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The. present invention relates to a traffic managenent systemfor a
cellular nmobile comunication 5 network 2in which a nobile services
switching center generates a TT (Toll Ticket) record after every
call. The record at | east contains informati on on whether the cal
succeeded or failed, as well as a cell identifier i ndi cating which
cell the call Traffiocmanagement. imm a qobile sremuRication netwoyka
specific time interval are conbined into a TT file for further’
protessi ng. In the follow ng, the structure of a nobile
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- 10 records generated dur:.ng a specific time interval are
combined into a TT file for further processing.

In the following, the structure of a mobile

communication network will be described with a prior art

GSM mobile communication network of Figure 1 as an

15 example. Communication between a Mobile Station (MS)

within a cell and the network takes place on the radio

path via a Base Transceiver Station (BTS). The base

transceiver stations are coupled to a Base Station

Controller (BSC), which usually controls several base

20 stations. The location of the MS is known with an accuracy

of a so-called Location Area (LA), constituted by a few

.cells. -The mobile station may roam within the location

area without upda;ing its location data. Several base

_ étation__contro}lers_ are coupled to a Mobile Services

25 - Switching Center (MSC), which carries out the principal

switching functions ef the mobile communication network.

The entirety of cells under control of the MSC is referred

to as an MSC area; all calls originating from this area

~and terminating therein are forwarded via this MSC. 1In

30 addition, it connects the mobile communication network to

* external networks and via a so-called gateway MSC to
-mobile communication networks of other operators.

. A mobile communication network also comprises

different kinds of databases. A Home Location Register
35 (HLR) permanently stores a subscriber’s data regardless of
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10 called Toll Ticket record is produced for each call as
soon as it has ended, containing all the necessary
information to calculate the charges for the call. The
contents of the record depend on the switching center
technique being employed and the operator requirements.
15 The gateway MSC exchanges messages with the HLR in
accordance with a MAP/C protocol, and the prior. art
message exchanging enables including at least the
following data in the TT record fields: ' |
(a) at first, identifiers, i.e. the subscriber’s
20 IMS number and the identifier of the MSC that generated
the record, _ , | ' ‘
_ (b) secondly, the type of the call, i.e. whether
the call is a mobile originating call or a mobile
terminating call forwarded by the MSC (this means that the___“'
25 TT record also contains routing information £rom the
switching center to the mobile station), '
) (c) if the switéhing center is a gateway MSC,- the
record contains routing information GMSC-MS,
(d) mobile terminating call re-routing information
30 GMSC-MSC, if the MSC is in another network,
(e) call status, i.e. information on whether the
"call succeeded or failed. The data of failed calls are
only utilized for statistical purposes, and therefore the
manufacturer of the switching center does not always
35 include it in the TT information,
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the record depend on the switching center t echni que bei ng enpl oyed
and the operator requirenents. 15 The gateway MSC exchanges nessages
with the HLR in accordance with a MAP/ C_ protocol, and the prior art
nmessage exchangi ng enabl es including at |east t he foI |l owi ng data in
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PCT/ FI 96/ 00384 (i) cell information (Cell IB), indicating the cell
10 of the incoming/outgoing call.

The fields listed above are exemplary only, and the
supplier - of the switching center may add other fields
according to the operator’s requirements. The TT records

'are stored in an I/0 apparatﬁs of the MSC as a file which
15 is at predetermined intervals transferred to a charging
system for further processing. Typically, the transfer is
carried out at intervals of 5 to 15 minutes, which
‘therefore represents the real time delay for the data.
The chart of Figure 2 illustrates the use of the
20 aforementioned. parameters.in. a TT record. The fields of
the record include. the numbers of subscribers a and b,
_.date, time of call begin and end, route, cell ID, call
.charging pulses and an EOS field. The EOS (End of
.Selection) is a clear code defining the reason why the
25 ”call did not go through. There may be in use as many as
1000 different codes. Code 0 means that a call succeeded,
and a code other than 0 indicates not only a failed call
but a reason for it as well. ,
As the mobile communication network expands: and

30 call intensity varies, the network must continuously be

. ' modified. Increase in capacity can be provided by adding
new TRX units in the cell, and by adding new nodes (MSCs

