PCT/ FI 95/ 00526 2 in the nobile

comuni cation network for providing the m ni mum r equyj t by
sai d desi MUY of ser vi ce. 5. A ﬁ%&hﬁg _

clained in claiml or 2, 5 characteri zedinthat said
resources of the nobi | e comuni cati on network include at |east the
time- sl ot resources of the serving cell and/or the time-slot
resources of the target cell for handover. 1 6. A nethod

as claimed in ¢laim_ 5, 10 , c ‘r,_a_c r .z e din.that, call
set-up conprises Data transpulsagign rrat?ao% in®a “rhuk mobllz%éiﬂﬂwmﬁ?’t%
nobi | e station, tsystewbile services switching centre a call set-up
nmessage i ndicating said desired | evel of service for the 15

requested data service, sending fromthe serving nobile
services swi t chi nField ref tthe, Inwentienion controller of a

serving bgse station systefan;asshtiBRNrd 1S to a methHBESEBE LN
i ndi cates said desired | eve 01?' servj ce, 20 sel ect P&@t t he

base station cdarAmigsion in a R R HEIRR AulEiRle 3RFYHe

resources of a mobile Sebiindéiikateont adystemA ebaprebingnfilgar atepn dhat
neet s said desired | evel of service . sendi n&f rom
the base station TIFRFE LG OFpEOTe time-slots to a mobile station for

data transmission depending on the data transfer rate
10 required by an application using the mobile station.
Background of the Invention
In mobile telecommunication systems of the time
division multiple access (TDMA) type, communication ta-
kes place on the radio path in successive TDMA frames,
15 ' each of which consists of several time-slots. In each
time-slot, a short information packet is sent in form
of a radio frequency burst which has a finite duration
and which consists of a set of modulated bits. The time-
slots are mainly used for conveying control channels and
20 | traffic channels. On the traffic channels, speech and
data are transmitted. On the control channels, sign-
alling between a base station and mobile subscriber
stations is carried out. An example of a TDMA radio sys-
tem is the Pan-European mobile communication system GSM
25 (Global System for Mcbile Communications). .
For communication in conventional TDMA systems,
each mobile station is assigned one channel time-slot
for data or speech transmission. Thus, the GSM system,
for instance, may have up to eight parallel connections
- 30 ~ to diff_e’rent mobile stations on a same carrier frequen-
cy. The maximum data transfer rate on one traffic chan-
nel is restricted to a relatively low level depending
on the available channel bandwidth as well as the chan-
nel coding and error correction used in the transmis-
35 sion. In the GSM system, for instance, the user rate is
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switchin centre assi g acknow edgenent .
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er i z% d bycoeeeniicagesnihhe time-slot only in every second time-

7. A nethod as
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slot, i.e. at half-rate. A second mobile station
communicates in every second tiﬁe—slot of the same
frame. The capacity of the system in terms of the number
of subscribérs may thus be doubled, in other words, up
to 16 mobile stations may communicate simultaneously on
the same carrier frequency.

In the last few years, the need for high-speed
data services in mobile communication networks has
remarkablylincreased. Data transfér rates of at least
64 kbit/s would be required for wutilizing ISDN
(Integrated Services Digital Network) circuit switched
digital data.sérvices, for‘example. Data services of the
public network PSTN, such as .modems and telefax
terminals of class G3, require higher transfer rates,
such as 14.4 kbit/s. One of the growing areas of mobile

data transfer that requires higher transfer rates than

9.6 kbit/s is the mobile video service. Services of this
kind include e.g. security control by cameras, and video

databases. The minimum data transfer rate in video

transfer may be, for instance, 16 or 32 kbit/s.
The data transfer rates of the present mobile

. communication networké are not, however, adeguate to
- satisfy these new needs.

One way to solve the problem is to use. multlple

‘TDMA time-slots for communication with a mobile station.

In this way, one mobile stationfmay transmit and receive
data at higher data transfer rates_by'multiplexing the
data to multiple time-slots (traffic channels). This is
termed as multi-slot access technique.

whi ch

contains the informati on on the

base station an
sending fromthe base station
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‘base station system said desired | evel of service i ndi cated by the

mobi | e Styad b@ibzad or controlling the channel confi gp¢piieSes

.8. A nmethod as clainmed in any of the clainms 1 - 10 5o0r 7, ¢C ﬁsa rac
t eri zed i n that handover w thin a base station system
conprises the steps of: . measuring at the nobile station
downl i nk signals of adjacent cellsg sendi ng from
the nobile station to a serving 15 base station systemresults of said
measur ement, - When JdghAtTplien fimébg16€5Vi n-dasggahat i A
system the need for handover wthin_the base station system

sel ecting at t h TR With| BﬂestéPne station,prakdients Arige | east

the tinme-slot resbumcesupfiei@ft number 0of ceraffidé lbageidls ancChsswel

configuration t . efs_said desired lLevel .qf service

sending fromt hre?";saejfl\'/al&r’ljge baﬁléttﬁ}'oﬁcgk}gt &th thé caﬁt SedPdhase K%t on

a handovér commuknl, a vitandovent Hardover refere tofswitathiong dthe oldlecat ed

channel configurati 2 C [ n A atj ver to
éé\%]al@:fb Prom one channel h%ﬁ% Qnégﬁe?ﬁ ghhgm%tl 60N 10

use the annel _resources Jn accordance W ndover
command i n the t¥A%RRtced]l|or an adjacent cellgduxims: agd angaing mealln any

of the claims 1x problem &#rDied .if the mokile lstatidn 4 & Sherdtiddalt

handover 30 bet ween base statjion systens conprises the_steps of:
nmeasuring at thét nﬁb&ﬁe étifo‘??'%ﬂfﬁﬂiﬁ te, an i SFlidjca@ernoféells,

sendi ng10r om t heprwhide aftadr hd handeser agdata tranbfée paéi A9 Kiygh em
re_ﬂsul ts of said dE N EE e he previous cell. One solution would be to
interrupt the connection if the quality i.e. the data
transfer rate of the data transfer service is not
adequaﬁe in the call set-up or handover, or after the
15 handover. However, this solution is not acceptable.
Summary of the Invention
An object of the present invention is to
relieve the problems caused by capacity restrictions in
a mobile communication network which employs the multi-
20 slot access technique in data transmission.
This is achieved with the method for data
transmission in a time division multiple access (TDMA)
- mobile communication system, comprising the step of
assigning one or more time-slots to a mobile station for
25 .data transmission depending on the data transfer rate
required by an application using the mobile station. The
method is characterized in that the mobile station
indicates to the mobile communication network the
minimum and maximum requirements for the user data
30 . transfer rate, and that the mobile communication network
assigns the mobile station for a data call a channel
configuration consisting of one or more time-slots in
connection with call set-up or handover. Said channel
configuration depends on the network resources currently
35 available in the mobile communication network and
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determining at the serving base station system t he nee or .
handover to a new base station system sending fromthe
serving base station system to the serving nobile services
swtching centre a b handover requgst, which indicates said desired
| evel of servi ce, , . sending fromthe serving nobile
Servi ces enabLés i RY LR Gﬁahﬁeﬁhgpé‘ffbﬁ@é’f‘cétﬂ{ﬂcqp 6’.§yﬁ6€ M Swer
handover request, which_indicates said desired |level of 1 Servi ce,

sel ecting at thEPARWPRALMIRIING reguispnent and nefepaighey thamisaidst the .

time-slot resounagimoh fequirementdr Udle GRI¥MviIMY MBI edommurt\CEVEdn
configuration wthin 111 inddits of said deiared | evel of seryice, 15
sendi ng from t REERERFH R L A TF RS B AAE CAdl Set-UP QK 3 hAPIRYRT o
servi ces sw t chatigewpnt of aa dateoveall if thedgebdide nesmmge cadiomh

contains the i fOrPBIK OO0 A6 gufficient network resources for
providing the minimum requirement of the mobile station
for the uéér_data transfer rate. Said resources of the
mobile_commuﬁication.network, depending of which the
10 channel configuration determining the user data transfer
rate is assigned to a data call, include at least the '
time-slot resources of the serving cell and the time-
slot resources of the target cell for handover.
- In the invention, the data transfer rate of a
15 . data call is reduced in a mobile communication system
employing a so-called multi-slot acceéss technique when
a cbannei configuration that ~meets the maximum
requirements for the user data transfer rate is not
available;_This may take place during call set-up or
20 handover. The,mdbile station;may'start a high-speed data:
connection . by transmitting the serving mobile
communication network the minimum and the maximum
requirements for the user data transfer rate, in
addition to the presently specified parameters used for
25 _ establishing a data call. These requirements may include
| the folldwing.parameters: the regquired level of service
(data transfer rate) and the desired level of service
(data transfer rate). The desired level of service
determines the data transfer rate the mobile station
30 wishes to be ablé to use. Simultaneously, the desired
data transfer rate is the maximum data transfer rate to
be allowed for the mobile station. With this parameter,
the user of the mobile station may, e.g. call-
_ specifically, in each case choose the most appropriate:
35 data transfer service in terms of speed and costs. The
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mobil e s ' switching centre to the servin b system
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conmand, which contai ns t he |nfornat|on

al | ocat ed channel conflguratlon ..sending fromthe serving
base station system " “to the nobile statlon a handover command, which
contains 25 the information on the al Located channel configuration
changi ng the nobile statlon over to use th _ channel resources in

accordance with ] e
10. A nmethod as RIS n ny d? ?ﬁr&%ggaﬁgtégm&ngs %Eg b.%imym dﬂ?
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centers conpri segpHdi®yity of SA&PR fer., If th é@i‘ﬂ%dn% the
nmobi | e station downlink Y 9 ng{l:sa%ﬁ‘ earoIJ acent cgl l's #a

AVENDED SHEET ‘transfer rate cannot be provided, the cail set-up is
PCT/ FI 95600526 jinterrupted or the data call is interrpted. With this
parameter, the user of the mobile station may, e.g.
call-specifically, choose the lowest data transfer rate
that in each case is sufficient for data transfer
purposes. The parameters of the invention thus provide
10 flexibility to the subscriber of the mobile station in
the selection of the data transfer service.
Alternatively, the perameters may be permanently set at
the mobile station, or the mobile station may select the
appropriate parameters. -These parameters, i.e. the
15 required and the desired level of service, allow the
mobile communication network to vary the data transfer
rates of individual mobile stations in accordance with
the neéds and the traffic load of the network, within
_ the limits set by the parameters, without causing any
20 disturbance to the wusers. 1In particular, these
parameters allow the mobile communication network to
reduce the data transfer'rate if the new cell is not
capable of providing the desired data transfer rate in
connection with call set-up or handover. Thus, the
25 number of calls interrupted or'prevented due to the lack
‘of resources decreases.

