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LOG I N METHOD FOR A TELECOVMUNI CATI ON NETWORK, MAIN STATI ON AND T Fﬁ}g%},‘/j

STATI ON ADAPTED TO PERFORM THE METHOD. The present inventi S
relates to a log-in nethod for termnal stations in a tel ecomrunication
network as described in the preanble of claiml1l, a main station and a
term nal station adapted to performthe nethod as described in the

preanbles of claim9 and claim 10 respectiVeély. Such a | og-in nethod,
main station and term nal station which are adapted to perform such a
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publ i shed in the Synposium Record on Cable TV Sessions of 14 June 1991,
pages 97- 707, CCITT. More particularly, paragraph 6 of this article
descri bes an acceFlwe presesnhiisvandion| adates tored hoghinf anethed nonderrsiredd istations in a
called term n:iils in the.cited article, .which are coupled to a.main stati.on,
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control l er wbf ¢lbing Ongied alatrAd0 respedaivkly. nessage, naned pol ling information,
to the term nal s whereupon a sjngle ternnal, iden,tiIied byh}g_‘e pol |i ng
i nformation it sel puch g leg1inmeathed, meisn statipn And ternipgl statior uhich ate; gdgnted to

Identificatl PEOFR S8Rth o HeibB9bFe already known in the art, e.g. from the article
‘Asynchronous Transfer Mode Transmission on a Passive Optical Home Network ' from
the author M.J.M. van Vaalen from the Royal PTT Nederland N.V. This article is
published in the Symposium Record on Cable TV Sessions of 14 June 1991, pages 97-
107, CCITT. More particularly, paragraph 6 of this article describes an access
mechanism or log-in method for terminal stafions, called terminals in the cited article,
which are coupled to a main station, called HNC or home net controller, via links of
a telecommunication network which is o passive optical network in the mentioned
article. Terminal access or terminal log-in is controlled and granted by the home net
controller which sends a log-in enable message, named polling information, to the
terminals whereupon a single terminal, identified by the polling information itself, is
allowed to reply with a so called setup message or identification message. The single
terminal transmits the setup message only when it is connected to the home net
controller and when it desires o become operational in the network. All terminals
known by the home net controller are polled regularly and only one unique terminal
at a time gets the possibility to reply to the polling information. Such terminal polling
may be very time-consuming, certainly if the number of terminal identifiers that has to
be polled is very high. Moreover, for the fact that only terminals which form part of
the telecommunication network and desire to become operational reply with
identification or setup messages, no terminal will respond to most of the log-in
enable messages broadcasted by the main station. A lot of effort and time is thus

wasted.



termnal transmts the setup nessage only when it is connected to the hone
net controller and when it desires to becone operational in the network.
Al'l termnals known by the, hone net controller are polled regularly and
only one unique termnal at a tine gets the possibility to reply to the
polling information. Such term nal polli ng¥ may be very tine-consum ng,
certainly if the nunber of termnal identifiers that has to be polled is
very high. Mreover, for the fact that only termnals which formpart of
the t el ecomuni c Ani abjedeefitbekprasant dexsintiontis o previde eplogaini mathiod ehthe abeve
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An object of the present invention is to provide a log-in nmethod of the
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performthis nmethqod, but wherein the tinme needed for polling the.term nal
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log-in method, i, € W thout increasing the risk for upstream contention, or

toinitiate log-1n for a termnal which does not want to. Accor di ng

to the inventionActiding by that inventiar)ithisexbjéxy i¢ behiewdchbyl thie smathbd descrilsddairm

1, the main statjion described ip claim9 and the term nagl station described

in claim 1, the main station cPescrlbe in claim 9 and the terminal station descr?bec‘ in
claim 10. '

Indeed, if the main station and probably also the terminal stations are
equipped with memories wherein historical information, i.e. information with respect
to log-in attempts of terminal stations in the near past, is stored, terminal polling can
be speed up significantly since the humber of terminal stations to be polled may be
restricted compared to the known method. Polled log-in methods are traditionally
used in situations wherein faster log-in methods fail or are inefficient due to
contention of several terminal stations. This is for instance so after a network crash, a
power-down, at network start-up, and so on. It is however remarked that the use of
the present invention is not restricted to situations wherein huge errors occur. If a
terminal logs off and after a certain period of time again desires to log-in, the
historical information also may be used. Channel information, power- and delay
information for transmission of upstream identification messages from former log-in
attempts, and so on, will render the new log-in attempt for that terminal more
efficient. Since it can be expected that the terminal stations that desire to become
operational after a network crash are identical to the terminal stations which were
operational just before the network crashed, it usually will be sufficient to poll only
those terminals. Waste of effort for polling terminals which are not connected to the
“network or which do not desire to become operational is avoided. Obviously, to have
an identification of these terminals after a network crash, their identifiers have to be
stored in the memory with historical information on a frequent basis. Terminal

stations which are not polled because they were not active or not connected to the

network at the time the network crashed, may be admitted to log-in via other log-in



cl ai m 10. I ndeed, if the main station and probably also the term nal
stations are equipped with nenories wherein historical information, i.e.
“information with respect to log-in attenpts of term nal stations in the
near past, is stored, termnal polling can be speed up significantly since
the nunber of term nal stations to be poll,ed may be restricted conpared to
t he known nethod. Polled | og-in nethods are traditionally used in
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basis. Termi nal stations which are not polled because they were not active

or not conmesetentiaroof treminsisis expeeted he oc¢urgatele net work crashed, may be

admtted to log-An Vi A Nelaite%¢ fe present invention is that the historical information
may consist of a terminal identifier list, as described by claim 2.

This list may have a fixed length so that for instance an identifier of those 10
terminals which have logged-in most recently is memorised. Each time a new
terminal station attempts to log-in, the oldest information in the terminal identifier list
is deleted and a new entry is added to the list. After a network crash, the main station
polls the 10 entries in the list. All terminals which have identifiers that are not
contained in the list have to log-in later on, as already indicated above.

Also an additional feature of the present invention is that the historical
information further may contain power information and/or delay information as
described by claims 3 and 4 respectively.

Such power and/or delay information is used by the terminal station where it
is associated with to transmit identification messages in future attempts to log-in.
Without this information, an iterative procedure wherein the terminal station stepwise
increases its transmit power and stepwise adapts its timing for transmission of
identification messages, has to be passed through. Terminal stations which are
located at a substantially fixed position in a telecommunication network with stable
gain are expected to transmit their identification messages always at the same power

level and with the same delay interval with respect to receipt of the log-in enable

messages. Storing power and/or delay information together with the terminal



-3-  nechanisms. Such anot her | 0g-in nechanismis described in the European
Pat ent Application with publication nunber EP 0594353, entitled
-'Initializing termnals in a signal distribution system from applicant
AT&T. Therein, an interactive cable television systemis described wherein
newy connected termnals are initialised by sending a so called uplink
nmessage to the central server on recei pt 6T a downstream broadcast ed
control message fromthe central server. All terminals are allowed to reply
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such as a GSM (Global System for Mobile Communications) network, power - and

delay information of former log-in altempts is irrelevant for new log-in attempts and
therefore storage thereof is useless in such networks.

