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Thi s docunent describes the reconmendati on of ODETTE Group 4 (1) for the use
of OFTP (2) over X.25 over | SDN.

Thi s docunent offers an introductory overview of a technical subject. It is
structured to contain the CDETTE reconmendati on, together with introductory
information for the person not famliar with ISDN ans also notes on the
i ssues associated with the inplenentation of the recommendati on.

The first section provides the detailed ODETTE recommendation which is
followed by a general discussion. If you are not familiar with the
term nol ogy, please read the subsequent sections first.

How far an existing X 25 Line adapter nay be replaced by an | SDN | i ne adapter
in an installation depends on the opportunities in view of connections (X 25
or 1SDN) of the involved partners for file transfer.

Conmpani es, whi ch keep many connections to external partners (for exanple car
manuf acturing conpanies), may use the OFTP file transfer in view of
conpatibility, which nmust always be considered, anyway only in parallel to
the X 25 network.

It is not the aimof this recommendation, to renove the OFTP file transfer
generally fromthe X 25 network to the | SDN network. This will not al ways be
possi bl e for international connections because of technical reasons, and this
does not always nmke sense for connections with a low size of data to be
transmtted.

Certainly the use of |1SDN, when exchangi ng a hi gh volune of data (for exanple
CAD/ CAM files), is very much cheaper than the use of an X 25 network. For
such cases this recomendation shall provide a cost effective possibility for
file transfer.

(1) ODETTE Goup 4 is responsible for the specification of Telecomunications
standards and recommendati ons for use within the Autonotive Industry.

(2) OFTP (CDETTE File Transfer Protocol) is the comrmuni cati ons standard specified by
CDETTE Group 4 designed for the transfer of both EDI and non-EDI dat a.
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X. 25:

| SDN:

Level 2 | SO 7776
Pr ot ocol

Level 3 | SO 8208
Pr ot ocol

Packet Size 128

Level 2 7

W ndow Si ze

Level 3 7

W ndow Si ze

First LCN 1

Nunmber of LCNs 1

Facilities

Wndow Size and Packet Size
negotiation shall be supported by
everybody. Call User Data shoul d not
be required.

Cal l'i ng NUA Optionally provided by the call
initiator.
Cal | ed NUA Shoul d be set to a value where the

last ‘n’ digits can be specified by
the called party.

Apart from requesting a 64K unrestricted digital
call, no | SDN features shall be required.

Ti neout control :

To avoi d connections (B-Channels) within the circuit
switched | SDN network remai ning active but unused for
a long tinme, the adapter should include a tinmeout
control.

An |1 SDN connection (B-channel) should be released if
no X 25 packets have been transmitted on this
connection for a |onger tine. For flexibility a
vari abl e user definable tiner should be incorporated
into the adapter.

In the event of a timeout situation the adapter has
to release the I SDN connection and notify the | ocal
OFTP by the transnission of a clear packet.

The pages that follow are informational
and do not form part of this recommendation
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| ntroduction to | SDN

Ter m nol oqy:

| SDN:
X. 25:

PSDN:

PSPDN:

BRI :

PRI :

Channel s:

The use of digital encoding techniques over such high
quality, error free, backbone networks has allowed the
PTT's to offer high bandwiths to the end user. The service
is named | SDN (I ntegrated Service Digital Network).

The increasing need to transfer |arger volunmes os EDI
data, in particular CADCAM draw ngs, has focused
attention upon high speed, |ow cost, conmunication. The
traditional X 25 over a Packet Switched Data Network
(PSDN) has been a good general purpose conmmuni cations sub-
system Unfortunately its cost and transfer speed make
PSDN expensi ve for the new requirement.

X. 25 over the new I SDN (Integrated Digital Data Services)
provi des both, the transfer speed and cost benefits to
satisfy the new requirenents.

For use to make sense of ISDN and X. 25 it is inportant
that we use definitions precisely and avoid the abuses of
past .

Integrated Services Digital Network

X.25 is a communications protocol. It defines the
structure of data packets that conprise the protoco
and the manner in which they are used.

A PSDN (Packet Switching Data Network) is a network over
which the X. 25 protocol is operated.

A PSPDN (Packet Switching Public Data Network) are PSDNs
operated by the PTTs. PSPDNs are given Trade Nanmes, such
as PSS in the UK, Datex-P in Germany and Transpac in
France.

