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This invention relates to telecommunications systenms,

and in particular to the management, at the end of a call,

of

signalling connections between a telephone termination and a

network.
such as cellular radio systems.
system,

systems,
In a telecommunications

The invention is particularly suited to mobile

when the network

recognises that a call has been terminated (normally by one
of the parties going "on-hook") the connection is releéased.

the call to be used by other resources.

which were used by

For example, in a

cellular radio environment the radio channel allocated to the

call is released so that it can be used b

to make or receive calls.
For example,

when a. connection management transaction
the call control protocol

speech or a data call) ends,

carries
connections.

| automatically released via appropriate me

the lower protocol layers.

out the normal message exchanges
The signalling connections

y other mobile units

in conventional cellular radio systems,

" (for example a

to clear the
are then also

ssage exchanges from

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

then also automatically released via

appropriate message

exchanges from the lower protocol layers.

A number of services are

available

from modern

telecommunications syétems to assist the maker of a failed

call attempt.
unavailable user in a voice mailbox.
Busy Subscriber’
system is arranged such that if a calier

For example a message may be left for the
“Call Completion to
(CCBS) services are also known in which the

attempts to call an

engaged line it informs that caller when 4he line becomes

free and invites him to make another attempt.

ends. a call, the signalling and traffic

are released.

When a party
links to that party

If one of these services is in use the mobile

switching centre must then determine the location of the
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recogni ses that a call has been terminated (normally by one 10 of the
partites goi ng "on-hook") the connection is rel eased. This then all ows
t hose .network el enents which were used by _the call to be used by other
resources. ~ For exanple, in a cellular Tadio environment the radio
channel allocated to the call is released so that it can be used by

other mobi | & s, 140 dlrrgggyoatr °o8-tariliicate it, andOfe CX2PRbE: shN

conventi onal ra stens, when _a connecti on managenment
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' 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
10 in a delay in receiving the message. |
Accordiné_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 terminal so that a call can be established
to or from that terminal, means for releasing the
communications link‘ﬁpon termination of a call from or to
that terminal, means for indicating whether a further call 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 ﬁpdates. '

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 meséage facility, or
may be settable in response to an initial call attempt by a
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exchanges fromthe | ower protocol |ayers. A nunber of services
are avail abl e from nodern t el econmuni cati ons systens to assist the nmaker
of a failed ‘call attenpt. For exanple nessage may be left for the 30
unavai l abl e user in a voice mail box. 'Ca?I'Cbnpletion to Busy
Subscriber' (CCBS) services are also known in which the systemis

ar r anged Sucmé{kfﬂa £ fmfﬁ#f{ma]izﬁe%ﬁﬁht QnCalrai¥aei :m%gggnﬁigﬁ Llen
inforns that caller mﬁen the I ne becones ree ané>|nV|tes |n1?o naﬁe
anot her at t erftrs W\esrmi paki 9n SBaeneemel 48d 2 t¢Rl ki gnal | ing and traffic _
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5 link to be transferred from one control centre to another,

either during a call or as a result of a registratién update,

as the mobile unit moves. In a preferred embodiment

information on whether i:he éommunic_ations link is to be

maintained at the end of a call may be transferred as part of

10 such a location update, together with any information
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-arranéed
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 means 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 operating a cellular radio system, in

25 which data to support a call serxrvice 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 sécond 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 serving 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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-2- . mobile unit, page it, re-authenticate it, and re-establish

the connection to performthe additional service. At busy times, the
connecti on may no | onger be avail abl e, having been sei zed by anot her
call. This would lead to the 'Call 5 Conpletion to Busy Subscriber'
failing, or appearing to the caller to do so, as the new call attenpt
would Fail. iyt £°288 QLIRS UohaRT o el SublohEREERE
possibility ﬂ noved out of range, or w ave

been SWi tscﬁié‘(}c‘(ﬁrf a%fl’%ﬁ?et? heneide i SRt #PERAIRM , resulting 10
in a delay in recei vahg tM@Ed¥ms Htems utilise ADIdbge®s dofi pebtaspect

-of the | nventll Oyn st i}_%r %he line with the Open System Interconnection (0OSI)

5 principles to help manage complexity of large communications

systems. _ _
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
applications, 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 above. ’

) When 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 protocol
relationship, starting with the highest protocol layer. Once
all the protocol layers have cleared, communications
connection is automatically 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 releaée of the
CM and MM and the lower layér connections is separated. The
release of the MM and the corresponding 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
réleased. The status of the MCI flag is used to determined

35 if the signalling connection towardé 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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provided a telecomunications system for selectively

I nterconnecting a plurality of network term nals, conprising nmeans for
establ.i shing a communi cations link with angl’ i ndi vi dual network ter ninal

so that a call can be established to or from that terminal, neans
for releasing the communi cations |ink upon termnation of a call -from
or to thaéoﬁeépinalf sﬁ@éﬁr&‘u%ﬂhgi I&ﬂ'ecatrab.ngawheaheﬁ.g&aflurlwgefcdiﬂiécﬁmm

the term nal JS t and. nea nalntalnl or rt aof the
communi cat i ons® |I§E fnaﬁﬁﬁd% c¢%r t hetns %+ %éa cont il ' of' &
According to mmmaapeum@f— tﬁeéarmednt asn th%ré«‘qrmectlmmvmechtalmtdwod

of operating g .4& + ?tﬁ I png gysten1to control neans for rel ease of
a communi cati ons to a first 3 network termnation at the end of a

call, wher@inif a Thﬁ%r'@%@h%@l’-ﬁ* 06 madntainping: itde MMt eopreatden for or

part of t hgs & PPURIAHd O RTalnsBle tiDnTREA B N@fkd to improve Rhid Guitdl |
I's used in this specification to pean
of some services and to improve the network efficiency in
supporting these services. Some” typical applications

include: -
Call Completion to Busy Subscriber (CCBS)

Hefe, 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
15 predictable that the A 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

10

20 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
25 message is sent, a message waiting indicator is set in the
network to enable it to deliver the SMS message when the MS
next makes contact. Such messages are used, for example, to
indicate to a user that there is a messagé waiting in a Voice
- Message Centre (VMC).
30
Yoice Message Sexvice (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

35 station itself.
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any communi cati on between the network termination and the 30 rest of the

system including control functions such as regi stration updates.

In a preferred enbodi nent the connection |% mai nt ai ned for a

predet ermi ned del ay period, which may be sel ect abl e according to the
type of further call. 35 The indication neans nay be settable in

response to a ! eXimeh \éo'bfi?nlrﬁ.eés%ﬁt?Sths%ra%ﬁ.ggheg em&aewiem leirley .
may be settable In response to_an Initial calrzﬂteﬂwg MM Apecific

or

- 10

15

20

25

30

35

network again, it would normally carry out
transactrpn (e.g. IMSI Attach, Periodic Update, Location
Update) to inform the network about its availability for
incoming services. Once the MM specific procedure is
completed, the MM connection could be kept, if indicated by
the MCI flag, for transferring any SMS messages to the MS.

