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network. The invention is particularly suited to mobile
systems, such as cellular radio systems. .

~ In a telecommunications system, when the network
recognises that & call has been terminated (normally by one
of the parties going "on-hook") the connection is released.
This then -allows those network elements which were used by
the call to be used by other .resources. For example, in a
cellular radio environment the radio channel allocated to the
call is released so that it can be used by other mobile units

to make or receive calls.
For example, in conventional cellular radio systems,

when a.tonnection management transaction (for example a
speech or a data call) ends, the call control protocol
carries out the normal message exchanges to clear the
connections. The sig—nalling' connections are then al.so
automatically released via appropriate message exchanges from
the lower protocol layers.

Similarly, when a mobility management transaction (for
example periodic location update) ends, the lower layers are

in

then also automatically released via apprépriate_ message -

exchanges from the lower protocol layers.

A number of services are available from modern
telecommunications systems to assist the maker of a failed
call attempt. For example a message may be left for the
unavailable user in a voice mailbox. ‘Call Completion to
Busy Subscriber’ (CCBS) services are also known in which thé
system is arranged such that if a caller attempts to call an
engaged line it informs that caller when the line becomes
free and invites him to make another attempt. When a party
ends a call, the signalling and traffic links to that party
are released. If one of these services is in use the mobile
switching centre must then determine the location of the
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According to a first aspect of the invention, there is
provided a telecommunications system for selectively
interconnecting a plurality of network terminals, comprising
means for establishing a communications 1link with an

15 individual network term:.nal so that a call can be established
to -or - from that terminal, means for —releasing the
communications link upon termination of a call from or to
that terminal, means for indicating whether a further ca:ll to
the terminal is to be made, and means for maintaining all or

20 part of the communications link if such a further call is
indicated.

According to a second aspect of the invention there is
provided a method of operating a telecommunications system to
control means for release of a communications link to a first

25 network termination at the end of a call, wherein if a
further call to the termination is to be made, all or part of-
the communications link is maintained.

The term ‘call’ is used in this specification to mean
any communication between the network termination and the

30 rest of the system, including control functions such as
registration updates.

In a preferred embodiment the connection is maintained
for a predetermined delay period, which may be selectable
according to the type of further call.

35 The indication means may be settable in response to a
text or voice message being stored in a message facility, or
may be settable in response to an initial call attempt by a
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information on whether the communications link is to be
maintained at the-end of a call may be transferred as part of

10 such a 1location update, tdéether with any 4information
required to support the service.

According to a third aspect of the invention there is
provided a cellular radio system having a plurality of
control means for establishing radio communication with one

15 or more network terminals, " the control means being arran&ed
to transfer control of radio communication from one control
means to -another, and having means to store—data to support
a call service to the network terminal, wherein means are
provided to transfer such data from a first control means to

20 a second control medns when the control of radio
communication is transferred from the first control means to
the second control means. _ ’

According to a fourth aspect of the invention there is
provided a method of operat;pg a cellular radio system, in

25 which data to support a call service is transmitted to a
first control means associated with a destination mobile
unit, the data is stored by the first control means, and if
control of the destination mobile unit is transferred to a
second control means such data is transmitted from the first -

30 control means to the second control means and stored by the
second control means. ' '

This allows all relevant call -context information to
be transferred from the previous to new intelligent switching
nodes serviné the mobile user when a mobile user roams in the

35 network. Such information could include the identity of the
maker of a call attempt so that he can be alerted to complete
a CCBS service, the nature of the call (speech or data) and
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at-least a first and a second of the switching centres (MSCa, MSCb) bering

associ ated W th respective register neans (VLRa, VLRb) to store
data associated with the network 4 termnals (B), said data
relating to the activation state of one or nore functions

associated with the term nals; the register neans (VLRa, VLRb)
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Protocols between peer entities are necessary for
communications between the entities. Protocols can be

- layered with each layer -allocated particular functions, for
10 example the Data Link layer provides reliable transmission
facilities making use of error detection and correction.

. During a communication instance between two remote
appiications, several protocol layers are involved in complex
systems. Each layer has its own peer to peer relationship

15 and utilise- services from lower layers to provide enhanced
services to the layer_abdve. ‘

Wheén the transactions between applications running in
remote nodes finish, the communications facilities between
the nodes are normally released in an orderly fashion. Each

20 communication layer terminates the peer to peer protoéol
relationship, starting with the highest protocol layexr. Once
all the protocol layers have cleared, communications
connection is automatidally released.,

The invention introduces a new concept of separating

25 the release of the signalling connections associated with the
Connection Management (CM) from those controlling Mobility
Management (MM) entities. . In particular, the release of the
CM and MM and the lower layer connections is separated. The
release of the MM and the c¢orresponding lower layers is

30 managed by a new control element or flag, referred to below
as the Maintain Connection Indicator (MCI) flag. After a
transaction at the CM layer has ended, for example at the end
of a telephone call, the lower layers are not automatically
released. The status of the MCI flag is used to determined

35 if the signalling connection towards a Mobile Station (MS) is
kept or released immediately. Depending on the status of the
MCI flag different actions are taken in the network. A new
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switching centre (MSCh).

According to a second-aSpect of the invention there is

concept of supervising the maintained signalling connection
is also ™ introduced. The flag is under the control of a
supervision timer  referred as the Connection Maintained
Protection (CMP) timer.

This technique of maintaining the MM connection for
use by another transaction can be used to improve the quality
of some services and to improve the network efficiency in
supporting these services. Some—-typical -applications

include: - -

Call Completion to Bugy Subscriber (CCBS)

Here, when the called party B becomes free after
ending an existing call, an indication is sent to the calling
(A) party to re-attempt the original call. Thus, it is
predictable that the % party will attempt to set-up a call
within a short time after party B has comPleted an existing
call. If a MM connection is maintained -in this case, a
faster call set-up can be achieved by eliminating the need to
page the mobile unit, authenticate the called B subscriber

and cipher the radio connection.

Short Message Service (SMS)
In the event that a Mobile Station has been out of
contact with the network when a Mobile Terminated SMS text

message is sent, a message waiting indicator is set in the .

network to enable it to deliver the SMS message when the MsS

next makes contact. Such messages are used, for example, to
indicate to a user that there is a message waiting in a Voice

Message Centre (VMC).

Voice Message Service (VMS)

Alternatively, the Voice Message Centre may itself be
alerted that the mobile station is available to receive a
voice message, and initiate a call attempt to the mobile

station itself.
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being stored in a greésage bacthétyecWiique described above will lead to

- improvements in the quality of some services offered to the
10 customers. In particular, some service response times
perceived by the customer will be improved by eliminating
network delay resulting from unnecessary signalling.
It will also benefit the network by improving the
network performance achieved as a result of eliminating
15 unnecessary -processing of redundant signalling.

