A METHOD FOR REG STERI NG TRAFRI.C DATA I N A TELECOVWUNI CATI ON SYSTEM

TECHNI CAL FIELD The present invention.relates to a nmethod for registering
in a nobile tel ecommunication system traffic data deriving fromnobile
stations. The systemincludes at |east one nobile services sw tching
centre, a visitor location register belonging to the switching centre, at

| east two base station contiol | ers cohnected to the;switching centre. At

| east one base station is connected to each controller, wherein the radio
cevering area of respective base stations is called a cell. A group of
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The present invention relates to a method for registering in a
mobile telecommunication systen, traffic data deriving from mobile
stations. The system includes at least one _mobilé services
switching centre, a visitor location register belongihg to the
switching centre, at least two base station controllers connected
to the switching centre. At least one base station is connected to
each controller, wherein the radio covering area of respective
base stations is called a cell. A group of cells belonging to a
switching centre is called a service area, and a mobile station

- which enters said service area is registered in a visitor location
register. '

BACKGROUND ART

When cellplanning a mobile telecommunication system, it is
important to be able to register information about the traffic -
behaviour, i.e. it is important to be able/to register traffic and
measurement data that derives from one or more mobile stations.
When constructing a cell network, it is also important to be able
to detect the presence of one or more mobiles in the vicinity of
a border between two éells, in order to verify the earlier
estimated radio coverage. It is also important to be able to study
the intensity of the traffic in the cell when modifying the cell
network, for instance when wishing to divide a cell into two
parts. Finally, it is often desirable to be able to study the
behaviour of a given type of mbbile, so as to enable a comparison
to be made with other types of mobile stations, for instance.

WO 88708238 discloses a method of registering mobile stations in
a mobile telecommunication system and therewith determine the
geographical location of the mobile. A method of registering
traffic data from one or more mobile statjons lgga_}:_\ed‘within a
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When cel | pl anni-ng a nobil e tel ecommuni cation system it is inportant to be
able to register information about the traffic behaviour, i.e. it is

i mportant to be able to register traffic and nmeasurenment data that derives
fromone or nore nobile stations. Wen constructing a cell network, it is
al.so inportant to be able to detect the presence of one or nore nobiles in
the vicinity of a border between two cells, in order to verify the earlier
estimated radio coverage. It is also i#&portant to be able to study the
intensity of the traffic in the cell when nodifying the cell network, for

I nstance when wishing to divide a cell into two parts. Finally, it is often

desirabl e L8 §Pl&ih@ SbhEYolkE BF M \Hagl! sPit forllicbRBroYIE WhifBbAl €, so
as to enab e g co parison to, be nade mntp otH _t(pes of bLIg. %atlons,
for instanf8ll 1% 3P BEIFEPEsigAlEP a Tt | gg 5¥ W&P&Fﬁ%& r‘r§ Tle
stations i A messrgd &tratecmyooatizn® s ordered kina@nt oedexnconnanrd dnmne t he
geogr aphi caitesaid Gertraiheo Bkt o BhkehBdsofstatdont eontiplnerf asc data
f2r om one 0oL AR'Ss QDQAif‘ hﬁg%ée%néorln%(éi’?&s q:owl:ﬁg"é}ll@cted mobile station.

Registration of traffic data from the mobile is commenced upon

receipt of the "trace invocation" message by the base station

controller, and traffic data is stored in a database in the base

station controller. The traffic data to be stored in the database

has earlier been determined in respbnse to a storage command in

the base station controller and may have the following nature: The

frequency used by the mobile or when the mobile from one cell to

another within the cell area controlled by the base station

controller, i.e. when so-called inter-BSC-handover takes place. -

One problem with this known technique is that registration of

. traffic data ceases at the same time as the mobile leaves the cell

area of the base station controller, i.e. after a so-called inter-

BSC-handover. Another problem with this known technique is that

when a storage command is preinserted in the base station

controller, prior to having received the "trace invocation"

command, it is necessary to determine the type of traffic data to

be registered. This predetermined type of traffic data will then

_apply to traffic data from all selected mobile stations.

DISCLOSURE OF THE INVENTION

The aforesaid problems are solved in accordance with the invention
by dispatching a message "trace invocation" from a primary base
station controller to a secondary base station controller via a
switching centre, when a mobile station from which data
registration is requested passes a boundary between two cells
which are controlled by different base station controllers, i.e.
when an inter-BSC-handover takes place from the primary base
station controller to a secondary base station controller.
Registration of traffic data then continues in the secondary base
station controller. According to the present invention, the
message "trace invocation" contains an argument which discloses
which traffic data deriving from the mobile shall be régistered.
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group of cells controlled by a base station controller while a call is in
progress is also known from GSM recommendati on 08. 08. A nessage "trace

i nvocation" is ordered by an order conmand in a switching central to be
sent to the base station controller as soon as a call has been connected to
the-sel ected nobile station. Registration of traffic data fromthe nobile

I s commenced upon receipt of the "trace invocation" nessage by the base
station controller, and traffic data ig stored in a database in the base
station controller. The traffic data to be stored in the database has
earlier been determined in response to a storage conmand in the base
station controller and may have the follow ng nature: The frequency used by
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Figure 4 is a flow diagram of an inventive method in conjunction
with a BSC-ordered trace invocation.