The use of the technique described above will lead to-
improvements in the quality of some services offered te the
customers. In partisular, 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 achleved as a result of eliminating
unnecessary processing of redundant signalling.

Preferred embodiments of the .invention will now be
dessribed_ by way ‘of example with reference to the
accompanying drawings, in which: -

Figure 1 shows the elements of a telecommunicatlons
system incorporating the invention.

Figure 2 is a dlagram showing how the system of figure
1 functlons to support a CCBS service.

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

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
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
unit is switched off or engaged on another call, calls from
users A, C can be diverted to a Voice Message Centre (VMC).
A Short Message Service facility (SMS) is connected through
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- 3- " second ternination to which an indication is sent that t he

first termnation has conpleted a call. The tel ecommuni cati ons
system may be a cellular radio system. 7Such systens allow control of
the communications 5 link to be transferred fromone control centre to
anot her, either during a call or as a result of a registration update,

as the mobifge %ﬁll@v%%ltcﬂlmga E'é%,fther eflscpnbaili ¢lentcan istfcyeratiear on
whet her the comunications link is t.ai ned at the end of a cal
may be transfBeFLYILS fféﬁ"tl%?eﬁotﬁﬁ’&%m’as?b‘&%gg‘antlb?)d‘éﬁ% together with any

i nformation requi ned tehsupgastripeiser vibedow the texrwcofdnngction

third aspect of the |nven n there | pr a I41 ul 10 tem
havi ng a pl ursFPegepent ¢¢ tr o1° n@gﬁg £ 5P é@%% shfﬁgi?a |gt%§%nun?52 fion

with one 5 Supplementary Service (SS) and Short Message (SMS) entities

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

basis for decision making on whether to maintain an existing
Mobility Management sigpalling 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 taklng two

25 pos51ble values:

one indicating that the MM connection and lower layers

to be released lmmedlately; and
the other indicating 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 zero) are assignable for each MCI
state. The _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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15 or nore network termnals, the control means being arranged to

transfer control of radi o comunication fromone control nmeans to
anot her, and having nmeans to store- data t% support a call service to
provided to transfer such data

the network term nal, wherein neans are
froma first control nmeans to 20 a second control neans when the

cont rol of radio communi cation is hsgziiifred fromthe first control
nmeans to t he second control neans. According toa fourth

aspect of thgfrnve S[=]e Bl N0Q erating
cel lul ar radlo“?}§F€%F FW”??GWHP@h data t a%? ?gl g y@r
transmtted t ,hsaadestlnatlon
nobile ~  uni he _data is stored hy #l neans, and if
control of tHe dest natlgn nngllef’ it ]«; ansf.erradit

copg
contr ol nean-.such ata--s tran LT 3 con?ro? means to
the secondScqtr; ins:and st ' opesbtiemans.

Connection
released
immediately

" Connection
kept for Call
Control

I
‘entity.

L I = B e )
- O = O

Connection
kept for
Supplementary
Service

1
- = 0O O
= O = O

" entity.

kept for
Short Message
Service

" Connection

= =0 ©
- O = O

entity.

Connection
kept for Voice

10 X X ~1 X 'x X

Message

= - O o
= O = O

‘Service
entity.

x 1 X X x X ' Reserved

1 X X X x- x| : I Reserved

In this table ’x’ indicates that the status may be
15 *0', or it may be ’1’, the latter case indicating that two
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This allows all relevant call _context information to be transferred from
the .previous to newintelligent swtching nodes serving the nobile user
when a nobile user roams in the 35 networky Such i nformation could include
the identity of the =~ maker of a call att'enpt so that he can be alerted to
conplete a CCBS service, the nature of the call (speech or data) and

-4 entities are flagged. If this is the case the timer value is
the longest one corresponding to one of the flagged entities.

The connection is released if it is not utlllsed
before the CM timer expires.

5 . At the end of the release of a Connection Managemeﬁt
transaction, the lower layers are not released automatically.
The status of the MCI flag is first examined at the end of an
existing CM transaction. Depending on the status of the MCI
flag different actions are taken in the network.

10 If the status of the MCI flag is zero indicating that
no new transactions are waiting to use the existing
connectidn, the connection is 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 fésponse from the Base Station Systéh 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 wuse of the

20 connection, the existing 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 oflthe'call managemént 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: "connection management system" is wused in  this

35 specification to describe the actual network entities shown
in Figure 1 .and the communication protocols between them. -
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the time of the attenpt (to control a time-out on the CCBS servi ce,
and/or to include in a text message). Many nodern systens utlllse
t he concepts of protocol layers in the {gne with the OQpen System

I nterconnection (OSI) 5 principles to help manage conplexity. of |arge
conmmuni cati ons systens. Protocol s between peer entities are

necessary for %ﬁécgtéms Q?é‘%bé&lﬁc@rﬁdzt lt@x% Calletn@q@ts.d‘zartdae

| ayered with each | ayer aIIocated particul-ar fu | e .the
Data Li nk | ay@#S hritherost her i (GRS k Serdicssi SPF' f?{:?gs &a Js & Sof
error detectiion Goineeic¢LEioNwith user C. [Jnnlﬂ;e@ bdnmswmcataaMemm&Samme

bet ween two renntenlc%ggpw*ggé?ggé BS gegﬁgwgrg§o€9é GBYEES f ﬁelnv% %%% in

conpl ex sjg?% as i s own eer rela I"'onshi
and utlllsé:ySQNCBSLSr&mSXWmmeIayensctéopr@ﬁméée@ﬁmﬁuﬁﬁﬁtems@MvP@é@rﬁo

the layer abqygr a the cca¥epatieityannact ieNalIpRA) 2BRE| €8hneBEion
running in management system CM is configured to monitor user B, and a
flag F is set (step c). The flag value depénds on the nature
of the supplementary servicé. In this example the element
10 "4 of the MCI octet if flagged indicating that a
supplementary service has been requested.
The call between parties B and C continues.(step da).
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
co—nnec'tign managemeﬁt 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 of a channel, between
the mobile switching centre MSC and user B. The flag F is
then réset 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.g.
Perlodlc 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 could 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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renote nodes finish, the comunications facilities between t he nodes are
normal ly released in an orderly fashion. Each 20 conmuni cation | ayer

term nates the peer to peer protocol <+ dllat4 onship, starting with the
hi ghest protocol |ayer. Once all the protocol Ilayers have cléared,
communi cati ons connection is automatically rel eased. The

i nvention introducesThe rewe coees piS@fVERpaeeds nko 2be taware| that thet nger

signal ling cennggt Iﬂ&&easeemaah%dr Wddyvirfie ser&@w%aomm?&@feeﬁaé%

from-those controlling Mbiljit Management éhw% entities. -
particul ar, tG%& r EBFansé&esf aElh]e rel@%&ﬁd 9@ lando %"FO\ké‘rfqré&?é:rl%nn?B%Fons

