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A METHED OF. COMPLETI NG A TELEPHONE CALL IN A TELEPHONE SYSTEM Techni@gmp o)
Field The present invention relates to a nethod of conplet- ing a tel ephone *—
call. froma calling subscriber to a called subscriber when the called
subscriber does not answer the call. The Subscribers are part of a tele-
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t el ecommuni cation n SI's connected via the
nobi | e t el ecomuni ca- tion networ KTRREPEONE 0B¥8TEMubscri ber i s connected
via the nobile tel econmunication network or via a public switched tel ephone
‘network. The called subscriber is permanently registered in a hone |ocation
regi ster and t &fhn3¢al F®ldiered in a visitor location register which is
known to the hone | ocation register and incorporated in the nobil e network.

Background Art Present-day pobilge, tel ephony is a rapjdl oW n
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the mobile telecommunication network or via a public
switched telephone network. The called subscriber is
" permanently registered in a home location register and
temporarily registered in a visitor location register
which is known to the home location register and

incorporated in the mobile network.
Background Art

Present-day mobile telephony is a rapidly growing
technology. Many mobile telecommunication systenms,
among them the European GSM-system, have already
passed through the first basic development phase and
the system designers are now concentrating on further
improvements to the systems, among other things with
regard to system refinement and the introduction of
optional services. The land-bound public switched
telephone network has long included optional services
such as "automatic callback when the called subscriber
is busy with another call" or "automatic callback when
the called subscriber does not answer". This known
technique is based on a database in which the identi-
ties of the subscribers involved are established in
connection with a telephone exchange which handles a
calling subscriber and/or a called subscriber. The
problem with transferring this technique to a mobile



calling subscriber and/or a called subscriber. The problemwth
transferring this technique to a nobile 2 tel ecomruni cation systemis
that the subscribers are nobile in the system Since a nobile subscriber
of ten noves geographically in the tel ecom2uni cati on network or system
difficulties are encountered in |ocating the subscriber when it becones
possibl e to setAlecomeunicakinntsystemais thatrthe wsebscribexs are has
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The Japanese PRGN SISEL] SO 3P 20008 KoLy iRt ot ¢
known method, the identity numbers of both a calling
and a called subscriber are stored in a memory loca-
tion while waiting for the called subscriber to beconme
available to receive the call. When the subscriber is
available, a call connection is set-up with the aid of
data taken from the memory location. The drawback with
the technique described in this earlier patent speci-
fication is that the memory location is tied solely to
the cell area in which the mobile was located when
originally attempting to call the called subscriber.
When the mobile moves outside this cell area, it is no
longer possible to locate the mobile and the technique
is therefore only suitable for use in smaller net-
works. The Japanese Patent Specification JP 3-235,563
also disclose an automatic callback method, in which
subscriber data is stored in a called mobile unit.
Although this method solves the problem of finding the
mobile, it requires the provision of additional equip-
ment in each mobile unit that wishes to avail itself
of this service.

Disclosure of the Invention

The object of the present invention is to provide for
automatic callback in a cellular mobile telecommunica-
tion network even in those cases when a calling sub-

scriber andfor a called subscriber has/have travelled



subscriber data is stored in a called nobile unit. Al though this nethod
sol ves the problemof finding the nobile, it requires the provision of
addi ti onal equip- nment in each nobile unit that wi shes to avail itself of
this service. Disclosure of the Invention The obj ect of the presSent

invention is to proilde for automatic callback in a cellular nohile
tel ecommuni ca- tiBnlRBAwGiRtanes iin thesaetusrk firem theatimggofuBnisiri per

and/or a called sabdiegi lbthe RazAbave %&Wibleeéo thé fihenatdivRLaACenen the
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the systemand are i n_the network T
nmade possi bl e by Eﬁmﬁat ﬁﬁ@et Aecpbien segister BERsheas the traditiecnal)
dat abases in the puspese blicxeepiny! 8¢ abébhﬁe éﬁceﬁé%éféaﬁouﬁérinVLR in
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visitor location h&HeRECEA Bihe™RhEE is made possible by connecting
the home' location register HLR to all local databases
in the system, the so-called visitor location regis-
ters VLR in which there is stored a traffic area code
which discloses the geographic positions of the mobile
units at each moment in time. According to the inven-
tion, the ability of the home location register HLR to
know in which visitor location registers all mobile
pnits are registered is used to locate the aforesaid
subscribers prior to callback. This enables calls to
be connected even when the subscribers have moved from
a first to a second visitor location register in the
time lapse between initiating callback and executing
callback. In this regard the mobile subscribers con-
cerned require no additional equipment, as distinct
from earlier known techniques in which additional
equipment was necessary. The invention will now be
described in more detail with reference to preferred
embodiments thereof and also with reference to the
accompanying drawings. The invention is characterized
by the characteristic features set forth in the fol-
lowing Clains.

Brief Description of the Drawings
Figure 1 is a block schematic which illustrates a

traffic situation between a calling subscriber in a
land~bound public switched telephone network and a



units are registered is used to locate the aforesaid subscribers prior to
cal | back. This enables calls to be connected even when the subscribers have
noved froma first to a second visitor |ocation register in the tine |apse
between initiating callback and executing4callback. In this regard the
nobi | e subscribers con- cerned require no additional equipq?nt, as distinct

fromearlier kFdhheteambsqrdder, ifhiacFSHrdyRe fgldHan Rk Tessary.

The invention gbhmuRdwatdodehtweatk.in nore detail with reference to
preferred enbodi nents thereof and also with reference to the acconpanying

drawi ngs. The invention is characterized by the characteristic features set
forth in the fBigurewilag i@ a flowsheet Bbich diisgiases lan Dmwentyoreri gure 1
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calling subscﬁﬁ%gr &n‘ﬁfgx' Ig)g‘r} - bound publliaé1 sa\;i\n tgﬁea?tel elp one network and a
4 called subscti B&rusgda GSM type cellular nobile tel e- conmunication
network. Figure la is a flowsheet which discloses an inventive nethod in
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illustrating an rnventive
scriber in a land-bound public switched telephone

network.

Figure 2a is a flowsheet illustrating an inventive
method in which the configuration illustrated in
Figure 2 is used.

Figure 3 is a schematic block illustration of a traf-
fic situation between a calling and a called subscrib-
er in a GSM-type mobile telecommunication network.

Figure 3a is a flowsheet illustrating an inventive
method in which there is used a configuration accorad-
ing to Figure 3.

Best Modes of Carrying Out the Invention

A GSM-type public land mobile network, PLMN, includes
a gateway mobile telephone services switching centre
which is connected to several local mobile services
switching centres, each of which is connected in turn
to a plurality of base station controllers. The GSM-
network is well specified in the so-called GSM~recom-
mendations and the network architecture is particular-
ly described in recommendation GSM 03.02. Each base
station controller is connected to a plurality of base
stations, each of which supervises a geographical
area, called a cell. The PLMN-~network also includes a
central database, a so-called home location register,



met hod in which the configuration illustrated in Figure 2 is used. Figure 3

is a schematic block illustration of a traf- fic situation between a
calling and a called subscrib- er in a GgMtype nobile tel ecommunication
network. Figure 3a is a flowsheet illustrating an inventive nmethod in which
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The Figure 1 illustration shows only one of the local
mobile services switching centres MSC, base station
controllers BSC, visitor location registers VLR and
base stations BS, that are required to carry out the
present invention. Multiples of these units have been
omitted from the Figure for reasons of clarity. A
mobile unit Bl belonging to the public land mobile
network PLMN and located at that moment within a cell
area which is controlled by the visitor location
register VLR is registered temporarily in the visitor
location register VLR and permanently in the aforesaid
home location register HLR at the same time. The home
location register HLR is always informed of the visi-
tor location register VLR in which the mobile unit Bl
is registered at that moment in time. Figure 1 aléo
shows the parts of a land-bound public switched tele-
phone network necessary to the invention. The public
telephone network includes a local exchange LE which
is connected to the gateway mobile switching centre in
the PLMN-network. This single connection between the
two networks means that all signalling between the
public switched telephone network PSTN and the PLMN-
network must pass through the gateway mobile telephone
services switching centre GMSC. A calling subscriber
Al, the so-called A-subscriber, is permanently con-
nected to the local exchange LE and the aforesaid
mobile unit Bl, which is the called subscriber, the



that are located with one of the cells handled by the |ocal nobile

t el ephone services switching centre at any given nonent in time are

regi stered. The Figure 1 illustration shows only one of the |local nobile
services switching centres MSC, base stati®%n controllers BSC, visitor

| ocation registers V| e stations BS, thaf are,req red to carry out
the present i n\%%‘f?%tfe&/ugf ?&ﬁgrigefheggmﬂhf‘?'ga §§e"bg§ PR2D from the
Figure for reasstestbéncBarviy.aAradbol kinkit Theé baad)oglilgktnstd;lmmbl ic
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nmobile unit Bl, which,is the called subscriber, th
1ling directions. Signalling between the local exchange
LE and the home location register HLR is transparent
through the gateway MSC, which is shown in Figure 1
with a thin full line which includes two-directional
arrows and which is common to this signalling. The
temporary compression of the signalling is intended to
make the overview in Figure 1 easier to follow. The
signalling illustrated in Figure 1 and necessary when
carrying out the invention does not claim to represent
the complete signalling procedure that is carried out
when connecting a call. The Figure shows only the
signalling in the two networks PSTN and PLMN, while
the signalling to and from the two subscribers Al, Bl
involved is disclosed in text. Neither does the Figure
illustrate signalling which is considered to belong to
known techniques.

The aforedescribed mobile telecommunication system
PLMN operates in accordance with GSM~recommendations.
It will be understood, however, that the described
invention may also be used in similar type systenms.
The exemplifying embodiment described in detail below
includes the service "Automatic callback when busy".
As before mentioned, in the case of automatic call-
back, it is essential to be able to locate the called
mobile subscriber Bl even when the mobile has moved
geographically over a long distance and has entered a



6 so-called B-subscriber, comunicates with the base station BS via a radio
link. The radio link is shown in the Figure as a thick broken line. Al of
the permanent connections between the earlier recited nodes GVSC, HLR, MSC,
BSC, BS, LE and Al have been illustrated in the Figure by thick full Iines.
Signal - ling, which will be described in trore detai | furtheL ?n tﬁkes y
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descri bed '”Ve“t“ﬁé'§§&‘¥f¥i not therefore be descrlbgé in detail

here. The inventive method then includes the following
further steps:

- The A-subscriber Al dials the digit "5" on his
telephone keypad, thereby requesting an "automatic
callback when busy" service.

~ The service request is forwarded to the local
exchange LE.

= A message 1 "complete call" is sent from the local
exchange LE to the home location register HLR, trans-
parent through the gateway mobile services switching
centre GMSC.

