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METHOD OF ALLOCATI NG A HOVE CELL TO A SUBSCRI BER STATI ON The present

i nvent i onywiebsisef t0 a nmethod of allocating a hone cell to acswibsosishber
station of a cellular radio system The invention further relates to a-
cellular radio systemconprising a nobile services switching centre, base 5
stations conprising nmeans for providing tel ecommunication connections by
radio frequency signals to the subscriberqstations located in their
coverage area, neans for controlling the base stations to forward
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mobility. By doing this, the number of necessary location updates and hando-
ver operations can be minimized, thus saving on system resources. Conse-
25 quently, in connection with the WLL systems, there is a need to dllocate a
home cell to each subscriber station.

" In known solutions a home cell has been allocated to a given sub-
scriber station in such a way that when the subscriber station is added to the
system, an operator has, e.g. by using a map, checked which radio cell is

30 likely to cover best the geographical area in which the subscriber station will
be placed. Next, the operator has allocated said radio cell as the home cell to
the subscriber station. The most significant disadvantage of this known solu-
tion is that the field strength of a radio cell may vary considerably within the
cell from one location to another especially in urban areas where buildings in-

35 terfere with signal propagation. Thus, choosing a home cell for the given sub-
scriber station may fail if the home cell is chosen exclusively on the basis of a
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nections. In other words, said subscriber station is first allowed either totally
free mobility or at least free mobility in certain predetermined cells. The sub-
scriber station can then establish a connection through the selected radio cell
of the system, naturally provided that there is a free channel available in said
25 cell. If the subscriber station in question is mobile in a restricted area or alter-
natively an immobile one, such as a WLL subscriber station, it is possible that
said subscriber station is located immobile at a point where several optionél
radio cells are audible. Consequently, the subscriber station attempts to
choose the radio cell with the best audibility. It is also possible that the audibil-
30 ity of a radio cell is temporarily better or poorer at different times, and therefore
the subscriber station does not necessarily always choose the same radio cell
when establishing a telecommunication connection. In accordance with the
invention, statistics are kept on the radio cells being used by the subscriber
station and, after a period of time, the most utilized cell, i.e. the best home cell
35 for the subscriber station, can be determined on the basis of the statistics. In
accordance with the invention, data can be assembled to said statistics e.g. on
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20 fixed intervals.

The method of the invention can also be applied in the allocation of
more than one home cell to a given subscriber station. If a subscriber uses the
same subscriber station, e.g. both at his summer house and at his town resi-
dence, two home cells located at a distance from each other can, in this case,

25 be allocated to the subscriber station. In accordance with the invention, groups
of home cells can also be allocated to the subscriber station, each group com-
prising’ several adjacent cells. Thus, the subscriber station can be provided
with the most suitable radio cell from the group of home celis.

The invention also relates to a cellular radio system, wherein the

30 method of the invention can be applied. The system of the invention is char-
acterized in that the system comprises register means for storing data needed
for the identification of the base stations through which said subscriber station
establishes a telecommunication connection, or through which a connection is
established to said subscriber station, and means for xdentifymg the base sta-

35 tions which said subscriber station utilizes most in its telecommunication con-
nections.



acterized in that the system conprises register neans for storing data
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nost in its tel econmunication con- nections. 4 The preferred enbodi nents
of the nmethod and system of the inven- tign are disclosed in the attached
dependent clains 2 to 4 and 6 to 9. In the followi ng, the invention wll be
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call Ts de- is first offered to a given subscriber station to which a home cell is to be allo-
cated, i.e. the subscriber station can freely employ any base station within the
system for establishing a telecommunication connection. Alternatively, the
subscriber station can be allowed free mobility in a specific group of cells. The
20 subscriber station in question can be a new subscriber station which is re-
cently put into use, or alternatively, the subscriber station may have a previ-
ously allocated home cell, and the operator wishes to check, e.g. because of
an alteration in the network, if the home cell of said subscriber station should
be changed. ]
25 In block B, the system monitors the subscriber station for detecting
mobile terminating calls or, correspondingly, mobile originating calis.