I s separatedeventles ddtRicase af thiee pMdvarst hscgzvnaeependtng J:@wepthaners
RO R P R i A SN RN e AL
CM | ayer has A@:piad:,au‘mn eXamnt e (MAP) hepeotiocol off ont ett:hphoﬂemeal Locaétkon
:g"‘ﬁ;egag’grg ézt%gis'%%t r SUHHPL I Gd Venis 'S adtlbetddtds Ole thFeMbul! 29
MSC/VLR, all call context information for user B including
CCBS and MCI flag is trapsferred to the new MSC/VLR using a
10 signalling protocol e.g. the MAP 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 béen delivered to user B and the service centre stores
the message for future delive:y. In step b) the MCI octet
element '5’ is flagged to indicate that a message is stored
in the SMS facility. In step c¢) user B communicates with the
30 network, e.g. 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 to 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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35 if the signal ling connection towards a Mbile Station (M) is kept or

rel'eased i medi ately. Depending on the status of the MCl flag different
actions are taken in the network. A new_ _
- 5- - concept of supervising the mai nt ai ned signal ling connectlon

Figure 4 shdws.an alternative procedure in which the
Voice Message Centre itself initiates the response. In this _
~example the user ﬁ—is'initially unavailable because he is
engaged on another call. Initially (step a)) user B is in
5 communication with user C. 1In step b) user A attempts to
-communicate with user B as shown by the dotted line. Since
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 supplementéry service. In this example the MCI octet element
‘6’ is flagged indicatihg that a message is held in the voice
message centre VMC. 1In 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 £) 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 nécessary for the cellular
35 radio embodiment described above.
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is also i The flag i s under the control of a supervi si on
timer ref nﬂ@i as the Connection Mintai ned Protection (CWP) tinmer. 5

This tech J,WJMﬂ ng the MM comédcé ion for use by anot her

transacti I"lrmwove the quality of sone services and to

| nprove the netmork efficiency in supporting these services. Some
10 S%&IMSCO '

typi cal applications I ncl ude: npl eti.on to Busy Subscri ber -
(ccBs) Here, when the called party B becones free after endi ng

an existing call, an indic t|on |s S§ nI to the_calling (A rty.to
re- att enpt tﬁ% ori gfnal & l??sls fgngedlctéfﬁe tﬁgﬁefﬁévﬁ;y
party wl | znnnngncqnnsnnxmg)aapindalltymoﬁhmntaoshotermmnslafteompaisynB

has conpl e e b X! §i N T,ak?ﬂéhln [ & ebapoReeliond S 1PAR! aLDER ! U
this case, aster call set-u an be achieved by elimnating the need
to individual network termlnal 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 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 causing 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 settable in’
response to a message being stored in the message facility.

5. A telecommunications system according to c¢laim 4
30 wherein the message facility stores voice messages.

6. - A telecommunications system according 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
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.page t he “B\} 1"““ " nt cate the called B subscriber 20 and cipher

t he radlo Short Message Service (SMS) In the
event that a Mbbile Station has been out @f - contact with the network
when a Mobile Terninated SMS text 25 nessage is sent, a nessage waiting
i ndicator is set in the network to enable it to deliver the SM5 nessage

when the M5 calleXle HR kS £ANLAG -andUGhdiRAAGRS ﬁ&&%né@ewelnto
indicate to a usér that t‘here a nes tlnglnanc
Centre (VMC) Fe§@onseoca %%%@"et%@’i/snégs(a\é%sfec nd term%f‘?gr FREtT ve?y, fhe
Voi ce Messag€iGert e diyatisel.f be alerted that the nobile station is

available to receive a voi ce nessage, and initiate a call attenpt to the

nobi | e _ :
5 8. A telecommunications system according to any preceding

claim, wherein the telecommunications system is a cellular

radio system. -

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 means 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 to another, and having means to store data to support

20 a call service to the “network terminal, wherein means are
.provided to transfe: 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 aﬁ 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 period.

35 13. A method_according to Claim 12, wherein the delay
period is selected according'to the type of further call to

—_—
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35 etafion [ | _
When a Mobi | }E I'@"!EHNE")MASMS contact with the network again, it
woul d nor nmal Specific - 15tfansaction (e.g. IMSI Attach,

Peri odi ¢ Update, Location Update) to informthe network about its
availability for 5 incomng services. Once the MM specific . procedure
IS 14. A method according to any of Claims 11 to 13, wherein

the communication link is maintained if a message to the
first network termination is stored in a message facility.

5 15, A method according to any of Claims 11 to 14, wherein
the indication means is set in response to a call attempt

from a second termination.

" 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 termlnatlon passes from a flrst 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 operatiné a cellular radio syetem, 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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conpl eted, the MM connection could be kept, if indicated by t he MCI
-flag, for transferring any SMS nessages to the Ms. The use of the
techni.que described above will lead to _ jgnprovenents in the quality of
sone services - offered to the 10 custoners. In particular, sonme service
response tines perceived by the custonmer will be inproved by

el imnating net wor k del ay resu@ggggukﬁpql gdRneqgessary si gnal | i ng.
|

- It will also benefit the network by I nproving the net wor k performance
achieved as a result of elimnating 15 unnecessary processing of redundant

si gnal | i ng. In B efedrepibmninediioriX, S e0f. thecemWthmo&awubls@@Wehe
descri bed_ by f aml e nc. acc nyi ng
dr awi ngs, % Vrant¥H ot aéwfée é Iflgé T mqnar%e en%flaérer UPEES
tel ecommni‘: caandﬁﬂs. zmgy@:a;mlmcaﬁ puveateindg ofthe it:ﬁﬂcephpm_ call, the lBwgure

2 is a diagraghaning B LieoRusiETPY FioMSed. 1% BWREHPEohALTHRRY ¢

a CCBS servi ce.
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
immediately. Depending on the status of the flag F different
actions are taken in the network. The connection is
maintained for a predefermined interval. | )
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.Figure'3 is a diagram show ng hOMLuhe'SySteanf figure 1 functions to

support an SMS service. 25 Figure 4 is a di agram showi ng how t he
system of figure 1 functipns, to support a VMS service. Fi gure
1 shows. the el enent s fl/ a —simpte—==tel ecomuini ¢ati ons system A
mobiie unit B can be put in radi o contact with a basd_gtation system
(BSS). This is in 30 turn copnected to a nobile switchifng centre (MSC) and
t he- Visited Location Regd LR whi ch stores detas—of, nmobile
stations currently registpred witlh the nobile switEhin entre. Calls
can be made between unit ot her. system users A?ES ‘I'f nobile unit
B cannot be reached becau unit is swtched of r engaged on

anot her call, calls from users' A, C can be dlven_gd_Lo a Voi ce Message
Centre (VMC). . A Short s§age Service facility (SMs) is connected

t hr ough . o

wR TSMs]

4] B!