BEST MODES OF CARRYING OUT THE INVENTION

Figure 1 illustrates a GSM-type mobile telephone network PLMN
which is connected to a general telephone network PSTN. Local
subscribers in the general telephone network are connected to
local exchanges LE, which distribute calls to and from the local
subscribers. Calls are connected further to mobile switching
centres MSC in the mobile telephone network, through the agency of
transit exchanges TE. The mobile telephone network PLMN used in
the exemplifying embodiments includes a first and a second mobile
switching centre MSC1, MSC2, whose main purpose is to distribute
calls to base station controllers BSC and to handle handovers when
a mobile station MS crosses a boundary between two cells
controlled by different base station controllers, these handovers
‘being described in more detail herebelow. The first switching
centre MSCl1l is connected by cables to a first and a second base
station controller BSCl, BSC2, and the second switching centre is
similarly connected to a third and a fourth base station
‘ controller BSC3, BSC4. The main purpose of the base station
_controllers is to monitor and administer base stations BTS and to
distribute calls from the switching centres MSC to the mobile-
stations MS. Each of the base station controllers BSC is connected
to a plurality of base stations BTS, wherein in the case of the
Figure 1 embodiment, the first and the third base station



station controller to a secondary base station controller via a switching
centre, when a nobile station fromwhich data registration is requested
passes a boundary between two .cells which are controlled by different base
station controllers, i.e. when an inter-BSC handover takes place fromthe
primary base station controller to a secondary base station controller.
Regi stration of traffic.data then coAtinues in the secondary base station
controller. According to the present invention, the nessage "trace

i nvocation" contains an argunment which- discl oses which traffic dat a
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BSC4 are sim.larly connected to each of four base stations. The

. base stations include the radio equipment necessary to establish
radio communication with the mobile stations MS. Each base station
transmits radio signals, where the radio covering area of each
base station is designated cell, CELL. The base stations BTS are
disj:ér'sed geographically in order to meet traffic needs on
coverage and capacity. The total radio covering cell area
associated with a particillar switching centre MSC is referred to
as the service area. This service area is, in turn, divided into
localizing areas, which are bordered by heavy céll—encompassing
lines in the Figure 1 illustration. A first location area LAl
includes five cells which are handled by the first base station
controller BSCl, and two cells which are handled by the second
base station controller BSC2. A second location area LA2 includes
two cells which are handled by the second base station controller.
A third location area LA3 includes four cells which are handled by
the third base station controller BSC3, and one cell which is
handled by the fourth base station contreoller BSC4. A fourth
localizing area LA4 includes a cell which is handled by the third
base station controller, and three cells which are handled by the
fourth base station controller. Figure 1 also shows that the first -/
switching centre MSC1 includes a first visitor location register
VLR1, and that the second switching centre MSC2 includes a second
visitor location register VLR2. All those mobile stations which at
that time are handled by the switching centre connected to the
register are registered in the visitor location registers VLR,
i.e. all mobiles which are located within the service area of the
switching centres. Figure 1 also illustrates an operator unit 0ss,
which is connected to all mobile switching centres MSC1, MSC2 and
base station controllers BSCl, BSC2, BSC3, BSC4, so as to enable
these centres and controllers to be controlled and monitored with
the aid of control commands issued from a central station, such as
a control room, for instance.

The above-described mobile telecommunication systenm operates in
accordance with the GSM-recommendations, although the invention,



Figure 1 illustrates schematically and from above a typical

t el ecommuni cati on network and a typical nobile tel ephone system Figure 2
is a flow diagram of an inventive nmethod and illustrates an MSC-ordered

trace i nvocat

i on.

Figure 3 illustrates the construction of a nmessage

"trace invocation". Figure 4 is a flow diagramof an inventive nmethod in
conjunction with a BSC-ordered trace ingocation.  BEST MODES OF CARRYI NG
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Using an order command 2 from a terminal which is connected to

the switching centre MSCi, the operator orders the switching
centre to send a message "trace invocation" TI to that base
station controller in which the mobile station is located,
immediately and every time a call connection has been established
with the selected mobile MSi. The order command includes
parameters which disclose the mobile station MS1 from which
registering shall take place, the type of traffic data to be
registered, and information as to when registration of the traffic
data shall begin. The message "trace invocation" TI will be de-
scribed in more detail later on.

-~ The mobile switching centre MSC1l sends a paging message 3a to
all base stations BTS which belong to the location area LAl in
which the mobile is located according to the visitor location
register VLR1, so as to connect the call from the general network
PSTN to the selected mobile station MS1. The base stations send
the paging message to those mobile stations that are located
within the cell area of respective base stations. The selected
mobile MS1 confirms the message, by sending a paging response
message 3b to the base station BTS1 in whose cell, CELL1, the
mobile is located. The paging response message 3b is then sent
from the base station BTS1 to the switching centre MsCl, via the
base station controller BSCl. The switching centre therewith
obtains information as to the base station controller BSCl which



to a plurality of base stations BTS, wherein in the case of the Figure 1
enbodi ment, the first and the third base station

4 controllers BSCl, BSC3 are each connected to five base stations by
cables L. The second and the fourth base station controllers BSC2, BSC4 are
sim’larly connected to each of four base stations. The base stations

i ncl ude the radi o equi pnent -necessary to establish radio communication with
the nobile stations MS. ‘Each base statéon transmts radio signals, where
the'radi o covering area of each base station is designated cell, CELL.- The
base stations BTS are di spersed geographically in order to neet traffic
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control | er.a start condition which is triggered when calls are connected to
the mobile MS1. The message is sent from the switching centre MscCi
to the base station controller BSCl, called the primary base
station controller, which controls the cell, CELL1, called primary
cell, in which the mobile station MS1 is located.