Yet another feature of the present log-in method is that the historical
information may be updated each time a terminal identification is received. This is
described in claim 5.

In an alternative implementation, described by claim 6, the information is
updated only if the terminal identification message was transmitted by a terminal
siaﬁoﬁ of a certain type or class.

In the latter implementation, it is possible to give priorities to certain types of
terminals. A set top box for instance may be obliged to log-in via anocther method
since its terminal identifier will not be stored in the terminal identifier list, whilst
business users may get the privilege to log-in very fast since their identifiers are
stored in the memory with historical information if they have recently logged-in.

Furthermore, a feature of the present invention is that the historical
information may contain a set of terminal lists, one list per channel used in an FDM
(Frequency Division Multiplexing) network.

In an FDM based telecommunication network, the log-in enable message is
sent on a particular frequency chosen by the main station. The terminal station that

desires to log-in has to monitor the different downstream channels or frequencies



I's associated with to transmt identification nessages in future attenpts
to log-in. Wthout this infornmation, an iterative procedure wherein the
~terminal station stepwi se increases its transmt power and stepw se adapts
its timng for transm ssion of identification nessages, has to be passed

t hrough. Term nal stations which are |ocated at a substantially fixed
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Still a feature of the present method when applied in an FDM network,
is that each terminal station may memorise channels via which it logged-in in the
near past, as described by claim 8.

In this way, a terminal station no longer has to monitor all frequencies in a
certain order or in a random fashion but can immediately monitor the frequency
whereon a log-in enable message was received the last time it logged-in.

The above mentioned and other objects and features of the invention will
become more apparent and the invention itself will be best understood by referring
to the following description of an embodiment taken in lconiunction with the
accompanying drawing which represents a telecommunication network including a
plurality of terminal stations whereof only terminal stations, T1, T2, T3 are shown and
which communicate with a main or central station MS in a frequency division
multiplexed (FDM) way.

In the following paragraphs, referring to the drawing, a network will be
described wherein an implementation of the method according to the present
invention is executed. First, the physical network and its architecture will be described.
Special attention will be drawn to the parts of the main station MS and terminal
stations, T1, T2, T3, which allow to perform the log-in method of the present
invention. An additional paragraph focuses on the different states or modes of the
terminal stations, T1, T2, T3. Particularly relevant with respect to the present invention
are the PROVISIONING mode and RANGING mode. The protocol used in these

modes will be described very detailed, and the particular situation wherein network
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S The physical network drawn in the figure is a bi-directional electrical/optical

network with a point-to-multipoint architecture, such as a hybrid fibre coax (HFC)
network. The central station MS can communicate with all terminal stations T1, T2,
T3, ... in the network via downstream broadcast of data. Each of the terminal stations
T1, T2, T3, ... on the other hand can communicate with the central station MS via
upstream transmission of information in thereto assigned communication channels.
Direct communication between two terminal stations, e.g. T1 and T3, is impossible.
Via frequency division multiplexing (FDM), a number of independent channel
pairs are available on the network drawn in the figure. Such chcnnel.pairs are used
in the log-in procedure by a network terminal T2 which desires to become
operational. Each one of the channel pairs consists of a downstream channel and an
upstream channel. Although this is not a requirement with respect to the present
invention, it may be supposed that both the upstream and downstream channel

contain one carrier frequency whereon signals are modulated. A terminal station T2

that desires to become operational scans a channel pair when it tunes on to the -

frequency used for downstream transmission within this channel. The central station
MS is equipped with a channel controller CC1, CC2, CC3, CC4, ... for each channel
pair. Each channel controller CC1,. CC2, CC3, CC4, ... is statically linked with the
channel pair for which it handles upstream and downstream communication. A
terminal station T2 can swap from one channel pair to another. All terminal stations
which are, at a certain moment, locked on a channel pair, together with the channel
controller which is responsible for the communication via this channel pair at the

central side MS, constitute a channel group. As a consequence, channel controller



until it recognises the |log-in enable nessage. Then, the term nal station
may reply by transm ssion of a termnal identification nessage in the
upstream channel which constitutes one channel pair together with the
downstream channel wherein the log- in enable nessage was recogni sed. In
FDM net wor ks, the known |log-in nethod is #hus even nore tinme consum ng
because the term nals have to scan the ditferent channels, one after the
other. If the main station nmenorises the termnal identifiers of term nal
stations wandhchinrel rgroept bre Istedigally: ilinkedy whilsthterminalestations swap &gm pne
trials of taese t erm nal sf ations may be start up via the channel |ast used
by these t& Wi"h%{IQPPB"PGQi’h?." Still a feature of the present

met hod when apphy ¢ icBnfal ﬁ@%ﬁl%spé&h tRatiteopfellet €T ,NEC2SEEBOICTRYs
menori se channel's via Ich 1t logged-in in the near past, as described by

C: Fli ][n 8.  associated withi & terminalddestifierablesiTas T62, T3, ITddgioreddn a memerytwith
a requenci es in 't ai der, ..in, d i .

e ot Bt ARHE T 21 B e g

recei ved t heﬁ leﬁsient " Rst éf 499!9?9{%:#_({({8(98595. Th s 1BrrANQY QddPesbO e, %‘3emﬁ|ﬁﬁf
5t NeE OF n I % t he

obj ects and he 1rnvention w ecome nore apparent an
i nventi on istoiioht whith weee pessntlysden ohohe dsyodiatedrdhiangel palrh@erfroinkbwdendifier

description of .an embodi nent taken in copjunctjon with the c anyg n
dr awi ng whitelle Hr tesdnstance centatnsaiisti @ﬁ%&ﬁ’ﬁﬂﬂﬂ’?ﬁﬁ?‘@ﬁﬁﬁ'ﬁ by
of term nal_ st atho ' af i o T kit et9h
and whi ch c%\%raigbQﬁsggv]m?%rﬁ%éaﬁépﬁr%r%sggﬁﬁp g{b hg‘% g?l on tqh-rll%g r'e.g%'eg.Zy@'WP

di vi si on mghbivhl,ERedndFBMInct@liown) respectivelyt Bifd fileéit présemcp dn dgrmaiplat identifier
referring to the drawing, a network will be described wherein an )
i npl enent attable T indécates thali thaycwerei sagnt recently on sbannel pried: itk chgnnel pair

Geccri bed. tagioii oo RBE AT 68 <are Heved A, cerRbel SRt ¢y TH tecrinel o

M5 and ter rq}ambssss ahé Wold-wible Uriqud ’enffiEdibnh drAbeisO TRE Hrvinall dddre@PAT T of
met hod of the present
a terminal station T1 may for instance be the world-wide unique 48 bit IEEE address
proposed by the workgroup IEEE 802.14 of the standardisation body IEEE, or it may
alternatively be a manufacturing serial number.

As is further seen from the figure each terminal station, T1, T2, T3 is provided
with a channel table, CT1, CT2, CT3 respectively, which is also stored in a memory
with historical information. In these channel tables CT1, CT2, CT3, the terminals T1,
T2 and T3 keep a list of channel identifiers giving an indication of the channel pairs
that were recently used by the terminals T1, T2 and T3 respectively. Terminal T1 for
example is provided with a channel table CT1 which contains five channel
identifiers: 1C3, 1C6, 1C2, IC7 and IC1. Terminal station T1 thus recently logged-in
via the channel pairs controlled by channel controllers CC1, CCé6 (not shown), CC3,
CC8 (not shown) and CC2. Remark that on the central side MS, only 4 channel
controllers CC1, CC2, CC3 and CC4, and on the terminal side, only three terminal
stations T1, T2 and T3 are drawn. This choice is made to prevent from overloading
the figure.