= The arrival of the message 1 at the home location
register results in the creation of a reference number
CRefi, which is placed last in a queue 10 in the home
location register HLR. The queue is comprised of the
references allocated to different subscribers who have
attempted to establish a call to the B-subscriber. If
no attempts to reach the B-subscriber Bl have earlier
been made, the queue 10 is created and the reference
CRefi of the message 1 "complete call" is placed first
in the queue.

= The home location register HLR, which knows in
which visitor location register the B-subscriber Bl is
registered at that moment in time, diverts the message



The exenplifying enbodi ment described in detail below includes the service
"Automati c cal |l back when busy". As before nentioned, in the case of

automatic call- back, it is essential to be able to |locate the called
nobi | e subscri ber Bl even when the nobile lgas noved geographically over a
| ong di stance and has entered a 7 cell area which is handl ed by anot her

visitor |ocation rcgompbéte TEellnmveot the visioor nhveypt bmentegiistserbl e to
performthis esgﬁgiial function and conprises the follow ng procedural
steps: - The A- scriber Al calls the B-subscriber Bl and attenpts to
establish a cal |- céfhrcrisitor Jpeahionbreyister NLR sreqgistens| theit t he
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engaged tone, i.e. %é) %gence of short tone signals. .Ihese two steps
are wel | known t"ﬂ-"t’he’r 1ster HER R perRi FmabicR Mestrge s JIRAMRIRER ech-
ni ques and w | | cxXl t heswef Drmwedr®, described in detail here. The inventive
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t he gat eway nobiend shxougls '@thtxﬁbmhlelﬁmt(?hlng centre.
- The A~-subscriber Al is informed of the confirmation
2 by cessation of the busy tone, whereafter the A-
subscriber releases his connection with the local
exchange LE, by replacing his telephone receiver.
- The B-subscriber Bl is free to receive calls when
an ongoing call with another subscriber is terminated.
- The local mobile telephone services switching
centre of the B-subscriber Bl informs the visitor
location register VLR of the new status of subscriber
Bl. This signalling has not been shown in Figure 1.
- A message 3 "B-free" is sent from the visitor
location register VLR to the home location register
HLR.
- The home location register HLR confirms the message
3 "B-free", by sending a confirmation message 4 "B-
free confirmed" to the visitor location register VLR.
- The reference CRefi, which is now assumed to head
the gueue 10, is sent to the local exchange LE from
the home location register HLR together with the
message 3 "B-free", transparent through the gateway
mobile services switching centre GMSC.
- The A-subscriber Al is informed by a rapid sequence
of short ringing signals that the B-subscriber Bl is
free to receive calls, wherewith the A-subscriber
"acknowledges the message by lifting his telephone
receiver, whereafter the local exchange LE is informed
of the new status of the A-subscriber, i.e. that the
A-subscriber has answered. This signalling between the
A-subscriber Al and the local exchange LE is a




- The arrival of the nessage 1 at the home | ocation register results in the
creation of a reference nunber CRefi, which is placed last in a queue 10 in
the hone | ocation register HLR The queue is conprised of the references
all ocated to different subscribers who hav® attenpted to establish a cal

to the B-subscriber. If no attenpts to reach the B-subscri ber Bl have
earlier been nd¥ellrkaownetiechnigyecpad: basanat: khereforenbeenRshowds t he
nmessage 1 "conpifteneakligure.pl aced first in the queue. - The hone | ocation
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"conplete call confirmed" to the |local ex- change LE together with the

ref erence CRefi transgar-.ent t hrough the central nobile switching centre.
- The A-subscriPee fpllewingothigeoPreredusali FhePEokReloRg £0sSARVER~0of t he

busy tone, wherepdh&l £0§né113HESprbbeauteseanecasii-mobenaceblephvhiyh the
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Bl is free to riRQjRavenp RefRTEnHEPRGLILAREERALRDAB: FBP Ed8¥ERrber s
t er m nat ed. The purpose of these three procedural steps is to find

a mobile station roaming number MSRN1 which is as-

signed temporarily to the B-subscriber Bl while the

connection is being established. In a later stage,

this roaming number leads to the initial address

message IAM1 sent to the local mobile services switch-

ing centre MSC used by the B-subscriber at that moment

in time.

- A query concerning the roaming number allocated to
the B~subscriber Bl is sent to the home location
register HLR from the gateway mobile services switch-
ing centre GMSC.

- The home location register HLR, which contains
information disclosing the visitor location register
in which the B-subscriber Bl is registered at that
time, diverts the reference/query to the visitor
location register VLR.

- The visitor location register VLR sends information
relating to the roaming number of the B-subscriber Bl
to the gateway mobile services switching centre GMSC
via the home location register HLR.

The following procedural steps are shown in the
Figure:

-~ A connection is established from the A-subscriber
Al to the B-subscriber Bl, by sending the initial
address message IAM1 and the mobile station roaming



- The |l ocal nobile tel ephone services switching centre of the B-subscriber
Bl inforns the visitor |ocation register VLR of the new status of

subscri ber Bl. This signalling has not been shown in Figure 1. - A nessage
3 "B-free" is sent fromthe visitor |locatipg register VLR to the hone

| ocation register HLR. - The hone | ocation register HLR confirms the
nmessage 3 "B-frewinbday MERNI nfrem cthd igateway melsEheeswitdhirng esertaré i r med”
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whereafter the |oc excha I s 1.nfor of the statusg of the
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bet ween the A- Stﬂm:ibdne'rs Atabhdviiﬂe d azaiventcionaje signal 4 wherSupon - known
techni que and h %@’éﬁ@ nitial

addr ess rressageq?’{/% cont al n| ng t e\pﬁ})ne nunbg:r g‘Hfﬂ“hneg @ﬁéubscrl ber Bl
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the gateway npbithe Wbrfdbtibr 9 'thdPdwith considered established.

- The local mobile services switching centre MSC of
the B-subscriber Bl informs the visitor location
register VLR of the new status of the B-subscriber B1,
i.e. that the B-subscriber has answered. This signal-
ling is not shown in Figure 1.

-~ The visitor location register VLR sends a message 5
"B has answered" to the home location register HLR,
together with the reference CRefi.

= The home location register HLR removes the refer-
ence CRefi from the queue 10.

As an extra safety precaution when carrying out the
aforesaid method, it is possible in accordance with
the invention to allow the reference CRefi to accompa-
ny the query concerning the mobile services roaming
number MSRN1 of the B-subscriber. In this case, the
reference is transported from the gateway mobile
switching centre to the local mobile switching centre
along two different routes. In this regard, the refer-
ence CRefi is transported directly from the gateway
mobile switching centre GMSC to the local mobile
switching centre directly, in the aforedescribed
manner, and also via the home location register HLR.
This redundant transmission ensures transportation of
the reference CRefi should the reference be lost for
some reason or other when connecting a call, for
“instance as a result of collision with a call from
another subscriber. "



The follow ng three procedural steps belong to conven- tional signalling
procedures in GSM nobil e tel ephony and have not therefore been illustrated
in the Figure. The purpose of these three procedural steps is to find a
mobi | e station roam ng nunber MSRNL whi chlds as- signed tenporarily to the
B-subscri ber BL while the connection is_being established. In_a later
stage, this rodk¥ngheuifecrlsedoe poinked; autithakdwhensanrebije waRE sent

to the |ocal m@fiechesViEss onet¢isitos EseaffoNBEegiséebytahsnotner
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visitor location register.

Figure la is a flowsheet describing the aforesaid
procedure. The flowsheet and the following simplified
description of the procedures followed are intended to
be read together with Figure 1 and the text belonging
to said Figure. The acronyms and abbreviations in the
text of the flowsheet refer to Figure 1, these acro-
nyms and abbreviations having been explained in the
example above. The method of procedure described with
.reference to the flowsheet commences after the A-
subscriber Al has called the B-subscriber Bl and
requested the service "“automatic callback when busy",
after having received the busy tone. The method then
continues in accordance with the following description
and in accordance with Figure 1la:

- The message "complete call" is sent from the local
exchange LE to the home location registef HLR, in
accordance with block 100.

- The reference CRefi is created and placed last in
the queue in the home location register HLR, in accor-
dance with block 101.

- The home location register HLR sends the message
"complete call" to the visitor location register VLR,
in accordance with block 102.

- VLR sends the confirmation message "complete call -
confirmed" to the home location register HLR, in
accordance with block 103.



nunber MSRNL from the gateway nobile switching centre GvSC to the | oca
nobi |l e services switching centre MSC. According to the invention, the
ref erence CRefi acconpanies the initial address nessage | AML and the
roam ng nunber MSRN1. The reference is thqB forwarded to the visitor

| ocation register VLR - The B-subscriber Bl is infornmed of the A-sub-

scriber's call withna fRRLCILAROrS r@dkeet B RIRAANE TN TONTSrner

answers the call by lifting his tel ephdne_recelyver or by sone correspondi ng
action and the EbARcBESSATEs "compdfiten caddscopfdamed " gindtde refers | ocal

nobi | e servi cesefigle! CReTd ¢Nthe Nocadf ekbRaRgeuhEs! iikeacdbridandes t he
Vi sitor Iocatlon.gggbﬁte VLR of the new status of the B-subscriber Bl,
S

i.e. that the BYY OG% 104s answered. This signal- ling is not shown in
Figure 1. - The=-vi TheoB-sabsciribercBilsbecoeR asaddablestoageceive has
answered" to th 0 ' ' r ink02ahRer W Liadohfanddeer ence
CRefi. - The hoﬁ%mﬁggg i%%&#ggfgggbﬁhﬁRoﬁéﬁggés%tlg're?L%? encg?%égfi from

the queue 10. Aith block d8bet Ther desali vabiden sexvigesy syitohdi®gaf or esai d

method, it IS pesatPeeMst 3%CeheAR-2ubsbPibB? BAYeRenOAnitords ewel he
reference CRefi {o_ acconpa- ny caoncerning the nobil e services

roam ng number KE#&E°€f1Pﬁété9§hg§8ag§é¥.°Fntpﬁi§ 2 8tatuge of o thecBre i s
transported frosubBerddesyay nobile switching centre to the local nobile
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manner, and a'Sﬁnﬁiaihhﬁcgggﬁahﬁﬁﬁthﬂ BfghﬁtQBGHLEhe home location
register HLR then confirms this message to the visitor
location register VIR.
- The reference CRefi and the message "B-free" are
sent from HLR to the local exchange LE, in accordance
with block 107.
- The A-subscriber Al is informed that the B-sub-
scriber Bl is free to receive his call and the A-
subscriber Al lifts his telephone receiver, in accor-
dance with block 108.
- The initial address message IAM1 and the reference
CRefi are sent from the local exchange LE to the local
mobile services switching centre MSC, in accordance
with block 109. .
- The reference CRefi is sent from the local mobile
switching centre MSC to the visitor location register
VLR, in accordance with block 110.
- The call is connected with the aid of the initial
address message IAM1 and the B-subscriber Bl answers,
in accordance with block 111.
- The visitor location register VIR sends the refer-
ence CRefi and the message "B has answered" to the
home location register HLR, in accordance with block
112. |
- The home location register HLR removes CRefi from
the queue, in accordance with block 113.