S ——————

-_
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basi s for decision|naking on whether to maintai nj: /éfisting : ity

Managenent signal | hY) cﬁrﬁes-u.o.nw\m.ltge—hbbﬁ'e Statron afte NBe

exi sting er of the Connlecti on Managefent | aygr ceases 't he &e for a
The MCI varialhle (flag) can take several distinct

he val ues -(zero) is
need to be kept and can

@ L) . Lﬁ_—-—h ——

CM connead ) on.
val ues each indicating a different status. "One of
used to indicate that the MM connecti of does not 1%

be-rel eased i medi ately. The ot her values)are used to indicate that a
connecti on needs to be kept for use bbeWher users within (and pessibly
above) the Connecti on Managenent | ayer. : It is useful to
supervise the MM connection to ensure 20 that it is released after_a
predeterm ned perijod if ift is not. used. This tryerwoul d protgct_agpi nst
any possible abnorﬁgl ‘g events. It may_be useful>to have differgn e
time-out values &ﬂ iff ferent applifations. The MCI| stat ug

coul d be 3Fed as ‘e—fag-t aki ng two

T - )

T ISMSY) B EL:—B

- CM !
[;?,/F - |
;’—;S_._._ B
) .
c’
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e) |
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25 possi bl e val ues

ot

one indicating thaj

KeFwM connect i

|
| oner | ayers toll bﬁ rel)lea?eﬂ—-a—mre_mgel y,_and b e outhe
i ndicatingythat th nnection is képt for otther transacti @uns._3
For each % status where a MM connectijon has to bq kept, a Connection
Mai nt ai ned Protection tiner may be ssociated wijth it. To ‘prpvide
flexibility, four diffierent tinmer vangg_LLnQLuAing zer o) are‘v -
asstgnabl e- for eakh | state. The ti Jval'ue woul d depenp gﬁ(;1e-
associ ated 35 ser viee—— -~ The M st s and the associ at ed—EnP

timer could be coded using one octet as shown in.TabIe 1 bel ow
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_ This invention relates to telecommunications systems,
and in particular to the management,'at the end of a call, of
S signalling connections between a teiephone termination and a
network. The invention is particularly suited to mobile
systems, such as cellular radio systems.
"In a telecommunications system, when the network
recognises that a call has been terminated (normally by one
10 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

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

when 'a_,connection ‘management transaction” (for example a
speech or a data call) ends, the call control protocol
carries out the normal message exchanges to clear the
20 connections. The signalling connections are then also
automatically released via appropriate inessage exchanges from
the lower protocol layers. |

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

25 then also automaticallf' released via appropriate message
exchanges from the lower protocol layers..

A number of services are available from modern
telecommunications syétems to assist the maker of a failed
call attempt. For example a message may be left for the

30 unavailable user in a voice mailbox. ’Call Completion to
Busy Subscriber’ (CCBS) services are also known in which the
system is arranged such that if a caller attempts to call an
engaged line it informs that caller when 4he line becomes

free and invites him to make another attempt. When a party

35 ends a call, the signalling and traffic links to that party
are released. If one of.thése services is in use the mobile
switching centre must fhen determine the location of the
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0 1 kept for 1 0

Suppl-enent ary ]Yf Ser.vi ce

entity. Qobx%e und t, gfge)gt, xe- %Pthen cate %ﬁhn 89|5ﬁ-establish

0 1 kébe tomnection to perform the additional service. At busy
times, the connection may no longer be available, having been
seized by another call. This would lead to the ’Call

.5 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

10 in a delay in receiving the message. |

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 terminal so that a call can be established
to__oi from that terminal, means for releasing the
communications link dpon termination of a call from or to
that terminal, means for indicating whether a further call 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

bt

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 specificatioh to mean
any communication between the network termination and the

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

In a preferred embodiment the connection is malntalned
for a predetermined delay period, which may be selectable
accdrding 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 a2
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first termn.nation has completed a call.

The telecommunications system may be a cellular radio.

'sys'tem. Such systems allow control of the communications
5 link to be transferred from one control centre to another,

either during a call or as a result of a registration update,
as the mobile unit moves. In a preferred embodiment
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 location update, together with any information
required to support the serv'ice.'

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 arranged_
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 means 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 operating 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 aliows all relevant call_context information to
be transferred from the previous to new intelligent switching
: nodes serving 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

This is the replacement sheet
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- 9- entities are flagged. If this is the case the tinmer value is

the‘ldngest.one corresponding to one of the flagged entities. -The
connection is released if it is not utilised before the CMti mer
expires. 5 At the end of the release of a Connecti on Managenent

transaction, the lower layers are not reteésad automatically.

the time of the attempt (to control a time-out on the CCBS
service, and/or to include in a text message).

Many modern systems utilise the concepts of protocol

layers in the line with the Open System Interconnection (0SsI1)

5 principles to help manage complexity of large commuhications

systems.
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 iayer provides reliable transmission
facilities making use of error detection and correction.

