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Depending on the diversity used the handover mechanisms can be

15 categorized as hard handover, soft handover and softer handover. A simulta-
neous soft and softer handover process is called soft-softer handover. All
these are typically provided by the third generation (3G) mobile systems.

Another way to categorize various handover types is based on sys-
tem architecture, meaning the network elements between which handover sig-

20 nalling is executed. For instance, if handover is executed between two base
stations then it is called inter-base station handover. Based on this criterion,
intra-base station, inter-base station, intra-radio access controller, inter-radio
access controller and inter core network handover can also be defined, for
example. Further examples are intra-frequency handover, which is executed

25 Dbetween different layers of the same network or neighbouring cells, inter-
frequency handover, which is executed between different cells or layers of the
same network or different networks/network types, and intersystem handover,
which is executed between cells or layers of different network types, for exam-
ple IP RAN (IP Radio Access Network), UTRAN (UMTS Radio Access Net-

30 work) and GSM. IP RAN is an access network which utilizes IP transport. IP
transport may be utilized on top of different kind of radio access techniques
(multiradio).

On the other hand, depending on the reason on the basis of which
the handover decision is made, the handover types can be categorized as fraf-

.35 fic reason handovers, quality based handovers, speed based handovers, and
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20 nisms like the handover mechanism supported in a cellular system for utilizing
the optimized resources to meet the appropriate quality of services.
Although conventional handover mechanisms may be necessary to
be supported, they do not always provide means to achieve an optimum per-
formance in the databased service environment.

25 BRIEF DESCRIPTION OF THE INVENTION

An object of the present invention is thus to provide a method and
an apparatus for implementing the method so as to overcome the above prob-
lems or at least to alleviate them. The objects of the invention are achieved by
a method, a cellular communication system and a system element, which are

30 characterized by what is stated in the independent claims 1, 14 and 27. The
preferred embodiments of the invention are disclosed in the dependent claims.

The invention is based on the idea of using the data transfer rate
i.e. the bit rate of the connection, comprising existing and/or requested con-
nections, as a basis for the decision when deciding on handover of a mobile

35 station from one cell to another.
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Figure 2 is a flow chart showing the handover procedure according
to an embodiment of the invention;
Figure 3 illustrates examples of the use of the handover procedure
20 according to an embodiment of the invention and
Figure 4 is a signalling diagram showing the handover procedure
according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

" The basic idea of the invention is to use bit rate information when
25 deciding on handover in a cellular communication system. The bit rate infor-
mation refers, for example, to the bit rate provided to a mobile station (MS) by
a cell in the system when the mobile station has a connection to the cell, a bit
rate provided to the mabile station by at least one other cell (to which the mo-
bile station does not necessarily have a connection) or a bit rate requested by
30 the mobile station. Preferably the bit rate is throughput rate. The decision on
handover may in turn comprise deciding on whether handover should be
made, deciding on to which cell the mobile station handover should be made
or declding on when handover should be made, for example. In the following,
a handover mechanism using bit rate information according to the invention is
35 referred to as a bit rate sensitive handover or BSH.
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Figure 1 illustrates an example of the implementation of the inven-

tion according to an embodiment. In order to prevent the so-called "ping-

20 ponging" effect, which refers to a phenomenon, in which the mobile station
located close to the border between two celis wildly switches back and forth
between the cells and which is tricky for any type of handover, a bit rate hand-

over margin can be used. As is shown in the figure, when a mobile station is
moving (along the time/distance axis) from cell A towards cell B, the bit rate