- Registration 5 of traffic data from the mobile MS1 is effected
in the primary base station controller in accordance with the
desiderata pre-~specified in the message "trace invocation" TI,
provided that the call is connected and that the mobile is located
within a cell area that is controlled by the primary base station
controller BSCl. Traffic data is herewith stored in a database in
the primary base station controller.

- The mobile station MS1 approaches another cell, CELL2, called
the secondary cell, which is controlled by another base station
controller, BSC2, hereinafter called the secondary base station
controller. The primary base station controller BSC1 requests a
handover from the primary cell, CELL1, to the secondary cell,
CELL2, by sending a message “"handover request" 6a to the switching
centre MSC1. After receiving the "handover request", the switching
centre sends a message "handover query" 6éb to the secondary base
station controller BSC2, which after a successful takeover of the
. mobile from the primary base station controller BSCl sends a

"handover confirmation®" message 6c to the mobile switching centre
MSCl. The mobile MS1 now converses via the secondary base station
controller BSC2, in accordance with block 64.

~ After the successful handover of the mobile station MS1 from the
primary base station controller BSC1 to the secondar."y base station
controller BSC2, the mobile switching centre sends the earlier
stored "trace invocation® message TI to the secondary base station



A third location area LA3 includes four cells which are handl ed by the
third base station controller BSC3, and one cell which is handl ed by the
fourth base station controller BSC4. A fourth localizing area LA4. includes
a cell which is handled by the third base station controller, and three
cel'l' s which are handled by the fourth base station controller. Figure 1

al so shows that the first switching centre MSCL includes a first visitor

| ocation register VLRL, and that the sedond swi t chi ng centre MSC2 incl udes
a second visitor location register VLR2. All those npbile stations which at
that time are handled by the switching centre connected to the register are
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illustrates an operator unit OSS, which is connected to all nobile
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5 that the mobile is located within a cell area that is controlled

by the secondary base station controller BSC2. Traffic data is
herewith stored in a database in ‘the secondary base station
controller. The inventive switching of the "trace invocation"
message TI between two base station controllers can accor&ing to
the preferred embodiment be repeated, provided that a call is -
connected and that the mobile is located within the service area
of the mobile switching centre.

The aforesaid "trace invocation” message TI will now be described
in greater detail. Selected parts of the parameters in the order
command 2 "Order Trace Invocation" are rearranged in accordance
with the invention and placed in the message "trace invocation" in
accordance with Figur.e 3. The message has three octets, where
octet 1 contains a number which is specific to the message "trace
invocation" TI. Octet 2 discloses from where "“trace invocation®
has been ordered, i.e. in this case from the switching centre
MSC1l. Octet 2 also specifies those occasions on which registration
is desired, which in the case of the illustrated embodiment shall’
take place on those occasions on which the mobile station crosses
cell boundaries. Octet 3 contains a registration reference which
identifies the mobile station, i.e. in this case the selected
mobile station MS1. The uppermost row of bit numbers in Figure 3
is not included in the message "trace invocation" TI, but merely
shows the eight positions in the octets. Reference A in octet 1
denotes the trace invocation message number, reference B denotes
whether trace invocation has been ordered by a mobile switching
centre or by a base station controller, reference C denotes what
is to be registered, and reference D denotes a registration’
reference which is a replacement for the telephone number of the
mobile station. Other positions in the message are marked with



which will now be described, can also be used in simlar types of systens..
-As before nentioned, it is inportant that traffic data can be regi stered
fromone or nore nobile stations in cell sched- uling processes, for

The inventive nethod illustrated in Figure 2 is referred to as an
MSC-ordered trace invocation and is described in the follow ng:

i nst ance.

sel ect command 1, an operator selectsgfromthe visitor
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VLRL, a robile station M5l fromwhich traffic data registration is desired.
The nobile station is registered in the visitor |ocation register:
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operator situated at a base station controller BSC3 does not have
access to the visitor location register VLR2 and cannot therefore
select a specific mobile station located within a cell area
controlled by the base station controller. Consequently, with BSC~
ordered trace invocation, there is used a more collective

registration criterion where it is irrelevant which mobile station .

precisely fulfils the criterion. The inventive method is described
below:

- An operator chooses to register all mobile stations that cross
a boundary between two cells, CELL3 and CELL4, that are handled by
différent base station controllers BSC3, BSC4. The operator wishes
to know the signal strength both before and after the cell change.
The mobile stations are generally referenced MS.