It is noticed that the above mentioned terminal identifier tcbles,. M1, 112, T13
and TT4, in the central station MS and channel tables, CT1, CT2 and CT3, in the

different terminal stations, T1, T2 and T3, may be stored in non-volatile or volatile



I nvention. An additional paragraph focuses on the different states or nodes
of the termnal stations, T1, T2, T3. Particularly relevant wth respect to
the present invention are the PROVI SI ONI NG nbde and RANG NG node. The
protocol used in these nodes will be described very detailed, and the
particul ar situation wherein network
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Before focusing on the log-in method that is executed by a terminal station T2
that desires to become operational, an overview of the different modes or states of
such a terminal station is given. A terminal station T2 can be in six different modes:
the modes OFF, RESET BUSY, PROVISIONING, HARD FAILURE, RANGING and
OPERATIONAL. In the OFF mode, the terminal station T2 is not able to receive or
transmit any information. Nevertheless any terminal in the OFF mode keeps some
information in hard-coded and/or non-volatile memory. The world-wide unique
terminal address AT2 is kept in hard-coded memory. Furthermore, the terminal
station T2 in a hard-coded way saves references of channels that may be used to
tune on for provisioning, and saves the necessary software to scan these channels
used for provisioning and to perform the provisioning. In non-volatile memory, the
terminal station T2 further stores the latest version of the above mentioned channel
table CT2. The hard-coded information together with the historical information in the
channel table CT2 will make the log-in method, i.e. the method executed during
PROVISIONING and RANGING modes, very efficient. This will become clear later
on. In the RESET_BUSY mode, the terminal station T2 performs all actions to prepare
for log-in. The hardware registers of the terminal station T2 are self-tested, the
channel table CT2 is copied from non-volatile memory to RAM (Random Access
Memory) not shown in the figure, parameters are cleared, except those that are
stored also in the OFF mode, and the PROVISIONING mode or log-in method will
be entered within a predetermined time interval. When entering the PROVISIONING

mode, terminal station T2 starts searching for ranging information on provisioning



Direct communication between two terninal stations, e.g. Tl and T3, is

I npossi bl e. Vi a frequency division nultiplexing (FDM, a nunber of
“independent channel pairs are available on the network drawn in the figure.
Such channel pairs are used in the |log-in procedure by a network ternmnnal
T2 which desires to becone operational. ch one of the channel pairs
consi sts of a downstream channel and an Egstream channel . Although this is
not a requirement with respect to the present invention, it may be supposed
that both chennglst @dhpmwﬁlmmgﬂhneaalsahaymehsmmaldovmstreoar frequeficyeqnlygncy
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fromone RANGING mode in an order determined by the ranging information received via the
provisioning channel and/or by the historical information in the terminal T2. When
using the historical information in the PROVISIONING mode and/or RANGING
mode, the log-in procedure becomes much more efficient. The HARD_FAILURE mode
is entered typically when a huge error occurs: a broken cable, a defect channel
controller, and so on. In the HARD_FAILURE mode, the terminal station T2 cannot
transmit any data anymore but still is capable of receiving provisioning information.
After a certain period of time in the HARD_FAILURE, the RESET BUSY mode is
entered automatically. Alternatively, switching from the HARD FAILURE mode to the
RESET_BUSY mode may controlled by interrupts so that, after a huge error, not all
terminal stations enter the provisioning mode simultaneously. The latter
implementation has the advantage of a lower probability for overloading the
PROVISIONING mode. In the RANGING mode, two different situations have to be
considered. In the first situation it is assumed that the terminal address AT?2 is
registered by the central station MS. The central station MS continuously polls through
the list of registered terminal stations and successively gives each of these terminal
stations the chance to log-in. If however, the terminal identifier AT2 is not registered
by the central station MS, the terminal station T2 will have to log-in via what is called
an anonymous ranging method in this document. Therein, within fimeslots reserved
thereto, all terminal stations that are not known by the central station MS are allowed
to attempt to log-in. Obviously, without precautions, contention between different
terminal stations ranging in an anonymous way will occur. In the OPERATIONAL

mode at last, terminal station T2 is fully active and transmits and receives information



channel group to another. In the central station M5, each channel
controller CCL, CC2, CC3, CC4 is associated with a termnal identifier
“table TT1, TT2, TT3, TT4 stored in a nmenory with historical infornmation.
The termnal identifier tables TT1, TT2, TT3, TT4 each contain a fixed

| ength list of termnal addresses. These .termnal addresses refer to
termnal stations which were recently sedf-on the associ ated channel pair.
Termnal identifier table TT1l for instance contains a list of five term nal
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term nal stations T1, are drawn. his cholice Is ma to prevent
from over | taxrdiing! rdhahfierglstceed in the termnindl sdendifiec tublé ARl  tilecATR,0AE2,ATH, i Afied
termi nal I_ gggt H’é.eﬁ'hé (’jlrrtgctse\‘Srec;rr-1|:f1en'r-lr;/-l-zhereTf’3 is AT3, the oldest entry is AT8. Similarly,
terminal identifier tables TT2, TT3 and TT4 contain the following terminal identifiers
at the moment the network crashes: AT2, AT3, AT1, AT9, AT4; AT4, AT6, AT2, AT5,
AT9; and ATé, AT8, AT7, AT3, AT2. At the moment the network crashes, terminals T2
and T3 are operational and communicate with the central station MS via channel
pairs 2 and 1 respectively. These channel pairs are controlled on the central side MS
by channel controllers CC2 and CC1 and are referred to at the terminal side by IC2
and IC1. As is seen from the figure, IC2 and IC1 are the last entries in the channel
identifier tables CT2 and CT3 of terminals T2 and T3 respectively. Terminal T1 is in
the OFF mode at the moment the network crashes. Each one of the terminals T1, T2
and T3 keeps a channel identifier table CT1, CT2 and CT3 respectively in its non-
volatile memory. These tables CT1, CT2 and CT3 also contain 5 entries and are filled
wHen the network crashes. The last versions of the channel identifier tables CT1, CT2
and CT3 stored before the crash contain the following channel identifiers: I1C3, IC6,
IC2, IC7, IC1; IC2, IC], IC3, IC9, IC4; and IC1, IC2, IC4, ICS8, IC5.
Immediately after the network crash, terminals T2 and T3 desire to become

operational again, while terminal T1 wants to stay in the OFF mode. To prepare for



and TT4, in the central station M5 and channel tables, CT1l, CT2 and CT3, in
the different termnal stations, Tl, T2 and T3, may be stored in

-non-vol atile or volatile - 8-
nMenori es. V\he_n store_d in non-volatile nmenories, the informati on contai ned
therein is still available after for instgnce a crash of the main station.