Basic Rate Interface, also known as Prinmary Rate Access,
defines an ISDN facility with 2 x 64K B- Channel s.

Primary Rate Interface, also known as Primary Rate Access,
defines an ISDN facility with 30 x 64K B- Channel s.

ISDN is typically brought into a consuner 's prem ses using
a twisted pair of wire. Over this wire data can be
transnmitted in frequency bands. These frequency bands are
al | ocat ed as channel s.
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B Channel s:

D Channel :

The B Channels are the data channels and operate at 64Kb.
The two end users of a connection will comruni cate over a
B Channel .

Signaling an ISDN is performed over the D Channel. The
signaling is used to setup and rel ease connections of the
B channels. In sonme countries the D channel can al so be
used for limted X 25 access to the PTTs PSDN.

The D channel operates at the | ower speed of 16Kb as it is
normally used only at the beginning and end of a
connecti on.

Bandwith Allocation

\/

B2 - 64 Kbit

2 Wire
Twisted Pair

Bl - 64 Kbit

D Channel - 16 Kbi

The standard for the operation of the D channel is called
ETSI and is used in nost European countries. However somne
countries that started the introduction very early used
proprietary standards e. g.

1TR6 Used i n Gernany
BTNR Used in UK

Al t hough there are D channel variations, this wll not
affect conmmunications over the B channels as the
comuni cati on over the D channel is between the subscriber
and the | SDN servi ce provider.

However, the consuner ‘s equi pnent nmust be able to handle
the channel D signaling operated by the |SDN service
provider and so there may be a problem of equipnent
availability and certification.

Al'l the PTTs have comitted to mgrate to ETSI (3 and many
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Servi ces:
Basi c:
Primary:

Pr ot ocol s:

X. 25:

Passi ve Bus:

are currently supporting both, their national variant and
ETSI. It is advisable that in this situation the
subscri ber select the ETSI variant to avoid unnecessary
equi pnent obsol escence.

The hi gh speed service is provided in two fornms, Basic and
Primry.

2+D, the D 2B channel operates at 16 Kb. The Basic
Rate access is normally provided to the subscriber
over sinple tw sted pair cable.

30B+D, the D channel operates at 64 Kb. Primary Rate
access is nornmally provided to the subscriber over
shi el ded coaxial <cable. Note, that the bandwith for
Primary is 2.048 Mit/s.

The B channel is a binary channel and is transparent to
the flow of data. Therefore all of the currently
avail abl e protocols can operate over a B channel. The
nost conmmon protocol s are:

The X. 25 protocol is a primary protocol for open conputer
to computer conmunication

It is possible to have an | SDN service enter a building
and then have an 8 core cable layed within the building
with multiple I SDN junction points, in the same way as one
woul d have nultiple tel ephone points (extensions) for a
particul ar external tel ephone |ine.

(3) Al so known as EURO | SDN and as Q 931
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Connecti on Set up:

The schemati c bel ow descri bes the cal
X. 25 cal

The adapt er
request
addr ess,
propagating the X 25 Cal

cal |

is made over | SDN.

and naking an ISDN call to a derived
establishing a new X 25 level -2 and |evel -3;
Request Packet.

OFTP- Adapter ISON Adapter OFTP-
System System

Call Request|

Setup

Setup Ack

Setup

Connect

Connect Ack

Connect

------ - mm o= ow o= =P Call Request]

Call Accept| .

Cail Accept

’ <<<<<<<<<< X.25 Data Packets >>>>>>>>>>

| 1 | N

X.25 Packets ISDN B-Channet

S .

'|SDN D-Channel_ l|SDN D-Channel
i 1 7 nl

X.25 Packets
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Connection Term nation:
The term nation phase of the X 25 call is nade with a

Clear Request and finalised with a dear Confirnmation. The
reci pient of the O ear Confirmshould then closedown the
| SDN connecti on.

The cl eardown of the | SDN connection should only be nade
if there are no other SVC’'s active on the | SDN connecti on;
note that the usage of nultiple simultaneous SVC's is only
by virtue of bi-lateral agreenent.