Thi s redundant transm ssion ensures transportation of the reference CRefi
should the reference be |ost for sone reason or other when connecting a
call, for instance as a result of collision with a call from anot her

subscri ber. It should al so be pointed oy that when a nobile unit
switches fromone visitor |ocation register to another register, signalling

is effected in & PP MRt @ MEAHIPNA Wil GPNERE CEdme gdr-teyse cal | ed

roaming in a nobile tel econmunication systemor network. Procg- dures for

| ocati ng nobi | ePHRLEAE dand podyifie ety PIAE asckhal i pseted The

i n\d/en:] i ve ?ut Orfabbﬁré:?lﬂ lwiélrmoaﬁiur@ if \m&% iviﬁf}iyaswl dodyaddrsibedanm ng",
and the referen CRefi__i.s al.ways stor.ed i.n e ne, | ocat i,on |ster HLR
which is i nform%geo ?cm&dfxi t eo\%?f?btf 4%%%%%‘& r]erbi%%eéarra.‘f &?ég]zorvg la is
a fl owsheet desteifieinsg tichdhef segydiae pRatkohatsic el Yhamie When @nd t he
foll owi ng sinpl Lkt | sk st %ngg 5, Tl | Qyes | nhynded to
be read toget hekr:g\lllmg'%ﬁﬁ%l guslrogll?ég-ng?tlhll}etﬁg(t. e ofiq/;;lsnﬂ;o sai?%'gure. The
acronyns and abfRadiiRg FSbscriber tisa @ohike iy ch drelongs fiquure 1,

these acro- nymghengphudiiceladid @ivhind iddRkRaeh M dMmEthe damaxanpl e
above. The nmethod. o rocedqure desgribed with reference to the fl owsheet
commences af t er SBRECKIRET, I8 Apdinly RerIangn t‘f‘@‘@%‘iﬁfgct?‘? Bl and
request ed t he spubilde netwexkt.i c cal | back when busy", after having received
t he busy tone. The nethod then continues in accordance with the foll ow ng

description and in accordance with Figure |a:
Similar to Figure 1, Figure 2 illustrates solely the

local mobile services switching centre MSC, the base
station controller BSC, the visitor location register
VLR and the base station BS necessary to carry out the
invention. A mobile unit A2 which belongs to the PLMN-
network and which is located temporarily within a cell
area which is controlled by a visitor location regis-
ter VLR has earlier been described with reference to
Figure 1 and is registered temporarily in the visitor
location register VLR and permanently in the earlier
mentioned home location register HLR. As before men-
tioned, the home location register is always informed
as to which visitor location register VLR the mobile
unit A2 is registered at any given moment in time.
Figure 2 also illustrates those parts of the PSTN-
network that are necessary for carrying out the inven-
tion, namely the local exchange LE. In this example,
the mobile unit A2 is the calling subscriber, the so-
called A-subscriber, and communicates with the base
station BS via a radio link. The called subscriber B2,
the so-called B-subscriber, is permanently connected
to the local exchange LE.

The earlier description of drawing details with refer-
ence to Figure 1 are applicable directly to Figure 2.
The signalling illustrated in Figure 2 and necessary
to the invention does not claim to be the complete
signalling that is performed when connecting a call.



- The nessage "conplete call"” is sent fromthe |ocal exchange LE to the

home |ocation register HLR in accordance with block 100. - The reference
CRefi is created and placed last in the qyque in the hone | ocation register
HLR, in accor- dance with block 101. - Thé hone | ocation register HLR sends
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accordance wt sen I rmati;on nessage_ "conpl ete

cal | - confirngdetverkrePAENeandcBLMNy vhile &igppgling Lo-8PHaREE™y t h
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with block 105. The local nobile services switching centre MSC of the
B-subscriber Bl then infornms the visitor |ocation register of the new -
status of the BItsibsesseetial Ihethespeyformancecof| ansantopabiett he

visitor |ocati Qg eghakerelyRcbOthNgoBaE LAEAOBA1ECTiiR! ehikl Baskn
accordance w th block 106. e hone_?ocatlon regi ster HLR.then confirns
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and the nessagescPibégchad’ foveat gkbgiaphRchdliyhevercal 1enghdigtahEe in
accordance and entered a cell area which is handled by a visitor
location register different to that in which the A-
subscriber was registered when initiating the call.
The inventive method presented below is able to carry
out this essential function and comprises the follow-
ing procedural steps:

-~ The A-subscriber A2 attempts to establish a call
connection with the B-subscriber B2.

- The A-subscriber A2 is informed that the B-sub-
scriber B2 "does not answer the call", by means of a
ringing control tone which is not followed by an
answer. These two steps are well known to the art and
the signalling procedure involved -belong to conven-
tional techniques and will not therefore be described
in detail. The inventive method then comprises the
following further steps:

~ The A-subscriber A2 requests the service "automatic
callback when a called subscriber does not answer", by
dialling the "2"-digit on his telephone keypad.

- This request is forwarded to the visitor location
register VLR by signalling conventionally via the base
station BS, the base station controller BSC and the
local mobile telephone switching centre MSC. This
signalling has not been shown in Figure 2.

- A message 21 "complete call" is sent from the
visitor location register VLR to the home location
register HLR.



with bl ock 107.

- The A-subscriber A is inforned that the B-sub- scriber

Bl is free to receive his call and the A- subscriber A lifts his tel ephone
receiver, in accor- dance with block 108. - The initial address nessage
| AML and the reference CRefi are sent fromthe |ocal exchange LE to the

| ocal nobile services swtching centre MSCE5in accordance with bl ock 109.
The reference CRefi_js sent fromthe |oc

nobile swtching centre MSC to
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11 in the home location register HLR, this memory
location belonging to the A-subscriber A2 and contain-
ing references for the establishment of connections to
different subscribers from the A-subscriber.

- The home location register HLR diverts the confir-
mation 22 "complete call confirmed" to the visitor
location register VLR.

- The A-subscriber A2 is informed of the confirmation
22, whereafter the A-subscriber releases his connec-
tion with the PLMN-network.

- The B-subscriber B2 is activated, for instance by
the B-subscriber lifting his telephone receiver or in
some other way, to show that he is free to receive
calls. |

- The B-subscriber B2 informs the local exchange LE
of his new status through a conventional signalling
procedure. This signalling has not been shown in
Figure 2.

- A message 23 "B-free" is sent from the local ex-
change LE to the home location register HLR, transpar-
ent through the GMSC-centre.

~ The home location register HLR diverts the "B-free"
message 23 with the reference MRefi to the local MSC
via the visitor location register VLR.

- The A-subscriber A2 is informed that the B~sub-
scriber B2 is free to receive calls, for instance by
means of a rapid seguence of short ringing signals.
The A-subscriber acknowledges this information, for
instance by lifting his telephone receiver, whereafter



subscriber is a unit permanently connected to the public network. Simlar
to Figure 1, Figure 2 illustrates solely the local nobile services
switching centre MSC, the base station controller BSC, the visitor |ocation
regi ster VLR and the base station BS necia?ary to carry out the invention.
A nmobile unit A2 which belongs to the PL networ k and which is | ocated

temporarily w tfha Qo&Sh'M%EEQSWﬁhQBrhSdCBQtEBb|ﬁ@wbﬁtét%ESbEO&hEQQ@t'on
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regi stered tenpdy BEFIPER /¢ eeV|§PPGrtP8céfFB SPEdPEreP3§ R and per manent |y
in the earlier askhowledged hhaectheokaldgdcahebeHeBnnégteal.omaenen- tioned,

the h I ti t al f wh I t
rogi ster VLR t HATRBELang, ee iR rd betpesn, Ehe R-Hip g it AreAnd n 1 mo.
Figure 2 al so ithesloaadsMsitois pawedleknown B&Fhniguewand hast nate
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In this exanple, € caFl'itng subscriber, the so-
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centre.
- The B-subscriber B2 is informed of the call from
the A-subscriber A2, by means of conventional ringing
signals, and the B-subscriber answers the call by
lifting his telephone receiver. The call is therewith
considered to be connected.
- The B~subscriber B2 informs the local exchange LE
of his new status, i.e. that the B-subscriber has
answered, by a conventional signalling procedure, this
signalling procedure not being shown in Figure 2.
- The local exchange LE sends a "B-answered” message
24 together with the reference MRefi through the home
location register HLR, transparent through the GMSC-
centre.
- The home location register HLR removes the refer-
ence MRefi from its memory location 11.

Figure 2a is a flowsheet which illustrates the afore-
described method. The flowsheet and the following
simplified description of the method are intended to
be read together with Figure 2 and the descriptive
text relating to this Figure. The abbreviations and
anagrams included in the text on the flowsheet have
been explained in the aforegoing example and refer to
Figure 2. The method described with reference to the
flowsheet commences at a point after the A-subscriber
A2 has called the B-subscriber B2 and requested the
service "automatic callback when a called subscriber



The Figure illustrates only signalling in the two networks PSTN and PLIW,
while signalling to and fromthe two subscribers A2, B2 involved is given
solely in text. Neither does the Figure show the signalling that belongs to
known techniques. It is essential in the performance of an automatic
cal I back service to locate the nobile, inXhis case the calling
A-subscriber A2, when the calling sub- scriber has noved geographically
over a long di sighdusihvith anather gallllcafiax having reeeived £he sitor

| ocation regi st pus feHENTHS ﬂéﬁiod TheH Prddieds Y HsEdifind@with

regi stered when |n|t|atu§9 the call, The inventive nethod presented bel ow
is able to carrFPGufAd Qﬂﬁcﬁlmméﬁhiﬁﬁﬁﬁq%tmollow i ng

procedural stepgiguréeads subscriber A2 attenpts to establish a cal
connection with the B-subscriber B2. - The A-subscriber A2 is infornmed that
t he B-sub- scriber B2 "does not answer the call", by means of a ringing
control tone whichThe Maonplldte\srlly) messageeris Herge ﬁm stmq)sn'aie- wel |

known to the ar PRASE ven-
tional techni qugs ané;&qiﬁ not 41her efore (Bi_gr S:gséc]r‘mbed I n detal I&g%h%
i nventive met ho&eﬁhéi%orﬁﬂlwwqeoﬂi&h ock 2. steps: - The

A- Eubsc[)l begI A2 e?@f&%ﬁ&@oﬁﬂﬁg&f eayilsbant mdﬂ@s WRn '?:c{iﬂl Ihed
subscri ber does pot ans i a it on s tel ephone
cavoad e plg e Ea T meRketas 1o, B 1ocad; SXTAAREE diEn it S or VLR by
signal ling convaebommaldc;e with hdeksaoat.ati on BS, the base station
control l er BSC and Ioc | R,llet ho&% %\Mtcmrﬁce .r%I\/B% Thi s

C qﬂqgh é? n 1o -

S|gnaII|ng has not
sage "complete call conflrmed" and the reference MRefi

to the home location register HLR, in accordance with
block 202.