During a communication instance between two remote

- applications, several proﬁocol 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 above.

i When 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 protocol
relationship, starting with the highest protocol layer. Once
all the protocol layers have cleared, communications
connection is automatically 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 cdrresponding 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

This is the replacement sheet
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The status of the MCl flag is first exam ned at the end of an exi sting
CM transaction. Depending on the status of the M flag different
actions are taken in the network. 10 If the status of the M2 flag
i's zero indicating that no new transactions are waiting to use the

exi sting connection, the connection is released by sending a CLEAR
COWAND nessage towards the Base Statian sSgstemwhich in turn rel eases
t he Radi o Resources (RR) connection to the Mbile 15 Station. After the
response fromthe Base Station Systemis recei ved, the connection

}?M?Lds Ehfd%ﬁﬁg%%f&f(ﬁuégﬁﬁiﬁ?ﬂ§ the rmdiggsdchdéd giymabl hng cognection
e status o e, a I ngli. cat t r :

transaction %?%ﬁ°cd‘%%°rdﬁﬁf%%se g#‘et ﬁgsafot?é%n%ggg?orﬁh 'hgogi:?g%i r?gf 2.
si gnal | i ng eaiprestiisiron o timedvbbeferred Stas i SheM fennectione¥aintaiped

connectionié&éﬁﬁéﬁfﬂﬂm¥bﬁéi(ﬁim%$e by another transaction. A

Connection ai ned ecti'on (CWP) timer may be started to
supervi seSthe This technique of maintaining thée 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 sexrvices. Some~ typical applications
includes:

10
11 in »d

Here, when the called party B becomes free after
ending an existing call, an indication is sent to the dalling
(A) party to re-attempt'the original call. Thus, it dis

15 predictable that the A 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, 2
faster call set-up can be achieved by eliminating the need to
page the mobile unit, authenticate the called B subscriber

20 and cipher the radio cennection.

wi M ge Servi
In the event that a Mobile Station has been out of
contact with the network when a Mobile Terminated SMS text
25 message is sent, a message waiting indicator is set in the
network to enable it to deliver the SMS message when the MS
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).
30
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

35 station itself.
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mai nt enance of the connection until its new transaction 25 starts utilising
t he mai ntai ned connecti an. If a new transaction has been aborted
and it fails to utilise the maintai ned MM connection, the MM connection
S rel eased after the expiry of the CVP tiner. Figures 2, 3
and 4 each show six stages in the 30 progess of the call managenent for
three different services. The connecti on- managenent system (CM nakes
t he vari ous connecti ons between _the users A, Sbvgé t he Short Message

Service facility SVER®Rd & hHoRbl 8 o SEBELQPe a8 cqptact pith, the
"connection negRAgRNMAYaimysitniould nmathlln cahry dutspecMMi GHdcdFileo

e Mo r i Rbs B S, S0, e AUENSh,  PhRCRR “odeded, Hocatson
Update) to inform the network about its availability for
5 incoming services, Once the MM specific procedure is
completed, the MM connection could be kept, if indicated by
the MCI flag, for transferring any SMS messages to the MS.

The use of the technique 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 customexr 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
deéﬁribed_ 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 systém 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 can be diverted to a Voice Message Centre (VMC).

A Short Message Service facility (SMS) is connected through
This is the replacement sheet
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- 10 - Figure 2 shows the procedure for the Call Conpletion to
Busy Subscriber (CCBS) service. Initially (step a)) user Bis I n
comuni cation with user C. In step b) user A attenpts to comuni cat e
with user B as shown by the dotted |line. Since 5 user Bis busy the
connecti on managenent system CM offers - 7Juser A the CCBS facility and, if
accepted, the connection managenent system CMis configured to nonitor
user B, and a flag Fis set (step c). The flag val ue depends on the
nature  of thae molppl eneswicrghisey viceatrel nM8Q; s whdxelpl ecdme sdoaeentext

messages for later transmission to the users.
In the description below the term Connection
Management (CM) is wused to include Call Control (CC),
5 Supplementary Service (SS) and Short Message (SMS) entities

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

basis for decision making on whether €0 maintain an existing
Mobility Management signalling 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 1mmediately, and

the other indicating that the MM connection is kept
for other transactions.

30 For each MCI status where a MM cennection has to be
kept, a Connection Maintained Protection timer may be
associated with it. To provide flexibility, four different
timer values (including zero) are assignable for each MCI
state. _The timer value would depend on the associated

35 service. _
The MCI status and the associated CMP timer could he

coded using one octet as shown in Table 1 below:
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10 "4 of the MI octet if flagged indicating that a

suppl enentary service has been requested. 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 fromthe nobile
switching 15 station to user B is kept open for a short period determ ned
by the flag value F and it associated time®. = This allows the connecti on
managenent system CMto alert user Ato the avai lability of user B so
that a call back can be carried out step f) without the need to set up
a conpl etely new 20 connecti on, includiagﬂgﬁélallocation of a channel,

bet ween t hg=rFegrre—Swrt et g certr ¢ Vo ang. uscr b. e flag E
then reset tolz¢aintain e [Maisi angﬁgéFQ%?fiéégut of

radi o cont gﬂﬁ@?‘%ﬁgﬁﬁ Earddf Or Al LsRﬁaths CCBS 25
=
I s

service and t 'S Stored When t he user
B next makes ST L by | <== octet bit

i position

Connection
released
immediately

kept for Call
Control
entity.

- = 0 O
- O = O

llConnection

kept for
Supplementary

1
- - QO O
- O = O

Connection
Sexrvice

entity.

0 Connection

1 kept for

0 Short Message
1 Service

" entity.

- = O O

Connection
kept for Voice
Message

10 b 4 X .1 X X X

- = O O
- O = O

Service
entity.

Reserved
Reserved

In this table ‘x’' indicates that the status may be
15 *0’, or it may be ’'1l’, the latter case indicating that two
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2 6 NOV 19%

Dam;



Periodi c Update, I MBI attach, Location Update) the stored information in
the MSC/ VLR is used to performdifferent actions in the network, for
exahple, keeping the MM 30 connection for use by other transactions.
When contact is made with the network by User B, this could be at the
sane M5C/ VLR or a different MsSC/ VLR n the case where the M5C/ VLR
is different the information related to Thé TCBS services and the M
flag can be transferred fromthe 35 previous MSC/ VLR to the new MsC/ VLR

-rl;glt s\bflkl \(,)ths hg%{ex{:i@itggsgr? ngén?%ﬁr%gl ééﬁi\ﬁgefs déf;ef ecraesnet tlﬁdt\flm%% 'vglhgeis
the longest one corresponding to one of the flagged entities.
' The connection is released if it is not utilised

before the CM timer expires.