" When a mobile terminating call or a mobile originating call is de-
tected, the identifier needed for the identification of the cell/base station is in
block C stored in a predetermined register. At the same time, either during or

"30 after the call, it is also possible to store the connection time in the register, i.e.
the duration of the connection from the subscriber station through said
celi/base station, data on the traffic load in said cell/base station (i.e. the
amount of capacity of the cell/base station in use at the moment), and data
describing the traffic load in the neighbouring base stations of said cell/base

35 station. Furthermore, it is possible to store data in the register regarding how
well the subscriber station can receive signals of different radio cells. A sub-
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20 used the most is not necessarily chosen automatically as the home cell, but
other factors can also be considered in the selection. For example, if the cell
which the subscriber station uses the most includes on average significantly
more traffic than the cell which is the next most used, the latter can be allo-
cated as the home cell (naturally providing that they are overlapping neigh-

25 bouring cells covering nearly the same area). In the allocation of a home cell,
the data on the traffic load and test measurements described in connection
with block C can be utilized, enabling the selection of e.g. the cell wherein the
traffic load has not normally been significantly greater than in the neighbouring
cells when used by the subscriber station. According to the invention, instead

30 of one home cell, several home cells or groups of home cells can be allocated
to the subscriber station on the basis of the data obtained when monitoring the
subscriber station.

Figure 2 illustrates a block diagram of a first preferred embodiment
of the cellular radio system of the invention. The cellular radio system in Figure

35 2 can e.g. be a part of the GSM system (Groupe Spécial Mobile). The system
in Figure 2 is utilized for providing telecommunication connections both to mo-
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HLR ( Honme Loc
tion records a note in a register 2 regarding the cell/base station through which

20 the subscriber station 1 has established a connection. The register can be in
connection with e.g. the HLR (Home Location Register) of the mobite services
switching centre. '

When said learning phase is completed, the base station which the
subscriber station has used the most is identified on the basis of the data

25 stored in the register 2. The cell maintained by the most used base station
should, of course, primarily be allocated as the home cell to said subscriber
station unless there are other reasons for choosing some other cell. When the
home cell has been allocated to the WLL subscriber station, the mobile serv-
ices switching centre stores the data concerning the home cell in the register

30 2. After this, the mobile services switching centre can prevent said subscriber
station from utilizing other cells, and, consequently, the number of location
updates and handovers needed in the system can be reduced. Even if the
subscriber station 1 should request a traffic channel from a cell other than its
home cell, the mobile services switching centre MSC together with the base

35 station controller BSC1 will provide said subscriber station with traffic channels
only from the home cell of the subscriber station. In addition, a situation where



switching centre. Wen said | earning phase is conpleted, the base station
whi ch the subscriber station has used the nost is identified on the basis
of the dakgpdgssgpfored in the register 2. The cell maintai ngelr/Pigsbdigs NoSt
used base station should, of course, primarily be allocated as the hone
cell to said subscriber station unless there are other reasons for choosing