- The reference MRefi is stored in a memory location
memory 11 in the home location register HLR, in accor-
dance with block 203.

- The home location register HLR diverts the confir-
mation message 22 "complete call confirmed" to the
visitor location register VLR, whereafter the A-sub-
scriber is informed, in accordance with block 204.

- The B-subscriber B2 is activated and becomes avail-
able for the call connection. The B-subscriber B2 then
informs the local exchange LE of his new status, in
accordance with block 205.

- The message "B-free" is sent from the local ex-
change LE to the home location register HLR, in accor-
dance with block 206.

- The home location register HLR diverts the "B-free"
message to the local MSC together with the reference
MRefi, in accordance with block 207.

-~ The A-subscriber A2 is informed that the B-sub-
scriber B2 is free to receive calls, wherewith the A-
subscriber acknowledges this information by lifting
his telephone receiver or by some corresponding mobile
telephone procedure. The local MSC is then informed of
the new status of the A-subscriber, i.e. that the A~



- A nessage 21 "conplete call"” is sent fromthe visitor |ocation register

VLR to the hone | ocation register HLR 15 - The hone | ocation register
HLR di verts the nessage 21 "conplete call" to the | ocal exchange LE

transpar- ent through the GVWSC-centre. - TBe | ocal exchange LE registers
t he nessage 21 "conplete call"” and sends to the hone |ocation regis- ter

HLR a confirnat$@hseriher has" eckppbwledged| thatother madl capebBer with a

ref erence MReficohnaBeRal - iANhcbBradAbe! PetfiVBEockbo8. - The reference
MRefi is stored in a nenmdry location 11 in the _home location register HLR

this nemory |ocatiBRepénékiphgaddress mesepger IAM2 As gehtcErPm fhej ng
references for 1bh€aksusbl tehenet 16katosReRahgasSLE] €obkehept withsenkebers
fromthe A-subs r%ber. - The hone hocationtbeghst r §%R diverts the confir-
mati on 22 "conﬂﬁ% ERAPP- R APHREQAPGS WAY BLPEK P82ati on register VLR -
The A-subscri ber APhesBratbsaribet BReisobhformedorf2thewhaldafronm t he.

A- subscri ber r SESeil Canli ' h L - the
B- subscri ber BZlﬁg‘gc??bg?gg?g?o%Z(ng§%ﬁ%%?8§ FRE gygﬁ%%%??égf ?gfting hi s
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status through g, gonyentional signal! L% PLESSR 550, 'Bhe BLERRLLEDES MOt
B2 herewith informs the local exchange LE of his new
status.
= The local exchange LE sends the message "B has
answered" to the home location register HLR together
with the reference MRefi, in accordance with block
211.
- The home location register HLR erases the reference
MRefi from said memory location, in accordance with

block 212.

The aforedescribed exemplifying embodiment of the
service "Automatic callback when a called subscriber
does not answer the call" has been described with
reference to the case when the calling subscriber is a
mobile unit and the called subscriber is permanently
connected to the land-bound public switched telephone
network. It will be understood, however, that the
service can be performed in accordance with the inven-
tion in all cases when either one or both of the two
subscribers involved is or are a mobile unit/mobile
units. This also applies to the earlier described
exemplifying embodiment relating to "Automatic call-~
back when a called subscriber is bﬁéy with another
call".

A further inventive method will now be described. This
method utilizes the same GSM-type PLMN-network as that
described in general terms above. The exemplifying
embodiment described in detail below relates to a



Figure 2. - A nessage 23 "B-free" is sent fromthe |ocal ex- change LE to
the hone location register HLR, transpar- ent through the GHSC centre. -
The hone | ocation register HLR diverts the "B-free" nessage 23 with the
reference MRefi to the local MSC via the Vi%itor |ocation register VLR -
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is therewith considered to_be connect ed. . . .
Figure 3 embodiment, the home location register HLR is
connected to two mobile services switching centres,
here referred to as first and second local mobile
services switching centres MSCA and MSCB. The remain-
ing switching centres connected to the home location
register have been excluded from the Figure for the
sake of clarity. Each of the two mobile switching
centres is connected to a respective base station
control unit, referred to respectively as first and
second base station control units BSCA and BSCB. Each
of the base station control units is connected to a
respective base station, referred to as first and
second base stationsd BSA and BSB. Each of the MSCA
and MSCB centres includes a respective visitor loca-
tion register, referred to here as first and second
visitor location registers VLRA and VLRB respectively.
A first mobile unit A3 belonging to the PLMN-network
and located temporarily within a cell area controlled
by the first visitor location register VLRA is regis-
tered temporarily in the visitor location register
VLRA and permanently in the home location register
HLR, similar to that described with reference to the
earlier embodiments. This also applies to a second
mobile unit B3 which is located within another cell
area and controlled by the second visitor location
register VLRB. In the illustrated embodiment, the
first mobile unit A3 is the calling subscriber, the
so~-called A-subscriber, and the second mobile unit B3
is the called subscriber, the so-called B-subscriber.



- The B-subscriber B2 inforns the | ocal exchange LE of his new status,
that the B-subscriber has answered, by a conventional signalling procedure,
procedure not being shown in Figure 2. - The |ocal exchange
LE sends a "B-answered" nessage 24 togetheéﬂmnth the reference MRefi
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ting-up a call connection. The Figure illustrates
only the signalling that is effected in the PLMN-
network, while signalling to and from the two sub-
scribers A2, B3 involved is disclosed solely in the
form of text. Neither does the Figure show signalling
that belongs to the known technique.

When performing an automatic callback service, it is
essential to be able to locate the mobile subscribers
concerned, in this case the calling A-subscriber A3
and the called subscriber B3. This also applies to
those instances when one or both of the subscribers
has/have moved geographically over a long distance and
entered a cell area that is handled by a different
visitor location register to that in which the sub-
scribers were registered when initiating the call. The
inventive method presented below is able to perform
this essential function and comprises the following
procedural steps:

- The A-subscriber A3 calls the B-subscriber B3 with
the intention of setting-up a call connection.

= The A-subscriber A3 is informed that the B-sub-
scriber B3 is busy with a call from another subscrib-
er, by means of a busy tone, i.e. a rapid sequence of
short tone signals. These two steps are well-known to
the art and the signalling procedure forms part of
conventional techniques and has not therefore been



plete call" nessage to the |ocal exchange LE, in accordance with bl ock 201
- The local exchange LE sends the confirmation nes- sage "conpl ete cal
confirmed"” and the reference MRefi to the home | ocation register HLR, in
accordance with block 202. - The reference MRefi is stored in a nmenory

| ocation menory 11 in the hone |ocation reddster HLR, in accor- dance with

bl ock 203. - The_hone,] ocation regiister HLR diverts the confir- nation
message 22 "conpReferiked &BnFPFﬁS&“ ?BetﬁévﬁPE?YﬁrmﬁﬁhaglSHrFEGFéter VLR,

whereafter the Acomprisesi bhe ifolilokwingedteps: accordance with bl ock 204. -
The B-subscriber B2 is activated and becones avail- able for the call
connection. The B-subscriber B2 then inforns the | ocal exchange LE of his
new status, in accdFhenAesubsiriiberkA208ialsThhentt§%adigit- bnebisi s sent

fromthe |ocal th C S accor -
dance with bIocﬁéiﬁéaﬁggghkgxggd'lggg ?gﬁége?&gags£gﬁtzglv r%?vgh@ "B-free"
message to the |'thutomaticogaldbacki vhenha ¢@1b¢@n§@bﬁﬁéiber|hsabﬁéydance

wi th block 207. wlgﬁeaﬁﬁﬁvg§cehQQh A2 is informed that the B-sub- scriber
B2 is free to receive cal rewth the A- subscriber agknow edges this
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station control unit VSCA and the first local MSCA-
centre. This signalling is of a conventional kind and
has therefore not been shown in Figure 3. '
- A message 31 "complete call” is sent from the first
visitor location register VLRA to the home location
register HLR.
- When the message 31 arrives at the home location
register HLR, there is created a reference CRefj which
is placed last in a queue 12 in the home location
register. The queue contains references which identify
different subscribers that have attempted to call the
B~subscriber. If no earlier attempts to reach the B~
subscriber B3 have been made, the queue 12 is created
and the reference CRefj of the message 31 "complete
call” is placed first in the queue.
- The home location register HLR, which is aware of
which visitor location register the B~subscriber B3 is
registered at that particular time, diverts the "com-
plete call" message 31 to the second visitor location
register VLRB.
- fThe second visitor location register VLRB registers
the "complete call" message and sends a confirmation
message 32 "complete call confirmed" to the home
location register HLR-
- The home location register HLR diverts the confir-
mation message 32 "complete call confirmed"” to the
first visitor location register VLRA.



connected, in accordance with block 208. - The initial address nessage | AM
Is sent fromthe local MSC to the |ocal exchange LE, together with the
reference, in accordance with bl ock 209. - The B-subscriber B2 is inforned
of the call fromthe Avsubscriber A2, whe?Zupon the B-subscriber an- swers
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visitor location register VLRB to the home location
register HLR.

~ The home location register HLR confirms the message
33 “B-free" by sending a confirmation message 34 "B-
free confirmed" to the second visitor location regis-
ter VLRB.

= The reference CRefj, which is now assumed to head
the queue 12, is sent from the home location register
HLR to the first visitor location register VLRA,
together with the "B-free" message 33.

= The A-subscriber A3 is informed that the B-sub-
scriber B3 is free to receive calls, for instance by
means of a rapid seguence of short ringing signals,
wherewith the A-subscriber acknowledges the informa-
tion. The first visitor location register VLRA is
informed of the new status of the A-subscriber, i.e.
that the A-subscriber has acknowledged that the call
shall be connected. Signalling between the A-subscrib-
er and the first visitor location register VLRA is a
well-known technique and has therefore not been shown
in the Figure.