25 provided by cell A decreases and the bit rate provided by cell B increases. A
handover margin (dH) can be dynamically defined on the basis of the variation

of the bit rate provided by the neighbouring cells A and B as well as the hand-

over profiles, for example. This means taking into account how fast (or to what
degree of bit rate) the coverage of cell A is weakened and the coverage of the
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above described margin when deciding on when to perform handover. For ex-
ample, it can be set that handover is performed when the bit rate provided by
the first cell and/or the bit rate provided by the second cell is lower than a pre-
determined limit value, is higher than a predetermined limit value or is between
25 two predetermined limit values.
It should be mentioned that cell A and cell B in the above examples
can belong to either the same radio access system or to two different systems,
like the GSM and WCDMA, without having any significance to the basic idea
of the invention.
30 Figure 2 illustrates a flow chart of the handover procedure accord-
ing to an embodiment of the invention. In step 200 the handover measure-
ments, including bit rate parameters, which describe the bit rate(s) used in de-
ciding on handover as described above, within a specific time interval are col-
lected and preferably stored. The bit rate criterion, i.e. the use of bit rate in-
35 formation on a handover situation, may be combined with other basic criteria
used in an earlier phase of the handover decision-making procedure. Such
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202 it is checked whether the second criteria, i.e. the bit rate criteria, are met.
The bit rate criterion is preferably the main and final criterion and may be util-
ized as the target criterion in order for the handover entity to make the hand-
over decision and trigger the handover execution. In the case of Figure 1 the
25 second criterion could be, for example, that the bit rate provided by cell B ex-
ceeds the bit rate provided by cell A by a certain amount, for example 20 kbps.
If the second criteria are not met then no handover is performed in step 205.
Otherwise the procedure proceeds to step 203. n step 203 it is checked
whether the selected resource is available for handover to take place. If it is,
30 handover is executed in step 204. If it is not the procedure proceeds to step
206. In step 206 the resource is queued on the basis of the elapsed time or
the available bit rate, for example. If the time expires, no handover is per-
formed in step 205. If queueing is passed, handover is executed in step 204.
The BSH can be utilized in different situations and different systems
35 in order to improve the overall performance of radio resource management in
cellular systems. Figure 3 illustrates some examples of the BSH utilization ac-
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Quality of Ser- As another example, let us assume that a mobile stati S3witha
high bit rate connection (including the requested connection) is camping at the
micro cell D. It is further assumed that the high bit rate MS3 moves fast so that
it causes inter-cell (micro-cell) handover too frequently, thus causing undesired
25 signalling load to the system. Then it is handed over to the overlying macro
cell A in order to decrease the signalling load due to the frequent handover
execution. In this case the bit rate criterion may be used to ensure that the
minimum bit rate can be provided by the macro cell A too. Alternatively, if
there is a traffic reason handover in question and the entire bit rate cannot be
30 supported via micro cell D because of radio resource scarcity, MS3 may be
handed over to the neighbouring cell (e.g macro cell A). Moreover, the bit rate
criterion can be used as a basis for providing partial loading approach. This
means that the load of the home cell may be partially decreased according to
the predefined handover profile in order to hand the mobile over to the macro-
35 cell. Thus the blocking of the ongoing call can be avoided at the cost of the bit
rate.




vice in ternms of bit rate. Therefore, fromthe system performance and QS
viewpoint it is nore sensible to keep the radio connection of a nobile with
| ow speed and high bit rate at the mcro cell level. Mreover, this type
of handoveWO @41861€ utilized in order to bal ance the intePCUENFOM#%Rff| c,
signalling | oad and un- 20.desired interference, |eading to system
stability and better performance. As another exanple, let us assune that a
nobile station MS3 with a high bit rate ﬁfnnection (i ncluding the
request ed connection) is canping at the icro cell D It is further
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Figure 4 illustrates a message sequence of an inter BS soft hand-
over, where the original radio link provided by a BS is replaced with a new ra-
dio link provided by another BS controlled by the same Serving RNC. In prac-
tice, an inter BS radio link replacement procedure includes both radio link es-
25 tablishment and deletion. The illustrated example is based on a WCDMA sys-
tem application. Nevertheless, the concept is not limited to this example and
thus it can be applled to any cellular system.
An inter BS soft handover (branch replacement) procedure Is
started with Measurement_Report sending by the mobile station MS camping
30 in the cell. This measurement report may also include information about the
requested bit rate. On the basis of this information the MS (or connection) can
be put into the appropriate class in the handover profile by the network. On the
basis of that the SRNC decides to setup a radio link via a new BS and to de-
lete the original one because it does not meet the predefined quality criteria
35 (bit rate). The established and deleted radio links are under the control of the
target and source BS, respectively. A source BS refers to the BS to which the