- Using an order command 12 from a tgrminal connected to the base

station controller BSC3, the operator orders the base station
controller BSC3 to register traffic data from mobiles that have
established call connections, as soon as these mobiles have
entered the cell area which is handled by the base station
controller. The order command 12 contains parameters which
disclose the type of traffic data to be registered and also
information as to when the registration shall begin. According to

the invention, selective parts of the parameters in the command

are rearranged and placed in the message "trace invocation" TI.
The "trace invocation" message TI has the same structure as the
message in the earlier described embodiment, although the content



regi ster VLRL, so as to connect the call fromthe general network PSTN to
the selected nobile station MS1. The base stations send the pagi ng nessage
to those nobile stations that are |ocated within the cell area of
respective base stations. The selected nobile MS1 confirms the nessage, by
sendi ng a pagi ng response nessage 3b to the base station BTS1 in whose
cell, CELL1, the nobile is |ocated. The pagi hg response nessage 3b is then
sent fromthe base station BTS1 to the $witching centre MSCL, via the base
station controller BSCL. The switching centre therewith obtains information
as to the base station controller BSClL which :

?h ha{'f” eSof ReheC Bkbsd \gﬂifetlaﬁ& ﬁ?ﬁﬁhgff thePEid SR sﬁ&émd\@lméﬁsé@az efl;

e call is W, cognec e | via the primary base station
control | er ‘é@(),]lblen 3%?&%&&% mvﬁrtehd?rg)a(}&kfﬁ%%b": The earlier comanded and
stored nmessage "trace invocation" Tl is transmtted in accordance with
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. station controller BSC3 is hereinafter called the primary base
station controller and the mobile MS2 now receives its call via

the primary base station controller, in accordance with block 13b.

- Registration 14 of traffic data from the mobile MS2 is effected
in the primary base station controller in accordance with the
desiderata earlier specified in the order command 12 and the
message "trace invocation" TI, provided that the call is connected
and that the mobile is located within the cell area that is
controlled by the primary base station controller BSC3. Traffic
data is herewith stored in a database in the primary base station
controller.

- The mobile station MS2 located in the cell, CELL3, called the
primary cell, approaches another cell, CELL4, called the secondary
cell, which is controlled by another base station controller BSC4,
called the secondary base station controller. The primary base
‘station controller sends the message "trace invocation®™ 15 to the
switching centre MSC2. At the same time, the primary base station
controller requests handover from the primary cell, CELL3, to the
secondary cell, CELL4, by sending a "handover réquest" message 16a
to the switching centre MSC2. Upon receipt of the "handover
request"”, the switching centre sends a "handover query” message
16b to the secondary base station controller BSC4, which after '
successful takeover of the mobile from the primary base station
controller BSC3 sends a message "handover confirmation® 16c to the
mobile switching centre MScC2. '

The mobile MS2 now converses via the secondary base station
controller BSC4, in accordance with block 16d.

- Subsequent to successful takeover of the mobile station Ms2
from the primary base station controller BSC3 to the secondary
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to the base station controller BSCl, called the prinmary base station
controller, which controls the cell, CELL1l, called primary cell, in which
the nobile station MS1l is | ocated. - Registration 5 of traffic data from
theznobile M51 is effected in the primary base station controller in
accordance wth the desiderata pre-specified in the nessage "trace
invocation" TI, provided that the call jps connected and that the nobile is
located within a cell area that is controlled by the prinmary base station
controller BSClL. Traffic data is herewith stored in a database in the
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stored in a database in the secondary base station controller. The
inventive switching of the message "trace invocation" TI between
two base station controllers can according to the preferred
embodiment be repeated for as long as a call is connected and for
as long as the mobile is located within the service area of the
mobile switching centre.

The above-mentioned message “trace invocation" TI will now be
described in greater detail. According to the invention, selected
parts of the parameters in the order command 12 "Order Trace
Invocation" are rearranged and placed in the message "trace
invocation", in accordance with Figure 3. The message "“trace
invocation" TI has the same structure as the message described
with reference to the §receding embodiment, although the content
of the message differs slightly. Octet 2 discloses information as
to from where "trace invocation" was ordered, which in the preéent
case is from base station controller BSC3. Octet 2 also specifies
the occasions on which registration is desired, which in the
present case is when the mobiles MS approach a given cell
boundary. Octet 3 includes a registration reference which iden-
tifies the selected mobile stations, i.e. in the present case all
mobile stations to which a call has been connected and which are
located within the cell area controlled by the base station .
controller BSC3.



7 - controller BSC2 on the basis of the handover confirmation 6c¢c, in
accordance with bl ock 7. - Registration 8 of traffic data fromthe nobile
station M5l is effected in the secondary base station-controller BSC2 in
accordance with the desiderata earlier specified in the "trace invocation”
nmessage TlI, provided that the call is connected and that the nobile is

| ocated within a cell area that is controlled by the secondary base station
controller BSC2. Traffic data is herewdth stored in a database in the
secondary base station controller. The inventive switching of the "trace

I nvocati on" nessage Tl between two base station controllers can according

to the prefser od) el s oREod CRARE fne PoRbbdadsddliieat Salublifyfignnect od

and thal ¢ DRl Sel S0l 5 SHuu i odr e ShVL &8 BCRofleddi*u S

departlng from the scope of the present invention. For instance,
traffic data may consist of all information transmitted between a
mobile station and a base station controller. The terminal cited
in the exemplifying embodiments need not be a local data unit
connected to a specific switching centre or base s'_tétion
controller, but may be a centrally located operator system 0SS
that is connected to all switching centres and base station
controllers of the mobile telecommunlcatlon system. After the
tracing process, traffic data can be collected from databases and
read-out in the operator system. In the case of the exemplifying
embodiments, the messaée "trace invocation" is created in response
to an order command from the operator. Alternatively, the message
. can be generai:ed by a progranm in the switching centre, the base
station controller or the operator system which is activated at a
given time point or by some other criterion. The message "trace
invocation” TI created in accordance with Figure 3 is to be
considered only as an example of such message. It should also.be
understood that the signalling described with reference to the
exemplifying embodiments and illustrated in Figure 2 and Figure 4
is only representative of the siénal'ling which is of interest to
the present invention and does not represent the total amount of
signalling that takes place on the aforedescribed occasions. One
skilled in the art, realize of course that the trace method
according to the invention is not limited to only one service
area. The method can also be utilized when a mobile moves from one
. service area to another. It will also be understood that the
invention is not restricted to the aforedescribed and illustrated
% - exemplifying embodiments thereof and that modifications can be
made within the scope of the following Claims.