. ~ and BSCs) and new cells whereby the transmission routes’

also change. To carry out the changes, and for operation,
35 maintenance and managing functions the network produces,
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after a long delay and in an unillustrative numerical
15 - form. As a résult, traffic capacity in some cells may run
out, because dynami_c' allocation of traffic capacity in
real time, or practically in real time, is not possible.
An object of the present invention is a system
which makes traffic management easier by providing a
20 visually illustrative representation of traffic intensity
and changes therein in practically real time. The system
should be-- possible: to couple to an MSC of any
manufacturer, without need to change its internal
functions. _ |
25 - This object is achieved with a system set forth in
‘elaim 1. '

- The management system is realized so that the TT
file which is obtained from the MSCs of the mobile
communication network and which contains TT records is

30 read and transferred to be incorporated into a database of
the traffic managerhent system. Traffic management software
. processes information obtained from the records, counts
the number of calls carried out in the cells, and produces
a hierarchical graphic representation of the information
35 on a map display. The term "hierarchical"” here means that
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| ocations, different kind of information; the BSC, for exanple,
collects information fromthe cells it controls, whereby information
on traffic intensity is obtained as a function of tinme. Information
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An object of the pre | nventlont| s _a %ésteml ECh makes .traffic
managenent  easi er éﬁﬁro PAgpggmgnt system ‘also contains logic for
10 traffic load monitoring. This logic monitors the traffic

load on the network on different levels and in different
cells. If the traffic load in an area, within a cell or

cells, exceeds a predetermined 1level, the software
automatically transmits a command to the base station

15 controller in question to distribute traffic between the

overloaded cell and the neighbouring cells. This can be
done by changing the handover criteria by advancing
handovers at cell borders from an overloaded cell to a
cell with less traffic load, and correspondingly delaying
20 handover to an overloaded cell. The above can be referred
to.as'logically reducing .the size. of an overloaded cell.
If at the base station there is an additional so-called
floating TRX unit available, it can be coupled for use in
the overloaded cell and accordingly increase _the cell

25 capacity. . _

. The calculation results can be stored : for
statistical purposes. The statistical data may constitute
for example congestion statistics, average. duration of
calls per channel, degree of channel utilization, etc.

30 In the following, the invention will be described

- in greater detail with reference to the attached drawings,

in which

Figure 1 illustrates the structure of the prior art
35 GSM mobile communication network,
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changes t hawewwoisipractically real tine. The system’ s hBOT/HI6/00384 -
possible to couple to an MC of any manuf acturer, w thout
need to change its internal functjpons. 25 This object is
achieved with a systemset forth in chaim1. The
managenent systemis realized so that the TT file which is obtained
from the MSCs of the nobile conmruni cat i on.network and which contai ns
TT records is 30 reAfadhd »' AIPhEEIRLeE OFDEIGBCAEPA! $rCeLpla A database
of the traffic managenent system Traffic nmanagenent so

processes i nformati orF ¥i%8¢ ned fbhnsweates or gaupddngt sof th?hetmilfﬁé-lc of
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|l evel is the entire qgep |ca area W th ssi b everal MSCs,
under control of oneg%"pé'F’é%)o netgﬁﬁgeq%ﬁ{?&‘éveig%‘iy% & BRBa of

one MsC, and display. subsequent | evel may be a | ocation area. The | owest

|l evel 5 Is represented by one cell. Each |evel shows traffic
intensity with grades of colour, i.e. the nore traffic is
Figure 3 shows a mobile communication. network in
10 its entirety to the left of the broken line A. The mobile

communication network may have several MSCs, one being
illustrated in the figure. At _precise intervals all-
present-day MSCs generate for the operator a TT file
which, out of fields of Figure 2, at least contains all
15 other fields but the EOS field concerning possibly failed
channel requests. If the switching center nevertheless
generates such a field, but for a reason or another does
not include it in the TT record, the field will be
directed separately to the traffic management system of
20 the invention as well. If the switching center does not
" generate such a field at all, relevant measures.must be
taken in the center to generate the field.-— -+ -~ :

The right-hand side of the interface A shows the

traffic management sYstem.of the invention.'It.isnsupplied _
25  with the TT file obtained from the MSC: of the TT fields,
| at least the number A, number B, route information,
charging data, i.e. begin and end time and pulses of the
call, cell ID and the congested calls data EOS are
, utilized. The MSC generates a new TT file at predetermined.
30 intervals, a typical sequence being 5 to 15 minutes.