¥%en stored in volatile nenories, the information can be updated at higher
requenci es since such volatile nmenories typically are faster.. [
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not used by terminal T2 for provisioning, the most recent channel that was seen on

the network by terminal T2 and that may be used for provisioning is channel 9 with
identifier IC9 in channel identifier table CT2. Thus, terminal T2 locks on channel 9
and via the downstream frequency thereof receives the ranging information which
tells terminal T2 that all channel pairs from channel pair 1 to channel pair 5 mdy be
used for ranging. At the end of the PROVISIONING mode terminal T2 updates its
channel identifier table CT2 by removing the former IC9 eniry from the list IC2, IC1,
IC3, IC9, IC4, and storing a new IC9 entry which becomes the most recent entry. The
channel identifier table CT2 now contains: IC9, IC2, IC1, IC3, IC4. Terminal T2 then
goes to the RANGING mode.

In a similar way as described for terminal T2, terminal T3 consults its channel
identifier table CT3, locks on channel 8 with identifier IC8 for provisioning and
receives via the downstream frequency of channel 8 the ranging information.
Channel table CT3 is updated so that IC8 becomes the most recent entry therein. The
contents of CT3 now is as follows: IC8, IC1, 1C2, IC4, IC5. The older IC8 entry
shown in the figure is removed.

To determine the order in which terminal T2 will tune on to the ranging
channels, channel table CT2 is again consulted. The last entry therein of a channel
pair used for ranging is IC2. Hence, terminal T2 locks on the downstream frequency
of channel pair 2 and tries to recognise thereon a transmit enable message including
the unique address AT2 of terminal T2. This unique address AT2 is known by terminal

T2 since it is hard-coded therein. Channel 2 is controlled by channel controller CC2.



term nal address AT2 is kept in hard-coded nenory. Furthernore, the
termnal station T2 in a hard-coded way saves references of channel s that
may be used to tune on for provisioning, and saves the necessary software
to scan these channels used for provisioning and to performthe

provi sioning. In non-volatile nenory, tgi term nal station T2 further
stores the latest version of the above efitioned channel table CT2. The
hard-coded_i nformation together with the historical information in the
channel t aBie climneli dontneller CQ2eis | abyaysninne idgsih phase sinteeahann tiches xetanmenil
during PROVI SI G and RANG NG nodes, ,very, efficient., This,wll, beco
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-9-  channeves. thaudowpsiveami freqoendyhah chbfinétajpair 02 Teimiplal a2) olwakéd edrinthis
frequency only. To select and | ock on these provisioning channels, tern nal
station T2fregéenqyaresogpisee thedlianssnibpaablrinmessege sprrvingdhedernainal address Ad2be

remarked tpay ?@p‘iigg Y5 *ﬂ'ué tr%caiss%agle by upstream transmitting a terminal identification
message towards the central station MS. Furthermore, terminal T2 updates channel
identifier table CT2 by replacing the older IC2 entry in the list IC9, IC2, IC1, IC3, IC4
by a new one. Table CT2 now contains: IC2, IC9, IC1, IC3, IC4. The upstream
frequency of channel 2 that has to be used for the upstream transmission of the
terminal identification message, the power level at which the terminal identification
message has to be fransmitted, and the delay interval that has to be respected by
terminal T2 between receipt of the downstream transmit enable message with
terminal address AT2 and transmission of the upstream terminal identification
message are all communicated to terminal T2 via the transmit enable message with
terminal address AT2. It is noticed however that the latter power level and delay
interval also may be obtained by terminal T2 from the channel identifier table CT2 if
it is supposed that this channel table CT2 also contains power and delay information
for each entry. _

Terminal T3, having passed the PROVISIONING mode as described above,
ranges in a manner similar to terminal T2. Channel table CT3 is consulted. The most
recent entry used for ranging therein is IC1. Consequently, terminal T3 locks on the
downstream frequency of channel pair 1 and receives thereon a transmit enable
message including terminal address AT3 generated by channel controller CC1.
Terminal T3 updates its channel table CT3 by replacing the older IC1 entry in the list
IC8, IC1, IC2, IC4, IC5 with a new entry for IC1 and further replies with a terminal
identification message, upstream transmitted via the upstream frequency of channel

pair 1. If this terminal identification message is received by channel controller CC1,



i nformati on, provisioning should always work. When it recognises this
rangi ng information on a provisioning channel, termnal T2 can interpret
-the ranging informati on and can deduce therefrom whi ch one of the channel
pairs may be used for rangi ng. The proposed rangi ng channel pairs which
necessarily consist of an upstream and a,gownstream channel, are scanned by
the terminal station T2 in the RANG NG ridde in an order -deterni ned by the
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downstream frequency of channel pair 6 and receives thereon the ranging
information which indicates that channels 1 to 5 may be used for ranging. Terminal
T1 now enters the RANGING mode and tries polled ranging. Theretb, channel table
CT1 is consulted again, this time for obtaining therefrom the most recently used
ranging channels. The most recent entry used for ranging therein is IC3. Terminal T1
locks thus on channel pair 3 and tries to recognise a fransmit enable message with its
own unique address AT1 in it. Since AT1 is not contained in terminal identifier table
TT3, terminal T1 after a predetermined time has elapsed, swaps to channel 2 which
corresponds fo the second entry IC2 in channel table CT1 used for ranging. Channel
controller CC2 polls terminal T1 which recognises the transmit enable message with
terminal address AT2, replies with a terminal identification message sent to the
central station MS, and additionally enters the OPERATIONAL mode.

Terminals T1, T2 and T3 are operational now and communicate with the
central station MS. Terminal table TT2 is updated so that its most recent entry

becomes AT1 and channel identifier table CT1 is updated so that its most recent entry



-10- to and fromthe central station M5. In an ATM (Asynchronous Transfer
Mode) network, this information is encapsulated in ATMcells, but the form
~wherein the information is transported is irrelevant with respect to
applicability of the present invention. It is assunmed now that the
network drawn in the figure has crashed. ]ghe | ast versions of the term nal
identifier tables TT1l, TT2, TT3 and TT4, 'dSsoci ated with the channels 1, 2,
3 and 4 controlled by channel controllers CCl, CC2, CC3 and CCA

respect | vebgcemes G2uFhe aldenentriesuAd] imabledidi and G2 emtakile &T1t atst eamaved
TT2, TT3 apd T‘\'{l?e h‘ have a length of 5 entries and are conpletely filled
at the rmrrg'ﬁfn{ éeﬁ@?ﬁ%rk crashes. Channel pair 1 under control of channel
control ler CClL st itndPREBthat,'R BStdlSlékfocéﬁﬁrlzelﬁe PrABRIPRVEATiSh GRatein, the
between termnal T3 and central station NS e last term nal that |ogged
in via chanetworgadoesl ricd neadhitnahavi3 a pointdoanultipoinhsarchidediuneal Anyhatetwork

| ogged-in via channel] pair, 1 is terminal T2, .and so op,,The term nal .,
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AT1, AT9, AT4; AT4, AT6, . AT2, _AT5, AT9; and AT6, K AT8, AT7, AT3, AT2. At }he
morment t he net 8 qmgg:ﬁbglfy pé?rh? R{psentsinvention also is not restricted to electrica

and/or optical networks. A person skilled in the art will appreciate that the present

log-in method for instance also can be used in mobile communication networks
wherein terminals are coupled to the main station via radio links, or in satellite
communication networks.