_ Preferred embodiments of the invention will now be
described “by way of example with reference to the
accompanying drawings, in which: -

Figure 1 shows the elements of a telecommunications
20 system incorporating the invention. '

| Figure 2 is a diagram showing how the system of figure

1 functions to support a CCBS service.
Figure 3 is a diagram showing how the system of figure

1 functions to support an SMS service.
25 Figure 4 is a diagram showing how the system of figure
1 functions -to support a VMS service. '
Figure 1 shows the elements of a  simple
telecommunications system. A mobile unit B can be put in
radio contact with a base station system (BSS). This is in
30 turn connected to a mobile switching centre (MSC) and the
Visited Location Register VLR which stores details of mobile
stations currently registered with the mobile switching
centre. Calls can be made between unit B and other system
users A, C. If mobile unit B cannot be reached because the
35 unit is switched off or engaged on another call, calls from
users A, C pan be diverted to a Voice Message Centre (VMC).
A Short Message Service facility (SMS) is connected through
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may be settable in response to an initial call attenpt by a

+3- second termnation to which an indication is sent that the
first termnation has conpleted a call._ - _ The tel econmuni_cati ons
systemmay be a cellular radio system Such systens allow control of
the communications 5 link to be transferred fromone control centre to
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systenlhawlMyppqﬁmgnﬁangzsﬁrv1ce (SS) and Short Message (SMS) entitles

and protocols.
The Maintain Connection Indicator (MCI) is used as a

basis for decision making on whether to maintain an existing
Mobiiity Management signralling connection with the Mobile

10 Station after the existing user of the Connection Management
layer ceases the need for a CM connection.

The MCI variable (flag) can take several distinct
values each indicating a different status. One of the values
(zero) is used to indicate that the MM connection does not

15 need to be kept and.can be released immediately. The other
values are used to indicate that a connection needs to be
kept for -use by other users within (and possibly above) the
Connection Management layer. .

It is useful to supervise the MM connection to ensure

20 that it is released after a predetermined period if it is not
used. This timer would protect against any possible abnormal
events. It may be useful to have different time-out values

for different applications.
The MCI status could be coded as a flag taking two

25 possible values:
one indicating that the MM connection and lower layers
to be released immediately; and
the other lndlcating that the MM connection is kept
for other transactions.

30 For each MCI status where a MM connection has to be
kept, a Connection Maintained Protection timer may be
associated with it. To provide flexibility, four different
timer values (including zerxro)} are assignable-for each MCI
state. ‘I’he- timer value would depend on the associated

35 service. |

The MCI status and the associated CMP timer could be
coded using. one octet as shown in Table 1 below:
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contrql neans for establishing radi o comunication with one 15 or nore
nretwork termnals, the control neans being arranged to transfer control
of radio communi cation fromone control- g -nmeans to-another, and having
means to store-data to support a call service to the network term nal
wherei n neans are provided to transfer such data froma first contro

means to 20 a second control means mxﬁEngthe control of radio
communi cati@ais transfercred fromthe firgt conirnl =means to t he second
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35 network. |Such i nformation coul d incl itX oé,t e maker of

a call attefpt so that he can be alerte g 1Tme Zervice, the

nature of tffie call (speech or data) %po
X X X X X

Y prevpous
er when a

Connection
kept for Call
Control
entity.

Connection
kept for
Supplementary
-Service
entity.

Connection
kept for
Short Message
Service
entity.

Connection
kept for Voice
Message
Service
entity.

Reserved
Reserved

In this table ’x' indicates that the status may be
15 70', or it .may be ‘1, the latter case indicating that two



-4- . the tine of the attenpt (to control a time-out on the CCBS
sérvice, and/or to include in a text nessage). Many nodern
systems utilise the concepts of protocol g - layers in the line with the
Open System I nterconnection (OSI) 5 principles to hel p manage conmplexity
of large comuni cations systens. Prot ocol s between peer
entities ar eentactasasara)tef tfn.aggedconnflntm Imazhebehmeﬁhteheiﬁékl vaBse is

Pr ot ocol s I r 0 cul ar
functions, i 1ppases, BHE' RzrtipoRBily Y Unedr0ERL oM RBEL (e edes.
transm ssi on f el |Q¢I§se<?ﬁ|@mgi§ser©19€¢¢¢)r ifeteltilon mnotl oxrirldatédn.

During a com&atﬂw OM T HGE ASlWRRN two renote appl i cati ons,

sever al protocol axers are _1 nvol ved 1 n conpl ex X
the end of the release of a Connection Management

transaction, the lower layers are not released automatically.
The status of the MCI flég is first_examined at the end of an
existing CM transaction. Depending on the status-of the MCI
flag different actions axe taken in the network.

10 If the status of the MCI flag is zero indicating that
no new transactions are waiting to wuse the existing
connection, the connection ig released by sending a CLEAR
COMMAND message towards the Base Station System which in turn
releases the Radio Resources (RR) connection to the Mobile

15 Station. After-the response-from the Base Station System is
received, the connection towards the Base Station System is

released -in the normal way.
‘'If the status of the MCI flag F indicates that there

are other transactions which could make use of the
20 connection, the existin& signalling connection to the Mobile
Station M is not released. The connection is maintained for
use by another transaction. A Connection Maintained
Protection (CMP) timer may be started to supervise the
maintenance of the connection until its new transaction

25 starts utilising the maintained connection.