Instead of transferring the parameters, the
mobile station may indicate said minimum and maximum
requirements to the mobile communication network in a

30 number of alternative ways, such as indicating the level
of service. The minimum and the maximum requirements
used are then selected in accordance with the indicated
level of service in the mobile communication network.

It is also p0381b1e that the mobile station

35 does not set any requirements for the minimum data



sending fromthe nobile station to a serving base station system

resul ts gfos@igdagreasur enent, det er m ni ng WErFSoossy Vi Ng
base station system determ ning the need for handover to a new base

station 5 system | ocated within the area of a new nobile services
switching centre, sending froma serving base station
systemto t he serving nobile serviges switching centre a handover
request indicating said desired | evel of service, 10 sendi ng

from the serviogansbbi| eat&fryrces leaves theV dimimgm qsdfSrhdnddecsdew
nobi | e services over reguest indicating said

W tchi centre a.hand
desired | evel Be %reg?%sgpyfgg,b_'ghe moblle communiiakdan i TR Hew
nmobi | e servi ces Bsi tchregulb, the cservdceo ofie they Base taltl omayysbhem a

handover request ; i ngi i g j.d desd v Vi
sel ecting at theccr)\%w%%gg gﬁa?’ ?%n%%ﬁ? ee'gr']l-easftre%d é}%eg{eaf’lrgé%‘ﬁ'n %%?Jé%t t he
ti me-sl otS resourtegasdless of howsthe darg feallhaWasyaereedhinnethe

configuration 20previowb! &1 | idh tinddperdichtdss bEednkeyelvote SOF N fded
sendi ng fromthe new base stafjon systemto the - : new nobi |l e services
swi t chi ng centreantBEkHSVLﬁﬂgénent_ message, whi ch contains the

infgrnat}on-onhthe allogatwﬁe inventthﬁnnﬁis@onfégmmaéiOm: 2» mobile
sending fromthe_new nobi]le servigces switchi .. ' t he
serving mobi | ¢ SEPURRRLORbEoR PYRESE FrE b Shenting AE WAL, 1% i ch
cont ai nsL@ he i nfornmati on Bunief Descriptiam| of atkel Rhawirds confi gurati on,
sending fromthe serving gpbi tfie SCEYL £6WinY, the SWARHEbEEN{EL t God he

serving base station systema _ - :
: descri%ed in closer detail by way of example with the

aid_of the.preférred embodiments of the invention and
with reference to the at;ached drawings, in which
15 . _ .Eigure 1 illustrates a part of the mobile
R commuﬁication. sys;em' in which ,the method of the
.inventioﬁ ﬁay be applied, and _ _
| 1Figures 2, 3, 4 and 5 illustrate the TDMA frame
structure, _ o _ y
20 | Figures 6, 7, 8 and 9 are signalling diagrams,
| rélating ﬁc call set-up, handover within one base
station systeﬁ BSS, _handover between base station
‘systems BSS{ .and,'handovef between mobile services
éwitching ~centres respectively, ‘according to the
25 invention. . _ : :'
o The Preferred Embodiments of the Invention
The present invention may be applied to high-
speed data ;rahsfer in most'digital TDMA based mobile
- communication systems, such as the Pan-European digital
30 _ mobilé communication system GSM, DCS1800 (Digital Com-
Imunication System); UMTS (Universal Mobile Telecommuni-
cation System), FPLMTS (Future Public Land Mobile
Teiecommunication System), etc. .
| :Figure' 1 describes a mobile communication
35 system of the same type as GSM by way of example. GsM



“handover conmand, which contains the information on the al | ocat ed

channel confi guration, sendi ng fromthe _serving base
.Sstation éﬁh”' ' to the nobile station a handover Gﬂﬂaﬂwﬁ ssage,
whi ch o AVENDED SHEET
PCT/ FI 95/ 00526 o . 6 cont ai ns
the information on the allocated channel configuration,
changi ng the nobile station over to use t e .-.. channel resources in
accordance wth ge handgver 5 nd.in the target, cell
11. A nethod (é °b§iai en nf°EIg{%%TI%, Communicalt } isca Bep-i ;e
d in that European molille nedmienidaticm dgesemot Fieturanyl sgphowsi C
standards for t ] S rOBNC at g ! er te, or
it |leaves the n§§¥ﬂhﬁ*g§?}grﬁ%%é%g%¥§1§£?¢{§§§%,é% g%e GSM E&@Qﬁ&l nb€
- paying closer attention to its characteristics or other
5 - aspects of the system. The GSM system is described in
greater detail in GSM recommendations and in "The GSM
‘System for Mobile Communications", M. Mouly & M. Pautet,
Palaiseau, France, 1992, ISBN:2-9507190-0-7, which are
incorporated herein by reference. '
10 : A mobile services switching centre (MSC) is in

charge of switching incoming and outgoing calls. It
pexrforms similar operations as the exchange of a public
switched telephone network (PSTN). In addition, it also
performs operations typical of mobile telecommunication

15 : only, such as subscriber location management, jointly
with the subscriber registers of the network. The GSM

' system contains at least'such subscriber registers as

home 1location register (HLR) and wvisitor location
register (VLR), which are not shown in Figure 1.

20 Specific information on the location of the subscriber,
such as the location area, are stored in a visitor
location register VLR, the number of which is typically

one per each mobile services switching centre (MSC). The
location data in the HLR, in turn, indicates the VLR

25 within the area of which a mobile station MS is located.
Mobile stations MS are switched to the MSC by wmeans of

'base station systems. A base station system BSS
comprises a base station controller BSC and base
stations BTS. One BSC is used for controlling several
30 BTSs. The tasks of the BSC include e.g. handovers in
such cases in which handover is performed within a base

station or between two base stations both controlled by

the same BSC. Figure 1 shows for clarity one base

station system only, in which a base station controller

35 BSC is connected with nine base stations BTS1-BTS9,



choseln by the nobil e communication network. 12. A nmethod
as clai ' claim 1, characteriz

i ndi _cati‘ﬁ‘éggnwg% mum desired | evel of service by fﬁgﬁr%o [ eID ° 1.5
stati on, selecting a mnimun | evel of service by the |
nmobi | e communi cati ons net wor k. 13. Atime division

mul tiple access (TDVA) 20 nobi | e comguni cation system in which one or
nore tinme- slots may be allocated to a nobile station for data

transm ssion, c o d:.in t : nobi | e
station is arr a%g‘é%“{ﬁog?ﬁﬁ%%g? é,%hfcﬁ, 1hu%%%ﬁ’se?f?‘r’ilgd%pc%rﬁea?%o%% g to
t he nobi | e commuaditat tehlesCl-C9.network a desired | evel of service for the

e tork Is arranged | he GSM system is a'BEmEDaldsienutelyed
: . |l e  statj.on 1.or a a ,ca a
channel 26RPE oI TR BEREPa! 4y BRLEhe Lmergi Laidn SFEREELR 30

gonneg; iHn wit Etﬁﬂéls BEhcePoRrtientdalis patdi dncbasneksive TDMACSNAmgsr ati on

conmuni cat i on nERGDr RiatRich conbigte ot pevebdl EE bl R ket | o)

is within the time-slbtpi tisshbrsaiithfdewiation @asikedf ispragnte. in form

PCT/ FI 95/ 00526 of a radio frequency RF burst. which has a finite
duration ahd which consists of a set of modulated bits.

10 The time-slots are mainly used for conveying control
channels arild'traffi_g:: channels. On the traffic channels, ‘
speech and data are transmitted. On the control
channels, signalling between a base station and mobile
sﬁbscriber stations is carried out.

15 S Chénne__l structures used in the radio interface

of the GSM system are defined in closer detail in the
'ETSI/GSM :ecémmendat_ioh 05.02. The TDMA frame structure
of the GSM system is illustrated by way of example in
Figures 2-5. -'F'igjure 5 shows one TDMA basic frame which
20 includes eight time-slots 0-7 used as traffic channels
_ or control channels. Only one RF bﬁrst_ shorter than the
duration of the time-slot is thus transmitted in each
time-slot. Once one TDMA basic frame ends in time-slot
'7, the time-slot 0 of the following basic frame
25 immediately begins. Thus, 26 or 51 .succes'sive TDMA
. frames form one multiframe depending on whether a
traffic chan:;él or a control channel structure is in
question, as illustrated in Figure 4. A superframe, in
turn, consists ofl' 51 or 26 successive multiframes
30 - 'dependihg on whether the multiframes. have 26 or 51
_ frame.s, as illus.trated in PFigure 3. A hyperframe
. consists of 2048 superframes, as illustrated in Figure
- 2. .
in normal operation, a mobile station MS is
35 assigned at the beginning of a call one time-slot as a



7 14. A systemas clained in claim13, ¢ h ar- a

cteri_zed inthat said indication of. said desired | evel of
.service 014320 s of a nmaxi num requi renent for af >

transfer rate or a tinme slot 5 configuration of the data call.