aresult, the high bit rate connections can be handed over to these areas
i f applicable. The high bit rate sub-areas can be supported by nore
transm ssion 15 means such as Downlink Shared Channel (DS h Speed
Downl i nk  PY@R¥#MEcess (HSDPA). Then by utilizing the BSEC /ﬁ@”ﬁ‘?“éﬁ bi t
rate connec- tions can be swtched to the cells which support such

transm ssion techniques. It should be enphasi zed that the above-nenti oned
cases are- nmeant to nmerely exenplify the BSH utilization and paraneter
designing and 20 therefore the invention¥s not limted to the exanples
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al | ocat es res ete to the
SRNC. Upon r eedges the SRNECHssenstingge ACiIVﬁ-;%QNéPCi’aWLQ%‘B? € he setup of an
lub data $pansport begrLiditisi ROthbr SRREMeluesting the source BS to deallocate ra-

dio resources by sending a Radio_Link_Release to the source BS. Upon that
the BS releases the physical resources related to the old branch and sends a
Radio_Link_Release_Ack to the SRNC, which in turn initiates the release of
an lub data transport bearer to the source BS by using the transport protocol.
25 It should be mentioned that inter BS handover can be a kind of hard
handover, as is the case when, for instance, the BSs involved in the ongoing
handover process are located under different RNCs and there is no lur inter-
face available between the RNCs to support the soft handover procedure.
The BSH can be used with all types of handover mechanisms, in-
30 cluding hard, soft, softer, soft-softer, Mobile Evaluated Handover (MEHO: in
which mobile runs the handover algorithm and only final acknowledgement is
provided by the network), Network Evaluated Handover (NEHO: handover al-
gorithm and decision-making is done at the network side) and Mobile Assisted
Handover (MAHO: the mobile provides the needed assistance data when the
35  handover algorithm is run and decision-making is done by the network).



10 protocols to the target BS. After that the target BS and the SRNC
establish synchronization for the data transport bearers(s) related to the
al ready existing radio link(s). Then target BS starts DL (downli nk)
transm ssi OMO 0OEP#6 a successful synchroni zati on the SRNCPSEEHWIOMA? Ac- tive
_Set Update to the M5. In practice, by sending this nmessage the SRNC 15

i nfornms the M5 about the establishnment of the newradio link via the target
BS and about the deletion of the old radio |ink via the source BS. Then the
M5 deactivates DL reception via the old r&di o 1ink of the source BS and

activates the DL re t f I f |t
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be used whencemt sybregeashstatiingdoorarthalbgee istation in the middle of the cell to the
20 cell boundary. Specific preferred bit rate classes can be defined for each sub-
area. For instance, those sub-areas, which are near the base station, are typi-
cally able to provide higher bit rates than those which are near the boundary of
the cell.
It should be mentioned that the BSH may be executed between dif-
25 ferent radio access network types, for example I[P RAN, UTRAN, WLAN (Wire-
less Local Area Network) and GERAN (GSM Enhanced Radio Access Net-
work). The BSH can also be executed betwsen cells implemented with differ-
ent kinds of radio access techniques like CDMA, TDMA and FDMA. It should
be also mentioned that the network elements mentioned in the examples
30 above may have different names or functions in different systems and should
therefore be understood as being descriptive rather than limiting. For example,
in IP RAN the Radio network database is often called Common Resource
Manager Server and many RNC functionalities are distributed to the base sta-
tions and Radio Network Access Server.
35 It will be obvious to a person skilled in the art that, as technology
advances, the inventive concept can be implemented in various ways. The