If a new transaction has been aborted and it fails to
utilise the maintained MM connection, the MM connection is
released after the expiry of the CMP timer. :

Figures 2, 3 and 4 each show six stages in the -

30 progress of the call management for three different services.
The connection-management system (CM) makes the various
connections between the users A, B,-C, the Short Message
Service facility SMS and the voice message centre VMC. The
term "comnection management system” 1is used in this

35 specification to describe the actual network entities shown
in Figure 1 .and the communication protocols between them,
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systens. Each layer has its own peer to peer relationship 15 and utilise-

gervices fromlower |ayers to provide enhanced services to the | ayer
above. Wien the transactions bgigmeen applications running in
renote nodes finish, the communications facilities between t he nodes

are normally released in an orderly fashion. Each 20 comuni cation | ayer
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' " The call between parties B and C continues (step d).
When it finishes (step e), in response to the condition of
flag F the signalling connection from the mobile switching
15 station to user B is kept open for a short period determined
by the flag value F and it associated timer. This allows the
connectionm management system CM to alert user A to the
availability of user B so that a call back can be carried out
(step f) without the need to set up a completely new
20 connection, including the allocation 0of a channel, betwéen
the mobile switching centre MSC and user B. The flag F is
then reset to zero.
Whilst the Mobile Station (User B) is out of radio
contact with the network, information related to the CCBS
25 service and the MCI of the flag is stored in the MSC/VLR.
When the user B next makes contact with the network (e.q.
Periodic Update, IMSI attach, Location Update) the stored
information in the MSC/VLR is used to perform different
actions in the network, for example, keeping the MM
30 connection for use by other transactions. When contact is
made with the network by User B, this c¢ould be at the same
MSC/VLR or a different MSC/VLR. In the case where the
MSC/VLR is different the information related to the CCBS
services and the MCI flag can be transferred from the
35 previous MSC/VLR to the new MSC/VLR. This allows User B to
roam freely .between different MSC/VLRs in the network without

loss in service quality.
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concept of supervising the maintained signalling connection Is al so
i-mt r oduced. The flag is under the control of a supervi sion tinmer
referred as the Connection Mintained 11Protectlon (CwP) timer, 5

Thi's techni que of maintaining the MM connéction for use by anot her
transaction can be used to inprove the quality of sone services and to

LBt cal appl 1 cati s BELFEYe Wisc/vIR UMY | ) od Wpre SOKYY e usSPTE
Subscri ber (Bcdp®) moved to apjgpW Msﬁ%@ﬁRtﬁérﬁéFPeérﬁ&rﬁWl?#ﬁﬁﬁnﬁﬁ?ﬁr%%&

after erlingt2anerbst id1Q Cﬁéievﬂﬂtl ll*ill(latd:&litéﬁt SeRif oirtrath@nc al PhNg
(A) party tOevreen'catz.tse ettetc eedoraI pxe prev1ous rIEH?VLﬁt éh the reception
5 of the standard CANCEL LOCATION message within the Mobile
Application Part (MAP) protocol from the Home Location
Register (HLR). Once this event is detected at the previous
MSC/VLR, all call context information for user'é including
CCBS and MCI flag is transferred to the new MSC/VLR using a
10 signalling protocol e.gq. the-ﬁAP protocol. The transfer will
be through the Home Location register of user B. The new
MSC/VLR will process the call. context information including
the CCBS and MCI flag information in the same way as the
first MSC/VLR. Thus the user B will receive the same benefits
15 at the new MSC/VLR.-
Figure 3 shows the procedure for the Short Message
Service,- Such services are used to indicate to a user that
some action is required of him, such as retrieving messages
from a voice message centre which have been received whilst
20 the user has been out of contact, for example because he was
out of range of a base station or had switched his terminal
off. The Short Message facility may attempt to deliver a
message towards user B at any time, but the user B may not be
within radio contact when a message is to be delivered (step
25 a). The SMS service centre is alerted that "'the message has -
not been delivered to user B and the service centre stores
the message for future delivery. In step b) the MCI octet
element ‘5 is flagge&-to indicate that a message is stored
in the SMS facility. In step ¢) user B communicates with the-
30 network, e.é. to make a registration update or to make a call
attempt. The MCI flag indicates that the link so established
should be maintained to allow the short message to be passed
to the user B (step 4)) In step e) the message is
transmitted Eo user B and the flag value F reset to zero.
35 When the message has been transmitted the connection to user
B can be dropped (step f) immediately, if it is not being

used by other transactions.
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15 predictable that the A party will attenpt to set-up a call within a

gshort ‘time after party B has conpleted an existing call. If a MV
connection is naintained -in this case, faster call set-up can be
achieved by elimnating the need to ~ g%gé the nobile unit, authenticate

the call ed B subscriber 20 and ci pher the radi o connecti on. Shor t

Message Service (S In_the,event .t ha . ile.Stati.o s been
Ut of . contact BEERTERd ABEVE: B ALS OXAASHPorTRs RN SeC 4 Rshittdh, (i
message i s Vehce MesesgrgCendins ddsield daiddatess&he response. ndmuditid s o
enable it tg,debhyercide,slb BeIgagmiMIen i uddvail 04 BBKRSsEORLAG!S

Such nessages are used, for exanple, to, ., indicate to user that there is
a nessage WAPERAGY Pt aRPERET CablsadBiEiattE (SFEP. 20 useki Belfeddhge
Service o Vi¥Bhmunication AkitQ nadrety, (he s¥eipCd)MassageaCattenptsy tid sel f
be alerted thap the mybi.l e station i ava'lagk Q.re eive ? ..voi ce
message, an8OPAPRLSAEe,WE uﬁffé#bﬁstg hgbl § §§t§F§t}&ﬁeitséH¥°e
user B is busy the connection management system CM diverts
the call from A to a voice message centre VMC. A flag F is
set. ‘The flag value depends on the nature of the
10 supplementary service. In this example the MCI octet element
' 6’ is flagged indicating that a message is held in the voice
message centre VMC. In step e) the call between users B and
C is terminated. However, in response to the condition of
flag F the signalling connection from the mobile switching
15 station to user B is kept open for a short period determined
by the flag value F. -This allows the connection management
system CM to make voice message connection (step f) without
the need to set up a completely new connection, including the
allocation of a channel, between the mobile switching centre
20 MSC and user B.

The embodiments described above are described in
relation to a cellular radio system. However, similar
principles are applicable to any communications system in
which resources are shared, such that not all the

25 terminations can use a <resource simultaneously. Such
resources include not only radio channels, either in a
cellular system or as part of a point-to point fixed link,
but also other fixed links such as wire pairs in a party
{shared) line or channels in a multiplex system in a trunk

30 network. In a fixed system the control protocols can be
simpler as a given termination will always be under the
control of the same control means, so there is no need to
provide for handover of MCI '‘flag’ conditions from one
control means to another, as is necessary for the cellular

35 radio embodiment described above.
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-6- : When a Mobile Station establishes contéEt‘VWTﬁrt%a;
" netmnrk again it would nornmally carry out a MM Sp actlon
T(\ °&¢:h Peri odi ¢ Updat e, Loc t3| on f ”’#

rvi‘ces.

ts avallablllty for 5 contng S

dure IS conpl et ed, the MM connecti on could be kept |f

|c the MCl flag, for tras;&&hﬁing any SM5 nessages to the M.
The use of the techni que descri bed above W |l ead to i mprovenents in

the quality of sone services offered to the 10 custoners. In particular,

Sonme serviceg, respgnse téléwmmummmyed bystbr CcUFRTEr géldc®bvely
romunnecessayr

| nproved by :.%ltlenr?‘crlaaz;[ne llw |a| P I“§"8 eto tnPﬁgg% tg%;f‘%% §W?W H)'%

si gnal |'i ng.
net wor k pPr fiarince @ hi estedblbis ol s W t otrfmne.in:maﬁtonsg Iink with an

unnecessary o ACESRl0 Q. Jendant 12 908IANI's ca1l can bE'EIEE b nea
to or from that terminal, means_ for releasing the
communications link upon termination of a call from or to
that.terminal, means for'indiqeting'whether a further call to

10 the terminal is to be made, and means for maintaining.all or

part of the communications link if such a further call is

indicated. .