15. A systemas clainmed irnclaim13, ¢ h a r- " acterizedin
that said desired | evel of service Is presented in terns of a

maxi mum r equi renent and a m ni num |9equi rement for a user data

transfer rate or_a 40,  ¥ti sl.ot confi ti'on of the data call,

16. A system as tczl'aaﬁ:l%e% Fﬂagflgﬁm%im c®Rea | %he carrier (LrPqUENGLeS 4 jn
that a m ni num | e3deigls - shotviaoeess) . Theimohiite kitatd onyis eyrmathtdrel zddt i on.
17. A system as. 'ms'tﬂ:'n ' oI o = T g | e g iz e.d o in
t hat v?iﬁ;\'} a e é;é@ieﬁﬁé& t?ll& G oL etlgayr%nﬁ]letetﬁbrfﬁ | eand

a mnimum l'evel of servicC s Sel ec
communi cati ons rkeG&®¥wing RF bursts. . 18. A systemas clainmed in claim

15 or 17g _ C harg @def 'tradsfed 1ih!dcordance with t[hé he
nobi | e communi cation network 1s arranged 20 to interrupt a call set-up

or a handover atiEfgRtiAn, when a mabilepratiop, M BeFULERS sa@f fdatant
resour ces travefenVatd highernbhahecanba proatided Betoms kfDffic

proVIding the M QLR ST oTBChaRS oL Ugn Sk TUBLCTAAEE, epsa B 1SVS! -
18, c¢c h ar a @assiyned a ehdnneli ror tdatimeasdot configuraduiocresthdt t he
fgggtfcggnmm't ﬁg&&srgé‘z\-/:lf‘sﬁégg‘g%% e e time-slq@s £e8R! ch%t  MES | Phme-

: slots in one or several frames by means of a so-called
multi-slot access technique. It is not essential to the
present invention whicn multi-slot. access technique is
used. An example of a multi-slot access technique for

15 ~ which the present invention is well suited is disclosed
in PCT/FI95/00248 and PCT/FI95/00249. In these
applications, a high-speed signal is multiplexed to
several low-speed channels (time-slots) transferxed over
the radio path and demultiplexed in a receiver back to

20 one signal. These documents are incorporated herein by
reference. |

As it has been stated previously, however,

- problems arise in connection with the multi-slot access

technique if there is not a sufficient number of

25 channels available. This may occur in the call set-up
phase and also in connection with handover.

In accordance with the present invention, the
minimur’il, and the maximum requirements for the data
transfer rate of user data are indicated by the mobile

30 station to the serving mobile communication network at
the beginning of call set-up. Said requirements are two
new parameters, in addition to the presently specified
parameters used for establishing a data call. Indicating
the réquirements to the mobile communication network

35 refers lierein to all the manners in which the mobile



and/or the tine-slot resources of the target cell for 30 handover .
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coverages which, in turn, provide correspondi ng radio cells Cl-C9.
The GSM systemis a tine division nultiple access (TDMA) nethod in
which tinme-division traffic 5 t akes bace on the radio path in
successi ve TDVA franes each of vvhR h consists of several

time-sl ot > 'N E85Pion can 'IHEISLEL: EhSNHitninRlP" TBY ORRBACKEK hiimSEN!

in form
requirements, . without limiting .. e.g. to direct

tz_‘ansm:_i.s_sion of the requirements as such. For example,
the mobile station may indicate a desired level of
5 ‘service, in which case the MS is provided at least the
performance of the data channel defined by the minimum
requirement for this level of service, but not more than
the perfo:manée of the data channel defined by the
maximum requirement for this level of service.
10 - . In the following examples, these minimum and
- maximum requirements are defined with  parameters '
"required level of service" and "desired level of
service", but the requirements may be defined in other
ways, as well. The desired level of service determines
15 " the data tré.nsfer_ rate, i.e. the channel configuration
'provide,d by one or more traffic channels or time-slots
that the.mobile station wishes to be able to use.
Simultaneously, this desired data transfer rate is also
~ the maximum data transfer rate to be allowed to the
20 " mobile sta_tion. The required level of service determines -
the mininium'da'ta transfer rate that mus_t ‘be provided for
ensuring the continuity of data transfer. With the aid
of these parameters, the mobile communication network
may, depending on the resources of the network, assign
25 a data call a data transfer rate which is within the-
limits of the desired data transfer rate and the
required data transfer rate. Provided that not even the
minimum da_t;é transfer rate can be provided, the data
call or- the call set-up is. interrupted. It is also
30 possible in _some situations that the = specific
requirements set by the mbbile stat;ion; for the minimum
level of service and the minimum data transfer rate are.
optional, i.e. the MS does not give any specific rate,
but leaves the minimum performance to be freely chosen
35 by the mobile communication network.



"of a radio frequency RF burst which has a finite duration and which
consi sts t of nodul ated bits. 10 The tinme-slo nly used
for convg§9ﬁ§°fz nt r ol channel s and traffic channe?@ﬁiﬁ'@% traffic

channel s, speech .and data are transmited. the control
channels, signalling between a base station and nobile subscri ber
stations is carried out. 15 Channel structures used in the
radio interface of the GSM systen}]are defined in closer detail in
t he ETSI/ GSM r ec ti Th tr

of the GSM systemis ill Slg]tnrsgﬂg gglgéw:%%? exgrﬁ%Pg/f\?Vég@OS H#gurelég 2-5.

Figure 5 shows @escTibhedbain c Q‘thﬁﬁer V\,ﬁe@:hllo by wawnclofdeexainghe,tiime-slots

0-7 used as traé&hﬁeé@%ﬂ%&h call s %]\ﬁ:c%h@'i'neh nd&hk¥ G RE burst
shorter thanthe duration i us transmtted in
each t i e page sc&ﬁelqshéwem %ﬁ%. (:FJFQ% Tendbapdovexebatrween

7, thestime-sphase Chr;&tlé:he syfstdén@/m Bssba(srfgufé angp 25and hanasdeat el y
begi ns. Thus, 26 _or one é i frame

Gesendi ng on’ wibehEred ROBLEE sEFoRE avineningr SEREEHE, FEdhehngl
structure is in Rigatreos showsd,| instomtect ion Wigllr eadl gesupp; f r ane,

i | Lif
ending oh WeEEIEhS Sidla Pl AU saabe U Ul astETolag cng
illustrated i n Fhyentios. In mugpebermmped, howevesnstbat bn addgtlon

super f riggres,  asg bl s ide84 Hed Eh.gﬂéﬂllng messZges, other messages aPenor mal
operation, a nobjle station M is 35 a53|gned at the begi nni.ng of a
call one time-sPdFOasransmitted in connection with the call set-up,

which are not shown herein for clarity, however. As to

the GSM system, for instance, this signalling is

precisely defined in the GSM specifications concerning
15 call set-up. _

In Figure 6, normal call set-up signalling
takes place first, whereafter the MS sends a call set-up
message SETUP, which is forwarded to the MSC. 1In
accordance with the invention, the SETUP message

20 contains, in addition to the parameters normally
required for setting up a data connection, two new
parameters, the maximum desired data transfer rate DRMAX
and the minimum required data transfer rate DRMIN. In
the SETUP message of the GSM system, these parameters

25 may be included in a Bearer Capability Information
Element BCIE. The BCIE is disclosed in the GSM
recommendation 04.08, version 4.7.0, pages 435-443. The
MSC sends a serving BSC an assignment request message

: (Assignment REQ), which is modified to contain

30 parameters DRMAX and DRMIN. The BSC checks whether it
has a sufficient capacity for serving the data call, and
assigns the data call, depending on the current
capacity, some time-slot configuration corresponding to
the data transfer rate, which is within the limits of

35 parameters DRMAX and DRMIN. Thereafter, the BSC sends
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dC C annel fromone of the carrier frequengdGse
(SI ngl e- ¥ ?)%’g'tc’% S/00328

ess). The nobile station is synchronized wth the
assigned time-slot for transmtting and receiving RF bursts. 5
In data transfer in accordance. wth the I nvention, when a
mobil e station M5 requires a data %ransfer rate hi gher than can be
provi ded by one traffic channel f&Ff transmission of user dat a, said

M5 is agfko I tige-slol ' |
conprises two o?‘ remr%g%t fbrr&eﬂg]% t#}%oﬁsolr?g?oéréwﬂ %&LAR@ {,,QQ% %Q
one or several flAssdégnpenteGapmandd, sehich|eentains thermntfprgatﬂ-oaceass

techni que. It 'EhQOttJﬁ%s-‘asrltdtaA aQs.{é‘ﬁed £o theord‘él%‘tcaﬂie'atrﬂdorbr\{mtﬁé

mul ti-slot access te ue 1s ed. An exanp a nmulti-slot .
access techni quespagneg data Wiranster ﬁ'é%en?h?nﬁgﬁt |56ﬁ‘diss &he IMSUPRed i s
di scl osesl assh?nm@ﬁf/ EbAmafa2 e ssand  (RE5LEGhAEHE024AmMand) n whileRe

appl t hi |
| ow !sggeldogﬁanﬁSPIQ %e%glfiof‘g?omgﬁﬁn’lér %’Iggkgﬁeglﬁlg'smtst ﬁggiégégl pat h and
demul ti pl exed i bhe ldad:aJ wallbasid tan 2Athe assigredidata . tTamsfedorahents are

| ncor por at ed hefl‘y nl\rl)é' starts t&f %rr‘ae{fa%ble for data transfé® Iin NgRebeeEn

stated previous ens arise | n connection w tﬁ t he
mul ti-sl ot acceggs:Lgned t:Lme slots a the assigned data transfer rate,