sonme other cell. Wien the hone cell has been allocated to the WL
subscriber station, the nobile serv- ices switching centre stores the data
concerning the honme cell in the register 30 2. After this, the nobile
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situati on whesaribed above; Wisarebpern spaatemcdroeay. exffes tpriceoreduytioms tdsaidor der
oper ati ons TaRIBSt, MheBotheympRie SEE LD PRl HEE SRR ety st em
i n Figure 2jshingnam®nnektion.or several hone cells can 5 naturally be
allocated to the mpilf Sfldfledt delohlPreRiicdRABMMIRenIRAM spfteifsr! | bed
above, whereby an opgr ator can e.qg.. of_) e rice reductions to sald npbile
stati on Mhethe nsenk. hesembpdimentds Figrect COTasRRRS todhe Sapsin Biguss 2
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the case nmaiRjaining data gp toe W?é@f@%ﬂﬁsytt%%tsubgcré% %ﬂﬁ%ﬁgﬂt‘"ﬁ n
Figure 3, aingewiesliearning pblasagivhicai thertthsdastation id beingasiocsted) isrerrarged by
Station s BorepBoutiti bass PRk Ean Tl e BRCEMR not FohdeuBRTY |, o,
control & BeOSchild seoticeés suitahingt éanireyiashis 15e waseripdiigeresdr Vs sdwing chi ng
re recor dell ISRABTEhadk, A Gelrocdln i the REgA 3 B WHErPIRS SO 2 2
utilized t hécréiaerlséamsaﬂsohasmmeti%\er@&ﬁﬁ%ar BTSm&erraseon 5‘9& &hase
i's conpl et egheARhrAINgPMaseels coMpldiédmangeh! Horhe\celipeemome cells have been
allocated to the subscriber station, the data concerning the home cells are
20 stored in the register 3 of the base station controller, from where the data can
be retrieved when a connection is established to the subscriber station MS.
The embodiment in Figure 3 also enables the system to take into
account the data concerning the home cell of the subscriber station MS only
as long as the subscriber station is located in the coverage area of the base
25 stations BTS4 to BTS5 controlled by the base station controller BSC3. Thus, if
the subscriber station is temporarily located e.g. in the cell of a base station
BTSS6, or in some other cell not dependent on the base station controlier
BSC3, the system ignores the data stored in the register 3 of the base station
controller BSC3. '
30 Figure 4 shows a block diagram of a third preferred embodiment of
the system of the invention.
Figure 4 illustrates a situation where two groups of home cells have
been allocated to the subscriber station MS. The first group of home cells
comprises three adjacent neighbouring cells A, and, correspondingly, the sec-
35 ond group of home cells is composed of four adjacent cells B. Figure 4 shows



al l ocated to the subscriber station, the data concerning the hone cells are
20 stored in the register 3 of the base station controller, fromwhere the
data can jeved when a connection is established to i ber
station Ng&)#ﬁgg nbodi nent in Figure 3 al so enables the sy&?ﬁﬂﬁggﬁﬁgke:into
account the data concerning the hone cell of the subscriber station MS only
as long as the subscriber station is |ocated in the coverage area of the
base 25 stations BTS4 to BTS5 control | ed8by the base station controller
BSC3. Thus, if the subscriber station is tenporarily |located e.g. in the
cell of a bikat theafirsb gra@S6{ homei cellsoand thehsecars groupt ofdegreadckals ara lohe
base statio I emignores the data stored in the
Rafiat 8 distancHrom Ldith sihgf.em ! 9

regi ster 3 on con ler BSC3. 30 Figure 4 shows
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t he present closedrihitihe atthth&d tlaile. apparent to those skilled in the art that
many vari ations and nodifications can be made to the invention w thout
departing fromthe scope and spirit of the invention dis- closed in the
attached cl ai ns.
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CLAIMS: 1. A nethod of allocating a honme cell to a subscriber station of a
cellular maobgsssystem c har act er i z e d by allow ngctipssesscri ber
station freely to enploy any radio cell, or a 5 certain limted group of
several optional radio cells within the scope of the systemfor

establ i shing tel econmuni cati on connecti o&s, storing at |least an identifier
of aradio cell being utilized in a prede- term ned regi ster when the
subscri ber station establishes a connection through the radio cell, or when
a connectior\?mm Iabl I shed to the subscriber 10 station through the radio
cell, identiTying the radio cells nost used by the subscriber station ac-

cording to the data_fttArméthod 6Rakbdatifiyd fomerdll ¥ laosabddriben istatins bf @ne of
sai d nost use adlﬁ’gcel s as,the hO{rE cell ,to the subscriber station. 15

2. A net hod ystepi GhAfacterizedy o 1 i 2 ¢ din that several
home cells are all ocallowdng ¢he sebscriberrstation frealyi tenemployametdtid cafl, of @ med

