vu=N(R)

: PH-DATA ind.AN(S)#V(R)

S: RR, F=P . =P
DL-DATA ind. v th]’(':,
V¢,=N(R) su

R: PH-DATA ind. R: PH-DATA ind.
ABUSY AN(S)=V(R)ABUSY

R: PH-DATA ind.AN(S)#V(R)AP=1ABUSY

PH-DATA
ind.ABUSY

S: RNR, F=P

RESET BUSY

PH-DATA ind.ABUSY

S: RNR, F=P

T0803670-89

FIGURE III-16/T.90

State transition diagram HDLC
(3.2 information transfer phase, I-frame acknowledgement
in exception conditions with update of N(R))

100 Fascicle VII.5 — Rec. T.90



APPENDIX 1V

(to Recommendation T.90)

Possible model for telematic endsystems taking into account
the D-channel/B-channel coordination function

Layers 4 to 7 Telematic protocols layers 4 to 7

D-/B-channel coordination function

Layer 3 Q.931 X.25 PLP

plus
application rules

Layer 2 Q.91 X.75 LAPB

plus
application rules

Layer 1 1.430/1.431

< D-channel> < B-channel >

Note — D-channel signalling - functions of concern to the terminal-user-interface but not’
supported by the layer 4-7 services are to be handled separately from these services.

FIGURE 1V-1/T.90

Model for telematic endsystems taking into account the
D-channel/B-channel coordination function

There are various ways of specifying the layer 3 covering the coordination function. In principle, the
layer 3 can either be specified as a monolith or as a set of individual modules.

The structuring into the three modules:
— Layer 3 D-channel

— Layer 3 B-channel and

— Layer 3 D-/ B-channel coordination.

is obvious, as the first two modules are almost ready-made, available thus leaving the coordination module to be

specified from the functionality point of view. The implementation itself is in the responsibility of the
manufacturer. ‘
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Recommendation T.100

INTERNATIONAL INFORMATION EXCHANGE FOR INTERACTIVE VIDEOTEX

(Geneva, 1980; amended at Malaga-Torremolinos, 1984)

CONTENTS

Preamble

1 Purpose and scope of this Recommendation
General Videotex coding structure
Common features
Representation of alphanumeric characters in a Videotex system
Alphamosaic option
Alphageometric option
Dynamically redefinable character sets (DRCS) option

Alphaphotographic option

NoRe CHEEE N Y N N N

Service enhancements

—_
(=3

Line and end-to-end protocols

11 Interworking with other services

Annex A — The extension scheme of ISO 2022

Annex B — Repertoire of graphic characters

Preamble

The CCITT,

considering

(a) that there is increasing interest in public network-based new interactive information retrieval services
using domestic television receivers suitably supplemented, or other apparatus, as terminal equipment;

(b) that the CCIR is studying standards for broadcast Teletext services for general reception and has
expressed a view that it is desirable that terminal equipment compatibility should exist between broadcast Teletext
systems for general reception and public network-based data bank systems;

(c) that such services should be provided over public networks in accordance with CCITT Recommenda-
tions and may be required to operate as an international service; '

(d) that such services may interwork with terminals provided for text communication services (Teletex for
example);

(e) that some Administrations intend to have an early introduction of, or have already introduced, public
interactive Videotex services;

unanimously recommends
that the following technical provisions be applied for international information exchange for interactive

Videotex service.
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1 Purpose and scope of the Recommendation
1.1 Purpose

1.1.1  The purpose of this Recommendation is:

a) to facilitate an orderly introduction of early Videotex services (including the continuation of existing
services, with a clear identification of potential enhancements) that need to be considered in future
developments;

b) to identify parameters needed to design Videotex terminals; and

¢) to provide technical recommendations desirable for potential interworking of other services with
Videotex services.

12 Scope

1.2.1 This Recommendation describes the characteristics of coded information that is exchanged between
countries participating in the international interactive Videotex service (as described in Recommendation F.300)
and defines the display features corresponding to its various elements.

1.2.2 Videotex systems are text communication systems having in addition the capability of a given level of
pictorial representation and a repertoire of display attributes. The text and the pictures obtained are intended to
be displayed using the current television (TV) raster standards of the different countries.

1.2.3  Different options are offered as a choice for the Administrations to implement their national services.
Substantial degrees of compatibility exist between these options, but some transcoding may be necessary to
facilitate interworking.

1.2.4 For the international service, four different options for representing pictorial information have been
recognized:

a) mosaic character sets;

b) geometric system;

c¢) dynamically redefinable character sets;

d) photographic representation.

These options are not mutually exclusive and it is possible that systems may develop using two or more
options.

1.2.5 For international interworking, two categories of TV systems have to be considered:
a) systems having a vertical resolution of 525 lines per TV frame at 30 TV frames per second;
b) systems having a vertical resolution of 625 lines per TV frame at 25 TV frames per second.

1.2.6 Interworking problems at the pictorial level between countries having different recognized pictorial systems
and/or television standards require further study.

1.2.7 This Recommendation is structured as follows:
§§ 1, 2 and 3 deal with the features common to all the options;

§ 4 deals with the coding of characters of the Videotex alphanumeric repertoire defined in
Annex B;

§5 deals with the alphamosaic option;

§6 deals with the alphageometric option;

§7 deals with the dynamically redefinable character sets (DRCS) option;

§8 deals with the alphaphotographic option;

§9 deals with future enhancements and identifies features requiring further study such as: audio,
downloaded software, motion, etc.;

§ 10 deals with line and end-to-end protocols;

§ 11 deals with interworking with other services.

Some of these parts have not been completed, and therefore contain guidelines towards future extensions
rather than a complete technical specification.
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2 General Videotex coding structure
2.1 General

2.1.1  The basis of the coding structure for the Videotex service is Recommendation T.50 and the international
standards ISO 2022, ISO 6937 for the 7-bit environment. Specifically, the shift-in code SI (0/15) invokes the GO
set for alphanumeric text mode of operation, and the shift-out code SO (0/14) invokes the G1 set, for all the
models (see Annex A). The use of the 8-bit coding scheme is for further study.

2.1.2 In addition to the provisions made by ISO 2022, the transmission of alphabetic characters having
diacritical signs is effected by transmitting the code representing the diacritical mark together with the code of the
basic alphabetic character.

2.1.3  The different options are designated (and invoked) by specific escape sequences.

22 Designation and invocation in the context of the alphamosaic option

221 Two different modes for the alphamosaic option have been identified. They differ in their display control
sets. These control sets are designated as the C1 set by the following control sequences: ESC 2/2 4/0 for the serial
mode and ESC 2/2 4/1 for the parallel mode, as assigned by ISO. Individual controls are represented by: ESC F,
sequences.

2.2.2 The mosaic graphics set is designated (in the parallél mode) as the G1 set by an escape sequence
ESC 2/9 6/3 as allocated by ISO.

23 Designation and invocation in the context of the alphageometric option

2.3.1 The alphageometric coding scheme is to be designated and invoked by the escape sequence ESC 2/5 (5/x)
in accordance with § 5.3.8 of ISO 2022 standard. This designates and invokes a complete code with interpretation
as follows.

232 All the meanings and interpretation of Recommendation T.50 and ISO 2022 remain the same,
including C0, GO and G2 with the exception of SI and SO. The codes of the G1 set and their meanings and
interpretations are as described in § 6.

2.3.3 The designation and invocation of the complete code by the sequence ESC 2/5 (5/X) is to be terminated
only by ESC 2/9 (F) or ESC 2/13 (F), designating a normal G1 set.

2.4 Designation and invocation in the context of DRCS

24.1 A DRCS is a set of characters whose shapes are sent from the service and down-loaded via the line. It
may be used to represent alphabetic characters, special symbols, or picture element symbols for constructing fine
graphics. Once loaded, the DRCS are regarded as members of a library that can be designated by approp-
riate ESC sequences as GO, G1, G2, G3 sets. One scheme is described in § 7 in the context of a general
architecture.

2.5 Designation and invocation in the context of the alphaphotographic option
(For further study.)

3 Common features

3.1 General

3.1.1 The features pertaining to individual systems will be described in the corresponding paragraphs. The
common features comprise common display features and common control functions.
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3.2 Common display features

32.1 The defined display area is that rectangular position of the display in which all text and pictorial images
may be presented (see Figure 1/T.100).

3.2.2 The border area is that part of the visible display of a terminal that is outside the defined display area (see
Figure 1/T.100).

< Defined display area
Visible display —»
—— Border area

CCITT-44080

FIGURE 1/T.100

Common display features

33 Common format effector and code extension control functions
33.1  General

3.3.1.1 The format effector control functions described for the Videotex system permit the active drawing position
to be moved on the visible display area. These are taken from the CO set (see Figure 2/T.100) together with the
Space character 2/0. In order to permit interworking between Videotex and other text communications services,
these control functions have functional compatibility to the extent possible with the basic CO control set utilized
by these other services.

3.3.2  Format effector controls

3.3.2.1 Some of the format effector control functions may be used from terminal to computer with different
meanings.

3.3.2.2 Active position backward (APB)

This control function causes the active position to be moved one character position backwards on the same
row. APB on the first character position on the row moves the active position to the last character position of the
preceding row. APB on the first character position on the first row moves the active position to the last character
position of the last row.

3.3.2.3 Active position forward (APF)

This function causes the active position to be moved to the next character position forward on the same
row. At the last position on the row, this control moves the active position to the first character position on the
following row. APF on the last character position of the last row moves the active position to the first character
position of the first row.

3.3.2.4 Active position down (APD)

This function causes the active position to be moved to the equivalent character position on the following
row. APD on the last row moves the active position of the equivalent character position of the first row of the
display frame or causes a roll-up to be made.
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Note | — Reserved for future study.
Note 2 — Reserved for transmission control characters. Their use in Videotex is for further
study.

Note 3 — The definitions of these control functions are given in the relevant options.
Note 4 — As in all the code tables in this Recommendation, the shaded positions do not
belong to the character set described.

FIGURE 2/T.100

The primary set of control functions for international interactive Videotex
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3.3.2.5 Active position up (APU)

This function causes the active position to be moved to the equivalent character position on the preceding
row. APU on the first row moves the active position to the equivalent character position on the last row of the
same display frame.

3.3.2.6 Clear screen (CS)

This function causes the screen to be cleared and causes the active position to be moved to the first
character position on the first row.

3.3.2.7 Active position return (APR)

This function causes the active position to be moved to the first character position of the same row.

3.3.2.8 Space (SP)

A control function that causes the active position to be moved one character width forward on the same
row. It is also regarded as a graphic character with no foreground. In those systems that define an explicit
background, the space copies the background colour into the active position and moves the active position one
character width forward. If used in conjunction with the inversion attribute it copies the foreground colour into
the active position and moves the active position one character width forward.

3.3.2.9 Cancel (CAN)
A control function that fills all the character positions of the row, after the active position, with spaces

and returns the active position to its original value.

3.3.3  Code extension control functions

3.3.3.1 Code extension control functions are used to expand the capability of the 7-bit code beyond 128 different
characters or functions. Code extension functions alter the meaning of a number of characters following them.

3.3.3.2 Escape (ESC)

A control character that is used to provide additional control functions other than transmission control
functions and that alters the meaning of a limited number of contiguously following bit combinations in the
manner specified in Recommendation T.51.

3.3.3.3 Control sequence introducer (CSI)

A code extension control function that is used to provide coded representations for additional control
functions, in particular for control functions with parameters such as presentation control functions.

3.3.3.4 Shift-out (SO)

A control character that is used in conjunction with the Shift-in character to extend the graphic character
set of the code and that alters the meaning of the bit combinations of columns 2-7 of the code table, until the
occurrence of the shift-in character, except that the meaning of the bit combinations corresponding to the space
character and the delete character (positions 2/0 and 7/15) are unaffected.

3.3.3.5 Shift-in (SI)

A control character, used in conjunction with the shift-out character, that reinstates the former meanings of
the bit combinations of columns 2-7 of the code table.

3.3.3.6 Single shift (SS2)
This character alters the meaning of the single-bit combination following it. That bit combination must be

one of those from columns 2-7 except 2/0 and 7/15. The meaning of the bit combination concerned is derived
from an appropriately designated G2 graphic set.
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3.3.3.7 Single shift (SS3)

This character alters the meaning of the single-bit combination following it. That bit combination must be
one of those from columns 2-7 except 2/0 and 7/15. The meaning of the bit combination concerned is derived
from an appropriately designated G3 graphic set.

34 Miscellaneous

34.1  Null (NUL)

This function may occur in non-transparent modes in the received bit stream at the terminal. It shall be
regarded as a time filler and discarded.

342  Enquiry (ENQ)

A control character used as a request for a response from a remote station, which response may include
station identification and/or station status.

3.5 Coding of control functions

3.5.1 A proposed coding of the control functions described is shown in Figure 2/T.100 as a CO set, except for
CSI which is coded in the C1 set.

4 Representation of alphanumeric characters in a Videotex system
4.1 General

4.1.1 The repertoire for the Latin alphabet is shown in Annex B. The repertoire is derived from ISO 6937.
Terminals capable of displaying a subset of the Videotex repertoire shall be permitted.

4.1.2  Character repertoires for non-latin based languages can be accommodated in a similar manner to the latin
alphabet. (For further study.)

4.2 Coding

42.1 Section 4.2 describes the coding of characters the shape of which are stored in the terminal. Some
languages require that consecutive letters or diacritical marks will be joined and that no space appear between the
characters. When an intersymbol space is required, it will be part of the character description.

4.2.2 The code tables are shown in Figures 3/T.100 and 4/T.100. The code combinations representing characters
not included in the Videotex repertoire shall not be transmitted.

4.2.3  All the permitted combinations may be expected in the international exchange of information between two
national services. It is the responsibility of Administrations to decide whether this exchange is a direct terminal to
data-base operation or has to be performed through a gateway. See Recommendation F.300.

42.4 The graphic characters from columns 2, 3, 5, 6 and 7 of the supplementary set are invoked one at a time
by SS2.

4.2.5 A character with a diacritical mark is transmitted by the sequence SS2, a character from column 4 from
the supplementary set, and the appropriate character from the primary set. The diacritical marks are non-spacing.

4.2.6 The ISO registration of graphics character sets will indicate any special features such as their use in
conjunction with other graphic character sets or non-spacing characters, etc.

4.2.7 For languages based on other than the Latin alphabet further study is required.

5 Alphameosaic option
5.1 General

5.1.1 In the alphamosaic option, the display frame is composed of defined character positions which may be
occupied by any of the characters of the repertoire. The repertoire is composed of the alphanumeric repertoire and
a mosaic repertoire. The mosaic repertoire is formed by dividing the character space into a matrix of
2 x 3 elements. There are 63 different combinations of these elements.
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terminator function required for some existing Videotex services.

FIGURE 3/T.100
The primary set of graphic characters for international interactive Videotex
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FIGURE 4/T.100
The supplementary set of graphic characters for international interactive Videotex
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5.1.2

Two modes have been identified, which are known as serial and parallel modes respectively. The two

modes are distinguished by their display control sets which are coded in C1 sets, designated and represented by
ESC F. sequences as described in § 2.2.1.

5.1.3

5.2

5.21

The two modes have common features and specific features described in §§ 5.2 to 5.4 below.

Common control functions

General functions

The active position home (APH)

This function causes the active position to be moved to the first position of the first row. Its coded

representation is 1/14 in Figure 2/T.100.

5.2.2

5.2.2.1

Device control functions

The following device control functions have been defined.