10 and = sends _the, BTS an assignment acknowledgement
(Assignment Complete). The BTS sends the BSC an '
acknowledgement (Assignment Complete). The BSC, in turn,
sends the_MSC an assignment acknowledgement (Assignment

~ Complete), which contains. the information on the data

15 transfer rate assigned to the data call by the BSC.
After this, normal call set-up signalling takes place
for starting the transfer.
| If the BSC is not capable of assigning the data
call the time-slot configuration- correspondlng to the

20 minimum required data transfer rate DRMIN due to lack
of network resources, it will send a report to the MSC,

- in form of an Assignment Failure message. Then the MSC
interrupts the_call-eet—up;.The network resources that
_ determine the data transfer rate to be assigned to the

25 data call inelude at least the traffic channels, i.e.
the time-slots that are available at the BTS serving the
MS at that partlcular moment . |

Flgures 7-9 show only the signalling that is
essential to disclosing the 1nvent10n ‘However, it must

30 'be noticed that ln addltlon to the signalling messages
described above, other messages are also sent in a
handover situat;on, although these messages are not
described hetein for clarity. As to the GSM system, for
instance,_this'signalling is precisely defined in the

35 GSM specifications concerning call set-up..



“technique if there is not ‘a suff|C|ent nunber of 25 channel s
avai l able. This may occur in the call sé&t-up phase and also in
_connect i YP W handover . I n accordance WYVFRNMOSE esent
“invention, the - mninmum and the nmaxi mum requirenments for the data
transfer rate of user data-:are indicated by the gobile 30 station to
t he serving nobile comunicati on network at ' t he begi nni ng of cal
set-up. Said requirenents are two tdw paranmeters, in addition to

the presently specified * used .f.or estab]i,shing a data
call: Indicating SRR SRRk SRR e N
network 35 = théeMS iTemgelarly wporte theneasuremsntc reshd teobEl €he
WO 96/ 10320, : 1,.95/.Q05

10 st ar SSYRLERK 2199818 95,508 ATHAGeRRCERLE E il EsC of the
requirements, weeRBing BSSnﬂMﬁ#@ Repprt) .t FheliBetmakes thethandairesi on

of the regui remeagé §§oﬁH !g”'n fHY YRAPbE the crlteflﬁf dPl%'Heerih%' gﬁtﬂay

i ndi cate a desired eve servi ce, case
provided at |easPYtHgilizing tbé??omﬁﬁﬁ’éﬁeﬁﬁnﬁe @&t 5°€haﬁher ZeRpRes. ' by

the m ni mum suchl 84Uf6£ BBt Fibut ing dHRY apafci s:feyrvmreerbmhkmﬁg gRee
than the, RRELOLIPNEE P14 ol BBRN NSl H8HL "SheY 1S caln,
depending on at least the time-slot resources of the
10 target cell of the handover, a channel configuration
that provides a data transfer rate which is at least the
minimum required data transfer rate DRMIN and not higher
than the maximum desired data transfer rate DRMAX. The
data transfer rate (time-slot configuration) provided
15 by the new cell is not necessarily the same as that
provided by the previous cell. In other words,'the data
transfer rate may increase or reduce in the new cell in
accordance with the available resources and within the
limits of parameters DRMAX and DRMIN. The BSC or the BTS
20 store parameters DRMAX and DRMIN for every MS that is
- located within their area and has an ongoing high-speed
data call. Provided that the minimum required data
transfer rate cannot be provided, the handover attempt
will be interrupted, and an adjacent cell, second best
25 in terms of other criteria and able to provide an
adequate data transfer rate, will be selected as the new
target cell for handover. The BSC sends the MS a
-handover command message (Handover Command), which
contains the information on the assigned data transfer
30 . rate, and the description of the assigned time-slots.
Now the MS is ablée to start communication with the
channel configuration assigned in the new cell, and it
sends an acknowledgement (Handover Completed) to the
BSS. The BSS, in turn, sends the message Handover
35 Performed to the MSC.



maxi mum requi renment for this |level of service. 10 In the

fol | ow ngwpimnpl es, these m ni num and maxi mum requirenents are
defi ned $8r anet er s "required | evel of servi EeFFIO§AQH26
"desired | evel of service", but the requirenents nmay be defined in
ot her ways, as well. The desired | evel of service determ nes 15
the data transfer rate, i.e. the channel ](_)nf I guration provi ded by

one or nore traffic channels or tine- sl ot s14
wi shes to be able to use. neou desiyed dag
transfer rate is al so 1f thFhé’“?E)?l h%% mc&eé‘n&%ﬁﬁsr Riaqs, tal%?r‘i‘owed
to the 20 noé | @2kl atiithoutThechengerefl they dataf transfer rate) nthes

the m ni num dat dpseapslelsdi® Thd'Ghs MEhabEa8" 8Y U8 Hlingaver corfifiilli’ MY

the continuity ese paraneters,

that the nobile station

t he nobil e conmimeeaagen @n wisgignment Genmardpewhicd ogontainesdhees of

t_he net way K, assiﬂﬁo@éat:.on énlgha &ééigﬁedad&té r@i"@ﬁ@fef b A tive
within the esired atatr nsfer_rate_and_t

t he
required data t r%ﬁ%‘FE?‘Pﬂa‘P’é ‘%DFgﬁ Frergnet time §-pccordingly; rFrl?ﬁJm
data transfer ra&ekﬁamé@gementdoﬁ théeMglai @ Assignmental Compléte. cal |

that the SLZH?PEG" Pibied £ Aineras st BgblkEen, BerB008 o0 B9 O
mnimum = = seaeionf syatemee andMSheendsi e cenyinogBSSioldit che e
?Et ionalyg 1. €. thes My dogs tgl%t ?Egé{ﬁeﬁeycéﬂﬁeﬂgésﬁrﬁaﬁ\tegxts (Meas R%;grlj_)eaves
e n1n|nun1perfornance to )y chosen
communi cati on newhibek is the case in normal GSM s1gna111ng BSS(old),
or particularly ;ts BSC, detects the need for handover
to a cell of a new BSS(new), e.g. on the basis of the
- criteria of the radio.path. BSS(old) sends the serving
15 l MSC a handover request Handover Required. This message
| contains,;in addition to the standard GSM message, the
maximum desired data transfer rate DRMAX and the minimum
required data transfer rate DRMIN, given by the MS at
the beginning of the data call. Either the BSC or the
20 BTS stores parameters DRMIN and DRMAX for every MS that
is located within their area and has an ongoing high-
speed data call. The MSC sends the new BSS(new), or in

. particular its BSC, a Handover Request, in which the
BSS (new) is requested to provide the requested service.

25 This message alsc contains, in addition to the standard
GSM message, parameters DRMAX and DRMIN. BSS(new)

. selects, depending on at least the time-slot resources
of the handover target cell, a time-slot configuration
that provides a data transﬁer rate which is not lower

30 than the minimum required data transfer rate DRMIN and
not higher than the maximum desired data transfer rate
DRMAX. The data transfer rate (time-slot configuration)
provided by the new cell is not necessérily the same as
that - in the previous cell. In other words, the data
35 transfer rate may increase or reduce in the new cell in
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11 In the follow ng, the invention will be
;descrlbedNQQNUBQSer detail by way of exanple, in CPEFEWSINAS36 vi t h
call set-up (Figure 6), handover wthin " one base station system BSS
(Figure 7), handover between 5 base station systens BSS (Figure 8),
and handover bet ween nobil e services switching centres (Figure 9).
Figure 6 shows, in connection with call setSup, *. s only the signalling
that is essentlal to di sclosing the i nvention.. It nust be noted,

however, that infgeerdapreiwith the @Evaidedds peetyerkaesaynaessaged,

ot her nmessages a&ﬁthm thea|Pﬂniﬁ§n$5EtFp%Qah{ét‘é&‘§1?®km Wahh tbmmll
set - up, ¥h are E@ .herein for zglég, howeveé

the GSM system B?V?ﬂg?aﬁ ét t s“?ﬂ@ﬂﬁmlqﬁﬁq%Fe ita trans %xyrGE?lned
in the GSM.speci bRMaN| cdrs mondss prayilded, thethlanhdoferupttempt w:.ll be

In Figure 6, ”O%H{e?%ptécal IR Eip&@%’ Li@gnetw%k ré%%ass HiBle,

whereafter the sends
forwarded to t heB8S{newh sends theoM8thcanwi ahknhvledgemencn meaeasETUP

nmessage 20 RE ééESAcﬁhawlégﬁét'QﬂlcﬁocoﬁéﬁlnﬂaﬁﬂgeiﬁférmgeigﬁlEM

required for sett)ng ata connécti on neters, the
nmaxi num desi r ed HBPa???bﬂ%?érdﬁ%ﬂeﬁ#ﬁ@#@@r rate, a&ﬁhtpﬁedﬁPﬁFHBﬁFPqufred

data transfer ratReDRMMNighéd time- sw@s SEBES @pagecdidd heneSMsysaem
- these palroa et er SHandover Command message, which contains the information
on the assigned data transfer rate, and the description
of the assigned time-slots. Now the MS is able to start
communication in a new cell in base station system
BSS (new) by using the assigned data transfer rate and
15 the assigned time-slots. The MS sends BSS(new) an
acknowledgement Handover Completed, and BSS(new) sends
a similar acknowledgement Handover Completed to the MSC.
Thereafter, the MSC releases the'resourceS'assigned for
the data call in the old base station sYetem BSS (old).
20 - Figure 9 shows a handover between two MSCs. An
MS sends the éérving BSS{old) the results of the
adjacent cell measurements (Meas Report), as in normal
GSM signalling. BSS(old), or in particular its BSC,
detects the need for handover to a cell of a new
25 BSS(new) e.g. on the basis of the criteria of the radio
path. BSS(old) sends the serving MSC-A a handover
request Handover Required. This message contains, in
addition to the standard GSM message, the maximum
desired data transfer rate DRMAX and the minimum
30 required data transfer rate DRMIN, given by the MS at
the beginning of thé data call. Either the BSC or the
BTS stores parameters DRMAX and DRMIN for every MS that
is located in their area and has an ongoing high-speed
data call. MSC-A sends the new MSC-B a handover request
35 Prep Handover Req, which contains, in addition to the