Furthermore it is noticed that the above described implementation of the
present invention is dedicated to FDM (Frequency Division Multiplexing) networks. If
however other multiplexing types, for example DM (Time Division Multiplexing), are

" used, the basic idea of the present invention, i.e. reducing the number of terminals
that has to be polled during a log-in procedure by using historical information which
is frequently updated, can still be implemented. Minor modifications to the above
described implementation allow it to be used in a TDM system: no channel identifier
tables have to be stored and managed by the terminal stations and only one terminal
identifier table has to be stored in non-volatile memory of the central station MS.

Yet another remark is that the entries of the above tables may be adapted to
include any information related to the terminals or channels where they correspond
to. The above mentioned delay and power information, the date and time
information indicating when a terminal was last seen on a certain channel or
indicating when a channel was last used for provisioning, the fact whether a channel
was last used for provisioning or for ranging, and so on, may all be included in one
entry. Obviously, the information constituting one entry determines the amount of
non-volatile memory that is required to store this entry.

In the above embodiment it is assumed that the channels that are preferably

used for provisioning are identified in a hard-coded way in the terminals. The



and T3 are operational and conmunicate with the central station M via
channel pairs 2 and 1 respectively. These channel pairs are controlled on

- the central side M5 by channel controllers CC2 and CClL and are referred to
at the termnal side by 1C2 and ICL. As is seen fromthe figure, 1C2 and
IC1l are the last entries in the channel jdentifier tables CT2 and CT3 of
termnals T2 and T3 respectively. Termhal™" T1 is in the OFF node at the
nmonent the network crashes. Each one of the termnals T1, T2 and T3 keeps a
channel i demhinblsetherainl eseCHiffere peovisiciiiog rarsmeelsi e glternalives natyerks,obaei | e
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different k];er? eéﬁec[:ﬂ‘ Iplaln‘her words, in such networks, the terminals use hard-coded and

historical information to lock on the provisioning channel _and this provisioning
channel is automatically used for ranging. It should be noted that in such networks,
the above called PROVISIONING mode and RANGING mode no longer exist as
separate modes but are integrated in one single LOG_IN mode.

A further remark is that the present invention also may be applied in networks
wherein terminals are polled in groups instead of individually. In such networks, the
log-in procedure contains the additional step of defining groups of terminals which
are expected not to log-in simultaneously, which more or less are located at the same
distance from the main station, which used the same RF channel before, or whatever
other criterion. Each one of these groups is than polled. As will be recognised by a
person skilled in the art, the historical information consists of a list of group identifiers
instead of a list of terminal identifiers. Groups of terminals which contain terminals
that recently logged-in will be polled since their identifiers are stored in the memories
with historical information. Other groups will get the chance to log-in anonymously.

A last remark with respect to the previously described embodiment, is that the
channel pairs mentioned above are data channels which are able to carry the data
format, for instance ATM (Asynchronous Transfer Mode) cells via which the terminals
T1, T2 and T3 want to communicate with the main station MS. Other channels,
defined by the operator of the network, may be dedicated to transport other types of
data, such as analogue video signals, DVB (Digital Video Broadcast) frames with
MPEG encoded data, analogue TV signals, cable phone signals, ... Via the

provisioning channel, a terminal is told which channels are defined by the network



to termnal in a randomway so that the probability that provisioning
channel s get overloaded is m nimsed. Anongst the preferred provisioning
“channels, termnal T2 first tunes on to the channel that was nobst recently
used for provisioning and not to the first hard-coded provisioning channel.
Since channels 2, 1 and 3 preferably are Eot used by termnal T2 for
provi si oni ng, the nost recent channel tﬁa “was seen on the network by
termnal T2 and that may be used for provisioning is channel 9 with

i dent i fi er opemtpn fehdramsportingnthe ideta tfatmet thiat . thish ierminak svppertst2The atbenn
channel 9 and viaithe domng}rean1freaﬁgqﬁétthere f receives the ranging

i nf or mat i of %’i‘%ﬁ I{Uélqrg N PRPRAPCOPD e P ] I'F RS hnel pairs from channel
pair 1 to channgyhiRaibe prifidledef theeidvéion RV Bébn dbscribedilsbvefintddfnection
PROVI SI ONI NG node terminal T2 updates its channel identifier table CT2 by
renovi ng t dthf spedific apBaretus; \it isr torbe radedrlys undegstoodChat Ithis, das@dptiorCAs nzarde
storing a new | CO9 entry which becones the nost recent entry. The channel
Cdenti 11 or SORYPEWEX 5t KBl Pas RS 1 egimiqien qndhe store of (e imyaRlipria) T2

t hen goes to the RANG NG node. In a simlar way as described for
termnal T2, termnal T3 consults its channel identifier table CT3, |ocks
on channel 8 with identifier IC8 for provisioning and receives via the
"downstream frequency of channel 8 the ranging information. Channel table
CT3 is updated so that | C8 becones the nost recent entry therein. The
contents of CT3 nowis as follows: 1C8, ICl, IC2, IC4, IC5. The older 1C8
entry shown in the figure is renoved. - To determ ne the order in
which termnal T2 will tune on to the ranging channels, channel table CT2
is again consulted. The last entry therein of a channel pair used for
ranging is IC2. Hence, termnal T2 | ocks on the downstream frequency of
channel pair 2 and tries to recognise thereon a transmt enabl e nessage

i ncluding the unique address AT2 of terminal T2. This unique address AT2
is known by termnal T2 since it is hard-coded therein. Channel 2 is
controlled by channel controller CC2.



-12- This channel controller CC2 is always in a | og-in phase since at any
tinme, a termnal nay wi sh to becone operational. In the polled ranging

- phase, channel controller CC2 adnmits sone termnals, one after the other,
to log-in via channel 2. Channel controller CC2 thereto polls the term nals
whose unique address is listed in the tg@ﬁinal Identifier table TT2.

Channel controller CC2 thus broadcasts transmt enabl e nessages incl udi ng
successively the term nal addresses AT2, AT3, AT1l, AT9 and AT4 over the
downst ream frequency of channel pair LLAIMS: 5 T2, locked on this
frequency, recognises the transmt enabl e nessage carrying the termna
address AT2 and replies to this nessage by upstreamtransmtting a term nal

i dentification JTEESRaP rhéthBd de bEeusednin’ al teldcdimrtnit@liod-WehherkTiiduding a
term nal T2 updates channel identifier table CT2 by replacing the older |C2

entry in talerdlitsof tebminalGigtians1(T1) €2, T8lcandy mairesiatins. (M3 pvkickcmsreaptrol
contains: 1C, 1C9, ACl, IC3, JCA4., The stream freguency.of ~gh el 2.that
has to be YEEARIR AeEdhyofP vt UL B 1SE ol SHIERR L TRadR e idi o
nmessage, 4R cOMRUNIERIEN nétivorklisaly Iogcint Reiodadompiing fHecabpsf. Tessage has
to be transmitted, and the delay interval that has to be respected by

term nal T2 betameselectingeigtunifue hermioai identifier t{AZ8) wotresperidiog ntes saginglet h

ol s TR R L SRS T

o1e TSI BRI, |5 ot oo hvever that e

from the channdb. bbericostings froabsa@idGhain étation (MS) to each one of said plurality of
terminal stations (T1, T2, T3) in said telecommunication neiwork a log-in enable
message to admit said single terminal station (T3) to attempt to log-in; and

c. transmitting from said single terminal station (T3) to said main station (MS)
in response to said log-in enable message, a terminal identification message if said
single terminal station (T3) forms part of said plurality of terminal stations (T1, T2, T3)
of said telecommunication network and if said single terminal station (T3) desires to
become operational;

d. selecting a next unique terminal identifier (AT2) corresponding to a next
terminal station (T2) if said single terminal station (T3) does not form part of said
plurality of terminal stations (T1, T2, T3) or does not desire to become operational,
and repeating with said next unique terminal identifier (AT2) said steps b and ¢,

characterised in that for selecting said unique terminal identifier (AT3), said

main station (MS) uses adaptable historical information (TT1).