2. A telecommunications system according to Claim _1,
15 comprising timer means for Tausing the link to be released
after a predetermined delay period. '

3. ‘A telecommunications system according to Claim 2,
wherein the indication means indicates the type of further

20 call to be made, and the delay period of the timer means is
selectable according to the type of call.

4. A telecommunications system according to any preceding

claim, having a message facility for storing messages to a
25 first caller when a connection to the first caller cannot be

established, wherein the indication means is setéable in

response to a message being stored in the message facility.
5. A telecommunications system according to claim 4
30 wherein the hessage facility stores voice messages.

6. "A telecommunications system acecording to claim 4 or 5
wherein the message facility stores text messages.

35 7. A telecommunications system according to any preceding
claim, having settable signalling means for signalling to-a
second termination that a first termination has completed a



described by way of exanple with reference [to the acconpanyi ng

Lel communi cati ons 20 system i ncor por at iln;:? he fﬂi}eﬁl'{lﬂ RO IR R oo

2 is a diagram show ng how t he system of dgure __ Bncti oms %0 *support

a CCBS servi ce. Figure 3 is a diagram shoWi ng how the system of
lgure 4 is a

figl t a Vi ce, Fi
di 261 am showP AL hoWPnE " 99aL LRRr PR ohpa: At oAl §RRF GRELEs SaRbBPEeatonG
servi ce. respons€yore call athewpt byheaid adement termdhatian te spiéa

t el ecommuni caf { 9PSce¥Ri S mobile unit B can be put in radi o contact
vmth a base station systg%r:n1 BSS). This is in 30 turn connected to a nobile

switching centre (MSC) and the Visited Location Register VLR which

stores desaigs of QDQbh%comm&hibh@ﬂ%n‘éuégg’t@éﬂn)éanécﬁ%:dtit ed %%fg%@@egg
et we

hi
RSN IS 2 L S 22 Eﬁeaﬁﬁiﬁce@mp@aeﬁéaosgcaa§sefnhes3@ Leeilukar

swi tched of fradiengweesm.on anot her call, calls from users A, C can be
diverted to a Voice Message Centre (VMO). A Short Message Service

facility (SM5) is connected through
9. A telecommunications system according to Claim 8,

10 having means for transferring information on the status of
the indicating means from a first control me-ans to a second
control means when control of -a network terminal passes from
the first control means to the second control means.

15 10. A cellular radio system having a plurality of control
means for establishing radio communications with one or more
network- terminals, the control means being arranged to
transfer control of radio communication from one control
means tc; another, and having means to store data to support

20 a call service to the network terminal, wherein means are
provided to transfer such data from a first control means to
a second control means when the control of radio
communication is transferred from the first control means to
the second control means.

25 _
11. A method of operating a telecommunications system to

control means for release of a communications link to a first
network termination at the end of a call wherein if a further
call to the termination is to be made, all or part of the

30 communications link is maintained.

12. ‘A method according to Claim 11, wherein the link is
maintained for a predetermined delay periocd.

35 13, A method according to Claim 12, wherein the delay
period is selected according to the type of further call to
be made. s

T?ﬁi‘ﬁ’f‘il?! mnmi:
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- - . the nobile swtching centre MSC, which canstore text

nessages for later transm ssion to the users [.ption
bel ow t he term Connecti on Managenent S used“!ﬁ ﬂ , l

Control (CC), 5 Supplenentary Service ( and Shor t

entities and protocol s. The Mai ntai n Connection | ndi cat or
M) is us as a i n an
S sting b | f epRes, BeeRrafe Sh Anines et ELES R TEHFLA 10

Station aftdh® h%°’é9&?§%?ﬂ§19§e|116ﬁ‘ tlh?e @éhﬁ‘éé%neﬁ VEnayemessage Hoaykhe _

ceases the ridemst alethrdt GUMEGdtAbn is stored IR aMues\alded¥agi(fildg) can
take several distinct val ues each indicating a different status.” One of

t he val ues (zero) is used to indicate that the MM connecti on does not
15 need tD Bé. kept Aamdtbed becorefibagetioi anpdofit@laims The 8 her, whé/ﬁéittesh
are used tog % 1%443*;:}n am%é’ﬁg‘ezc.%hggtneﬁgsréspol}!se tkegt fzﬂl ua{stet l%1}11':vt:C)t er

users wthi n possi
from a second termnation. -

16. A method according to Claim 15, wherein a signal is
10 sent to the second termination when the first call ends.

17. A method according to any of Claim 11 to 16, wherein
the telecommunications system is a cellular radio system.

15 18. A method according to Claim 17, wherein when control
of a network termination passes from a first control means to
a second-control means, information is transferred from the
first control means to a second control means relating to the
whether a communications link is to be maintained at the end

20 of a call. -

19. A method of operating a cellular radio system, in
which data to support a call service is transmitted to a
first control means associated with a destination mobile

25 unit, the data is stored by the first control means, and if -
control of the destination mobile unit is transferred to a
second control means such data is transmitted from the first
control means to the second control means and stored by the
second control means.