Definitions

cursor on (CON)
F: curseur en marche (CON)

S cursor activo (CON)
The cursor on (CON) causes the active position to be visualized as a marker.
cursor off (COF)

F: curseur arrété (COF)
S: cursor inactivo (COF)

The cursor off (COF) causes the active position to be displayed in the same way as other character

positions.

device stop (DSP)
F: arrét dispositif (DSP)
S: detencion de dispositivo (DSP)

The device stop (DSP) causes a designated terminal device to stop.
device start (DST)

F: mise en marche dispositif (DST)
S: arranque de dispositivo (DST)

The device start (DST) causes a designated terminal device to start.
device wait (DW)

F: dispositif en attente (DW)
S: espera de dispositivo (DW)

The device wait (DW) causes a designated terminal device to pause.

5.2.2.2 Coding

CON is coded 1/1, COF is coded 1/4 in the CO set. DSP, DST and DW functions are coded as

3-character sequences of the Form ESC 3/x (P), where x = 7, 6 and 5 respectively, and P is a parameter that
designates a particular device.
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53 Serial mode

5.3.1 General

5.3.1.1 The serial mode is based on the assumption that changes in character attributes normally occur in
interword spacings. This results in control characters being serially stored in the page memory and normally
results in their display on the screen as a rectangle in the prevailing background colour.

5.3.1.2 The C1 set for the serial mode is given in Figure 5/T.100. Display controls of the serial set causes the
active position to be moved one character position forward. In that case, the position thus vacated is to be
generally displayed as a space. The display control hold mosaics ESC 5/14 may modify this situation.

5.3.2  Display control functions

5.3.2.1 The (F.) codes are listed as follows:

5.3.2.2 Alpha red
Alpha green

Alpha yellow Controls functions that cause the currently designated and invoked alphanumeric
Alpha blue set to be displayed in the indicated colour until the occurrence of an explicit
Alpha magenta colour control or the end of a row.

Alpha cyan’
Alpha white

5.3.2.3 Flashing

A control function that causes the characters following it in the same row to be displayed alternately as
they would normally be displayed, and as spaces, in the prevailing background colour, under the control of a
timing device in the receiver.

5.3.2.4 Steady

A control function that causes the action of flashing to be stopped.

5.3.2.5 Start box

Reserved for starting the action of defining a picture area in a page of text. (For further study.)

5.3.2.6 End box

Reserved for terminating the action of boxing. (For further study.)

5.3.2.7 Normal height

A control function that causes the graphic characters following it to occupy one character position each.

5.3.2.8 Double height

A control function that causes the characters following it to occupy each its active positive and the
corresponding position on the following row.

5.3.2.9 Mosaics red
Mosayzs green Control functions that cause the mosaic graphic set to be displayed in the
Mosaics yellow indicated colour until the occurrence of an explicit colour control or the end of
Mosa¥cs blue the row. Unallocated code table positions (4/0-5/15) cause the characters of the
Mosa!cs magenta currently designated and invoked alphanumeric set to be displayed. This is
Mosaics cyan defined as blast-through operation.
Mosaics white

112 Fascicle VIL5 — Rec. T.100



yellow

Mosaics
blue

Mosaics
magenta

Mosaics
white

Conceal
display

Conti
Steady guous
mosaics
Sepa-
End box rated
@ mosaics

ol Mo B BoNN Neo N BV, N IE 0 BV N N\CN B Nen)

Hold
0 1 4 mosaics
1 Release
1 mosaics

CCITT-44120

(@ Reserved for further study.

Note — This coding represents the final bit combination of ESC F, sequences in a 7-bit code.

FIGURE 5/T.100
The supplementary set of control functions-serial mode
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5.3.210  Conceal display

A control function that causes all characters following it, although stored in the receiver, to be displayed
as spaces until the user chooses to reveal them.

5.3.2.11 Contiguous mosaics

A control function that causes the mosaic set to be displayed as represented in Figure 6/T.100 with all
cells being contiguous.

5.3.2.12  Separated mosaics

A control function that causes the mosaics set to be displayed as represented in Figure 6/T.100 with all
cells being separated by the prevailing background colour.

5.3.213  Black background

A control function that causes the background colour to be black.

5.3.2.14  New background

A control function that causes the current colour as defined by previous colour control functions to
become the new background colour. The foreground colour is unchanged.

5.3.2.15  Hold mosaics

A control function that causes the character positions occupied by display controls to be displayed by
repetition of the last displayable mosaic character.

5.3.2.16  Release mosaics

A control function that causes the action of hold mosaics to be stopped.

5.3.3  Mosaic graphics

5.3.3.1 The serial mosaic graphic set is given in Figure 6/T.100 and the default conditions of the mode are shown
in Table 1/T.100.

5.4 Parallel mode
5.4.1 General

5.4.1.1 The parallel mode is based on an explicit description of the display frame. This means that the active
position is moved only by action of the format effectors or at the reception of spacing display characters. All
other functions, including display functions, are non-spacing, not depending on whether or not the terminal needs
a space on the screen to process them. It is the responsibility of the information provider to limit the display of
pages to pages to fit the capability assumed to receive, without any modification, pages designed for lower grade
terminals.

5.4.1.2 In addition to functions described in § 3.3, the following functions are defined.

active position addressing (APA, coded 1/15)
F: adressage de position active (APA)

S: direccionamiento de posicion activa (APA)

This code is followed by two characters. If these both range from 3/0 to 3/9, they represent in decimal
form respectively the tens and units of the row address of the first character to be displayed. This first character
will be displayed on the first character position of the addressed row. If they both range from 4/0 to 7/14, they
represent respectively the row address and the column address, in binary form with 6 useful bits, of the first
characters to be displayed. :
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TABLE 1/T.100

Display modes and control characters-serial mode

. Set after Complementary display Set after
Display mode Set at (see Note) mode Set at (see Note)
. 4/1 472 4/3 . 5/1 5/2 5/3
Alphanumerics Row start 4/4 4/5 4/6 4/7 Block mosaics - S/4 55 5/6 5/7
Contiguous Row start 5/9 5/9 Separated 5/10 5/10
. 4/1 4/3 4/5 4/7 4/2 4/4 4/6
includes red Row start s/1 5/3 5/5 5/7 excludes red - s/2 5/4 5/6
Fore- Fore-
ground includes Row start 4/2 4/3 4/6 4/7 ground excludes _ 4/1 4/4 4/5
display green 5/2 5/3 5/6 5/7 display green 5/1 5/4 5/5
colour colour
. 4/4 4/5 4/6 4/7 ‘ 4/1 4/2 4/3
includes blue Row start s/4 5/5 5/6 5/7 excludes blue s/1 5/2 5/3
Black background Row start 5/12 - New background colour 5/13 -
4/1 4/2 4/3
4/4 4/5 4/6 4/7
Stop conceal Row start s/1 5/2 5/3 Conceal 5/8 -
5/4 5/5 5/6 5/7
Steady Row start 4/9 - Flash - 4/8
Unboxed Row start 4/10 4/10 Boxed 4/11 4/11
Normal height Row start 4/12 - Double height - 4/13
Release Row start 5/15 Hold 5/14 —

Note — All attribute control characters are preceded by Escape ESC.




repeat (RPT, coded 1/2)
F: répétition (RPT)
S: repeticion (RPT)

This code indicates that the preceding graphics character is to be repeated. The number of repetitions is
indicated in binary form by the six least significant bits of the subsequent character chosen from columns 4 to 7.
The character itself is not included in the count. This function does not apply to control characters.

5.4.1.3 A supplementary set of 32 controls, of which 31 have been allocated, are coded as a C1 set (see
Figure 7/T.100). The attributes defined by such controls become a property of the active position and move with
it under the action of format effectors or spacing display characters.

5.4.1.4 The mosaic repertoire is coded as a G1 set, of which several representations may be defined (see
Figure 8/T.100).

5.4.2  Display control functions

5.4.2.1 The display control functions are of two kinds depending on the range of their action:

— Defined display area attributes apply to individual character locations. Their action is limited to zones
separated by APA functions.

—  Full screen attributes apply to the full screen area and are taken as default values for defined display
area attributes.

The defined display area attributes are coded as functions from the supplementary set of control functions
(see Figure 7/T.100), with two character escape sequences.

The full screen attribute is coded as a function from the supplementary set of control functions with four
character escape sequences (see § 5.4.2.3).

5.4.2.2 Attributes for use in the defined display area are as follows.

5.4.2.2.1 Black foreground
Red foreground
Green foreground
Yellow foreground
Blue foreground
Magenta foreground
Cyan foreground
White foreground

Causes the following characters to be written in the colour indicated.

5.4.2.2.2 Flashing

This control function causes the characters following it to be displayed alternatively as they would
otherwise be displayed, and as spaces, under the control of a timing device in the receiver.

54223 Steady

This control function causes the action of flashing to be stopped.

5.4.2.2.4 Start box

This control function causes the characters following it to be inset or added to a television picture, when
the receiver is in the user’s control. (For further study.)

5.4.2.2.5 End box

This control function causes the action of start box to be stopped. (For further study.)

5.4.2.2.6 Normal size

This control function causes the characters following it to occupy one character position each.
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FIGURE 7/T.100
Supplementary set of control functions — parallel mode
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5.4.2.2.7 Double height

This control function causes the characters following it to occupy each its active position and the
corresponding position on the previous row. (The origin of a character is the bottom left corner of the character
position.)

5.4.2.2.8 Double width

This control function causes the characters following it to occupy two consecutive character positions on
the same row, and the active position to be moved two positions forward with every character.

5.4.2.2.9 Double size

This control function causes the characters following it to occupy the active position, the next on the row
and the two corresponding character positions on the previous row. The active position is moved two character
positions forward with every character.

5.4.2.2.10 Black background
Red background
Green background
Yellow background Causes the following characters to be displayed in their foreground
Blue background colour on a background of the colour indicated.
Magenta background
Cyan background
White background

5.4.2.2.11 Transparent background
This control function causes the characters following it to be displayed with a transparent background.

This means the area not occupied by the foreground colour takes the underlying background colour. This may be
one of the eight colours or the video picture as defined by the off screen attributes.

5.422.12  Conceal display

This control function causes the characters following it, in the same unit although stored in the receiver, to
be displayed as spaces until the user chooses to reveal them.

5.42.2.13 Stop conceal

This control function causes the action of conceal display to be stopped.

5.42.2.14 Start lining
This control function causes the characters following in the same unit to be lined. The shape of lining may

be different depending on the character set used. In-the case of the mosaic set, the lining causes the six cells to be
separated with a background boundary.

5.42.2.15 Stop lining

This control function causes the action of start lining to be stopped.

5.4.2.2.16 Normal polarity

This control function causes the action of inverted polarity to be stopped.

54.2.2.17 Inverted polarity

This control function causes the characters following it, in the same unit, to be displayed as if the
background and the foreground colour have been exchanged. In the flashing attribute, the polarity of the flashing
clock is also inverted.

5.4.2.3 Full-screen attributes

5.4.2.3.1 Full-screen attributes apply for the total display period and include the border area. In addition,
provisions are made for full-row attributes, applying for the entire row including the border area related to that
row.
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Full-screen attributes display controls are represented by four character Escape sequences of the form
ESC 2/3 2/0 F. where F, is taken from Figure 7/T.100. '

Full-row attributes display contrOls‘ are represented by four-character Escape sequences of the form
ESC 2/3 2/1 F,.

5.4.2.3.2 The following full-screen attributes need precise definition:

—  Transparent background: The full-screen area is occupied by a picture, which may not be part of the
Videotex service (e.g. a television picture). Non-concealed characters appear on this picture. If they are
also displayed with defined display area transparent background, only the foreground appears over
the picture. Concealed characters are displayed as transparent spaces.

— Conceal: The defined display area is in the full-screen background colour until the user chooses to
reveal it or until this attribute is stopped by full-screen stop conceal.

—  Full-screen stop conceal: This has the same action as the action of the user on the reveal key.

5.4.2.3.3 For row-defined full-screen attributes, the following may also apply:
— lined;
— double width;
— double height.

5.43  Coding of the mosaic repertoire

5.4.3.1 The mosaic repertoire is designated as a G1 set invoked by the SO function. Two alternative fonts
(contiguous and separated) are proposed. The separated font is obtained by applying the lining attribute applied
to the mosaic set. The mosaic set code table is given in Figure 8/T.100 together with examples of the fonts.

5.4.4  Default conditions

5.4.4.1 Default full-screen attributes

At the beginning of a display frame (initiated by function CS) the default conditions for full-screen
attributes are set at white foreground, black background, single size, unboxed, revealed, steady, non-lined.

5.4.4.2 Default defined display areﬁ attributes

After functions directly addressing a character location on the screen (APH or APA function) the defined
display area attributes are reset to the value of the current full-screen attributes.

5.4.4.3 Default full-row attributes

The default condition of full-row “attributes is the current value of full-screen attributes.

6 Alphageometric option

6.1 General

6.1.1  Description

6.1.1.1 In the alphageometric option, the display is composed of alphanumeric texts and pictorial drawings that
are defined in terms of geometric primitives transmitted to the terminal as drawing commands.

6.1.1.2 One coding scheme for the alphageometric option for Videotex is described in § 6.
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6.1.2  Designation and invocation of geometric codes

6.1.2.1 The designation and invocation of the alphageometric code is specified in § 2.3.

The occurrence of the control function SO invokes the geometric primitives in code table positions 2/0
to 7/15 inclusive. The occurrence of the code function SI re-establishes the GO set and the space (2/0) and
delete (7/15) functions.

6.1.3  Geometric primitives

6.1.3.1 The coding scheme for the G1 set together with the code positions 2/0 and 7/15 for the geometric model is
based on geometric primitives. Each drawing primitive is specified in terms of Cartesian coordinates to describe
the positions, end-points, or vertices of each drawing operation.

6.1.3.2 Geometric drawings are defined in terms of the drawing primitives: point, line, arc, rectangle, and polygon.

6.1.4  Drawing position

6.1.4.1 Drawings are positionally independent; therefore drawing primitives may overlay each other redefining the
drawing at the position.

6.1.5  Drawing space

6.1.5.1 Space for geometric drawing operations consists of a rectangular area entirely visible on the display screen.
Any area of the display screen outside of the valid drawing area is termed a border area and it is not possible to
specify a coordinate position in a border area.

6.1.6  Picture element

6.1.6.1 The Cartesian coordinate grid is made up of square picture elements (pixels).

6.1.7  Picture resolution

6.1.7.1 Any number of picture elements may be implemented. Hence, picture resolution is at the discretion of
terminal manufacturers.

6.1.8  Coordinate system

6.1.8.1 The coordinate specifications are defined based on a Cartesian 0 to 1 numbering scheme.

6.1.8.2 The numbering system is referenced to the visible valid drawing area and consists of coordinates ranging
from 0 to 1 on both the X and Y axes, with coordinate values being specified as fractions of this range.

6.1.8.3 The coordinates are encoded in 2’s complement notation and specified as signed numbers to a minimum
accuracy of 9 bits, including the sign bit. Increased accuracy is obtained by additional increments of 3 bits.
Unused least significant bits are truncated when the coordinates are defined to a greater accuracy than can be
handled by the terminal.

6.1.8.4 Display screens with non-square visible areas map into the square drawing area number system so that the
origin (0,0) remains in the lower left-hand corner. On a television-like display with a 4 :3 aspect ratio, this
corresponds to a range of 0 to 0.999 ... in the X axis and 0 to approximately 0.75 in the Y axis. Drawing
commands addressing the entire square 0 to 1 grid are permissible, but only the circumscribed 4 : 3 area is visible.

6.2 Drawing command
6.2.1  General

6.2.1.1 Drawing commands consist of operational codes (opcodes) and their associated data parameters.

/
;
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6.2.1.2 Opcodes describe the types of drawing operation.

6.2.1.3 Following the opcode byte are one or more blocks of additional bytes of data to describe one or more
(X, Y) coordinate positions. Each block of data for the (X, Y) coordinates may contain 3 bytes (9 bits accuracy),
4 bytes (12 bits accuracy), etc., depending on the degree of resolution desired.