The following three procedural steps belong to conven-
tional signalling procedure in GSM-mobile telephony
and have not therefore been shown in the Figure. The
purpose of these three procedural steps is to find a
mobile station roaming number MSRN3 that can be allo-



met hod utilizes the sane GSMtype PLM\N-network as that described in general
ternms above. The exenplifying enbodi mnent described in detail below rel ates
to a 19 service "Automatic cal |l back when a call ed subscriber is busy
with another call". In this case, the callé g subscriber and the called
subscri ber are both nobile units belonging to the PLMN-network. As with the
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information as to the visitor location register which
the B-subscriber B3 is registered at that time, div-
erts the reference/query to the second visitor loca-
tion register VLRB.
-~ The second visitor location register VLRB sends to
the first MSCA-centre information relating to the
roaming number of the B-subscriber B3, via the home

location register HLR.

The following procedural steps are shown in the
Figure:

- A connection is established from the A-subscriber
A3 to the B-subscriber B3, by sending an initial
address message IAM3 and the mobile station roaming
number MSRN3 from the first local MSCA-centre to the
second MSCB-centre. According to the present inven-
tion, the reference CRefj accompanies the initial

3 address message IAM3 and the roaming number MSRN3. The
reference is then forwarded to the second visitor
location register VLRB.
- The B-subscriber B3 is informed of the call from
the A-subscriber A3 by conventional signalling,
wherewith the B-subscriber answers the call by lifting
his telephone receiver, or by carrying out some other
corresponding mobile telephone procedure, and the call
is considered to have been connected.



and |l ocated tenporarily within a cell area controlled by the first visitor

| ocation register VLRA is regis- tered tenporarily in the visitor |ocation

regi ster VLRA and permanently in the home |ocation register HLR, simlar to
that described with reference to the earligf enbodinents. This also applies
to a second nobile unit B3 which is |ocated within another cell area and

Cﬁ{;t (r]I ol | ed byht h]ge mgu@@ﬁpiﬂdna%i@%ﬁwﬁé@@ﬁt@himed&f hﬁfit:.]}iélSt rated
enbodi nent, the_fir mahi | e _uni i s e cal li ,sSuhscriber e
so-cal | ed A—sub§654§§§r4§ﬁ¥ e lﬁﬂﬁlﬁ?%WWf jton feqationy

rs]ubsclri be[_, t hereg: it@aﬂelredn.&nsl ld:ﬁd;héf:)efew Sta?ﬁ\m@fﬁa:ﬂ_e’ ﬁ-sﬂﬂﬁszml tixssk;, t he

one | ocation reggis .S /S iC | Jocation

regi ster VLRA o%iﬁtR%li\aﬁ’e t%ovwg %&si@f} g’rﬁf ggsgreé.efae‘giqr&l resg{%ﬁan“any
monent in tinme. 1ing demoonsistened duo e canventdionad and hashdhere-
PLM\- net work fu | | f§§ﬁ ty descri bed earlier. The

QB%?%tI > tﬁe ea.r”%?/ Fi .

technical details awn in . ures also apply to Figure 3. The
si gnal I'i ng il ustr #he&d segondy yisitomd Feostexe Ree FRs not

claimto represehe hdmel Uldcatiidmddgidturotamiuac vBhdlas anshieara@d when
setting-up a call conneghi_&régeﬁf F:"%{:re L ustfr at es O?Régt'he signal l'ing
that is effect eHePF2EMe o™ik S I &ﬁ&PFFn Jind fromthe two
sub- scribers A2, Bhe homevaddat idin degsiatexoHERY riemovies ftivemreff exext .
Nei t her does thSnE'eg%%tﬁh(}Woﬁ q{ﬁ@n%e}:gﬁt bel ongs to the known

techni que. When perform g an auto back service, it is

As an additional safety precaution, it is possible
when carrying out the inventive method to allow the
reference CRefj to accompany the query concerning the
roaming number MSRN3 of the B-subscriber. This refer-
ence is then transported from the first local mobile
services switching centre MSCA to the second local
mobile services switching centre MSCB, along two
different routes. In this regard, the reference CRefj
is transported directly from the first local MSCA-
centre to the second local MSCB-centre as earlier
described, and also through the home location register
HLR. This redundant transmission ensures transporta-
tion of the reference CRefj even should the reference
be lost at the time of connecting the call for some
reason or other, for instance as a result of collision
with a call from another subscriber.

Figure 3a is a flowsheet illustrating the aforedes-
cribed method. The flowsheet and the following simpli-
fied description of the method are intended to be read
together with Figure 3 and the text associated with
said Figure. The abbreviations and acronyms used in
the text on the flowsheet have been explained in
conjunction with the description of the earlier em-
bodiment and refer to Figure 3. The method described
with reference to the flowsheet commences at a point
after: the A-subscriber A3 has called the B-subscriber



essential to be able to |locate the nobile subscribers concerned, in this
case the calling A-subscriber A3 and the called subscriber B3. This al so
applies to those instances when one or both of the subscribers has/have
noved geographically over a long distance and entered a cell area that is
handl ed by a different visitor |ocation re@bster to that in which the sub-
scribers were registered when initiating the call. The inventive nethod
present ed bel ow B3 @mderequpstedrhhghSGrusgen?a@tom@hncu@mlhhﬂcbowpenses
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station control unith QEK?F%EG“?ﬁeC3¢$%t1$d%%?amﬁﬁjﬂn placed last in a
queue in the home location register, in accordance

with block 301.

- The home location register HIR forwards the message
“complete call" to the second visitor location regis-
ter VLRB, in accordance with block 302.

- The second visitor location register VLRB sends a
confirmation message "complete call confirmed” to the
home location register HLR, in accordance with block
303. '

- The home location register HLR forwards the confir-
mation "complete call confirmed" to the first visitor
location register VLRA, in accordance with block 304.
The A-subscriber A3 is informed of this confirmation,
whereafter the A-subscriber releases the connection,
by replacing his telephone receiver or by some corre-
sponding mobile telephone procedure. _

- The B-subscriber B3 becomes free to receive calls,
by terminating an ongoing call with another subscrib-
er. The mobile services switching centre MSCB of the
B-subscriber B3 informs the second visitor location
register VLRB of the new status of the B-subscriber,
in accordance with block 305.

- A message "B-free" is sent from the second visitor
location register VLRB to the home location register
HLR, in accordance with block 306.

- The reference CRefj is sent from the home location
register HLR to the first visitor location register
VLRA together with the "B-free" message. The A-sub-



centre. This signalling is of a conventional kind and has therefore not
been shown in Figure 3. - A nessage 31 "conplete call" is sent fromthe
first visitor location register VLRA to the honme | ocation register HLR -
When the nmessage 31 arrives at the home location register HLR there is
created a reference CRefj which is placed gast in a queue 12 in the hone
| ocation register. The gueue contains references which identify different
subscri bers t hatsdrikerntA®nis cinforned | that theubssubseriber Bd &arlier

attenpts to reaqb%fﬁﬁe sﬁslfcéégfgeBg 2{fye been nade, the queue 12 is

created and the erence the nessage 31 "conplete call"” is placed

first in the quéue.T 1#R§¢R§EF¥%%§I1%ﬁt$eﬁi§tﬁﬁl?299“ Fel¥en @¥ e of
whi ch visitor | geatferng ashimd atothés ﬁabﬁgrmmnaatesepmétpwdeat t hat

particular time, diverts the om e II" to_the s ond
visitor |ocati oMk sterd g@fancerhglélé ﬁfb?ﬂ? é’t’f%ﬁ Y?efﬂ‘ 'ér VLRB
registers the'Wmuqﬂtﬁan(xé¢ st SULRA alsl tnﬂdsmedomhfthemnewwstntsage 32

"conpl ete call I#vaeék?séﬂtﬁﬁb@ne Igca{:ﬁ%)g {ﬁglf_gﬁb lqerT 5 home

| ocation reglster e cbnTir: on nessage conplete cal
confirmed" to tiemsSwexedyisitor |ocation register VLRA 22 - The

A-subscriber A3js 4 ﬁﬁ@&fgnt{@ g&gbigﬁgéﬁ%,?gm W;@rﬁﬁéﬁﬁgc{-mer

A- subscri ber releases S connec- tion w e PLM\- net wor k
A3 to the B-subscriber B3, by sending an initial

address message IAM3 and the reference from the first
local mobile services switching centre MSCA to the
second mobile services switching centre MSCB, in
accordance with block 309.

- The reference is forwarded from MSCB to the second
visitor location register VLRB, in accordance with
block 310.

- The B-subscriber B3 is informed of the call from A-
subscriber A3, and the B-subscriber responds to the
call by lifting his telephone receiver, or by carrying
out some other corresponding telephone procedure, and
the call is considered to have been connected, in
accordance with block 311. The local mobile services
'switching centre of the B-subscriber B3 informs the
second visitor location register VLRB of the new
status of the B-subscriber, i.e. that the B-subscriber
has answered.

- the second visitor location register VLRB sends a
"B has answered" message to the home location register
HLR together with the reference CRefj, in accordance
with block 312.

- The home location register HLR erases the reference
CRefj from the queue, in accordance with block 313.

In the exemplifying embodiments described above, the
automatic callback service has been presented in three
normally occurring traffic cases, namely cases in '

which;



- The B-subscriber B3 becones available to receive calls, when term nating
an ongoing call wth another subscriber. - The |ocal nobile services

swi tching centre MSCB of the B-subscriber B3 infornms the second visitor

| oca- tion register VLRB of the new statugyof subscriber B3. This
signalling is considered to be well-known and has not therefore been shown
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t heref ore been CSThALR CORELPNEREEON TYRrlants are possible in’the

third traffic case. For instance, the two mobile units
may be located in cells that are handled by one and
the same visitor location register. It will readily be
seen that the invention is able to locate the two
subscribers even in this case. It is also conceivable
that the mobile units may be located in different
mobile telecommunication networks and that these units
can be located by different home location registers.
This configuration necessitates passing through a
public switched telephone network prior to establish-
ing a call connection. This is achieved in accordance
with the invention with a combination of the first and
the second embodiments. As will be understood, several
other variants of the three embodiments described are
conceivable, and it will be obvious to the person
skilled in this art that these embodiments do not
limit the use of the invention. It is also possible
for certain mobile telecommunication networks to
include more than one home location register. This
variant has nofiimiting effect on the scope of the
invention, however, but shall be seen merely as a
variation of the aforedescribed case where the mobiles
belong to different mobile telecommunication networks,
but with the difference that the public switched
telephone network need not be passed. As before men-
tioned, the invention can be applied to all mobile
telecommunication systems in which the mobile units



pur pose of these three procedural steps is to find a nobile station roam ng
nunber MSRN3 t hat can be all o- 23 cated to the B-subscriber B3
tenporarily while set- ting-up the connection. In a |ater stage, this

roam ng nunber results in an initial address nessage |AMB with the

t el ephone nunmber of the B-subscriber B3 t@8&he | ocal tel ephone exchange
used at that nonent by,the B- subscriher. - A query concgerning,the roam ng
nunber of the BAYreube¥tpheresdscentraddys GmtpﬁesVF¥§F"I§95I ipgEanCentre to
the hone | ocatitherdigital AhBricanheystem,l apeli ThisecglsbeimpllReswhi ch

i ncl udes i nfor ' he vi.sitor .lLocati.on regist '