The file received by the traffic management system
is transferred to be processed by the system. The system
distinguishes the records and processes them. Upon using
traffic intensity application, the cell ID fields will be

35 summed -to their own database. As the TT record also
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updat éd ‘as-the MSC provides the TT data. The managenent system
al so contains logic for 10 traffic | oad nitoring. This logic nonitors
the traffic | oad on the network on different levels and in different
cells. If the traffic load in an area, within a cell or cells,

exceeds a predeterm ned | evel, the software automatically transmts a
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traffic between e nel ghbouring
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traffic | oad, d, correspandi ngly del ayi n andover_to an overl oade
cell. The amiRPQ%NPQeT?eﬁgr@bdrePreﬁﬁﬁQé ¢%@|§Hmb9rréﬁﬂﬂa%}ﬂrknstbésof

an-overipadecgP] | - If thd fmst: e&aiesstat new twrﬁebéranﬁid'ék&ag
so-cal |l ed floating TRX unit r':_élaua It can be coupled for us

the overl oad@VeRY| fhd HAEE nglthe ng 8§§E‘epﬁé-%q sym  depotesy. the
The cal cul atn&ﬁbef%ﬂééllﬁaih tiee &4DI eduring the p&éatmtmﬁ.ﬁﬁtegr peses.

Aver age. dur atiTHie omanner ¢ o bhe Eniber. \of”' gBETEL Grfcrbnncotab E8AeRon.
etc. 30 quicklythéofolEauhngceime bifiv e ithieon netiwole. defles | beraffic in
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comuni cat i orbyneswaming up the number of calls in the cells (under
control of the same BSC) of the location area.
Correspondingly, the traffic intensity for the MSC area
" will be obtained by summing up the number of calls in the
15 location areas. Thus, traffic intensity can be calculated
with an accuracy of a cell, location area, MSC area and

the area of the entire mobile communication network.
Oon a dlsplay unit, traffic intensity is represented
in a graphic form so that the map display shows the
20 ‘operator’s entire area of operation, .for example Finland.-
Because it is known where an MSC area, location. area .and a
ceiiihaving a specific idenﬁifier are located on the map,
‘a hierarchical representation of traffic intensity can
Ieas11y be produced. Oh the highest level, trafflc
25 1ntens1ty can be dlsplayed in the entire network area or'm”
by MSC area By clicking the mouse at a de51red MSC area,
the- resolutlon of the map dlsplay 1ncreases . and ..the
display shows traffic intensity by location area. By
clicking the mouse once more,'the map display. shows the
30 traffic intensity of the location area by cell, .and
finally the lowest level displays the intensity in a cell.
On'each level, it is possible to display alpha-numeric
information concernlng the level.
_ Traffic intensity may be displayed with grades of
35 colour: on a cell level, a call is denoted by a pixel, for
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Figure 2 i WQ8H0184%s fields of a TT record, ' Fi
illustrates coupling of the traffic managenent systemto the
nmobi | e communi cati on network, , gFigure 4 illustrates a possible
flow chart for 5 command automatics, and Figure 5 shows
network traffic load on a map di spl ay. Figure 3 shows
a nmobil e conmuni cation network in 10 its entirety to the left of the
broken |ine Aexdmpl®bblye a red ceslowurcaBisonanaetemuilt Mayhbaviei glever &he
MSCs, one bein Il lustrated in the fiqgure., At cige interval s, all
pr esent - day Négg%epgt é:a\at}rst‘ﬁ%rﬁoi‘ﬁaﬂ}; g‘nI'Ttlf’"ral 8%5' t W%ﬁ,eﬁultht?f
;i e: gs of Figwed R, appelb.mfst C@l;t@ép&@iﬂ;}g]lﬁ lonotﬂ:llee bithled‘fs bﬁi'el@ﬁ Eﬁ&

i el d concerning possi aile channel requests. Lf the_swi tching
center nevert 53 ot e greﬁfiercé’[l@é“rs &&h tg‘ef %393%%'8&1?3?-35eﬁeé§ c(#es
anot her does traffimtintensity’ int the ahredlT Ascohe, trafifi¢i mhdagemenlie
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all, relevant TReafires faem [khe MSCiaRerciearh®iatiure is qurasridedt hé

field. change-lg‘eiﬂitgféff‘ﬁé‘diﬂ&?sﬁy? he interface A shows the
t he '

traffic nmanagenment™ system of Invention. It is, supplied
The results of the processing carried out after