6.2.1.4 Figure 9/T.100 is the code table for the opcodes and data bytes or status sub-commands.

6.2.2  Opcode byte

6.2.2.1 The structure of the opcode byte is as shown in Figure 10/T.100.

6.2.3 ° Opcode definitions

6.2.3.1 Point

Sets the drawing beam to any position in the display space and optionally draws a point.

6.2.3.2 Line

Draws a line based on the two given end points.

6.2.3.3 Arc

Draws a circular arc based on three points, which are the start point, a point on the arc and the end point
of the arc. A circle results when the start and end points are coincidental and the point on the arc defines the
opposite end of the diameter. The arc may be either in outline or the area enclosed by the arc and the chord may
be filled.

6.2.3.4 Rectangle

Draws a rectangle based on specified width and height. The rectangle may be in outline or a filled-in area.

6.2.3.5 Polygon

Draws a closed polygon of arbitrary shape specified by the vertices. The polygon may be in outline or a
filled-in area. The maximum number of vertices is limited to 256.

6.2.3.6 Spare

An opcode available for future definition.

6.2.3.7 Reserved

An opcode reserved for a specific future application.
6.2.3.8 Control
Provides control over the modes or attributes of the drawing commands. .
6.2.4  Opcode facilities N

6.2.4.1 Each opcode has four variants; these are defined by the facility bits (b2 and bl) as shown in
Figure 11/T.100. Facility field interpretations are as given below.
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b8 b7 b6 b5 b4 b3 b2 bl

P 0 1
] | | ]
Parity ——l ‘ |7 Facilities field
Flag Description field
CCITT-44170
FIGURE 10/T.100
8-bit opcode byte
D ot Facility field

. escriptor

Opcode Parity Flag field
b2 b1
b8 b7 b6 | b5 b4 b3 0 1 0 1

Spare P 0 1 0 0 0 - — - -
Point P 0 1 0 0 1 INVIS VIS ABS REL
Line P 0 1 0o 1 0 JOIN SET ABS REL
Arc P 0 1 o 1 1 JOIN SET OUTLINE FILL
Rectangle P 0 1 1 0 0 JOIN SET OUTLINE FILL
Polygon P 0 1 1t 0 1 JOIN SET OUTLINE FILL
Reserved P 0 1 1 1 0 - - - —
Control P 0 1 11 1

INVIS Invisible
VIS Visible

ABS Absolute
REL Relative

FIGURE 11/T.100

Opcode facilities
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6.2.4.2

6.2.43

6.2.44

6.2.4.5

6.3

6.3.1

b2 is binary 1
a) Point — A visible point is drawn on the display screen.

b) Line, arc, rectangle, polygon — The initial drawing position is specified within the data bytes as
absolute (X, Y) coordinates, i.e. the initial point is ser.

b2 is binary 0
a) Point — An invisible point is located on the display screen.

b) Line, arc, rectangle, polygon — The initial drawing position is the same point as the final drawing
position of the previous opcode, i.e., the current drawing is joined to the previous drawing.

bl is binary 1
a) Point — The (X, Y) coordinates are relative displacements to the preceding coordinate specifications.

b) Line — The (X, Y) coordinates for the final drawing position of a line segment are relative
displacements from initial drawing position of that line segment.

c) Arc, rectangle, polygon — The areas established are filled or crosshatched.

bl is binary 0

a) Point — The (X, Y) coordinates of the point are absolute values.

b) Line — The (X, Y) coordinates of the final drawing position of the line segment are absolute values.
c) Arc, rectangle, polygon — The drawings are outlined.

Opcode numeric data

The numerical data bytes associated with an opcode immediately follow the opcode byte and are

recognized when the flag bit (b7) is binary 1. Any number of blocks of data bytes defining pairs of coordinates or
drawing displacements may follow the drawing opcode until one of the following conditions occurs:

6.3.2

a) when another opcode is encountered;

b) when the shift-in code (SI) is encountered;

¢) when the shift-out code (SO) is encountered;

d) when the single-shift codes (SS2 or SS3) are encountered;
e) when an escape (ESC) code is encountered.

The minimum number of data bytes that forms a block that defines a pair of X, Y coordinates is three.

The structure of the data block is shown in Figure 12/T.100.
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Parity P 1 : | | b4 | |
Flag - ¢ ¢
Numeric

Parity P 1 specification

| ] | ] in decreasing
Flag —] bit S|g?n.ﬁjcance
Parity p 1

] ] l ]
Flag — 1 CCITT-44180

FIGURE 12/T.100
Structure of a block of 3 data bytes
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6.4 Repeated opcode operation

6.4.1 For each of the point, line and rectangle opcodes, repeated drawing operations will automatically be
effected if the numerical data field following the opcode byte contains more than one complete set of coordinate
specifications. A complete set of coordinate specifications is defined as all the coordinates needed to define a
point, line or rectangle drawing as a single drawing. That is, the repeated drawing feature allows concatenated
drawings to be effected without having to repeat the opcode itself.

6.5 Geometric control opcode

6.5.1  General

6.5.1.1 The control opcodes control the drawing states of the terminal and the interpretation of the drawing
opcode attributes. The sequence of control opcodes and their status sub-commands always precedes the opcodes
for the geometric drawing primitives of point, line, arc, rectangle, or polygon. The controls also apply to text in
shift-in (SI) mode. The four control opcodes, distinguished by the opcode facilities bits, (b2 and b1), are given in
Figure 13/T.100.

Control (value) P 0 1 1 1 1 0 0

Control (status) P}l O} 1 1 1 0 1

Control (reserved) pJlo 1 1 1 1 1 0

Control (private) plo} 1 1 1 1 1 | 1

CCITT-44190

FIGURE 13/T.100
Control codes

6.5.1.2 Control (value)

This control opcode defines the colour or grey scale accessed by subsequent drawing opcodes.

6.5.1.3 Control (status)

This control opcode provides extension to a field of sub-commands.

6.5.1.4 Control (reserved)

This control opcode is reserved for future control commands.

6.5.1.5 Control (private)

This control opcode is reserved for use by terminal manufacturers to implement proprietary non-standard
functions.
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6.5.2  Attributes

6.5.2.1 A number of drawing attributes may be applied to the drawing commands. Attributes are defined by
appropriate coded sequences as described below. Once an attribute is defined, it remains valid until the attribute is
redefined.

6.5.2.2 In the implementation of attributes, the level of sophistication and complexity is left to the discretion of
the implementer.

6.5.2.3 For the different drawing attributes and their feature levels see Recommendation F.300.

6.5.3  Control (value)

6.5.3.1 This opcode specifies the colour attribute or grey scale value of the drawings (or text) that follow. Whether
the control (value) opcode and its associated data bytes contain colour or grey scale information, is predetermined
by the tonal status sub-command (see § 6.5.4). The number of data bytes is variable and the sequence is terminated
on the appearance of another opcode. Less significant bits for colour or grey scale information are truncated
where they are not used. The bit assignments of the data bytes are shown in Figure 14/T.100 (only the 6-bit data
portion of the 8-bit byte is shown).

n levels Grey scale
of grey | | A I A { A | | L *— walues in
scale N I ~ order of
Y Y decreasing
First data byte Second data byte : significance
First data byte Second data byte
A A
- N/~ h
Colour
e o 0o—p .
I N SR | IR N N B | ] va:jues Ifn
order o
Green _—l | l CCITT-44200 decreasing
Red significance
Blue Green, red and blue specified
Green J in order of decreasing levels
Red of intensity, two triplets per
Blue byte

FIGURE 14/T.100

Bit assignments for grey scale or colour attributes

6.5.4  Control (status) and status sub-commands

6.5.4.1 The control (status) opcode accesses a field of status sub-commands (columns 4, 5, 6 and 7) which define in
detail all the modes of drawing operation or attributes. The sequence is always control (status) followed by a status
sub-command, which in turn may or may not be further tfollowed by parameter data bytes. Figure 15/T.100 gives
the codings of the status sub-commands. Detailed definitions of the status sub-commands are given below.

6.5.4.2 (4/0)  Clear-to-black

This sub-command clears the entire display to black.

6.5.4.3 (4/1)  Clear-to-transparent

This sub-command clears the entire display of the screen to transparent. By transparent is meant that
conventional television pictures can be mixed with Videotex images or text.
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6.5.4.4 (4/2)  Clear-to-black and initialize

This sub-command clears the entire display to black and resets the terminal to the default mode.

6.5.4.5 (4/3)  Clear-to-current colour

This sub-command clears the entire display to the colour currently specified by the control (value) opcode
sequence. :

6.5.4.6 (4/4)  Domain (3 bytes)

The block of numerical data that follows an opcode contains 3 bytes. This is also the default condition.

6.5.4.7 (4/5)  Domain (4 bytes)

The block of numerical data that follows an opcode contains 4 bytes.

6.5.4.8 (4/6) Domain (5 bytes)

The block of numerical data that follows an opcode contains 5 bytes.

6.5.49 (4/7)  Domain (6 bytes)

The block of numerical data that follows an opcode contains 6 bytes.

6.5.4.10 (4/8) Drawing (blink-off)

Terminates the drawing (blink-on) status sub-command.
6.5.4.11 (4/9) Reserved

6.5.4.12 (4/10) Drawing (blink-on) (or flashing)

This sub-command causes the drawing (or text) that follows to flash in a repetitive manner for the purpose
of drawing attention. In general, an object of any colour or grey scale may be blinked, but in some
implementations, blinking may be restricted.

6.5.4.13 (4/11) Reserved

6.5.4.14 (4/12) Tonal (colour)

This sub-command designates that the Control (value) sequence carries colour information (see § 6.5.3).

6.5.4.15 (4/13) Tonal (grey scale)

This sub-command designates that the Control (value) sequence carries grey scale information (see § 6.5.3).
6.5.4.16 (4/14) Reserved
6.5.4.17 (4/15) Reserved

6.5.4.18 (5/0) Line (solid) (See Note)

This sub-command indicates that the drawing lines will be solid. This is also the default condition.

6.5.4.19 (5/1) Line (dotted) (See Note)

This sub-command indicates that the drawing lines will be dotted in texture.
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FIGURE 15/T.100
Control (status) and Status sub-commands assignment
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6.5.4.20 (5/2) Line (dashed) (See Note)

This sub-command indicates that the drawing lines will be dashed in texture.

6.5.4.21 (5/3) Line (dot-dashed) (See Note)

This sub-command indicates that the drawing lines will be dot-dashed in texture.

Note — The line texture pattern is referenced to the absolute coordinate grid of the display screen so that
the texture pattern aligns between drawing commands.

6.5.4.22 (5/4) Fill

This sub-command fills the enclosed area drawn in the colour specified by the current Control (value)
sequence.

6.5.4.23 (5/5) Reserved

6.5.4.24 (5/6) Fill (border highlight black)

This sub-command fills enclosed area drawn as § 6.5.4.22 above and the circumscribing border is
highlighted in black.

6.5.4.25 (5/7) Reserved
6.5.4.26 (5/8) Reserved
6.5.4.27 (5/9) Reserved
6.5.4.28 (5/10) Reserved
6.5.4.29 (5/11) Reserved

6.5.4.30 (5/12) Wait (timed)

This sub-command causes a delay of a specific time in processing and display. The length of wait is
specified in tenths of a second, either by one associated parameter byte (6 bits for up to 6.3 s) or two parameter
bites (12 bits for up to 6.8 m).

6.5.4.31 (5/13) Wait (indefinite)
This sub-command causes an indefinite wait. This may be achieved by the terminal responding with a

pause flow control character (DC3 in CO set) towards the computer. The wait is then terminated when the terminal
sends a resume data flow character (DC1 in CO set).

6.5.4.32 (5/14) Reserved
6.5.4.33 (5/15) Reserved

6.5.4.34 (6/0) Text format

This sub-command has an associated data byte, which defines the text formats as follows:

Bit b6 = 0: Free format, i.e. character strings are wrapped around on the right margin.

Bit b6 = 1: Annotation format, i.e. character strings are in fixed positions on the screen.

Bit b5 = 0: In free format, character strings are broken on a character boundary.

Bit b5 = 1: In free format, character strings are broken on a word boundary.

b4, b3: Defines character rotation as shown in Figure 16/T.100. Rotated strings of characters
proceed in the direction of rotation. However, all other format controls on characters such
as APB, APF, APD, APU and APR have their (unrotated) orientation meanings.

b2, bl = 0.0: Vertical spacing = 1.0

b2, bl = 0.1: Vertical spacing = 1.5

b2, bl = 1.0: Vertical spacing = 2.0

b2, b1 = 1.1: Vertical spacing = 2.5
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FIGURE 16/T.100
Character rotation

6.6 Default conditions

6.6.1 The default conditions of the attributes for the alphageometric coding scheme are summarized below:

Reference
1) Control (value): White § 6.5.3
2) Tonal control: Tonal (colour) : § 6.5.4.14
3) Domain: 3 bytes (9 bits) § 6.5.4.6
4) Drawing: Blink-off § 6.5.4.10
S) Line control: Solid line § 6.5.4.18
6) Fill: Solid fill ; :
(no highlight) § 6.5.4.22
7) Text format: a) Free format ' § 6.5.4.34

b) Break on character boundary
¢) No rotation
d) Vertical spacing = 1.0

with bits 1
to 6 set to “0”

7 Alpha-dynamically redefinable character sets (DRCS) option

71 General

7.1.1 A DRCS is a set of characters whose shapes are sent from the data-base and down-loaded via the line. It
may be used to represent alphabetic characters, special symbols, or picture element symbols for constructing fine
graphics. Once loaded, the DRCS are regarded as members of a library that can be designated by approp-
riate ESC sequences as G0, G1, G2, G3 sets. Several schemes for the DRCS option are possible. One scheme is
described in § 7 in the context of a general architecture. When used in its alphanumeric mode DRCS may be
employed as a part of the alphabetic representations of any other Videotex option and in that case, the attributes
associated with that option are to be used.

7.2 General architecture for down-loading DRCS

7.2.1  Initiation

The down-loading process is initiated by a designation and invocation sequence. This sequence is followed
by one or more of the following functions.
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7.2.2  Identification of character set (ICS)

This function must immediately follow the initiating sequence. It identifies the escape sequence used for
the designation of the character set.

7.2.3  Select coding method (SCM)

This function defines the type of coding used to describe the DRCS character.

7.2.4  Select dot composition (SDC)

This function defines the number of bits horizontally and vertically in a character matrix, the number of
bits per pixel, the number of grey scale levels and the number of colours accessible within a character position.

7.2.5  Pattern transfer (PT)

This is the active part of the down-loading process. It defines the code location of the first character and
provides instructions and data to draw characters. It may also incorporate an error checking procedure.

7.2.6 Down-loading termination procedure (DLT)

The down-loading process is terminated by a specific procedure, which may include acknowledgement.

73 A possible coding scheme for the DRCS option

7.3.1  Initiating sequence

The initiating sequence is ESC F; followed by x bytes indicating the length of the loading data block,
where x is for further study.

7.3.2  Termination procedure

The down-loading process is terminated by means of counting the length of the loading data block. See
§ 7.3.1.

7.3.3  Designation and invocation of loaded DRCS

7.3.3.1 Once loaded into the terminal, the DRCS is placed into a library. This library is used in the context of
ISO 2022 in the 7-bit environment as implemented in earlier sections. Before invoking the designated DRCS, it is
required to designate a C1 set to be associated with it. For the scheme described herein any of the Cl1 sets (to be
registered) that are defined in §§ 2.2 and 2.3 may be used.

7.3.3.2 The designation sequence will be of the form ESC I;, 2/0, (I; ... I,) F. I; will be 2/8, 2/9, ... or 2/15.
I; ... 1, are optional, and if present together with F, will identify the set. Means for associating the designating
sequence with the process of defining the character shapes will be for further study.