B- subscri ber B |éep‘éﬁ%s@%ﬁ%dﬁgpaiﬁa?‘hﬁtn&?ggi 39 ggb‘% ﬁégﬁgéﬁgr g‘%@e}) auer y

to the second WivenrdifferentointeypretatioRB, dependingoon whether

| ocation regi st VikEBi s | M fai " gl ating
to the roam ng 1£rqlafﬁrber O?é?ﬂ%l%@g&%?gfg}:égr °§§%§f’§%h§?ﬁ§%§ér§%§? ?%%

regi ster HLR TRE¥iedosnbgcribersur Rrdestpdanr subseribersy hpagipdre: - A

connection is efiseénsedataoteihendasybseei.ber A3 to the B-subscriber B3,
by sending an initial address nessage [AVB and the robile station roani ng

nunber MSRN3 fromthe first | ocal MSCA-centre to the second MSCB-centre.
Accordi ng to tlEe peElEnbei undarstood, thht thécinvent{Paf isanobnpenri es t he

initial addresgyPFSegs L6 P8 debPEak8arBea"4Rg 11 e PatdiCexen-
plifying embodiments thereof and that modifications
can_be made within the scope of the following Claims.



reference i s then forwarded to the second visitor |ocation regi ster VLRB. -
The B—subsc,"ﬂ' Mﬂﬁ med of the call fromthe A-subscriber A3 by
conventiona "mlmrw rew th the B-subscriber answers the call by
lifting his fel ph'one* recerVer, or by caregi ng out some ot her correspondi ng
nobi | e tel ephone procedure, and the call is considered to have been

connect ed. 24 - The |l ocal nobile ser¢LdFM¥8swi tching centre of the

B- subscri ber B3 infornms the second visitor |ocation register VLRB of the

new status of the B-subscriber, i.e. that the B-subscriber has answered.
This signal- |ihg i3 Betkedepbdcempbetingyantpdaphonadcald iRede- fore not

been ShOWﬂ|'1F%é&@ébﬁmun13@€1§ﬁcﬁ9gt¥h5bbﬂbrigiﬁ&'Qn 6BPi&t 8yiveRBgasends
to the hone | ocat on regrster has ed" nessage, 35 toget her

with the refererete ne WﬂﬁkhéﬁﬁTVbcéPﬂoﬂ PEB?éFe;aFﬁ PhbSes the
refer- ence CRai¢t¥orkn {(PEMR)gUSaid. twe nateddksi baghgswhthylpyecaution, it

e OOl ol SRE4Yb9% o4k e Lugy| RNRSALYECRIRY L pLh My gnteLer ence

CRef ] to acconpany concerni ng
B-subscri ber. T(FMS€kfand encehlshthehlieahspecommunneathe systen| acal

Tobi | € Servi oS i 1D AbEERIBEr VB | OthBosSLERNNeh ORbuBBEL LBefsT V1 ces

switching centre n fent rout es. his regard,
ref erence O&ﬁjlﬁsc?ﬁ%ﬂgﬁ%@tﬁﬁ Gr1@%?1ye¥96ﬁ99ﬁe(F33s%nlﬁk%JP“EE?F centre

to the second |feptchESBeEPEHRENESNEEWLLR! (PSTN) and where a called
subscriber (Bl), the so-called B~subscriber, is a
mobile unit which is able to communicate via a local
mobile services switching centre (MSC) in the public
land mobile network (PLMN), and where the B-subscriber
is permanently registered in a home location register
(HLR) and temporarily registered in a visitor location
register (VLR) known by the home location register,
said visitor location register belonging to the local
mobile services switching centre (MSC), said method
comprising the following steps:
- the A-subscriber (Al) calls the B-subscriber (Bl):;
- the A-subscriber (Al) is informed that the B-sub-
scriber (Bl) is "not available", wherein the inventive
method comprises the further steps:
- the A-subscriber (Al) dials a code requesting a
service "complete telephone call®;
- a "complete call" message (1) is sent from the-
local exchange (LE) to the home location register
(HLR) ;
- the "complete call" message initiates the insertion
of a reference (CRefi) at the bottom of a queue (10)
in the home location register (HLR), said queue be-
longing to the B-subscriber (Bl1) and containing refer-
ences of attempts made by different subscribers to be
connected to the B-subscriber;
-~ the home location register (HLR) diverts the "conm-
plete call" message (1) to the visitor location regis-
ter (VLR);



descri bed, a ﬂ“u" In he honme | ocation register HLR. This redundant
transm ssi on mﬂ l |3H!E a- tion of the reference CRefj even should
the reference *be‘l ost &t $he tinme of connecting the call for sone reason or
other, for instance as a result of colligigon with a call from anot her

subscriber. Figure 3a is a flowsheet illustrating the aforedes- cribed
met hod. The flowshbet visdtoke lochatdwnngegister- (VLB) degistprsothef the

met hod are Intﬂesﬁgéagebeaiiadﬁgg ggggg;g{anaFLgugs a éaﬂfabﬁatg6pn

associated with sa gure I'ons an s use
text on the fIRASA_FE K We“ﬁ@@ﬁléﬁﬁl&ﬁﬁédcpnféﬁnPGHcFPo @i hpmehe
description ofléastgaﬁlfgglgﬁhrbqﬁLﬁggt and refer to Figure 3. The net hod

described with refere owsheet co oint after the
N eubsortbor ' rEBeCHSRe, Tokation fesirker (ALBE Befanqhe,fhefats ne
servi ce "aut omsationamébaagewiizh Acompletlesabiir confirmedtispownthéd anot her

O o ooy EUCAY BEERANSH (58, DUSUSRRE wIPR ERLNAdeLDERCE Pemgecds 17

accordance wt I'on~and I n accordance W i gure 3a:
- The message Txbhplete call” is sent fromthe first visitor |ocation

register VLRA1O the ﬂogﬁbéefﬁhéfn(hiﬂ'§§eirfﬂfhea”ofCEHédéaﬁflfhih bl ock

300. - The reference CRef] is created aceg last I'n a queue in the

home | ocation YkQRs{R}s ¥ eﬁEESFﬁEnEEemﬁrﬁuBFBEkaE1rele§ﬂ%shBhE | ocati on
regi ster HLR founnedtibhetoetaadtocadnekehange! (LEjp the second visitor

location regis: the B-subscriber becomes free to accept calls;
- a message (3) "B-free" is sent from the visitor
location register (VILR) to the home location register
(HLR) ;
— the home location register (HLR) confirms the "B-
free" message (3) by sending a confirmation message
(4) "B-free confirmed" to the visitor location regis-
ter (VLR);
- the reference (CRefi) positioned at the top of the
queue (10) is sent from the home location register
(HLR) to the local exchange (LE) together with the "B-
free" message {3), and the A-subscriber (Al) is then
informed that the B-subscriber (Bl) is free;
- a call connection is established with the aid of an
initial address message (IAM1) when the A-subscriber
(Al) is free, wherein the reference (CRefi) accompa-

- nies the initial address message from the local ex-
change (LE) to the gateway mobile services switching
centre (GSMC) and from there to the local mobile
services switching centre (MSC), whereafter the refer-
ence is forwarded to the visitor location register
(VLR) ;
= the B-subscriber (Bl) answers the call;

- the visitor location register (VLR) sends a message .
(5) "B has answered" to the home location register
(HLR) together with the reference (CRefi); and

- the home location register (HLR) removes the refer-
ence (CRefi) from the queue (10).



ter VLRB, in mgmmm[“:l“gl ock 302. - The second visitor |ocation
regi ster VLRdmu iln¥dat i on nessage "conplete call confirmed” to the
home | ocation tedi ster "HLR 1n accordance with bl ock 303. - The hone

| ocation register HLR forwards the confir3lmation "conplete call confirmnmed"
to the first visitor location register, VLRA in accordance with bl ock 304.

The A-subscribér AR methad) of completing nrtelaphone Gk S t2r the
A-subscri ber r elegasRfinmiuifl CHYNGIE dyted Yoot B5iny digubd Bl e dwitchiatei ver

or by sone corpe- _spondi ng nobile hon rocedure. -.Th - subscri ber
B3 becones frei'-‘et]'c')a 8 J%%?‘T’&,‘Wrwﬁa%m@%&ﬂ& r*'b°ebc’§ﬁ with

anot her subscr nietwark TRLMNHLI |sa sk rive ove towirticshibegi ree mutaradd33B of t he

B- subscri ber B3 ;i 11Sd 1,01 | )Ss f the
new st at us of LTRSS B o YAl dOBLES ec ks I AL ST cage
"B-free" is seAGMSQOm @and shaniriniaicatling auksenikpn @2 fibe #Qhe hone
| ocation regi sgan 1ddRA-ShEEABEN Cih WH ididle I ecomtitthiicitdigiice CRef |

is sent fromthe ho l.ocation register HHR.to the fjrst visitor |ocation

regi ster VLRA PES¥ORE if @ MoRd g unik which commupicates,yia a o6 scri ber
A3 is infornedlocal wodhiles Wmoridis diditchidiidenthre t@Isecdinvatmal |'s. -

Corr espondi ng BUBIS daPd MARITR Revark o LS B e, mevide sos.