30
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COnnec.tlon Managenent | ayer. It is useful to supervise the MM
connection to ensure 20 that it is released after a predeterm ned period if

it is not used. This timer woul d protect against any possi bl e abnornal
events. It may be useful to have di fferert® ti ne-out val ues for different
applications. The MCI status could be coded as a flag taking two
25 possi bl e val ues: onﬁmQ% a the MM connection and

| ower | ayers to be rel eased i 194 t he ot her

i ndi cating that the MM connection is kept for other transactions. 30
For each MCl statu e o] n pha p a Connectlon
Mai nt ai ned Pr ot ect ?g\r,:@t :i;%lépP{MuS HQE&ngéog g’t e% PngJhul%(f ‘;ﬁ%

flexibility2ft®y adl‘:ﬁaélﬁéﬁﬁ:lon 2t e mm@%m&aﬂgn@@to)aaee aﬁshagmabl e
for each wenae@teﬁoea examﬂet 'a'EE'E:h)éalaH@. qudtelf&ﬁﬂénéncwf aéﬁeﬁg&gﬂ 35
ner e

servi ce. 1 status, and, t he assocj at ed .
coded usi ng &i’t?rﬁclaé'te Qgts?ft’o\?\ﬂ"‘?ﬁwl%’rfé relgrasgg. If another connection

is to be set up on ending of the current call, e.g. a voice
message or ' Call Completion to Busy Subscriber’ 'arrangement,
a flag F is set in the connection management system CM. The
10 status of the flag F is used to determine if the signalling
connection towards a termination B should be kept or released
imme_diately. Depending on the status of the flag F different
actions are taken in the network. The connection is
maintained for a predetermined interval. |
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#9- entitie fllagged If this is the ‘-czlse the timer v[al ils
the I'ongest one CWQF The flaggpd entities g
The connection is ed if is npt utilised | beforethel._CM_t_Lner

expiresd) 5 At the end of the fel ease of aj Connection_Managenent
transaction, the lower layers are not|rel eased au}omatically. - The
status of the MCl flag is firstexam ned_at rthe_nd of an exi sting CM
transaction. Depending on the _status of tz.’e flag different actions
are taken in the network. 10 If t emstatus of the MCl flag-is zero
I ndi cating that no new transactions are waiting to use the existing

a CLEAR

connection, the cemrestdon is released by sendin
nmessage towards t:he Basg Station System which i taln rel eds t He
Radi o Resources (,FSQMC_@ nection to thg- St ation.  -Aft rj%e

response fromthd Base $tation Syste
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recei yved, the connizct i on ltovvards the Base StatiofizPysgemis ereased-in
t he normal way. g the status_of the MX:flag F_i ndi categst hpt

t here re ot heli t Mansfact i ons seou-d—rake—pse—ef—the 20 fofMecli on,
t he exi staig Si gnalmonnectlon to 1he Mobile | Station Mik_nof

rel eased he connget+er—~i s mai ntai ned{for usej by another

transacti on. A §Con ect|ion Mui ntai néd Prote¢tion (CWP) tilme be
started to supervike e mai nt enané:e—o*f—-f-l"rjr—eeﬁnect ion until

transaction 25 starts util

lising the ma

| nt aj1y®d” connect i on.

vmc,

new transaction has been aborted and it fails to utilise the mTamTt=i ned
MM connection, the MM connection is rel eased after the expiry of the CWP
timer. Figuresj{2, 3 and 4 each show six_stages in the 36—p+qgress
of the call nanageément fdr three different servijeels”~ The
connecti on- managenenty_syste keS The vart ous C OR\E-Et-( %etv\een
the usersjA, B, - G $hor t I\/bssage T Ser vi ce/T‘acrH ty -SMS &ipd e jvoi ce
nmessage cC re VMG—Hae— term" connelctlon,franagenent systent is used in
this 35 specificati%to descri be the ﬁtual net\_/f‘rk entities slhown ] in
Figure 1 and the go ni ¢at4-on protoc hem -
g proto ) VM
M
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- 10 - ‘ Figure 2 shows the procedure for the Call Conpl etio—r??i'%’
Busy Subscriber (CCBS) service. Initially (step a)) user Bis I n
conmmuni cation with user C. In step b) user A attenpts to conmuni cat e.
with user B as shown by the dotted |ine. {g ace 5 user B is busy the
connecti on nmanagenent system CM offers user Athe CCBS facility and, if
accepted, the connection managenent system CMis configured to nonitor
user B, and a flag F is set (gBgmgRapr The flag val ue depends on the

nat ur e of the suppl enen rvice. In this exanple the elenent 10
"4 of the M octet i'?ﬂ#é'gﬁléﬁzgéml}ﬂ%ﬁ%TWhat a

suppl enment ary servEeoe ah&slbpéoneecgetwoel, e.g. a cellhkbaratadibetsyeeten,
parties B a Nt p.d) N Qi ) peagl
e Lq %‘r@.ﬁgﬁc@?gﬁ af ﬁ%% clgny){}et':rh.o% gl%ﬂ:a GRS 18Re8) ¢ lg'zﬁ the

responsetot e condition o € Ssign g connection 1ro
nmobi | e swPt GRGRE- 15 ot |xasplieo afssheBend répe oplephoneacahbsr ttheriwder

~determ ned 1aydbs Bh@ hbRla¥bhifeic M, Ide 13330, at ?t@h%ﬁggﬁer-rggrﬁué%éfé’ﬁ the

connecti on rrane‘l:gergnt selstem CMto alert user Ato
1s €0 Dbe set up on ending of the current call, e.g. a voice

message or ‘Call Completion to Busy Subscriber’ arrangement,
a flag F is set in the connection management system CM. The

10 status of the flag F is used to determine if the signalling
connection towards a termination B should be kept or released
immediately. Depending on the status of the flag F different
acti_ons are taken in the network. The connection is
maintained for a predetermined interval.
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availability of user B so that a call back can be carried out (step f)
w t hout the need to set up a conpletely new 20 i i i he
al l ocation of a channel, between t he nobi | ecgﬂ?mgsﬁﬁﬁgbgéée%ﬁ%ﬁﬁg and
user B. The flag F is then reset to zero. Wi | st the Mbile
Station (User B) is out of radio {ggntact witHPatee $BWSER, 1986 or mati on
related to the CCBS 25 service and the MCI of the flag is stored in the
VSC/ VLR When the user B next nmkes contact with the network (e.g.
Periodi c Update, I MSI attach, Location Update) the stored information in
the MSC/ VLR is used to performdifferent actions in the network, for
exanpl e, keepi Rgo@ew 30 connection for use by other transactions. Wen
contact is itk the network by User B, this could be at the sane
M5C/ VLR or a different M5C/ VLR In the case where the M5C/ VLR i s

different the information related to the CCBS~VLB&rvices and the MOl flag
can be transterred frjon the 35 prEvi ous M R to the new MSC/ VLR  This

al lows Userf B t @ noan f pe"ay \eegiadid fefent MSC/ VLRs in the network

wi t hout |l oss in sqrvjce quality. \

PSTN | C
VLRb aY /
B BSSb MSCb L‘
SMS VMC
Fig.5.
F1 F2
HLR
FRIS ) F,F2
CL LU
VLR1 ' VLR2




The previous MSC/ VLR needs to be aware that the user B has noved to a
new MSE/ VLR service area in order that it _ can transfer all rel evant
call context information. This event is detected at the previ oug t
M5C/ VLR with the reception 5 of the standard %@’IECE}S EI@N‘FBE§ %ee

wi thin the Mbile Application Part (MAP) prot D romthe Hone

Locati on Regi ster (HLR). Once t R &4event is detect maggft MSprevi ous
MSC/ VLR, all call context information for user B pagd:u g CCBS and MCI
flag is transferred to the new MSC/ VLR using a 10 signalling protocol e.g.