10 reception of previous TT files are stored in a memory,
which means that by displaying a desired number of
calculation results in succession, the wmap display very
clearly shows the changes in traffic intensity. For
example, the map display may show how a specific red area

15 moves along roads according to vehicular intensity. The
flow chart of the graphic illustration described above

represents a direct sequence of the different functions:
the data are read, values réquired are calculated and
shown on the map display. Regardless of the high number of
20 different records, the calculation process is very""' fast. A
person skilled in the art will realize that information

obtained from the TT file can, in addition to calculating s

traffic intensity, be also used for various statistical

purposes. These include for example congestion statistics,
25 average duration of calls per channel in a cell, degree of

channel utilization, prbporticn of ‘internal calls in the

mobile communication network to all calls, proportion of

calls coming in to the mobile communication network and

calls originating from the mobile communication network to
30 ‘all calls, etc.

The graphic map display of call traffic intensity
is one of the features in the system according to the
invention. Another characteristic feature is provided by
the possibility to monitor, by means.of the logic built in

35 the system, the traffic load in the radio network and to
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Ieast t he’ nunber B, route information, charg

begirn and end tine and pul ses of the call, ~cell 1D and the congested
calls data ECS are utilized. The MSC ¢generates a new TT file at
predet er mi ned 30 Intervals, a typical sequence being 5 to 15 m nutes.

The file received by the traffic nmanagenent system Is transferred to
be processed by the system The system di stingui shes the records and

processes t hendutpoaticpAdy optimiger ithe metwerl capacity| whtht gemmands| D
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for each cell of the Reégumrek4 Ehews o d:ol().mplemmlttl}evn.mhentaohomatiaon
area can easily. I by & up e t he
cells (under X;RSJC%%&%' e;gg m?ﬂneli’ ”EE%%}; t¥£ Fﬁ oca%?ggkggr ég‘e
10 read (block 1). Congest:.on display and command automatics
are carried out by means of EOS fields indicating failed
and succeeded calls, and cell ID fields. At block 2,

congestion percentage E is c*alculated by the formula:

15 E = (failed channel requests in a specific cell/all
channel requests in the cell) * 100%.

For each cell, the congestion percentage is calculated

every time the system receives a new TT file from the MSC.

20 When the congestion percentage E of a cell exceeds a

preset value (block 3), the system automatically transmits

a command to the MSC to adjust the logic size of the cell,

i.e. to change the handover criteria of the cell (block 6)

and to enlarge the neighbouring cells, i.e. to change

25 their handover criteria (block 7), or to add an additiocnal

TRX in the cell (block 5). The MSC commands the BSC

cc;ntrolling the cell to carry out the procedures required.

This system that processes large quantities of data

can be implemented by using an efficient program code with

30 a PC-based apparatus; thus, a Unix work station, for

- example, will not be required unlike in prior art traffic

management systems of fixed networks. The system can be
coupled to an MSC of any manufacturer.

Finally, Figure 'S5 shows a graphic map display

35  illustration. The figure shows the highest level of an



Correspondrn the traffic intensity for the MSC area will be

obt ai ned by up the nunmber of calls in the 15 | ocat EGH :
Thus, traffic |nten5|ty can be cal cul ated wi th an accuracy of a cell,
| ocation area, MSC area and the area @p the entire nobile
conmuni cat i on net wor k. On a display unit, traffic intensity is
represented in a graphic formso that the map di splay shows the 20
operator's entire area of operation, for exanple Finland. Because it
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traffic intensFty 1 &'ﬁ l'le‘eas‘fargé b@r&a(%uc’é'ﬁi 1332 he'FFghditgh ey fic
traffic 25 |mnEQasu¢ycan be displayed in the entire network area or
by MSC area. By clrck g se_ at S|
resol ution of the map-di &F g‘lﬂ'rgrjr#cer é‘g’%‘?&% é{ﬁ%eal\és%@e a‘?%sp‘fﬁpgﬁ%al??‘é?fr c
i ntensitySby |andtitine arfikigurdy "related ckhegethe amels endiyc einbeadethecaap
di spl ay shows r e l.Qc e cel |
and - final :F‘ff‘flégrﬁg\t?ea{ﬂég ‘IL’Qéd'&“l:I F%¥§8{:ﬁegl ntl(e%ng'}' iﬁéa%&%%ﬁ to'a On
each | evel, itpe:sm;ssr pkalieddi s-‘pllay tehqohaamtliner kbat vaniatimn-'aon and
concer ni ng ! Nepb@yehcat; &é 8! by cFBY L ad)
grades of 35 ?ou?:a 3r?ng (r:naly lT ﬁltl gp %? enot ed%b &@ﬁg@:l iQ%or
WO 97/ 01941 the scope and spirit of the FHE?$#@%H(KH&ﬂPtl°n- 'The
8 10 invention has been described in association with one
mobile communication network, but it is obvious that in a
mobile communication system comprising several MSCs the
apparatus may be installed in one of them, and information
from the other switching centers and commands to the
15 switching centers can be transmitted by wusing an
appropriate connection, such as an X.25 network.
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exanpl e byw'bg ol our. As a resul t, the hi gher the . NP fochioagad! | S