The first visitelecommunication network a called subscriber (B2),
the so-called B-subscriber, is connected to a local
exchange (LE) in the public switched telephone network
(PSTN) and the A-subscriber is permanently registered
in a home location register (HLR) and temporarily
registered in a visitor location register known by the
home location register, said visitor location register
(VLR) belonging to the local mobile services switching
centre (MSC), wherein the method comprises the follow-
ing steps:
- the A-subscriber (A2) calls the B-subscriber (B2);
- the A-subscriber (A2) is informed that the.B-sub-
scriber (B2) is "not available", wherein the inventive
method comprises the following additional steps:
- +the A-subscriber (A2) dials a code requesting a
service "complete telephone call";
- a message (21) "complete call® is sent from the
visitor location register (VLR) to the home location
register (HLR);
-~ the home location register (HLR) diverts the "com-
plete call" message (21) to the local exchange (LE);
— the local exchange (LE) registers the "complete
call" message (21) and sends a confirmation message
(22) "complete call confirmed" to the home location
register (HLR) together with a reference '
(MRefi);
- the reference (MRefi) is stored in a memory loca-
tion (11) in the home location register (HLR), this
memory location belonging to the A-subscriber (A2) and



| ocation regi RA nforned of the new status of the A-subscriber,

i .e. that theDbl“kmﬂmlua lﬂ'ﬁ answered. - A connection is established from
t he A-subscri ubscri ber B3, by sending an initial address
nmessage | AM3 and the reference fromthe fimst |ocal nobile services

switching centre MSCA to the second nobile services sw tching centre MSCB,
I n accordance mﬁ¢hnthdnﬁn§0QeferiheeseferecoanbetﬁomwatﬂedptsotnNBCB to the

second vi sitor l&ff?b Qn%eghﬁ%S%ﬁXE FkP %ﬁ%rﬂaQESsWE%QeQ|OCk 310. - The

B- subscri ber B3 subscriber A3, and the
B- subscri ber responﬁbetbomﬁe19§ﬁt199 FﬁgﬁsﬁgrthLBélQpﬁ9ﬁ§sr§86|¢9n‘ or by

carrying out SOﬁEiEﬁEQEoﬁ0R§§§p”EQhﬁQeES'éﬁﬁﬁnéoﬂfﬁiﬁéaﬁetoaﬁﬁetb&s&a|| i's
considered to hqge been cqnnected, .1 n accordance wth block 311. The | ocal

nobi | e servi ces %Ft&HPﬁ&leénFFglﬁFthéVER%ubscr|ber B3 informs the second
visitor |ocation-reghet arsibBBroberh¢anpwist dhedormkedt bE Bheubbaribaa~ i.e

t hat the B-subscgi ber ggi an mereg %B gco d V|§Etor ocatiog regi ster
VLRB sends a "E&%ﬁg aﬁ r eYReHES 565 et SH RETRO8E: FE e??ﬁﬁs QF HLR
together with th@onaéetéonewiﬁhfﬁhelpuhliorMandemmbuhebhetkoﬁkZ(PLMNhe hone

| ocati on regi st e Hl:ﬁe%@éﬁﬁsﬁz?ﬁbéﬁf Zﬁffcﬁeggﬁééngi-gg‘ tBerd d4E1ve. I n

accordance with bl oc e ex yI ng I ment's escrlbed above,
the automatic c®abd8Rk service has been presented in three nornally

occurring traffic cgsgessfgae(¥3faspsei8eighsent from the local
exchange (LE) to the home location register (HLR);
- the home location register (HLR) diverts the "B-
free" message (23) to the local mobile services
switching centre (MSC) together with the reference
(MRefi), via the visitor location register (VLR),
whereafter the A-subscriber (A2) is informed that the
B-subscriber (B2) is free to receive the call;
- a call connection is established with the aid of an
initial address message (IAM2) in accordance with a
known procedure when the A-subscriber (A2) is free,
wherein the reference (MRefi) accompanies the initial
address message from the local mobile services switch-
ing centre (MSC) to the local exchange (LE), via the
gateway mobile services switching centre (GMSC);
-~ the B-subscriber (B2) answers the call;
= the local exchange (LE) sends a message (24) "B has
answered" to the home location register (HLR) together
with the reference (MRefi); and
- the home location register (HLR) removes the refer-
ence (MRefi) from the memory location (11).

3. A method of completing a telephone call in a
telecommunication system comprising a public land
mobile network in which a calling subscriber (A3), the
so—-called A-subscriber, is a mobile unit which commu-
nicates via a first local mobile services switching
centre (MSCA) and in which mobile telecommunication
system a called subscriber (B3), the so-called



27 1. Ac I's permanently connected to the |and-bound
t el ephoneﬁ“ﬂlﬂﬂllﬂlﬂﬁﬂﬂjﬂml | ed B-sub- scriber is a nobile unit. 2. A
calling A-Subscribdr Bs & nobile unit and_a call ed B-subscriber is
pernanent|y connected to the |and-bound 23| ephone network. 3. A calling

A- subscri ber l.ed B:subscr.iber arg, _bath bIe n hat_ are

I oc;t ed : n celaéusjs%lggﬂné?zé h%g%ll%%ﬂ"b ed‘?'ﬁ%roﬁ\ ﬁl’% #1' I%é?}f 3 e%l sters
in a rmobile témm |n_mbn}a¢ vmkvx@stswntcbnﬁqgmmtr@n(mﬁ)ant s are
possible in tRgmdPeid éﬁ@f{‘b&hﬁm@:{can d:ﬁgéré “éfé Hénéﬂp ts may

be located in cells that are one a e sane VISItOI‘ ocation
register. It wif |2 Reme| J;p%tmrr%m %e(ﬂ’%brﬂﬂ‘%rﬁ?‘é"a‘&ﬁ@‘t@q%te t he

two subscri benfegisterdt tin a Gsspedtive WiSPLEPNLEcNEIdE rdtpistidie nobile
units may be | ed%qlffe.r nt nohile tel ecommlplcation net wor ks and

that these uni b SRR BF S ‘?%‘l’%n’{'" hehe home 1t P sters. This
confi gur at i on nesgicstser sdred wiaich rayd fﬂemgjnaatq!mbfimiswvm dred ephone

net wor k pri or abd S Lok
accordance wi t%cﬁgé i ﬁbﬂéﬁsi o%l%ﬁzcaﬂcﬁl nat’ o ?J{%Sr‘% é{{ﬁaﬁe 'he
second enbodi R@ehl ofithese negigkrns thalonaingte oneof \the dacalof t he

three enbodi nadisi I@%éf%@rﬁv%daé&&ré@d(ﬁécﬂ“ IMsd) ORitiedies- to the
person ski Iled |r1:th|s art_that these ‘enbodi nents do ‘ot Timt the use of
t

the i nventionh thed sanpises the (ke Iewdng | 859R% ecomuni cat i on
networks to irRcl m W@ﬁétﬂﬁ.lﬁte (23%E drHEs | ¥e rBEWSIribedld Y(B3) ;

= the A-subscriber (A3) is informed that the B-sub-
scriber (B3) is "not available", wherein the method
according to the invention further comprises the
following steps:

- the A-subscriber (A3) dials a code requesting a
service Y"complete telephone call";

- a message (31) "complete call" is sent from the
first visitor location register (VLRA) to the home
location register (HLR);

- the "complete call" message initiates a reference
(CRefj) being placed last in a queue (12) in the home
location register, said queue belonging to the B-
subscriber (B3) and containing references to different
subscribers who have attempted to be connected to the
B-subscriber;

- the home location register (HLR) diverts the "com-
plete call" message (31) to the second visitor loca-
tion register (VLRB);

- the second visitor location register (VLRB) reéis-
ters the "complete call” message and sends a confirma-
tion message (32) "complete call confirmed" to the
home location register (HLR);

- the home location register (HLR) forwards the con-
firmation message (32) "completelcall confirmed" to
the first visitor location register (VLRA);

- the A-subscriber (A3) is informed of the confirma-
tion message (32), whereafter the A-subscriber releas-



vari ant ha I|n1t|ng ‘effect on the scope of the invention, however, but
shall be s ” ariation of the aforedescribed case where the
mobi | es be Eﬂl lﬂ mobi | e tel ecommuni cati on networks, but with the
di fference that the"™ publ i€ switched tel ephone network need not be passed.

As before nen- tioned, the invention can be applied to all nobile

t el ecommuni cation systens in which the nobBfe units 28 are registered

centrally in the system for instance the dlggtal Aneri can s ste ﬂégc
This al so inpli &8 4 Gaeckiphobtth the P %Hclka?ﬂl§°ﬁb% nMeRtv be
gi ven different munnquetatlons dependlng on whet her the nobile

teleconnunlcatlon andl carried su edestrian
subscri bers, paglngsg%§$ " a%f%e?%?°%$%.aY?l§$?ieb ouﬁ% F4¥%od
that the inventicalliss not re- strlcted to the aforedescribed and
illustrated exem nﬁgﬂ nq?qt d&ve i £bSahgons can
be made within the scopéﬂg¥§t f ol é@fng CF%lsgﬂg fﬂ@i~€%ﬁ . %ﬁnethod of
conpl eting a teVdsHder dagatipm negistanuiTEBR] oFe sthae é?ﬁ’%n}ﬁ?%?h@“a
public sw t chedriegjigifeangri)york (PSTN) and a public land nDblle net wor k

gglr_messgmdt E:\m)ng rks b% n;ut ual#’vﬁﬁnke&ﬁ} ‘?’é#’e%%rﬂem ﬁ cation

system a free" message (33) by sending a confirmation message
(34) "B-free confirmed" to the second visitor location
register (VLRB);
- the first reference (CRefj) in the queue (12) is
sent from the home location register (HLR) to the
first visitor location register (VLRA) together with
the "B-free" message (33), whereafter the A-subscriber
(A3) is informed that the B-subscriber (B3) is free;
- a call connection is established with the aid of an
initial address message (IAM3) when the A-subscriber
(A3) is free, wherein the reference (CRefj) accompa-

- nies the initial address message when said message is

sent from the first mobile services switching centre
(MSca) to the second mobile services switching centre
(MSCB) , whereafter the reference is forwarded to the
second visitor location register (VLRB);
- the B-subscriber (B3) answers the call;
- the second visitor location register (VLRB) sends
to the home location register (HLR) a message (35) "B
has answered" together with the reference (CRefj); and
- the home location register (HLR) erases the refer-
ence (CRefj) from the queue (12). '

4. A method according to Claim 1, charac-
terized in that when setting-up a call con-
nection, the reference (CRefi) is also forwarded from
the gateway mobile services switching centre (GMSC) to
the visitor location register (VLR) via the home
location register (HLR), so as to achieve a redundant,

more reliable transmission of the reference.



calling subscri ber so-call ed A-subscriber, is connected to a
Iocal exchan lu @! I bI ic swtched tel ephone network (PSTN) and
where a call , the so-called B-subscriber, is a nobile
unit which is able to com‘rum cate via a l.gcal nobile services sw tching
centre (MSC) in the public Iand nobile n rk (PLMN), and where the
B-subscriber ig_peg Y ak | ocation regi ster (HLR)
and tenporaril reglngltagge |ﬁsgk\§|&§ g’? ?&Eéfnl | rgg sPef ?\/ERT known by
the hone | ocatFof Fedi gterd sandthasl wben| seatu.ng-npgascallbebnﬁgl ng to the
| ocal nobile sgegtien, s%gcgbgg eaBk' a 9 th

x ﬂEE E’?g 1§ hgsge ggafa ?b ' the

foll ow ng step subscri1 ber CI’I

A-subscri ber éﬁ’? Férﬁﬁf yifgagor h&?cﬁ °B- §8915§EF i B¥ERAB1%O| §henot
avai | able", whsseeondt wsmuennwetmahh@dgssﬁafl @Mheviwtﬁsr héi’néps: - the
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to the hone IMeonelégbleetréh’sﬁssionhef theptreferenteé. nessage
initiates the insertion of a reference (CRefi) at the bottom of a queue
(10) in the hone location register (HLR), said queue be- longing to the

B- subscri ber (Bl) and containing refer- ences of attenpts made by different
subscribers to be connected to the B-subscriber; - the hone |ocation

regi ster (HLR) diverts the "com plete call"” nessage (1) to the visitor

| ocation regis- ter (VLR);