The aforesaid "trace invocation" nessage Tl will now be described in
greater detail. Selected parts of the paraneters in.the order command 2
"Order Trace lInvocation"” are rearranged in accordance with the invention
and placed in the nessage "trace invocation" in accordance with Figure 3.
The ‘message has three octets, where octet 1 contains a nunber which
s"specific to the message "trace invocatjon" TlI. Cctet 2 discloses from.
vvhere "trace invocation" has been ordered? i.e. in this case fromthe

swi t'ching centre MSCL. Cctet 2 al so specifies those occiﬂmmmmnmu’l
registration is desired, which in the case of the illys

shal I take place on those occasi ons oncuhidsh t he nobile dtafi oh cfosses
cell boundaries. Cctet 3 contains a registrati on reference which identifies

the nobile station, cgse the se e, st n Mgl. The
upper nost row" ofAlﬂetthﬂgrﬁ?é'rEe‘?#ﬁﬁrdﬂﬂetr?frf%c a'i ’E‘I"bﬁ'ghl?‘?l st%ﬁggﬁ‘%%'ge
"trace i nvoca mohilg|telogommunisiarionystenc(RiMght wipiah dinohadgsatnkeasdt et s.
Reference A igheD@bBild siﬂmeheﬁgtd&t&éagqsamvosa&imoﬂewoawwster

reference B S %ﬁwg {@C@,{\é ny.Q P@ﬁtpgerhprfg&d 15% q?égébl | e
switching centre ase statlon con r r'eference C denotes what
is to be regl%ttaérit?& %‘?&r?gﬁsen(:%s% d B8RS c&“PE‘@F%d( rtq | Bhe r BYEFIHOS whi ch
i's a repl acermnttriegr eddte of edaighbasge ratabdon alontivel haxs being Fionbactéd Her
posi tions in 4t eHBE GHELALE SHRLKSH (HTS), wherein the radio covering area

" of respective base stations is called a cell (CELL) and a group of

' cells belonging to a switching centre is called a service area,

and vherein, subsequent to a mobile station (MS1) enterihg saiaqd

service area, the mobile station is registered in the visitor

location register (VLR1l), said method comprising the steps of '

-~ selecting at least one of the mobile stations (MS1) with the aid

of a selection command (1);

~ giving the switching centre (MSCl1) an order command (2) to send

a message "trace invocation” (TI) to the base station controller
{BSC1, BSC2) which handles the cell group in which the selected
mobile station (MS1l) is located;
- fulfilling a start condition, for instance a condition that a
call is connected (3a, 3b, 3c) to the selected mobile station
(Ms1); |
-~ sending (4) the message "trace invocation®" (TI) from the
switching centre (MSCi) to a base station controller (BSCl),
' called the primary base station controller, which handles the cell
(CELL1) in which the selected mobile station is located;
- storing (5) in a database in the primary base station controller
traffic data incoming from the selected mobile statioﬁ (Ms1),
wherein the selected mob;'.le station crosses (6a, 6b, 6¢c,-64) a
boundary between two cells (CELL1, CELL2) handled by different
base station controllers (BSCl, BSC2); _ :
character ized by the further steps of _
- sending (7) the message "trace invocation" (TI) from the
switching centre (MSC1) to another base station controller (Bsc2),
called the secondary base station controller, which handles the
cell (CELL2) in which the selected mobile station (MS1) is located
subsequent to moving from one cell to another; and



zeros (0). It is to be noted that the structure of the nessage "trace

I nvocation" described above is just an exanple of such structure and the
message is not linited to the nessage with the sane notation described in
the GSM recommendati ons quoted earlier. Anot her exej errbodl ment

of the invention will now be described. As before ITEI’l'tI
I nportant to be able.-to register traffic data from one Wmm
stations when sche- duli ng cells, for 'p_,stance The i'nve ﬁjm-!
illustrated in Figure 4 is referred to a5 a BSC ordeted tracei nbocati