25 may be included in a Bearer Capability Information El enment

versi on WP WO 135 0hs Tthe | MEC sends & ServRgTRSROAHs

assi gnment request nessage (Assignment REQ, which is nodified to '
contain 30 paranmeters DRVAX and DRM N. The BSC checks whether it

has a sufficient capacity for serving the dféa call, and assi gns -
the data call, depending on the current capacity, sone tine-slot
configuration cor | h i
wWithin the lim tséig%ﬁ@%gan@S&qg?%snae ee'rs lﬁl\ﬁ% da%ﬁegl%terea ‘%e
BSC sends WPRMIN 0 348C-B sends BSS(new), or in particular its BSC
PCT/ F1 95/ 00526 5 Handover, Re est, in which the BS§- ew ELLES
serving the M5 an assi gnnent c%ummnd nmessage’ - Ass ) g:"nsms}';let<i Oomt%and)

whi ch contai ns t WP i RFBVARE:. d.'rhe)nrequestedt i‘F@r"lﬁ@ sl %sag‘ﬁsﬁﬁéﬁ B ghe
data cal | sand on ¢dgtains, imsadgieionatd t thes fetaridia Gbm Br?'e%sfaejéis t he

MS 5 t t, Col d h
ontmins the | o OVRERRasSER TR BREF BRYIA" SRR TRRY (RETEN, Ay
call and on the assi ghedekfta thensfime-sdbe. resourcesrhet VBhet a'ramidxcer
prepare for data Eéf%éé e&eiﬂ tB€ channel é‘éﬁfﬂé’@:ﬁaéi&? éhQESp%vEﬁ%s a

assi gned data trans
data transfer rate whlch is not lower the minimum

10 required data transfer rate DRMIN and not hJ.gher than
the max:Lmum des:.red data transfer rate DRMAX. The data ‘
transfer rate (tlme slot conf:.gurat:.on) provided by the ‘
new cell :LS not necessarlly the same as that in the

_ prevn.ous cell In other. words, the data transfer rate

15 may 1ncrease or reduce in the new cell in accordance
with the avallable resources and w1th1n the limits of
_parameters DRMAX and DRMIN If the minimum required data
transfer rate DRMIN can not be provz.ded ‘the handover
.attempt w:.ll be J.nterrupted If there are resources

© 20 available, BSS (new) sends MSC-B an acknowledgement

| message Handover Request Acknowledge which contains the
'1nformat:l.on on the. ass:Lgned data transfer rate, and the
d_escr:.pt:.on of the allocated t_lme -slots. Thereafter,
MSC-B sends the serving MSC-A an 'ack'nowledgetr't'ent message

25 Prep Handover Resp, wh:Lch contalns the information on
the assz.gned data transfer rate, and the description of
the ass:.gned time- slots, in addition to the normal
content spec:.f:.ed in accordance w:Lth GSM. MSC-A sends

o the serv:.ng BSS (old) a handover command message Handover

30 . Command, wh:.ch contains the 1nformat:|.on on the assigned
data transfer rate, and the descr:.pt:.on of the assigned
time- slots BSS(old) sends the MS a handover command
message Handover Command which conta:l.ns the information

_ on the ass:.gned data transfer rate, and the description

35 of the a351gned t:l.me slots Now the MS is able to start



‘10 and sends the BTS an assi gnnent acknow edgenent

(Assi gnnent lete). The BTS sends: the BSC an :
acknow eoﬂ@ﬁé’ﬂ?” Assi gnnent Conplete). The BSC, in turn, PCTFOS®KGs he
MSC an assi gnnent acknow edgenent (Assi gnnment . Corrpl ete), which
contains the information oh*the data 15 trarisfer rate assi gned to the
data call by the BSC. After this, normal cal | set-up signalling

t akes pl ace for startl ng the tr andfler . I f the BSC

is not capable of assi t he dat e tine-slot
configuration c&%‘ﬁ’d‘%& % 1 h% ?Sw cellm’ﬁ} WP% Y H&t‘&gtrt&?sfer
rate DRM N due tmdigmed channebfcmfilgn:katm@uriaﬂd the weklighedad aadaeport
to the MSC, nt .Failur nessage. en _the MSC
interrupts the calqnéfét-%%@&rﬁg Eﬁ%&%sﬁ%‘a %Jerget >he J%&eé’r‘fﬁ

the data transf &SS@ewht oape acknowkeigemene Hﬁndoverdaﬁqnphétednclamﬂe at

| east thsg. trafflgc‘smnel Serdds: a 51 11£1he e%r?%nﬁe!i‘ﬂ:t Y5 abl e

at the BTS serving th M5 a artlcu ar
Figures 7-9 sho ]'Ftﬁiietg M&R&rBi- n'é'h?ﬁﬁﬁf §r, MSC-B sendsithe segving

dld 30It osi ntg tthﬁ MBI lalﬁﬂ adiNGWBEdgétheritiShe Sfage sEhg Bgtil @Q@nhllatké
addi tion to the na s | i bed .abov nessages
are al so sent rfzfg“ i C%gmﬁg gogBPW& Ehat Bﬂ é#tmgt?‘?qmg?é"#éﬁﬂ&gs are

not desam bad rear ebasé orstEtdron ysydseno irheMSSAR sy Stheineaffder,
nstanceo 1S YAl s BREH FELYHETLAN dal 1! D Fercase ST tne

speC|f|cat|ons concerning ca
old base station system BSS (o0ld) .

The figures and the explanation associated
‘therewith are only intended to illustrate the present
invention. The method of the invention may vary in its

15 ‘details within the scope of the attached claims.
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In intra-BSS handover Il lustrated in_ELgure 7
the M5 rg&?ﬂzﬂ’w reports the nmeasurenment results of the Pa%f"ﬁ%ﬁm i nk
signals of the adjacent cells to the BSC of the

serving BSS (Meas

Report). The BSC nmakes the handover 5 deci sions on the basis of the
criteria of the radio path by utib&fing t hese neasurenents, or for
ot her reasons, such as for distri ing the capacity. After naking

t he handover decision, the BSC assigns the data cal

dependi ng on at

rate which is at | east the
DRM N and not hi gher

DRVAX. The

previ ous cell.

| east the time-slot resources of the 10 target cel

t he handover, a channel configuration Claims:that provides a data transfer
m nimum requi red data transfer rate

: than the maxi mum desired data transfer rate

dat a th-andf eAatdt ctYARABLISELPR c MRTRRA at3Bn)R ptdiicded 15

by the ngw cell dlsuryitometﬁ@*ﬁsﬂpléy alclee ssanerma )t hﬂbblle commfthd\dattddnby t he
ransfer rate my i ncr ease

I n ot her wor

or reduce int hgymnbeﬁormris:.ng gﬁﬁc@&?&a&fe %%W’H{é‘? aV4f | b1 &ore
resources and wittimersglors to a. mobiilies sffatgarantter dabRMEXagmsthiBRlON. The

BSC or t he BTS %ﬁ nq%ﬂsgt]O{:ﬁeq:a{eangéggs eqndrg{g/l 'ileﬁl{lhx%ﬁerﬁ that

S : Iocate
data call. ProviaRpliGaties mi nAimgequi EEE dat mobile

cannot kg provi Q'.e% d ke hanqoerr qttze@td by com
an adj acent cell, second best 25 getergsle sot her criteria %n(l abl e ‘

to provide an

15
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area an as an ongoln spee

indicating by t tation to the mo
communication netwprk, upon setting up a data call, the
minimum and the maximum requirements for a user data
transfer rate,

assigning by the mobile communlcatlon network

the' mobile station for a data call a channel_

configuration consisting of one or more time-slots in
connection with call set-up or handover, said channel
configuration depending on the network resources

currently available in the mobile communication network .

and enabling a data channel performance which is not
lower than said minimum requirement and not higher than
said maximum requirement. '_

2. A method as claimed in claim 1, ¢ h a r-
acterized by the step of

interrupting by the mobile communication
network a call set-up or a handover attempt of a data
call if there are not sufficient network resources
available in the mobile communication network for

providing the minimum requirement of the mobile station

for the user data transfer rate.

3. A method as claimed in claim 1 or 2,
characterized in that said network
resources of the mobile communication network, depending

of which the channel configuration determining the user -
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adequate data transfer rate Mk ted as the new t ar get
cell for handover. The BSC sends the M5 a.. handover command nmessage
(:Handover WO  whi ch |\“\m|“mw ‘i“ the informati on BATFHE0e26| gned
data transfer 30 rat&“ 5 ,

ption of the assigned tinme-slots.