8 Alphaphotographic option

8.1 The alphaphotographic option is used to render an image by the transmission and display of individual
picture elements.

8.2 This option may include both continuous-tone images such as pictures of faces, etc., as well as pattern-
oriented techniques for the display of pictures, including graphics, Latin and non-Latin characters for text, etc.
The system features and attributes include colour and monochrome.

8.3 The detailed system proposals are for further study.
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9 Service enhancements

9.1 Introduction

9.1.1 Many Administrations are offering or considering the introduction of a Videotex service, and it is
recognized that this Recommendation may influence some of their decisions. While the other sections of this
Recommendation contain details of those aspects of an international Videotex service that could be agreed upon,
this § 9 identifies certain potential enhancements (features or attributes) that some Administrations believe need to
be considered in future developments.

9.1.2 It is recognized that some of these potential enhancements may only exist on national Videotex services,
while others may have international application. However, an enhancement that begins on a national service only
could become international in the future. Therefore, it is considered desirable to have international coordination
of future enhancements.

9.2 General

9.2.1 The growth of international Videotex services during the years following the publication of this Recom-
mendation will be greatly affected by the specific specifications contained in the other parts of this Recommenda-
tion. However, some Administrations believe that experiments with and/or implementation of certain enhance-
ments will allow the development of an international service that provides a range of capabilities that will
maximize the desirability and utilization of Videotex service.

9.2.2 Some of the potential enhancements to Videotex service, national or international, are presented in the
following. This is for the purpose of identifying to interested Administrations those enhancements that warrant
serious consideration in the view of the CCITT, but which presently lack enough details to obtain the full
agreement of all Administrations.

9.2.3 The enhancements have been grouped into three categories in order to assist the reader in understanding
the application of each individual enhancement (which may be referred to by some Administrations as attributes
or features or some other descriptive phrase) and to prompt an orderly investigation of them:

a) display-related enhancements;
b) transmission-oriented enhancements;

¢) system level enhancements.

9.3 Display related enhancements

9.3.1 Most of the currently planned and/or offered services utilize images created with only eight colours, which
are formed by the various combinations (on or off) of three primary colours — red, green and blue. Limiting
Videotex to eight colours is an unnecessary restriction, since the electronic emission devices controlling the red,
green and blue colours can be caused to have more than just the two states of on or off. For example, with just
eight different states or levels, a potential of 512 colours exist. Additionally, for those services that use a
matrix-oriented screen (e.g. a mosaic graphic mode), different colours could be identified for foreground symbols
to those for background areas.

9.3.2 The ability to simulate motion (i.e. animation) is a potential enhancement that can be achieved by several
means. These include:

a) alternating between slightly different display frames stored in the terminal;

b) dynamically altering the colour of portions of the display image, making them appear or disappear by
redefining the colour table (an image disappears when its colour is set to the same colour as the
surrounding area);

¢) execution of a resident program to redefine the image at a controlled rate.

9.3.3 The flashing of symbols or areas of the display has typically been limited to changing the foreground
symbol (in the case of a matrix-oriented screen) to the background colour, momentarily, or some other single-state
change. An enhanced flashing capability could allow for different rates of change and for various conditions
associated with each change (e.g. colour X to colour Y, rather than foreground colour to background colour or
foreground colour to black).
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9.3.4 Different pictorial (text and graphic) symbols may be developed that extend the repertoire of a Videotex
service. This may be a fixed extension defined in the terminal memory, or can be a modification to the existing
memory by downloading from the data base. The range of extended symbols includes different fonts of existing
symbols, smoothed mosaic graphics, or other unique symbols.

9.4 Transmission oriented enhancements

9.4.1 The exchange of information directly between terminals, without communicating with a Videotex service
may be permitted by some Administrations as an enhanced capability, and could be of value to the users of
Videotex terminals. Such a capability would require the existence of control functions that might not, otherwise,
be available in some terminals that utilize certain existing or planned national Videotex services, but this should
not cause any incompatibilities with such services.

9.4.2 The optimization of the coded character stream for maximum data rate is a valuable enhancement. This
might be accomplished by utilizing ‘an 8-bit per word coding format rather than the 7-bit per word format
currently planned by most Administrations, coupled with a related decision on the line or link level protocol
selected. The selection of an 8-bit per word format could permit a more efficient transmission of data.

In addition, such techniques as run-length-encoding might be specified in the Recommendation to reduce
the transmission of unnecessary or redundant data. The choice of higher speed modems/circuits is also considered
by some Administrations as a way to optimize the transfer of data within or between Videotex services.

9.4.3 For some applications of a Videotex service, sophisticated error detection and correction schemes may be
required and should be considered with other transmission-oriented enhancements on future Videotex services.

9.5 System level enhancements

9.5.1 An enhancement seriously considered by some Administrations is the provision of a Videotex service that
provides visual information, augmented by audio information. This capability could permit access by a terminal to
visual-only information in a data base, and to visual/audio information in the same or other data base. The audio
information might be associated with the visual information, or treated separately, or even alternately, depending
upon the implementation. The audio information might be analogue or digitally encoded or handled as a
composite signal.

9.5.2 The provisioning of peripheral input/output devices associated with the Videotex terminal is an important
enhancement for future services. These could include magnetic storage devices for recording visual/audio
information as received by the terminal, or recorded locally by the terminal for subsequent transmission to a data
base or other terminal. Various hard copy printing devices could also be provided, with their design based upon
the specific visual capabilities of the terminal, e.g. degree of resolution and colour of the image on the display
screen.

10 Line and end-to-end protocols

10.1  The purpose of § 10 is to describe the protocols needed for international Videotex transactions. Section 10
contains an introduction only. Detailed consideration is left for further study.

10.2  The transfer of information from a data base of one service to a user of another service may be split up
into two parts:

a) the information transfer from one service to another;

b) the information transfer from the service to the user.

10.3  Line protocols
10.3.1 Line protocols between services

10.3.1.1 The international line between national data base computers must be able to transmit transparent coding
schemes identified in this Recommendation and accept the protocols of § 10.4.
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10.3.2 Line protocols between service and user

10.3.2.1 The following protocol functions should be studied:

PF1: Start of coded data starts a sequence of data to be understood as textual information (could be
coded as STX).

PF2: Start of prefix causes the following bytes to be understood as a prefix containing framing
information including codes for error check and/or correction (could be coded as SOH).

PF3: End of coded data ends a sequence of data to be understood as textual information (could be
coded as ETX).

PF4: End of frame. Ends a frame of data and requests for reverse transmission and give an answer
(could be coded as ETB).

PF5: Answer given in case of error free reception or when error correction is possible (could be coded
as ACK).

PF6: Answer given in case of errors when no error correction is possible (could be coded as NAK).

10.3.2.2 It is noted that TC1 to TC10 (SOH to ETB of Recommendation T.50) are intended to control the
transmission of information over transmission networks. The use of these functions may therefore not be used as
part of the information stream from one service to another.

10.3.2.3 The use of protocol functions is for further study.

’

10.4  Protocols for communication between services on the application level
10.4.1 General

10.4.1.1 International exchange of information between national Videotex services may be sent in blocks, here
called messages. For efficient use of networks and communication equipment it is important to design the
messages to minimize the capacity needed for applications that are frequently used in Videotex services.

10.4.2 Types of message elements

10.4.2.1 A complete message is composed of message elements. Each element contains an element identifier, a
data field and an indication of element length (explicit or implicit).

10.4.2.2  Transmit a standardized function

Codes for functions may be different from the character sequences, sent by the user.

10.4.2.3  Transmit a service message

A service message is a frame that is transmitted to the subscriber, without erasing the screen, moving the .
active position of the cursor, or changing the contents of the previous display.

10.4.2.4  Transmit a service message code

The proper service message is generated by the receiving system and transmitted to the subscriber.

104.2.5 Transmit a frame

Billing and other additional information is to be transmitted together with the frame.

10.4.2.6  Transmit data block

By data is meant all types of data that are not listed under separate items, e.g. software. It is necessary to
transmit block length when transmitting transparent data.
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10.4.2.7  Transmit field description

A field description is a list of positions on the screen, where an application program expects additional
information to be filled in, either by the user or by the application program itself. It includes also format and type
of information which allows simple syntax control in the host computer.

Three formats are recognized; strings, which means any combination of graphical characters including
space, integers (0-9), and free format.

A field may be of input and/or output type. An input field is a field where the information is user
originated. An output field is a field in which the information is filled in by the application program.

10.4.2.8  Transmit a user message to an application

A user message is the data that is filled in by the user according to a field description. It is sent to the
external computer. The transmission is initiated either by a send-function if it is available, or when all input fields
are filled. The use of a delimiter causes the rest of the field to be filled with spaces. If a delimiter is used in the
first position of a combined input and output field, the contents remain unchanged.

10.42.9  Transmit an application message

An application message is a block of data to be filled into the output fields, defined by a field description.
It may be sent either in the same message as the field description, or after.

10.4.2.10 Request information on terminal capability

(For further study.)

10.4.2.11 Transmit information on terminal capability

(For further study.)

10.4.2.12 Error condition element

The detection of contradicting information in a system will result in an error condition message to the
other system, e.g. data with a format different to the corresponding field description. The entire message causing
the error will be ignored, and it is the responsibility of its transmitting system to handle the error properly.

10.5  User to data base protocol

10.5.1 In order to use Videotex service, a user must be able to generate a set of functions which enables him to
access and use different applications. A set of user functions is listed in Recommendation F.300.

10.5.2 The minimum set of characters to code these functions contains the digits 0-9 and two other symbols. For
some applications however, the generation of alphanumeric as well as pictorial and attribute information and
other control characters may be needed.

10.5.3 Although it is desirable that all Videotex services employ the same keying sequences and visual identifiers
for these functions, there are historical reasons why there will be different manners of coding the same user
functions.

10.5.4 Accessing the national service of another country using an international connection between services is
possible, if the user obeys the function coding rules of the service of the other country. It is, however, possible
that the local data bank may be able to translate the local keying sequence into the appropriate command in a
national service level (see § 10.4.2.4). This subject is left for further study.
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11 Interworking with other services
11.1 Telex-Videotex

11.1.1 Telex is a message transfer service and therefore, interworking between telex and Videotex should be
limited to the exchange of alphanumeric text between terminal equipments.

11.1.2 Only the graphic characters of the Videotex graphic character repertoire corresponding to International
Telegraph Alphabet No. 2 should be used to compose messages.

11.1.3 The message format will be limited by the Videotex page format.

11.1.4 Telex can only display alphanumeric information without the capability of displaying the other attributes
of Videotex.

11.2  Teletex-Videotex
11.2.1 Graphic character repertoire

11.2.1.1 The Teletex and Videotex graphic repertoires are largely identical. The following fallback representations
of Videotex characters (see Table 2/T.100), may be transcoded at a Videotex-Teletex interworking facility.

TABLE 2/T.100

Identifier Videotex character Fallback representation
SM30 - < SA03
SM31 - > SA0Q5
SM32 1 i SP03
SM33 | ! SP02
SP19 ‘ ! SPOS
SP20 ’ ! SP05
SP21 “ " SP04
SP22 ” " SP04
SM12 _ — - SP10

MGO1 to MG63 Block graphics / SP12

11.2.1.2 For Teletex terminals having the ability to present the Videotex character repertoire in its entirety, the
need for this transcoding disappears. Therefore, on initial call establishment, a determination of the terminal
display/printing capabilities must be made by handshaking.

11.2.2  Control functions

11.2.2.1 Transcoding of the Videotex attribute control functions is for further study.

11.2.3 Format

11.2.3.1 Interworking between Videotex and Teletex will be limited to the Videotex display frame format.

11.3 Videotex-facsimile

(For further study.)

11.4 Videotex-Teletex

(For further study.)
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ANNEX A

(to Recommendation T.100)

Part of the code extension scheme of ISO 2022
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ESC 2/6 (F) ESC 2/12 (F) ESC 2/13 (F) ESC 2/14 (F) ESC 2/14 (F)

Multiple _ Graphic

byte graphic repertoire

repertoire ’
CCITT-35951

Extended
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control sets
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ANNEX B

(to Recommendation T.100)

Repertoire of graphic characters

B.1° General -

B.1.1 This annex defines the basic graphic repertoire of the international Videotex service. This repertoire
consists of the total range of non-pictorial symbols, which may be communicated between Videotex services and
terminals by means of coded character sets for Latin-alphabet based languages.

B.1.2 The repertoire of graphic characters defined in this part of the Recommendation consists of:

a) Latin alphabetic characters, listed in § B.2, which comprise:
— the 52 small and capital letters of the basic Latin alphabet,
— combinations of basic Latin letters and diacritical marks,

— special alphabetic characters, which are neither basic Latin letters nor combinations of basic
Latin letters and diacritical marks,

b) non-alphabetic characters, listed in § B.3, which comprise decimal digits, currency signs, punctuation
marks, arithmetic signs and miscellaneous symbols that have individual special meanings.

B.1.3 A diacritical mark has no meaning as an individual character but is used only in combination with a basic
Latin letter to form an accented letter or an umlaut.

B.1.4 The repertoire of graphic characters defined in this part of the Recommendation contains a limited set of
accented letters and umlauts.

B.2 Latin alphabetic characters

B.2.1 The repertoire of Latin alphabetic characters is identical to that specified in § 3.2.2 of Recommenda-
tion T.61 (for the Teletex basic repertoire of graphic characters).

B.3 Non-alphabetic characters

B.3.1 Decimal digits (0 to 9), currency signs, arithmetic signs, subscripts and superscripts and fractions are as
specified in §§ 3.2.3.1, 3.2.3.2, 3.2.3.4, 3.2.3.5 and 3.2.3.6 of Recommendation T.61.

B.3.2 Punctuation marks are as specified in § 3.2.3.3 of Recommendation T.61, with the exclusion of SP09 (low
line) and the addition of SP19 to SP22, which are as shown in Table B-1/T.100.

B.3.3 Miscellaneous symbols are as shown in Table B-2/T.100.

B.3.4 The lists in Tables B-1/T.100 and B-2/T.100 are composed as described in the following.

The first column contains the identifier of each character, assigned in accordance with the identification
system explained in Annex C of Recommendation T.61.

The second column presents the graphical representation of the character.

The third column specifies the name or the description of the character.
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TABLE B-1/T.100

Punctuation marks

Identifier Graphic Name or description
SP19 ¢ Single quotation mark left
SP20 ’ Single quotation mark right
SP21 “ Double quotation mark left
SP22 ” Double quotation mark right

Note — In Videotex (and Teletex), quotation mark, apostrophe and comma are independent charac-

ters that cannot have the meaning of diacritical marks.