30 - the visitor location register (VLR regi sters the "conplete call”
nmessage (1) and sends a confirmation nessage (2) "conplete call confirnmed"
to the home | ocation register (HLR); - the hone |ocation register (HLR)
sends the confir- mation nmessage (2) "cgeplete call confirned" to the |ocal

exchange (LE) tAoYETHOBr OMiCOMPLETENG of FEEERHONECERL. T )8 TELEPMONA-sYs@er i ber
(Al) is informed of the confirma- tionmaB8rRrachereafter the A-subscri ber
rel eases the connection to the |ocal exchange (LE); - the B-subscri ber
becones free to accept calls; --a nmessage (3) "B-free" is sent fromthe
visitor |ocati dhe eﬁ?‘é‘tf&lqwmequeﬂs Heo hwneetbodt odnefégeting avk®y: - the

home | ocat i on_ fi 8 QkaX thdd ofH'd iEbile £8)ebbRRiunTBALRSR é7dtli, SENdi ng

a confi r mat i on missa eé%ﬁf B-free conf] the visitor Tocatlon
regis- téer (VL H-? PeEMANEREEYaEORNRC ?he

I, Sybs e ReR (e AEd ted o
queﬁe (10“E )s sl fe Cﬁwiﬁtﬁxéwr‘ﬁia]léplﬁn@rhéﬁﬂbﬁker@ém?)aﬁ@t%%‘aim%' o
exchange NEeS$ n e subscri ber
(Al') is then |% &gﬁﬁlat&%?e B s%tﬁoc)? rm@ %) WP§°¥‘r’éa"es nCHe
connection is @kbic skanil waki ehqativbik amot,l al cadﬁrelslsynmged( | AML)
when the A subgndeodal¥dod & gl%e ﬁ]ﬂkr Fp%egﬁr BE&n‘ng ‘%h&[c%orrpa-

ocC

nies the initial _address nessa from ex-
gat eway mobi | e 3day BRIl es inedisterathiin thesvapbije tebwvmm%txm | ocal

nobi | e servi cenetwdidie Qpstated,VR@th ies eaiebrt I8cAEf @®dtabases,
so-called visitor location registers (VLR).

The calling subscriber (Al) calls the called subscriber
(Bl1) and finds that the subscriber is busy. The call-
ing subscriber (Al) then dials a code, wherewith a
reference (CRefi) is stored in a queue (10) in the
home location register (HLR), this queue relating to
the called subscriber (Bl1) . When the called subscriber
(Bl1) is free to receive a call, the calling subscriber
(A1) is informed to this effect. The calling subscrib-
~er (Al) then lifts his telephone receiver and a con-
nection is set-up between the two subscribers. When '
the called subscriber (Bl) answers, the call is con-
sidered to have been connected. The home location
register (HLR) then removes the reference (CRefi) from
the queue (10). '

It is suggested that Figure 1 is publlshed together
with the aAbstract.

(Figure 1)



ence is forwarded to the visitor location register (VLR); - the

B- subscri ber (Bl) answers the call; - the visitor |location register (VLR
sends a nessage (5) "B has answered"” to the home | ocation register (HLR)
together with the reference (CRefi); and - the hone |ocation register
(HLR) renoves the refer- ence (CRefi) fromthe queue (10) 31 2. A nethod

of conpleting a tel ephone call in a tel ecom cation system conprising a
public switched tel ephone network (PSTN) a public | and nobil e network
(PLMN), said two networks being nutually linked by a gateway nobile
services switching centre (GV5C), and wherein a calling subscriber (A2),
the so- called A:subscriber in the nobile fel'ecommunication network is a
nmobi | e unit which communicates via a local nobile services swtching centre
(MSC) in the pubtic | and nobil eLBetwork (PLM\j, and in which nobile

t el ecommuni cati oh nefwork a calljed subscri ber: (B I1so-cal | ed

B- subscri ber, is:conpect acal o é the public sw tched
t el ephone network (PPTN){-¥nd thg A-subscriber:i&l##rmanently registered in
a honme location tegigterf(HLR dnd tenporarily registered in a visitor

| ocati on registeb.knownihyighe. hane. l.ocatian.register, said visitor

| ocation register (VLR > ngipg to the local nobile services swtching
centre (MSC), whergin th

rises the follow ing BLMds: - the
A-subscriber (A2pstal | s|Eh +%{éﬂ?ber (B2); \
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- the A-subscriber (A2) is inforned that the B-sub- scriber (B2) is "not
avai l abl e", wherein the inventive nethod conprises the foll ow ng additional
steps: - the A-subscriber (A2) dials a code requesting a service "conplete
tel ephone call™; - a nessage (21) "conplete call” is sent fromthe visitor
| ocation register (VLR) to the hone location register (HLR); - the hone

| ocation register (HLR) diverts the "com call" nmessage (21) to the

| ocal exchange (LE); - the local exchange ZLZBregi sters the,"conplete
call" message (21) and sends a confirmation nmessage (22) "conplete cal
confirmed” to the home | ocation register (HLR) together with a reference
(MRefi); - the reference (MRefi) is stored in a nenory loca- tion (11) in
t he hone | ocation register ( f qn bel opgi NP o t he
A-subscri ber (A2) and 32 conpéction attenpts
to different subscribers fro ‘ me | ocation

regi ster (HLR) diverts the cga—H+rator—f
the visi- tor location registler (VLR); - th
of the confirma- tion (22), wWwhereafter—ihe

.

ontai ning references for

Y—eoHphet e ca Wifirmed" to
A-subscr ber L/A2) is inforned
StSe++He el eases the

connection with the public |3 ;- th W02bscri ber
(B2) becones free to receivejcalls; - a nessage (23) |'B-frée" is sent from
t he | ocal
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exchange (LE) to the hone location register (HLR); - the hone | ocation
register (HLR) diverts the "B- free" nessage (23) to the |ocal nobile
services switching centre (MSC) together with the reference (MRefi), via
the visitor location register (VLR), whereafter the A-subscriber (A2) is
infornmed that the B-subscriber (B2) is free to receive the call; - a cal
connection is established with the aid of nitial address nessage (| AMR)
in accordance with a known procedure mhenzg dé% subscri ber (A2) is free,
wherein the reference (MRefi) acconpanies the initial address nessage from
the | ocal nobile services switch- ing centre (MSC) to the |ocal exchange
(LE), via the gateway nobile services swtching centre (GWC); - the
B-subscriber (B2)..answers.the call.. -.the.local exchange (LE) sends a
nmessage (24) "B:ihas answered" to the home | ocation register (HLR) together
with the reference (MRefi); and - the hone Ibcatlon reglster (HLR) renoves
the refer- ence:(lMRe ; 3. A nethod of

conpleting a telv

so-cal |l ed A—subs.

%em conprising a

ber (A3), the

nicates via a first

all -entre (NBCA) aﬁé in which nobile
alled -subscri-ber: (B3), the so- caIIed 33

| ocal nobile serf

t el econmuni cat i 6R--sysk
B- subscriber is a b
services switchi ce
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e

wherein the two subscribers are permanently registered in a hone | ocation

regi ster (HLR) and each tenporarily registered in a respective visitor

| ocation register (VLRA, VLRB) which are known to the hone | ocation

regi ster and which are designated first (VLRA) and second (VLRB) visitor

| ocation registers respectively, each of thgag/r gi sters bel onging to one

of the local nobile services switching centr CA, MSCB), where- in the

met hod conprises the follow ng steps: - the A-subscriber (A3) calls the
B-subscri ber (B3); - the A-subscriber (A3) is infornmed that the uh-
scriber (B3) is "not avail able", ¥ng[ein the nethod according t6 the
invention further conprises the f@llowing steps: - the A-sybscfiber (A3)
dials a code requesting a servicel"conplete tel ephone call'};”- a _nessage
(31) "conplete call" is sent fromthe first visitor location regi ste2dl
(VLRA) to the hone location regisf{er (HCR);, - the "conpleté ca/l" nessage

initiates a reference (CRefj) bei ) in the hone

| ocation register, said queue bel

g pl aced | ast
i r (B

contai ning references to differeny-subscr+iers—whotave attizﬁygzh?gaﬁi

connected to the B-subscriber; - the honme | ocation registel LR) diverts
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the "com plete call" nmessage (31] to the second visitor |@ca- tion

regi ster (VLRB); - the second visitortortati oy TegrSter—(V T jers.
the "conplete call"” nessage and s f ;
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firmati on nessage (32) "conplete call confirmed" to the first visitor

| ocation register (VLRA); - the A-subscriber (A3) is infornmed of the
confirma- tion nessage (32), whereafter the A-subscriber rel eas- 34 es

t he connection with the public |and nobile network (PLMN); - the

B- subscri ber (B3) becones available to receive calls; - a nessage (33)
"B-free" is sent fromthe second visitor |lgcation register (VLRB) to the
hone | ocat:ion register (HLR); - the hone | ngbn regi ster (HLR) confirns
the "B- free" message (33) by sending a confirmation nessage (34) "B-free
confirmed” to the second visitor |ocation register (VLRB); - the first
reference (CRefj) in the queue (12) is sent fromthe hone |ocation register
(HLR) to the firstvisitor lTocation reghster (VLRA) "together with the
"B-free" message (:33), whereafter the A-subscriber (A3 s informed t
t he B-subscriber ((B3) is free; - a call connection is t\gbl i shed wit
aid of an initial :address nmessage (| AMB) when tBSAA-su cryber (A3)
free, wherein the reference (CRefj) acconpa- nie

centre (MsSCA) to the second nobi I’ Seg¥bges switchiAg cenﬁre
whereafter the refierence is forydrded to the seco i
register (VLRB); -i the B-subsgfiber (B3)
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- the second visitor |location register (VLRB) sends to the hone | ocation
regi ster (HLR) a nessage (35) "B has answered" together with the reference
(CRefj); and - the honme |ocation register (HLR) erases the refer- ence
(CRefj) fromthe queue (12). 4. A nethod according to Claiml, c har ac
-teri zedinthat when setting-up a Cﬂgi(qu- nection; the reference
(CRefi) is also forwarded fromthe gateway I\’ services switchi centre
(GWBC) to the visitor location register (VLR) via the hone | ocayi on 383
regi ster (HLR), so as to achieve 3 redundant, nore reliable nsm ssi on of
the reference. 35 5. A nethod according to daim3, c h

i z edin that when setting-up a callT con- nNegtion, ef erence T @GRefj)
is also forwarded fromthe first yrsttor—tocattom Tegrster(VLRA) to the
second visitor location register (VLRB) via the hone |ocati regi ster
(HLR), so as to achieve a redundarnts t +Ssi on 5@2

Tef erence.
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