An operator situated at, a base station controller BSC3 does not have access
to the visitor location register VLR2 and cannot therefore select a

speci fi c nobi | estaxdngor(8) odnt @d database ainethe agegondanyr brsedsbptitn base

station contcroa&enezceftsm@eaﬁiayin&&iihﬁﬁfm ehéeetectdPhopi v etation, there

I's used a gollectlve registration criterion where it is irrelevant
whi ch nDblle station precisely fulfils the criterion. The inventive nethod
i s described bel ow. - An operator chooses to register all nobile stations

t hat cross @.bdumdthgd lfot wegistenimnpitraffic-iata £mom @Eblide stetiicawseihand| ed
by differenta h@ﬁﬁé%éié&hﬂﬁﬂ&é@i&rﬁ& gstai-g pnﬁ'spamenemeaa& Qe Weabes to
know t he si %n % 5 bef qQre zmgc a‘ange Ihe nobi | e
stations are §eﬁg gf?% r"%f:gf'lé% %ﬁg ﬂUS n or gﬁnﬁﬁa _1L3 froma
term nal coseatrellers ghgc.‘baggcn connected to the sw1tching centre, each

of said base station controllers being connected to at least one

base station (BTS), where the radio covering area of respective

base stations is called a cell (CELL), said method comprising the

‘steps of

- ordering, by givmg an order command (12) to the base station

controller (BSC3), called the primary base statJ.on controller, in

vhich the selected mobile station is located, said base station

controller to create a message "trace invocation”;

- a mobile station (MS2) fulfils a start conditions (13a);

- storing (14) traffic data incoming from the mobile station in

a database in the primary base station controller, wherein the

mobile station approaches a boundary between two cells (CELL3,

CELL4) which are handled by dlfferent base station controllers

(Bsc3, BsSc4); .

- sending (15) the message "trace invocation® (TI) from the

p?imary base station controller (BSC3) to the switching centre

(MSc2), wherein the mobile station crosses (16a, 16b, 16c, 164)

the boundary between said two cells (CELL3, CELL4);

characterized by -the further steps of

- sending (17) the message "trace invocation”" (TI) from the

switching centre (MSC2) to another base station controller (BsC4),

" called the secondary base station controller, which handles the
cell (CELL4) in which the selected mobile station (MS2) is located
after changing cells; and
- storing (18) traffic data from the selected mobile station
(MsS2) in a database in the secondary base station controller.

3. A method according to Claim 1 or 2, chéracterized
by including in the message "trace invocation® (TI) a
predetermined number of binary digits which discloses which



station controller BSC3, the operator orders the base station controller
BSC3 to register traffic data fromnobiles that have established call

connections, as soon as these nobiles have entered thews
handl ed by the base station controller. The order command 12 contarns
pararreters whi ch di sclose the type of traffic data to Hm"ﬁmlﬂ'
also’information as to when the registration shall beg WMI mthe
i nvention, selective parts of the paranetérs in the -comand d:re"rearranged
and placed'in the nessage "trace invocation" TI. The "trace invocation"
nmessage Tl has the sanme structure as the nessage in the earlier described
enbodi nent, attdefighdabs front tiné mobile station shall be stored in the data

9 of the Eespge differs slightly. The "trace invocation" nessage wl|l
be described in nore detail |ater on. The nobile station M52 to which a
call has been connected enters 13a in the cell area of the base station
control | er B3G3. AThethed acserding tooRtais Ber BBB ¥ @ fAck & Halt%e €alled the
primary base sending the commands (1, 2, 12) from an external unit (OSS)

connected to the switching centres (MSCl, Msc2) and the base
station controllers (BSCl, BSC2, BSC3, BSC4).

5. A method according to Claim4, characterizead by
entering the commands (1, 2, 12) when an established criterion has
been fulfilled in a program in the switching centre (MSC1, MSC2),

" the base station controller (BSCl, BSC2, BSC3, BSC4) or in the
external unit (0SS).

6. A method according to Claim 1, 2, 3, 4or5, characte-

rized in that traffic data stored in the database is collected
and read-out by the external unit (0ss).



station controller and the mobile M52 now receives its ca“ T'?}EISaSFifJ?‘W REEY |
base station controller, in accordance “wi'th bl ock 13b. imdeie 14 -

~of traffic data fromthe nobile M52 is effected in the prinmary base station
controller in accordance with the desiderata earlier specified in the order
command 12 and the nessage "trace invocation" TI, provided that the call is
connected and that: the nobile-is located within the cell area that is
controlled by the primary base station controller BSC3. Traffic data is
herewith stored in a database in the.primry base station controller. -

- The nobile station M52 located in the cell, CELL3, called the primary cel
approaches another cell, CELL4, called the_secOndary cell, which is
controll ed by another base station controller BSC4,_caIIed t he secondary
base station controller.. The primary base station controller sends the
nmessage "trace invocation” 15 to the switching centre MSC2. At the sane
time, the primary base statlon cont@@@@éé_ﬂequests handover fronlthe
primary cell, CELLS, | ‘8nd|ng a "handover
request" nessage ‘16a td—ti - ottt ecei pt of t he
"handover request” nandover query" nessage:
16b to thea smwafyr baéaﬁsﬂeaﬁhgntmwhhea B&ﬁﬂmowﬁuehseéﬁﬁnss ymeessf ul

t akeover ofs2heimobihadilreohelecopmunibeat ixas esyttam (PLM)L I ofther mBBL3esends
a nessage tml%hiw paEten indades noki kepdvitchina cantres dMSCR, VSC2.