TABLE B-2/T.100

Miscellaneous symbols

Identifier Graphic Name or description
SMO1 #* Number sign
SMo02 % Percent sign
SMO03 & Ampersand
SMo04 * Asterisk
SMO05 @ Commercial at
SM12 - Horizontal bar
SM13 | Vertical line
SM17 n Micro sign
SM18 Q Ohm sign
SM19 ° Degree sign
SM20 o Ordinal indicator, masculine
SM21 a Ordinal indicator, feminine
SM24 § Section sign
SM25 q Paragraph sign, pilcrow
SM26 . Middle dot
SM30 - Leftward arrow
SM31 - Rightward arrow
SM32 1 Upward arrow
SM33 } Downward arrow
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Recommendation T.101

INTERNATIONAL INTERWORKING FOR VIDEOTEX SERVICES

(Malaga-Torremolinos, 1984; amended at Melbourne, 1988)

CONTENTS

Preamble

1 Purpose and scope of the Recommendation

Interworking between Videotex services — General
International interworking of Videotex service
International interworking between gateways
International interworking between a terminal and a host
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Formal definition of Videotex dependent data type
Annex A — Interworking data syntax (IDS) described in ASN.1 (Recommendation X.208)

Annex B — Data syntax IV
Annex C — Data syntax 11V
Annex D — Data syntax III"

Preamble

The CCITT,

considering

(a) that Videotex services have been implemented in different countries/regions using different data
syntaxes referred to as data syntax I, data syntax II and data syntax III, which have an equal status;

(b) that the CCIR is studying standards for broadcast Teletext services for general reception and has
expressed a view that it is desirable that terminal equipment compatibility should exist between broadcast Teletext
systems for general reception and public network-based data base systems;

(c) that different countries/regions are entitled to use their existing systems;

(d) that interworking between Videotex services in different countries may require transcoding and/or
conversion;

(e) that the interworking between Videotex services may be provided by using different types of networks
such as the public switched telephone network (PSTN), packet switched public data network (PSPDN), circuit
switched public data network (CSPDN), integrated services digital network (ISDN), etc.;

(f) that Videotex interworking protocols should offer a large degree of compatibility with protocols used
in other telematic services,

recommends

that the following technical provisions be applied for international interworking for Videotex services.

) Note — Annexes B, C and D will not be published in Fascicle VIL.5 (T-Series Recommendations) but will be issued as a
separate publication.
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1 Purpose and scope of the Recommendation

1.1 Purpose

The purpose of this Recommendation is:
a) to facilitate the interworking of different Videotex services;
b) to identify parameters needed to communicate with Videotex terminals;

¢) to provide technical recommendations desirable for potential interworking of other telematic services
with Videotex services.

1.2 Scope

1.2.1 This Recommendation describes the characteristics of coded information that is exchanged between
countries participating in the international interactive Videotex service.

1.2.2  Videotex systems are text communication systems having in addition the capability of a given level of
pictorial representation and a repertoire of display attributes. The text and the pictures obtained are intended to
be displayed using the current television (TV) raster standards of the different countries.

1.2.3  Different data syntaxes are offered as a choice for the Administrations to implement their national
services. Substantial degrees of compatibility exist between these options, but some transcoding and/or conversion
may, be necessary to facilitate interworking.
1.2.4  For the purpose of the international service, different data syntaxes have been identified:

a) interworking data syntax;

b) data syntax I;

¢) data syntax II;

d) data syntax III;

e) other syntaxes are for further study.

2 Interworking between Videotex services — General

2.1 It is the possibility of Administrations to decide in which network(s) the Videotex service(s) are to be
provided.

2.2 Serveral possibilities are considered below:

2.2.1  Videotex service operated on the PSTN; the communication between a Videotex terminal and a Videotex
host computer is established over the PSTN.

2.2.2  Videotex service operated on the PSTN and a public data network (PDN) (generally a PSPDN); the
communication between a Videotex terminal connected to the PSTN and a Videotex host computer connected to a
PDN is established via a Videotex access prior or a Videotex service center interfacing between both networks.

2.2.3  Other possibilities (CSPDN, ISDN, etc.) could also be considered.

23 International interworking between Videotex services via gateways and connected to any network (PSTN,
PSPDN, CSPDN, ISDN, etc.) may be possible. Such interworking allows a Videotex terminal pertaining to a
Videotex service to access a Videotex host computer pertaining to another Videotex service. International
interworking between Videotex terminal in one country and a Videotex host in another country may also be
possible. All international data exchange should comply with the specifications contained in this Recommenda-
tion. (See Recommendation F.300 for the service description).

3 International interworking of Videotex service

3.1 Videotex interworking allows a Videotex terminal in a given country to interact in real time with Videotex
application located in a different country.

3.2 International interworking between Videotex services should use those functions that are defined in the
data syntaxes implemented by the Administrations concerned: data syntaxes I, II and III defined in Annexes.
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33 International interworking configurations

The various configurations for international interworking are defined in Recommendation F.300. The two
major classes of interworking are defined below.

3.3.1  Gateway to gateway interworking

This class of interworking involves communication between gateways located in each country and where
all the data handling processes involved by the interworking are performed. The protocols and data syntaxes for
this class of interworking are specified in § 4.

3.3.2  Terminal to host interworking

This class of interworking involves communication between a terminal and a host located in different
countries, either directly or through a conversion unit situated in the country where the terminal is located. Several
cases have been identified. The protocols and data syntaxes for the various cases of this class of interworking are
specified in § 5.

4 International interworking between gateways

The international interworking between gateways allows a Videotex terminal located in country A to access
the Videotex services located in country B via a Videotex service of country A. The configuration for the
international interworking between gateways is described by Figure 1/T.101:

Country A Country B

: Videotex service @ Videotex service Vitx-
host
Terminai
Gateway Gateway T0803410-89
FIGURE 1/T.101
4.1 International interworking at network level

4.1.1 International interworking between Videotex services should preferably take place between networks of the
same type when these networks are provided by both Admmlstratlons involved (PSPDN, CSPDN, ISDN and
leased lines).

4.1.2 The network service definition of open systems interconnection for CCITT application is defined in
Recommendation X.213.

4.1.3 When the interworking takes place between Videotex services operated on different types of network,
Recommendation X.75 should apply. Interworking with ISDN should be in accordance with Recommenda-
tion T.90.

4.2 Transport layer

The transport layer service of open systems interconnection for CCITT apphcatlons is defined in
Recommendation X.214.

- The transport protocol of open systems interconnection for CCITT applications is specified in Recommen-
dation X.224.

Both classes 0 (corresponding to Recommendation T.70) and 2 may be used.

When class 0 is selected, then the protocol used is fully compatible with CCITT Recommendation T.70.
When class 2 is selected, explicit flow control is to be used.
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43 Session layer

This session layer service of open systems interconnection for CCITT applications is defined in Recom-
mendation X.215. The session protocol of open systems interconnection for CCITT applications is specified in
Recommendation X.225.

The use of the session protocols by Videotex interworking is defined in Recommendation T.523.

44 Presentation layer

4.4.1  Presentation protocol

The presentation layer service of open systems interconnection for CCITT applications is defined in
Recommendation X.216. Presentation protocol of open systems interconnection for CCITT applications is
specified in Recommendation X.226.

The use of the presentation protocols by Videotex interworking is defined in Recommendation T.523.

442  Coding of Videotex information
Coding of the contents of the display-data element

The Videotex content conforms to one of the several different data syntaxes. A data syntax, referred to as
interworking data syntax, is described in Annex A. There are three existing data syntaxes, based on Recommenda-
tion T.50 and referred to as data syntax I, data syntax II and data syntax III. They are described in Annex B,
Annex C and Annex D respectively. All the four annexes form an integral part of this Recommendation.

Different Administrations implementing a Videotex service may use one of the three above data syntaxes.

If two countries implement the same data syntax, then Videotex interworking between the two countries
can use that same data syntax.

If one country implements one data syntax and another country implements a different data syntax, then
Videotex interworking between the two countries can either:

i) use the interworking data syntax as the intermediary syntax. Transcoding/conversion into and from
the interworking data syntax by the two countries will be required; or

ii) use one of the two data syntaxes with transcoding/conversion performed either at the originating or at
the destination country.
For identification of the particular in-use data syntax (I or II or III), the designation and invocation of the
“complete code” escape sequence may be used:
ESC 2/5 4/3 for data syntax I
ESC 2/5 4/4 for data syntax 11
ESC 2/5 4/1 for data syntax III

The “complete code” environment will be terminated either by the sequence:
ESC 2/5 4/0

or by the designation and invocation of any other complete code.

45 Application layer

The association control service element (ACSE) of open systems interconnection for CCITT applications is
defined in Recommendation X.217. The association control service element (ACSE) protocol of open systems
interconnection for CCITT applications is specified in Recommendation X.227.

The application layer for Videotex interworking makes use of the following Recommendations:

— Recommendation T.400: Introduction to document architecture, transfer and manipulation

— Recommendation T.411: Open document architecture (ODA) and interchange format; Introduction
and general principles

— Recommendation T.412: Open document architecture (ODA) and interchange formaf; Document
structures

— Recommendation T.414: Open document architecture (ODA) and interchange format; Document
profile

— Recommendation T.415: Open document architecture (ODA) and and interchange format; Document
interchange format (ODIF).
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The application layer for Videotex interworking makes use of DTAM (document transfer and manipula-
tion) service and protocol described in Recommendations T.431, T.432 and T.433.

The application layer for Videotex interworking makes use of operational structures described in
Recommendation T.441.

Recommendation T.564 describes the Videotex interworking application profile and the gateway character-
istics.

Recommendation T.504 describes the document application profile for Videotex interworking.
Recommendation T.523 describes the communication application profile for Videotex interworking.

Recommendation T.541 describes the operational application profile for Videotex interworking.

4.6 Relation with DTAM/ODA

The relations with the document architecture (Recommendation T.412) and the document interchange
format (see Recommendation T.415) are expressed through the content architecture class attributes, and the
content portion attributes are described in §§ 6 and 7.

5 International interworking between a terminal and a host

5.1 Access via PSTN or ISDN bearer service

Country A Country B
7
: Z Host
Terminal 4
T0803420-89

In this configuration, the terminal uses the international PSTN (respectively the ISDN bearer services) to
reach the host. On the international link, the following protocols should be used:

layers 1 to 3 via PSTN: the protocols defined by the host;

layers 1 to 3 via ISDN bearer service?: Recommendation T.90;

layers 4 to 7: the protocols (if any) defined by the host located in country B;
data syntax: data syntax defined by the host;

dialogue/service functions: functions defined by the host.

5.2 Access via PSPDN or ISDN bearer service

Country A Country B
PSPDN (or ISDN) é Host
Terminal //
T0303430-29 !

In this configuration, the terminal uses the internationai PSPDN (respectively the ISDN bearer services) to
reach the host. On the international link, the following protocols should be used:

layers 1 to 3 via PSPDN: Recommendation X.75;

layers 1 to 3 via ISDN bearer service?2: Recommendation T.90;

layers 4 to 7: the protocols (if any) defined by the host located in country B;
data syntax: data syntax defined by the host;

dialogue/service functions: functions defined by the host.

2 The protocols to be used in the ISDN Videotex teleservice are for further study.
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5.3 Access via PSPDN/PAD

Country A Country B
7
: é
AD PSPDN / Host
~ %
Terminal pa
T0803440-89

In this configuration, the terminal is connected to a PAD which gives access to the international PSPDN;
both terminal and PAD are located in country A. The type of connection between the terminal and the PAD is a
national matter (generally the PSTN or a leased line).

The host of country B may be accessed through the international PSPDN. The type of connection between
the host and the national PSPDN is a national matter (generally a leased line).

On the international link, the following protocols should be used:

layers (1 to 3):
above layer 3:
data syntax:

dialogue/service functions:

54 Access via PSPDN through a VIU

Recommendation X.75;

Recommendation X.29 + Recommendation X.3;
data syntax defined by the host located in country B;
functions defined by the host.

Country A Country B
”
i VIU PSPDN é Host
Terminal
T0303450-39

In this configuration, the terminal is connected to a VIU (Videotex interface unit) which gives access to the
international PSPDN; both the terminal and the VIU are located in country A. The type of connection between
the terminal and the VIU is a national matter (generally the PSTN or a leased line). The VIU performs two
functions: it supports terminals and converts data syntaxes. It is up to the Administration of country A to decide
how a VIU is implemented: it may be realized as a separate system or integrated with an existing equipment

(PAD or Videotex access point for example).

The host country B may be accessed through the international PSPDN. The type of connection between
the host and the national PSPDN is a national matter (generally a leased line).

On the international link, the following protocols should be used:

layers (1 to 3):
above layer 3:

data syntax:
dialogue/service functions:

Recommendation X.75;

Recommendation X.29 + Recommendation X.3. Alternatively
Recommendation X.200 based protocols can be used. For this
case, application profiles will need to be defined in T.500 Series
of Recommendation. This is for further study.

the data syntax defined by the host located in country B;
those defined by the host.
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5.5 Access via PSPDN through a VSU

Country A Country B
7
2
VSuU PSPDN / Host
Terminal //
TOB03460-89

In this configuration, the terminal is connected to a VSU (Videotex service unit) which gives access to the
international PSPDN;; both the terminal and the VSU are located in country A. A VSU is a VIU which is also in
charge of handling application charge and accounting. It is up to Administration of country A to decide to set up
or not a VSU and to decide how a VSU, if any, is to be implemented: it may be realized as a separate system or
integrated with an existing equipment (PAD, Videotex access point or Videotex service center).

The host in country B may be reached through the international PSPDN. The type of connection between
the host and the national PSPDN is a national matter (generally a leased line).

On the international link, the following protocols should be used:

layers (1 to 3): Recommendation X.75,

above layer 3: Recommendation X.200 based protocols.

For this case applications profiles need to be defined in the T.500
Series. This is for further study.

Alternatively Recommendation X.29 plus Recommendation X.3
may be used. Extensions (Application rules) to Recommenda-
tion X.29 are necessary (see § 5.6);

data syntax: the data syntax defined by the host located in country B;
dialogue/service functions: those defined by the host.
5.6 Application rules for X.29 to support administrative functions

When an international communication is established via a VSU using Recommendation X.29, X.29
Videotex commands may be used to allow application charges (if any) to be passed from the host to the VSU.

- Videotex commands should be sent in complete packet sequences with the Q bit set to one.

Videotex commands use a T(ype)-L(ength)-V(alue) encoding. Fixed length commands do not require any
length indicator. When used, length indicator is coded on two bytes and defines the total length in bytes of the
V field.

In order to distinguish Videotex commands from PAD commands as currently defined by Recommenda-
tion X.29, the type value of a Videotex command is defined with the most significant bit set to one.

The following values are proposed to support the exchange of charging of international connections:

— Administration (99H) L2 charging (82H), L2 charging-parameter.

The charging parameter may take either the value service-operation (80H) or the value application-
operation (81H); both values may be present within the same charging parameter:

— service-operation (80H) L1 service-parameter

— application-operation (81H) L1 application parameter.
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The service parameter is time dependent and may correspond either to the amount period (80H) or to the
duration of the period (81H) or to a combination of them:

— amount (80H) L1 value

— period (81H) L1 value.

The application parameter may be frame dependent (80H), time dependent (81H) or transaction dependent
(82H) or a combination of them:

— frame (80H) L1 value

— time (81H) L1 charging-on-time-parameter

— transaction (82H) L1 value.

The charging-on-time parameter is organized as the service parameter.
L1 is an acronym for a length coded on one byte.

L2 is an acronym for a length indicator coded on two bytes.

The following depicts the coding mechanism:

Administration L2 Charging L2 (Service) (Application)
(99H) (82H)

(Service) ::= Service L1 (Amount L1 value) (Period L1 value)
(80H) (80H) (81H)

(Application) ::= Application L1 (Frame) (Time) (Transaction)
(81H)

(Frame) ::= Frame L1 value
(80H)

(Time) ::= Time L1 (Amount L1 value) (Period L1 value)
(81H) (80H) (81H)

(Transaction) ::= Transaction L1 value
(82H)

6 Content architecture class attributes

6.1 Content architecture class

The value of the attribute ”“content architecture class” of a basic component description that conforms to
this Recommendation T.101 is a ASN1 object identifier with the value.

{018 16 3)

6.2 Content type

The content architecture class attribute “content type” cannot be used to specify the content architecture
class defined in this Recommendation.
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7.1

7.2

as well

7.2.1

7.2.2

7.2.3

8.1

150

Content portion attributes

Type of coding
Classification
Applicability
Structure

Permissible values

16 4}
16 5|
16 6}
16 7}

{018
{0138
{0138
{0138

Default value:
Definition:

Defaultable

Videotex content architecture class
ASN1 object identifier

ASN1 object identifier

for “IDS encoding”

for “Data syntax I encoding”
for “Data syntax Il encoding”
for “Data syntax III encoding”

“IDS encoding”

for Videotex interworking, the possible values correspond to the data syntaxes
described in Annexes A, B, C, D of this Recommendation.