When utilizing |ocation assistance data in terns of nobile station's

coordi nates, speed and noving direction, for exanple, it is possible to
define a 10 regional specific pattern, which describes howthe bit rate
coverage i SVAAPPEH6t 0 the | ocation information. This nean8¢TFEOUEMI e,

t hat sub-areas are de- fined within the coverage area of the system and
preferable bit rates are de- fined for each sub-area. Based on such a
pattern for exanple the high bit rate nohile stations can be efficiently
handed over to a suitable high bit rate pﬂé 15 ferred sub-area, and |ow bit

rate mobile ShliRAS FAMPERERGHEVaE ROt kbl o B! Bdrfiebl dedoftbes

preferred sub-area. e sub-areas can be_wthin a single cell, cluster of
cel I's, |ocatiZROVERE MIBYATY W huélrtsg,scg@%pfﬂm MSsi ngle cell is con- cerned,
it may nmean that the cell area is divided into different, for exanple, co-
centric sub-areas starting fromthe base station in the mddle of the cel
to the 20 cell boundary. Specific preferred bit rate classes can be defined
for each sub- area. For instance, those sub-areas, which are near the base
station, are typi- cally able to provide higher bit rates than those which
are near the boundary of the cell. It should be nentioned that the BSH may
be executed between dif- 25 ferent radi o access network types, for exanple
| P RAN, UTRAN, WLAN (Wre | ess Local Area Network) and GERAN ( GSM Enhanced
Radi o Access Net- work). The BSH can al so be executed between cells

i npl emented with differ- ent kinds of radio access techniques |ike CDVA
TDVA and FDVA. It should be also nentioned that the network el enents
mentioned in the exanples 30 above nay have different names or functions in
different systens and should therefore be understood as being descriptive
rather than limting. For exanple, in IP RAN the Radi o network database is
often call ed Common Resource Manager Server and many RNC functionalities
are distributed to the base sta- tions and Radi o Network Access Server. 35
It will be obvious to a person skilled in the art that, as technol ogy
advances, the inventive concept can be inplenented in various ways. The WO
02/ 096146 PCT/ Fl 02/ 00449 11 invention and its enbodinents are not limted
to the exanpl es described above but may vary within the scope of the
clainms. WO 02/ 096146 PCT/ Fl 02/ 00449 12



CLAIM5 1. A nmethod for deciding on handover in a cellular comrunication
system conprising cells and a nobile station having a connection to at
least a first cell providing a certain data transfer rate i.e. a bit rate
to the nobiW@OEPAM65 tion, c har act er | z e din thaVFOH®4%et hod
conprises the steps of: collecting bit rate information related to the
nobil e station, and wusing the bit rate information for deciding on
handover of the nobile station fromthe first cell to a secondcell. 2. A
met hod according to claiml, c har ac #2e r 1z e din that the 10 bit
rate information conprises at |east one of the followng: the bit rate pro-
vided to theCﬂBQhA@ station by the first cell, a bit rate provided to the
mobile station by at |east one other cell, a bit rate requested b%'/ t he
mobi | e station. 3. Almét methasiciooderiding on Haadaver igra gelludarrcamnmuaicatien e r 1

i fl | Tl Rl s sinste dikinarmgd expesiont ifeier
handover shodi"et ¢ B@P’ﬁﬂ@ja 083@‘." %‘iagp Wfq{dageab%o? gﬁﬁﬁtettf}et@[aaﬂ‘{)ﬁ?, Sn‘?' or 3,
char act er Bzedionpec h dat ¢ her tzeidsindhabthehraathodoomyirises thenstbps of:st ati on from

the first cell to th F | h dd on to
whi ch cell handover gﬂlfcﬁ@@’bgdﬁ%ﬁfof@agégfééteﬁﬂ tﬁef @ng’é s@g@h,dérﬂﬂ met hod