OFTP- Adapter ISON |Adapter OFTP-
System System
| !
!
<<<<<<<<<< X.25 Data Packets >>>>>>>>>>
Clear
Clear Clear
{ Clear
e
| Clear Cont.
——a]
Clear Conflrm Clear Confirm
i = = a = - - - .- - -
Clear Cont,
Disconnect
Disconnect
|
|
X.25 Packets 1 ISDN 8-Channel | X.25 Packets
----- | | FEIey
IISDN D-Channel | lISDN D-Channel |
{ LI 1

Odette =




THE OFTP X 25 CHAP: 4

OVER | SDN EQUI PMENT TYPES PAGE: 1/2

RECOMVENDATI ON DATE: 95-04-27

Equi pnent Types

There are a nunmber of ways in which | SDN X. 25 access can
be made.

I nt egr at ed: This is normally a PC based | SDN adapter inside a PC. It
is normal in such an environment that the OFTP application
has the ability to mani pulate the | SDN and X. 25 aspects of
the session independently and therefore have conplete
contr ol

Equally inportant, is that the speed of conmunication
between the adapter and the application are at PC BUS
speeds. It is therefore nore likely that the effective
transm ssion speed will be nearer the 64K limt.

The ot her benefit of such a direct linkage, is that both
64K B channels nmay be used in parallel and both able to
operate at 64Kb

El ementary Term nal

Adapt er In this scenario, the conmputer has an integral X 25
adapter , communicating X. 21 with a Term nal Adapter that
fronts the | SDN network. This allows a host with a X 25
capability to interface to ISDN, normally on a one to one

_ Adapter //_\ ~
HOSt %D

- -~

Physical Interface: X.21
Protocol: X.25

Optional X.25 \ .,
Connection S . S

The interface between the Terninal Adapter and the PC will
typically only support one 64K B channel. This is
obvi ously an inefficient usage of the | SDN servi ce.

WORKI NG GROUP 4
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X. 25 Switch:

Because the |inkage between the conputer and the Term nal
Adapter is only X 25, then sone nodification/configuration
may be needed inside the Termi nal Adapter when new users are
added.

This solution is normally found inside the |arger corporate
where an internal X 25 network is operated or where dual
X.25 and I SDN i s required.

X.25

Switch //_\
Host ~
1 —0c ISDN :::>
] .

X.25 Connection

Host
492 0o : PSDN
X.25 Connection
x‘25 \\/
Switch

Physical Interface: X.21
Protocol: X.25

The main benefit of a switch is to support both PSDN and
| SDN simultaneously. Also multiple X 21 lines may be
i npl ement ed between the X. 25 Switch and the conputer.

This solution normally requires nore effort to configure and
may require obligations to be placed upon how inconing
call ers specify routing.
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| pl enent ati on

| nt r oducti on:

X. 25/ 1 SDN
Addr essi nq:

PSPDN
Nunberi ng:

| SDN Nunberi ng:

The Nunbering

The adoption of |ISDN as an additional sub-system to
support OFTP conmmuni cati ons has associ at ed
i mpl enentation problenms which can be categorized as
bel ow:

X. 25/ 1 SDN Addr essi ng
Maki ng a cal

Recei ving a cal

Logi cal Channel assignment
Facilities Negotiation

| SDN cal |l attributes

Honol ogati on | ssues

Per f or mance

G ow h

VVVVVYVYVVYV

The original OFTP was orginally designed to work over

the X. 25 networks provided by the PTT's (PSPDNs). The
national X. 25 networks were interconnected to provide a
gl obal X 25 network and a commobn addressi hg schene was

adopted by all. Although there were a few differences in
addressing within a national network, the interface to
ot her countries was quite rigid and

nor mal i zed.

The addressing schene adopted in X. 25 is a 15 digit
nunber (Network User Address, NUA) where the first three
identify the country, the fourth digit identifies the
network within the country and the renai nder specify the
i ndi vi dual subscriber plus an option subaddress. In the
UK whre a full X 25 numbering schene is adopted, a NUA
is e.g. 234221200170; where 2342 is the DNIC (Data
Network Ildentification Code) and 21200170 is the
subscri ber nunber.

ISDN is an extension of the normal telephone system
consequently it adopts (or rather is) the same nunbering
schene as the tel ephone system (PSTN).

Conflict: The PSDN and PSTN nunbering schenes are two totally
di fferent nunbering schemes. There is no relationship
between them It is this conflict that is at the heart of
the matter.
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Making a Call:

Un- mapped Call s:

It is as a consequence that the PSDN and PSTN are based upon
different and unconnected nunbering schenes that the key
probl em ari ses.