Specific coding attributes

These attributes provide additional information required for encoding/decoding the content information,
as other information intrinsic to the content portion and type of coding.

Subset

Classification
Applicability

Values
Default value
Definition

Rank

Classification
Applicability

Values
Default value
Definition

Profile

Classification
Applicability

Values
Default value
Definition

Defaultable

Videotex content architecture class
Type of coding “IDS encoding”

Integer [0, 1 to 5, 81 to 92]
0

This attribute identifies the subset (rank or profile) used within the IDS. Value 0 is
used when no subset is specified.

Defaultable

Videotex content architecture class

Type of coding “Data syntax I encoding”
Integer [0, 1 to 5]

0

This attribute identifies the rank used within Data syntax I. Value 0 is used when the
rank is not specified.

Defaultable

Videotex content architecture class

Type of encoding “Data Syntax II encoding”
Integer [0, 81 to 92]

0

This attribute identifies the profile used within Data Syntex II. Value 0 is used when
the profile is not specified.

Formal definition of Videotex dependent data type

Introduction

This section contains formal definition in ASN.1 notation (defined in Recommendation X.208) of the data
type corresponding to attributes applicable to Videotex.

This data type is:

— the data type to represent specific coding attributes.
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8.2

Representation of specific coding attributes

Videotex-coding-attributes ::= CHOICE {

Subset @

Rank

Profile

subset [0] IMPLICIT subset OPTIONAL

rank

[1] IMPLICIT rank OPTIONAL

profile [2] IMPLICIT profile OPTIONAL }
;2= INTEGER { undefined

rank 1

rank 2

rank 3

rank 4

rank 5
profile 1
profile 2
profile 3
profile 4
profile X1-1
profile X1-2
profile X1-3
profile X1-4
profile X2-1
profile X2-2
profile X2-3
profile X2-4

INTEGER { undefined

rank 1
rank 2
rank 3
rank 4
rank 5

INTEGER { undefined

profile 1
profile 2
profile 3
profile 4
profile X1-1
profile X1-2
profile X1-3
profile X1-4
profile X2-1
profile X2-2
profile X2-3
profile X2-4

2 Use of subset IDS is for further study.
® Profil X;;: geometric profile X; together with alphamosaic profile j.

(0)
(1
(2
3)
@
)

OF

(0
(81)
(82)
(83)
(84)
(85)
(86)
(87)
(88)
(89)
(90)
o1
2}

Fascicle VIS — Rec. T.101

151



8.3 Summary of ASN.1 object identifiers (see Table 1/T.101)

TABLE 1/T.101

Videotex document application profile 01 8 16 0
DM1 communication application profile 01 8 16

Videotex operational application profile 01 8 16 2
T.101 Content architecture class 01 8 16 3

Type of coding

IDS 01 8 16 4
Data syntax I 01 8 16 5
Data syntax I1 01 8 16 6
Data syntax III 01 8 16 7
Application context 01 8 16 8

ANNEX A

(To Recommendation T.101)

Interworking data syntax (IDS)
described in ASN.1 (Recommendation X.208)

Preamble

For Videotex interchange:

a) If two countries implement the same data syntax, then interworking can use the same data syntax
(DS 1, or DS 11, or DS III).

b) If two countries implement two different data syntaxes, then interworking can use either:
i)  the interworking data syntax (IDS) as defined herein, or

ii) any one of the three data syntaxes and convert directly between DS I/DS 11/DS III. The data
syntaxes may be identified by the ESC 2/5 F mechanism described in § 4.4.2 of the main body
of Recommendation T.101.

If the IDS is used, then the Administration in which country the data base is located will be responsible to
convert into the IDS and the Administration in which country the user terminal is located will be responsible to
convert from the IDS.

If the direct conversion method is used instead of using the IDS, the IDS would serve as a technical guide
in designing the conversion process.

The IDS is not intended to be used in terminal to host communications.

152 Fascicle VII.5 — Rec. T.101



Al Videotex page

A Videotex page in the interworking data syntax (IDS) is a sequence of presentation commands expressed
in a manner independent of any of the terminal data syntaxes. This formulation of the presentation information
which composes a Videotex page is intended to aid interworking between basically different terminal data
syntaxes. It does this by isolating the unique and common elements between each of the data syntaxes. The
interworking data syntax is not meant to be used as a terminal data syntax in its own right. One encoding of the
interworking data syntax is that defined in Recommendation X.209. Other types of encoding are for further study.

Videotex-Page SEQUENCE OF Presentation-Commands

Presentation-Commands ::= SEQUENCE { State-Vector, Function-&-Parameters }

A2 State vector

A state victor is defined along with each presentation command to establish the relationship of that
presentation command to each other presentation command. Although the information explicitly contained in the
state vector is also implicitly contained within each presentation command, it would require the conversion
apparatus to fully understand each of the three terminal oriented data syntaxes to uncover this information.
Therefore a state vector is included with each presentation command in which a global state is affected or in
which a boundary value is encountered, so that the conversion process might operate on a general level.

State-Vector ::= CHOICE {[1] Vector-Definition
[2] Reset-State-Vector,
[3] NULL}

A.2.1  Vector definition

Vector-Definition ::= SEQUENCE { Global-State-Affected-Indicator,
Terminal-Model-Precedence,
Boundary-Condition-Definition }

-~ Only that information which changes between state vectors need be communicated. If there is no change in a
particular component of the state vector, then that component need not be communicated. This means that
the state vector is not communicated often and does not introduce significant overhead.

A.2.1.1  Global state affected indicator

The global state affected indicator carries information relating to the global states of the presentation data
syntax. Global state variables are variables representing those states of the presentation data syntax which are
established by presentation commands and which carry on to affect the results of subsequent presentation
commands. By declaring the global state variables explicitly, it is not necessary for the conversion process to
undarstand the interrelationship between presentation commands. This means that the conversion process does not
have to simulate a terminal of the source data syntax in order to handle the conversion of its elements.

Fascicle VII.5 — Rec. T.101 153



The global state affected indicator does not carry information about the value to which a global state has
been set. That information is carried within the ‘Function and Parameter’ section of the IDS. The indicator merely
identifies which states have changed. This is of great importance in situations where it is necessary for the
conversion process to sort the presentation commands to account for differences in the terminal model used in the
source and destination of the interchange. If the order of presentation commands is altered, the conversion
process must establish the appropriate global variables before each command in the altered sequence. By referring
to the global state affected indicator, the conversion process can determine which global states must be
re-established. For example, if a sorting of presentation commands is necessary to convert from a multi-plane to a
single plane terminal mode, and colour control commands have been used, then the global state affected indicator
will indicate that the appropriate colour state must be established ahead of each portion of the sorted data.

In some of the terminal data syntaxes attributes have global effects while in other data syntaxes the effects
are localized according to the particular display primitive type. For example, in Data Syntax III a colour
command remains in effect for all primitives, until the next colour command, whereas in Data Syntax II there are
various colour states which apply independently to different primitives, such as LINE colour, FILLED AREA
colour, etc. The global state indicator carries a reference to a number of independent ’attribute state vectors’ which
define the attribute context. For those data syntaxes which make use of only global parameters, only one ’attribute
state vector’ need be referenced. For other data syntaxes which make use of multiple localized attributes, several
‘attribute state vectors’ may be referenced.

Global-State-Affected-Indicator ::= SEQUENCE |{

attribute-state-vector-reference INTEGER,
attribute-affected-indicators SEQUENCE OF{
INTEGER {
current-text-position 1),
current-foreground-colour 2),
current-auxiliary-colour (3,
lining-state ),
flash-blink-state %),
basic-char-size-state (6),
conceal-state ),
char-invert-box-state ®),
char-marking-state ),
screen-protection-state (10),
display-control-state an,
device-control-state (12),
cursor-control-state 13),
geometric-control-1-state (14),
geometric-control-2-state (195),
wait-state (16),
general-text-state a7,
p-text-state (18),
geometric-text-state 19),
DRCS-definition-state (20),
macro-definition-state 1),
texture-pattern-state (22),
music-part-memory-state (23),
animation-configuration-state (24),
workstation-configuration-state (25)

H1

-- The Global State Affected Indicator consists of a set of indicator flags which identify particular global states
or in some cases categories of global states which may be altered by presentation and control commands.
Some states, such as all the forms of Flashing and Blink processes, are grouped together for simplicity.

*A2.1.2 Terminal model

The terminal model differs significantly between the various terminal data syntaxes. For the presentation
of static images this manifests itself in the manner by which presentation commands overlay each other. A picture
developed for a multi-plane terminal model can be represented on a terminal using a single-plane terminal model
or a multi-plane terminal model with a different order of precedence for the planes, by sorting the presentation
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commands so that they build up an equivalent picture. The sorting operation is necessary since otherwise the
buildup order might conflict with the precedence order in the new environment. The terminal model precedence
indicator is simply a numeric indicator of the overlay precedence for presentation commands intended by the
source terminal data syntax. The conversion process is independent of the terminal model or a particular data
syntax and simply sorts presentation commands based on this indicator. Note that certain commands such as
resets which have an effect in more than one plane of a terminal model might have to be repeated in different
parts of the presentation sequence after the sort. The terminal model precedence indicator consists of a sequence
of numbers to indicate the effect of a command across the terminal model.

Terminal-Model-Precedence ::= INTEGER

--  The terminal model precedence indicator is a number which indicates the order of precedence of the

' identified presentation information. The number ‘1’ indicates that the identified information is of highest
precedence and should be placed in front of any other information currently displayed. The number ‘2’
indicates that the identified information is of the second level of precedence and should be placed behind any
level ‘1’ information but ahead of any other level information. For example, Data Syntax II Text and Mosaic
data is level ‘1’ information, whereas geometric information may be level ‘1’ or level '2’. For Data Syntax I1I,
all of the information is at level ‘1’ since the precedence order by which it is displayed is determined only by
the order in which the information is communicated. For Data Syntax I, the order is not fixed since certain
'planes’ of memory may be changed in precedence by the ASSIGN FRAME command.

--  The value ‘0’ has special meaning for the Terminal Model Precedence Indicator. It indicates that the
identified information requires special interpretation. Such special information includes partial reset
commands which affect more than one layer of the terminal model, as well as commands having a time
dependent effect, specifically WAIT, the BEL character, and REVEAL.

A.2.1.3  Boundary conditions

Boundary condition variables represent the limits within which the particular presentation command has
been defined. Each presentation command takes on its normal interpretation only within a certain range of values.
For example, the number of characters which may be displayed on the screen varies between each of the source
terminal data syntaxes, and therefore the operation of presenting a single character cannot be considered to be the
same in each terminal data syntax. To factor out the commonality, the boundary condition of encountering the
edge of the display area is identified separately from the presentation of a character. This aids conversion since it
means that the boundary conditions applying to each presentation command are given explicitly. The conversion
process is therefore independent of the internal boundary conditions within each of the source terminal data
syntaxes.

Boundary-Condition-Definition ::= SET {[1] Screen-Dimensions,
[2] Colour-Map-Limit,
[3] Presentation-Sub-Area,
[4) Char-Mode-Constraints,
[5] Coordinate-Limit-Polygon,
[6] Coordinate-Limit-Spline,
[7] Presentation-Resolution,
[8] Macro-Seg-Memory-Limit,
[9] DRCS-Memory-Limit,
[10] Direct-Colours-Limit }
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A.2.1.3.1  Screen dimensions
Screen-Dimensions ::= SEQUENCE{ INTEGER, INTEGER }

- Screen-Dimensions indicates the aspect ratio of the display screen expressed in terms of a fraction of the Y
and a fraction of the X unit dimensions, where the INTEGER number represents a binary fraction with an
implied binary point before the most significant bit. Note that a dimension of (1,1) implies no geometric
constraint. A character mode service could use (1,1) to imply no constraint.

A2.1.3.2  Colour map limit
Colour-Map-Limit ;= INTEGER

--  The colour map limit indicates the maximum number of colours which may be stored in a single colour map,
or the combined total for multiple colour maps, and represents the maximum number of colour states which
may be encountered in a particular presentation page. In the case where no colour map is used, the integer
specifies the number of fixed colours.

A.2.1.3.3  Presentation sub-area
Presentation-Sub-Area ::= SEQUENCE { Abs-Coord, Rel-Coord, INTEGER, INTEGER }

--  The two coordinates give the boundary dimensions of a sub-area of the display screen both in terms of the
dimensions of the sub-area and the number of characters per row and the number of columns. The absolute
coordinate specifies the origin of the sub-area, the relative coordinate the size of the sub-area and the
INTEGER coordinates the limit on characters per row and rows respectively.

A.2.1.3.4  Char mode constraints
Char-Mode-Constraints  ::= SEQUENCE { INTEGER, INTEGER }

-- The two parameters give the limit to the number of characters per row and the number of rows of text which
may be presented on the display screen; that is, the the boundaries at which character (or word) wrap and
scroll will occur.

A21.3.5 Coordinate limit polygon
Coordinate-Limit-Polygon ::= INTEGER

-~ The polygon coordinate limit specifies the maximum number of coordinates which may be specified for a
filled polygon.

A2.1.3.6  Coordinate limit spline
Coordinate-Limit-Spline  ::= INTEGER
-~ The spline coordinate limit specifies the maximum number of coordinates which may be specified.
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A.2.1.3.7  Presentation resolution

Presentation-Resolution  ::= SEQUENCE { INTEGER, INTEGER }

-- The presentation resolution specifies the nominal resolution of the display screen which was used by the
information source.

A2.1.38  Macro seg memory limit

Macro-Seg-Memory-Limit ::= INTEGER

-- The macro memory limit specifies the upper bound on the amount of memory which is available for the
storage of Macros or Segments. The INTEGER parameter represents available memory expressed in bytes.

A21.39  DRCS memory limit

DRCS-Memory-Limit ::= INTEGER

--  The DRCS memory limit specifies the upper bound on the amount of memory which is available for the
storage of DRCS. The INTEGER parameter represents available memory expressed in bytes.

A.2.1.4  Data syntax identifier (SID)

SID ::= IMPLICIT INTEGER { data-syntax- 1 1),
data-syntax- 1I 2),
data-syntax-II1 3)}

-~ SID is an identifier which is referenced in a number of primitive commands and which identifies the source
data syntax of the command.

A.2.2  Reset state vector

Reset-State-Vector ::= SEQUENCE { SID, Vector-Definition }

-~ The Reset State Vector command is used to establish the initial state for the Interworking Data Syntax. The
default state may be selected from the table corresponding to the source terminal data syntax (or profile)
given in Appendix II. Alternate parameters may be specified by use of explicit state vector and function and
parameter definitions.
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A23 NULL

NULL implies that the state vector is unchanged from the previous presentation command.

A3 Functions and parameters

The functions and parameters which make up the presentation commands are grouped into categories
which depend upon their commonality between the various terminal data syntaxes. Those functions which are
compatible, such as the basic repertoire of alphanumeric characters defined in Recommendation T.51, define
separate groups. Those functions which are unique, such as certain specific special characters, also establish
separate groups so that they may be converted or otherwise handled in a special manner. Functions such as DRCS
and graphics drawing commands, which differ in fundamental ways between the various terminal data syntaxes,
are organized so that those underlying capabilities which are common may be exploited in the necessary
conversion process.