5 At the end of the release of a Connection Management
transaction, the lower layers are not released automatically.
The status of the MCI flag is first examined at the end of an
existing CM transaction. Depending on the status of the MCI
flag different actions are 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 conhection is 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 fésponse from the Base Station Systéh 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 existiag 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 maiﬁtained 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 “connection management system® is 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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The previous MSC/ VLR needs to be aware that the user B has noved to a
new M5C/ VLR service area in order that it can transfer all rel evant
call context information. This event is detected at the previous

M5C/ VLR with the reception 5 of the standard CANCEL LOCATI ON nessage
within the Mbile Appl i cation Part tM¥®) ~protocol fromthe Honme
Locati on Regi ster (HLR). Once this event is detected at the previous

'lag 1o transforr 8 Usa o SROWSVERRVBROGEAIEEA95 E58IGH T GoRPEEEOR K0 g
the MAP prot ex@ly stibgckides! ¢cCcBE) Iservide tIhmitigil livhd shiepe a)QcaseanB is
register of li%erco%mum.ecar}ﬁvgn with user C. In step b) user A attempts to
communicate with user B as shown by the dotted line. Since
5 user B is busy the connection management system CM offers
user A the CCBS facility and, if aécepted, the connection
ménagement system CM is configured to monitor user B, and a -
flag F is set (step c). The flag value depends on the nature
of the_ supplementary service. In this example the element
10 '4’ of 'the MCI octet if flagged indicating that a
supplementary service has been requested. :
The call between parties B and C continues (step 4).
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
connection 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 of a channel, between
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 relate.d 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.gq.
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 .could 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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M5C/ VLR wi I | process the call context information including t he- 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 Servi ce. Such
services are used to indicate to a user-that- sone action is required of
him such as retrieving nessages froma voice nessage centre which have
been received whilst 20 the user has been out of contact, for exanple

because he was oFheopreaigusoMSE/¥hBensedsi bA Be AWAreutpakedhpi yser

term nal 8f LasT%v%laoréo \essagudEaria té’ef%bé\téﬁ@tiﬁooﬁaétvehaa it
nmessage towards user B. at anx time, but the user

radi o cont aCFaﬁhéﬁ-‘a&lﬁﬁ%ﬁs’éagé i srec]-@"ﬁé‘tdeﬁ:'v]er GHnFEf‘Ep %P%’imaw SI\/%?l
service centg@ehs abeaéeéctbatatf&héﬂpﬁﬁnﬁbdsaMSC/vmatwheantﬁelrueepdibn

R S AR R N o ety
message is SAﬁﬁEﬂcatzon 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 B including
CCBS and MCI flag is transferred to the new MSC/VLR using a
10 signalling protocol e.g. the MAP 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 service% 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 whén 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. 1In step b) the MCI octet
element '5' is flagged to indicate that a message is stored
in the SMS facility. In step c¢) user B communicates with the

30 network, e.g. 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 messagé to bé passed
to the user B (step 4)) In step e) the message is
transmitted to 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.
This is the replacement sheet
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in the SM5 facility. In step ¢c) user B communicates wth the 30 network, e.
g. to'make a registration update or to make a call attenpt. The MCl flag
i ndi.cates that the |ink so established shoul d be. mai ntained to allow the
short nmessage to be passed . to the user B (step d)) In step e) the
nmessage i s transmtted to user B and the flag value F reset to zero. 35
When the nessage  has been transnitted the connection to user B can be
dropped (step f) imediately, if it is ﬁbﬂzbérng used by ot her

transacti ons.

Figure 4 shows an alternative procedure'in.which_the

Voice Message Centre itself initiates the response. In this _
example the user B is initially unavailable because he is
engaged on another call. Initially (step a)) user B is in
5 communication with user C. In step b) user A attempts to
communicate with user B as shown by the dotted line. Since
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.l 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) Wiﬁhout
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 patty
(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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- 12— Figure 4 shows an alternative procedure in which the
Voi ce MeSSade.( 38Rl RGakdasel f initiates the response. In this exanpl e the

user Bl avai |l abl e because he is engaged on anot her call
Ini'tial dﬂ“ﬁﬂﬁﬂm mer Bis in 5 conmunication with user C. In step b)
user A comunicate with usérd B as shown by the dotted |ine.
Si nce user B is busy the connection managenent system CM di verts t he
call .fromA to a voice nessage centre VMC.__ Aflag Fis set. The flag
value depends on the nature of théufglghpplenentary service. In this
exanpl e the M -octet el enent "6! is flagged indicating that a nessage

s held in the voicq  FR3333RaGRILLE10NE '0y3LER © 4P CaLLiBELYSRLy
interconnecting a plurality of network terminals, comprising

S means for .establishing a communications 1link with an
individual network terminal 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 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 causing the link to be released
af;gr a predetermined delay period.

a—

3. A telecommunications system accordiné’ 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 settable in
response to a message béing stored in the message facility.

5. A telecommunicatiohs system according to claim ¢4
30 wherein the message facility stores voice messages.

6. A telecommunications system according 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

This is the replacement sheet
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Cis temﬂ;m@aeﬂsBka I n response to the condition of flag F the
f romthe nobile swtching 15 station to user Bis

S|gnallld

kept ope ['mgﬂﬂﬂ eri od determ ned by the flag value F. This

al | ows t nagenent systena to make voi ce nessage
connection (step f) w thout the need To Set up a conpletely new
connection, including the all ocation of a channel, between the nobile

t chi 20 C B i
ShiLeh 09, ConLis POckECoAuat EhoPuns 1patealify FEIRY HRLs sitramEEdn

However, si nFPEPOnsepkpntiqhlds adtempspbrcapid serenf tominatan &s s¢jdem

in whi ch fegggrgggmlngloghared such that not all the 25
term nations can use resource simultaneousl!y. Such resour ces

i nclude not only radio channel s, either in.a cellular systemor as part

of a point g ogpoi nt X iveakddrrtni cathvinsabgetemnhetcédiding|talanys praceding e

fra'u;ﬁ N3 paiyi,, (%50 ufen%eaec%%%%'csael%n% TYd 8 o SSLeT A2
‘radio system. -

9.. A telecommunications system according to Claim 38,

10 having means for transferring information on the status of
the indicating means from a first control means 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 meaﬁs being arranged to
transfer control of radio communication from one control
means to 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 telecommunicatidné:system to

control means for release of a communications link to a first
nétwork 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 141, wherein the link is
maintained for a predetermined delay period. '

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

be made.
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30 net work: i » tem the control protocols can be sinpler as a
gi ven 't erfilsRadet 2R BldnRep@dcdays be- under the control of the sanme control

nmeans, so _ dto provi de for handover of M 'flag
coridi ti ons ﬂﬂgontrol means to another, as is necessary.for the
cellular 3 ment descri bed above.

CLAI M5 - 15 -

14. A method according to any of Claims 11 to 13, wherein
the communication link is maintained if a message to the
irst network termination is stored in a message facility.

5 15. A method according to any of Claims 11 to 14, wherein
the indication means is set in response to a call attempt

from a second termination.