For X. 25 to work over |SDN, three mai n net hods of addressing
are avail abl e:

Un- mapped: The X. 25 called NUA is used as the PSTN nunber.
Thus an X. 25 call to 0733394023 will result in
a PSTN call to 0733394023 and the call request
that consequently flows wll also be to
0733394023.

Mani pul at ed: The X. 25 called NUA is manipulated by the
subtraction and/or addition of digits to
derive a resultant PSTN numnber.

Thus 2394023 could be manipulated to derive a
PSTN nurber of 00944733394023; where the prefix
2 is deleted and repl aced by 00944733.

Mapped: The X. 25 called NUA is used as a | ook-up into
a table of PSTN nunbers. Thus an X. 25 call to
234221200170 could be nmapped to and result in
a PSTN call to 0733394023 and the call request
t hat consequently flows will remain as
234221200170.

Lh-napped calls are where the host specified X.25 NUA is
converted directly to the correspondi ng | SDN nunber.

Thus an X. 25 call issued by the host to X 25 NUA 0733394023
will result in an ISDN call to the PSTN nunber 0733394023.
After the call has been established, then HDLC/ X. 25 protocol
setup will be established after which an X 25 call request
will be transferred with the NUA 0733394023.

When a PSTN call is nade, the nunber of digits in the called
nunber vary dependi ng upon the | ocation of the called party.
Wen a nunber is called, it may be local, national or
i nternational

| ocal : 394023

nati onal : 0733 394023
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i nternational : 009 44 733 394023

Dependi ng upon where a call originates, the corresponding
X.25 NUA in the call request packet will vary dramatically.

Such variation of X 25 NUA, in particular the changing
prefix, can be difficult to be accommpdated by X 25 routing
logic in many products.

When an international PSTN call is beeing nmade, then it is
l'i kely that the PSTN nunber exceeds 15 digits, which is the
maxi mum | ength of an X 25 NUA. Therefore, using un-mapped
addressing may nmake sone international calls inpossible to
make.

Mani pul ated Cal |l s:

Mapped Call s:

The X. 25 called NUA is mani pul ated by the subtraction and/or
addition of digits to derive a resultant PSTN nunber.

Let as assume that by internal convention we have identified
the prefix ‘2" to indicate an international |SDN call. Thus
an X 25 call request of 244733394023 could be mani pulated to
derive a PSTN nunber of 00944733394023; where the prefix '2’
is deleted and replaced by ‘009" (the international prefix).

The X.25 call NUA would typically be left in it's
unmani pul ated state. As individual internal conventions
vary, the X. 25 call NUA will vary, in the case above it
woul d be 244733394023, but another installation night have
the convention where a prefix of ‘56' specifies the UK and
so the NUA will be 56733394023 where the ‘56 is deleted and
replaced with 00944 to derive the PSTN nunber.

The mapped nethod offers maxinum flexibility in that:
The PSTN nunber can exceed 15 digits.
The X. 25 NUA and PSTN nunber can be totally different.

The problem with mapped calls is adninistrative. |BM
mai nframes can’'t handle X. 25 over ISDN at all, let alone
support mapping. For the mainframe solution to work an
external X. 25/1SDN router box is required and it is the
responsibility of the external box to provide any mapping
necessary.

This neans that any changes or addition of OFTP partners
over ISDN will require access to the Conmputer room or
speci al configuration equipnent to change the tables inside
the external X 25/1SDN router box.
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Receiving Calls:

W have seen fromthe previous section that the called X 25
NUA from an I SDN incoming call may vary considerably. If
| SDN/ X. 25 is confined to a national boundary, then such
variation will not be so great as nost calls will have
mat chi ng call ed X. 25 NUA and PSTN nunbers.

X. 25 switches and X 25 adapters normally route/ accept/reject
calls based upon their X 25 called NUA. In particular,
routing i s nade upon the X 25 call ed NUA sub-address.

To derive this subaddress there are 2 methods:

1) the last ‘n’ digits are anal yzed.