Functions-&-Parameters ::= CHOICE { [0] Alpha-Char-String,
[1] Special-Char-String,
[2] Kana-Char-String,
[3] Kanji-Char-String,
[4] Block-Mosaic-String,
[5] Smooth-Mosaic-String,
[6] Special-Mosaic-String,
[7] Format-Effector-C0-Chars,
[8] Special-Format-C0-Characters,
[9] General-Control-Characters,
[10] Geometric-String,
[11] Animation-Control-String,
[12] Segment-Control-String,
[13] Colour-Control-String,
[14] Text-Control-String,
[15] Photo-Graphic-String-Syntetic-Image,
[16] Photo-Graphic-String-Natural-Image,
[17] MACRO-String,
[18]) DRCS-String,
[19] Fill Pattern-Control-String,
[20] Music-String,
[21] Tele-Software-String,
[22] Audio-Data-String,
[23] Greek-Char-String }

The first six categories of functions and the last one are various text or mosaic characters. None of the
terminal data syntaxes defined in Recommendation T.101 encompasses all of these characters. There are different
unique characters in each of the terminal data syntaxes. However, a large portion of the repertoire is common
between the different terminal data syntaxes, although the characters may be coded differently. Since coding is
irrelevant here, and the use of particular tables could in fact cause serious confusion, characters extracted from the
different character repertoires will be distinguished by the identifier name codes for each character as defined in
Recommendation T.51. Since all of the terminal-oriented data syntaxes in Recommendation T.101 do not
explicitly make use of these name codes in the body of the Recommendation, the entire character repertoire,
together with the name codes for each character are included here as an appendix.
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A3.0 Alpha char string

Alpha-Char-String ::= GRAPHICSTRING

Characters (LAO1 to LZ30, NDO1 to ND09 and ND10, SC01 to SC05, SP01 to SP22, SA01 to SA07, NSO1 to
NSO03, NF01 to NF21, SMO0t to SM44 and SM47 to SM49, and SD11 to SD43) taken from Repertoire 1
which are the characters from the primary and supplementary character sets of Recommendation T.51
together with the SPACE character (SP01) and DELETE character (SM34).

The coding of characters within an Alpha Character String will be taken from the IRV primary character
code table (ISO Registration Number 2 under ISO 2375) and the secondary code table for use with IRV from
ISO 6937/2 (ISO Registration Number 90).

Note — The coding for the character $ “Dollar Sign” (SC02) will be taken from the supplementary
character set.

Note — The coding for the character # “number sign” (SMO01) will be taken from the primary character set.

Note — The coding for the character “general currency sign” (SCO1) will be taken from the primary
character set.

A3.1  Special char string

Special-Char-String ::= INTEGER { non-spacing-vector-overbar 1),
non-spacing-slant 2),
left-vertical-bar-jointive 3),
right-vertical-bar-jointive @}

Non-Spacing-Vector-Overbar is a character (SM50) from Repertoire 2.
Non-Spacing-Slant is a character (SM51) from Repertoire 2.
Left-Vertical-Bar-Jointive is a character (SM45) from Repertoire 2.

Right-Vertical-Bar-Jointive is a character (SM46) from Repertoire 2.

A32 Kana char string

Kana-Char-String  ::= GRAPHICSTRING

Characters (JAO1 to JA63) taken from Repertoire 3.

The coding of characters within a Kana Character String will be taken from the Kana character code table
(ISO Registration Number 56 under ISO 2375).

A3.3  Kanji char string

Kanji-Char-String  ::= GRAPHICSTRING

Characters (JK01 to JK2980, HKO01 to HK83, and JSO01 to JS366) from Repertoire 4.

The coding of characters within a Kanji Character String will be taken from the two byte Kanji character
code table (ISO Registration Number 87 under ISO 2375).

Note — The characters in this two byte code table which overlap other defined videotex character set are not
considered to be part of Repertoire 4, and therefore are communicated as characters from Repertoire 1,
Repertoire 3 or Repertoire 8 where appropriate. Specifically this involves the Latin alphanumeric characters
(LAO1 to LZ30), and non-alphabetic characters (NDO1 to ND09 and ND00, SC01 to SC0S5, SP01, SP02, SP04
to SP15, SP17 to SP22, SA01 to SA07, NS02 to NS03, NF01 to NF0S5, SM01 to SM14, SM19, SM24 to
SM34, SM38, SM43, SM44, SM47, SM48, and SD11 to SD43) from Repertoire 1, the Kana characters (JAO1
to JA63) from Repertoire 3, the drawing characters (DGO1 to DG04, DG13 to DG24, and DG32) from
Repertoire 8, which have an alternate coding within the two byte code, but which are included in other
Repertoires.
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A.3.4 Block mosaic string
Block-Mosaic-String ::= GRAPHICSTRING
- Block Mosaic characters (MGO1 to MG63) taken from Repertoire 7.

--  The coding of characters for the Block Mosaic sub-Repertoire is identical between the three terminal data
syntaxes defined in CCITT Recommendation T.101. The set is registered with ISO Number 129 under
ISO 2375.

A.3.5 Smooth mosaic string

Smooth-Mosaic-String ::= CHOICE {[1] Sub-Cell-Aligned-Smooth-Mosaics,
[2] General-Smooth-Mosaics }

A3.5.1  Sub-call aligned smooth mosaics
Sub-Cell-Aligned-Smooth-Mosaics ::= GRAPHICSTRING
--  Smooth Mosaic characters (SGO01 to SG56) taken from Repertoire 8.

--  The coding of characters for the Sub Cell Aligned Smooth Mosaic sub-Repertoire is identical between the two
terminal data syntaxes defined in Recommendation T.101 which makes available these characters. These are
registered as Numbers 71 and 72 under ISO 2375.

A3.5.2  General smooth mosaics .
General-Smooth-Mosaics ::= GRAPHICSTRING
-~ Smooth Mosaic characters (MS01 to MS28) taken from Repertoire 8.

-- The coding of characters for the General Smooth Mosaic sub-Repertoire is taken from the terminal data
syntax in CCITT Recommendation T.101 which makes available these characters. This code table is registered
under ISO 2375 as Registration Number 137.

A3.6 Special mosaic string

Special-Mosaic-String ::= CHOICE {[1] Drawing-Characters,
[2] Other-Special-Mosaics }

A3.6.1  Drawing characters
Drawing-Characters ::= GRAPHICSTRING

--  Drawing characters (DG01 to DG50) taken from Repertoire 10.
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A3.6.2  Other special mosaics

Other-Special-Mosaics ::= INTEGER { open-left-half-oval (N,
open-right-half-oval (2),
filled-left-half-oval 3),
filled-right-half-oval 4@,
reverse-left-half-oval %),
reverse-right-half-oval ©)}

--  Open-Left-Half-Oval is a Special Mosaic characters (MS13) from Repertoire 11.
-~ Open-Right-Half-Oval is a Special Mosaic characters (MS14) from Repertoire 11.
--  Filled-Left-Half-Oval is a Special Mosaic characters (MS30) from Repertoire 11.
--  Filled-Right-Half-Oval is a Special Mosaic characters (MS29) from Repertoire 11.
-~ Reverse-Left-Half-Oval is a Special Mosaic characters (MS15) from Repertoire 11.

--  Reverse-Right-Half-Oval is a Special Mosaic characters (MS31) from Repertoire 11.

The function and parameter categories 7 and 8 contain basic control characters which are used to control
the state of presentation of alphanumeric text and mosaic characters (including DRCS). These control characters
can be broken down into two categories, format effector control characters and special format control characters.
The format effector control characters have basically the same meaning in each of the three terminal data
syntaxes. The only difference is how the functions invoked by these control characters interact with the terminal
model and display environment of the various terminal data syntaxes; for example, they may apply to only one
plane of display in a multi-plane terminal model or to all planes of display. The coding of the format effector
characters is also compatible between the terminal data syntaxes.

The special format control characters in category 8, in general have a special meaning which is not shared
by all of the data syntaxes. These functions must be specially converted during interworking, even between data
syntaxes which appear to assign the same meaning to a particular control function. This is because the terminal
model and display environment of the various terminal data syntaxes are quite different. The Bell character is
included in this category because it requires special handling due to the timing of presentation. If a sorting of
presentation commands is required in the interworking conversion process to accommodate differences in a
terminal model, such as the handling of data intended for a multi-plane terminal on a single plane terminal, then
the time of presentation of the Bell character must be altered.

A.3.7 Format effector CO-char

Format-Effector-C0-Char ::= GRAPHICSTRING

--  Format Effector CO characters (APB, APF, APD, APU, CS, APR, APH) taken from CCITT Recommenda-
tion T.101 DS I, II, III; (CO code table positions 0/8 to 0/13 and 1/14 respectively)

-- APB —  Active Position Back — analogous to ISO 646 (FE, BS)
-- APF —  Active Position Forward — (FE; HT)

-- APD —  Active Position Down — (FE; LF)

-- APU —  Active Position Up — (FE; VT)

- CS ~  Clear Screen — (FE4 FF)

-- APR — Active Position Return — (FEs CR)

-- APH —  Active Position Home
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A.3.8 Special format-CO-char

Special-Format-C0-Char ::= CHOICE {[1] Bell-Character,
[2] Position-Set,
[3] Cancel-Macro,
[4] Non-Selective-Reset,
[5] Cancel-Row }

A.3.8.1  Bell character
Bell-Character ::= GRAPHICSTRING
- Special CO character (BEL) from Recommendation T.101 DS I, III (CO set positions 0/7).

--  Note — This function provides an audio signal to the user of the terminal device. This function is not
available in all of the terminal data syntaxes, and cannot be simulated in a reasonable manner.

A3.8.2  Position set
Position-set ;2= SEQUENCE { INTEGER, INTEGER }

-- This function provides the equivalent capability of both the Active Position Set command (APS) from
Recommendation T.101 DS I, III and the positioning portion of the Active Position Address command
(APA) from DS II.

-- The parameters to establish the new screen active position as a count of “current size” character cells from
the “home” upper left position.

A.3.8.3 Cancel macro
Cancel-Macro ::= GRAPHICSTRING

-~ Special CO character [CAN (Macro)] from Recommendation T.101 DS I, ITI (CO0 set. positions 1/8).

A.3.8.4  Non-selective reset

Non-Selective-Reset ::

SEQUENCE {[1] NSR-Code,
[2] Position-Set OPTIONAL }

NSR-Code GRAPHICSTRING

- Special CO character (NSR) from Recommendation T.101 DS I, IIT (CO set positions 0/15). The positioning
parameter sequence is optional. '

A.3.8.5 Cancel row
Cancel-Row " ::= GRAPHICSTRING

.- Special CO characters [CAN (Row)] from Recommendation T.101 DS II (CO set positions 1/8).
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A.3.9 General control characters

The function and parameter category 9 contains general control functions which are used to control the
general state of presentation. The meaning of these control characters is very dependent upon the terminal model
and display environment of the terminal data syntax in which they are used. Transcoding and conversion is
required for each of the functions invoked by these control characters. These control characters have been
organized into a number of sub categories which correspond to the area of functionality being addressed.

General-Control-Characters ::= CHOICE {[1] Other-Format-Effectors,
[2] Lining-Control,
[3] Character-Size-Control,
[4] Flash-Control,
[5] Conceal-Control,
[6] Invert-Control,
[7] Window/Box-Control,
[8] Marking-Control,
[9] Protection-Control,
[10] Display-Control,
[11] Device-Control,
[12] Cursor-Control,
[13] Reset-Control }

This subsection addresses the additional format effector characters which must be specially handled in
conversion between the various data syntaxes.

A repeat function is available in all of the data syntaxes; however, the side effects of the function differ
between the data syntaxes, Terminal data syntax DS I provides a function which allows the immediately preceding
G-set character, or pair of characters in the case of a composite coded graphic character and non spacing accent
character, to be repeated. Both terminal data syntaxes DS II and DS III restrict the character to a graphic
character (i.e. an alphanumeric text character or mosaic character from the repertoire, or a DRCS character).
These limitations must be considered in establishing the conversion process. Here the repeat function will be
considered to repeat any preceding G-set character and testing must be performed in the interpretation of the IDS
to eliminate any erroneous cases.

The functions hold mosaic and release mosaic occur in only one data syntax and require special
interpretation since analogous functions do not exist directly in any of the terminal data syntaxes.

A.3.9.1  Other format effectors

Other-Format-Effectors ::= CHOICE {[1] Repeat-N,
[2] Repeat-EOL,
[3] Hold-Mosaic,
[4] Release-Mosaic }

A39.1.1  Repeat-N
Repeat-N ::= SEQUENCE { SID, RPT-Par }

--  Special cﬁaracter indicating the REPEAT Function from Recommendation T.101 DS I [C1 set position 5/8,
(9/8)], DS II [CO set position 1/2), DS I [C1 set position 4/6, (8/6)].

RPT-Par ::= INTEGER
-~ Count of repetitions.
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A3.9.1.2  Hold mosaic
Repeat-EOL = SID

-~ Special character indicating the REPEAT TO End Of Line Function from Recommendation T.101 DS I [C1
set position 5/8, (9/8)] with parameter 0), DS III [C1 set position 4/7, (8/7)].

A3.9.1.3  Hold mosaic
Hold-Mosaic ::= SID

--  Special character indicating the Hold-Mosaic function (HMS) from Recommendation T.101 DS IT [C1 set
(serial) position 5/14, (9/14)].

A.3.9.1.4  Release mosaic
Release-Mosaic ::= SID

--  Special character indicating the Release-Mosaic (RMS) function from Recommendation T.101 DS II [C1 set
(serial) position 5/15, (9/15)].

A39.2  Lining control

The lining function permits an underline to be displayed as part of the graphics character shape for
alphanumeric characters from Repertoire 1. This underline is considered as a part of the character cell image
before any rotation operation is applied. In the special case of the display of mosaic characters, the lining
function establishes a “separated mosaic” font. The capability to handle separated mosaics is available in all of
the three terminal data syntaxes; however, the level of capability differs. In terminal data syntax DS II, only one
size of separation for separated mosaics is directly available. In terminal data syntaxes DS I and DS III the
amount of separation is defined by the line width (drawing point size) parameter (logical pel) in the geometric
drawing commands. Basic separated mosaics may be converted directly between each of the data syntaxes. Since
the variation in separation cannot be achieved directly in one of the terminal data syntax it must be simulated by
the use of DRCS. Of course simulation of separated mosaics in this manner would consume limited DRCS
resources and therefore must consider the boundary condition specification.

Lining-Control ::= INTEGER { start-lining 1),
stop-lining 2}

-- Start-Lining is a function from Recommendation T.101 DS I and II [C1 set position 5/10, (9/10)] and
(UNDERLINE START) from DS III [C1 set position 5/9, (9/9)].

--  Stop-Lining is a function from Recommendation T.101 DS I and II [C1 set position 5/9, (9/9)] and
(UNDERLINE STOP) from DS III [C1 set position 5/10, (9/10)].

A.3.9.3 Character size control

The various terminal data syntaxes provide the capability to establish a wide range of character sizes for
basic alphanumeric text, mosaics and DRCS characters. In addition, terminal data syntax DS II provides the
capability to separately define completely variable character sizes for text defined as part of the geometric part of
DS II. Since this “geometric text” data is used only for the annotation of geometric pictures in the optional
geometric part of DS II, it is not necessary to consider it as part of the translation of basic alphanumeric text.
DS 111, on the other hand, provides only one form of text. Therefore it is necessary to handle operations such as
dynamic text sizes and rotations as part of the conversion between data syntaxes.
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Since the capability to scale text, mosaics and DRCS to arbitrary sizes is not available in all data syntaxes,
there will be some degradation of the displayed image when converted from one data syntax to another. It is
undesirable to lose any textual information in the conversion process, since this textual information might be of
principal importance to the understanding of the videotex page. Also it is not desirable to arbitrarily wrap or
scroll textual information since this would corrupt mosaic information. In certain situations the conversion process
must automatically choose a smaller size of character cell in order to avoid the loss of information. The
commands for character size control indicate the size of the character cell intended in the terminal data syntax
used to represent the source data. The resultant character cell in the converted form may be smaller depending
upon the capabilities of the target terminal data syntax and the boundary condition in effect.