1 oLalm 8 derbif e ot o e ot B ORsC P Bl L -
group of horsystanifer establishing felecoramymicatiopfcaniestiens, 20 cells. 4. A
method as clai med i nyay, ?f‘feé%ft af! |@éﬁﬁre]r cﬁ GCEII%e"n uﬁhz(?dtige% F?gédé— e d

in that when the hone cegl] ave een al .
subscri ber JeHPINGH, registesyndran 56? subsarveri §fa§pevéﬁta@asln%na u€Pnegtiog

other cells thiyH te I‘m@ déﬂ' bb wHen! £/ RAPEBLEH SAELRBlISIED &S th@ ReibB¥riber
allocatin annﬁl s of the hone cells to be used by the

B oql%/ Zﬁ" t ra}f’
subscri béP aiienfhrowg H‘%@ A& radi o system conprising a nobile services
swi tching centre (Midentifhimgethet Adieorelld Bist usedBhpahe cubscribengtativanscS or

provi ding tel] e i i npections b adi o frequency signals to
subscri ber sdtoiglpgggwgd%?%%?ﬁ_ﬁ?q %%Qt'&ﬁ'sf% %{ﬂéir coverage area, neans (BSCl
to BSC4) for controldlioegtinghatbeast enenof sail most aisedriddie celis asLithiechomen

signal s bet ieginoithe sSHESHSd ations and the nobile services sw tching
centre, and a sub scrlﬁge(?l%s rg?létci)oziél M5) which can use one of the, several

op- 35 tiBnal base #-aAimAthadas aimad ghelam: & edvanas tarige doihdeal ons,
several home cells are allocated to the subscriber station.

3. A method as claimed in claim 1, characterized in that
home cell groups located at a distance from each other are allocated to the
subscriber station, each group of home cells consisting of a group of adjacent

20 cells.

4. A method as claimed in any one of claims 1to 3, charac-
terized in that when the home cell or home cells have been allocated to
the subscriber station, the subscriber station is prevented from utilizing other
cells than its home cells in telecommunication connections by allocating only

25 traffic channels of the home cells to be used by the subscriber station.,

5. A cellular radio system comprising

a mobile services switching centre (MSC),

base stations (BTS1 to BTS6) comprising means for providing tele-
communication connections by radio frequency signals to subscriber stations

30 (MS, 1) located in their coverage area,

means (BSC1 to BSC4) for controlling the base stations to forward
telecommunication signals between the subscriber stations and the mobile
services switching centre, and

a subscriber station (1, MS) which can use one of the several op-

35 tional base stations for establishing telecommunication connections,

characterized inthat the system comprises
R
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characteri zedinthat the systemconprises I 1 Lt S1|1FE1111
11| 10 register neans (2,3) for storing informati on needed for the

i dentifi- (o f the base stations (BTS2, BTS3, BTS4, BTSBK) through .
whi-ch sai d&’?tfgéghrllgber station (1, MS) establishes a tel econﬁﬁ#ﬁ?gfop’(%ﬂ -

connection, or through which a connection is established to said subscri ber
station, and 5 means (MSC, BSC3) for identifying the base
stations which said subscriber station hag utilized the nost inits
t el econmruni cati on connections. 6. A systemas clained in claim5, ¢c har a
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15 7. Asystemas claimedinclaim 5 characterized in that the
system comprises control means for allocating several home base stations to
the subscriber station from the base stations (BTS2, BTS3, BTS4, BTS5) the
the subscriber station has utilized the most on the basis of the register means.

8. A system as claimed in claims 6 or 7, characterized in

20 that the control means (MSC, BSC3) are arranged to prevent the establish-
ment of a telecommunication connection between the subscriber station and
some other than a home base station by allocating a traffic channel to the
subscriber station (1, MS) from a home base station in response to a call from
the subscriber station irrespective of the base station through which the call is

25 transmitted from the subscriber station. '

9. A system as claimed in any of claims 5 to 8, character-
ized in that said cellular radio system is the GSM-system.
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