. gp > |041§ shou made, . 5. Ah
as clainmed in any ondsing the Ritfateiniogmation far decjding en hapdqyer of the ojile 1y h
t he deci si on statidrefrcidvtae fiest cele aebédrel edllati on fromthe first cell to the
second cell conprises, th p L d] n Q‘aﬂéj e
carried out. 25 6. .A§ﬁ9 ﬁ‘Sg‘t@sacg’%‘ﬁﬁijla%ﬂgﬂy cﬁg?gf C g?lfrré dl.ﬂt]g{.gé%% har
a c - t d0r 1itratednfgpmation compgsesablanst ove fpbetfollowing: thegbit fateRIer on in
t Ihe' Syzt em whgded ﬂfﬁ?&hlﬁtﬂ)_ilérstét@h%vﬂie fifst tcel, AW tate ptaideanto the vﬁgmlﬁ hod as
clainmed in any_one o s . G - : y
Gtilizing i niRRtL PYRE %Bgt?"ecéﬂg'gﬁ% a%#@ef%ée@%s%ef’ﬁ& *@‘ii'ﬁebﬁ'q?ﬁﬁaﬂgo
different parts of t 3 Asyethothateeniingto dainy1on Zgtiavarc to rize drisbihae
station. 8. AnhaRfeRRshrisn HaAlER of therMobild 8tedion Gohh e first Selilto thededoid a C -

Sub- ar eadS (9AINCAHRRESy DesgeP At iPeong R wp8fer eaffver i Ry SPErr abi e
bit rates foroach sub-area, whereby so defined 35 sub-area information is
used when deciding ony DARAMNGT a&ording TRMINE1S2 iR haracterized in

that the decision on handover of the mobile station from the first cell to the

second cell comprises the step of deciding on to which cell handover of the

20  mobile station should be made.

5. A method as claimed in any one of claims 1 to 4, charac-
terized in that the decision on handover of the mobile station from the first
cell to the second cell comprises the step of deciding on when handover
should be carried out.

25 6. A method as claimed in any one of claims 1 to 5, charac-
terized by utilizing information about traffic distribution in the system when
deciding on handover of the mobile station.

7. A method as claimed in any one of claims 1 to 6, charac-
terized by utilizing information about capacity provided by the system in

30 different parts of the system when deciding on handover of the mobile station.

) 8. A method as claimed in any one of claims 1 to 7/, charac-
terized in that the method comprises the further steps of:

defining sub-areas within the coverage area of the system, and

defining preferable bit rates for each sub-area, whereby so defined

35 sub-area information is used when deciding on handover of the mobile station.



WD 02/ 096146 PCT/ FI 02/ 00449 13 9. A nethod as clained in any one of clains
3to8 charac-1terii zedinthat the nethod conprises the
further step of: defining a handover profile which defines preferable

cell (s) forweavrsldsit rate, whereby the handover profil e PSTOREOOADEN
deci di ng on handover of 5 the nobile station. 10. A method according to
claim5, char acteri zedinthat when the nobile station is
noving fromthe first cell to the second cell the nethod conprises the
steps of: neasuring the bit rate provided'Bo the nobile station by the

first cell 10 and/or, ' t .ovi.ded e bi | tatign_by the
slacond cell and perfgc_)?}n?'l'ne hé(ﬁggrfg%ﬁ\élg 'Et%'ﬁf8hgt%%b"§$3 ?‘? %m'c[q?]g ryﬁ‘?'st cell
to the second &elz eghimthatieomethodteomprises diel fusther istepfoft st cel | and/ or the
bit rate pro- vided @éﬁhiﬁ%éﬁéﬁbﬂ«e?ﬁrdﬁlé whidhl deftheBHPERIAECBRY) for each

diti (llo A peth ding ta clalm 10 act d.inthat 15
he pr odet of rihEe WBISEN GhE MRy oProfis s edhibed dBEaing 9 fEndetherels

pr edet er - 5m riad motilet statidrue, hi gher than a predetermned limt val ue or