t he MAP pr ot ocol g=:T e2ransfer wi || be through the Home Locati on
regi ster of userﬁé’[ «New MSC/ VLR wi | | process the call context
i nformation including the CCBS and MCI flag information in the sane way
as the first / VLR. Thus the user B w recei ve the san nefits 15
at the new I\/Bdﬁ i t he rri—'g;rjt he Short
Message §er i - Such's T ndicate to a t hat
sonme acti orai s reegqred of him gsuch as retrigving nmessages

A

‘T == | B
b) \j’—”—"T’__{
A b————-

NTUE ~~MSC
i
ol
C = 1 —_1 B
ORI Sa—
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0
CcM F,
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froma voice pessage centre which have been received whilst 20 the user has

been out of contact, for exanple because he was out of range of a base
station or had switched his terninal of f. The Short Message facility
may attenpt to deliver a nmessage tomards user B at any tine, but t he
user B may not be W thin radio cont ag Sn a gﬁ sage is to

delivered (step 25 a). The SMS service centr isghgr ﬁc?Wﬁﬁt§Qﬁ?tnessage
has not been delivered to user B and the service centre stores t he
nmessage for future dgljver In step b) the 0, h¥¥$enent "5 s
flagged to indicate J rressage is stored %&e §§Eg acility. In
step c¢) user B communi c&tes with the- 30 netmnrk e. . to make a

Fhe MCI flag indicates
ed to allow the ¢ t

In step e) th%Egassage
eset to zero. 35 n the

B can be dropped

ot her transacti ons.
MSC

q make a call attenpt.

regi stration update ©
that the link so est
nmessage to be pagsed
IS transmt t Omehrad
nmessage has beentransmitted the co

(step f) immediately, if it is not be

F
t)) SMS Fff B
cm/ MSC
F
cm’ ~—MSC

(j) SMS -~_,___~_T 1. B
e) SMS \f —]‘r —_ B

| F
sws 1




- 12 - . Figure 4 shows an alternative procedure in which the

Voi ee *Nessage Centre itself initiates the response. In this exanpl e the
user Bis initially unavail able because he is Th@vgdg@(ﬂaﬂiﬂcwfrfé}e"éal | .
Initially (step a)) user Bis in 5 conmunication with user C. 1In step b)

user A attenpts to ~communi cate with 45r B a own b%gbrﬁﬁﬁﬁttEd l'i ne.
Si nce user B is busy the connection managene rts

the call fromAto a voice nessage centre VMC. A flag F is set. The
flag value depend nature of the 10 supplenentary service. In
this exanple the Ztelenent "6'" is flagged indicating that a
nmessage is held in the oi ce nmessage centre VMC. In step e) the cal

bet ween users B and Cis termnated. HoweveysFin response to the

condition of fl'q? the signalling connecti fromthe nobile i~y chi ng
15 station to éﬁ r B a_short perydod T ﬁylthe
is

flag value F. i ows t he conndcti on nanage ke
vVoi ce nessage conneiigin (step f) wift hout t he

conpl etely new conn on, includin

bet ween the nobile swi tching cent

b) i —

) AP——""7" VMC
cm’/

0 5 —f—F—— L

A %'\VMC

9 A\r ij S——_:\Ac

cm/ ~ MSC

e) f——‘s >
A VMC
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20 MBC and user B. The enbodi nents descri bed above are descri be

rel ation t uI ar radl 0 system However, jvlhm Lar principles are

| i cabl e I' ions systemin | Gh FeSOUrCes—are. .. :

gﬁgr ed, suoﬂ I they25 term nati ong__ cantPifelDgs! Lr»‘est’)u_rcefﬁG

si mul taneousl y. Suc r*esources i ncl uge not onl @ Padioticghamnel!s.,.. 'elptxdmelr ..........
in a cellular systemor as part of a point-to @ 6itifhsxed: pignl, ... lopuged ...
al so other fixed links such as wire pm a pa ’D/"' fgharedrd LinQo@tyed ..........
channel's in a nultiplex systemin at net work.l:nca fixedssysteputdae. . ..
control protocols can be sinpler as a given te manat ban, wieklpal ways "be
under the control of the sanme control neans, thereis-no-neet-to—-
provi de for handover of MZl 'flag' conditions from one control neans to
anot her, ad is AcCSSRPPNICIHORYEYSEa FRIMPIHSIBS a mbetiabityeofydichingt centres forbed

above.

establishing communication links with one or more network terminals (B), so that a
network terminal can establish a communication link through different switching
centres at different times;
at least a first and a second of the switching centres (MSCa, MSCb) being associated
with respective register means (VLRa, VLRD) to store data associated with the network
terminals (B), said data relating to the activation state of one or more functions |
associated with the terminals;
the register means (VLRa, VLRb) having data transfer means, responsive to signals
(S, CL) transmitted when communication with a network terminal is transferred from
the first switching centre (MSCa) to the second switching centre (MSCb);
the data transfer means being arranged when such tfansfer takes place:

to read, from the register means (VLRa) associated with the first switching
centre (MSCa), the data relating to the activation state of the fanctions associated with
the terminal;

to transmit said data to the second switching centre (MSCb);

and to store said data in the register means (VLRD) associated with the second

switching centre (MSCb).
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t el econmuni cati ons systemconprising a plurality of s mﬁ“\or
establ i shing comunication links with one or nore netwﬂ‘m t“m
that a network term nal can establish a conmunicationt'i

different swwtching centres at differeté tinmes; at |east a flrst and a

second of the switching centres (MsCa, MSCb) being associated wth
respective reg'&Eﬁécdiﬁﬁﬂﬁcﬁti@n?%gstéﬂaa@)cléﬁe&tﬁ@alﬂﬁi SfufBErEoR fn‘s?ﬁn%"nieﬁﬁ he

network termnals (B), said data rel atlngtoth activation state of one
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indictate whether a further transaction is to be made involving the terminal (B), and

means responsive to the setting of the indicating means for preventing release of all or

part of the communications link.

3. A telecommunications system according to Claim 2 , comprising timer means

for causing the communications link to be released after a predetermined delay period.