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 éécon@ control meaﬁé, 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 operatin% 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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1. A tel econmuni cati ons smntchlng systen1for sel ectively interconnecting
a plurality of network terminals, the swtching system being arranged to
establ i sh comunications links with individual network termnals so that
transactions can be established to or fromthe termnals, and to rel ease
the comunications |inks upon termnatihgn_of the said transactions; the
swi tching systemincluding indicating neans (F) for each termnal, the

i ndicating nmeans being settable in response to activity by, or relating

to, the respective term nal TELECOMMUNICATIONS SYSTEM -

ABSTRACT (fig 2)

In a teleph;ne network, e.g. a cellular radio system,

after a transaction at the connection management layer CM has

5 ended, for example at the end of a telephone call, the lower
layers are not automatically released. If another connection
is to be set up on ending of the current call, e.g. a voice
message or ’‘Call Completion to Busy Subscribexr’ 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 te_rmi'nation-B should be kept or released
immediately. 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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(B); the switching system being . rgsponswe to the setting of the
indicating neans (F) to prevent i ease of all or part of a said

communi cations link; such that a further transaction can be made to or
fromthe respective termnal (B) wusing the sane comunications |ink or
part thereof. 2. A tel econmuni cati ons switching systemaccording to
Claim1, conprising tinmer neans for causing the conmunications link to be
released after a predeterm ned delay ple/r4i od.

Fig.1.

BSS B
[ |
VLR ™
A
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3. A tel econmuni cati ons switching systemaccording to Caim?2, wherein
the "settable indicating neans (F) indicates the type of further
transaction to be made, and the delay period of the tinmer neans is

sel ectabl e according to the type of transaction indicated.

2/4

Fig.2.

.
\
E
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14 4. A tel econmuni cati ons switching systemaccording to any preceding
claimr connectable to a nessage facility (VMO for storing nessages to a
first termnal (B) when a connection to the first term nal cannot be
establ i shed, wherein the indicating neans (F) is settable in response to a
message being stored in the nessage facility (VMO). 5. A

t el ecommuni cati ons switching system accg gl ng to Caimi4 wher ei n the

Fig.3. i
a _
) SMS\(L 0<L _B .

Py

M’
F
b) SMS 3 | B
.
| F
C) ' SMS _ 5 B
M/ |
F

d) SMS '\<> . _S / B

e) - feMs— — 0//8

f) SMS 0 5
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message facility (VMO includes nmeans for storing voice nessages. . 6.

A tel econmuni cati ons swtching systemaccording to Caim4 or 5 wherein

t he nmessage facility (VMC) includes neans for storing text nessages. 7.
A tel ecommuni cations swi tching systemaccording to any preceding claim
having settable signalling neans (F') for signalling to a second network
termnal (A) that a first network termapal (A) has conpleted a
transaction, the signalling and i ndi tii gganeans (F, F') being settable in
response to a transaction attenpt by dai d.4. '

a) C T W{;F/’/ °

vMC
b) -
VMC
c) —
4 c:M/ e
F

“[vMc

Al . VMC

f) C ' ) 0/5
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1. A telecommunications switching system for selectively interconnecting a

plurality of network terminals, the switching system being arréng_ed to establish

communications links with individual network terminals so that transactions can be

“established to or from the terminals, and to release the communications links upon

termination of the said transactions;

the switching system including indicatihg means (F) for each terminal, the indicating

means being settable in response to activity by, or relating to, the respective terminal

®);

the switching system being responsive to the setting of the indicating means (F) to

prevent release of all or part of a communications link;

such that a further transaction can be made to or from the respective terminal (B)'

. using the same communications link or part thereof.

2. A telecommunications switching system according to Claim 1, comprising

timer means for causing the conum_micatibns link to be released after a predetermined

delay period.

3. A telecommunications switching system according to Claim 2, 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. .

-
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15 fromthe ) of the first switching centre to the
regi ster cond switching centre (VLR2) when communi cation
with the net ﬂ!ﬂMﬂﬁ is transferred fromthe first svvltchlng
centre to the centre.

4. A telecommunications switching system according to any preceding claim,
associated with a .message facility .(VMC_) for storing messages to a first terminal (B)
when a connection io the first terminel cannot be established, wherein__ the indicating
means (F) is settable in response to a message being stored in the fnessage facility |

(VMO).

5. A telecommunications switching system according to Claim 4 wherein the

message facility (VMC) includes means for storing voice messages.

6. A telecommunications switching system according to Claim 4 or 5 wherein

the message facility (VMC) includes means foxj storing text messages.

7. A telecommunications SW1tch1ng system according to any preceduig claim,

- having settable s1gna111ng means (F') for signalling to a second network terminal (A)
that a first network terminal (A) has completed a transaction, the signalling and
indicating means (F, F') being settable _in response to a transaction a’t_tempt by said

second terminal (A) to said first network terminal (B).

- 8. A telecommunications switching lsysterln aeébrding to any preceding claim,
comprising a plurality of switching centres for establishing commuﬁication links with
one or more network terminals, so that a network terrr_iinal (B) can establish e '
communication link through different switching centres at different times, at least a

first and a second of the switching centres having register means (VLR1, VLR2) to

" store the settings of the indicator means (F), and means for transferring the settings
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g. A tel ecomquni cati ons sw tching system according to any preceding
claim .configured for use 1n a cellular radio system 10. A net hod of.
operating a rmn ' s system for selectively interconnecti ng a
plurality of , mnHﬂmHWs by establishing and rel easing

comuni cationt 19 nks W th individual n@0work terminals so that transactions
can take place between the termnals; wherein if switching activity takes

pl ace durifgmathé &éﬁhie@ﬁk WLRgrofrtﬁb FritvilcRingaeh®é 10 TR reglsBr, medisof
activity being in catlve of a further transaction by, or relating to, the

Same " the second switching centre (VLR2) when communication with the network terminal

. (B) is transferred from the first sWitching ‘centre to the second switching centre.

9. A telecommunications switching system according to any preceding claim,

configured for use in a cellular radio system.

10. A method of operating a telecommunications system for selectively |
' iqterconnecthg a plurality of network términals by establishing and releasing
communications links with indi_vidﬁal networic terminals so that transactions can take
place between the terminals; wherein
if switching activity takes place during a transaction by, or relating to, é terminal
(B), such act1v1ty bemg 1nd1cat1ve of a further transaction by, or relatlng to, the same
.termmal to be attempted when the currént transaction is completed, 1nd1cat1ng means
(F) are set in response to such activity; and wherem
at the end of a transaction, rglease of all or part of the .communications link used by
the transaction is controlled in fesponse to the set_tings of the indicatiﬁg_ means. (F),
such that the release is prevented and the furthe;' transaction can be made using the

same communications link or part thereof.

11. A method according to claim 10, wherein the link is maintained for a

predetermined delay period.

\
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f'er m nal; to be—attenpted when the current transaction is conpleted,

I ndi cai,m"mﬂﬂ'ﬂ u e set in response to such activity; and V\/nerei n at
the en N n”ﬂL rel ease of all or part of the communications |ink
used by~ the trahsacti*on is controlled in. response to the settings of the

i ndicating means (F), such that the ré&lease is prevented and the further
transacti on can be nmade using the sanme comrunications link or part

thereof.” p11. Anﬁm&e&dﬁfgcwamﬁguowé&mnné%m%munstsaecfeﬂnk i s

mai nt ai ned for -

according to the type of further transaction to be made.