2) the base X 25 NUA of the line is renoved fromthe called
NUA. E. g. if the called X 25 NUA is 23422120017010 and

the PSDN subscriber NUA is 234221200170 then the
subaddress derived fromsubtraction is 10.

| SDN Feat ur es:

Oovi ously, the second nethod will not work if the incom ng
NUA vari es.

| SDN, |like X. 25, has a core set of features which are then
enriched wth options. In the original OFTP  X. 25

specification it was decided that the Qbit and D bit
options were not commeon to all networks or applications,
they were therefore positively excluded from the
speci fication.

It is proposed that apart from the core |SDN features
necessary to establish a call, no other features be used.

Subaddr essi ng:

There are two fornms of | SDN subaddressing, overdialled and
speci fic.

The overdial nmethod allows an | SDN nunber to be artificially
extended. A typical case would be where a private exchange
has been installed in a | arger conpany. Assunme that the base
nunber is 394023 and the conputer is on internal extension
1234, then by specifying an |SDN nunber of 3940231234,
direct access nay be made to the internal extension.

The problemwith this nmethod is that it extends to called
nunmber and may, especially for international access, exceed
the | SDN nunbering linmits between countri es.

The ot her method of sub-addressing is where a discret sub-
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address is placed in a specific field in the |SDN call
set up.

The problemwith this nethod, is that it requires the caller
to place the sub-address in the ISDN call setup. Not all
| SDN i npl enentations will allow this insertion

I n concl usi on, subaddressi ng of any ki nd shoul d be avoi ded.

Logi cal Channel Assi gnnent:

An X. 25 dataline will have associated with it a nunber of
| ogi cal channel s.

The nunber of channels is a part of the greement between the
PTT and the subscriber. The nunber of channels subscribed to
is inportant; call failure and simlar problens will result
i f the nunber of |ogical channels defined at the two renote
ends are different.

If a DTE nakes a call out, then the hi ghest defined | ogical
channel nunber will be selected, if the renote DCE does not
have the sane number of |ogical channels defined, then an
invalid | ogical channel is being used fromthe perspective
of the receipient DCE and the call will be rejected.

Facilities Negotiation:

W ndow Si ze:

In the PSPDN environnent, it is possible to subscribe to

negoti ati on of wi ndow size and packet size. Although this
negotiation requested by the originator’'s DITE my be
propogated to the renpte DTE at the discretion of the
originator ‘s DCE, it is a local responsibility between the
DTE and DCE pair.

In the | SDN scenario where it is a DITE-DTE type connecti on,
the wi ndow si ze and packet size nay be left at the default
val ue and consequently the values nay be omitted fromthe
call request. If no values are specified then it is vital
that both DIE’'s have configured thenselves to the
recommended def aul ts.

The synptom of a window size mis-match is a hang situation
wi t hout any informational error codes.

The synmptonms of a packet size mis-match could work in some
scenari os but would otherw se issue error codes indicating
invalid packet sizes.

The CCITT X. 25 window size has a default value of ‘27,
al t hough subscribers may have other default w ndow sizes,
e.g. ‘7', by virtue of agreenment with the PTT.
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W ndow size negotiation can be explicitly requested by
specifying the requested w ndow size in the Facilities
fields in the Call Request packet.

Packet Size:
The

CATT X 25 packet size has a default value of ‘128"

octets, although subscribers may have other default val ues,

e.Jg.

| SDN Cal | Set up:

1024, agreed with the PTT.

Honol ogat i on:

The initial setup of an ISDN call is initiated with the
transmission of a Q931 SETUP comrand. Apart from
requesting that a call be established, the SETUP command
can optionally carry information about the calling
party, the called party, routing infornmation, the type
of cicuit required (e.g. voice or data) and information
about the protocols than are requested to be
est abl i shed.

Setup Paraneters:

Bearer capability I nf ormati on transfer and
access attributes
Call ed Party nunber Destination’'s network address
Call ed Party subaddress Destination’'s conpl ete
addr ess
Calling Party nunber Source’s network address
Low | ayer conpatibility Layer 1-3 indication

H gh-l ayer conpatibility Layer 4-7 indication

Honol ogati on procedures were adopted and vigorously
enforced by the PTT's with respect to the quality and
conf ormance of comuni cati ons equi pnent connected to the
services provided by the PTT's.

In particular, comrercial X 25 products had to be tested
and approved before they could be connected to the PTT's
PSPDN. The advantage of this to the subscriber was that
there was very little chance of the approved equi prent
not worKki ng.