carried out "’ the cell the redder the cel |l appears. Correspondingly
on the ot her IeveI s, the grade of the red col our on the geographical
area in fic intensity in the area. As the traffic
managenammmm“m ulm e always updates the display upon receiving a new
TT file from tthe"™SE, & clear picture is provided of changes in
traffic intensity. The results, of the processing carried out
after 10 reception of previous TT fildslak®Sstored in a nenory,

whi ch nmeans that by displaying a desired nunber of cal cul ati on resul ts
I n succession, the map dj sgl gi ver cl ear shows t he changes '
traffic intensity. F 2gxahp 1Fh@aﬂﬁﬁeﬂ‘%’§| %cf\'r?]alu ar

specific red acAlld corﬁﬁﬂﬁicét@ﬁﬁ h_e&d@z&c;cohdwglea uelmwilw SH-PIGes Y.
I C_I ust | On des

The* fl oy charnt, of fh r rib
represents a rlgzﬁhlsré%u ﬁE’ Fﬁ‘gr&tﬁﬁer@fﬁt%ﬂnﬁ?‘? Ef a \{qeq]er%%?ﬁdare
read, val ues r(e[tqﬂj]r @h.caket):aatu].aasd aodtainings Iimﬁmmtﬂm rv&mtthaphﬁye

Regar dl ess of tallﬁa %élgggrogf E%glg% H_‘Iélggle%g}%g q‘%\,ﬁqt he c.al at.l on

process is very
i nf or mati on whlqltbtaeh]adtheoma]t&a 15 askbocdatred rwmm t and mnﬂaa.lnad aI'Tng

traffic int e“iife% rg#&&u&!é&doirgﬁ: ‘éa éfé‘t&:grééci‘htervalpg%%seas TT
These i ncl ude for congest t1 st uration of
calls pagf chaﬁh-éJerl nwheé'@by %Fegﬁéédoflntew%l\%nﬁelnwl ETzfddem, wprdpdee i on

of internal cglén%z;a{té&]efor fufpgéfepfgggygiﬁéFl on network to all call S,

proportion of calls comng |nt he np e communi cati on network and
call's origi na€i g & ot thek ndo¥ 1 & 2 n?-’&af- 8k REEWHRRAgSMERL syStery) | s,
etc. The ig¥ ajtirfe Pl dis Miey MEC ardd xtera&iing thd eIBifdle andi s

one of the fe%t uretsral.rrxls gngS.XSt §r %CCO{gé nganagement system as soon as

15 the file has been produced, and for giving commands to the
switching center, '
contains counting means for counting the number of
calls made in each cell of the network,
comprises a graphic user interface by means of
20 which a hierarchical representation of the number of calls -
can . be shown in which the highest level depicts: the
-operator’s entire mobile communication network, and the
- lowest level depicts a cell. '
2. A management system as claimed in claim 1,
25 characterized in that :ithe management system
comprises means . for automatically '_ giving - a command
concerning the capacity of the cell to the MSC when load
in any cell exceeds a preset value. _
3. A management system as claimed in claim 1,
30 characterized in that the counting means
distinguish a cell identifier field in every record of the
TT file, and calculate for each cell the sum of cell
identifiers, and that the sum represents the number of
calls carried out in the cell.
35 4. A management system as claimed in claim 1,