Now the M5 is able to start® commtinication with the . channel
configuration assigned in the newcell, and it B sends an .
acknow edgerent (Handover .Conpl eted) to thé?® ' BSS. The BSS, I&D
h e Handover 3 - Performed to the MSC.
gg;ngZSends t ed%%%?%%ans er rate %s assignedp@g/p|ggﬁgogg@}, include
14 : - at leddstt heimeHglbtBSedoncseerof akeseplafg wellli And/or

one cell wthouta.cha of the data t sfer._rate, e_ BSC may
send the N5, i nstATe BLok FSRRIEORE, Aty En faraet cel: fox handgyer
Assi gnment Command, whi cK.conbai metthee 5Sas  claifmedmt inn awildim aS|$I gnhed
data trangfer rakepagd Beo ¢ jdeserigpt i o, of.ythe i gned tigae- sl ots.
Accordi ngly, the . a(?knov(\ell gdélenent dof t he fls/gta"l S gg%l gniient Sgg:np ete.
Figure 8 illustr SORPTRERSoFEE BEERSRLw0 base station systens. An

M5 sends the serving BSS(g@ethdinge 59 the Mistiis FedthiorditdeeNhmobthle

Meas Repaqrt) .. - 3 i
measurenent s ( commu%gcaklon network a call set-up message indicating

a requested service, as well as the minimum and the
10 maximum requirements for the user data transfer rate,
forwarding the call set-up message to a - serving
mobile services switching centre,
sending by the serving mobile services
. switching centre to a base station controller of a
15 serving base station system an assignment request
message, which contains as parameters the minimum and
the maximum reqﬁirements for the user data transfer
rate,
assigning by the base station controller,
20 depending on at least time-slot resources of a serving
base station, a channel configuration that meets said
minimum and maximum requirements for the user data
transfer rate, '
sending by the base station controller to the

25 serving base station an assignment command message,
which contains the information on the assigned channel
configuration, '

sending by the serving base station to the
mobile station an assignment command message, which
30 contains the information on the channel configuration
assigned to the data call, '
sending by the mobile station to the serving
base station an assignment acknowledgement,
sending'by the base station to the base station
35 ‘controller an assignment ackpoWledgement,
-
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which is the case in normal GSM signalling. BSS(old), or

oo ctogabneie 2C, SAUMMRINIRAN © 7200 oo o gty oot

BSS(ol d) sends the servi’ng ®15- " $SC a handover request Handover

Requi red. This message contains, in addition to the standard GSM
nessage, the maxi mum desi red data%& ransfer rate DRVAX and the
m ni num required data transfer rate DRM N, given bythe I\/Bat

t he begi nning of the d (?%J#g &t&eﬁﬁ Eﬁ%&roﬁ 'E%r?toﬁoll r tor es

paraneters DRM N a.nd oca

their area and ®eRik: oSgIVAgeS ghSWltChlng sFeaE réat aanal |assmgnmm sends

t he new BSS (neydkndWlddgement. Particular its BSC, a Handover Request, in
whi ch the BSS( new) |s r%ested t o proyide the_requested service.

25 Thi s nessage al s a3, Ciadmefonnt 3RY HRE it PreFeding g
messages par anRiH:ansDRM%Xlrﬁrw DM\t BSH iew) e 4 bysetlkest Sstéieperﬂil ng on

t | t the t h t |
resstot | conf FuEoding YH°he Bage svaridl AV IO RRS Finlfildnd Frg O 1
not | ower 30 maxntmum requnremnhsréqcn tde daser t dabaf sranaferDRite and
not higher than{die. ”H\?‘ dag! ﬁiph‘i%t At d ereb2t Gontr 1&18 The

(t I me-sto

data transfer rate t -configuration pr ovi the new
cell is not nec@mel} ycanfelauratien. - that in the previous cell. In

ot her T.wicrd_s, the data 3%. A methdashsrclalmedth ahg' 88SEnOcTAMLa i3 the
new ce In ‘

or 5, character:.zed :Lnthatthehandover
within a base station system comprises the steps of:
sendlng'by the mobile station to a serving base
station system results of. adjacent cell measurements,
15_ ' determlnlng by the serving base station system
a need for handover w1th1n the serving base station
system,
assigning by the serving base station system,
depending on at least time-slot resources of a target
20 cell for handover, a channel configuration that meets
said minimum and maximum requirements for the user data
_trensfer rate,
sending by the serving base station system to
the mobile station a handover command, which contains
25 ~ the 1nformat10n on the assigned channel configuration,
switching the mobile statlon to communicate in
the target cell using the assigned channel configuration
indicated by the handover command. _
7. A.method as claimed in any of the clalms 1-3
30 ~or 5, ¢ haracterized _1n that handover
between base station systems domprises the steps of:
sending by the mobile station to a serving base
station system results of adjacent cell measurements,
determining by the serving baee'station system
35 a need for handover to a new base station system,
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15 accordance with the allabl esources and

Wi t hi n t heWiOi 961103200f par anet er s '“W‘B : Pr 8&TEFAW0P8t t he
i ni mum required data transfer rat ‘an not be provided, the’
handover attenpt will be 5 " |nterrupted 1f ther'e are network resources
avai |l abl e, BSS(new) sends the MSC an acknow edgenent nessage
Request Acknow edge, which. contains the inf@&amation on t he assi gned
data transfer rate, and the" descrrptron of t he assigned tine-slots.
BSS(ol d) sends the M5 a 10 SendingRyoldie GSHVERG RaES FEatHor: FYSSAMItRs

the information the ser‘)‘inbhﬁoﬁiiéggéﬂvﬂééé érf:ﬁi@ﬁﬁli r@ézﬁzrarad Hatover

description ned tine-slots., bl e to start
communi cation in éer%’rﬁsﬁ:el | % i"r?""‘g‘asémé’t CAEh a1t B§§(a
usi ng the assi gnededfiiirenenitsy dor adle amiarlliiata tﬁdtsf&asmyued ti rre sI ots

The MS sends BSS(new) an ge do nplgy gﬁg

BSS( new) sgnds a sim %%n%Mﬂ( g%%n&% ov%égB E%plete 0 the
VSC. Ther eaa\fltt@rhlrtgtecwsc:reel ks @élet heeveknge estatiognesyseem a
the data call in 4hg %%%'O”wﬁléhe”bgﬁéﬁﬁhg) s2d maximum and
Figure 9 shows a han ver bet M5 sends the serving
BSS(ol d) the resulMigigun rreequlrementeﬁjj%eiérﬁhebétﬁem@é&ﬁ st enkate.
Report), as in nornal assigeM | the. RN5(bhee, @ﬂiattibni)aréysndna,r

e 9. on SELA LG TS TSALE Bt 8% it
cell for handover, a channel configuration that meets
said minimum and maximum requirements for the user data
transfef rate,

sending by the rew base station system to the
15 serving mobile services switching centre an
acknowledgement message, which contains the information
on the assigned channel configuration,
sending by the serving mobile services
switching centre to the serving base station system a
20 - “ handover command, which contains the information on the
assigned channel configuration, N
sending by the serving base station system to
the mobile station a handover command, which contains
the information on the assigned channel configuration,
25 ' switching the mobile station to communicate in
the target cell using the assigned channel resources
indicated by the handover command.
8. A method as claimed in any of the claims 1-3
or 5, characterized in that the handover
- 30 between mobile services switching centres comprises the
steps of: '
sending by the mobile station to a serfing base
station system results of the adjacent cell
measurements,
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pat h. BSS(oI d) sends—t—he—eeew—ﬁg—Pv‘BG—A—a handover : request Handover

Requi r cont ai ns | ition to the standard GSM
rressagew‘?mlq?ﬂkr rrum wll ul"eu ﬂﬂwata transfer rate ROWBLOS0082¢ he

m ni nrum 30 r equi rate DRM N, given by the M5 at

t he begi nning of the data call . Either the BSC or the BTS stores
paranmeters DRMAX and DRM N for every Ms that Is located in their
area and has an ongoi ng hi gh speed 22dat a caII MSC- A sends the new
MSC- B a handover request Prep Handover whi ch contains, in
addition to the - WO ggy.ggg:zglng by the serv:r.ng base station system

PCT/ FI 95/ 00526 a need for handover to a new base statidf system lo&iEdular d
GSM nessage, gﬁSI r ar anet e sends
| n

B
BSS(new), or H’c R nd B§ e m%’%%dﬁ%?”’ﬁ?ﬁue%"(“@ﬁ%r ch
t he BSS(new) |scee'qnested : to provi de the.requested service. This

nmessage gal so 5 contﬁ}q t age,
par anet esrras DRMAX and DRI &t%%(g%\% se+ée€‘{{£g penﬂ%@i&%‘{@ﬁ%% | east
the tinme-slot rs88¥¥éBgomobpdehgravices switching gentye 1a handewer|
configuration tféqu@é@\&m%&mg said wPd Bl 3B RaxiAhR MhinEirdmetd | Over

the m ni nrum 10 for thgqﬁ“segddat;at}aru?sn ééarrééiete DRM N and not higher than
'
sending. by the serving mobile services

10 switching centre to the new mobile services switching
centre a handover request indicating said minimum and ' :
maximum requirements for the user data transfer rate,

sending by the new mobile services switching
centre to the new base station system a handover request

15 indicating said minimum and maximum requirements for the
user data transfer rate, |

assigniﬁg by the new base station systenm,
depending on at. least 'time'-slot resources of a target
.cell for handover, a channel ccnfiguration that meets

20 said minimum and maximum requirements for the user data

transfer rate, _

sending by the new base station system to the
new mobile services swltch_lng centre an acknowledgement
“message, which contains the information on the assigned

25 _ channel configuration, '

sendirig by the new mobile services switching
centre to the serving mobile services switching centre
a handover command, which contains the :r.nformat:r.on on
the assigned - .channel configuration,

30 sending by the serving mobile services
switching centre to the se’rvirig base station system a
handover command, which contains the information on the
assigned channel configuration,

' seriding by the serving base station system to

35 the mobile station a handover command message, which

Thl

X /l//////////////l/l////f”" s =]