Wth [SDN, sinmlar approval standards are stil
enforced. So the subscriber has the sane configence in
their | SDN equipnment. Wong |, the |SDN equipnent it
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G ow h:

self is approved, but the X 25 protocol than operates on
top of ISDN is now outside of the scope of approval
servi ces.

This means that quality of conformance to standards of
X.25 over |ISDN is subject to the variable quality
procedures within the various | SDN  equi pnent
manuf act urers.

Although it is likely that conmercial reputation wll
pl ace pressure upon the nmnufacturers wth a
programmatic bug to correct such errors, it still
requi res the subscribers that do not communicate well to
put time and effort into finding the party with the
error.

So far tests have shown a nunber of subtie errors, such
as timng problens, that have taken many days to find,
prove and fi x.

Primary Rate Access:

Basi ¢ Rate Access:

Per f or ance:

If a user decides to plan for growth fromthe begi nning,
then the Primary Rate Access (PRI) has apparent
financial benefits. Such apparent savings are usually
lost due to the increased cost of user hardware to
support such an interface. The BRI for data usage is
very conmon and cards/adapters are | ow in cost whereas
the PRI cards/adapters are few and far between and
consequently highly priced.

One way to growwith ISDNis to buy multiple BRI 1ines,
increasing slowy in units of 2 x B channels. The PTT's
will be able to provide the sanme subscriber nunber for
all the lines provided in a simlar way to the
traditional hunting group associated with PSTN type
wor Ki ng.

The obvi ous benefit of |SDN is speed; unfortunately the
majority of conputer systens in use today have a finite
anmount of conputing power available. The attachment of
nmul tiple active high speed comunication |ines used in
file transfer node could take a significant amount of
CPU resource to the detrinent of other users on the
system

Connection an ISDN line with the default 2 B channels to
your conputer using an X. 21 interface is going to give
a consistent 64Kb throughput only if one of the B
channels is active at any one tine.

Odette =




THE OFTP X 25

OVER | SDN

RECOVIVENDATI ON

CHAP: 5

| MPLEMENTATI ON PAGE: 8/8

DATE: 95-04-27

If there are two 64Kb channel s active and contenting for
a single 64Kb X 21 interface then effective throughput
will be reduced significantly to just over 50 %

Mai nframe i ssues:

Users with a mainframe front-end are also going to find
cost an issue. The scanners that scan the comuni cati ons
interfaces are based upon aggregate throughput. A 64Kb
interface takes up a lot of cycles.

Determ ning ' DTE' or 'DCE characteristics

The followi ng section is an extract fromthe | SO | EC 8208
(I nternati onal Standards Organi zati on, I nt ernati onal
El ectrot echni cal Conmm ssion) (1990-03-15) standard which
is an | SO extension of the CCTT X 25 standard.

The restart procedure can be used to deterni ne whether the
DTE acts as a DCE or nmmintains its role as a DITE with
respect to the |ogical channel selection during Virtual
Call establishnent and resolution of Virtual Call
col l'i si on.

When prepared to initialize the Packet Layer, the DTE
shall initiate the restart procedure (i.e. transmt a
RESTART REQUEST packet). The determ nation is based on the
response received fromthe DXE as outlined bel ow

a) |If the DTE receives a RESTART | NDI CATI ON packet with
a restarting cause code that is not ‘DTE Oiginated’
(i.e., it came from a DCE), then the DTE shall
maintain its role as a DTE

b) If the DTE receives a RESTART | NDI CATI ON packet with
a restarting cause code of ‘DIE Originated’ (i.e., it
canme from anot her DTE) then the DTE shall confirmthe
restart an act as a DCE.

c) |If the DTE receives a RESTART | NDI CATI ON packet with
a restarting cause code of ‘DIE Originated’ (i.e., it
came from another DTE) and it does not have an
unconfirnmed RESTART REQUEST packet outstanding (i.e.,
a restart collision), then the DTE shall consider
this restart procedure conpleted but shall take no
further action except to transmt another RESTART
REQUEST packet after some randonly chosen tine del ay.

d) If the DTE issues a RESTART REQUEST packet that is
subsequently confirned with a RESTART CONFI RVATI ON
packet, then the DTE shall maintain its role as a
DTE.
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