The nobi | eM ted With FH s§ c‘Eﬁ'ﬁPon;F iop §§’&1E‘F‘b¥i'~%tlp§ﬂ-6r
d b t t 1 .
BSC4, in aecf’é&” !?EQ Figde iii?,‘;cied fo the base station

controllers, each base station (BTS) covering a cell (CELL) and
each base station controller (BSC1-BSC4) thereby covering a cell
area containing several cells. Traffic data from a selected
mobile (MS2) is stored in the primary base station controller of
the mobile. A known problem is that registration of traffic data
ceases at the same time the mobile leaves the cell area
controlled by the primary base station controller. According to
the present invention, a message "trace invocation” is sent from
the primary base station controller to the secondary base station
controller, wvia the mobile switching centre (MSC2), when the
mobile moves to a cell handled by the secondary base station
controller (BSC4). Registration of traffic data is thereafter
effected in the secondary base station controller (BSC4)}.

(Figure 1)
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- subsequent to successful takeover of the nobile station M52
primary base station controller BSC3 to the secondary

10 -— base station controller BSC4, the nobile switching centr 1
nmessage "trace invocation" Tl to the secondary base station controller BSC4
in response to the handover confi rr@ﬁ n 16c¢c, in accordance with block 17.
The nmessage "trace invocation" TI i n stored in the nobile swtching

centre MSC2. - The registration 18 of traffic data fromthe nobile
station M52 i gfected in the.secondary base station controller BSC4 in
accordance w he desiderata earlier specified in the Zg? étrace
I nvocation" TlI, wrovided that the calUA2¢h con ted an %e nobile is
| ocated within a oell area that is cont0O}fed b e s@sgndar \CHlads2 station
controller. Traffic\data is herewith stor in aldatab, ina{%@e secondary .
base station control\er. The |nventjv&g s hi ng|oR t he "trace
i nvocation" TI bet% BSCe BTS1
. 77
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"ae,

two base station controllers can accor di ng tH the preferred ]eﬁ‘ﬁ@ et e BEEN 1
repeated for as long as a call is connected and for as Iong'as th@"ﬁbﬁ??@ '
is located within the service area of the nmobile switching centre. The
above-nenti oned nessage "trace invocation” TF will now be described in
gr.eater detail. According to the i'nvention, sel ected parts of the
paraneters in the order commnd 12 "Or der Trace I nvocati on" are rearranged
and placed in the nmessage "trace |nv2?l v 1n accordance with Figure 3.
The message "trace invocation" TI he sarre structure as the nessage
described with reference to the precedi ng enbodi ment, although the content
of the nessage differs slrghtly Cctet 2 discloses |nforrrat|on as to from
where "trace invocation" was ordggeels which in the present case is from
base st atj@n con Ier . Cc 12 al eci t he occasi ons on which
regi stratqéo)ln I's desl red §'ﬁch |tr\1,tt e prggegrlto caé—('esrés when the nobiles M5
approach g given cgll boundary. Cctet 3 | udes a registration reference
which iderl- tifies|the selgcted ile _stqfi ons,. ile. inthe preight case

all nobild stationp to whifh a cal] has been connected and which
| ocated wifthin thejcell arpa contrglled by} the basHyahad isaledtRAl |

re
[l er
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It will be understood that the aforedescribed exenpl.ifying eff SﬁBﬂtﬁHﬂSBEENWE
the invention can be varied and nodified w thout departing fjjom t rREMGEED

of the present invention. For instance, traffic data may consTsSt—of—a

information transmtted between a nobile station and a base ‘station
centroller. The termnal cited in-thé exenplifying enbodi nents need not be
a local data unit connected to a speC|ngés tching centre or base station
controller, but may be a centrally | oc %kerator system OSS that is
cdnnected to all switching centres and base station controllers of the
nmobi | e tel ecommuni cation system After the tracing process, traffic data
can be collected from databases and read-out in the operator system In the
case of the exenplifying enbodi nents, the nmessage "trace invocation" is
created in response to an order connand fromthe operator. Alternatively,

t he message can be generated by a programin the switching centre, the base
station controller or the operator .systemwhich is activated at a given
time point or by sone other criterion. The nessage "trace invocation" TI
created in accordance with Figure 3 is to be considered only as an exanple
of such nessage. It should also be understood that the signalling

descri bed w t p—r+eference—tothe—exenptryrmg—embodiments and |Ikﬁftrated in
Figure 2 and Figure 4 is only representative of the signallfn T s of
interest to the present invention and does not represent the tfotal anount _
of signalling]that t@gkesgpl ae omthe af8red@scr]bedoccasijons. One skilled
inthe art, realize of course that the trace nethod accordijng to the
invention is pot limted to only one service area. The nethjod.can al so be
utilized whenla nobile noves fromone service area to another. It will also
be understood|that the FOCletl
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.~ Octet2
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@ o D D D D D D

——— “’ﬁﬁ'iimi‘iilﬁﬂi“m i



invention is not restricted to the aforedescribed and illustz
exenpkifying embodi nents thereof and that' nodifications can % QEWLABEE
the scope of the follow ng d ains.

afrﬁl@‘, SHEET HAS BEEN

CLAIMS 1. A nethod for registering traffic data frommnobile stations in a
nmoBi | e tel ecommuni cation system (PLMN) which includes at |east one nobile
swtching centre (M5Cl), a visitor | ocation register (VLRL) connected to
the switching centre, at |east two baseA%{Angn controllers (BSCl, BSC2)
connected to the switching centre, each i d base station controllers
bei ng connected to at | east one base station (BTS), wherein the radio
covering area of respective base stations i.s called a cell (CELL) and a
group of cells belonging to a switching centre is called a service area,
and wherein, subsequent to a nobile station (MS1l) entering said service
area, the nobile station is registered in the visitor |ocation register
(VLR1), said nethod conprising the gMs€pg of