2. Log-in method according to claim 1, characterised in that from said
historical information a terminal identifier list (TT1) can be deduced, said terminal
identifier list (TT1) including terminal identifiers { AT3, AT2, AT7, AT1, AT8) similar to
said unique ferminal identifier (AT3) and corresponding to respective terminal stations

which have recently logged-in.
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It is supposed that this channel table CT2 al so contains- power and—del ay

I nformation for each entry. Term nal T3, havi as
- PROVI SI ONI NG node as descri bed above, ranges in a e 2 ed
term nal T2. Channel table CT3 is consulted. The npst used for

ranging therein is I Cl. Consequently, ter nal T3 lo stream
frequency of channel pair 1 and recei ves ereon a transmt enabl e nessage
including termnal address AT3 gener at ed by %hggnel contr ol

Terminal T3 updd-deg-ins msihoth siccersing terloi pERgterisedh i h'meﬁa"%é?"BWﬂly
'nthe 11 St e ist'or oy BrminGls iX‘f’érﬂQ@%WW & BisYariRilly fdd 30cbtla i

replies wi figenft on age, upstreamtransmtted via

t he upstr egglels@miiiication| nehdnk efurthat lcodtains pb\hbs infermiution indieating icc pbiven
nmessage i s received by channel ‘controll er

-13- the tlevetiahavhichdswititeimeinal sotien {T3) fr@sapﬁeﬁl sdrerminal igentificatian messgae s

r enoved frOJnthe tabl e and repl aqjteg'm?y a new AT3 entry which becones the
nmost recentGWHG s Mes ‘[?&ﬁ?l‘ybgl Tt ry contains date and tinme fields

i ndi cating the date and tine whereon a termnal was |ast seen on the
channel, no entry has to be deleted fromthe termnal identifier table TT1
but only sone fisl -Iira\meihodtm:cauﬂng|tedc|c:|i‘rer2mqimr0¢3ﬂ$ﬁd/\ﬁmé*s0ﬂ wéé&fmﬂ‘al

? Eteegzn: :] 2| |5P @tﬁféﬁh% Smfg? oaigpml(rzwgpstaﬁgr? I(fIS? a 8 gﬁt‘iélly%e% loc&Hor adsdig
telecommunication network, further contains delay information indicating a delay
time interval that was respected by said terminlal station (T3) between receipt of a log-
in enable message and transmission of a terminal identification message during its

most recent log-in attempt.

5. Log-in method according to claim 1, characterised in that said historical
information is updated upon receipt of said terminal identification message by said

main station (MS).

6. Log-in method according to claim 1, characterised in that said historical
information is updated upon receipt of said terminal identification message by said
main station (MS) if said single terminal station (T3) belongs to a certain priority class

of terminals.

7. Log-in method according to claim 1, characterised in that, if said plurality
of terminal stations (T1, T2, T3) communicate with said main station (MS) in a
frequency division multiplexed way via channels specirally separated, from said
historical information, a terminal identifier list (TT1, TT2, TT3, TT4) can be deduced
for each respective channel of said channels, said terminal identifier list (TT1, TT2,
TT3, TT4) including terminal identifiers (AT3, AT2, AT7, AT1, AT8; AT2, AT3, ATI,
AT9, AT4; AT4, AT6, AT2, AT5, AT9; AT6, AT8, AT7, AT3, AT2) corresponding to

terminal stations which have recently logged-in via said respective channel.

”!""c, "mL’ "'M” "ILI " ,!l, : \_ﬂs SHEET HAS BEEN
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After provisioning on channel 9 and rangi ng on channetl -2,- al se—term-nal . T2
has beconme operational and the network is again in the situation wherein it
-was operating before the network crash. Suppose Beey| Replaced
termnal Tl desires to beconme operational. Termnal T1 ﬁ' n
preferably via channel 6 or channel 7 Siﬁ e this is sup

hard-coded in ternmnal T1. After resetti g'i n the RESET_BUSY nobde, terninal

T1 consults its channel table CT1 and fjnds therein_an jdentification.|
of the channel Baiegviadmeibed gcserding jo glsim hychosadierisad mithabeagh mes(iTJ)hgﬁg.

Term nal T1 locks @n the downstr.eam kregye hann ' a

{ecel ves ¢ RRFLBIVEE FraREmIeT STEPTH o 2o AN, dad FRapIf Bbdstes o
5 may be UREnASIrideAfilRrMEst (€T Which ddntaRy Rfdréhéest IE3RANE NC2MpdE, #O1) to
tries polled ranging. Thereto, channel table CT1l is consulted agal n, this
time for obsomierdfragid hhansielothat merewecently vsed by saiskterminajistafiooh{dmhta ottermipt
nost recent‘ Eqnt rrg used for ranging therein is IC3. Term nal T1 |ocks thus
on channel 89" and tries to recognise a transmt enable message with its
own uni que address ATl in it. Since ATl is not contained in term nal
identifier table TT3, termnal Tl after a predeterm ned tinme has el apsed,
swaps to channel9. Maihi sttiiaro (M8)steobel wsed in lacteleeoomiurdadtion h@vark velieremeit is

tabl e CT1 used, for ranging. anpel, contr e olls termnal T1 i ch
recogni ses cPHelefigng vl of W nal sihone O« T2t Rebrd harsie Afs ,adpefﬂvgqé%

wth a ternj ldent i« 1 catl . GfedHs" af40 d
addi ti onal l’&;ﬂgﬁ[{ I'gggﬂt feéogglid%%{?’&gg@?wé%'mﬁgr m rie'a?g' %’, T3[)2and

are oper at istitieh (MSyimdodiagimuni cate with the central station MS. Termi nal

table TT2 is updateq so that its post recent entry beconmes ATl and channel
i dentifier tabl & Celediagymransd asopterhito selectpat upiguenteraninaly identifier (AT3)

corresponding to a single terminal station (T3) that may form part of said plurality of
terminal stations (T1, T2, T3);

b. message generating means, coupled with an input to an output of said
selecting means and adapted to generate a log-in enable message including in one
of its fields said unique terminal identifier (AT3); |