13. A method according to any of claims 10 to 12, wherein the communication
link is maintained if a message to the first network terminal (B) is stored in a

méssage facility (VMO).

' 14. A method according to any of claims 10 and 13, wherein the link is

maintained in response to a transaction attempt from a second terminal (A).

15. A method according to claim 14, wherein a signal is sent to the second

terminal (A) when the first transaction ends.

16 A méthc;d' acco;ding to aﬁy' of cl;hﬂé 10 a_n& 15, in which netwofk&rmiﬂai#
can establish communication links with different switching centres at diffe_fent times,
and in which the indicating means (F) are .associated with rgspective switching
centres, wherein when coﬁxmur_ﬁcation Witﬁ a network terminal l(B) lis. transferfed
~ from a first switching centre to a second switching ceﬁtre the Setting of the indicating
_ means (F) aSsociafe’d with the first switching centré is transmitted to the indicating

means (F) associated with the second switching centre.

~17. A method according to émy of claims 10 to. 16, wherein the

telecommunications system is a cellular radio system.
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CLAIMS

g S . 1 L A it

1. A telecommunications switching system for sel;ctively i;terconnecting a.
plurality of network terminals, the switching system being arranged to establish
communications links with individual network terminals sd that transactions can be
established to or from the terminals, and to release the communications links upon
termination of the said transactions;

the switching system including indicating means (F) for each terminal, the indicating
means being sg:ttab.le in fesponse to activity by, or relating to, the respective terminal
B);

the switching system being responsive to the setting of the indicating means (F) to
prevent release of all or part of a said communications link;

such that-a further transaction can be made to or from the respective terminal (B)

using the same communications link or part thereof.

2. A telecommunications switching system according to Claim 1, comprising
timer means for causing the communications link to be released after a predetermined

delay period.

3. A telecommunications switching system according to Claim 2, 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.



nmet hod accordin g to claim14, wherein a signal is sent to the second

t er m nal

€ rfeleg@mupggtharpsawgg@mg(ﬁys@ﬁugccordmg to any preceding claim,
connectable to a message facility (VMC) for storing messages to a first terminal (B)
when a connection to the first terminal cannot be established, wherein the indicating

means (F) is settable in response to a message being stored in the message facility

(VMO).

5. A telecommunications switching system according to Claim 4 wherein the

message facility (VMC) includes means for storing voice messages.

6. A telecommunications switching system according to Claim 4 or 5 wherein

the message facility (VMC) includes means for storing text messages.

7. A telecommunications switching system according to any preceding claim,

having settable signalling means (F') for signalling to a second network terminal (A) .

that a first network terminal (A) has completed a transaction, the signalling and
indicating means (F, F') being settable in response to a transaction attempt by said

second terminal (A) to said first network terminal (B).

8. A telecbmmunications switching system according to any preceding claim,
cdmprising a plurality of switching centres for establishing communication links with
one or more network terminals, so that a network terminal (B) can establish a
communica_tion link through different switching centres at different times, at least a
first and a second of the switching centres having register means (VLR1, VLR2) to

store the settings of the indicator means (F), and means for transferring the settings

1 A rretm"mﬁ ﬂ ny of clains 10 to 12, wherein the

commnl cati Hnm”ﬂ'ﬁl ned if a nmessage to the first network
termnal (B) 1s Sstaor nmessage facility (VMO). 14. A et hod
according to any of clainms 10 and 13, erein the link is mintained in
response to a transaction attenpt froma second term nal (A). 15. A



16. A neth ﬂm\mmﬂy of clainms 10 and 15, in which network

termnals ca ‘M‘l A8ini cation links with different swtching

centres .at difterenttti"es, "and in which the indicating means (F) are

associated wth respective sw tching cgﬂ res, wherein when conmuni cation
e

with a network termnal (B) is transferted froma first swtching centre

to a second switching centre the setting of the indicatjng ,nmeans (F
associ at ediromy theqrpgister means (YERE) phthedist gwitching eantre; toithg r?%“?‘h@ei“ﬁo%fcat i ng

means (F) associated with the second switching centre.
the second switching centre (VLR2) when communication with the network terminal

(B) is transferred from the first switching centre to the second switching centre.

9. A telecommunications switching system according to any preceding claim,

configured for use in a cellular radio system.

10. A method of operating a telecommunications. system for selectively
interconnecting a plurality of network terminals by establishing and releasing
communications links with individual network terminals so that transactions can take
place between the terminals; wherein

if switching activity takes place during a transaction by, or relating to, a terminal
(B), such activity being indicative of a further transaction by, or relating to, the same
terminal, to be attempted when fhe current transaction is completed, indicating means
(F) are set in response to such activity; and wherein

at the end of a transaction, release of all or part of the communications link used by
the transaction is controlled in response to the settings of the indicating means (F),
such that the release is prevented and the furtfler transaction can be made using the

same communications link. or part thereof.

11. A method according to claim 10, wherein the link is maintained for a

predetermined delay period.



117|.' ﬁqﬁﬁlﬂﬁ‘mmimqﬂ“mm o any of clains 10 to 16, wherein the
tel eco Is a cellular radio system
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12. A method accordinig to claim 11, wherein the delay period is selected

according to the type of further transaction to be made.

13. A method according to any of claims 10 to 12, wherein the communication
link is maintained if a message to the first network terminal (B) is stored in a

message facility (VMC).

14. A method according to any of claims 10 and 13, whérein the link is

maintained in response to a transaction attempt from a second terminal (A).

- 15. A method according to claim 14, wherein a signal is sent to the second

terminal (A) when the first transaction ends.

16. A method according to any of claims 10 and 15, in which network terminals
can establish communication links with different switching centres at different times,
and in which the indi'cating.means (F) are associated with respective sWitching
centres, whereiﬁ when communication with a network terminal (B) is transferred
from a first switching centre to a second switching céntre the setting of the indicating
means (F) associated with the first switchihg centre is transmit_:ted to the ihdicating

means (F) associated with the second switching centre.

17. A method according to any of claims 10 to 16, wherein the

telecommunications system is a cellular radio system.
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TELECOMMUNICATIONS SYSTEM

- ABSTRACT (fig 2)

In a telephone network, e.g. a cellular radio system,i~

after a transaction at the connection management layer CM has
ended, for example at the end of a telephone call, the lower
layers are not automatically released. 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
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
actions are taken in the network. The. connection is
maintained for a predetermined interval. '

.. v