Ms2 BTS3  BSG3 VLRZ BSG4  BTS4

12
& Order .
: |Trace mvocationf/,13g
B Mobile enter ~[13b
: Signalling link
& - — - cognnectégd (14
Registration of
® traffic data ins
[Send 'Trac_:e
Invocation™ Ti '16a
’ Handover
?———% request J(16b
: : . Handover
H—> query /16¢
) Handover
k—' * conf:rmauon L /16d
Sngnanmg Iink
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Send’Trace LI
e ' Invocation” Tl 18
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tratfic data
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- selecting at |east one of the nobile stations (M3l) with t REPHAGEENE SHEET
sel ection command (1); - giving the switching centre (MSCl n_oraler
command (2) to send a nessage "trace invocation" (Tl) to tf Bﬁﬁseﬂghgﬁ¥fﬁyﬁnu

control ler- (BSC1, BSC2) which handles the cell group in which the sérected

nobile station (M5l) is located; - fulfilling a start condition, for
I nstance a condition that a call is connected (3a, 3b, 3c) to the selected
nobile.station (Msl); - sending (4) the nessage "trace invocation"” (TIl)

fromthe switching centre (MSCl) to a bgs tation controller (BSCl),
called the primary base station controlig?%imhich handl es the cell (CELL1)
I n which the selected nobile station is located; - storing (5) in a :
dat abase in the prinmary base station controller traffic data incom ng from
the sel ected nobipPeMNtation (M51), wherein the selected nobile station

crosses (6a, 6b, Bc,.6d) a boundary between_.two cells (CELLIL, S2
handl ed by different Rase station cont r ol +8& s B > ar éLC t e
rri zedbythe furthgr steps of - sending( t he ssage race CELLZ
i nvocation” (TlI) fromtNe switchin re, (M§CR) to t her bas\M$plion
controller (BSC2), calle the_secéqﬁg&z ba I on t rolflley; |§£
handl es the cel ;;9}__%$g;ﬁ5t | e e N St
| ocat ed subse nt .t.0 rom to anofherg

th sty PPN - CELLL

VLR1 §< 1
S N _
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: i . § !
13. - storing (8) in a database in the secondary base s a"%*‘r%ﬁ*cc%ﬁ'%?ﬁ%?f
traffic data incomng fromthe selected nobile station (MSfl) . 3. d
for registering traffic data fromnobile stations in a nob L%ate“z'ﬁ'ﬁA@be """ |
t el’'ecomuni cati on system (PLAN) which includes at |east one nobile
switching centre (M5C2), at |east two base station controllers (BSC3, BSC4)
connected to the switching centre, each (Zj A4d base station controllers
bei ng connected to at | east one base stat%dn (*BTS), where the radio
covering area of respective base stations is called a cell (CELL), said
met hod conprising the steps of - ordering, by giving an order command (12)
to the base station controller (BSCMsma | ed the primary base station
controller, hpawhich sel d noRilen st aiy i's lgpest ed, said base
station cont M%ll er tgﬁgﬁeat eﬁgb?ressatglei‘ratracgslynzvocat lon"; - a nobile
station (M52) fulfils a start gonditiops (13a), - storiing (14) traffic data
incom ng from|the nobije statipn in a flatabase}in the pri mary base statlon

controller, wherein thge nobile|station approac%is a boyndary between t

cells (CELL3, [CELL4) which are]handl edhby diff¢rent bage s8fdction
controllers (BSC3, BSG4); - sending (I5) the pessage " hr@%‘gé %nvgc'gti 12
(TI) fromthejprimry pase stajion confjroller (BSC3) tg ' |
centre (MSC2),| wherein]the nobfle statgon crosges (16a,||0ster Tpace16d

Invocation™ TIl (33
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t he boundary between said two cells (CELL3, CELL4); charact
further steps of - sending (17) the nessage "tracg invocatijpn from
the switching centre (MSC2) to another base station contro

_ i gate<.s;a64m4xx..1saﬁ....
call ed the secondary base station controller, which handle oot
(CELL4) in which the selected nobile station (MS2) is |ocated after

changing cells; and - storing (18) traffic data fromthe selected nobile
station (MS2) in a database in the secondary base station controller. 3.
A met hod according to Claim1l or 2, /f%r t er i z ed by including
in the nessage "trace invocation" (TI) aqgg erm ned nunber of binary

di gits which discloses which 14
traffic data fromthe nobile station shall be stored in the data base.
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4. . A method according to Claim3, char acter i z q BEBLAGEMENAFHER
commands (1, 2, 12) froman external unit (OSS) connectedifo the ' infA
centres (MsCl, MSC2) and the base station controllers (BSQ Da%c%%mggg&%gg
BSC4) . 5. A nethod according to Claim4, char act 1 Z € d by
entering the commands (1, 2, 12) when ablished criterion has been
fulfilled in a programin the swtchi nan[ re (MSClL, MSC2), the base
station controller (BSCl, BSC2, BSC3, BSC4) or in the external unit (GSS).
6. A nethod according to daiml, 2, 3, 4or 5, characte-rized
in that traffic data stored in the database is collected and read-out by
the external unit (OSS).
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