" c. transmitting means, coupled with an input to an output of said message
generating means and adapted to broadcast said log-in enable message to said
plurality of terminal stations (T1, T2, T3);

d. receiving means, adapted to receive a terminal identification message
transmitted by said single terminal station (T3) if said single terminal station (T3)
forms part of said plurality of terminal stations (T1, T2, T3) and desires to become
operational; and

e. conirol means, coupled between an output of said receiving means and a
control terminal of said selecting means and adapted to control said selecting means
to select a next unique terminal identifier (AT2) corresponding to a next terminal
station (T2) if no said terminal identificaion message is received within a
predetermined time interval starting when said log-in enable message is
broadcasted,

characterised in that said main station (MS) further is equipped with:

\ "~ REPLACED
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-'14- becones | C2. The older entries, ATl in table TT2- anchz i-n—~tabl e CT1
are renoved fromthese tables. It is remarke%T to be able to

apply the present invention therein, the network d cHave a
I tlons are

point-to-mul tipoint architecture. Any network wherei
coupled to a main station which controls tgﬁ | og-in

stations, e.g. a ring-shaped network with e station having control over
all ot hers, can be adapted so that the Present met hod i s gpplicable

t herei n. Thk ragpriory atsidnistan optpuhe istcqupleshie en iapubot soifotelecting
restricted to electrjc and/,or ti n |II in

art will appF@EPét"é’dt‘Haj'th'ﬁgd '8?2'&5??'89“‘19%%?3‘6%0?%43 i% rt“?'rig'éfa 8 Uééﬁ
used in nobi L&d%emng%dmo@erewdﬁu etefmingl rdantisr eme)coupl ed to the

main station via radio links, or in satellite conmunication networKks.
Furthernore it is noticed that t he above described inplenmentation of the

Deaarks. 1" hovedBs ToFNeRr ot FALR b S aP R s pof e o
Di vi si on Ml i {Hhugm eﬂ?érew?tﬁﬁﬂvera?ﬁmhaﬁétﬁhé 10fr2; #beanﬁsmeaanéqu Whith

I .e. reducing er of termn t hat obe polled during a log-in
procedure bynsusdcﬁmealtetcmhimhlog inf of saititerminkl siafios (TS)emmbnutly otmpdraftsuid atber

till b | ted. M ficat he abov

il ement at | AR Esxmns[‘&ﬁbm;@'@ﬁ‘qkﬁﬂ%éﬁt Tiiondbseamher taraingh staens
tabl es h

ap' s nave Ltm ﬁeﬁﬁg O@g Lpgregwhegam%h éLﬁf.bRg@%‘ﬁﬁ &gieaﬁen&,

termnal ide I n-non- vo

central stat dlisidds. mulhplexe?fe(FDMpMW viceghanndls splairallynseparated;s so‘H téreninal
above tables may be adapted to include any |information reI ated to the
ternnal s or steheniESlhaving e unieye esminal idaniifien (ATR) endyadedingat i oned del ay

and power i nformat Purilngt rr]r?eaq'%:[ gda&%d 1 e on a channel out of said channels;

b. receiving means, adapted to receive via a downstream subchannel of said
channel a log-in enable message including a terminal identifier, said log-in enable
message being transmitted by said main station (MS) ; .

d. message interpreting means, coupled with an input o an output of said
receiving means and adapted to check whether said terminal identifier is identical to
said unique terminal identifier (AT3) of said terminal station (T3);

e. message generating means, adapted to generate under control of said
message inferpreting means a terminal identification message including said unique
terminal identifier (AT3); and

f. transmitting means, coupled with an input fo an output of said message
generating means and adapted to transmit said terminal identification message
towards said main station (MS) via an upstream subchannel of said channel;

characterised in that said terminal station (T3) further is equipped with:

g. memory means an output of which is coupled to an input of said tuning
means, said memory means being adapted to store adaptable historical information

(CT1, CT2, CT3) to be used by said tuning means to select said channel.

(T
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i nformation indicating when a ternminal was |ast seen on a certain channel
or indicating when a channel was |ast used for provisioning, the fact

‘whet her a channel was |ast used for provisioning or for rangi ng, and so on,
may all be included in one entry. Cbviously, the information constituting
one entry determ nes the anmount of non-v@l.atile nenory that is required to
store this entry. In the above enbddinent it is assunmed that the
channel s that are preferably used for provisioning are identified in a

har d-coded way in the termnals. The ABSIRACT terninals therein use

di fferent provisioning channels. In alternative networks, one single
channel may be reserved for provisioning of all termnals. The term nals

then i medi at ele-ﬂN‘Mf’ﬂ-lO'U‘BUR A'TELECOMMUNICATION NETWORK, MAIN 2
reference of T C S |na ard- coded way 1 n e termnals.
Such a netv@ LSTATION ARDARTED-TQ| PERFORM THE METHOD
al so menorised in a hard- coded vvay by the term nals or which are
identified to the termnals via the single provisioning channel, simlar to
t he above enbodi | St
~ channel s and rar.lrg:a %mc gﬁfrll%rf ghg)aéﬁ%glo sﬁﬁl?ﬁ] st;fHe"‘I‘IéFrhﬁv tg#rm\?g%g‘g ST%)HE{}Qﬁa
net wor ks, télecsraminiaitionu seshiarkd- ns‘MdeeaMHdd swith i esdmoriésorwheédeim histdrinak

on the prov i oni,ng a pr.Qvi si.oning .channel is_automatically
used for gt 'ont(f@hﬁﬂﬁd@dﬁ%{]éﬁf 1 ﬁgﬁé dleh 'ﬂgt’mﬂ"?g with resped fo log-

in attempts of terminal stations (T1, T2, T3)' in the past, is stored. This historical

information is frequently updated and is used during a polled log-in method wherein
terminals (T1, T2, T3) are polled either individually or in. groups, executed for
instance after a network crash or power-down, to limit the number of terminals that
has to be polled by the main station (MS) so as to speed up the polled log-in
procedure. The performance of the log-in of each single terminal further increases
significantly if this terminal is located at a substantially fixed location in the network
and if power- and delay information for transmitting upstream identification

messages during log-in are also contained by the historical information.
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t he above call ed PROVI SI ONI NG node and RANG NG node no | onger_ ex1si_asﬂ

separate nodes but are integrated in one single LOG N node.

further remark is that the present invention also nay be @pph ¢eeHIasiB|aenReP1a°ed
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operator for transporting the data format that this term nal supports. The
. ot her -channel s thus are no | onger scanned by the termninal. VWil e the

"~ principles of the invention have been described above in CW\”%
specific apparatus, it is to be clearly understood that th E

made only by way of exanple and not as_ A _ limtation on the sco_e of the

i nventi on. 5 SEP 19971.

Log-in nethod to be used in a telec jcation network i cluding a
plurality of termnal stations (T1, and a main station (M5) whi Ch

has control over log-in of each one of said plurality of tlecmnal stations.