bet ween two pre- det e | AT t r.oi RO | ai m
11, char act. e ?@?%ﬁeth&@?g%@%d&?}g%mﬁg@aerﬂ%fzg)%cﬁszd% g&éﬂl)&gsed on
the vari ati onVRgn g mpkile, glation ismaying Bom ke firsh cefl tarthe secopd Gedrthene bit
rate provi dedmbthodreonsprisesdheeteps of3. A nethod as clainmed in any one of
clains 1 to 12, c h q I : | : finst d the
second cel |l bel ong tgnézl’@fn@%rr‘\% b&é%ltleoma\gggggés%%/Q@gﬁég%}'%ﬁttngﬁ%%ﬂradi o]

access sylé er@nd(ar a pit sate| pipvded Enthermebile Yatiery by Hia sesepdicellagd 25 cel | s

(B [0 a8 2. matotuneble st o Shrinay e st L,

ate to the rgsend Celifhen, et el Brélutcd bR Tt 2ol s e bR BiskoByst em

i s arranged t\dedby #ie segandreelldulfilsraopnedetesminasl candition(s)t he nobil e stati on

o onagy 1o Col | A IASBL Gkl e Dt PR 280 gl

ncoor di nd B o bedrfatsmingdipogdfiof feaies thaf e it (S s BEY tarta BrRdetar o

i nf or mat i on cminedi leit value| kighér thap aopredetermined limit value or between two pre-
determined limit values.

12. A method according to claim 11, characterized in that
the limit value(s) is (are) based on the variation of the bit rate provided by the

20 first cell and/or the bit rate provided by the second cell.

13. A method as claimed in any one of claims 1 to 12, charac-
terized in that the first cell and the second cell belong to different radio
access systems or to the same radio access system.

14. A cellular communication system comprising:

25 cells (A, B, C, D) and

a mobile station (MS, MS1, MS2, MS3) having a connection to at
least a first cell providing a certain data transfer rate i.e. a bit rate to the mobile
station,characterized inthat the system is arranged to

collect bit rate information related to the mobile station and

30 use the bit rate information for deciding on mobile station handover
from the first cell to a second cell.

15. A cellular communication system according to claim 14,
characterized inthat the bit rate information comprises at least one of
the following: the bit rate provided to the mobile station (MS, MS1, MS2, MS3)

35 by the first cell, a bit rate provided to the mobile station by at least one second
cell, a bit rate requested by the mobile station.



the followng: the bit rate provided to the nobile station (M5, MsSI, M2,
M53) 35 by the first cell, a bit rate provided to the nobile station by at
| east one second cell, a bit rate requested by the nobile station. WO

02/ 096146 PYIAHINH600449 14 16. A cellul ar comuni cati on $¢TFEA0eELor di ng
toclaiml14 or 15, char acteri zedinthat the systemis further
arranged when deci ding on handover of the nobile station (M5 M1, MS2,
M53) fromthe first cell to the second cell to decide on whether handover
should be carried out. 5 17. A cellular cdfnuni cation system according to
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handover of the mobile station.
20. A cellular communication system as claimed in any one of

20 claims 14t0 19,characterized in that the system is further arranged to
utilize information about capacity provided by the system in different parts of
the system when deciding on handover of the mobile station.

21. A cellular communication system as claimed in any one of
claims 14 to 20, characterized in that the system is further arranged to

25 define sub-areas within the coverage area of the system and preferable bit |
rates for each sub-area, whereby the system is arranged to use so defined
sub-area information when deciding on handover of the mobile station.

22. A cellular communication system as claimed in any one of
claims 16to21,characterized in that the system comprises:

30 a handover profile comprising definitions of preferable cell(s) for
each bit rate whereby the system is further arranged to use the handover pro-
file when deciding on handover of the mobile station.