Two separate functions exist to define characters of double height. This is due to a difference in the
definition of the relationship of the double height character cell to the location of the baseline in part of one of
the source data syntaxes. Since data syntax DS II provides a capability to define double height characters which
both extend up a double height above the baseline, and which extend down below the baseline, two functions are
provided here. Since the other two terminal data syntaxes provide only a single double height capability, a
conversion involving a repositioning of the baseline is required.

Character-Size-Control ::= CHOICE {[1] Normal-Size,
[2] Double-Size-Up,
[3] Double-Width,
[4] Double-Height-Up,
[5] Double-Height-Down,
[6] Small-Size,
[7]1 Medium-Size,
[8] Double-Size-Down }

A.3.9.3.1 Normal size
Normal-Size = SID

-- A function from Recommendation T.101 DS I [C1 set position 4/10, (8/10)], from DS II [C1 set position
4/12, (8/12)] and (NORMAL TEXT) from DS III [C1 set position 4/12, (8/12)].

-~ Note — The “Normal-Size” of text is defined by the boundary conditions of each of the terminal data
syntaxes and is not the same in any of the terminal data syntaxes. Although the width of the “normal”
character cell size is 1/40 of the screen width in DS II and DS III, the screen width is not exactly the same.
The “normal” character cell size in DS I is by default 1/31 of the width; however, it may be redefined by the
DS I P-TEXT command. Similarly the vertical height of a character cell differs between the various terminal
data syntaxes. This command indicates that the source terminal data syntax intended to use “normal” size
implicit in that terminal data syntax. This will require conversion to the normal size implicit in that resultant
terminal data syntax. The value of “normal size” should be communicated explicitly in the state vector
associated with this command.

A3.9.3.2  Double size up
Double-Size-Up 1= SID

-- A function from Recommendation T.101 DS II [C1 set position 4/15, (8/15)], (DOUBLE SIZE) from DS III
[C1 set position 4/15, (8/15)], and (DBS 4/5) from DS I [C1 set position 4/11, (8/11) followed by parameter
4/5).

--  Note — The character cell width and height are twice that defined by the control command “Normal-Size”.

Fascicle VIL.5 — Rec. T.101 165



A.3.9.3.3  Double width
Double-Width = SID

-- A function from Recommendation T.101 DS II [C1 set position 4/14, (8/14)], and (DBW 4/4) from DS I [C1
set position 4/11, (8/11) followed by parameter 4/4].

-~ Note — The character cell width is twice that defined by the control command “Normal-Size”.

A39.3.4  Double height up
Double-Height-Up ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 4/13, (8/13)], (DOUBLE HEIGHT) from
DS I [C1 set position 4/13, (8/13)], and (DBH 4/1) from DS I [C1 set position 4/11, (8/11) followed by
parameter 4/1].

--  Note — The character cell height is twice that defined by the control command “Normal-Size” and extends
up two character cell heights above the baseline.

A3.9.3.5  Double height down
Double-Height-Down ::= SID
-- A function from Recommendation T.101 DS II [C1 set position 4/13, (8/13)].

-~ Note — The character cell height is twice that defined by the control command “Normal-Size” and the
double height character extends one cell height above the baseline and one cell height below the baseline.

A.39.3.6 Small size
Small-Size 1= SID

-- A function from Recommendation T.101 DS I [C1 set position 4/8, (8/8)] and (SMALL TEXT) from DS III
[C1 set position 4/10, (8/10)].

-- Note — The character cell width and height are half that defined by the control command “Normal-Size”.

A.39.3.7 Medium size
Medium-Size ::= SID

-- A function from Recommendation T.101 DS I [C1 set position 4/9, (8/9)] and (MEDIUM TEXT) from
DS I11 [C1 set position 4/11, (8/11)].

-- Note — The character cell size is defined to be an intermediate size. This intermediate size is defined by the
boundary conditions of each of the source data syntaxes which use this control function. In data originating
from data syntax DS III, medium size is defined to be 1/32 the normalized width of the display area and
3/64 the height of the normalized unit area. In data from data syntax DS I, medium text becomes half the
character cell height and the full width defined by the control command “Normal-Size”.
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A.39.3.8  Double size down
Double-Size-Down ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 4/15, (8/15)].

A.3.9.4  Flash control

The operation of the flash capability is dependent on the terminal model of the particular source data
syntax. In a “multi-plane” terminal configuration, character cells may have an implicit foreground and back-
ground which alternate during blinking. In a “single-plane” terminal configuration, the flash capability is achieved
by use of colour mapping operations. It is possible to convert between these two variants on flashing. In addition
to a basic flash capability driven by control characters, each of the terminal data syntaxes also provides the
capability to establish complex dynamic important to reference the boundary condition imposed by the number of
colours in the colour map and the terminal model plane structure.

Flash-Control ::

SEQUENCE { Flash-Rate, Flash-Mode }

Flash-Rate

Il

CHOICE {[1] Flash,
[2] Steady,
[3] Phasel-Flash,
[4] Phase2-Flash,
[5] Phase3-Flash,
[6] Increment-Flash,
[7] Decrement-Flash,
[8] Blink-Stop }

Flash-Mode ::= CHOICE {[1] Normal,
[2] Inverted-Flash,
[3] Reduced-Intensity-Flash }

A39.4.1  Flash
Flash ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 4/8, (8/8)], (FLC 4/0) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/0] and (BLINK START) from DS III [C1 set position 4/14,
(8/14)].

-- Note — Establish a 50% cycle flash either from the foreground to the background or between two colour
map addresses chosen implicitly to produce the equivalent effect of foreground/background flashing.
Although the Flash function is similar in the three source data syntaxes, the rate of flashing is not necessarily
the same.

A3942  Steady
Steady i:= SID

-- A function from Recommendation T.101 DS II [C1 set position 4/9, (8/9)], (FLC 4/15) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/15].

-~ Note — Cancel the application of any flashing attribute.

Fascicle VII.5 — Rec. T.101 167



A.3.9.43  Invested flash
Inverted-Flash .= SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 3/0 4/1), (FLC 4/7) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/7].

--  Note — Establish an inverted phase 50% cycle flash from the foreground to the background.

A3.9.44  Reduced intensity flash
Reduced-Intensity-Flash ::= SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 3/1 4/1), (FLC 4/7) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/7].

--  Note — Establish a reduced intensity flash between colour map addresses.

A3945  Phase 1-flash
Phase 1-Flash ::= SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 3/2 4/1), (FLC 4/4) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/4].

-~ Note — Establish a 33% cycle flash from the foreground to the background beginning on phase 1.

A.3.9.4.6  Phase 2-flash
Phase 2-Flash = SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 3/3 4/1), (FLC 4/2) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/2].

--  Note — Establish a 33% cycle flash from the foreground to the background beginning on phase 2.

A.3.9.47  Phase 3-flash
Phase 3-Flash = SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 3/4 4/1), (FLC 4/1) from DS I [C1 set
position 5/1, (9/1)] followed by parameter 4/1}.

.- Note — Establish a 33% cycle flash from the foreground to the background beginning on phase 3.
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A39.48 Increment flash

Increment-Flash ::= SID
-- A function from Recommendation T.101 DS II (C1 set position CSI 3/5 4/1).

-~ Note — Establish a 33% cycle flash from the foreground to the background incrementing the phase reference.

A.3.9.49  Decrement flash

Decrement-Flash i:= SID
-- A function from Recommendation T.101 DS II (C1 set position CSI 3/6 4/1).

--  Note — Establish a 33% cycle flash from the foreground to the background incrementing the phase reference.

A3.9.4.10  Blink stop

Blink-Stop = SID
-- A function from Recommendation T.101 DS III [C1 set position 5/14, (9/14)].

--  Note — Stop all blink processes.

A.3.9.5 Conceal control

The conceal display function is intended for operation on a terminal model which supports multiple
independent planes. Data stored in character cells may be marked as concealed, in which case the background of
the character cell will display in the same colour as the background of the cell. A local reveal command would
cause the foreground to be displayed in the originally defined colours. A conversion is necessary to handle this
function on a single plane terminal. The capability may be simulated either by the use of a key activated macro
which contains a definition of the foreground of the concealed character cells or it may be simulated by the colour
map. The definition of the key activated macro sequence must be established during a sorting process in the
conversion procedure and is limited by the availability of macro memory. Use of the colour map for the
simulation of this function consumes colour map resources very quickly. Therefore the handling of the conceal
function should be the lowest priority in using colour map resources. The conceal and stop conceal control
functions are included here so that they may be handled in the most effective manner by the conversion process.

Conceal-Control ::= CHOICE {[1] Conceal-Display,
[2] Stop-Conceal-Display }
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A3.95.1  Conceal display

Conceal-Display ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 5/8, (9/8)] and DS I [C1 set position 5/2,
(9/2)] followed by parameter 4/0].

--  Note — Establish a Conceal state attribute.

A3.9.5.2  Stop conceal display

Stop-Conceal-Display ::= SID

-- A function from Recommendation T.101 DS II (C1 set position CSI 4/2) and DS I [C1 set position 5/2,
(9/2) followed by parameter 4/15].

--  Note — Stop applying Conceal state attribute.

A.3.9.6  Invert control

Invert-Control ::= CHOICE {{1] Invert-Polarity,
[2] Normal-Polarity }

-~ Note — Invert the application of the foreground and background colour attributes in a multi-plane terminal
model environment and invert the overlaying (foreground) and underlaying (background) colours in a single
plane terminal environment. These commands have essentially the same effect when generating a presentation
in each of the identified terminal model environments; however, there is a great difference in the effect when
this command is used to change the attributes of an already displayed graphic character. This must be
handled in the conversion by the process which converts the effects of different planes of the terminal model.

A3.9.6.1  Invert polarity

Invert-Polarity  ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 5/12, (9/12)] and (REVERSE VIDEO)
DS III [C1 set position 4/8, (8/8)].

--  Note — Establishes Invert Polarity attribute.
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A.3.9.6.2  Normal polarity

Normal-Polarity ::= SID

-- A function from Recommendation T.101 DS II [C1 set position 5/13, (9/13)] and (NORMAL VIDEO)
DS III [C1 set position 4/9, (8/9)].

-~ Note — Establishes Normal Polarity attribute.

A39.7 Window/box control

The window/box capability establishes a special background colour for a character cell which is
transparent to a video image which may underlay the display. This capability is provided directly by two control
commands in one of the source terminal data syntaxes. The same capability is provided in a more complex
manner in all of the data syntaxes by the establishment of a special transparent colour which may be used
together with other presentation commands.

Window/Box-Control ::= INTEGER { start-box ),
end-box 2}

--  Start-Box is a function from Recommendation T.101 DS II [C1 set position 4/10, (8/10)].
--  Note — Establish the Boxing attribute.
--  End-Box is a function from Recommendation T.101 DS II [C1 set position 4/11, (8/11)].

--  Note — Stop applying the Boxing attribute.

A.3.9.8  Marking control

The marking control capability marks character cell locations for further action. This function depends
upon the availability of a character cell-oriented memory in the terminal model. It cannot be converted to other
data syntaxes.

Marking-Control ::= INTEGER { marked-mode-start 1),
marked-mode-stop )}

--  Marked-Mode-Start is a function from Recommendation T.101 DS II (C1 set position CSI 3/0 5/3, CSI 3/1
5/3 or CSI 3/2 5/3).

-~ Note — Apply the Marking attribute.

--  Marked-Mode-Stop is a function from Recommendation T.101 DS II (C1 set position CSI 3/0 5/4, CSI 3/1
5/4 or CSI 3/2 5/4).

-~ Note — Stop applying Marking attribute.
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A3.99  Protection control

The manner in which selective input control is handled in the three source terminal data syntaxes differs
greatly.. Not only are the procedures different but the input processes are bounded by different boundary
conditions. For example, in one case input is associated with the character cell memory of the multi-plane
terminal model, whereas in another case, such input data is bounded by a storage limit on the number and
cumulative size of such input fields. Since such input processes are fundamentally different, the commands which
control them are included here separately. This will permit the conversion process to simulate one set of functions
in a different terminal environment.

Protection-Control ::= INTEGER { unprotect-field 1),
protect-field ),
protect-mode-start 3),
protect-mode-cancel 4),
protect-mode-idle 3),
unprotect-block (6),
protect-block N}

--  Unprotect-Field is a function from Recommendation T.101 DS III [C1 set position 5/15, (9/15)].

--  Note — Unprotect a given area of the display screen, defined by the FIELD geometric command, to allow
the input of characters into the unprotected field buffer when the cursor is in the unprotected area.

- Protect-Field is a function from Recommendation T.101 DS III [C1 set position 5/0, (9/0)].

-~ Note — Protect a given area of the display screen to prevent the input of characters into the unprotected
field buffer when the cursor is in the unprotected area. The entire screen area is protected by default.

-~ Protect-Mode-Start is a function from Recommendation T.101 DS II (C1 set position CSI 3/0 5/0, CSI 3/1
5/0 or CSI 3/2 5/0).

-~ Note — Apply the protected attribute to character cell positions preventing overwriting.

-~ Protect-Mode-Cancel is a function from Recommendation T.101 DS II (C1 set position CSI 3/0 5/1, CSI 3/1
5/1 or CSI 3/2 5/1).

--  Note — Cancel the protected attribute to character cell positions allowing overwriting.

--  Protect-Mode-Idle is a function from Recommendation T.101 DS II (C1 set position CSI 3/2 5/2).
--  Note — Stop the application of the protect mode attribute.

-- Unprotect-Block is a function from Recommendation T.101 DS I [C1 set position 5/14, (9/14)].

--  Note — Remove protection of character cell positions against alteration.

--  Protect-Block is a function from Recommendation T.101 DS I [C1 set position 5/15, (9/15)].

-~ Note — Protect character cell positions against alteration.

A.3.9.10  Display control

The display control subcategory of commands contains functions which affect the manner in which the
display device presents information. This includes configuration of the display memory available in a particular
terminal model, includes whether the contents of that display memory is to be scrolled, and includes the
overwriting of information in the display memory.

Display-Control ::= CHOICE {[1] Plane-Configuration-Control,

[2] Scroll-Control,
[3] Overwrite-Mode }
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The terminal models used in each of the three terminal data syntaxes differ significantly from one another.
In two of the cases the terminal model structures are fixed. In the case of data syntax DS I the terminal model
structure can be altered dynamically. The amount of display memory assigned to each display plane and the
presentation (overlay) order of the planes may be altered. These functions are highly dependent upon the display
hardware used to realize the particular display model which underlies data syntax DS I and the dynamic effects
which may be generated using these functions cannot be converted to either of the other data syntaxes. However
these comamnds must be interpreted by the conversion process in order to establish the criteria for sorting other
display information to achieve the mapping from the data syntax DS I multi plane terminal model to the different
data syntax DS II multi-plane terminal model or to the data syntax DS III single plane terminal model.

A.3.9.10.1  Plane configuration control

Plane-Configuration-Control ::= CHOICE {[1] Frame-Area,
[2] Set-Frame,
[3] Assign-Frame,
[4] Header-Area,
[5] Body-Area }

A.3.9.10.1.1 Frame area

Frame-Area ;2= SEQUENCE { Area-Origin, Area-Dimensions }

-- The Frame Area Function is from Recommendation T.101 DS I [Display Control command set position 2/5,
(10/5)].

--  Note — The Display Control Command G Set has final character 3/8 within DS I.
Area-Origin ::= SEQUENCE { REAL, REAL }

--  Specification of the origin of the Frame Area.

Area-Dimensions ::= SEQUENCE { REAL, REAL}

-~ Specification of the dimensions of the Frame Area.

.- Coordinates are specified as normalized fractions of the unit screen area represented in a signed integer field
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