L

(T2, T2, T3) in said tel ecommuni cation network, said |og-in nmethod

conpri sing tggg-_r LQMEITHOD FOR ATHEMHN!CNI‘I% NEI'\MOHK, MIRINIi fi er
AT3) cor ) ) ht form part

(AT3) CorEd) AL STAT ‘ M THE MET6D."

t el ecomruni cati on netvvor K; b. broadcasting fromsaid main station

(M5) to each one of said pI urality of termnal stations (T1, T2, T3) in
sai d t el ecormTheaatincstativei (MSkard pogsiblp oiseathledterminal stations (T1, T2, T3) of a

telecommunication network is/are provided with memories wherein historical
information (TT1, TT2, TT3, TT4, CT1, CT2, CT3), i.e. information with respect to log-
in attempts of terminal stations {T1, T2, T3) in the past, is stored. This historical
information is frequently updated and is used during a polled log-in method wherein
terminals (T1, T2, T3) are polled either individually or in groups, executed for
instance after a network crash or power-down, to limit the number of terminals that
has to be polled by the main station {MS) so as to speed up the polled log-in
procedure. The performance of the log-in of each single terminal further increases
significantly if this terminal is located at a substanticlly fixed location in the network
and if power- and delay information for transmitting upstream identification

messages during log-in are also contained by the historical information.

Figure 1



message to adm.t said single termnal station (T3) to attenpt to |og-in;

~and - ‘c. transmtting fromsaid single term nal station (T3) to said
main station (MS) in response to said |log-in enable nessa a—t-er--pat
identification nessage if said single termnal station ( QEPWEME‘&HSH&[]
said plurality of termnal stations (Tla T2, T3) of said fe Ebunnunl catign
network and if said single ter desires to

oper ational ; d. selectin ,‘.\é\ next uni que term nal ifdept ﬁ)ﬁ A%B’Z)
corresponding to a next termnakestation (T2) if} said sihglLe fmr"M'
station (T3 O0EsS not torm
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said terminal identifier lijst (TT1) including term I’lcl|(_)| dentlflers ( AT%,
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3. Log-in nethod according to claim?2, characterised in that said term nal
identifier list (TT1), for a termnat station (T3) with a substantially
fixed location in said tel econmuni cation network, further '
I nformation indicating a power |evel at which said term na 3
transmtted a termnal identificati onlﬁessage during its npsi ' 0g-
attenpt. 4. Log-in method according to claim?2, cha aetgpm_i;,@ﬁ, 'g1
that said termnal identifier list (TT1l), for a termnal stajion (‘f) W't h
a substantially fixed location in Séii‘gmgl econmuni cati on ngt
contains delay information indicatiftg-eadelay tinme interval] that was
inserted by said termnal station (T3) between receipt of a Tog-1n enaple
message and transmi ssion of a termnal identification nmessage during its
nost recent BogoBrinamethest to be used in B telegprmupisatied refwerkliingudiogcbai m 1,

h I sed i ha [.d | Iial_ i,nf ' ' d d [
of - sa PVEFY ietiBit BBl ioh 2ot ane B naR 2 SRRl he gl P
6. Log- blerdTRigiRd o @k dbrtd of Qald gimﬂw SRFAHR ' dt@tRshs! (Tt MEt, ﬁ@i B said

historical information is updated upon receipt of said termna
i dent i f telegaromuniretisagetmnyrkssiid logkim mettaed compENEngithe steipd ofi ngl e t er mi nal

station (T3) belongs to a certain priority ¢lass of terninals. )
a. selecting a unique termindl identifier fATaB% corresponding to a single

terminal station (T3) that might form part of said plurality of terminal stations (T1, T2,
T3) of said telecommunication network;

b. broadcasting from said main station (MS) to each one of said plurality of
terminal stations ({T1, T2, T3) in said telecommunication network a log-in enable
message to admit said single terminal station (T3) to attempt to log-in; and

¢. transmitting from said sihgle‘ terminal station (T3) to said main station (MS)
in response to said log-in enable message, a terminal identification message if said
single terminal station (T3) forms part of said plurality of terminal stations (T1, T2, T3)
of said telecommunication network and if said single terminal station (T3) desires to
become operational; |

d. selecting a next unique terminal identifier (AT2). corresponding to a next
terminal station (T2) if said single terminal station (T3) does not form part of said
plurality of terminal stations (T1, T2, T3) or does not desire to become operational,
and repeating with said next unique terminal identifier (AT2) said steps b and ¢,

characterised in that for selecting said unique terminal identifier (AT3), said

main station (MS) uses adaptable historical information (TT1).

2. Log-in method according to claim 1, characterised in that from said
historical information a terminal identifier list (TT1) can be deduced, said terminal
identifier list (TT1) including terminal identifiers ( AT3, AT2, AT7, AT1, AT8) similar to

said unique terminal identifier (AT3) and corresponding to respective terminal stations

which have recently logged-in.
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7. Log-in method according to claiml, characterised in that, if said
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AT1, AT9, AT4; AT4, AT6, AT2, ATS, ATO; AT6, AT8,  AT7, |AT3, AT2)
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4. Log-in method according to claim 2, characterised in that said terminal
identifier list (TT1), for a terminal station (T3) with a substantially fixed location in
said telecommunication network, further contains delay information indicating a
delay time interval that was inserted by said terminal station (T3) between receipt
of a log-in enable message and transmission of a terminal identification

message during its most recent log-in aftempt.

5. Log-in method according to claim 1, characterised in that said

historical information is updated upon receipt of said terminal identification

message by said main station (MS).

6. Log-in method according to claim 1, characterised in that said
historical information is updated upon receipt of said terminal identification

message by said main station (MS) if said single terminal station (T3) belongs to

a cerfain priority class of terminals.

7. Log-in method according to claim 1, characterised in that, if said
plurality of terminal stations (T1, T2, T3) communicate with said main station
(MS) in a frequency division multiplexed way via channels spectrally separated,
from said historical information, a terminal identifier list (TT1, TT2, TT3, TT4)
can be deduced for each respective channel of said channels, said terminal
identifier list (TT1, TT2, TT3, TT4) including terminal identifiers (AT3, AT2, AT7,

AT1, AT8; AT2, AT3, AT1, AT9, AT4; AT4, AT6, AT2, AT5, AT9; ATS6, ATS,
AT7,AT3, AT2)
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a. selecting means, adapted to select a unique terminal identifier (AT3)
corresponding to a single terminal station (T3) that may form part of said plurality of
terminal stations (T1, T2, T3);

b. message generating means, coupled with an input to an output of said
selecting means and adapted to generate a log-in enable message including in one
of its fields said unique terminal identifier (AT3);

c. transmitting means, coupled with an input to an output of said message
generating means and adapted to broadcast said log-in' enable message to said
plurdlity of terminal stations (T1, T2, T3); |

d. receiving means, adapted to receive a terminal identification message
transmitted by said single terminal station (T3) if said single terminal station (T3}
forms part of said plurality of terminal stations (T1, T2, T3) and desires to become
operational; and

e. control means, coupled between an output of said receiving means and a
control terminal of said selecting means and adapted to control said selecting means
‘to select a next unique terminal identifier (AT2) corresponding to a next terminal
station (T2) if no said terminal identification message is received within a
predetermined time interval starting when said log-in enable message is

broadcasted,

characterised in that said main station (MS) further is equipped with:
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f. memory means an output of which is coupled to an input of said selecting
means and which is adapted to store adaptable historical information that is used by

said selecting means to select said unique terminal identifier (AT3).
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