4. A telecommunications system according to Claim 3, wherein the settable
indicating means (F) indicates the type of further transaction to be made, and the delay

period of the timer means is selectable according to the type of transaction indicated.

5. A telecommunications system according to any of Claims 2, 3, or 4 having a
message facility (VMC) for storing messages to a first caller when a connection to the
first caller cannot be established, wherein the indicating means (F) is settable in

response to a message being stored in the message facility (VMC).

6. A telecommunications system according to Claim 5 wherein the message facility

(VMC) includes means for storing voice messages.

7. A telecommunications system according to Claim 5 or Claim 6 wherein the

message facility (VMC) includes means for storing text messages.
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the f| rst switching centre (MSCa) to the second switching centre—-(MCh);
the data transfer neans bei ng arranged when such transfe | ace:
to read, fromthe register nmeans (VLRa) associated with m#
centre (MsCa), the data relating to the activation state*o
associated with the termnal; tojZransmt said data to the s%cd‘nd
switching centre (MSCb); and to store said data in the register
means (VLRB) asaoibdnitidabiond §shat atdrainyitd GHY BY CEARE 260(7VBiling settable
signalling means (F') to signalling to a second network terminal (A) that a first
network terminal (B) has completed a transaction, the signalling means (F') being

settable in response to a transaction attempt by said second terminal (A) to said first

network terminal (B).

9, A telecommunications system according to any preceding claim, wherein the

telecommunications system is a cellular radio system.

10. A method of operating a telecommunications system in which network terminals
can establish communication links with different switching centres at different times,
and in which data relating to the activation state of one or more functions associated
with the network terminals is stored in a register (VLRa) associated with a first
switching centre (MSCa) through which a respective terminal (B) is currently in
communication, wherein when communication with the network terminal (B) is
transferred to a second switching centre (MSCb), such data is transmitted to a register

(VLRD) associated with the second switching centre (MSCb).

11. A method according to Claim 10, in which the data is read from the register
(VLRa) associated with a first switching centre (MSCa); transmitted to the register
(VLRb) associated with the second switching centre (MSCb); and stored in the register
(VLRDb) associated with the second switching centre (MSCDb) in response to signals (S,
CL) transmiited to and from the switching centres (MSCa, MSCb) when control of a

mobile station (B) is passed from one switching centre (MSCa) to another switchjng
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14 2. A tel econmuni cations systemas clainmed in Caim1l, further

conprising neans for releasing a comunications Imk—upgn_t_eLm_naLl on_of a
transaction fromor to a termnal (B), the registers mLRa VLRD)

including indicating means (F) settable to indictate ﬂm Jmm'uﬂm
5| ve

transaction is to be nmade involving theil8erninal (B),
to the setting of the indicating means for preventing rel ease of afl “or
part of thensomEsthgati ons |ink. 3. A tel ecommuni cations system

according to Claim?2 , conprising tinmer means for causing the

comuni cations link to be released after a predeterm ned del ay peri od.

4. A tel econmuni cati ons system according to Caim3, wherein the

settabl e
12. A method according to Claim 10 or Claim 11, in which the data is used to

control_means for release of a communications link to a network terminal at the end of
a transaction wherein if a further transaction to the terminal is to be made, release of

all or part of the communications link is prevented.

13. A method according to Claim 12, wherein the link is maintained for a

predetermined delay period.

14. A method according to Claim 13, wherein the delay period is selected according

to the type of further transaction to be made.

15. A method according to any of Claims 12 to 14, wherein the commmunication link

is maintained if a message to the first network terminal is stored in 2 message facility.

16. A method according to any of Claims 12 to 15, wherein the indicating means is

set in response to a tramsaction attempt from a second terminal.

17. A method according to Claim 16, wherein a signal is sent to the second terminal

when the first tfamsaction ends.i

18. A method according to any of Claims 10 to 17, wherein the telecommunications

system isa cellular radio system
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seized by another call. This would lead to the ‘Call
Completion to Busy Subscriber’ failing, or appearing to the
caller to do so, as the new call attempt would fail. 1In the
case of message services, there is an increased possibility
that the unit will have moved out of range, or will have been
switched off, before the voice message can be sent, resulting
in a delay in receiving the message.

According to a first aspect of the invention, there is
provided a telecommunications system comprising a plurality of switching centres for

establishing communication links with one or more network terminals (B), so that a
network terminal can establish a communication link through different switching
centres at different times;
at least a first and a second of the switching centres (MSCa, MSCb) being associated
with respective register means (VLRa, VLRDb) to store data associated with the network
terminals (B), said data relating to the activation state of one or more functions
assocjated with the terminals;
the register means (VLRa, VLRD) having data transfer means, responsive to signals
(S, CL) transmitted when communication with a network terminal is transferred from
the first switching centre (MSCa) to the second switching centre (MSCb);
the data transfer means being arranged when such transfer takes place:

to read, from the register means (VLRa) associated with the first switching
centre (MSCa), the data relating to the activation state of the functions associated with
the terminal;

to transmit said data to the second switching centre (MSCb);

and to store said data in the register means (VLRDb) associated with the second

switching centre (MSCDb).
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rre!ss,age facility (VMO) includes neans for storing text nessages.

15 8. A tel econmuni cati ons system according to anbrmgfi g&ai e 2 to 7,
having settable signalling means (F) to signalling to a T 3G FPlarament sheat
terminal (A that a first network termnal (B) has conpleled a
transaction, the signalling nmeans (F) being settabl eDifmsr s@odﬁbl@@ﬂa
transaction attenpt by said second termnal (A to said first network
termnal (B). 9. A tel econmuni cati ons system according to any
preceding claim wherein the

According to a second aspect of the invention there is
provided a method of operating a telecommunications system in which network terminals

can establish communication links with different switching centres at different times,
and in which data relating to the activation state of one or more functions associated
with the network terminals is stored in a register (VLRa) associated with a first
switching centre (MSCa) through which a respective terminal (B) is currently in
communication, wherein when communication with the network terminal (B) is
transferred to a second switching centre (MSCb), such data is transmitted to a register

(VLRb) associated with the second switching centre (MSCb).

The term ’‘call’ is used in this specification to mean
any communication between the network termination and the
rest of the system, including control functions such as
registration updates.

In a preferred embodiment the connection is maintained

_ for a predetermined delay period, which may be selectable
N according to the type of further call.