"t he maxi num desired data trans -;er r’t“—mp—-he data transfer

rate (time-slot configuration) provid m umuu“l new cell is not
;necessar MOSIAROsane as that in the, \ n“l\ “ el | PCTFIS08%36 wor ds,
the data transfer rate 15« may i ncrease 'or "reducé in the newcell in -
accor dance with the avai |l abl e resources and within the limts of
paraneters DRVMAX and DRM:N. If the m nimumrequired data transfer
rate DRM N can not be prow ded, the hando&¥ attenpt will be
interrupted. If there areé resources 20 avai | abl e, BSS(new) sends
MBC- B an acknow @RRferdit the infpumatsiona by dhere gfssignednsh ,

whi ch contains t&$hfiguratiddf or nati on on the assigned data transfer rate,
and the descri pti on, of Ihe d tine.slots. Thereafter

MSC- B sends the serving NBE &ggnﬁﬁ?tﬁgs%‘@ecwumcarﬁéﬁ‘
Handover Resp, v&hslta:gﬁmbailtvhnmgfﬁmbsﬁgned channel ddrefiantegrierh dat a
transfer g ate, assigned tine-slots, in
addi tion to t he nor{é]%éjg%l; &éq{% es’f)e%? r?éellt‘}il n accordance with GSM
MSC- A sends t he s®r vAngleBSQd( @lsd)claimadioler céaimadd redeaye-
Handover 30 a @mgredd, W ch gony, '&ﬁnﬁﬂf‘siﬁg ogﬁ@té&rbcgtft he assi gned

data transfer rate and t he descrlptlon of the Tas time-slots.
BSS(ol d) sends the M5 a IefkftRF Bimbhe mobile ﬁ§g§a§’€ Hal® o Ve 8 Hrand,

whi ch cont ai ns tfequifenénrt i f the data Ofrdfsfas stpredsiadpeiomiisf er rate,

and_the description 35 o of Lhg: 73Sl anet:tiesshokyschpddie Mpis able

PCT/ FI 95/ 00526 menting the method as claimed in any of the claims 1-9.
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17 comuni cation in a new cell in BSS(new).by using the

assi gned coR@RpRes2e0Nfi guration, and the assigned data transfer rate
and the assi gned’ time-slots. The M5 sends BSS( new) POT/FI95/00526
acknow edgenent Handover Conpl eted, apgg5 BSS(new) sends a simlar
acknow edgenent Handover Compl eted to MSC-B. Thereafter, MSC B
sends the serving MSC- A an acknow edgenent nessage Send End Si gnal
Req, fromwhi ch MSC-A knows that the MS has been handed over

to a new base station systemin MSC-B. Thereafter, 10 resour ces
assigned for the data call are released in the ol d base station
system BSS( ol d). The figures and the expl anati on

associ at ed therewith are only intended to illustrate the present
invention. The nethod of the invention may vary in its 15 details

wi thin the scope of the attached clains. 20

MSC

~3

BSC

BTS3-9 FIG. 1

BTS2 BTS4
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1. Adata transmission nmethod in atine 5 division multiple access
(TDVA) nobi |l e communi cation system conprising the step of

-assi gni ngV@ A1 nor e tinme-slots to a nobile stati®F 28 o
transm ssi on . depending on thgydata transfer rate required by an
application usi ng t he nobi | e station, 10 character
i z e d by conprising the steps of: i ndi cating by the

nobil e station.to the nobile comuni cati on_network, upon setting up
a data call, lﬁﬁ mi ni BI% and the maxi mum BSGuirenents for a

dat a transfer rate, 15 assigning by the nobile

communi cati on network the nobile station for a data call a
channel configuration c.oONORMALNGIGNALLINGor nore tine-slots in
connection wWiTh calT _set-up of handover, said channel confrguration
dependi ng on the network resources 2Q currently. available in the

nmobi | e communi cati on networ k gm gPabl i ng a dat a channel

per f or mance WhTTIrTs 1Ot Fower—ttTerT S ar o T T o T e g U0 lenumﬂ'nd

not hi gher than sai d maxi mum requi r enent.

nmethod as clainmed in claim1, c RSSIGNMENT C LESIGNMZE'\LT rREQ\v the

step of ASSIGNMENT @mar r uﬂﬂ—ﬁg—by—khm conmuni cati on

network a cal7‘@— ver attenpt of a data call if there
c ASMGH

are not suffi ﬂgé % esgu ble in the nobile
conmuni cati on network for 30 ﬁgmMm mum requi rement of the
nobi |l e station for the user data transfer reate- —s 3,

Anethodasclalnedlnclalmlor2, characteri zed
in that saig. network ALERTING...

FIG. 6

MS BSS {old) MSC BSS (new) MS
MEAS REPORT
MEAS REPORT
-
HANDOVER REQUIRED
HANDOVER REQ

'HANDOVER REQ ACK

HANDOVER CMD
HANDOVER CMD
- ~ HANDOVER COM
-
HANDOVER COM
CGLEAR CMD

CLEAR COM . | FIG. 8



‘resourgces of the nobile communi cati on network, depending 35 of which

the channel configuration determ ning the user WO 96/ 10320
PCT/ FI 95/¥%986/30320 - 19 PCTFDYR9S26
. transfer rate is assigned to a data.c;?4, i nclude . at | east _
time-slot resources of a serving cell "and/or time-slot resources of
the target cell for handover. 4. A method as clained
in claim 3, 5 characteri zed inthat the call set-up
conprises the steps of: sending by the nobile station the
mobi | e communi cation network a call set-up nessage indicating
a requested service, as well as the m ninumand the 10 maxi mum
requi renents for the user data transfer rate, f orwar di ng
t he call set-qg nmessage to a serving nobi I'e services sw tching
centre, c sendi ng by the serving nobile services
switching cen(fe to a base station controller of a 15 serving base.
station syst an assi gnment re‘guestllra nmessage, jhic contaidégas
paramet ers t h&mi ni rum and t hge fraxi mum r equi r enent s f?r t he ugar
data transfer rate, K
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dependi ng on at | east

ion, a channel 24 -04 1996

m ni nrum and naxinun1requirenents for

bssigning by the base statiofrn contubﬁlé 3”?
tinme-slot resources of a ser {i@finternational

configuration that neets sai

t he user data transfer rate, sendi ng by the base
station controller to the 25 serving base station an assi gnnent
command nessage, whi ch cont ai ns thelinfornation 0 I gned
channel configuration, sendi n he serving base
station to the nobi |l e station an assi gnnent coWﬂ "ﬂfm i ch
30 contains the informati on on the channel configurk ,
assigned to the data call, Claimghdi ng by the no i I"e §tat|on
to the serving base -station an assi gnnment acknow edgenent,

sendi ng by the base statlﬁn to the b s% station 35 ., _controller an

assi gnnent acknow edgenen etho or data transmission 1n a time

REPLACED 5 WOd9A53320 multiple access (TDMA) moPCIAFICHMGhH2ation
' system, in which one or more time-slots may be allocated
to a mobile station for data transmission, c ha r a c -~
terized in that
the mobile station indicates, upon setting up
10 a data call, to the mobile communication network a
desired level of service for the uéer data transfer,

. the mobile communication network assigns the
mobile station for a data call a channel configuration
consisting of one or more. time-slots in connection with

15 call set-up or handover, said channel configuration
depending on the resources currently available in the
mobile communication network and enabling a data channel
performance which is within the limits of said desired
level of service.

20 2. A method as claimed in claim 1, ¢ h a r -
acterized by

ihdicating said desired level of service in
terms of a maximum requirement for a user data transfer
rate or a time slot configuration of the data call.

25 3. A method as claimed in claim l, c¢c h a r -
acterized by

indicating said desired level of service in
terms of a maximum requirement and a minimum requirement
for a wuser data transfer rate or a time - slot

30 configuration of the data call.

| 4, "A method as claimed in claim 3,
characterized by step of

interrupting a call set-up or a handover

attempt of a data call by the mobile communication

35 network if there are not sufficient resources available

AMENDED SHEET



20 sendi ng by the base station controller to the

mobi | e services switching —eentre an assignment PCT/ FI 95/G052¢

gcknow edgenent” 5. A nmethod as clainmed in a@y of4-t {996

preceding 5 . [ g“\l\{acterized by the step o
recording in the \tﬂ“\m“‘“ ! Mt em t he mini mum and t he maxi mum
requirements for the cusér Bata transfer rate I ndi cated by the
nobil e station, for controlling the Zhannel conf | guration. 10

6. A nethod as cl ai | n_an f th | A - r I ct
eri zedinthatt eh%ﬁ%%%%rcgmﬁuﬁkggﬁ?ﬁi ﬁegwgggefggalp?c?ﬁﬁgggtﬁer%ﬁ
conprises the st epsimdfmum  requirement sedenbiyngséydt kesbiede kavwrl orfio a
servi ng base ret@ion systemresults of adjacent cell measurenents,
15 daterm hi n by the serving base station system a
need for handover within the sé vimaghpdseast gligdmed in clgiq edy or 2,

assigning By the seryifgr base staty on $YSt@Min that saidPpeBduRgegnofitieast
time-slot resources of. a target, 20 ,

configuration thatM3Rktg communicatiop rﬂeﬁﬁ%ﬁ 3&?&q§§gﬁ\é§2}?gﬁﬁrﬁg€§{ﬁ%‘e? or
t he Userbdata taliiifgtiiﬁuﬁfﬁeSEﬁﬁathe serving cell andéoditige byinéreslot
commmnd, whi ch cotM A of thectrrabr et tontoh MR nad channel
configuration, 6. Pswimehhad tles nobilhémedat iigh t 6ladmmunbeat e
:Edicatedlgghfhgakgﬁéagg#l%g%kgg FPeiaESég&eanH%QP%bjgpgékguﬁaééﬁﬁkises
the steps of:
sending, by the mobile station, to a mobile
services switching centre a call set-up message
indicating said desired level of service for the
15 requested data service,
sending from the serving mobile services
switching centre to a base station controller of a
serving base station system an assignment request
message, which indicates said desired level of service,
20 | selecting at the base station controller,
depending on at least the time-slot resources of a
serving base station, a channel configuration that meets
said desired level of service,
sending from the base station controller to the
25 serving base station an assignment command message,
which contains the information on the allocated channel
configuration,
sending from the serving base station to the
mobile station an assignment command message, which
30 contains the information on the channel configuration
allocated to the data call,
sending from the mobile station to the serving
base station an assignment acknoWledgement,
sending from the base station to the base
35 station controller an assignment acknowledgement,