I nvention. Another characteristic feature is provided-.-by the
possi bi | i tyw007lnmntor by means of the logic built in 35 POT/FI9600383) "t he ™

traffic etwork and to WD 97/ 01941

PCT/ FI 96/ 00384 12 9 automatical ly
opt i mi ze mmwuugjml ty with commands generated by the system
If a cell r the upper limt of the capacity
approaches, t'he system automatically transmts a command to the MsSC

e.g. to |ower ¢5h atheahandoeer driter dalhythhanlgh@miéraﬁclgidablg#apﬁld he

ranscei ver ull ParseRrabieh” €onkl 835y B '€ 85457 a gegaabhiciliman,
to Ianl ement tir dxffﬁ?rentn soahes), anéﬂ;ipémtmﬂniefasfn craalfn?lerz.n /étnds‘pce(f)cﬁlﬁlr%he
TT a requir re e

aut o?rat [ quu aeéj%g?el%aglrl?‘é% ggf'ﬁ égﬁé % bgfog E@ﬁ% % d?k\sa%‘d %a%hr?g r’fué'ﬁa

and succeéeded afild¢allantincthe a&bedi dhdveasesbtbek c2lour :Lntengé.fu.l%n

percentage E is cal cuk atﬁd P%?égﬁeggrgygﬁem a%5cla§mea lg @f’hﬁg‘ %)r}ngl

requests in a specific, anne uestsin
100% charac t erized in that the user may select on

the display any level of the group of levels, comprising
the entire network, MSC areas, location areas and cells.

10 6. A management system as claimed in claim 2,
characterized in that the means for giving
commands concerning the cell capacity comprise

congestion calculation means that calculate, for
each cell, the ratio of failed channel requests to all

15 channel requests, '

comparison means for comparing said ratio to a
preset threshold value,

means for giving the command as the ratio exceeds
the threshold value. ' '

20 : 7. A management system as claimed in clalms 2 or 6,
characterized in that the command includes a -
..request .to-increase the cell capacity by changing handover
criteria.

S -8. A management system as claimed in claims 2 or 6,

25 characterizedin that the command includes a

" request to add an additional transcelver unit TRX for use
in the cell. '

9. A management'system as claimed in claims 1 or
6, characterized in that it  utilizes

30 information ebta_ined from the TT file for calculating
-various kinds of statistics.

10. A method for managing call traffic in a mobile
communication network comprising one or more mobile
services switching centers MSC, base stations and their

35 controllers which communicate with the MSCs, mobile



For each c congesti on percentage is cal cul ated ' t he

systemﬂ@?ﬁeﬂii le fromthe MSC. 20 \When the coﬁé‘g}gﬁ‘g’hﬁ

percentfage E of a cell exceeds.a preset value (block 3), the system

aut omat i | n““lﬁ“l a conmand to 1Be MSC to adjust the |ogic size

of t he CE ”n“ “n change the handover criteria of the cell (block
d ¢o 'enl®arde the neighbouring cells, i.e. to change 25 their

handover crl teria (bl ock 7), or to add an addi ti onal TRX in the cell
(bl ock 5). ThesweerrihersdscomsuBscating cwithol thag basecestatibonar r foout

the procedur esefogihi €€ing d recefE‘vi gyStﬁE'féﬂﬁ‘ét%z?ws%ﬁ% | 4 Qfhod

guahtities of data can errent ed by using an efficient program
code with 30 C%!“P’C-"-ﬁb@ﬁdthﬁp&i?&?ﬁs thus, a Unix work station, for

exanmple, will not be geﬁeraeingnl idte pPeBbteimihled rﬁiééfvals, fRRPOEHEN!
systens of fixed networks. The system can oupled to an M5C of any

manuf act Bt er. MSCs for the ppgzd Qr-F?gG'F'el%Q-]@n(YWsl FoRRTisemAti kpray 35

i [lustration. fields ghacskontdibe dti ghesdt | @VAlmBErah, number ) Wé@d41
PCT/ FI 96/ 00384, ator's

mobi | e comuni TR RLPRor REAFEENG (AR, sSuch %‘?#P%ﬁﬂn nd %I%‘gkt‘a‘F%a%nd
indi cate very pulfeéraffthe call,i seklsiDyand a congested tcalliatdhte,

understood that the d@f‘&ﬁé?&fggnab%\.[:eedetermlned fields to the traffic
10 management system for further processing,
summing the cell ID fields of each cell in a
database to represent the number of calls in the cell in
question during a specific time interval,
displaying the number of calls as a hierarchical
15 representation in which the highest level depicts the
‘operator’s entire mobile communication network, and the
lowest level depicts a cell.
11. A wmethod as claimed in claim 10,
characterized further by giving a command
20 concerning the capacity of the cell automatically to the
MSC when the load in any cell exceeds a preset value.
12. A method as <claimed in <c¢laim 10,
characterize d in that traffic intensity is
. _ represented on a dlsplay un:.t in a graphic form so that a
25 map display shows the operator’s entire area of operation.
13. A method' as claimed in claim 10,
characterized by displaying a hierarchical
representation of traffic intensity in a cell, location
area or MSC area, or several MSC areas. |
30
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35 WO 97/ 01941 ~ PCT/ Fl 96/ 00384