The indication means may be settable in response to a
text or voice message being stored in a message facility, or
may be settable in response to an initial call attempt by a



. 7”5"1(—8“_1;003
t el ecomruni cati ons systemis a cellular radio system 10. A net hod of

operating a tel ecommunications systemin which né¢t worRkpL &F PR@RSEAR o
establ i sh eommumication T nNks with different swi {chimg.g nt{es,,at o FY er St

times, and ating to the activafign-state of’. OT“’nlb‘r”e" -----
functions as M %‘mﬂuﬂ m\e netgwork t d8mi nal s?us store,s i Ia ‘r‘e%l Sriseed
(VLRa) assoc asfl¥st. switching centre! (I\/ISCa) t“hroJ’gﬁ”\]/\,hl df psed L
respective termnal (B) is currently i%ﬂjm cation, WherdFdchhedo puged .
comuni cation with the network termnal (B) is ‘transferred to a second

swi t'ching centre (MSCb), such data is transnitted. o .a reg|_§§EP°1 (wm _______

associ ated with the second switching centre (MSCb). 11. A nethod—————
according 10 C & telebOmnnihivdtiofis syshén @8iprisig ERlralfP BT SWRCHiRY bkt for

establishing communication links with one or more network terminals (B), so that a
netwofk terminal can establish a communication link through different switching
centres at different times;
at least a first and a second of the switching centres (MSCa, MSCb) being associated
with respective register means (VLRa, VLRb) to store data associated with the network
terminals (B), said data relating to the activation state of one or more functions
associated with the terminals;
the register means (VLRa, VLRb) having data transfer means, responsive to signals
(S, CL) transmitted when communication with a network terminal is transferred from
the first switching centre (MSCa) to the second switching centre (MSCb);
the data transfer means being arranged when such transfer takes place:

to read, from the register means (VLRa) associated with the first switching
centre (MSCa), the d;ta relating to the activation state of the functions associated with
the terminal;

to transmit said data to the second switching centre (MSCb);

and to store said data in the register means (VLRb) associated with the second

switching centre (MSCb).
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(VLRa)«-associated with a first swtching centre ( Mtransmtted to the

regi ster (VLRb) associated with the second switch and
stored in the register (VLRb) associated with the centre
(M5Cb) in response to signals (S, CL) i ansmitted to and fromthe
switching centres (MsSCa, MSCh) when contTol of a nobile station (B) is

Egﬁts ?g ]E 'r\%rgb;) n% é@c%ﬁx%u%ca%%gg g}%te as c?almed in iaqglrl Sﬁ\f\ln.rt{xgrhci:or;r?prising means
for releasing a communications link upon termination of a transaction from or to a
terminal (B), the registers (VLRa, VLRb) including indicating means (F) settable to
indictate whether a further transaction is to be made involving the terminal (B), and

means responsive to the setting of the indicating means for preventing release of all or

part of the communications link.

3. A telecommunications system according to Claim 2 , comprising timer means

for causing the communications link to be released after a predetermined delay period.

4, A telecommunications system according to Claim 3, wherein the settable
indicating means (F) indicates the type of further transaction to be made, and the delay

period of the timer means is selectable according to the type of transaction indicated.

S. A telecommunications system according to any of Claims 2, 3, or 4 having a
message facility (VMC) for storing messages to a first caller when a connection to the
first caller cannot be established, wherein the indicating means (F) is settable in

response to a message being stored in the message facility (VMC).

6. A telecommunications system according to Claim S wherein the message facility

(VMC) includes means for storing voice messages.

7. A telecommunications system according to Claim 5 or Claim 6 wherein the

message facility (VMC) includes means for storing text messages.
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12. ' . A-nmethod accor di ng to Aaim10 or Caimll, imwich the datais used

to” control means for release of a communications |i L@ k
termnal at the end of a transaction wherein if a fi mgmgﬂ l{)n to
the termnal is to be made, release of _all or part e §ii cati ons

link is prevented. 13. A nethod ackdrding to C aim 12 wherein the
link is intained for a, predeterm ned delay period. A net hod

accor di ng®t o Chdlelacommupications, systrm @easgingdoiagy of §1§mse?bt0eﬂ kaving sfittable t o
the type of further transaction to be made. 15. A met hod according to

any of C signalling meang {F*) wb eigarihing te acseoondhietevbiloterinimk (A) that a first
network terminal (B) has completed a transaction, the signalling means (F') being
settable in response to a transaction attempt by said second terminal (A) to said first

network terminal (B).

9. A telecommunications system according to any preceding claim, wherein the

telecommunications system is a cellular radio system.

10. . A method of operating a telecommunications system in which network terminals
can establish communication links with different switching centres at different times,
and in which data relating to the activation state of one or more functions associated
with the network terminals is stored in a register (VLRa) associated with a first
switching centre (MSCa) through which a respective terminal (B) is currently in
communication, wherein when communication with the network terminal (B) is
transferred to a second switching centre (MSCDb), such data is transmitted to a register

(VLRDb) associated with the second switching centre (MSCb).

11. A method according to Claim 10, in which the data is read from the register
(VLRa) associated with a first switching centre (MSCa); transmitted to the register
(VLRD) associated with the second switching centre (MSCb); and stored in the register
(VLRDb) associated with the second switching centre (MSCb) in response to signals (S,
CL) transmitted to and from the switching centres (MSCa, MSCb) when control of a

mobile station (B) is passed from one switching centre (MSCa) to another switching
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|'“‘s maintained if a nessage to the first network termnal is stored-in-a
nmessage facility. 16. A nethod according to any of Clains 12 to 15,

wherein the indicating means is set in response to e‘mmmﬂﬂll ﬂ npt
froma second term nal . 17. A meth according t i ; in a
signal is sent to the second term nal en the first _’_t_r_afnsa_c_tj_an_ends.

18. A net 'hod@\gﬁéordi ng to any of Clains 10 to 17, wherein the
t el ecomuffmEs § b)'syst emis a cellular radio system

12. A method according to Claim 10 or Claim 11, in which the data is used to
control means for release of a communications link to a network terminal at the end of
a transaction wherein if a further transaction to the terminal is to be made, release of

all or part of the communications link is prevented.

13. A method according to Claim 12, wherein the link is maintained for a

predetermined delay period.

14. A method according to Claim 13, wherein the delay period is selected according

to the type of further transaction to be made.

15. A method according to any of Claims 12 to 14, wherein the communication link

is maintained if a message to the first network terminal is stored in a message facility.

16. A method according to any of Claims 12 to 15, wherein the indicating means is

set in response to a transaction attempt from a second terminal.

17. A method according to Claim 16, wherein a signal is sent to the second terminal

when the first transaction ends.

18. A method according to any of Claims 10 to 17, wherein the telecommunications

system is a cellular radio system.
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