23. A cellular communication system according to claim 18,
characterized inthat when the mobile station (MS, MS1, MS2, MS3) is

35 moving from the first cell to a second cell the system is further arranged to

measure the bit rate provided to the mobile station by the first cell



each bit rate whereby the systemis further arranged to use the handover
pro- file when deciding on handover of the nobile station. 23. A cellular
comuni cati on systemaccording to claiml1l8, char aclt er i zedin
that when tWROHYBIPe station (M5, M51, MS2, MS3) is 35 nBYFEYXPHEIN t he
first cell to a second cell the systemis further arranged to neasure the
bit rate provided to the nobile station by the first cell WO 02/096146
PCT/ FI 02/ 00449 15 and/or a bit rate provkggd to the nobile station by the
second cell and perform handover of the ile station fromthe first cel
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first cell providing a certain data transfer rate i.e. a bit rate to the mobile sta-
20 tion,characterized inthatthe system element is arranged to
collect bit rate information related to the mobile station and
use the bit rate information for deciding on handover of the mobile
station from the first cell to a second cell.
28. A system element according to claim 27, characterlized
25 in that the bit rate information comprises at least one of the following: the bit
rate provided to the mobile station (MS, MS1, MS2, MS3) by the first cell, a bit
rate provided to the mobile station by at least one second cell, a bit rate re-
quested by the mobile station.
29. A system element according to claim 27 or 28, character-
30 ized in that the system element is further arranged when deciding on hand-
over of the mobile station (MS, MS1, MS2, MS3) from the first cell to the sec-
ond cell to decide on whether handover should be carried out.
30. A system element according to claim 27, 28 or 29, charac-
terized in that the system element is further arranged when deciding on
35 handover of the mobile station (MS, MS1, MS2, MS3) from the first cell to the
second cell to decide on to which cell (A, B, C, D) handover of the mobile sta-



guested by the nobile station. 29. A system el enent according to claim27
or 28, char acter - 30i zadin that the system el enent is further
arranged when deci ding on hand- over of the nobile station (N5, VB2,
MS3) from tW@ 06846 cell to the sec- ond cell to decide of @PW@F9handover
shoul d be carried out. 30. A systemelenent according to claim?27, 28 or
29, char ac-1tarl zedinthat the systemelenent is further
arranged when deciding on 35 handover of ,the nobile station (M5, MslI, M2,
M53) fromthe first cell to the second cel'l® to decide on to which cell (A

B, C, D handgyesnhgeid bg%am b sta WO 02/096146 PCT/ FI 02/ 00449 16 tion
should be carried out
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M51, MS2, MSgach sub-area, whereby the system element is arranged to use so defined
sub-area information when deciding on handover of the mobile station.

35. A system element as claimed in any one of claims 29 to 34,

20 characterized inthatthe system comprises:

a handover profile comprising definitions of preferable cell(s) for
each bit rate whereby the system element is further arranged to use the hand-
over profile when deciding on handover of the mobile station (MS, MS1, MS2,
MS3).

25 36. A system element according to claim 31, characterlized
in that when the mobile station (MS, MS1, MS2, MS3) is moving from the first
cell to a second cell the system element is further arranged to

measure the bit rate provided to the mobile station by the first cell
and/or a bit rate provided to the mobile station by the second cell, and

30 perform handover of the mobile station from the first cell to the sec-
ond cell when the bit rate provided by the first cell and/or the bit rate provided
by the second cell fulfils a predetermined condition(s).

37. A system element according to claim 36, characterized
in that the predetermined condition requires that the bit rate is lower than a

35 predetermined limit value, higher than a predetermined limit value or between
two predetermined limit values.



- 25 36. A systemelenment according toclaim31l, characlterl zed
in that when the nobile station (M5, MSI, MS2, MS3) is noving fromthe
first cell cond cell the systemelenent is further_arranged to
measur e thé“%ﬁ?ﬂ%ﬁﬁk provided to the nobile station by thJCFﬁWE@%¥8||

and/or a bit rate provided to the nobile station by the second cell, and 30
perform handover of the nobile station fromthe first cell to the sec- ond
cell when the bit rate provided by the fir cell and/or the bit rate
provided by the second cell fulfils a predeterm ned condition(s). 37. A
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