Clains - - WO9MMIM1 1 A cal| traffic managenent system f or PEI/EI600384,
nobid e comruni cati on network, in which a Mbile Services 5 Swi t chi ng
Center generates, after each call, a TT record (Toll Ticket) at.|east
contai ning information whether the 242l 1 succeeded or failed and a
cell identifier indicating which cell the call is associated wth,
and conbines TT - records produced over a specific tine interval into a
TT 10 file, whereby at said intervals a new TT file will be
generated for further processing, characteri zedinthat
t he ‘managenent system Is connected to the MSC .for reading the
TT file and for transferring it to the managenent system as soon as 15
the file has been produced, and for giving commands to the swi t chi ng
cent-er, ' contai ns counting neans for counting the number of
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calls nmade in each cel
user
nunber of calls,

i nt er w@@eTdI94eans of 20

of the network,

conprises a graphic

whi ch a hi erarchical ‘represagrempeaonIgd the -
can be shown in which the highest |evel depicts the

operator's entire nobil LK nd the | owest | evel
depicts a cell. _ 2. A managenent systgmas clainmed in clfaim1,
25 characterifi zedinthat the nmanaggnent system onpri ses
means for automaticallly giving. a command conce@i ng the ¢apacity
of the cell to the MsSCjwhen | oad in any cel| exce a preset jval ue.
3. A managenent systemjas clai ned icg claiml, 30f c h actejri ze
d .in that the countfing neans 2 di stingui ph a cetdig?identifi¢r field
in every record of the TT fi nd calcul afe for @42h cell tke sum of
cel l identifiers, Jand that t m r epresenfs.the punber of calls
carried out in the cellf. 35 §<>"§L A managerrent sysfgm as clajnmed in
claim1l, WO 97401941 =0 Q i
PCT/ FI 96/ 00384 characterizpdin3hkat the
hi erarchi cal graphic . representation conprifpes, as€agbasis, a '
geogr aphi cal map in different scales, and fhe nun@® of call$ in a
specific area i sjshown with grades of col o}ur so t g as the punber
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" of calh? éagﬁgﬁ]area i ncreases the col our intensifies.
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13 WO9HWMbers communicating with the base’ stati ®CI/FDgo03sd » - °
transmtting and receiving informtion, t he nmethod conpri si ng
the steps of generating, at predetermined intervals, fromthe

5 _MSCs for the operator, a TT file whiSg1s conpri ses at | east fields
that contain at |east a nunber A nunber B, route i nformation,

chargi ng data, such as begin and end tinme and pul ses of the-call,

cell 1D and a congested calls data, transferring predeterm ned
fields to the traffic 10 managenent system for further processing,

sunm ng the cell ID fields of each cell in a dat abase to represent

the nunber of calls in the cell in guestion during a specific tine

i nterval, di spl ayi ng the nunber of calls as a hierarchical 15
representation in which the highest |evel depicts the operator's
entire nobile communi cati on network, and the | onest | evel depicts a
cell. 11. A nethod as i MEv in claim 10,
characteri zed further ivifig a cgmand 20 concerning the
capacity of the cell automatica
cell exceeds a preset val ue.

in claim 10, charact
IS represented on a display unit

nmet hod as cl ai ned
Q that traffic intensity
ormso that a

_' Fig. 5



25 - map di spl ay shows the operator's entire area of ‘oper ation.
13. ‘metho cl ai mred I n claim 10, c har 4
z edd by di spl gﬂGEa hi erarl!’ﬂ?‘@d?‘m%mﬁ?ﬁﬁ%%f traffi
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(57) Abstract

A traffic management system reads TT files obtained from Mobile Servic  Switching Centers, and processes information included
in the records of the files, and on the basis of the information produces a hierarchical graphic representation on a map display. The highest
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