AMENDED SHEET



7. A method as claimed in any of the claims 1-3 30 orPCTE( Flgsﬂgorszasc

teri zed between base stati or §ysi4emggs
conprises the ste

sending by the nobile station to a
servi ng base mu/mﬂ;w!a\t‘!ﬂt emresults of adjacent cell neasurenents,
determ ni ng by station system 35 a need for handover

to a new base statlon system V[)96@§0320

PCT/ FI 95/ 00526

sending by the serving bg hat Sl 0 #ﬁ* Ri! e
services switchin centre%gda % ngm Bk St%%é?n é 'ﬁﬁ%on al ns sald
maxi mum and mi nPRBALe SerV%@ﬁﬁreﬁ%ﬁ¢§hﬂ@Q th@e@§§¢ d&@na t pGASQBMEN&te, 5
sending by thackpeklkedgemeBRi,l e services switching centre to the

new base station systemﬁu aandover gguest whi ch cont ai ns  sai d
maxi mum and mi ni funfr BEEPPEnaRt Sl3Hred Ha &0 odathet PARSFEANGat e,
assi gni ng by theladwshasehshati ancsyskem) i1 e d Bepesdorgiag ah lkaast

conti gurat| o t Raeereerati8hSysten  saiff e Rhadnai e Ve, oy urPeTeres for
the user data indicated by the mobile station, for controlling the
channel ¢onfiguration.
8. A method as claimed in any of the claims 1 -
10 5 or 7, characterized in that handover
within a base station system compriseé the steps of:
measuring at the mobile station downlink
signals of adjacent cells,
sending from the-mobile station to a serving
15 base station system results of said measurement,
determining at the serving base station system
‘the need for handover within the base station system,
selecting at the serving base station system,
depending on at least the time-slot resources of a
20 target cell for handover, a channel configuration that
meets said desired level of service,
sending from the serving base station system
to the mobile station a handover command, which contains
the information on the allocated channel configuration,
25 changing the mobile station over to use the
channel resources in accordance with the handover
command in the target cell.
9. A method as claimed in any of the claims 1 -
5 or 7, characterized in that handover
30 between base station systems comprises the steps of:
| measuring at the mobile station downlink
SLgnals of adjacent cells,
sending from the mobile station to a serving
base station system results of said measurement,

AMENDED SHEET



fransfer rate, sendi ng by the new base statidn/shisPem@d526
the 15 serving nobi es swi t chi ng centre

a
hcknow edgenent ntains the informtion rbo‘fh ’[qlfé 1996
assi gned channel ngﬂmm' l’ mj! sendi ng by the serving

nmobi | e services * centre to the serving base station system

a 20 handover connand whi ch containsgthe information on the

assi gned channel conflguratlon sendi ng by the serving
base station systemto determihA@gMBBi tRe Sy iy DdANERER] dr0ERARREM Whi ch
cont ai ns t he i &rnakﬁ geon t he a55|%n%d channel, configuration, 25
swi t ching the mbBe &e °n PGy FFunCc & By Pase statign sy, rcel

usi ng the assigned channebnﬂd&quﬁmam the servily chasd byathenh&@$mem
command. Ia| of the clains 1-
or 5, char to tthe Slelgvlrﬁ%i Q’ﬁﬂ‘ g%%ov%‘iy hmg %ee'?%%n athI |l e

services5smﬁtchhﬁ@d@éﬁﬂréschﬁpplwbSCthndlcates sabpgefired level of

. sending by the @ggwh%estatlon to a serving base station system
results of the adjacent cel | measur enent s, WO 96/ 10320
PCT/ Fl 95/ 00526 sending from the serving mobile services

switching centre to the new base station system a
handover request, which indicates said desired level of

10 service,

selecting at the new base station system,
depending on at least the time-slot resources of a
target cell for handover, a channel configuration within
limits of said desired level of service,

15 sending from the new base station system to the
serving mobile services switching centre an acknow-
ledgement message, which contains the information on the
allocated channel configuration,

sending from the serving mobile services

20 switching centre to the serving base station system a
handover command, which contains the information on the
allocated channel configuration,

sending from the serving base station system
to the mobile station a handover command, which contains

25 the information on the allocated channel configuration,

changing the mobile station over to use the
channel resources in accordance with the handover
command in the target cell.

10. A method as clalmed in any of the claims

30 l1-50r7, characterized in that handover

- between mobile services switching centers comprises the
steps of: |

measuring at the mobile station downlink
signals of adjacent cells,

AMENDED SHEET



§2 | ' deternining by the serving base stationP&yétré@5/G0526¢
a need for hand ation system | ocat ed 'gru Iﬂﬁ%
ea of a new nobile service centre, 5 ”

are

sendi ng by the se “m! ‘ﬂ “ﬁg; Gn systen1to a serving nobile
services smntchln request indicating said

m ni mum and HHX|nun1reqU|renents r the user data transfer rate,
sending by the serving nobile services 10 switching centre to the new

nobi | e services switchingending frof it GudHUOVEEat EGNEEE bNdieealingg said
m ni nrum and maxi mum requi renents for the user data transfer rate,

sendi ng by the Ra&RenSHAtdoTesYiSEeR Shistdiisngt said measyregens st he new base

station systema handoverdet@quﬂsutm&at thel@élwmq n@ss@lstamrdmrysmdm
maxi mum r equi rengnt s _f.or, t ta transfer

use
nosi gning by t haeEFMIAIad Ehe; Bredy SPEpandover Eqz e Rre, station:
time-slob resousqs&emfl@cbaegeWithin theceréafof annnknmab1L£<ﬂanwmaes
configuration t@%&ﬂ@ﬁ% said m ni mum and maxi mum requi renents for
t he user data rans ﬂate sendi ng by the new
base station systemto tw@ndlng froma FeFViag dage sFadiionc lFvff e e an

acknow edgenent the serv1%@5ﬁ66§le“@é901€€§t§Wﬂ§cﬁb§g'é@ﬂ%f@ﬂd(thabv%ﬁe
assi gned 25 channel conflguratlo sendi ng by the new

mobi I e servi ces Z8FUESH g 1cat1n9(§§ﬂ419§§}QQQ3¥ﬁ¥§Ar&frﬁﬂﬁq%9%er|ces
swi tchipg centre s’éﬂlﬁ.ﬁ'@veﬂr&@mﬂféﬂ s¥tviiihg oMo inse t hadvifaygrat i on
on t he aSS|t%r}led chanq: confkguratlon

ing cen e new mobile services switching

centre a handover request indicating said desired level
of service,
sending from the new mobile services switching
15 centre to the new base station system a handover request
indicating said desired level of service,
selecting at the new base station system,
depending on at least the time-slot resources of a
target cell for handover, a channel configuration
20 within limits of said desired level of service,
sending from the new base station system to the
new mobile services switching centre an acknowledgement
nessage, which contains the information on the allocated
channel configuration,
25 sending from the new mobile services switching
centre to the serving mobile services switching centre
a handover command, which contains the information on
the allocated channel configuration,
sending from the serving mobile services
30 switching centre to the serving base station system a
handover command, which contains the information on the
allocated channel configuration,
sending from the serving base station system
to the mobile station a handover command message, which
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11. A method as claimed in claim 1,

characterized in that
the mobile station does not set any specific
standards for the minimum performance of the data
10 transfer rate, or
it leaves the minimum performance to be freely
chosen by the mobile communication network.
12. A method as claimed in claim 1,
characterized by step of
15 indicating a maximum desired level of service
by the mobile station,
selecting a minimun level of service by the
mobile communications network. |
13. A time division multiple access (TDMA)
20 mobile communication system, in which one or more time-
slots may be allocated to a mobile station for data
transmission, characterized in that
the mobile station is arranged to indicate,
upon setting up a data call, to the mobile communication
25 ‘network a desired level of service for the user data
transfer,
the mobile communication network is arranged
to aésign the mobile station for a data call a channel
configuration consisting of one or more time-slots in
30 connection with call set-up or handover, said channel
configuration  depending on the resources currently
available in the mobile communication network and
enabling a data channel performance which is within the
limits of said desired level of service.
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14. A system as claimed in claim 13, c h a r-
a cterized in that said indication of said
desired level of service is in terms of a maximum
requirement for a user data transfer rate or'a time slot
configuration of the data call.

15. A system as claimed in claim 13, ¢ h a r-
acterized in that said desired level of service
is presented in terms of a maximum requirement and a
minimum requirement for a user data transfer rate or a
time slot configuration of the data call.

16. A system as claimed in claim 13, ¢ h a r-
acterized in that a minimum level of service
is undefined by the mobile station.

17. A system as-claimed in claim 13, ¢ h a r-
acterized in that a minimum level of service
is selectable by the mobile communications network.

18. A system as claimed in claim 15 or 17,
characterized in that

the mobile communication network is arranged
to interrupt a call set-up or a handover attempt of a
data call if there are not sufficient resources
available in the mobile communication network for
providing the minimum requirement or the minimum service
of level.

19. A system as claimed in any one of claims
13 - 18, characterized in that said
resources of the mobile communication network include
at least the time-slot resources of the serving cell
and/or the time-slot resources of the target cell for
handover.
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The invention relates to a data transmission method in a TDMA mobile communication system. In a mobile communication system
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